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Infra-fed Reflecting Caoullage Finishes.

Engre: OSL:i%

1, Test results and concluaions indiceted in soject
report agree in genersl with findings of The Enginees
Board and other agencies who have carried owt extemsive
sxperimentat on wiih infre-red properties of paimsts.

wmears in the recommencat ien
of the Alr Porces Pro ro.nd Command, *Lthat the
nigt infre- ol reflecting olive 4rad paint be adsvte?
£) the United ates Army Alr Forcer Tor printing all
excapt Lthe lower Card . sirtianes Tur camoufllage
grine Jre-r=d pnciogracly, as well as for hest
insulaticn propertiies.”

ne War Produ-tion Board ndicates
Flgeent can bs sade il

oc'ng an widie strain o

Lies and without c;iering to

son jea letier from
lor . Protactive and Techaical
, War Production board, dated Jume 25,

. ALtemtion ‘s dirscte: t . 3. Amy Specification
10017 duted Mag 7, 12, s.t'ect: "Nethod of Test

f Tafre-Red Refle-ance” Two (2) coples attached).

Lject report ™efers Lo "Ligh® and medimm® infre-red

rel nce. This specif or establishes standards

for marimes and sinims reflectance together wiih test

sel’ods Tor determining same.

‘s recommended that clive drad paimt wi'ih
sazimam infre-red reflectance as specified under Faragraph
D : . 5. Army Specificstion Bc. 100-12 be
subst‘tute! for present elive dred paint wsed by the
Fates Arwy iir Torces in the paisting of M1itary
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se maintaining exterwive laborastory fact
as Dupont, Sherwin-¥i. . lsms, law
s vt ot her nTani= v

r vericles
230 e ol sssistance
aee’ Lhese reqiiremenis.,

Raving infre-rel jrorerties a1 ~an
‘n the formu.atimm to

8. The Bar Product!n %oa-t
as possidle *he o lor!
Arproziaate gallonage involived,

+s alvice a8 scon
range and the

L0,
col. AN
by
5 Imcit
Inc.. b=Ltir datec June 25-L2 'mar Fro Brd.)
Incl, 2-U, $. Army Specificat.om Bo. 100-12 (May 7/42)

Incl, 3>TFinal Report n Infre-Red Relleciing Camoullage
finishes.
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ot of b infre re . .
=tarecteristics, £ 2 g ang undie st

interfering t

“ cal. sttection to the fact “hal you have not Seer adle t
curate estizates 13 iate fur understanisble reasoas, “a
consemption would not excesd 3,00 MO pounds Der ywar - this
are iite safe in going anead. ®e would wpreciate it, rowever,
advine us as 900n a8 ;ossible whetrer th's Plan 13 to Be adopted
tizme gailonage invclved,

Vory truly yours,

¥. Van Cleve
Chief, Pigmeut and Color Umiy
Protective and Techm!-al Costings
Soctim
Copy te Director of Bass Service AMwy Air Force,
Sngineering Sectiom.
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27 1% s proposed that the undermeata seler
shell white and the upper surface s diréy ses-water
British ush & plain white for wndermsath &
cue of the LD-30's at Langley Pield. As
this, the above recommsudation is made.
4t would be well to remowe the pres

! 3. It is suggested that the
mm'mhmmv
the Sen Antomds Air Depet.

The palnt finish on the L3-30, spcken of im item
3 line of thought quite omtrary ¢o the .
Carps Board which were published in that =
Report upon whigh some two years wers’
78 experts of the Adir Forces, and whi
of all kinds under all conditlions «
f dey and night Ly visual and by phobd
¢ under surfage "inish of AAF
dolor for airplanes wsed 18%
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MDAC-266-A- WF-2-4-42-76M

WAR DEPARTMENT ;
ARMY AIR FORCES, MATERIEL DIVISION EEJ1)3156 /

MEMORANDUM REPORT ON {\

'/"/”'lg Do pagust 1, 192 L[’\y

/ Order ”‘M_.., .....
................ X ¢l D‘m N&...i._._.._,_ 3

1, To comment on the use of camouflage finishes on stainless
steel wings for B-29 airplanes.

2. Authority is contained in Expenditure Order No. 7%2-4 dated
¥ay 20, 1942,

B. Factual Data g:

1. Panels, 5 by 8 inches, wers cut from ,0065 inch sheet of
stainless steel corresponding to Specification AN=QQO-3-772, Immediately
before finiShing the panals were clsaned by one of five differsnt methods
(Appendix I), Three different types of primars were used as priming ooatf
- and the camouflage finish congisted of two spray coats of Specification
No. 1105 eamouflage lacquer, or one espray coat .of 1fication No.

FOR OFFICi-L USE CHLY
(AFR 11-30)
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EXP-¥-55-U118
E. 0, 782-4
Asgust 1, 1942

B. Factual Data (cont'd)

Se The adhesion of all finishes was satisfactery after 18
hours immersion in gasoline and in water.

6. All finishes withstood rmdmamtmm
alﬂimmmornndmotmummmuaw-m
inclosed in a Corex-D globe.

y & Camouflage lacquer finishes on Specification ES-680 rust
1nhibiting primer and finishes on the red oxide primer failed the
flexibility test at the completion of the 25 day accslerated drying-
nigh mmidity test, No cracking at tha bend was noticed with the
other finmishes after the accelersted tests,

8, t.x.umal—mumumuw"uu
Jume 10, 1942 en the results of tests on fimishes for stainles
omlmubh‘m”dm.--wlwmm
usumm‘-sucomaxmmmm
of the paint fila. ' 3

c. Cosclusten

1. ~mwmmmmmnmhua
nnmu-udm.gnu-mwnm-ndmwnr

= &

2. mmmm-mgummmumot
MMmﬂabﬂuﬁmdMme
factery for stainless steel surfaces, '

¢ ¥

van
N

PeES e

E. B. JOXEOLA

e L
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The following materials were usedi=
Pﬁn-r

11,080 indicates Wn lo.c:l.&l':. m :

'HWMMW&“&@.“,MI Rust’ ol
primer U.C, 3001y The Thresher Varnish P

"had Oxtde” ms.r.umambm"
- 0# i ﬂ#m No. P-1063-N-1,2780

*

indicates § mlo.mosmnl
w.os" cs vodnw u.cf"

110" indicates Specification M. 14109 aliva drab ¢
enanel. Lowe Brothers No. o-nsd‘

Cleaning ‘ﬁ-lh uucoumrmwuuw

Munth.-m\:anrhudﬂw
mwby.mnxmm

Treshioded with & solifien 6f 20 par cect shodgbeie
=~ containing 1/2 per cend of Aerosol, mw
-',_,mmduww.

Klesholie phosphord
eation B, 96-20007, A

uxa;"gm tognlw -
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ut 2 o Gamouflags, % in Room 4343 at, ‘°'°°““" TR

of

)(-bcn pruont o A v .

Célonel M, F, Schmim. A, G
Mr, M. B. Whitmore, ¥at riel Center
¥r. W. R. Kobh, Materie Oontox'

s, Commender D, Harris, USly Oualragt ,'
um..m (o) O X% qu'\m ’?’W\
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. s ’a Gessy MM&*“ atjnfnated, N

nu(cx\n slek’hh stapdard, md that e Britied
A R T

(5) That the Britlsh Asure Blue bo asceptod as standard, asd she
’)Q.ct ,Deep Sky.and Navy I-uh' Zlue, ba oltniu!d

A4 Toxtra Do Pha Roootda on stablart, snt
# m, ,ml‘r, Nh::i:nd 5;.‘ “a'ﬁu.;’olm m"ﬂ» ;

eluuh--ot hsu'
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» ' Sand, Vo rete 2
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ARMY AIR FORCES
HEADQUARTERS OF THE MATERIEL COMMAND

WasHINGTON, D. C.

TECHNICAL INSTRUCTIONS
AUG 15 1942

Teshmisal Exesutive, Nateriel Cemter
Tright Fald
Bayten, Ohie

Exehlen Preasutisd:
%o trgnsmit Report No. 3 of Oase No, 58 iz erder that the neses-
sary sctiem de Saken in seaferniag vith the agremmeat of the

Jeiat Arersfs Committee om the standardization ¢f cameuflage
celers.

Céamending Semeral, Arwy Alr Ferees.
Iaoinel Dale:

n.mb.s«c.nb.uwwnm-amnm
:mwum-mmv.no.

srilon Dealiadt

Nako Recessary arraageasnis ¢ carry eut tho decisien of the
- Jeins Alreraft Oemmittes in Report No. 3 of Gase Ne. 88.

R Repers So. S of Onse ¥o. 58 i attached 0 and besemes pars of
Shese techmieal isstrustiocns.

LCENTRAL FILES
Y
‘7;/”;/‘ y‘

...0_ Sudees., on

8 Iaals.s - #
e w“‘”. % -1-,‘.-? U
.\.1;1;'. N

Mesdartisation

ke

N b Tema
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INTER-OFFICE MEMORANDUNM

Y AIR ES Ref's GCHsvDb
MATERIKEL CENTER
Office of The Cormanding General

Attentions

right Field

manner
neering Sect

1 33 3 S uflace ¢ } Ty Pa5
3. Responsi ¢ t ng the camouflage on the Type F-5
Aircrafthas been assigned he Materiel Center by The Office, Director
of Photography.

It is requested that pictures be taken and observation be made
to determine the effectiveness of the present camouflage at high

to inform this Section of the results of such a test,

Arrangements for flight of the Type F=5 Aircraft can be accom-

anvy time an observer and another high altitude Aircraft is

0. R, COCK,

Colonel Air Corps,
Chief, Production
'Bm ineering Section.
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Production Engineering Section, Aercmautical Bquipment Bramoir, e g
Field, Beptewber 8, 1542, To: Chief, Experimental Engimeering Sesties, -
Wright Pleld, :

le It i3 the feeling of this office that the hase paint, as now
being applied to F-5 airplanes at the Lockheed factory, is not satis-
factory dus principally to too high a gloss and substitution of & paint

quested that Captain

becamse it appears that he is the oaly efficer who is able to

the spplication of hasze paint in such & way that the camouflage quality
is properly developed, : ¥

2. In refererce the AAF Proving Cround at Eglin Pleld, Fleridd, it
is our opinion this facility is emly for testing the efficacy of the camou-
flage and is making no effort to develop and improve the msterial, It
is further believed the hasze paint on airplanss st Eglin Fisld does not

R R
Q727

>

*"FOR GrcICIAL USE
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B i 1

®camouflage, Ka:e Paint, F-5i Alrcregt™s

3r Tad. £
Sxperimentsl Engimeorizg Bectic:, #rignt Pield, Deytom, ubiosﬁ 15 19‘2
To: Chief, Prédugtion Engineering Sectien, vrmt Field, Att: Aordn-
autiocal “quipment Brench. 3 3

1. Personuel of the Photographic Ltborucry en'hmtod "WW;\)
of the usa of haze paipt for camouflage of =ireraft sad 1mon¢tl‘ltod-,*0 * )
teehniqu~ te the Lockhesd Aireraft Corporation, Burbesk, Califérnis, “RE %i- &
the complctlon of this demonstration, ¥émorardum Roport Wo. EXPe- ; £ 2
£T5-55-2 dated April !y, 1342, subject, Baze reint for Camouflage o
“graphia eirplenes wes prepared. The haze . eizt used for thess exge
wes maguPactu-ed by Samuel Cabet, 11 Wik Street, Boston, Nas
This wag the peint that wee used, which, to several diffs-ect

was very affestive for samoulle: ;e ader x sky corditions, ‘\lN

ragorts, however, Indieated t...ct same oF physical pnpzr'i"s of this
paint was no® &e geod #s Alr Forces Standard Cmsoulloge Peiat,

2. It is recamsended that tho gbove mamed Mouortsiux Repopd be ‘@en=g '+ . F
sulted ani thet e Smmuel Calet Company bPe contacted to w“-xn the ‘npes
essury semple paint ships for the ssmoufllage of sirplenes, It ia belisved
alsg, that this coaphny will cocperefe ia sny wey ioward imroving the . o
physical properties of their paint, 5 4 - -3

: 3 nau-nu mm ’W huhvﬁle, xansuuy. and the 1
Erothets Company ‘of Loy, Grie nanufictured , experimentally,
wilch looks similar to paint used ip the egperizents amnd which hss* &
somehat: lgroved physteal-eharscteristies. This peint wes thorefore

s at Bglin Fi#ld, but it 44 possible that 1t has not pre
ot in camouflaged progerties, as the &p
eld was supsrviced by the same persopnel
sed camouflsged work with mh}

togrephic Laboratory will
$ station IT necssaary,

: Fid
1% ‘Botenel, fir Sorpe

m&rm smul'
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Nress
Ched. ) arialiCemten.

I < 5
iofs TCSivd  PWed "

fright Pleld, Deyten, biow~.
Getober 5, 1942+

1
e

=

1, nuumawmu
sazufactured "mnrlpurdnll-i

vas very s
ness in its physicel properties

THIS PAGE IS DECLASSIFIED IAW EO 13526



THIS PAGE IS DECLASSIFIED IAW EO 13526

THIS PAGE IS UNCLASSIFIED

THIS PAGE IS DECLASSIFIED IAW EO 13526



THIS PAGE IS DECLASSIFIED IAW EO 13526

' THIS PAGE 1S UFGJLAS§IE‘IED % y 5424 <
Te . listeriel 'onpnr, Wrisht Fiem? 4 No. 2. o Date A 'Octzbef,1&42.'
,".‘._',“‘ : 5 ; ¥ ¥ § '-_v:" 5 A —\" ‘_ 3 0 e

3

X

e I am enclosing color ssmple; of the’ three reflectences, 77
#50e & =

i

The prices ers the game =s Quoted yo

o, in vour last y 1 nm:
2419 2nd 2429 par allon, P.048. Boston, ok sk g ;o}'y"»

Very truly yotviq,
SANTEL CABOT INCOEPOF ATFD

‘f...,/@_ A 4

President __
L4 55
-

il Al JICE MM
FOR o QAL L’”"L i

(AFR 11-30)
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e e 4 g
/1 ¢ o -~ i /7‘ V?‘J-JO S

- HGLIN FIELD, FLORIDA

Dates 23 October 192

ORANEISON GARDWER,
Brigadier Gemeral, U. S, Arwy,

"""“"‘J i.bSOU oA 2ecr

aﬂm 3 g v _
«ceveo FOR CFFICIAL USE C

Gy (AFR 1130) .
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b. That the sibject hase pefnt,
as the preseat samcuflage finish. ’ <

=

L osemmemm G
4 V w.‘ ('?,obbo‘,ﬁ.r‘ b X 54

s
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“ g, 8

e “u *
i, Aria _.n-nunwumnnoruuu-.n
beosuse @ifference in brightness between nn..“ uh-a-
}mmtmummwmnutmmw:g?:. e

S« Color 4is of little importance in lanes
aircraft Camouflage. AL
small objects, and at the @ atances which th-yr:ooc.

