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SECTION I

FHUROSE

At the request of the Panel on Photography and Optics of the Research and
Developnent Board, a project was initiated to evaluate the relative values and
uses of black-and-white, color, infrared, and camouflage detection films for
strategic reconnaissance. Since black-and-x.,hite is the only film that has been
in general use by operational units, it was necessary to solicit the opinions of
photographic interpreters of the Army, Navy, ana the Air Force in order to '
determine the potentialities of color, infrared, and camouflage detection films.
While the actual use of the materials will probably be a compromise between the
operational problems involved and the information required by interpreters, it
was the intent of this project to eetrtblish a preferred pattern for using the
available materials to obtain the meximum amount of intelligence information.

SECTION II

FACTUJAL DATA

DESCRIITION OF FILMS MOR AERIAL H1OTOGRAMHY

At the present, the Air Force has available four distinct types of aerial
films for tactical and strategic reconnaissance, mapping, charting, and for all
photogrephic coverage needed by the military in wcr or peace. There are many
variations in the speed, contrast, and sensitivities of films, out this report
will concern itself with only the four distinct types mentioned below. Each of
the films has been designed to accomplish a specific job, and theoretically
these four types of films should render any information desired by the photo
interpreter, if used properly. The four materials are bldck-snd-white, infra-
red, color, and c=voti~lage detection film. A short description of each is given
here to acquaint the reader with these materials.

(1) Black-and-white Film: This film is considered an all-purpose film for
reconnaissance and mapT-ing %--.ork. The advantages of this film are speed, small
grain size, wide latitude, ease of processing, long shelf life, ease of manu-
fvcturing, and 'o" of reproducing the original record. The principe2 disadvan-
tage of txis matcri.1. for interpretation work is that objects of similar
brihtnecs are recorded as similar grpy densities regardless of color. Standard
black-and-white films available: Class I, and Class N. Normal processing time
is 25 minutes (not including drying time). ProcessinG temperature required is
"-OF and iFý fairly critical for one solution. The equipment required is the
B-p develojirng assembly.

,,'kDC • 2g-2CdO
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(2) Infrared Film: This material is designed primarily for recording in
t•. invisiole part of the spectrum at -50 mu and above wheni used '.'ith an 89A
filter. This characteristic enables t:.is material to penetrate haze and to
outain a relatively clear record when other materials fail. The contrast is
relatively hi&, and tonal gradations in the intenr.iediate densities render a
comparati-vely poor record for interprebation. In thieory, infrared film has
excellent possibilities os c camouflage detector, out to date, no conclusive
evidence is available. It has relatively short shelf life due to the rapid
deterioration of the infrared sensitizers. The processing requirements are the
same as olack-and-white film. The standard infrared film available is Class K,
with a speed index of 50.

(3) Color Film: The present stand&-rd color film is a dye-coupled, reversal
type film that renders a positive transparency in -ull color. This material
gives the interpreter not only the form, size, rnna texture of a target, but also
the color, which is an important source of information. The disadvantages of
aerial color film are low resolving power, relatively slow emulsion speed,
relativel, long processing time, critical processing temperatures, axid narrow
exposure latitude. Normal processing is 93 minutes (not including drying time)
Te,-j-erature ren:Aircd is 7NO" end is critical for two solutions. Equili-ent
required is the B-5 developing assembly and a suitable light source for the
re-ex:po sure.

(4) Camouflage Detection Film: The present camouflage detection film is
r three-color, dye-.,o---led, reversal type color film. This film is designed to
detect camouflo~e through the infrared reflection chmracteristics of chlorophyll,
which is rresent Ir almost all living ve;ctation. The sensitivity of each
emulsion lyer is diagrp-nmed below:

Infrared Sensitive - - Cyan positive image

Green Sensitive - - Yellow positive i.mre

Red Sensitive - - Magenta positive image

As a result of the reversal procedure, the natural greens of living trees,
bushaes, grass appear o•z red, while dead trees, dead vegetation, nnd materials
not containing chlorophiyll, such as camouflage nets, green paints, etc. appear
as gLw.. This gives a maxim= of color contrtEt for the detection and pene-
tration of camouflage. The exposing and processing of 4 his material is
identical with that for aerial color film; in fact, the same chemical kits are
used for either film. The storage qualities of this film are relatively roor,
due to the somew•at rapid deterioration of the infrnred sensitizers.

