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UNGLASSIFIED
—

Vth the eveeption of hydrooow miic, ceclogicel, anld forectry studies, Llack-
anc-wlite fil- is tne nv rvhelming chrice ~f photn interrret - rs s & source of
serial potogvapnic intelligence. TFor certsin srecific mirposes, however, color
film and camouflage Jdetectinon fiir are superior sources of informstinn. Unfa-
miliarity of the interrreters with color and camonflere detection films everts
more influence on the film choices than the actual velues and qualities of the
fiwe themselves. Lzci of vroper viewing equijment, with special regird to
gteren, waeg an pouslly strong irfinencing factor on there crnices. Recommnende—
tions ure m.de thet more ins'~ ¢ ‘on Le made av-ilable through the photo interpre-
tation cchiools and thwt more & ° witer atuipment be made availalle for their
use, all of wiuler snould ve ep 2-leally aimed ot specicl-purpnse filums.

The security classification of the title of this report is UNCLASSIFIED.
FUBLICATION REVIEW

This report bas teen reviewed znd is atproved.

b B

DELWIN B. AVRRY

Colonel, USAF

Chief, Photo Reconnaissence Lab
Directorate of Laboratories

FOR THE COM/ANDING GENERAL:
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SECTION I

FURFOSE

At the request of the Panel on Photography and Optics of the Research and
Development 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 blacl—and-white is the only film that has been
in general use by operafional units, it was necessary to solicit the opinions of
photographic interpreters of the Army, Navy, and the Air Force in order to -
determine the potentialities of color, infrared, and cemouflage 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 establish a preferred pattern for using the
available meterials to obtain the meximum amount of intelligence information.

SECTION II

FACTUAL DATA

SCRIFTION OF FILMS FOR AERIAL FHOTOGRAFHY

At the present, the Air Force has evaileble four distinct types of aerial
films for tacticel and strategic reconnaissance, mapping, charting, and for all
photograrhic coverage needed by the military in wer or peace. There are meny
variations in the speed, contrast, ond sensitivities of films, otut this report
“will concern itself with only the four distinct types mentioned below. Each of
the films has been designed to sccomplish a specific job, and theoreticelly
these four types of films should render any information desired by the photo
interpreter, if used properly. The foir materials are blzck-and-white, infra-
red, color, and cemnuflage detection film. A short description of each is given
here to ecquaint the reader with these materials.

(1) Black-and-white Film: This film is concidered en all-purpose film for
reconnaissance and mapring work. The advantages »f this film are speed, small
grain size, wide letitude, ease »f vrocessing, long shelf life, ease of manu-
fecturing, end eocse of reproducing the originel record. The principel disadvan-
tage of ti.is materisl for interpretation work is that objects of similar
brightnecs are recorded cs similar gray densities regardless of color. Standard
bleck~and-vhite filis available: Class I, and Class N. Normal processing time
ic 28 minutes (not including drying time). Frocessing tempersture required is
Lo®F and is feirly critical for one solutiosn. The equipment required is the
B~ develnping assembly.

RESTRICTED
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(2} Infrared Film: This material is designed primarily for recording in
Y. 1invisiole purt of the spectrum at 750 mu and above when nsed with an Z9A
filter. This characteristic enables tiig material to penetrate haze and to
ouvtain a relatively clear record wnen other materials fail. The contrast is
relatively higa, and tonal grodations in the intermediate densities render a
comparatively poor record for interprecetion. 1In theory, infrered film has
excellent possibilities os ¢ camouflage detector, out to date, no conclusive
evidence is availatle. It has relatively snort shelf life due to the rapid
deterioration of the infrared sensitizers. The procescing requirements are the
same as olackx-and-white film. The stendard infrared film available is Class K,
with a speed index of 50.