Camouflage ean be developed whic
one sst of eemditions w theut increasing uuu);t::idn
solution, end aireraft i{n
tical eonditions under which

necessary %o obtain factual
ofmnq.ubow

The following data was obtained on speed rung:
’.”, ‘oc' bo hl-é"‘? - cmm‘.l (och) 7-12'42

1.4.5

5" 2000 RPN, 30.1% 35% P
Run 2, 25% 2000 RPN, 30.1° 350 112‘; e
z: 35" 2300 R.P.N. 30.1* 35°C 237 wpy
Bun L 35" 2300 R.PM. 30.1% 35°C 230 wen

P-39, 4.C. No. La-6762
1. 25" 2000 R.P.M. 30,0
'z%asumm LR s’g.o- 3’?.:?: :3'? 1'::

: “Wiﬁ.m No. L1-6778 - (0.n.)

250 2009 MgP.H. 30.25°
R 2, 35% 2300 P, ;.gtﬁ'c ﬂug:::

FOR OFFicIAL USEFe © Bt e
ol 2

(AER "-30) ‘ No. of Pages;
: Page lo.l_____g___

"! »
s N

f

1 a5t
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Conseq 4% 1s ot believed that hase paint has any
ARy efect on the speed of alicraft opersting

under
began the

srent sltitudes, on many &
:n special missions, and in the course
eperstions, with the following eonclusi

(a) Much of m:n

& : pot
;‘]“: with the subjec -
silhoustte as easily as an airplane
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which one wing disappears. White camouflage does this
against a cumulus background, and colive drab agxinst
foliage, from certain angles.

Luminosities of the hass painted airplanes against a
sky background directly above that part of the airplane
from which msasursments wers taken on & bright clear day
were:

Direction from which Luminosity of Luminosity of
meagursments wers sky foot hase paint
mads . candles. foot candles.

West 530 Loo
North (tail) 760 73
South 600 200

These measuremssnts indicate a very perceptibls contrast
of brightness betwsen the hase paint and the sky back-

ground, and illustrate why there is no "disappearance”

of the hase painted airplans.

o In agcordance with paragraphs 3 d and L b of the test prograa, it
was deci $0 establish factual data on the visibility of seversl types of air-
plane camouflaged with hase paint, by determining their actual perception~
distances at various altitudes, from different sun-plane-observer angles, and
during different weather conditions.

{1) Observers were stationed in the control towsr of Eglin Field.
The airplanes wers out of sight at the start of each pass
across the field. At the start of each run the pilot of the
first airplans notified the control tower of the direction of
his spproach. An observer with field glasses showed each
observer where the airplane would appear. The elapsed times
were recorded from the instant of perception until the air-
planes wers directly above the control tower, and from that
point until they & . Pilots computed their ground
speeds on esch run, from these computations the actual
perception-distances arrived at.

(2) In the rumning of all tests, the olive drab airplane was
e e sl Toti 1ty Win honeved rem the’
. | visidility when the
*mmﬁn obeerver a spacific ipdication of
exactly where the other camouflaged airplanes would .
7388 WEa\beliovpd tha s procedurs sstablished the
distance of on, because, under oparational conditions,

Serial No.:

No. of Pages:

Page No.t L
b €
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- ) 7.1 xiles
-(l) a-m under a beavy overcast:

(g) lc“mmdnamd,mmtmnv
times low hase interfered with the visikdlity of the
obsarvers, . The charts oa and recessien

4 nolosures Nos, 54 and 5B, It

" 1is believed that the distamce of threshold-perceptiom
resulted entirely from the contrest of brightaéss between
the airplane and the background. This contrest ghould
rmﬁ“ﬁhmnuhl‘-wn
Dumination, and the @stance of threshold-pesesption
sheuld be lsss under an overcast,

_m Perception and Recession Distances:
Bright Day Overcast

Olive Dreb 9.5 wiles 7.1 xilss
9 w=iles 7.8 wdles

Tdte Tk wiles 6.1 miles
i to-and-Oray 7.1 miles 6.7 miles

(5) Observations at Mgh altitudes:
(a) Seversl missions were undertaken to make

Wﬂ'w
ormmm o5

(AFR 1- 30)

. -
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Tstlosurs Ko. 1 - Test Progrus, 8. T No. 3
Wh.‘ﬂﬂf'?m

Inolesures Nes. 34 and 3B -

m Nos. M. hl. v
and « Grephs of 3
X = & t'pnp:im“ recession
o and - 2 oa
Inslosures Nes. SA 58 rﬂ' hart | :
Inclosures Bos, z 2:. § oy S o8
two (2) months weathering (attached te
origisal report amly)s
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manufacturer for this painte Sor <

B h urphnﬁ.c o
lettor that the paint being : e " red 4
hydraulic fluid used in the MM“ arch ~'§‘
and April %, 1942, from the Sammel Cabot Compény, stated that; the by
troubld was caused by inguffisient length of time Béing all

: The latters also stated that the.

oaints ramfactured ] =y
3¢ the Memorandum Report mentdosed in e
graphic airplanes was being by’
Engineering Section, Wright Fisld, ‘sad .gm“
- A FTONEYS

ttess lettars, :
e A

4.  In an Tnter-Office Mésorandim dhted March 27
\his scheme of camouflage was of sufficiest impoes 2
na placed on & réstricted status, the Chief, :
was asied to so classify this principle znd scheme of

18 being publicised. TN

s R e 1. &

. During the month of April, 192, the Lockheed Afircrafh Men o
rermatedly complained to the Photo Uit of the Produotion Brglness 2¢ geeric
trat thev were experiencing considereble difficulty in M AR n
from the Saruel Cabot Company. Ib ‘was’'also noted Dy members of thw Fioty
nét nf the Produstion Bngineering Section that the haze paiat afbar b
asplied to the airplanes was inferior in physiesal :vpartiu b0 LAt
ormal carouflage material, A letter datsd April 22, s Sogm
Lireraft Cormoration stated these objectiohs and asked perpissish
s baint of stlmila ontical properties bub Supposelly Betier in.
roperties marufaciared by the W. P. Tuller Compamy. At this {
slane deliveries were suppcsedly being held up because ‘of lack
paint a1d alrplanes were being delivered to:the serwvicé withéut
carcuflaged, The Lockheed aireraft Corporatiom was informed By
Nay G, 19:2, that they had permission as far ag the Materiel OCenter'
concerned, to use the paimt msnufactured by the W, P Paller Ca
as "Clouded st Lacouer®, provided it conformed to Speélfieatimy : ;
srovided the csmouflese coldr was nroduced by the same‘phéntmendn €3 Hmt
of the Samuel Cabot materisl, They were also told that this persiSsieh Was.
granted orly until such time s the Alr Foroes could conduct experimeats’ts :
detsrmine a specification for this type of camouflage and them the camcuflages '
would have to conform to this specification. . N

»
v

£
R During this time (months of Marer and April, 19I2) M
marufacturers became interested and upon asking for informatiom from -
sersonnel of the Photographic Laboratary, Experimental Engineering Ses
Aright #eld, were told that it was understood by this perstnnel. thas

haze paint was patented by the Sazmel Cabot Company.

ranufacturers condurted experiments and presented ol Ahe

JOR OFFICIAL UEE ot

(ARR 11-30) e

e ¢
&
»
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MDAC-196-WF-2-8:42-1 MR

1s% Ind,
Commanding Gensral, AAF Materiel Cemmand,

Forces, Washingten, B, C.

1, The basic matter has been investigsted by eur Alr Inspester.
o
CENTRAL FILES
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TC IINOY ACOTYmyrrm

S
COLLPPAKER ; ' . - — —— Coal Tar Products
For avery paiM purpose - 3 PSP | Conservo
Gloss Collopakes ¢ Wood Praseca v
Pasiel Collcpakes Flexbiac
pecx & rEoOR Collopakes S . (Bfectve Pumi
Roofisg Collopakes Lempblacks
DOUBLE -WHITE Mortar Celors
Old Virginia White Roofing Pitcn & Fell
Collopake Combinert Creosote Olls
Caseit Coating
Stueco & Brick Stains £
Waterproofings % » 7 =
arush Cleaner ¥ L x5 B 5 e S gglsﬁ%s‘;
= i Oheison Works New Yo
ew York, Chicag

st ipugors tn ok Lerge Cities SamllOl CabOl ]ﬂc- Philadelphia

141 Milk St. MANUFACTURING CHEMISTS . Catie address Cabot “Bosto:
Boston, Mass Creosote Shingte Stains A8.C Code shand REMIRCEER
Heat Insulating and Sound Deadening Quilt
E

stabi shed 1877

Disintectants

November 4, 1942,

Commnding Genersl AAP
lateriel Center, Wright Field
payton, Ohio Ref: WGSeed 70-5

Att: Bxperimentel Engineering Saection,
Materiel lLeborstoxy

nentlemen:

We note your letter of October 30the
-

Not knoving the progcedure you are going %o follow in your ipr’

vestigation of Haze Paint", we would call your attention to the +*

fect that you had no ' hed later than

April of this yeere

i{n ‘drying time end toughness of f£ilm very mater

its resistance tg the effect of hydmlm_nn.}d‘; & i

we have two possible types now in both the Flat and the:M
"HEaze Paint"™ which are vor‘ ngeuor to the msterisl you reged :
pix or seven months 8g0e e also ocan furnish an undercoat me te
which will give the veflectance of 7 oF of 14, as required, whi
has considerable hiding power and a fairly thieck and very dursble- -
£11lm which could replace the bleck dope undercoat which, we under-
stand, you are now psing. This undercont umni might do awa
with the need of spreving the vertical or harizontal
with black dope and then with 14 and 7% refledtance . "
The underwing end underbody spraying could be ‘spplied over this .
material to give the required 4 ‘reflsatance for these surfecese

1r you need mamples or help from us, please call l{lpl.m‘n.l._f 3
Yéry truly yours, i g i
SAMUEL CABOT INCORPORATED

Sl i1+

hult‘hnt,
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‘;}vdnber 2, 92

g'-i%ert,al Pajnts for ! ircr-xft Camouflage

G&ulﬂ"zg Qenaral,. iAF Baterfel Centar,
> ¥9. J.B.. Johason, Halerials Lavoratory,

2 ;fgpg,nem;'pqzon, Ohio, -

< ¥ 1
R,

¥ : f y ¥
Inagervide Lests fecently cofdigted st s rat":m, it was
dtﬁmtrﬁéthat the abil%ty of surface eomtings 0 reflect 1 in"® ;
‘Smpart st ‘than tolor Sn atbeopling to ‘meddee ghe *EsiM by of &
UM gt the threshold of perception,
2 4
.%;I Arpshsch the 1deal 8F 1ocz
reblect ' of tmﬁd he of emt f¢.8s Tor furthen study to
& tre angunt of Vight rp&ecteft Gr;n t.hos. Dcrcion., of an alrpla!!o

’

'a wuld appreciate your s ‘!in¢: $c this s*a*ior, pint wam:lés
. of - nq '-oo.un; saterials siich vou believe =ight e of.d n'emt and b A
Wciqle any suw,tion you might have, - ¥
. e oy
i h. e wowld 'kﬁ'e to havé a small smple 'of phosphorescent Yxaint g g% i
"‘<«"’§f ava}ﬁ‘ble,mhiﬁm wou copsider aa'bhcmry }', TR
iz j e iy . ’ . I \:’ v
.y! X 5 Ahy saples should be a"dressn* t6 the Yigsellaneous Sectiony . U
roof Departe-nt, Egl*n Field, Florida. R T Iy ?A-: :
% Y ,";_A ol ¥
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ARMY AIR FORCES
HEADQUARTERS OF THE MATERIEL COMMAND

WasninaTon. D. €.

TECHNICAL INSTRUCTIONS November 20, 1942

TI-1111
Addendum lNo. l.P

A‘b .
“”j/_i’/L/H 5 7 d
Technical Executive a"’/

Wright Field, Da;ton, Chio

1., Problerm Presented:

a. To transmit certain requirements for camouflage specifications,
as reguested by the Director of Lilitary Requiremsnts,

2. Authority:

Coumanding General, Army air Forces. _

rements to the Commanding General,
Lateriel Command, dated Xay 8, 1942, concerning changes ip Spoeinution
No. 24114 and Technical Order 07—1—1

b. Ineloced find copy of commnication from the Director of Military
H.equiremt- to the Coumanding General, Materiel Command, subject; "Cam-
ouflage," dated lovember 13, 1942, regarding actien on changes referred to
in the above cermunication.

c. Regarding paragraph la of the latter commmunication, action is
recuired on the part of Alr Service Command, shuth‘hm’ hv-hu the
Tecnnical Order. )‘, :

d. nmmtmctthboundaryum w-phlb unnuouaa P
peragraph E-1L B(

) apous.fieat.iw No Investigatian obuIA,h -
mde to determine A'm g%
with the dimu.v-’ by el A x. M : Lol

ting Camouflage m-.
{nvestigation was set forth in a first;
4 hgmoormg Pscu.n Wright ﬁdd,

j&“ 4
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: v .

ARMY AIR FORCES
HEZADQUARTERS OF THE MATERIEL COMMAND

WAsSHINGTON. D. C.

TECHNICAL JNSTRUCTIONS lloverver 20, 1942

Serial No.: TI-1111
Addendum YNo, 1. (cont'd)

Subject: Camouflage of Airplanes

Technical Executive
Wright Field, Dayton, Ohio

Vateriel Command, Washington, dated July 20, 1942, to an Imter-Cll
Vemorandun from the Assistant Chief of Staff (Z) to the Chief of
Engineering Sectionm, Wright Field, subject: wInfrea-jied heflectling
Camouflage Finishes," dated July 6, 1%x.

£. Atteution is directed to paragraph 3 of the sttached communicutior
whicn confirms that there is no longer a requirerent for haze paint.
1 4, of the attached communication sets forth action
laye and submarine se £t,, Since this
ge ! c er, information contained therein
should be forwarded to r Service Cormand for necessary action.

L. Action Desired:

a. Revise existing publications as i jcated in tke attached com—
munication from the Director of Military Reguirements, dated lioveaper 13,
1942, insofar as is consistent with present developments, and make any
further changes as soon as warranted.

ation and Technical Order changes are to be coordinsted
Air Service Command, accc iing 1o the division
two (2) services im.carrying out the

By Command of Major General ECHOLS:
- Dist B.E.