DCRIPTION OF PRINTING VATIiIS FOR AFITAL PHOTOGRAP-FY

The following four types of printing materials were considered in this
study:

(1) Blacd-a-rý.-white Paper: No effort shall be made here to cover the field
of bromide and chloride papers evailable, since everyone is familiar with the
more co-rnon types.

'..'ADC TR 52-200 2
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(2) .Black-and-white Print Film: Trhe material furnished for this study was

a long-scale, fine-grain material that is catble of reproducing a negative with
a minimum lass of detail. The long scale available in this material readily
lends itself to reproducing almost any negative by vprir.nce of the developers
and fteveloping time. This material is tray-processed in the same .manncr es
ulac'.k-and-wnite paper. The drying is accomplished in the same manner as any
film. The normal processing time is 18 minutes.

(3) "Frinton" Color Print Material: "Printon" is a dye-cou:pled, reversal
color material coated on a high-reflection, white, scetate bease. For this
project, all prints were made on roll material, exposed. in the C 1A continuous
printer, nd-1 rocesed in the B-5 developing assembly. Some difficulty was
experienced at first with color changes occurring from roll to roll when P fresh
kit was used for each roll. These variations were virtually eliminated by
mixing large batches of the developers and establishing F: replenishment rate that
produced uniform results. Nor.•al processing time is 75 minutes. (The new high-
speed kits now permit the processing time to oe reduced to 15 1/2 minutes.) The
temperature control is critical for two solutions.

(4) Color Duplication Film: Aerial "1<tachrome" duplicating film is a
dye-coupled, reversal material coated on a m-atte base for easy viewing. All
duplicntrs made for this project were exposed on the C 1A contiruous printer and
processed in the B-5 developing assembly. After establishing the proper filtra-
tion and exposures, it was possible to make the runs without difiicalty. Normal
processing time is 47 minutes (not including drying time). Temperatture control
is critical for two solutions: 70"F for the first developer and SOOF for the
color developer.

CIFATIONAL MCCE-t7.T

Operationally, the outaininL of intelli6.-nceý throuý,,J-. .erial photoj, rahy is
divided into tvwo separate fuanctions. Cne 6 ,c getchers t1-e i,:otcgreahic data,
and the second 6ronp extractE the intelli,ýe'nce in:.on,.tion from t-e _ihotography.
Similarly, this project . divided into vl,.o -panasc. All of the work of the
first PLase was accomplished by Airmen technicians, with some of them doubling
as aerial photograp'ers as well Es labor•-tory technicians. All flight and
e:posure data are given in Appendex I. Standard Air Force equip~ment was used
throu6iout. The entire setup could be duplicated by any fairly well-equipped
1,L.tobraphic squadron in the field. In some cases, outdated. film had to be used,
uut the results o utained were a close approximation of the results ,hich could
be e.-.pe,-2ted under nornal operating conditions.

•T.e interpreters were, therefore, relie-:ed of cny operational problems.
Co-.plEte sets of ,='otogra):hs verE sulbmitted to them for analysis and evaluation
Lt their leisure. In order to obtain opinions other t1-L-n tihose of military
perzoniel, sets u,''re isent to Iurdue University and to Boston University as well

Ls to interpreters 3. Li-e Army, Navy, and Air Force. (Tor comparative purposes,

tihe rcsultz of te !University studies cre seplrated from th.ose of the military
in th-is rerrt.) Sr:nt along with- the cats of photographs, a standard question-
naire was dlistri,.uted to sik-plify the analysis and corn] ilatinn of results.

:ETIDC 7CTD
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UTpnn completion of the reproduction phase of the test, complete sEts of
xiotogralis, consisting of a print and q transparency from eaich negative, were

prepared and distributed to the following photo interpretation centers:

(1) Strategic Air Command, Offutt AFB, Nebraska.

(2) U. S. Army, Fort Riley, Kansas.

(3) U. S. Naval Photographic Interpretation Center, Washington, D. C.