(3) Color ¥ilm: The present standerd color film is a dye-coupled, reversal
tyre film that renders a positive transparency in full color. This materisl
gives the interpreter not only the form, size, ~nd texture of a terget, but alsc
the color, whick is an importent source of information. The disadvanteges of
serial color film are lcw resolving vower, relatively slow emulsion speed,
relativel, long processing time, critical yprocessing temperatures, aud narrow
exposure latitude. Normal proceseing is 33 minutes (not including drying time)
Qesperature recoired is 7O°OF end is criticel for tws solutions. Equipment
required is the B-5 developing assembly and a suitsble light source for the
re-exposure.

(4) Camouflage Detectinn Film: The present camouflage detection film is
& threc-color, dye-comyled, reversal type color film. This film is designed to
detect camouflage through the infrared reflection characteristics of chlorophyll,
which is vresent ir almost all living vegctztion., The sensitivity of each
emulsion layer is aiasrammed below:

Infrared 3ensitive - Cyan pcsitive image

Green Sencitive Yellow positive imzee

Red Sensitive -

Mzgenta positive image

As & resull of the reversel procedure, the nuturel greens of living trees,
busies, grass appeer & red, while dead trees, dead vegetation, and materials
not containing chlorcphyll, such as camouflage nets, green paints, etc. appear
&s gieeu. This gives a maximus of color contrect for the detection and pene-
tration of camouflege. The exposing and processing of *his material is
identicel with thzt for aerizl color film; in fact, the seme chemical kits are
used for either film. The storage qualities of this film are relstively moor,
due to tne sumewnat repid deterioration of the infrared sensitizers.

DESCRIFTION OF FRINTING MATERIALS TCR AWRIAL FHOTOGRAFFY

The following four types of printing materizls were considered in this

study:

(1) Blacrz-znd-white Paper: No effort shall be mede here to cover the field
of bromide and chloride papers evailable, since everyone is familiar with the
more common types.

VVADC TR 52-200 2
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(2) Black-and-white Frint Film: The material furnished for this study wes
a long-scale, fine-grain material that is copablle of reproducing a negative with
o minimm lass of detail. The long scale availeble in this materiasl readily
lends itself to reproducing almost any negztive Uy varisnce of the develspers
and developing ime. This material is tray-processed in the same manncr es
vlac'e-and-wniite paper. The drying is accomplished in the same manner &s eny
film. The normal processing time is 18 minutes.

(3) "Frinton" Color Print Material: "Frinton" is a dye-coupled, reversal
color material coated on 2 high-reflection, white, acetate base. TFor thris
project, all prints were made on roll material, exposed in the C 1A continuous
printer, and vrocessed in the B-% develoring assembly. Some difficulty wes
experienced &t first with color changes ocenrring from roll to roll when » fresh
%it was used for each roll. Tnese variations were virtually eliminated by
mixing large oztches of the develnpers ond esteblishing 7 replenishment rate that
produced uniform results. Nor-al processing time is 75 minntes. (The new high-
speed kits now permit the processing time to pe reduced to 15 1/2 minutes.) The
temperature control is criticel for two solutions.

(4) Color Duplicstion Film: Aerial "Ectachrome" duplicating film is a
dye-coupled, reversal meterial coated on a matie vase for easy viewing. All
duplicrtes made for this project were exposed on the C 1A contimus printer and
processed in the B-5 developing assemtly. After establishing the proper filtra-
tion and exposures, it was possible to meke the runs without diffienlty. Normal
processing time is 47 minutes (not including drying time). Temperature control
is critical for two solutions: 70°F for the first develorer and 3C°F for the
color developer.

CPERATIONAL FECCEDURES

Operationally, tre ouvtaining of intelli.ence through zerial protography is
divided into two separate functions. Cne grevp gatners the wiotcgrerhic date,
and tie second proup extracts tize intellizence inforuution from tihe chotography.
Similarl,, tihis project wre divided into two phazcs. All of the worx of the
first puese wos accomplished by Alrmen technicians, witi some of them doubling
as ceriel jpnotogrepiers as well e€s laborestory technicians. All flight and
exposure data are given in Appendex I. Standard &4ir Force equipmernt was used
througnout. The entire cetup could be duplicated vy any feirly well-equipped
motogrephic squadron in the field. In some cases, outdated {ilm hed to Ce used,
it the results ovtained were a close approximation of thie results vhich could
be evrected under normel opersting conditions.