. { f:i‘_‘.v:,
- ::-;..cigeu. Toch. Staff OsY g

, {’
5 ~ Colonel, Adr Corps

% Ajr Serv. Cowmad) | oR to AFAIC, Asst. Chdef of Staff (P)
- . dated 11/13/42, with Pho
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thomgh some 963 | 3 - £ 13

tarials, pert ‘u.‘w £t
- hasp Lmmed

ﬁi‘.‘;'wﬁf m-\.‘: peinted airplenes wers emdjected t0 w

shakedowr end test nu:m during vhish % time, ‘oll m&lg mwo
for inepection pm Tie hese Al \~w

lmhw required.
‘U,M»ﬂiltt, any o

$o the comd!
tions wers

‘fi::. schese on the F-5A ol
=. Iettar, refezante (3), from
) wmece (g), thet i} wes the. ContrR
iefactory hase ‘
4 :gu acceptance of w.:

n?-:”; h"::'clcl Gnm‘ tho W v

|.‘|
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Pew York, w,u. lm.
”Nl‘h. D.C, 3

Yo An sibeneive stady
snd rq&\ﬂ“ﬂ.‘ﬂm
.u\-'- wm mﬂ?d ﬂnt L

2. -ﬁ
of appreseh, twotﬂiﬂd
in gemeral, = wiite “r’hﬂ was
plane, and conclusions reashed
Proving Ground.

5. It is felh, thareror, hat &
camouflage recommended by the m
a Technieal Order be expedited for tu :
sirorafts

f_'tEj.TRAumSECM AR
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Flight Camouflage.’

1. APAYG-5 APD™S  1N2 - 1. Referonce is mede TS
. 1112 1942, ta your office, and n- Iten
(m:ru) S0,

e e e e m' bt~
pedited at
::for-uos h &I‘Iﬁ alh m

2. That tvpe d.m vl.ll ba ‘Qﬂih}o?

ke At what date, and -hn. ‘tine, will"
the aireraft, nhun “ and phuu
perscpnel be mma}‘

3. The provosed painting pno-hn-u‘h = ms
directly over existiag surfates, umr .t the comter-
shading patterns optiul“;u -uuui-
tate for three (3} sircrsift of the b—’n uu.

105 lons of Camouflage vu-x M’ %o, &. Arny
Air Porces Specification 14109, _ be furnighed
by lLangley Sub-Depet, or could be- wm MM
Sub-Depot. mupnu-otm.&' -

nedeessry to cover three (3) B=17 sise

nished J‘ng m;m. run stocks, -

Believed that u.\ k _
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(34-2)

10t I, Bt
Comand, Bglin pis14, Florits,
1, Army Air Forces, Director of Was o
- &% | her
rade in the prncnt-m & 2
yoaxie afficiensy due %0 the 2

2, The use rolishoed laequa¥r surface. for csmoufisge is not be~
1ieved to be & satisfmetory solution because guch sur althoush smooth, nave
| specular refisotion. At certals sun-plane-obgerver angles, such camouflnged
airplanes will sake thair tresence Ynown at great distances vacauge of the wirrope
1ike reflectisn of “the sun. SPEYe It

. “aamourlsg arotection agsinst M"‘“" frox.

o The
above m the air 1t alse ¢
w tm.:aﬂm;
acpear to be A :
of sirplsnes ¥ ge is desi for pretectiou
above. - It 18 aved that one-third, (17/3) w one-balf (1/2) of the Cresent CAROU-
£lage paint e ‘used on each tirplsne can be eliminzted without affecting the tagic
cavonfiage. . = 5 : .

A ight zaXirg the
proper angle: with the atn for gpeculsr reflection is quite resote ahd whevafore it
ie: beliaved the undersides of the sirplane can-be left in the origisal alelad fininh,

4 The mdbmw'ot the under surfaces of an eirplane in £l

peinted with camoufiage paint san pe treated o
Such & peterial is under chgarvetion at this sta=
ent (50%) of the specular gloss. '

the side ares should be .

' ' EABRL < o
rezaining surfaces which are peinted  eamen~
peuizh by macnsof the casoullngs ratnt ibeelf.
Aa$t i§ oaused by laris difcereaces in particle size
gat, Onller y microseope with 60 % sagnificaticn

THIS PAGE IS DECLASSIFIED IAW EO 13526



THIS PAGE IS DECLASSIFIED IAW EO 13526

"{')' "”“ﬁj\‘ e
% nw,:- e WP
A-f“’. )..47
5 4 25 %

SUBJRCT

raint wanufactursrs, have Aom nlo mcl tll't
copting but the rosulte of thelirs- 1|mt1¢nuoi‘lﬂ

g e 8

THIS PAGE IS DECLASSIFIED IAW EO 13526



THIS PAGE IS DECLASSIFIED IAW EO 13526

THIS PAGE IS UNCLASSIFIED

THIS PAGE IS DECLASSIFIED IAW EO 13526



THIS PAGE IS DECLASSIFIED IAW EO 13526

THIS PAGE IS DECLASSIFIED IAW EO 13526



THIS PAGE IS DECLASSIFIED IAW EO 13526

THIS PAGE IS DECLASSIFIED IAW EO 13526



- THIS PAGE IS DECLASSIFIED IAW EO 13526

'4~r7 2iv (e

P
e, 'l 7

ar. 44?

PR 2 e
5 ¥ S

2 k:
ysts Severly Sivi.
Lot u.pu- e-w

SUBJRCT: X
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REFERENGE - P. %66 Bevemver 38, xhg
ak us-mmaﬁiatam by e

Suptanss * e
e nv:"mﬁm- ::f‘::,........-u. , ‘;‘

o P

"x. ouuuon to sunng uaeqm m‘\ o-nnnm

,',..',‘

k. Whplcm :.A" . ‘gi o

1., Baze Comsuflege ne” u-u-m K.AT, nxnmn Ky
(ref A. refs.2 Above) is complebely l.tt-u;v&& ¢
sltitudes abovs 15,000 fest g, tut-t "

Burvank,

(-) The qgcuh‘ ;
. exsrens
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It sinance of mifereity du
and Tetouching, bDecsuws ok’ .
3 Jasd 1itile oupe

4

N R et
'.“'?“M log materisl.
i ; R i R

“yuiih oil 2 y palan, the apecificetion Ssterisl
iy £12f3cul3 Vg soTRY peiet, due te the poor Ao~
' ; base peinte. '

& Vias ‘of syslication of the gpgeificetien
aireraft has Deen Just over wen hourw

’ 'uﬂkn@ms“‘m-mwnm~
sad the _ yich of the wpecificeiloa ¥a-
16age thet WW place inigers, there-
_ robls PG IRAER

e e

W*ﬂnﬁ wpeeification oll tmee meint ie
ite “gast® partteler of peist sre lsclined io
5 ot the sEvire machine during the peinting sperstion.

After She- paint Baw @ried it recuired fyo® ? fa U oon bours
to X* off the arees wpco which teis “dustt vas rectled
and _p;st,, : Y 8

[

: uo_”yi'l’h‘un working with vhe epecification metarinl cleim
‘giptines dlacemfert lu Ihe ayes during the use of the speci-
P . fiestion materiai, and find 1t mecessary 2o be medicrlly 3
.attended ot the and of eech € hours paimting, This statement o
say Ve correbarsted by the Yegs first sld department . ;
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(AFR 11-30)
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Conalusiong:

1. That the rea
are vastly lumin“‘! the Ip‘m ﬂ‘* .

poiat of view 31" 1, b

(a) The dttference 5t agﬁuqi hn

{t) The dirtmu ot vlanding
mission clttt-‘n and met;

Observers: Major Ce . "ghoop, 0.0. ."S ’
Sec. Lt, N. Rainsford
Mr. Paul Sykes, Y*
¥r. nmu w

S

: -,'ﬁ"

1. The Tirst omﬂu tn#’& ﬁ m
to the observers that the F-5's y
although the qnd':hcnm had been adhered
ne possible. : -

Tests and digcussions:

(a)

Tha '-u mt q thc
sireraft, glowed in violl

aum' iar io t;é

'» YoU,
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%ﬂ&hpiﬂmw te Proving Jepgs
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iﬂ %MWMM‘-»

: 4? 3. . !t» tgpﬁrt e - mouwdu by twae F
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reconeanced Wt & pulicy e RS
QON -u “oo M wiil be d&mud to mnw the
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Jllﬂ.l.- b 5
n—w-—-q&xm .
U dvd Wov, ok, A%M2

1ab Tgd, dtd Nov. 19,

£r AFPOC
rpL did Jang za.@i.}.
‘hrvksm #3-u2-95.
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ATTRITI W ATRCRAFY MOTTFI AT K S-°TT W
DEPA FMONT 707
BITRA PRIOCRITY
‘ovE Al coPT 73 Fom T ETYPR RECORIS*
IT I8 ARGUESTTD TMAT ALl AIKTLANES DESTTY - F THE APTT-SUNMA 7 N2
SN 3T CANOUFLAGED AS POLLOWS:
INDKF AND VE™TICAL SURFACE, "“SIJN1A WKITE #L6.
UPPER STRFACT, Wl ¢F DRAD (N0 DAY,
W AFVE CAKOUFLAGE SO SME FOR ANTI SUMMARCN: Al RFLANT
PESTIOS MAELTIVES WHI'E SPRCIFY IRSIGNIA ¥ TR ¥ xR
SURFACES AKD OMAY #5 FUOR UFP-R SURFACHS.

TS B CAMOUTL A “Fay T WIL1 ALSO APPLY T D

ALFFLANE =T u< ¥OR [TLE ON ~HOVECT ME-G2 ANT "R
PLAMES _'STINZD FUR IILE 1N “%F FUTIRE.
ASST. F WP OF STAFY (P

"l

1% E 24

CORRECTI M PUURTH LINE FT R8T WORD S¥7 1D BE UPPER REPTAT

«: TWI sant 21177 28%
ALl cellvered “rom Imllas - D.L.W,
8l no 26 gpe for antl sub cosmand &t preswct -
REES

No subd cumis, .
™I %o RAi, 7. C. TRI %o Denug. Nlu‘”“-.h-
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ARMY Al PORCED ANTI SUTMAK WA OOMMAND
Office of the Commar fing Densral
30 Furdk Street
Bow York City

. LR R T M “rts - beer ocoe-
s comeendations teer subm tted
cieaft dDased uoom Froving urownd
mard, (L was stated at 'nat
1 Services WAt @ tedhn! “al orer would
Pumarine alrcraft, Yer-al sutho-
2 o recosmended.

el it et ed covering camoullage of
ralls teenioal {uformation for
torea ly avet lable and cn-

iloation of h's techrdioal

ng Of% cer.
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M

C '/, ; T b =
L-t11~) T _ - . Case No. 56 °
- AR S Y Aoppx¥- o, 3';
JOINE. A 2TEE \
SUB-COMMITTEE ON aﬁuzmm! Copy Mo.
WASHINGTON, Do s .

March 2, 1943

MDORANDUM YOR: The Recorder
Joint Aireraft Committee

SUBJECT: Standardization of Camouflage Colors

Consideration was given to the attashed report, dated FTedruary 22,
1943, submitted by the Technical Sub-Committee on Cemotflage, by the Sub=
Committes on Standardization at the meeting held March 2, 1943.

Members present:

Colonsl D. G. Lingle, A.C., Recorder
_Colonel M. E. Gross, A.C.
‘Colonel B. L. Boatner, A.C., Wright Tield

Captain L. C. Stevéne, USH
Commander D. Harris, USN
Lt. Commander A. W. Blamphis, USNR

Alr Commodore H. W. Heslop, BAC
Mr. H. C. 3. Thoras, BAC
Lt. Commander R. M. Smeston, R.¥.

"Also present: <
Colonel J. F. Phillips, A.C,, (Représenting
g Brigadier General 3. ¥W. €hidlaw, A.Cy)
Major G. R. Geillard, A.C., Assistant Recorder

=

% fdeutenant G. M. Sthridge, USHR
¢

Becaysé of the minar nature of the sction recommended in the at-
tached reparb, it was agreed that formsd actibn by the Joimt Ajrcraft Com-
aittee was:pot hecessary. i < ’

+ P s s AN ‘ s
zgs.nmnmﬂ ¥ - W o I
- . ) e - k 4 -

; ~* . Zng the attached recongendstion be approved without  foFmal Met ibr -
the Jolaj Afreraft Committes. - : ' - S &

i
" o
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TECENICAL SUB4C0MITTER
oN

T GAMOWB’

February 22, 1943
MEMORANDUM FOR: The Recorder .
Sub-Committee on Standardization

SUBJ2CT: Standardization of Camouflage Colors, Case ¥o. 58

In accordance with the request of the Director of Military Require—
ments, dated February 18, 1943, the Technical Sub-Committee on Camouflage
consicered the Army proposal for modification of the Amy—l‘avy—aritioh
aircraft non-specular ecolor standard for Jerk Olive Drab, Coler ¥o. 41,
to agree with the Lustreless Olive Drab Standard, 3013, 35-580a, Class. 204,
with & view to amending Revort Jo. 3 of Case ¥o. 58. . T

Revort Yo, 3 of Case ¥o, 58, recimmendation 11, ie as followe:

wat the Army Dark Olive Drab be aceewted as stancard,
and the British Dark Slate Srey and Dark Greenm, e
aliminated”.

The Committez is »i the opinion that the slizht color chaage inveclved
will not affcct tha basic camouflazo, And that roecommendnation ¥o, 11,
Report ¥o. 3, of Cas2 To. 58, saonld be amondod.to wrovide for the Imstro-
12ss Olive Drad Stendard, HOM3 35-820a, Class 204, 12 1isu of the Army
Dark Olivo Drab, Color Yo. 4.

¥

comm rtion:

It is recommonded that racommandrtion o, 11y ef Roport Yo, 3, Cass .
¥o, 68, Standsrdizatiom of Cemouflaze Colors, ba'smandod to road as followsi™ | .

#(11) That the Army Olive Drad be accopted as st-ndard and s
_ tho Britisa Dark Slato Grov, Dark Sraam, 2nd tho Army Derk Cig
.;»,011'0 ek b2 olirinated™. 8 X
*

Afprovod Befirunry 24th, 1943 Js/ G. M, Bthridze
& N € 3. W, 2TERIIT
%ol-9. arris Lisutonant (3g) USNR

n.? BAR3IS, 1 = P _Accordor, Taih.‘.'{ic*l WQ\Q“
Commender, USY. . - . - ’“","“A 2 g
ot ! ; * 3

-
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MOAC-432.WF-7-20-41-5M ‘

¥

WAR DEPARTMENT
AIR CORPS

OFFICE. CHIEF MATERIEL DIVISION

WasninGgTON, D. C,

TECHNICAL INSTRUCTIONS Harch 19, 1943
Serial No.:  0TI-553 : J. Y an 3
Addendum IT G
Subject: Standcrdtization of Camouflage Co]?r(ﬂuport No. 4 of
o 80

Technical Executive, Matariel Center
Yright Pield
Dayton, Ohio

Exoblem Presentad:
8- To transmit Report Nn, 4 of Case No. 58 in order that the neces-

sary cction be taken in conforming with the agresment of the
Joint Alrcraft Committee on the standardization of camouflage
colors.