(4) Hq USAF Reconnaissance Branch, Washington, D. C.

(p) USAF Fhotographic Interpreters School, Lowry MAT, Denver, Colorado

(6) USAF 4203rd Fhotographic Technical Squadron, Washington, 1D. C.

(7) Boston University, Optical Research Laboratory, Boston, Massachusetts

(g) Furdue TTniversity, Lafayette, Indiana.

COMFILATION OF TH RETURNED QTTESTIOhNAIRES

The participating interpreters were classified according to experience as
shown in Table I. In only a few isolated instances did the difference in
experience result in a difference of opinion.

TA• I

Navy USAF Army Total
No experience* i6 24
Experienced 14 12 1 30

Total 19 28 7 54

SPrevious experience in black-and-white prints only.

The answers to the questionnaires submitted to military in--.'preters are
compiled as follows.

(1) Ciestion: Of the three types of photo:'raphic materials considered,
wLat is yiur choice for a particular type of target? The
results are &iven in Taole II.

TAME II

First Choice Second Choice
%o of Group • of Group

a. Aircrr ft Vanufacturer B:. 91 gC
b. Fetroletun CrE ckin% Flant B84 76 C
c. Hy/droelectric f.ant B1,• 100 C 50

RESTRICTED
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First Choice Second Choice
% of Group % of Group

d. Heavy Industry B&W 76 C 73
.e. Oceanography C 95 B&W
f. Shipping B&W 75 C 62
g. Camouflage Areas CD 59 C 34
h. High Altitude Obliques (Gen'l) BC 90 C 3b

i. Low Altitude Obliques WN 96 C 77
j. Troop Areas & Movements B&W 9 C 70
k. Chemical Manufacturer B&W C 57
1. Water Pollution C 93 B&W 99

m. Tank, Field.f Pieces B&W 99 C 79
n. Marshalling Yards B&W 95 C 95
o. Underground Installations B&W 9l C r7
p. Coastal Defenses B&W 93 C bg
q. Geological Studies 0 67 B8MI 62
r. Forestry Studies C 72 B8&W 53

(2) ý0.estion: What type of photogmray and related reproduction material
are preferred for maximnm intelligence in routine pioto-
grapilc reconnaissance? The results are tobulated in
Taole III in order of preference.

2A.LE III

Film Reproduction Material

a. Black-and-white Paper
b. Blac'c-and-w-ite Transparency
c. Infrared Paper
d. Infrared Transparency
e. Color Color Print
f. Color Color Trensparency

,. Camouflage Detection Color Print
h. Camiuflage Detection Color Transparency

(3) Qiestion: Is your present intcrpretatinn equiiinent edequate for
viewing and analyzing trans]r.rencie., in stereo?

Yes 19r,

No

No Response

(4) Ccuestion: From the study of this photography, which material:
a. Yields the most accurate interpretation?

Black-and-white 39%

VADC T2. 52-20'j
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Color

No Response

U. Is tho fvistest to interpret?

BIac&-and-white 89

Color 7/

No Response 4%

c. Is the zi. test to interpret?

3l•, ck-, •&- . te 93%

Color

No i>te, woe 3%

d. Is the most difficult to interpret?

Infrared 56ý

Color 20%

Cmo.toFL.ýe Dete .!on 13Y

*(.,) L[,t.X.• 2: D- i. e c1L . iui 1rc&,:... -- andi f.AL•'~Sprencies
D-,), t 0 C.-' e•-en rat and

No 31.:.

No Resfonee I"

Is this beneficioJl to interpretction"

Yes 171

No

((i) ýestion: In this set of color mvterl•Ie, sorme of the prints nnd
transparencies ,re aliJ~tli off-color, 'D y-u find this

v;AOC t2R )2-200
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detrimental for interpretation?

Experience No Experience

Yes l1 24Lt

No 33)s l9•'

(7) (4iestion: Do you feel that color film renders sufficient additional
infor-mation to -warrant the additional time lag?

Yes 7%

No RI

(8) Question: Are the present nerial comera lenses '.6equ,-te fo.: accarzte
interjretation studies?