The interpreters were, therefore, relieved of eny operationzal protlexs.
Covplete rets of rhotogrerhs were submitted to them for snalysis and evaluation
¢t their leisure. In order to nbtain opinions other thzn tiose of militery
rerconnel, sets were sent tn Iurdue University oand to Boston University as well
#6 to interpreters of ire Army, Navy, and Air Force. (Ior comperstive purposes,
ti.e results of the University studies cre seperated from t:.ose of tne military
in thie rerort.} 3Sent clong witi: the cete of photograrhs, a standard question-
naire wes districuted to sinplify the analysis and comjilation of results.

"ADC TR SE-200 3
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Uron completion of the reproduction phase of the test, complete sets of
puotographs, consisting of a print and = transperency from each negative, were
prepared and distributed to the following photo interpretation centers:

(1) Strategic Air Commend, Offutt AFB, Nebreska.

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

(3} U. S. Naval Pnotographic Interpretation Center, Washington, D. C.

() Hq USAF Reconnaissance Brench, Washington, D. C.

(5) USAF Fnotographic Interpreters School, Lowry AFB, Denver, Colorado

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

(7) Boston University, Optical Research Laborétory, Boston, Massaschusetts

(8) Purdue Tniversity, Lafayette, Indiana.

CCMFILATICON OF THE RETURNED CITESTIONNAIRES

The participating interpreters were classified eccording to experience as

shown in Teble I. In only a few isolated instances did the difference in

experience result in a difference of opinion.

TAELE I

Navy USAF Army Total
No experience* : a 16 E 24
Experienced 1 12 30
Total 19 28 7 By

* Previous experience in black-end-white prints only.

The answers to the ouestionnaires submitted to military invupreters are
compriled es follows.

(1) Questinn: Of the three tyres of photogzrarhic materials considered,
wi.at is your choice for a particular type of target? The
results are given in Table II.

TAHLE 11
First Choice Second Choice
% of Group % of Group
a. Aircreft Manufacturer B&W o1 C g4
t. Fetrolewa Cr:cking Flant B8 76 C o
c. idydroelectric Ilant B&Y 100 C 38
wADC TR 2~E00 b
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First Choice Second Choice
% of Group % of Group
d. Heavy Industry BEW 76 C 73
e. Oceanography C 85 BW g2
f. Shipping B&W 75 C 62
g. Camouflage Areas CD 59 C 34
h. High Altitude Obliques (Gen'l) B&W 90 C 8o
{. Low Altitude Obliques B&YW 96 C 77
j. Troop Areas & Movements BEW EE C 70
k. Chemical Manufacturer B&W C 51
1. Water Pollution C 93 B&W 28
m. Tank, Field Fieces B&W 29 c 79
n. Mershalling Yards BaW g5 C 85
0. Underground Instellations BEW g1 C e7
r. Coastal Defenses BEY g3 c c8
q. Geological Studies c 67 B&Y 62
r. Forestry Studies C 12 B&N k

(2) westion:

What type of pnotograpny end related reproduction meterial
are preferred for maximum intelligence in routine photo-
grepi:ic reconnaissence? The results are tobmlated in
Tevle III in order of prelerence.

TAOLE III

Film Reproduction Material
a. Black-and-white Feper
b. Blacc-end-wiiite Transparency
¢c. Infrared Faper
d. Infrared Traneparency
e. Color Color Print
f. Color Color Trensparency
&. Camouflage Detection Color Frint
h. Camhuflage Detectipn Color Transparency

(3 Question:

(4) Question:

WADC TP 52-200

Is your precent interpretatinn equipment edequate for
viewing and anzlyzing transparencies in stereo?

Yes 19%
No 300
No Response 1%

From the study of this photogrerhy, which meterial:
a. Yields the most accurate interpretation?

Block~-and-white 29%

I~
o~

RESTRICYED
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Color Ry
No Response 34

b. Is thc festest to interpret?