Ausbordity:
Commanding General, Army Air Forces.

Fagsual Data:

A Report No, 4 of Case No., 58 vas approved withsut formal action
by the Joint Alrcraft Committee on iarch 2, 1943,

.

Action Desired:

A Make necessary arrangements to carry cut the desision of the
Joint Aircraft Committee in Report No. 4 of Case No. 58,

2. Beport Ve, 4 of Case No., 58 is attached to and becomes
part of these technical instructions,

I4°9%
[——)?6 v By Command of Major General Eshols:
. “
| CENTRAL 59 =T M@‘! Ac.
| RHM; g [T 9,/. . ¥. SESSts, g '

Colonel, A. O.
Assistant Ohief of Staf? (P)

7 Incle.: FOR CEZ'C ' 177 ALY
Rept. #4 of Oase $#68 i AR
0C ~ Suboom. on Standardization : (AFR l?'30}

>4 ‘
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ST e sesowr-rces T W
" 'k ,'

Lw, 247 ROUTING AND moﬁn SHEET

SUBJECT: xperinental Camouflage Finish for Aireraft.

Director of uilitary Hequirements

comRr, $OsT=

nu-l_?jmm_
} -4 b

cgom: Wur Organization & uovement

. army air Forces Proying Ground Comasnd Report nusber 3=42-35.dayed
1943, subject as sbove,has been received.

2. Tue object of the test was: !- H

g. To reduce the surfuce drag caused by Lasic cap uflage ﬁmout inthr-
fering with the effectiveness of the basic camoullage. | "o

b. To reduce the wei it of basic camouflage without impairing the ef)oct— :
s of besic camcullage. i i

The conclusion resuched was:

.. the incrsase in weight, due tw the ap slication of basig camouflae,
can be reduced spprexilumtely Lwenty \20) percent without decreasing tne efficienc)
f tue casic camouflage.

4. The recomsendstions nade were:

[Lat this metnod of camouflage be tested oy the AAF Jateriel Center,
and -if found satisfactory, that it be standardized for those airplanes wr.re stall
savings in weiynt are of gmt. importance. i |

i

0. Thet the uwim fenter laboratories investigute the o ossibility of |
producing & non-specular clear vagnish in which the non-specular pro;nt.ru are in=- |
herent in t coating so that puaicing will not bLe necos:snr, !

// « SVANS, ‘f‘
bri.; Jen., U.S.A. ﬂ
, Dir., WOud.

)
i

R CFRICIAL USE ONLY

(AFR 1i-30)

3-1109 A}
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TUTEO MAAT T swmvae »

Development of Adrcraft Ceneuflags.

Sirecter of Military Requirements - koom 4E 1006 %WQ

oR N1
¥ateriel Command -~ 5C
R¥J/ah/3800

1. Reference is sade %o Ml itary Requirwments Pulicy Ne. 29 dated
vctober 29, 1942, wiich assigns the dutles of the various AAY
with respect o alreraft cessuflage. In order that the Netartel Command
may diregt its efferts in connection with the development of camouflags
along the most profitable lines, it l¢ requust.d that the coaments and
recommndations of several of the uctive eperuting thesters be obteined
a8 to the points on which esphasis should be laid at this time.

2. Comments of the Sarvice are especially degired as to whether
camouflage should be provided for:

8. Concealaent of parked aircrafti
Confusion of attacking alrereaflt in order to i~duce
inaccurate {ire?
Mght operutions?
Concealaent against observetion frow sbove or bemeath
the alrcralt in flight?
Low altitude operstions as opposed tc high altitude?
Concealment fron observation by ses or grownd forces when
operating against vesesle or troepe?

g+ Other tastical needs?

J. Commentsare ales requested as tc whether the tastical advantages
of camouflage have been minimised Ly the eneay's use of radio sovwding
oquipment.

B. K. CRIDLAS
Brig. Oememal, U.S.A.
Asst. Chief of Staff (Z).

ARLSS '

- CIAL USE OnLy

(AFR 11-30)
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o 1
POUTING AND RECORD SHIET

Subiect: Development of Aireraft Camonflage.

Assistant Chief of »ir Staff, Operations, Commitments DATE Mar 31, 1943
and Requirements

Air Support Pranch COMMENT MO, 3
Bombardment Oranch - In Turn JAQ:mf/72673

Assistant Chief of Air Staff, Operstions, Commitments
and Regquirements, Requirements Division, Air Defense Branch

Comments and recomsendations are withheld pending answer to
cablegram, book messzge to all theaters, for decision of combat
theater commanders relerence removal of camouflage.

WILLIAM F. McKEE
Colonel, Air Corps
Executive, Air Defense sramnch
Requirements Division
1943
Bombardment Branch, Requirements Uivision, OACAS, Operations DATE April 9,
Lt.Co.} . Keans/on/72150

Air Support Branchi, Requirements Division, OQACAS, Cperations COMMENT NO. 4

1, 3Six cable replies in answer to cable book message concerning
camouflage with five widely varying answers have so far been read. If
these cables are criteria of other replies tc be received, camouflage
must be provided for each type theater requirement. 7o date a sky blue
to dull drcb camouflaje has becn desiregd by two of these theaters.
Camouflage rust fit the terrain conditioh, the tactical tasks veing
performed and the passive type of protection required for the type
theater.

2. fFurther remarks on this subject cannot be made until all cables
have been digestad. It appears fram present indications that it will be
necessary %o provide camouflage for each type theatar as necessary to
fit its particular job.

RIO.LIAK E. KARNES

Colonel, Air Corps.
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VoS /
READQUARTERS ARMY AIR FORCES /

TALLY
0.

ROUTING aND m 7o
#3.

V. 837

%

1
Alrcraft Camcuflage. 1 : '
ACAS/0CAR/Requirement s Division. i;&n 5/20/43 C/’: %)

!
ACAS/MRD/Materisl Division. ; Wt wo. ko
1. On March 25, 194), Oeeral Amold's office sent Wje. following .
guastion to eleven operating theatres by cablegram: ! Y% e
What i» your opinion of leaving off camouflage on:.ll piye ;’V :
planes except transports? By so doing you will ﬂfknpl’o
to 25 mfles per hour. Arncld. § o

2. The repliss of ten of these activities are paraphraged buldw,
¥o reply bas beea received from New Delhi: §™

s, Tt. Richardson, Alaska:

¥ Believe nom~csmouflaged airplanes with 20 mphriscpesse in
speed more desirable for operstions in this theatre. Whitiaker.

b. USKFOR, Londony

Favor removal camouflage frum heavy bozbardgent 1f appreci-
able speed increase obtained, For medium bomburdheat. fevor
removal camouflage from under-sice only. For algy support favor
retention camouflage due to low level operstions. Fof high
altitude fighters recommend removal camcuflage bét desire dull
finish. Radar deletes value of passive defense of camouflage

, ' in air. Andrews. e

c. Ft. Shafter, T.H. Ve

- .

Recommend sky blending camouflage on Lotto#, no paint on top.
Top to be camouflaged lacally according to background. Bmmons.
d. Calros !

Camouflage not required so long &s airplangs given neutral
dull color. Crereton. f

e. Quarry Heights, C.Z.: '
Favor leaving camouflage off all planes. Brett.

{o Brisbene, SWPAt | . \‘a 1

Do not want camouflage resoved: - Dépire chmouflage continued
until we recommend otherwise. Kenney. i

-

PAGE "L' . &ll’. .‘.'.
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YEADOUSSTERS ARMY AIR FORCES 7d

ROUTING AND RECORD SHEET

auoulilage.

X DATE
ACAS/OC&F/Kequirenents Division. 5/20/43

ACAS/MMED/Materiel Division. - me

Western Usfonse Command:

Leaviny camoufla s off all airplanes except transports con-
jered cesirstle. DeWitt.

!{:r-”_mal.-.ioni.:l
flage not desired but some neutral shade to aveld
ot dural skin is desired. For night bombing some
olor must be used on aircraft. Comaf 13th.

c -ted on three P-40's indicate average gain from
wouflage 5 mph. This considered insufficlent to

camor flage advantages. Request P~40's and bombers con-

m= to be camouflaged. "z‘iiuell.
Alglers: 3

If 20 to 25 mph is lost due to present camouflage recommend

use of smoother surface covering which will minimise gpeed loss

and £till evoid reflection. If this not prectical no change
d¢ssired. Spaats. :

3. These data are fomrd&ﬁr consideration by your office in o
connection with a possible chance in present canouflage requirements. It
iz the opinion of this office that mo definite conclusiens to
he AAF a5 a wnole -an be drawn from the conflicting opinions obtained. *

—~—

L. Por your infurmation, the Materiel Command project om “smooth

azouflage” is substantially complete although the final report has mot
yot bean written. Informal advice Irom Wright Field indicates that
"amooth camouflage® will result in & two to four m.p.h. incresse in spesd
with no loss in camouflage effectivensss, These speed increasea which
are markedly less than some of the Eglin Field tests indicated, were very

carefully determined using torque meters to insure constant engine output
for comparative tests.

ertCIAL GO
1 B LT L
FOR C‘ (AFR 11-30)

-
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1. QAEER

To detormine the camoullage valwe of a blus or gray
solor for side surfases of airplanes as sameoullage sgainmst lat-
erel cheervetion.

2. ¥ IRODUC

This test was suthorized Ly the Chief of the Freef
4;.r:-or.t, Army iir Porces Preving Jround .ommend, Eglin Hold.

rida, ia aceordance with a letter, from the Commanding
., Army Alr Forces, 'OMn‘tn. P. €., dated December 7, 19“,
ect: "Alrereft Cancuflege.®

&+ Degcrips « Im atr Crrpa Ao-rd = tudy No.
leet: "Shadow r’ Ilrpianes,”

dated July 21,
color recommondatisa Tor s ide camoufl
€ airplasnes, which have relas

c.“: bes ‘evelsped for he.vy Lombardasnt type alrplanes
by the use of a differeas side color Secsuse of large 31d¢ wessy
in so-pariscn to Tighter Lype aireraft.

L'S1 ¥.--It 19 erncluded thst:

A gray color of apyr-ximately Tifteem ‘15, per-
reflectivity 10 o u'u- camon’

Tlage Tor side surfaces mu us.
presrsnt standard clive drab col-r.

4. FRPCOMNENCATIONS.--It is

ol s - sammendsd that:

8. All the side surfsces of heavy lombardment snd
s~ et "ansport tjpe slirplanes be painted with a grey color

nelosure 1, instead of the present olive dra® coler,

L. The Wateriel Command investigate
s'andard olive dred camcullage th:t app
‘va drab camouflege uncer trepical

SECCED OF TRST:

s tast was conducted in acsordsnce with t'e test
T, Yo. 3-43-30, eudect: irogram fo~ Test of Dagtias
lase,” Zasec March 43, 1943, ecpy of whish 18 ap ende: aa
re B.

Ti1scts 10W:

« ™ae Nateriel Command fumished this stationwith
¢5lor panels of Diues smd grays renging in reflectivity frem

.
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cert for ousePwatl oz and ‘est.
we and date gathered by Or. 8,
cr:, Tzpartmeat of Physirs,
, it wms elle.ed that
riftee
slir Uf m type 324 alrviane
‘e 3 _e ml ‘el gray vith pal.its of approziczaiely
ercent re”leciivity. The slde eelor was ajplied sc
“iev tpe alry .ane sould appear to He the test
uiry Alrectly dowm o sirplane from atove,
e would auear olive drar.

. ~servat! lisn by baving a
<4 airyiane slith 22 eontrol alr-
ate, 71y in {grmac! t Puar om weleh the
st camoullage taa ‘e.n 2l Plse teL.pare
~ T fes®. The sul ect eirp. vAdsed ba k and fort: Lver a»
fized couree of ajproxicately ¢ (20) miles ir len
imatelx gever 7! mlles from the ¢ revers aud at =|
then. Jhservers were aule ", compare the sub jeot 417 r
camouflage oo one (1) ;mss, and the sutjest Siue wdd standard cas-
oullage om the returr jass. Tound ohgervers were statiomed io thre
control tower at Egli'n Pleid, and alr atserva
fit.tudew of tenm thousand (10,000) feat doen to : . -
the sublect alrplanes. Nissioms »ure ruz !n 'right su-shiie w.t.
a clear “lue sky, ir nage, and under ‘vorer -~louds.

«» It i the opinion 5~ the taatl ,ersonnel that the
standard ﬁxn drab camouflage deslygied 7. r protestionm ag..net
obs-rvation from atove Loo0k.r, down 1s of “undamental importance,
and po change should e made which waseas this camauTlage less
efficient. On the first missi  c'servalion Irom ten thousand

00, fest, direetly dowm or the sub est airgleanes as five
nd (5,300) feet, disclosed the semtrol alrplane lended !ir
arth tackground and was most AIffioult toses. The
lane on which only the side camouflage had neer ¢ hange *
leht ygreay color and was far mere visgitle tran Lhe con-
alrpiare, As Y2 top elive Ara* capouliage af oo alrnleres
stardard, It war dirf7leuly Tor the o> erving pers.n.el to un
- }{ there shoulc be this marked 4i1fference ‘v a; pesrance
> {2 airplanes. After ‘he als..cn wae campleted ‘he L

T-mpared the color of the olive drab oa both eirpla:
¥e draj solor, which iz the air sppeard light sra)y, bed
ily Caded and chamged color.