Yes

No
No Response

(9) Qjaestion: Would additional training .e beneficiel for interpretation
of the aacterialc; that are different fron. the medium in
which you 'have been working?

No Response 134

(10) Question: Fro:a the studj of ti.is photo;rapL, ond your previous
cONpericncc, do you rccom•xend stocking all of the items or
rnZterials used on this project?

Yes 33>

No

l1o Response ll%

Note: The "Expericnced" grouip was equ.lly divided
on whether or not to stoo': all items. 75,/ of
the "No Experience" woup was vgainst etocking
"all of the i tem--

"':AD "R C 2-200 7
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(11) Qgestion: If it should become possible to furnish the interpreters
a color negative m-iterial with much greater latitude than
the present color material, from which black-and-white
prints, color prints, color transparencies, and black-and-
white tr&nsparencies could be made, do you feel that a
requirement exists for such a m-terial?

Yes 70%

No 12%

No Response 18%

Should this material replace the oresent color material?

Yes 04%

No 1ý-

No Response 2•'

CO..N'-IMT RGARDING AF-3,,EF.S SUBMITT1M BY MILITPJAY T*,1NURETES

Fro tae -esults tabulated tr-bve, ti~e filns cre liu.tcd below in order of
their valu.oi for acrial reconnaissance. Sho'id conditions arise that make it
necessary to eli..innte productio;, of azy rmterir'ls, the following list could
serve as a &aiide for reducins t±te numuer of mpteri!is with a minimum lose of
intell ience.

(1) Ilxc!:-and-whi te ;nchrowvtic

(2) Color

(3) Infreaed

()) Camoufla,: e detection

Extendling the ae line of reasoningj to the reproduction ;materials, the
materials, in the suo order of importance, are:

(1) B1ack-and-whil e print raper

(2) Color print ,rkper

(]) black-and-wiite tranmLqarency

(i) Color tranasparency

'WADC r• 2-2OG
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BOSTO' UNTI VaS ITY STUDY

The study conducted bL' the Doston Optical Research Laboratory was a
quantitative stud~y for resolving power, conialst, and clarity of image rather
than a qualitative study for intelligence information. Two aaJalysto spent
approximatel. ,rJ hours on this study, cind, almost without exception, they, rated
the materials in the following order:

(1) Class L - Prints and transparencies

(2) Color - frints and transparencies

(3) Infrared - frints and transparencies

(14) Ca:nouflae detection - I-rints =nd transparencies

1.RDUE UNIVERSITY STUDY

Mr. R. E. Frost of lurdue University volunteered the services of the Air-
photo Analysis Laborotory In conducting r study of the film comparison tests.
This offer was accepted in view of the fact that the Airphoto Analysis LaLora-
tory ha. an expe-ienced &roup of interpreters who have specialized in terrain,
forestry, and environmental interpretrtio -, ýnd who could offer a non-military
interpretation. $o-rm- of the following cuornejnts and recommendations of the
Purdue group are quoted verbatim, since their findings from an identical set of
phntogr, h1 reflect sucn v wide difference of opiniort from the military interi-re-
ters, especially with regnrd to the u:e of infrcred and color films.

(1) "Transparencies are more difficult to interpret, primarily from the
staindpoint of equipnent involved uid the care necessary in handling."

"Infrared bv 1: y -'ssioilities. Somc r•,• gcncie:. htve already discovered
its usefulness in vegetation st udies. It wili soon becon- useful in other t;tu.dies
of' a natural environmental charncter."

"C.olr material has good -- sibilities for forest and vpgetati,,c strdic-
as well ;n for Alrvinp.-e qnd waterway studies."

(2) "It is recoumnended that infrared be given consideration as a material,
to be used in the intcrprct,7tion of tf'r-et r'rebs wr.ich involve natural features
of tUe earth's surface. In this rebard, it is rfcom".ended that the Fort Knox
Area ue "floun" at a scale of 1/'20,ULX), th' t a mosaic be compared with a 1/20,000-
ocale, ulocck-and-%...'ite iosaic mrde fr,.ni ordinary I•anchromatic negatives. It is
oelievel theft e-,.c. ,-tv•rtllng features will be revealed to the alert interpreter.
Tt is L•so uelievcd tnnt this mat'rial will play an important 1art in the in-
terpretptio i of terrain feitun s, which is important when one considers that the
natural physical nnc! Pnvironmental feý,tures of the earth's surface is dominant
in the fornq.tion of ;1r-pFhoto potterns.