Black-and-white gX%
Color e
¥o Response L

c. Is tre si~-lest to interpret?

leck-. -t L te 9%%
Coler Lk
No Reep nse b

d. Is the most difficult to interpret?
Infrared 5Gp
Color 0%

. 4
Comoiflauge Detec.ion 13w

N Resuonee 1;)
(L) deenticor Do Ve col om intre oo - % e and ticrspurencies
il €L erated?
Yes o
No 30
Yo ResLonse e

Is this veneficinl to interpretotion?
Yes 174
No S3p

(6) imestion: In this set of color motericle, some of the prints end
transparencies ere il ntly off-color, O you find this

VADC TR LE-200 8
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detrimental for interpretation?

Experience No Experience
Yes 19% 245
No 390 19%

(7) Question:

Do you feel that color film renders sufficient additional
information to warrant the additional time lag?

Yes %
No 0%
(8) Question: Are the present serial comera lenses sdequate o accurcte
interjretation studies?
Yes e
No &%
No Response 4

(9) Question: Would additional training .e beneficiel for interpretaticn
of the mecteriale thot are different from the medium in
which you have been working?

Vg Ca
. -y
Yo Response 130

(10) Qestion: From the study of tuis photograpt., ond your previnus

experience, Jdo you recommend stocking all of the items or
materials used on tiis project?

Tes

33
No e
Yo Response 1%
Note:

The "Expericnced" group was equeally divided
on whether or not to stoc: all items. The of

the "No Experience" _roup was sgoinst etncking
all of the items.

“ADC TR +,2-200
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(11) Question:

RESTRICYED

If it should become poscible to furnish the interpreters
a color negative moaterial with much greater latitude than
the present color meterial, from which bleck-and-~white
prints, color prints, color transparencies, and black-and-
white transparencies could be made, do you feel that a
requirement exists for gnch a meterial?

Yes 70%
No 12%
No Resgponse 18%

Should this material replace the present color material?

Yes Blh
No 10%
No Response 264

COMIENTS RRGARDING ANSWERS 3UBMITTED BY MILITARY TY™ER} RETERS

Fro- tae results tebulated #bove, tue Iilms wre listed velow in order of
their value for aerial reconnaissance. Sho:ld conditions orise that make it
necessary to eli.uinate producticis of any meteriels, the following list could
gerve os a gulde for reducing the number of meterizis with 2 minimum loss of

intellligence,

(1) Blaciz-and-whi te ponchiroratic

n

(2) Color

) Infrered

AW}

~

(4) Camoufla e detection

Gxtending the ciie line of reasoning to tue reproduction mcterials, the
materials, in the suue order of importance, are:

(1) Black-and-wsi'e print paper

(2) Color print paper

(5 black-cnd-wnlte transiarency

(4) Color transparency

YADC TR 2-20C

RESTRICTED

R



RESTRICTED

BCSTOY UNIVERSITY STUDY

The study conducted L, the Boston Optical Research Laboratory was a
quantitative study for resolving power, contrust, end ciarity of image rather
nan a qualitative study for intelligence information. Two analysts spent

approximatel,. U hours on this study, and, almost witnout exception, they rated
the materials in the following order:

{1) Class L - Irints and transparencies
(2) Color - Irints and transparencies
(3) 1Infrared - Irints and transparencies

(M) Camouflage detection - Frinte and transparencies

IRDUE UNIVERSITY STUDY

Mr. R. E. Frost of Puardue University volunteered the services of the Alr-

photo Analysie Laborstory in conducting ¢ study of the fili comparison tests.

This offer was accepted in view of the fact that the Alrphoto Analysis Lalora-
tory has an experienced group cof intervreters who have specialized in terratin,
forestry, and enviromuental interpretatin -, :nd who could offer & non-military
interpretaticn. Some of the following corments and recommendations of the
Furdue group are guoted verbatim, since their findinges trom sn identical set of
photogra he reflect sucn ¢ wide difference of opinion from the military interire-
ters, especlally with regard to ine use cof infrered and color films.