: a ; Observation of the ¢
silve 4% camoufiege jaias om &
that some olive 03 ::I
aginge Other clive Grab

on aging. It 1s beliewed shls
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’

sirsile from & camouflage standpeint and !t s suggested the: toe
Nateriel Command iavestigate this undesirs™le color change. it
1» belisved this celor change may take plsce with materlsls af
some mamufscturers under tropical expos.re >ut Joes It Laxe

place with all meteriale. The faded to), camouflage of the eu -
Ject silrplane was repainted for feriher alssions.

e. Whem the sublect biue end gray side cam u’lage
olore are ed %o the standard olive drsk slde r, sand the
a8 sre viewed 'a sllhouetlte against a Lright s«y, theras is
ference in the camoc .flage and all colors sppec.ed lars.
wed from the opposite positlz
s directly cu the side ar the »
gray eolor ls a cefinite advent.ge, 1 n wh owe
from s Alstance of n”r‘u-l!r;’ Leven
de relar, see Inclosure 1, makss
ler *han ‘“e oontrel alrplan It was o
servers %o -~sacn the paint of thresholl §
stancard sl s camoullage was clearly visl
camnullage cculd not Us seen. cm the bdasls cf prevl
monts of threshold wisitility 1% 1s sstimated that .n
tte d 1stsnce of latersl perccpiion ia reduced one |.
to tws () Onder all the different s n-sirpl ver
anglees under which the s ect colors were camperaed,
3 color wag rav-r more sible tham the .lus and 1n me
stances wus le teid The stemdard olive dra’ slde color
was slways more v tle than either the 2lue or the gray ecirept
whet ‘o silh-ustte, sad shem 11 thres (3) celors are the srme.
It s “elieved Sha subject gray side eolor re’uce lstersl visi-
Lility ¥ thout decreasing ke effloleney of tne dasl. cams.flage.

L. Afser the top of tre sul)ect a!rplane n.l Leen re-
peinted with standard olive drat ceacuflage, observations were
sgeain ss'e rm am altitude of ten thoussnd «1U,00 3) feet s itk

altitu‘e of five thousand (L,000)
snd wetar Leekgrounds. These ovse vetlias
dicate na iowaring n7 the efficleney af ollve dra. Wp cemoullage
en gray 's Lsed ss the stide color. CObser.«tlcns [ e
n? thegub et alrpienes p rked on the groundaiso
lowering 3f the e”Ticlency of the standarc camoullage whan s
grey sl-e color ls uaed.

. It 1a belisved that an) improiemen: in reducing
the vlublfny of alreraf$ in Tlight at the thresholds of per-
ception is worthwhile. Camourlage sas be lcoxed on as a series
of small plus values schieved with 1i%tle offort Sending te
reduce the distances st whigh airplanes becoms visidle. It le
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recomr that s eoler similar to ine samp.s appeaded ad
. Imelowurs i be stamdardised ss the sice cam u’lage oelor for il
airplanes with lar latersl sress such ss iypes Be24, a7,
B-2%, "-38, C-46, C-84, and C-74. = 1le sci~>- shomld be appiied
%o the side arsas 80 &8 Bet to fater“erc witl the 'seals colive
dre® esmouflage whish protects e ‘o surfeces of an drrisae
from cbservaticn fram above againat sarih Lacugrouncs wr i
11lustrated in Imelosure 3.
7. ‘!M"SL'FZ.S:
Inelesurs 1 -
Imalosure 2 - T

Inclosure

. W hwish

(42 1:30)
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ARMY AIR 5

MATERIEL DENTER
ENCINRERING DIVISION LP:ah:56
MEMORANDUM REPORT ON

23 June 1943
SUBJECT: Camouflaging of Anti-Submarine Aircraft

Matarials Laboratory 't No.
iture Order No. 780‘")4
SERIAL No. BNG=586=M-4531 Parchase Order No. ._..°

A, Purpose

) To report the results of tests of various color arrangements
of camouflage paint on airplanes in flight, conducted at Langley field
Hampton, Virginia, during the period 8 Jaznary 1943 to 21 January

2, Authority for the necessary travel of ¥right field perscnnel
was contuined in Paragraph L&, Special Orders No., 1 dated 1 January
1943 (-apt. L, Pereny) and Paragraph 3, Special Orders No. 2 dated
2 January 1943 (Dr. B, B, Jukkola),

Be Factual VYata

1, Through the cooperation of Col, #. C, Yolan, “ommanding
Officer, lst Sea Search Attack Group, and Lt. Col, W, H. Hine,
Comaanding Officer, 5lst Sub-Depct, lLangley Field, Virginia, the
following five (5) Type B-1% airplanes assigned to various sea-
search and anti-submarine units at lLangley Field, Virginia, were made
available for the camouflage tests:

Serial No, 37-L4; Hadio Call Ko, 7484
37-465 7L65
37-561 7561
37-57h 7574
37-621 7621

2. Three airplanes were painted without removal of the old
finish under the direction of Wright Field representatives, Capt,
L. Pereny and Dr, B, E, Jukkola, The remaining two airplanes were
left in their existing colors as indicated below, Painting details
are outlined in Appendix 1 and Figure 1, 4ppendix 2,

"8, Airplace Ne, 3746,

(1) Underneath surfaces (Areas "A", Figure 1, “ppendix
2) Insignia White cumouflage enamel, “hade No. L6, Specification
mw‘ -
‘\l'\ W 4

R . (2
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dc'nun: ars ») - nmm.
) Stade Ko, Lsui':-(&sm)m iy

e A 2) Vertioal cantrol girfaces and
(4 4’:‘ - Nsutral gray otneutisge h-tur, % '°- k3, hﬂl‘lﬁﬂ

Mn@tacu (wou"@) MhWM*:

- g o

ey ~ o™ '~.-‘.  «. _ _:f, S - -x .4‘91 5'».); ot o o
£ el kol &Wmm“ “

. ¥, 13, (1).'-%-, o7 "" “‘? ""‘!q;") - ﬁ"!l m?,,

g

r':%

h‘? ) ﬁ:o and fq mruu%m;'f' m-c-) -J.hauu

i Yo, 3750 B wriphay kst
+ Sande 5o, L7, mx’::- (4,... m,“#"wg"

THIS PAGE IS DECLASSIFIED IAW EO 13526



THIS PAGE IS DECLASSIFIED IAW EO 13526

THIS PAGE IS UNCLASSIFIED

',!"

5% mfw_nmm(ﬁam

pa—— nxnu obmm WW hﬂ‘l in

mmxj“ﬂwmtmw

,;-
¥ .
'«_‘ v

. N .ﬂ;“'x,z.
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wnmnm
t was Rlsc most

“ “‘-‘w mu ang. es,
S ;;fz -
10 Eny d i “xﬂnp ‘effact dus to
oﬁ&uamv@im | the sirplanes were directly
: wp teo -approrimetely 5,000 feats : ibove that”

aoler perceptitn docreised very rapiffly and all surfaces
ed & neutrel gray totis. The airplanes ‘geuld be recogniszed

sbove; Agiingt alternating land and water
Lo ,"- :‘gonnmhdomu.vb
vidy ?m “off «npuﬂlé‘e 5

th mﬁ e %‘:"uﬁ'."».ii"'.
o s .

75 ;’*f;ﬁhm A ﬁ o the toste e Have -
3 mg.m. -n.mv-u o % ALk a&
» wm-, sun and background ﬂ uon-
sath mmrmzwm R
b {8”0 N
antia vwwn};?nm _y:nq;ru gray-= i“h«h

: __:g‘n-so)

 graye
FOR %{Al yst om.
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ASENC 206, W £ 11014-42- 73N

BNC=56--4551

B, O 780
ﬂmmﬁ’(—v“

sL : . F L

3e lomofmulwmwnafamﬁﬂuww
all sonditions of test. The most effective coler Lor & nm
sst of olrcumstunces was found iri most qﬂ-w blt crmtiu
WWWGMM = e

. Golor, w as it inflyences mma Ahe
background, appears to have litth sffect m*cﬂ" m at; "
altitude differentizls between w obj§stive
3,000 ta s,ooo foet (in q,maanmu E&M); m:p.

differential degreases with mn-u 6 hase. %

5. #Silhoustting {i.e., ag-uat tbt -m) nnuut the effech
of capouflage colarstion, 3

6. Ths "hage® pi:x‘t.od lirphnoo presented no cmoufl&’.
characteristics which were not surpassed by at least ons of the other
airplanesg
D. . Heocmmendations

1. The Materiel Gemmand recammends that the an.x..m-armo M
take the follwing nﬂn:

& P-m.nrpmummum -miuuduuibguﬂn ;ié.
conclusions; Paragnph -1 of thiwTepart, - A ;

28

-

Concurrence:
|

R BT T A AR B s

Dhtributxon m mmm.c/m x ,
6.0., Auti-Gub’Fomand, Hen

c.0., 1st m‘&. , ‘ q;
.e

by !. " - _’

.O.I.I.A. );,q- Dn-.llro.,i.A.P.,m. b—-—

Lantra Sl
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Flight | qnnl, white (uuwn!L is J/k ii];

1ack samouflage enamel, ﬂhdo s 2
30., b, Spec, 1109 6 1/2 | 1/

Blaok camouflage dope, Stxde Nes. . A :
Uiy Spacs’ .

~y v-"-«ﬂmxm ot

nnd w t.hinnﬂ',
-7”0 Al-!‘l-f'z‘i‘

he aolvono e, g
8, Peintisg ‘Dom.u‘z 5

T 5 AR
ste., uslig stean’ ot and coqr..

: 2. Paiat wad lpplil‘ My

3, ~‘Whare flight énanel , uhitm"-l At was Qﬁﬂ}ﬂ 2l ;
”‘ ~ ‘, % N

Llowing approxisa Piroantages oF Light fanca valusa, The

::ﬂocuno:m::mn ; the side mmw t:n- bm.a- to top

FOR\ "t’\,.;_‘! :H"
M (AFR 11-30}

= L b

: < aka
M&‘!
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PROOF DEPARTYENT - :
ARMY AIR PORCES PROVING GROUND COMMAND (3L~ )PLE: v
Eglin Field, Florida .

5 June 19‘60
Beflection Factor of Standard Olive Drab Camouflage Paint.

Commanding General, Army Air Foroes Materiel Command,
Wright Field, Daytom, Ohlo.

1. Reference is made to Service Test No. 3.13-33, subject:
%regts of Cemouflsge Sets for Concealment of Adreraft on the Ground,”
dated 29 April 1916‘ parsgraph 3, section g and to Service Test No.
31320, subjéet: “Test of Daytimé Camouflage,” dated 26 ¥ay 1943,
paragraph L, sectiom Bb.

2. In Service Test Ko. 3=L43-33 on the test of the underwing
camouflage drape, the shadows cast by the airplane wings and fuselage
were broken up and im theory this should have resulted in & less
yisible airplane, However, the airplane was always a8 visible as if
2o camcuflage had been attempted. It i1s believed this was caused by the
higher reflestion factor of the olive drad camouflage paint om the
airplene compared to the mean reflection factor of the broken landscape
taskground in which this plane was sited.

In Service Test No. 3=13-30 it was cbserved and reported
that the olive drab camouflage color on & type B-2l airplane in flight
appeared to be too light.

L.  An article by M. Luckiesh, subject: "rhe Visibility of
Alrplanes,® Journal of the Franklin Institute, Vol. 187, Nos. 3 and L,
" March and April, 1919, pages 302-305, covers the factors involved in
landscape. His measurements show the apparent reflection factor, or
relstive brightness of grass and fields, is 0.05 = 0.10 and woods
203 = 0,05. This would indicate a mean reflection factor of 0.06
or six (6) peroent is desireable for olive drab paint used for the top
surfaces of airplanes where ground concealment in grass, fielde and
woods is the objective,

Se The primary purpose of standard olive drab camouflage on
sirplanes is to efford concealment from observation from above when
flying over an earth background., The curves appended as Inolosure 1
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7 July 1943

au of Asronautics.
, Pacific Fleet.
Atlantic Fleet. X
1 Air Station. Alamsda.
;al alr Staticn, Coco Solo.
Air Station, Norfolk.
Alr Station, Fearl Harbor.
a1 Alr Station;, Quornset Point.
Naval Air S cn, San Diego.
y 3 2 >
, Naval Alr ’ 562'149.‘
squadrons, all

amouflage Diagrams and
ramouflage Color Cards.

nariments end tests con-
] rnipoeu, both a2t Washing-
s Islamd, the following
sen developed:

ich the predominant

in which the predomirant
carcast. Scheme 2 is also the
ard Jusk seerch. (For cetails

~

., 1 and scheme 2 see enclosures)

so anti-submarine camouflage is appli-
1ich comwat with onemy aircra’t is not

AL UZ e UNLE .
(AFR 11-30) 7

THIS PAGE IS DECLASSIFIED IAW EO 13526



THIS PAGE IS DECLASSIFIED IAW EO 13526

— — A —— e .

IS PAGE 1S UNCLASSIFIL

THIS PAGE IS UNCLASSIFIED

Aer-F-13-RT0
F39-5

104285
RESTRICTED

Subject: Exterior Color of Naval Alreraft - Nodification
of Instructions Concerning - Involves Revisions
to Specification SR-20 with regard to Anti-
Submarine Alreraft.

The selection of achems 1 or 2 as to the particular
aircraft to be painted should be designated by
ot commanders.

"2 paints for the new anti-submarine camouflage
14 be preparsd at the local activities by mixing
flage paints to match color samples. (Ses enclo-

W\ e

S5 Attention 1s invited to the fact that the Navy

13ic airecraft camouflags schome as sel Iorth in specification
SR=2¢ i3 decignad to give maximm concealment when vieved from
above againat ssa backgrounds. The anti-submarine camcuflage
schems ag hérein directsd 1s very conapicuous as seen {rom above
and shou not be used in any areas where aircraft so camouflaged
will be subject to enemy a2ircraft attack.

6. Specification SR-2¢ will be amended to include
the foregoing.

RALPH DAVISON
Rear Admiral, U.S.N.
o: Assistant Chief of Bureau
ch (With Enc.)

JlL!
(AR i1-39)
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Cemouflage Schemes as outlined
e in areas where no snemy air

ither conditions are
)ar sbove with mcderate

ecu.lar
wecelles
¥onga 8 '3 3 bl zers -

1-apecular | ige 8; ms fa 1 phonc-

£ cowling, reduction gar housing,

, and propellers themsel-es

r edge of cowl opening - “hite
eo detail, dilagram, #7

2 dome

and photograph

sather conditions are
for use during mo:mning

*acions.

»anh

| R 85, 1ondtne odegs and suedthy, (e Sagrane,) Eurmush

to which makes an angle of about th the horizontal (See dia-
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hall t

Wding.

lended smoothly 4§

S
1 tone.,

‘ay Dark and Gull
hall be mixed from

be to match color

8 follows:

either Light Gray or Black with White.

In no case shall Gull Gray Dark and Gull Gray Light be pre-
pared and used in mixtures that are darker than &: olor samp-
les call for.

ENCLOSURE (A)
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ABMY AIR FORCES
MATERIEL CENTER

| RNG NEFRING DIVISION
MEMORANDUM REPORT ON

ﬁt.bdrﬁa

Date § July 1943

g.t.x.-mx. Smeoth Surfece

AECRION .. Techaleal Staff. ' Gontract No.
Expenditure Order N

SERIAL No. .. 2¥G-50-906. ... . Purchase Ord:r No. .