1,DOC TR D2-?00 9
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(3) "It ic believeci thet all of the types of photographic materials involved
herein Liave a definite use in the specific target Preas. Thrther research of
these materials is recommended."

MTAE IV

B&W I R Color C D

1. Aircraft Factory or Precisionr Mfr
2. Petroleum Cracking Plant

. Hydroelectric Plant
4. Heavy Industry (Steel Mills, etc.)
•. Oceanography 2 3 0
b. Shipping
7. COrouflaged Areas (launching Sites) 3 2 1 1
8. Hili Altitude Obliques (General) 2 1 2 3
9. Low Altitnde Obliques 2 1 2 3

10. T2roop Areas and Movements 2 0 1 0
11. Chemical Manufacturer
12. Water Pollution Studies
l Tanks and Motorized Field Guns 2 3 1 0
1 . Marshalling Yards
Ir. Underground Installations
It. Coastal Defenses 2 1 3 0
17. Geological Studies 1 3 2 0
18. Forestry Studies 3 1 1 0

For a comparative military analysis, refer to Table II.

SECTIO',1 III

ONCLTUSIONS

By combinint the opinions of 1)4 interpreters of the Army, Navy, and
Air Forces, a preferred j1.ttern r e.tablisLed for 1.Zin6 the evailable types of
Ssensitized materials for "crial jLotoyP~hy. ( ee Table II) This list was

compiled on the basis of the choices nf L,.e majurity of the interpreters.
However, it will be noted thot tke interl.reters varied widelv in t.eir fovoved
selections.

It is believed, however, that tt-e results of tL~s investijption should not
ue considered as conclusive as to the potentialities of all the materi'ls

utilized because of the folloving factors, wich became abparent durinv, the
course of the investigation:

.1,,kDC TR .-2-200 10
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(M Te lnck of proper interpretatiron r-qnii~ncnt unclouotedily influenced the,
results of this, study. Only 2053 of the pnrticipoting interpreter,- had adequate
equipmnent avrillable for viewing transparencips in stereo.

(2) Phuch closer liaison is needed uetween the piaotographii: nnd intel~igence
ogencies to promote optimum opprstion. Frim all indications, eoch gro *up needs a

bete uderstanding of the capnbilities and limitations of its opposite group.

(3) One important factor was overlooked by both this Laboratory in preparing
the questionnaires and by the interpreters in analyzing the photography. This
was1 the application of the vpri-Ais mcterials for second-and thiri-phrise interpre-
tation. This consideration should be included. in any future tes.ts of this type.

()4) Froa the regults of this project rind a 1niowle4..'e of sensitized ernul-
sions, it can be stated conclusively tha~t blacl-and-white panchromnatic film is
the one sirwgle film most valuable for aerial reconnaissance. E-q~loration into
the T-easons for this categorical statement of. superiority reveals that materiale
other than bifidci-and-oPhite pc-nchromatic film have ccrtain inherent characteristics
that lim~it their u-s-e, and, as a result, their value. The following Is a list of
thece limitin~g factors in the order of their inmportaince to photoerapThic in-
terpreters and operational. j:.ho-to~apL.1 c personnel.

a. Resolving Thwer

b. Film Speed

c. Latitude

d. Processing Time

e. Storage-ability or Shelf Life

The infrared, color, and c.-moufla~ge. detection films do not individuaally
h-,v e all of the t~bove shortcomings, but it is true thpt each- one doeL hrave some
combination of two or mnore wh_-n compared with tlack-and-white film-. From
present knowledgýe of 6ensitived miterials, it must be concluded that anky improve-
mento in opecial color materialc r"ill be a rather slow process, unless some new
Rnnl radicol oppr,)ach is presented. Cf course, the ultimente opa Io.f the Air Force
Color r-ro,,ra~r is the t!cAotio'- of one or nmore matc-itils that will approach or
surpass the performance of' thie prest.nt ollac'-and-white 7irterials in all respects.