(1) "Transparencies are more difficult to interpret, primarily from the
standpoint of equipment involved and the care necessary in handling."

"Infrared tws many possivilitles.
its usefulness in vegetation studies.
of a natural envirommental character.'

Some agencies bave already discovered
It will soon hecom~ useful 1n other studies

"Color material nas good rmesibliities for forest and vegetative stnidics
as well as for JAroinare end waterwar studies.”

(2) "It is recommended that infrared be given consideration as a material
to Le used in the interpretetion of terget areés weich involve netural feetures
of tbe earth's surface. In tkis re_ard, it is recomwended that the Fort Knox
Avea ve "flown" at a scale of 1/20,000, th't & mosaic be compared with a 1/20’000—
gcale, ulock-and-viite wosalc made fron ordinary panchromatic negatives. It is
oelieved thet src vtertling features will be revealed to the alert interpreter.
Tt is also uvelicved tnet tnis moterial will play an importent part in the in~
terpretetiot of terrain featurce, which is importont when one considers that the
netural physicel ~ad environmental fe: tures of the earth's surface is dominant
in the form~ation of &ir-photo patterns.

wADC TR 52-£00 9
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(3) "It ie believed that all of the types of photographic meterials involved
herein lisve a definite use in the specific target zreas. TFurther resesrch of
tnese materials is recommended."

TAELE IV

B&W IR Color CD

Llrcraft Factory or Frecision Mfr
Petroleun Cracking Flant
Hydroelectric Flant

Heevy Industry (Steel iills, etc.)
Oceanography

Shipping

Camouflaged Areas (launching Sites)
High Altitude Obliques (General)

. Low Altitide Obliques

1C. Troop Areas and Movements

1li. Chemlical Manufacturer

12. Weter Follution Studies

13. Tankse and Motorized Field Guns 2 3 1 0

[AD]
—

.« e

O oL~ O 4L O
o e oy

OHKHN N
o e

Cwwi ©

14. Marshalling Yards

. Underground Installetions

1G. Cosstal Defenses 2 1 3 0
17. Geological Studies 1 3 2 0
18. Torestry Studies 3 1 1 0

For a comparative militery analysis, refer to Table II.
SECTION ITI

CONCLUSIONS

By combining tne orinions of 4 interpreters of the Army, Navy, and
Air Forces, a preferred xittern wee establisned for nusing the evailable types of
sensitized materials for werial piotowrapny. (7ee Table II) Tiis list was
compiled on the basis of the chioices nf Li.e majurity of the interpretera.
However, it will be noted thot th.e interpreters veried widely in treir foavored
selections,

It is believed, however, that trhe results of th's investication should not
be considered as conclusive es to the potentialitles of all the materinls

utilized because of the following factors, wiich vecame auvperent during tue
course of the investigation:

VADC TR 42-200 10
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(1) The lack of prover interpretation equirment undoubtedly influenced the
results of thie study. Only 207 of the perticipeting interpreters had adequate
equipment available for viewing transparencies in stereo.

(2) Much closer liaison is needed vetween the photographiz and intelligence
zgencles to promote optimum operation. From all indications, escch group needs &
vetser uaderstending of the capobilities and limitations of its opposite group.

(3) One important facuvor was overlooked by both this Laboretory in preparing
the questionnaires and by the interpreters in analyzing the photogrephy. This
was the application of the verious mcterials for second-end third-phse interpre-
tation. This consideration should be included in any future tests of this type.

(4) From tae results of this project ond a knowledge of sensitized emul~
sions, it cen be stated conclusively that black-end-white panchromatic film is
the one gingle film most valuable for serial reconnaissance. Exploration into
the reasons for this categorical gtatement of superiority reveals that materials
otuer than black-and-white ponchromatic film have certain inherent characteristics
thot 1init their usze, and, &s a result, thelr value. The following is & liet of
thece limiting factors in the order of their importance to photogrephic in-
terpreters and operational phintogrepric personnel.