A, Purpose.

1. To report the results of studies and tests performed as reguested
by C,¥.1.-112]1 Smooth Surface Canouflage dated 13 January 16L3 sand Inter-
Qffice Memorendum from Assistast Chief of Staff (E) to Chief, Bngimeering
Divizion, Wright Pleld, Daytam, Ohio, Subjee¢t: Fxperimental Camouflage
Finish for Afrcreft, dated i Mareh 19L3.

J, Factual Data.

1, Ioter-0ffice Memorendum ICCiaj:50 dated 27 January 1GUY to
Commanding Oeneral, Haterisl Command, Headjuarters Army Air Porces, Wesh-
" imgton, D. C. Attention: Assistant Chief of Staff (E), Bubject: €.7.I1.-1121,
Emooth Surface Cemoullage, mgknowledzed receipt of C.7.1,.-112]1 and set
‘forth & pfogram for improvemsant of finizhes of service airplanes.

2, The project wms asgigned %o the Pighter Sranch of the Alrcraflt
Frojeots Seation, Technical Staff, Bngineerisg Division, to carry om
in oslose ooordimetion with the Materials lebovatory, Engfaeering Divisipa,
. Wright Field, and Aruy Alr Foraes Froviag Ground, Eglim Pield, Floridas.

: 3. ‘e method of smoothing in all cases was executed in the follow-
ing msaser:
a. Remove rough éomdition of camouflege paint surfaces by liﬂxﬁy
utqr-ouﬁq Wit wmter-précf peper, grit No, o
Only sufficlert sanding, or sauffing, is regwired to aliminate
uliy' foel whes the haad ie lightly wiped over the painted surfase,
4 am glosé should pot bs prodused.
. 6. Remove ssnd=paper soretehes by rubbing the surface with balled
mnt,tom cloth of other absarbent material, which has previcusly
. sosked with water and them dipped intc powdered pumice, (fimemeds
ﬁ“,p or FFP). “Proper sctios of the pumice is indivated by the eloth
up sh® color of the paint. The surface should feel .nth sad
“sendiness”.
R Kash off the pusice with water, rubdbinz it loose mith wet regs.
-hrﬂup w1l set m $he pumice.
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. seraws, inspection ¢

- Mimey constitufe grem
47 irien. l*n“a of §
negligtible, 2
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Pagug 3
W EMI-50-906 dated 9 July )

\ N - o4
§or ibs : A : FEY -4 -
“a 0 3+ Palnt speeifications be %0 modifted a8 to provide mterials capable’
of belng sp plied with suffigient Moothnsss 30 as @ require & miatwum
of swoothing ¢ffort. 1 X TR T 3

Lo Alrplene Lnufadturers be requestad to reviaw tfn_otr (cdgncf and

rethods of eomtrwtion to minimise protuberasse, such as rivet hesds and
lap jqntg and espesially waviness of skiz dus $o ometruetion netheds.

i
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w;@éls m‘;*‘:duar-om
7, G £ of Star? (B) to cmat, Erg inse Divielom,

,;hia,_}srbjoet laq:‘orucnm Camouflage inigh for Al

il
i
‘.'. :&

e SRR B -
T+ 1, Durimg the momth of March ISL2, uu Natiomal uumy co-um T
. fpr Aéroseutics pulll fshed an advence Confidest , with odnl*. X ““‘
27 Sapjects Prolhm:x Lew-Drag-/irfoil and Flap ta @ m. at large
-~._=-ﬂ.luhn Los Tarbulsace ty Fastmma B Jasebs,
1tos Davidson. Thizr report l-lug s a-plo
panel and ¢ pleture of a wfu, surface i ed with p
duce an ‘serodynamically ‘satfsfactory curface. The.

“a reduction {odrag is effected by smoothing s roughl

#ith « resultsat isorease in high speed. A P-LOK 3

us regommended in subject report and guite satisfactory ;
tained; detal ls of which are [furaished Mmr Oii‘g tMQ twt.

2, " Iags raal ‘Memoraadum for Colonel K. 1% “Orede, Movitiee ofrice,,
_ Tireetor of Military Reguirements by (AFAMC=S) BWCiss dated 4 Novemder
1542, Subjests A Survey of the Alrplaoe Camoullsge Situntios; ataged h
. the first-paragraph: "A receat MID report (ioprﬁ Ro.: > hu 9
Oc tober, 1942) states that the Emgiish Fighber

qalg ‘the ommﬂn;t’ﬁl)t “‘h‘

‘Q

sination of cellulose nl wax, & q
ar face .’ !:o

. ‘qy mitiing e o tandare:
5, night un result h & kigh
ﬂ“. per ﬁ‘~0
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b i 5

Y

} Bxhivit "a" .

K 8 July 193 At J‘.-E_

6. Inter-Office Mmorsndum dated L warch 15L3, %o m
Divisl on, Wright Field, Dayton, 13, from Asst, Chief of te g
quested similer tests performed os medium and heavy bambardeént, ¥
Field had st that time no hombers with torgue neters ;
was telieved that sacceseive flights eouid not bs ma {
power without the sid o torwi. meters requeste wers mace to Boe, : ¥
Consolidated and Martin to mike thele teste with eirp lanes they Md:which
were & lready euipped with torque meters. Boeing antwered o8 follows: :
"sfter thorough lmwestigation, Contractor belisves suggested tests om B-17F
will be of little value since largs sumber rivet neads will give turbulest. .
boundary layer regarcless of surface fintsh.” ¥artin promised to Sest thelr 3
B-26 but to date mve beem unable to eomplete these tests due to foargque
neter trouble. Coasolidated amgwersd om <5 May 1943 that they mad galmed
three (3) to four (L) miles per hour. %5378 3

7. A4ditiopal-tests om P-lOL, A-20 type and B-2l type « rplanes
heve been made by the Ammy Air Porces Proving Growd Command, Bglia Field,
Florida. aad are reparted ia thelir Pimel Repart Serial No. J=i3-I8 dated
12 ¥ay 19L3 whioh so sdequately sums up the results of i is projsat that
1t is made a part of and attashad hereto s Exhio it "3" of Wis Teport.

B s B

. e Py i ;i
“' ’, "&"‘,"'T' ’
Tt TN

P
et -

‘ § "'. . (§
2 3ASEC

- 2 S B
FOR Ch s ¥s

L1 '*i@iﬁsm
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PROOF DEPARTMENT
. ARMY AR FORCES PROVING GROUND COM“‘ND
ge. ECUIN FIELD, FLORIDA

FIAL REPORT

et @ CORATATIVE STRED) RSV OP VaRD®
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ALrplana Po. 21 was set at tuenty-edght hundred
mespure of £ifty (50) inches. 7o mo e

[A&ne Moe 22 wes smoothed and mxw
2 renifold’

Fessure of only forty-edght and £%: (18.5) inches. The
eirslane : .
g u'r:qt‘:ndmuurm (X;) inches lees mitolgm

c.}ncbhc'mctc.‘ecldngt.‘mgunhtped due
sugrosted By Jatariel Command parsamel vas 2coospllshed ag :c.?_f.'ms

(2) Defore swotling, beth adrplancs w side
are {loxn side
for several mimtes in order to obtain K.i..L, and“l’l.n:.told
Pressure readings at which botl: airplanes had the sane

speed. Then Airplane No. gvoothed i adrplanecs
were £lm; wide by s1d0 Sntte o e

&t Crestview, Mlorida, and

Field. Both airrlanes
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ment dg it is Delieyed thatl mechand acqud omen
" emooth surface with a very subsianti roductio:
required for gmeotitings % '
7. DRIOSIES:
" Inclesure ¥o. 1 - Test irogran. L9
JInclogure Noss 24 And B - fhoblogmephs. -

‘< '/.. ;r)\]

N :,.1‘;\» o |
e

I e

3 ,:}’ % Sy

¥

.
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Prepered

by1
““PADL L. BEXIER,
Captain, Alr Gorps,
Project Cffiee,

Congurred in:
T llm
Captain, Air Corps, 5
Group Test Or_ue-r., (5

Appreved by:

‘H. W, BANL/LL,
¥ajor, air Corps,
Crief, Kiscellaneous Seotion.
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. l.‘f"t;ru 193, -

Progian for Test of Comparative Sped Ravilts of Varded i
Canouflaged Pichtor urem (a.‘l. Ho. 3-&3*8) .

Oon-m.ngotrieor, Arq Mr Mu ?ravh( &'mod Group,
Bglin. Pield, Plorida.

£

Is GEGERAL:

&. In the final report on S. T. No. 3-42-95, increased speeds
of eight (2) to twenty-one (21) miles per hour wers reported by amcotlding
the present camouflage. Further tests at wright Fleld show increase from
two (2) to five (5) miles per hour. Tests at North American iviation
Corpepstion, inglewcod, California, show an inerease of nins () miles
per hour st four hundred (400) nilu per hour Additional spesd runs have
been roguum at this stat.ion.

b. This is a FIKST PRxwd" m«n-l uu;n \gn

8+ Thies test mas requested thocr.-g J.r,;
General, Army Alr Forces Materiel Cen n d. llmou. Lido, t
g- c«:nndins General, Army Alr 'onn H'ovlu &'ound M Beliu neu,
orida. t .
do Captain Paul L. Hextas ta M&hd % the lnalham
Section Projoc'. Officer for this M.

e. Lt curln C, wildeggdr. 1. deaignated as the Aqm
Forces Prwt’c Ground Oroup Test otl'ucr for this’ tut.‘( &

2, mﬂ’ .Y o SR

To dd-ornino direct. comperison betmesn two (2 d
: thom-udtl. m:-!num on , méa’.- a:
aterial iacn in . 1‘* P

? e \

‘. (2) v P 3
Mon at sea Lwol. al t
. " h.’
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Rosa lsland, an¢ the g,round spescs will be recorded.

D. One (1) of these airplanes will be ssocothed in accordaace :
with the procedure for smoothing at this station, and then the speadsif  «
both airplanes will be recnecked on the speec coursse at Santa Ross Island - 4
with the same pilots.

S+ Additional misslons as deemad necessary by personnel from .
Wright Fleld, Dayton, Ohic, and the Miscellsneous Section Project Officer .
will be scheduled, FIE

ke REGURLGe

The Miecellaneous Sect{sm Project Officer for this test will
sonitor each sission and retain the records of speed runs on this test,

5. REPORTS:

8+ A duily prograss report will be maintained by the Project
Officer in the office of the Miscelianeous Section, Procf Departrent.

E. A final report will be prepared by the Project Officer; after
& conference with all participating personnel, and submitted to the Chiel
of the Proof Departzent, through the Chiefs.of the Testing Branch and. -
Miscellanecus Section, immediately upom complétion of the test. .

By command of Briw General GARDNR:

£

--'""
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"“cqmu Atr Corps,
- Project Ofrxc"m

1» Lt., Alr Co
Group 'rm Otﬂ::'

m
Major, Alr Corps
Chief, l(hcolhneom Section,

Approved hy:
Lt. Colom;, Adr Carru.
Chief, oltmg Branch.
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SUBJECT mmmmem
' Serial No. 3-43-30 dated 26 My 1913

lst Ind. (3)PLine | »"

m.,mmmmmwmcm,mmn,wﬁ
m’ ,‘a' &2

cc—ﬂn Oeneral, Adr Forces, Pequirements Di
”c'vrﬂn, Assistant umf‘?ur Stare (e R), Attention:

Liaison Brémeh, Seshington, D. C. .

. &-mmucmmum\m«m-m

m‘mvwam It is believed that
mwn:ww:wum-n o

wmmmuuc.mnagowbrummu. J

a; The present clive dred camouflage was developed on fighter..
mhwm-.-wmmaummnmmw
over an earth background. - It is used as a side colovetion ss
Mmudaptdwmothoaidomo:ughwurplmm
mall apd unimportant. With the increase in the sise of
of vmmmmuuwm-m
. ualdarkmudnbuho“m

is Sy
Wauwm mw.muvm ¥ o
of S s *

THIS PAGE IS DECLASSIFIED IAW EO 13526



THIS PAGE IS DECLASSIFIED IAW EO 13526

THIS PACE _IQ TINACT ACCTETEN

-

Test of Daytime Cawouflapge,

lst Ind,

.

HQ. Hatsriel Command, Wright Field, Daytom, Ohio., 5 August 15.3.

To: Commanding Ceneral, Army Air Forces, iashingten 25; Us C. Attn:
Asst, C/AS, M. B. & D., Eateriel Division,

1, Action requested in Far, 2 of btasic commmication has bean
taken Yy modi fication of ap;licable specifications and testins proczdure,

2. Olive Drab side painting is lelieved to be wore effective
camouflage than gray side painting for airplanes when viewed from angle
above the level of the plane,

e In the opinion of this office, howsver, gray side painting
is effective in reducing recognition distance for low flying aircraft
obgerved from the ground or water-, Inclosed is a cony of Engineering
Division, M. R, ENG-56-3-4531 dated 23 June 1943, subjlect, Cazouflag-
ing of Anti-submarine Aircraft, relating to t!is problem,

e It is believed that in order to achieve optimum camouflarin
sffect, the distribution of areas of color on alrcraft must be varie
in secordance with the anticipated principal ‘ackground, (e.7. sky, lard
or mater) against which the airplane will te viewed during tactical
operations, and against which maxirmme camcufllaging is required,

Se It i frther considered unliiely that any single camouflage
scheme or coloration will be effective for all types of missions or
tactical situations since it is ‘mown tha*t Lthe mzost effective coloration
in one set of circumstarce s juite likely to te the least offective
under some other conditions,

For the Commanding Ceneral,

1 Inel,
Meso, Neport,
ENC=56=li=}5 31,

= A LU3= gn\-f
Raie.- =
Fé " (A 1i-30)

Py SN &
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-y
JOINT AIRCRAFT COMMITTEE

WORKING SuB-COMMITTEE ON STANDARDIZATION
WASHINGTON. D. C
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NAVY DEPARTMENT

BUREAU OF AERONAUTICS ’
WASHINGTON

The Chief of the uresu of i.sronsuties.

srAlRy coniitiee of tho aeronsuticonl roard,
RV uililin,, » BALRg Son, ;
) 4

.o Y . "
Sei QLC. t.n
*

« of caleneive teats of cstouflspe
£t uew caaoull: e acoone for wmtie-
¥ evaloped. Jhis sohene will

e of Tvo A~ colore, llght jwl groy and dark
njy Am oxewnlified Ly enalosures (') =n* (H).
. e 1
in visw e Sha
Ly the

2

0% thrt theere oulera will be
urc- < of ssronsuiice, it 48 rocuested thst
reraft Coittee

colore e ov

adard oolor

‘nelude thea 1n the <=, steondsprds,

proved the -2¢ will lLe r» u-ated to
coris %o re isrued as » Fuwrlonent

f etenderd eolor cards thioh 1t 17 unfderslood
orint-4.
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Commanding General, =i
Eateriel c_ud

Wright Fleld, Mo.
uma;a hginm mvmm.