()Pro,, tWe resli" tc of' thib st2 o n,- the nuservations of color techni-Acians in the Korean thebter ol operati -ns the yTE~EEnt camouflage detection film

a.Ca.;lfw~ detezt.Ior. idIicined for sumnmer use only. With
0 ~tile posvibilities )t' lnr '~-ýCa1e r e'`.n - _ic i-nd mlar reginims, a

Camoluflagýe detcct-lon zk~tpr-in! tlirt ic- u',efdii ýnow C~rers would provide a -ruch-
needed wid valuaule itli;~rbA

RE5TRICMD
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b. In the Korean theater of operations, it was discovered that
certain trees and folia~je peculiar to the area did not reflect infrared as would
be normally expected. Since it is on the basis of iafrared reflectivity that
detection and penetration of camoufle-e is effected, the film is of doubtful
value in that particular locality. It is entirely possible that similar situ-
ations mnay also be found to exist in other parts of the world:.

c. Photographic interpretive and intelligence personnel have little
knowled-.e of camouflage detection film and its uses.

d. Camouflage detection film anrv black-and-white infrared film have a
relatively short shelf life due to the instabilit;.' of the present infrared
sensitizers. Either more stable sensitizers must be developed, or a more
efficient supply oyctem must )L:stituted to compensate for such rapid losses
In fil,, speed.

SECTION IV

RE01MIDAT IONS

(1) Similar stadie siiould Ue coniucted to cover such fields as low-
altitude Lactical-supprt 1Ahot.oLr:j hy, strir-camera photography, night photog-
ralLy, uo.'nU-d.amae prto~o'.y, atomic bomb soemient and dLamaae photography,
more e2:tenlive so50 1 2n terr, ;,oto'ta , nnderwater depth studies, gun- I
si~ht-ai;nin,--point jitotojrp •Ly, which andoubtedly will result in more efficient
utilization of ,nhteric,!E and uctter intelligence.

curriculums a c:'urse or courses-. to bcquaint tne interpreters with the materials

1,tUil c-le rýn to cxplain n c .Le of spe-•lized materials which render results
otherwise urioutaineuole.

(3) The operational personunel in 1photoý:rapl}y should be educated in the use
and handling of special-purp'we materials. This instruction shonid include
techniques for exposing and processing the varioup materials, resulting in an
understanndinF of the problems involved.

(4) Reseo-•c shoul I ue conrLnucd and ePterded to eliminate the defici-
encies.of the mterials as, urought out in tlis report. In the case of color
films, development ---. should be nttempted to obtain higher resolving power,
more emulsion spe: .nd choi Ler processinij times. In the case of infrared and
c1mnIflag• detectim)i- filoi, more stable infrared sensiti7ers should ue investi-
gated or a •etter or specitl supply system set up to compensate fot the rapid
loss of speed in infrrred emulsions.

WADC TH •2-200 12
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(5) Only the fresheot film should be supplied to the field, (One F p to
alleviate this condition has already been taken by one film manufacturer by
placing the eypiratlon date on the outside of the film containers. This enables
depot personnel to move the older stocks first. However, the qmlunt of materials
on hand should riot be allowed to accumui..te in such amounts t.hat .iaterinls issued
are pncst the expiration date or are very "short-dated".)

(6) If well-qualified personnel are assigned to ficd photoel,).rhic orLani-
zations, high quality work can be produced in a minimum of time.

(7) In order to outain the optimum use of color film in the field the
following recomnendations are made:

a. The photo interpreter who requests a particular mission should
brief the reconnaissance crew on the types of coverage desired.

b. T:nrget areas which will require repeirtcd cov rage should first be
photojerý-phed in color, with s~iusequent coverage in block-Ernd-white. The firstsortie would estasblish the colors and contrasts of the area and would be used as
a reference for the later olack-ond-white coverage.

c. In order to overcome the inlherent relatively low resolving mower of
aerial color film and still have the !'dvantmt.es of natural color for interpre-
tation, the use of two vertical ct-imeras it- recommended. One of these cameras
shoild be loaded with black-and-white film and the other with color film. One
frame from each camera should be used to make a stereo-pair for interpretive
study.