&, Resolving Iower
b. Film Speed

c. Latitude

d. Processing Time

e. Storage-ubllity or Shelf Life

The infrared, color, and camouflage detectinn films do not individually
heve all of the sunve shortcomings, but it is true thet each one does have some
combination of two or more whan compared with tlack-and-vhite fllm. From
precent knowledze of censitized materials, it must be concluded that any improve-
mente in cweciel color moteriale vill be a rather slow process, unless some new

and radicel approack is preaented. Cf course, the ultimate goal of the Air Force

Color Progsrar is the gelcection of one or niore mate—inls that will approach or

surpass the performance of thie prescnt bvlac'—and-white m~terials in all respects.

(1) Trov tlhe resn'te of this stu.y ¢éne the ovservations of coler techni-
ciang in the Korean tlhester of operati ms, the jrecent camonflage detectinn film
has cerlain limltatl ns, wiich ere inlicated telow.

. Camnflege detection Uil le designed for summer use only. With

the poseibilities of lercce-scele o eralione 1o - Arc*ic end nolar regions, a
camouflage detoctinn material that ic usetul 11 rnow arees would provide a much-
needed and valvavle intclligenc: wuol.

waoC TR =200 1)

RESTRICYED



RESTRICTED

b. In the Korean theater of operations, it was discovered that
certain trees end folisge peculiar to the area did not reflect infrared ss would
be normally expected. Since it is on the basis of iufrered reflectivity that
detectinn and penetretior of camouflase is effected, the filwm is of doubtiul
valne in that particular locality. It is entirely possible that similar situ-
atlone may also be found to exist in other perts of the world.

¢. Photogrephic interpretive and intelligence rersonnel have little
knowledre of camouflage detection film and its uses.

d. Camouflage detection film and black-and-white infrared film have &
relatively short shelf life due to the instabilit;’ ot the present infrared
gensitizers. Either more stable sensitirers must be developed, or a more
efficient supgply systenm must °  "netituted to compensate for such rapid loesses
in fil. speed.

SECTION IV

RECOMAUNDAT IONS

(1) Similar etudiec should ve conducted to cover such fields as low-
altitude tlactical-suppart pliotogrophy, strijp~camera photography, night vhotog-
rapliy, vomb-lamege puotogre iy, atomic Lomb sssersment ond damape photography,
more extensive soll enu terr: i pmoto reph,, nnderwvater Jlepth studles, gun-

sigut-aining-point puotogrs Ly, which undoubtedly will result in more efficient
ntilizetion of meteriele and vetter intelligence.

(2) The pooto repunic inlerpreters schoole should include in their
curriculuas a course or courses to scquaint tne interpreters with the materials
availsile ent to explain the uee of specinliced materials which render results
oinherwise unnvtainevle.

(3) The operational personnel in photograply sheuld be educated in the use
and hardl iug of epecial-purprre matcrials, Thie instruction shonld include
tachniques for exposing and processing the various meterlals, resulting in an
unlderes tanding »f the problems involved.

(4) Resecorcer shoul L ve continued and extended to eliminate the defici-
encies. of the materials as urought out in thiis report. In the case of color
films, Jevelopment ~~- should be sttempted to» ovtaln higher rerolving power,
more emulsion spe .nd choyler processing times. In the case of infrared and
cemmflage detectinn film, more stable infrared sensitizers should ve investi-

zated or a vetter or speclel surply system cet up to compensate tor the rapid
losg of apeed in infrared emulsions.
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(5) Only the freshest film should be supplied to the field. (One €. p to
alleviate this condition hes slready been taken by one film manufacturer by
placing the expiration date on the outside of the film containers. This enaoles
depot personnel to move the older stocks first. However, the amunt of materlals
on hand should not be allowed to accumiiste in such emounts that materinles issued
are pest the expiration Jdote or are very "short-dated".)

(6) If well-quolified pergonnel are assigned to ficld photograprhic organi-
zations, high quality work can be produced in a minimum of time.