'v
"a '.'.
> e

-

1. - Attention is uvn-l t5 w

Asrosantics’' revort on "Servige Tests of
Developsd by NSRL.® "~ .s‘ e

2, Itudodrdthntsqmmvcfthu
for sxparimantal test. For es
that one gallom of the piste ia
cover the top surfeces of wn
facturer is i produetion oo

_' -'u.:d_f:;’u w
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1% ._1 . -«"i ‘\ . 3 r..\
ms REUTSLETYPE AFDMA-2C
{ FLAGR FROM COMDAT ATRPLANES, AN

s

i, ' INCAEASE IN SPEED WITH
2. DECIBASE TN (EIGHF W3TH G
70 10 80 PowNDS, £

CORROSION DUE 0 THARBRUATS. PAL

(AFR 11-30)
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cglﬁ‘i A SRI{L cou'*m ND.

jf&i tuIMﬁmc :wx‘ 10N

r‘ﬁ‘ TIMN TUE :DRY, 5. ocngzx unaﬂg,.a
épeED v cmomm orry ' Ao SE "

'yxu umu}u .,
bn: ALSG °sau;s'r:g A$ 10 ﬁn: rm:nr ok

.,m ﬁ;n?vim. cwo@c&‘ w« ﬂus ot

E-ID ACRS HM&
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Mvistem, Tright Plald,

Pl and P-"0 Type Atrerafy.

o ™e follswing 15 & paraghrase of ceafissetial Salevype dated
§ Solober (i, ressived by Wais Xffice frem Chiaf, Predestiics Braseh,
Office, Ao o5, E.LAD., and (s quoted Yers fup yeur infosmsiien and
Terther seilea

& It is ladiested 1o B¢ . a ¥
sub oot "Test of Bt Camoullagy”,
1N Lerelnre aet o
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o i G,
8t. Paml, Uimmesctas k2
Att: Capt. L. B, (uartenmn, '
. 1. ' The insloced hlwe prist and celor strip indiesting the e
of Aarial Blue and Shadow Elne enamel for p ;

" Faodtfication of
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‘
MDAC-358-WP.1-50.42-100M sets of 2 ™~ )

TELETYPE ™M ESSAGE
(TWX)

Disteict Supsrvisor
Weftern Procurement District
o % MAF Jateriel Command
' ’\“. ; Beverly Boulsvard
Ansdnsh. Califoamia

. "r‘...

%‘g, . .’;lnwxncs-r-sﬂ DATED 29 OCTOEER 1943 SURJECT CAMOUFLAGE
M monasmsmmmumu;smmmmspunnn
mdmnmmmcmmuammmmum =
\‘ munmrzcmnmmmmmnusmmmm""‘:‘
r mgm,.nmwmmmmuvwsusmmum el

%Tmmqvmmmwornmmmm nnlc_ B

L i
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SOSSNEL LT TP RN L 1
MDAG-$53-WF:1-10-45- 100 M sats of 2 * 1 ﬁ,/ /1 P & &'J"‘

TEL_E'T‘YPE ME:SSA@E -
},l/’ Frin ..Mv‘k (wa’ zﬂ.\aO-lJ.B

: 2 B DAT! }!o g;;
DISTRICT SUPERYISOR F 2 "‘*,_; 1; :

WESTIRN PROCUR EMENT n:smcr.
AAF xA*'..m. COMAND .
3636 BEVEELY BOULEVARD
105 ANGELES, CARIFORNEA

ering Sect

§15 %7
£ 'u’

-

PES-21L o « o o mamgwm:p nm 191.5.
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HEADQUARTERS' ARMY AIR FORCES

ACAS/OCEF Requirements Division
Washington

-

M1 itary Requiremunt Pol. »r No li
o Da2 of Issus__ -7 ‘Novembe: 13/3

H-(1-£3
CTATEUENT OF POL[CY: :
1. Numerous recommendations for the elimination of csmouflage Irom AAF
aircraft have been reczived from Theater Commenders.

SUBJEOT: Camouflage

<. In consideration of the many fectors involved, together with the above
recommendations, the following policy is enmunciated:

U_) ..% “%n is no requirement. for camoulsging eny AAP air-raft

mo% nights Tighters, liaison aireraft, helisopteras, and gliders, .
“"Night fighters shall be painted wiilh non-reflectins type camou-
xlago peint.
(3. Liaison aircraft, helicopters, and glider - shall te trinted
with *standard' camouflage.®

* Therefore, camouflage psint will be eliminated fron

8. All production AAF aircraft subsequently rroduced excert night
fighters, liaison aireraft, helicopters and gliders, this to be a-complished
rithout any loss in production,

bs Existing AAF aircreft, il desiroc by the Theeter Commender concarned,
or the Commending General under whoee jurisdiction such aircreit operete,
may heve camouflage removed in accordance with instructions issued to the
‘ommending Ceneral, Air Service Command.

(1) Transport Aircreft--It is desired that .emouflage raint be
removed from exicting eircraft as soon s local facilities and materiel
are available ani there is no interruption to operations.

(2) Other type AAF siircraft--Removal of camoufiazge shorld be
accomplished during routine ov-rhsul or repaires upor zpproval by the Depot
Commender.

2 4. Nevy type aircraft will be accepted with Nevy camouflage.

5. Puture production aircraft, axcept limison aircreft, helicopters, and
gliders, which require painting to protect hacic material, such as fatric ér -ocd
ghall be peinted with sluminized paint.

5 5. The above policy supersedes all previous policies and directive
conflict therewith.

7. Tt is requested that Asst C/AS, D take action to sorrec
Technicel Orders and other instructions conflicting with this po

RITY: 5 ; -
Verbal instructions from Chief, Requirements Division.

DISTRIBUTION: -

AFRIQ Aman Iy,

APRCE AFREC e o

AFRAD AFDES

AFROM Joint Alréraft c-u‘w 1]- 30)
_AFRET cm.r, 'l’p_-w m -G8

ATREE-Photo vy e : A
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/7 - L e / |
- s gt w T é‘tz-% 2 "\f /

e Dy b, ~d v //z, y -
, sad 2ol Pl e =15
S o Pages
ge 1

ARMY AIR FORCES
MMAND, WRIGHT FIELD

8 JANUARY 1944

v Requirements Policy No. 13
f Issue _ 6 Japuary 1944

Camouflage.

\Ifhi

volved, fogether with the

rovernt

STATEMENT (F POLICY:

1 There is no reauirement for camouflaging any AAF air-

& ‘ 14 - 3 v i ~oTy ”
eraft .excert night fighters, liaison aircraft, helicopters and

~143ars
gliqders,

ighters sha 1 be p

json aircraft, helicopters and gliders shall be

standard' camouflage,

raint will be eliminated froms

a All production A4AF aircraft subsequently produced except
1t fighters, liaisen aireraft, helicopters and gliders, 4his to be
plished without any loss in production.
b Existing AAF aircraft, if desired by the Theater Cemmander
€ or the Col g General under who jurisdictior ch aircraft
rned, © he Cor ¥ reral v Jurlsc A :
I te, may have ca lage removed in accordance with instructions issued
to the Commanding General, Air Service Command,
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-l5
Pages
age 2
jesired that camouflage paint
' n as local facili-
e is no interrup-

tion to operations,

Other tvre AAP aircrafte-Romoval O

be accomplished during
approval by the Depot Comme

aircraft will be accepted with lavy o

Verbal instructions frox Thief , RBsquirements Division, and xo=,
4 s 18 T sioting
Comment No, 2, dated 27 December 13-3, to Asst C/AS, ) from Asst :

OCR, sudj; Test of Glossy Paint for Mght Camouf lage.
- - o L e ™ viai
The above policy, as promulgatec Dy the R_Pr;.l-.&r?.&s Div
Assistant Chief of Air Staf i , Cammitments and Require
is published herewith for the inforz »n of Materjel Command ac
P 8 2 S~ - T
and for necessary action when appropriate. See basic r. U, Femoran

]-C, dated 22 November 1943.

By Command of Major General ZRANSHAW:

FOR TRRCAL USE oMLY

R BaD
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WAR DEPARTMENT
HEADQUARTERS OF THE ARMY AIR FORCES
WASHINGTON, D. C.

Camouflagse

Oommanding General, Materiel Command
Wright Field, Dayton, Ohie

Attantion: Ohief of Staff

1. There is attashed hereto, for your iaforsatiscn apd re-
quired action, a copy of Military hqur-at Poliay No. 18, iswued
umder date of 19 Nevember 1943, Sudjecs: Camcuflage. :

2, Ia eamnection with this mov ssfablished poliay, you

are nnu&»ddtdn&tﬂlumumomup
Military Requirement Folicy No. 15, dated 19 November 1943, with

on of Chisa and the U.S.5.B. Alreraft allocated $o OBina
+5.5.R. will be delivered vith standard U, 8. Army camow-
method and poiat of applisation of vamsuflage en Ghize
. airorafs will be the m.-uuung-:ﬁlﬁtm
: ' % ;
1t 1s'movw therefore dirested that Nilitary Requirsmeat ,"
- uader date of 19 Novesber 1943, be ismediately - .
affect ia accordance with thtc-umw.l« 'y

" 37 Soulldda of Genmeral ARNOLD:

-~ ¥

. 8¢

KYLEUMT ~FuLE %&
u L . V.
Brig. m U.5.4.,
Ghief, Materiel Division,

0ffice, Asst C/AS, M. M. & D.

1 Taal.;
oy ltnun noqur.nt
’OIW ‘. 18. 3

FOR G
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o . ,
Naes: moullage for Hgn hubers.

//
F 3§ -

lat lad.

o Scamending Oenemsl, @Il Alr Peres Service Command, b3,
fow Tons, . T.

1. T sigh slees Waex camcuflage o whist farence » wle
aalc comewdestion mmy 'e sosonplished Lo Ue ol ouw ng WMTST)

e Temewe pairi frvn exterier (gxin) setal surfsess, -ing|
wmcver, ‘pesifisstien Bo. IADS, or equivalents.

Mser setal Yereuhly W izgure Cresdon [(~w gt or
sthe~ Dorelon wattar in ageordanes Witk speeificatios . 9320007,

:. ey oo@ hidisg eset glees blask, sir-dryizg enassl, " 50,
ceeif st omg M-} or ABLT-E-R, Trye 1. Alew W &7 overvign,§
o
4. %d—lh‘n‘-.l‘sumun'.&yn-‘h-e rgugh
seeryl Ligwre of chesse clsil o inesre frewdon (rom *"Seadinass” and
t

spraged [lm should e protected susd as poesiile Wil "lemk-fres” 3
wvant attectmeat of dust particles w.ish weuld tesd t- lmpei- Uw P
woctivess s Wgh leer of the film, &

2. 1% 12 alse ;vesitle %o wm Mack «tross! e 1 oy

waforming %o S walfcatiom AR-TT provided that & grefe having SIS
anu‘b-:tc:m;}udom;opr—aﬁ. If lasquer is .
..d,.ttmugguxnuo-n"ﬂnﬂ—hrn-r. igjrece g _

un-—w.;uw;nuqu.‘m“m_'-“
wed, m-“d\hww&hﬂld—_ S—
is des.red. T

3 Dadsh over exiating Il
ol result Lo low floss el ingulfisiest ssootimmes . e
mu‘.xmn“&u‘h-*uﬂ.“.—_

Lr e
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ERAD 0AT TERS
VITY AIR FORCE SEV! % DA
AR 63

» L@ for Wight Tombers.

é Jemmrml, Alr service Command, "atterson Pleld,
eid, Thic
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PROOF DEPARTMENT
ARMY AIR FORCES PROVING GROUND COMMAN
EGLIN FIELD, FLORIDA (34

TEST OF GLOSSY PAIST FOR NIGRT CAMOUPLAGE
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Colonel, Air Corps,
Actg. Chlef, Proof Department.
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igadier General, U.S, Army,
Cosmending,
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1., OBJECT:

To determine whether a evecial black paint of high snecular
and extremely low diffuce raflectancs if a Pettsr camouflaze cgainst
searchlights than the etendard matte black,

2. INTRODUCTICK:

This test wae authorigzed dy the Chief 0° the Proof Tepartment,
in accordance with a reaueet in a letter from XDRC, OSRD, Washington, D.C.,
dated August 12, 16L3, to the Commanding General, ALF Proving Ground

Compand, Eglin Field, Fiorida,

a. De-erinticn. The Nationel Defapee “escarch Committae,
Section 16.3 (carouflace), has subsitted to thie station = snecial nigh
gloes black pain! with very low diffuse reflectance for nigkt carouflage
apainet eearchlighte., It e believed theat high svecular and low diffuze
reflection characteristice of this paimt will ma¥: an alrplane invicidle
in searchlighte except from the epecular angle, and therefore, invielble
a large percentage of the time the airpleane ie¢ in the erearchlight beanm

1, COMIUSIONE.--1t ie concluded that

a. The subject black vaint cemouflape s extremely effective
aga.nst searchlights and will make an airplane invigible to obeervation
fror a esarchlight Yat ery seventy-five percent (75 f the time ‘or
more that tre airplane is in the eearchlight beam,

®. Ontically controlled searchlightc have great difficult
obtaining a fix on the camouflage.

¢. The effactive range of redar controlled searchlighte is
reduced by at least fifty percent (50%).

d. The efficisncy of the camouflage can be maintaired in the
field by oroper waxing.

e. The gubject camouflage is& no more vieitle than etandard
cavouflage in moonlight, excent from certain -ointe of oheservatica.

L, RECOMMESDATIONS.--It is recommended that

a. The present night camouflage reouirements br changed and
a snecial black paint of high specular and lov diffuse reflectance be
standardized for the cemenflage of the undersurfacer and ride surfacee
of all airrlaner which onerate at night.

%. The camouflare be maintained in the field by nroper waxine.

Serial Ko,: 3-h3-114
Fo. of Pages:__ b

~ (AFR 11-30) ey Sl
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c¢. The side and dottom ineigniz be removed from airplanes
camouflaged in this manner and othear means of identification be used.