WAXC TR )2-200 13
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APPTDI X I

FLIGHT AND FM-Ia DAmA

FLIGHT PROCURES

Upon completioi- of the planning for this project, the necess'ry equl'nent
was outained, and the aerial flights werp executed as outlined uelow.

(1) This phase of the project was conducted in a modified B-17 aircraft.
This pvrticular aircraft had a camera port opening that permlttea the use of 1
four cameras in a single mount. For this project, four standford 24-incli K-17
cameras were mounted in a single wooden mount and operated simultaneously from
an intervalometer. (See Figures 1 and 2) The cameras were bench-tested for
focus and for accuracy of shutter speeds. Where necessnry, corrections were
made to ins-ure a fair and impartial test of the materials. The camera used for
the infrared film was refocussed as recommended by Technical Order No. 10-10-4l,
entitled "Service Instructione For Camera Lenses". The wooden camera mount was
fauricoted and mounted in the eircrnft by personnel of the ?noto Reconnaissance
Lab, WADC. This mount was flihit-tested with and without Lord m-unts to
determine which eyeterm functioned with the least vibration. An analysis of the
film indiu:•ted that the best results were outained with the Lord mrints. This.
wooden mount functioned perfectly throughout the entire project.

(2) Two local flights were conducted to detCrILne the operational statuL
of the equipment. The filin was nni]y-'rd for vioration, focus, shutter speed,
and color balance. A few :ninor crrections were made, and the project flights
were started. In order t.) shnulate operotlonal conritions as nenrly vs possible
all flights were scheduled for 3(,(,)0 feet altitide. However, on the first twoi
flights, one of the crew rnei.berc suffered an attack of the "bends", so the
flight altitude was reduced to 25,ýWO feet. After reducing the flight altitude,
no further difficulties were encountered with pe'nonnel or equipaent. The
camera filters znd eyposlorec m,,ed on the test fli.hts are listed below; the
exposures given tre overage.

FILM FILTER •YOSE

31]ack-and-whLte Minus Blue 1/150 sec. f 11

Infra~red Wratten #25 i/li0 sec. f 6

Cilor Az Recommended 1/150,c sec. f 6

Camouifl•c Dc-tection As Recorriended !/Io0 soc. 1, 6

LA.BCPRVTOtY l JO QEDI)rTEE

All sencitld ijcateriaLs w(ve processcd in a routlne inonner with relatively
cloLC control n t ICE, t, emnlert t,ircs, n0(d solutions. A short descriptio,! is

Civen on 1,1e next., pze of the techniques used.

WADC TR L2-200 l
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bFigure 1. 0.9imc~ra. Installation inl R13-17G Just Aft of Radio) Compartment,
Four K-17 2~4 in. Cameras In Wo~od Monnt Rendy for Operation

WAI)C TH -O 1
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(i) Class L film was proceosed At 661F in a Willi anson continuous
processing machine to a gam:ia of 1.2. Res,;lts vx-e uniform thron#gout the
project.

(2) Class K (Infrared sensiti-ve) f'Im w1L processed in the Fsne manner as
Class L film. Fbr this project, it was necessnr~y to use outdated1 film; conse-
qiently, procecsing control b ,-,, could not oe mni n.tained. Results were not
uniform, and the quality ,,,s bolow that which can ue expected when using fresh
film. Some douijt wz.s expresseod concerning the accar.'cy o4 ' the infrared camera
focus, uut lio definite conclvs-ions vcre reached.

(3) Color film was p~rocessed at 7OPF in ý3-') developing units according to
the m[nnufrcturer's reco:-ienditionc, Over-all results wore very good, witl the
eLceptiorn of two rolls in which the color balance varied from the normal. This
aiift in color ualance woz due to ha-e conditions and improper filtration.

(11) Camiouflage detection film w-'- -rocessed in the same manner as the

aerial color film, utilizing the Interchante.:ble color kits. The results ',•ere
very !.,-or wit!, the outdAitrd film whic , woc nvailn'ile for tnis project.

WADC TR :)2-,:CO 17
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