(7) 1In order to outain the optimum use of color film in the field the
following recommendations are made:

a. The photo interpreter w.o requesis a particulsr mission should
brief the reconnaissance crew on the types of coverape desired.

b. Turget areas which will require repented covcrage should first be
photographed in color, with spveequent coverage in Lleck-end-white. The first
sortie would establish the colors end contrasts of the area and would be used as
a reference for the later black-ani-white coverage.

c. In order to overcome the inherent relatively low resolving nower of
aerial color film and still have the ~dvantages of natural color for interpre-
tation, the uee of two vertical cameras i recommended. One of these cameras
shonld be loaded with black-and-white film and tlie other with color film. One

frame from each cemera should Ve used to meke a stereo~peir for interpretive
study.
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APPENDIX I

FLIGHT AND FXPOSURE DATA
FLIGHT FROCEDURES

Upon completion of the planning for this projeet, the necess Ty equirment
was ouvtained, and the aeriel flights were executed as outlined celow. .

(1) Thie phose of the project was conducted in a modified B-17 aircraft.
This paticular alrcraft hiad a cemera port opening vhat permitted the use of
four cameras in a single mount. For this project, four standnrd 24-inch E-17
cameras were mounted in a single wooden mount and operated simultaneously from
an intervalometer. (See Figures 1 and 2) The cameras were vench-tested for
focus and for accuracy of shutter speeds. Where necessary, corrections were
made to insire a fair and impertisl test of the materials. The camera used for
the infrared film wos refocussed as recommended by Technical Order No. 10-10-41,
entitled "Service Instructione For Camera Lenses'. The wooden cemera mount wes
favricuted end mounted in the sircreft by personnel of the Photo Reconnaissance
Lab, WADC. This mount was flight-tested wlth and without Lord mrunts to
determine which syctem functioned with the least vivration. An anslysis of the
£i1m indicited that the Lest results were outained with the Lord mounts. This.
wooden mount functioned perfectly throughout the entire project.

(2) Two local flights were conducted to determine the operational status
of the equipment. The film was analyzed for vivration, focus, shutter speed,
and color Laleance. A few minor corrections were male, and the project flights
vere started. In order to stmulate operotlonal comditinne as nearly es possible
all flights were scheduled for 306,000 feet altitide. However, on the first two
flights, one of the crew menblers enffered an attack of the "bends", so the
flignt eltitude was reduced tn 24,000 feet. After reducing the flight altitude,
no further difficnlties were encountercd with persomnel or equipment. The
camera filters and exposures naed on the test flights are listed bLelow; the
exposures glven arc average.

FILM FILTER YAFOSURE
Bl ack-and-white Minus Blue 1/150 sec. T 11
Infrared Wratten #25 1/100 sec. £ 6
Color As Recommended 1/1L0 sec. £ 6
Camonilage Detection Ag Recommended 1/100 sve. £ 6

LABCRATORY IROCEDURE

All sensitized waterials were processed in @ rontine monner with relatively
closge contral n times, Lemeratures, and solutione. A einrt descriptlon is
oiven on the next page of the technigues used.
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Camera Installation in RB-17G Just Aft of Radio Compartment,
* K~17 24 in. Cameras in Wood Mount Ready for Operation
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(1) Class L film was processed #t G#OF in a Williamson continuous

processing machine to & gomua of 1.2. Results were uniform throughout the
project.

(2) Class K (Infrared sensitlve) film wee processed in the seme mamner as
Class L film. For this project, it was necessary to use outdated film, conse-
quently, vrocessing control by gn-we could not ve meintained, Results were not
uniform, and the quality wes bLelow that which can ve expecied when using fresh
film. Some douut wi.s expressed concerning the accuricy nf the infrared camera
focue, wvut no definite conclvsions were reached.

(3) Color film was processed at JO°F in B-4 developing unite according to
the manufucturer's recommendations, Over-all results were very good, with the
exception of two rolle in whick the color balaunce veried from the normal. This
st.1{t in color valance wee due to have conditions and imnroper flltration.

(4) Camouflege detection film wes processed in the same manner as the

anerial color film, utilizing the interchangesble color kite. The results were
very oor with the outdaterd film whicn woe nvaillatle fnr tule project.
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