2ECORD OF TEST:

This test was conducted in accordance with the test nrogras,
S.T. No. 3-43-114, eudject: "Prosram for Teet of Gloesy Paint for
Hight Camouflage,” dated 2 Zepterher 1043, comny of which ie apnended
as lnclosure 1,

6. DISCUSSION:

a. The rtandard camouflage for reducing the visibility of
airplanes at night ie a matte surface black vaint, In S.7. No. 2-k2-m,
subject: "Test of Night Camouflage,®” dated 5 June 1643, it was revorted
that ench a ma‘*te black paint vith = diffuse reflectance of apnroximately
two and one-half nercent (2-1/2%) =t111 reflected such s vast quantitv of
1ight when illumipated by searchlights that the airplanes apneared silver
wvhite againct tke dlack eky. The ratte standard night camouglage reflects
&nd ecatters incident light uniformly in zll directione: and therefore,
if wieidle, can de seen from any voint within the visusl range. . The sub-
Ject comouflage ir a high gloes dlack paint with high specular (#irror)
reflection and very low diffuse (scattered) reflection., A surface of this
type will reflect a concentratsd beam at the mirror angle with a minisum
of light rcattering in any er direction. Standard night camouflage
attempts to schieve invieibility by reducing all light reflection to a
sintmum, In practice it 1s not successful, eince the reflection is not
reduced encugh end camcuflared sirplanes are stil]l visible im searchlights,
The sub ject camouflsre, in effect, attempts to concentrate all reflected
light 2t one voint from which it 4s vieidle, in order that from all other
rointe it canuol de reen.

b. Different narts of an airplane will have different reflectance
values, botr diffuse and specular, tecause of the ghadows cast by contours,
the different angles at which the incident light strikee the airplane, and
tre differences in illuminaticn on varte of the airplare. When seen Trom
a distance all the compoment parts of an airplane no longer ar~ individually
reeclved and it ie the average reflectance that cetermines ite vieidility.

¢. All undersurfaces end side creas of = type A-20 airplane were
vainted with the subject dlack cemouflage, the paint being arvlied directly
over the gtandard olive drad and gray daytime camouflage. Due to the porosity
of the original camocuflage, the finich wae saxtremely rough and did not have
8 high lustre, The paint wae allowed to cset for ten (10) daye and then
vater manded with Fo. NOO abreeive paper tc a smooth surface. The paint wes
re-applied and a satisfactory bigh gloes fizish war produced., A photograph

c
0 e 7 Serial No.: 1-%2-11“
’ S 3 ) No, of Fagee: !

Y 2 ¢ Fage ¥o. R

BRI
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of the fimished paint job is sppended a8 Inclosure 2A. 4 photogrank
of standsrd night camouflage is appended as Isclosure B

4. Mirelons were TUD over Port Eariencas, Florida, where
searchlight datteries were & The. procedur® was to have three

(3) type A-20 airplanes psinted with standard daytime Jage, standard
night camouflage, and tre subject camonflage f1¥ in fo

gearchlight batteries at an altitude of ten thoussnd {10,

Four (&) passes were pade by the airplanes 4n formation and th

saseas wers made by each airplane indi¥idually. Five (5) searchlighbte
were used at Fort B .- Additiossl miseicns were accompliehed at

+ Barrancae
Telis Field with $wo (2) eearchlights.

© &, -On most occasions the luvie
capouflage with searcrlighte full o8 the airpl
daytize campuflsg~ i vigidle as 2 ¢
traverse scross the gearchlighte. ™ apnl) black camcuflaege is
glmost always as visitle, but does pot shine af »rightly. The subdject black
camouflage ie {nvieible most While it sometimes £1ashes, and
jg visidle {f the proper esarchlight ane-chserver apgalar relationship
occurs, the greatest proportion of th t bte seenm. During the
¢iret missions of this tast, the ground gersonpel pot certain that the
subgect airplane wae in hlight besm until reassured bY the pilot
on completion of the mission. sore closely the sudject airplane approaches
e vertical pesition vith respect to the observers, the more tizes the subject
camouflage is visidle. However, even when the airplane directly
over the point of obeervation, it {e visible for only mroq-telx wwenty-
five nercent (25§) of tbe total distance of the se, ¥ the other
airplanes sre easily s-en at all tipes. On passes when tbe gubject
wss more tran sbout fifteen degrees (15°) from & vertical line at the poins
of obseryation, it remained completely invieible. - short
jntermittent flashing was observed, but i1t is velieved this
the pass approaches the vertical and not =t all if an angle of ,
¢1fteen degrees (5%) 1s saintained. : ’

¢. One (1) of the searchlighte in the Pattery was controlled b¥
radar. This searchlight would both day ént standard camouflage

at a range of twelve thousand aleo pick up the
ng penouol ecould not

snd (6,000) yards.
gt (8 ok the insignis,
vhich had not beer covered, tb . ie 18 Do~
}ieved to mean thal the effective Tangs of a Tadar trolled searchlight
{s reduced about fifty sercent (508); since. 21z is checked, the
gearchlight may not be oo ite target. s g . : >

X e No.:_3=N3-114
: 3 : . of =3
OP 5 EOR Oi PA i S /..‘-Y ¥o ._'?ot:ge.i :

X (AFR-11-30)
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g. Ir the fipal migeion, oxn incividual nasces, the airplanes
extinguished treir wirg lights and tail lighte when they came v!thin
range of the searchlighte, Thue, there wes no vieunal aid for thre optically
controlled searchlight., Neverthelese, the etandard carcuflsge was earily
picked up. The subject cemouflege, on the other hand, could not be located,
even though tre beam of the radar ccrntrolled gearchlight was on it. During
the pase, the operator of the optically contrclled searchlight never found
the airclape. In the opiniom of the personnel coerating tke cptically
cuntrolleé rearchlighte, whatever flashing does cccur is not of sufficient
dureticn for them tc ottsin a fix. They were not able to do =0 auring tke
fipal miseion, ~nd had great difficulty fixing on the other miseions, evea
when the wing lighte wera on.

h. In routine night flighte in starlight therc 1s no diradvantage
to the subject high gloss camouflage, because the level of illuminaticn is
#0 low any cemouflage is extremely difficult to see,

1. In meonlight if the moon-airplzne-chserver snrle is right
for specular r=flection, the sudject camouflage becauee of its sheen, is
more visidble than standard camouflage. While thie is recognized zs a
disadvantage of tre subject camcuflage, the tert persomnel balieve that thre
edvantege of invieibilitr under rearchlighte outveishs the occaeionally
greater visitility in mooriight. Ip all other vositione in moonlight there
is no significant difference between the etandard and subject camcouflage,

3. The successful arplicatiorn of the eubject camouflage ie
eimilar to the ~rocedure used in sutcmotive r-firnishing. The luetre ie
dependsnt on the smocthoess of the surface on whica the camcuflage ie
anrplied, If the aoplication ie made over rerviouslv applied capouflage,
the surface must be sanded smootk with No. 320 atrasive never. A satis-
factory lustre cannot te produced over old camoflage witrout thie sandirg
oversticn, It ie sleoc poseitle tc etrip tre old vaint and aprly the subject
camouflage over a ccat of atendsrd zinc chromatic primer. The subject casmou-
flage developed by EDKC iz a high gloee, bdlack, eynthetic, air-drying enamel
with a diffuse reflectance of 0.1%, tr- enmecular comnonent of reflectance
excluded. It was reported by NDREC that products meeting the necessary
cptical requiremente are available fros the following commercial sources:

Wibleck Ault & Wilborg Divisica of Cincinnati, Ohio.
inteprcherical Corporetion.
Attn: ¥r, Hear: Sond.

Mello Bleck Mgllinckrodt Chemical @corke, 3300 North Second St.,
Attn: Mr, Edward Mallinckrodt. St. Louis, Misecuri.

kroco Black Robm 2 Faes Company, Inc., 222 ¥. Waehington Sq.,
Attn: X¥r. Otto Hass, Priladelphia, Pa.

Serial No.: 3-k3-114

FCR : = C'.l"v&o. o; Pages ﬁ
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The KDEC hae exrhesized that most gloeey blacks reve 2 righer diffuse
reflectance than 0/1;, and that setiefsctory rerformence i= not necessarily
suaranteed by the fect that tre surfece is ploesy.

k. Satisfactory maintepance of the origival high lustre of
the subject cemouflese is accompliehed b¥ wexing, similer to "Simonizing"
-

an automotile. It 18 renorted by KDEC trat the following meteriale, which
are commercially availabtle, avre eatirfactory for tkhie rrunoee,

Tuco No. 7 DePont Ccmrarny, «i1ringtop, Delaware.

Johneon & Compenr, Zacine, hWisconsin,

sniz Commany.

tre airnlare

th= ool . of the t : or tiefactorv tempoTary

1.
~amouflage for
is no temporary samouflage having the reagu!l red ortic naracteristice and
its possible develcpment i€ dcudtful., From the ndne aorlication,
whether the camouflape ie temuvorary oOr permanent, G uire the esme
cumber of man hours tc clean the airplane, s=and th aurfecers, mask the
nlexiglae, =and arnly the peint. Temoorary capouflage bae the diesdvantage
that, if it is e2sy to remcve, it does not etav in rlace ir inclement weather;
and if 1t doee rtay ID nlace, it ie nc longer easy tc remove

+

his purpcee cenpot o= develored :4 tre preeent time there

Inclosure 1 - Tert
Incloeure 2A and B

Serial lo.: 3-43-114
vo, of Pagee: _ 0O
tage Ro,:____ LW
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TUHIC DACE TC IMIAT ACCTDTON

PROOF DEPARTMENT
ARMY AIR FORCES PROVING GROUND COMMAND
EGLIN FIELD, FLORIDA

PRINCIFL®S FOR CAMCUFLACGE CF AIRCRAST IF FLIGHT

/7,4"»\ VA S e,
X'/"":. 0. 7::?*743:’ ﬁ,? bo

v ~
Zrlarel | Adr Cowrps,
hety, Chief, Iroof Departwent,

iy £ F Mgy,
;.;;-xv'.:://f_/;_ 7 /2 ’é’:’ (

GRUTISCY GARTDER,
Brigmdier & r-rel, U.S, Arcy,
Coz-ardire,
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ia in pursnance of suthority contained in extract
eadquarters Army Alr Forces, dated B ipril 10U, subject:

itiee of Army Air Yorces Proving Ground Toemand,®

onsiderable mumber of service tests have
us aspects of the camouflage of alrcraft
schemes, methods of painting, and finishing,
As a result of the experience jained during these
svestigations incident thereto, certalin Aefirite
licable tc the protlem of camcuflage of aircraft
rystall ized,

Dereto attached as

mmended that:

The statement of geperal principles of camouflage of aircraft
: forth in Exhibit A attached, be incorporated in an Air
s Training Mamua), Technical Crder or other appropriate putlication
isserinated %o all officers of the Army Air Yorces, both in the
States and in the wvaricus theatres of opemation.
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Pmiect Cfficer,

2
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Chief. Mizrellareons Sectinn,

DISTRIBUTION:
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THE CAMOUFLAGE OF AIRCRAFT IN FLIGHT

Suppose two (2) bombers are flying in formation on a clear day and,
becanse of camouflage, one (1) bomber.is less visible than theyather,
Suppose enemy fighters are crulsing in the sky looking for the boabers
and suddenly in the distance they sight them, Which bomber would be
attacked?

In all probability the answer is: both bombers. Al though the
particular camouflage may have mads one (1) bomber more difficult to
see, this would not prevent it being attacked. The point is that when
the enemy can see an airplane in the sky, the degree of visibility froe
that moment on is usually academic, Obviously camouflage is protection
to an airplane in flight only when the airplane cannot be seern, After
it has been seen, the camouflage i{s of little value,

This doces rot mean that successful camouflagze must enadble an air-
plare to buzs a target and at the same time remain invisitle, although
this would be highly deairable, Success in the camouflsge of aircraft
{n flight is achieved wher, at the distance at which an airplane would
normally be visidble, it still cannot be seen. Suct "invisibility® or
lessenel distance of perception can be accomplished by the ap
of paints with specific 1ight reflecting properties, ‘

In aircraft camoufla=, as in all camouflage, it is highly desirable

(1) to eliminate gueeswork az to the methods by which it 1s hoped visi-
bility will be reduced and (2) to confine all recommeniatione to those
which have sound practical reasons for their adoptinon. Vie!bility ir

the air is the result of so many variadble factors timt no conclnusions
should ever be accepted unlaese the suggested camouflagc has been com-
pared to standard camouflage unier the conditions for which its usy is
recommended,

The invisibility of airplanes at the threahold
gvernad by the ecience of elne‘.:/. The various ways ir
of perception san be altered isg best {llustrated ©
visual task sich as the recognition of the latter
n A white v re

rinted in black ink
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Let us sssume that the letter ig evenly illuminated and there is
opportunity for leisurely observation on the part of the obeerver, With
suitable cont:~ls there are at least four ways in which the letter can
be made invisible:

(1) The letter "A" may be reduced in size.

(2) The printing ink may be bleached to a white like the
pape on which it is printed (or the background may
be repdered ip black).

(1) The i{llumiration may be reduced until the difference
in brightness between thre paper and the "A" can no
longer be seen,

(4) Instead of permitting leisurely observation, the time
of observation may be redunced.

In these four cases as the changes suggested are made, the observer looks
at the same letter "A" on the same background and at the end he no longer
sees it, In sach case, however, the reason for final invieibility is en-
tirely different. The four fundamental factors involved are (1) size,
(2) contrast with background, (3) brightmsslevel, and (1Y) duration of
observation, Threse are the four of the fundamental variatles ir seeing
any visual object,
-~

Color as a variable of the visual threshold is not included here
for reasons that will be apparent in the discussion of cclor, When any
object is visidle, it ie by reason of the fact that the conditions for
each or all of these variables are above certain limitine or threshold
values,

(1) The Size of the Object

We all know that, as we move away from an object, it apparently
beccmss smaller in sirze or that our brain interprets the image on the
retina in terms of distance, The interpretation of the size of an
oblect varies in inverse proportion to the distance from which it is
viewed and as the distance increases, a point is reached beyond which
the object canmot be seen, A mmbder of different investigators have
determined that the smallest detail that can be distinguished subtends
a visual angle of about one minute, This was determined by obeervers
looking at a test object such as two black rectangles slightly separated
on a white background and finding at what digtance they were no longer
resolved, While the magnitude of this minimm angle varies with the
conditions of otservation and the shape cf the target, for the purposes
of illustration here, it will be assumed to be one mimute, It is con-
venient to express the relationship between the size of an object and the
distance from which it is viewed as *re visual angle,. Figure 2,
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he angle subtended by tre oltlect at the eye,

Filgure * shows trat as the distance from an object is inmecreased,
the v'sual angle becomes smaller,
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With the assumption here that the visual threshold due to size
depends upon the object subtending an angle at th