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NPIC/ PSEG/ RED-065-T0
13 February 1070

MEMORANDUM FOR: Chief, Special Orrf:racting & Proturement Staff, TS8G/NPIC

SUBJECT : Request for Propaprl for a Cohereat White Light Viewer
Breadboard #5003

1. It le requested that e copy of the encloted Development Objectives
for a Coherent White Light Viewer Breadbourd (Attachment 1) be sent to:

2. This organization gbould be reyuesteéd to submit e proposal prior
to 1 April 1970 in responce to the megquivements sét forth in the develop-
ment objectives.

3. The Agency assoclatior i JONFIDENTIAL.
L, fThe nature and title of thw work to be proposed on is unclareified.

5. Technical Scrvices & fupport Greup plans to commit F¥-1370 funde
Por thie project.

6. In your communicntion wiih this prospective contrnctor, it ie
requested that the RED project nmuiber, ae listed in the subject of this
nemorandun, be included as & pert aof the title. In mddition, the contractor
should be informed that should he submlt ar seceptable bid, he will be ex-
pected to conforz to DB-1001 SAtt.s».c:i mwent 2), DB-1023 (Attachment 3), sné
Propocsl Format (Attachment %),

T. It ic anticipated thet mole-source procursment will be to the
Government's advantage. This 12 hased on| | past performe
ance Iin building s similar device for the USAF Rora Alr Development Certer,
and the fact that some dollar savimye way be reclized due to partial use
of efforts and technology commen 1.0 both deviees. OFf course, this pre.
supposes an accepteble bid, Fing® <decleicr or this point will be made after
analysis of the contractar's propoml. | | haz
not been nede aware of this sole-no:rce Intent om,

Declass Review by NGA.
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SUBJECT: Ra;t;est for Proposal for & Coherent White Light Viewer Bresdboerd
0031

(hief, Research & Engineering Divisionm,
TESG

Attactments: (&)
Ae stated

Digtribution;
Orig - Addressee
‘/l - NPIC/TSSG/RED
2 « NPIC/TSSG/REL/SRB

NPIC/TSSG/RED/SRB, (13 Feb T0).
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12 February 1970

DEVELOPMENT OBJECTIVES
COHERENT WHITE .LIGHT VIEWER BREADBOARD

1. INTRODUCTION

These develcpment objectives set forth the requirements for a bread-
board version of a rear projection viewer which utilizes a laser as the
source of coherent light. The ultinate aim is two-fold: (1) to develop
a light source which will improve the contrast and resolution of a pro-
jected image, and (2) to provide a unique light source for rear projection
viewing of color film,

2. SCOPE

This development effort will consist of the design and fabrication
of a coherent white light viewer breadboard suitable for evaluation of
predicted increased resolution and for use as experimental equipment to
determine light source specifications for color film viewers. To accom-
plish these fasks, three monochromatic laser outputs will be used as pri-
mary colors,e~d combined, additively, to form white light of selected
chromatic content. An incoherent source of light will be provided for
comparison purposes. Sultable cptics, viewing screen and light manipula-
tion devices will be included.

3. CONCEET

Recent experiments using coherent light versus incoherent light as
the source for rear projection viewing indicate that increased resclution
on the screen is realized. This increase is estimated to be about fifteen
percent (15%). However, due to the laser wavelengths used in these
experiments, the Image presented on the screen was in gradations of a
greenish-blue color. While this may be acceptable (although undesirable)
for viewing black and white film, it is obvious that when used with color
film, it would present an unusual and misleading appearance,

Proper rendition of the colors when viewing color film by transmitted
light 1s a complex task dependent on a combination of factors. Most impor-
tant among these, other than the psychological aspect, are: (1) the
actual color of the scene, (2) the lighting conditions at the instant of
film exposure, (3) the color balance of the film (through a built-in Illtef)
(%) control of the film development process, and (5) the spectral quality
of the viewing light source. OFf these five factors, when considering re-
connalissance type photography, the first is fixed by uncontrollable circum-
stances; the second, although controllable to a limited extent by choice of
time of film exposure, is, broadly speaking, fixed by nature; the tkird can
be adjusted to close tolerances by the film manufacturer; and control of
the fourth is well within the cpability of the film processing laboratory.
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Thic leaves only the fifth Tactoer, ihe light source, which 1lg orescently &
gubject of considerable controvers
Tne spectral guality of the v€ewing iight source is Interrelasted with
Tr “LyChOlOFVCaL aspects of color vision. Unexplained variatiorns exist
ir. harean color percention between individuals. Present and fuiure investi-
s will, hopefully, lead to specifications for a

e ElOEu of t-ese variation

néard light source.

The device described in these development cbjectives 1s directed toward

research into the aforementioned croblem areas plus additional arsas that

ay become kancwn., This plece of eguipment will be used primgrily as a
Laqorf*orj tool for evaluation purpcses. The basic functions of the bread-
voard will be to allow investigation of the effects upon perceived resolu-
tion using a coherent versus an incoherent light source and to allow research
into the DSf,hologlcal aspects of human color perception through manipulation
of a coherent white light source which would have selected, but variable,
cominant wavelengths and excitation purities,

%]

Y]

4, REQUIREMENTS

L,1, Ceneral Configuration - The overall size and weight of the bread-
board and its supporting table will be kept to azn absolute mininmum, This
factor is of paramount importance, since the ecuipment will be subject
to occasional moves through doors no greater than thirty-six (36) inches
in width., Partial dismantling will be acceptable,

.2, COptical Systen

h,2.1. Resolution - The resolution specification for the complete
optical system is 10 lines/millimeter/magnification nower using a
high contrast (1000:1) resolution target. This value is to be

read on the viewing side of the screen., While this requirement
must be met when using either of the light sources specified in
paragraph 4.2.5, 1, it 1s anticipated that the coherent light source
with resolution enhancement will out perform the incoherent light
source,

L.,2.2, Color Fringing - The optical system is to be so designed
that when the image is in sharp focus there will be no apparent
cclor fringing on the screen when 1t is inspected with a 10X
magnifier.

L,2.3., Magnification - The optical system will provide a magnifica-
tion of L4,5X on the screen. :

4,24, Screen - A Polacoat LS-60G rear projection screen will be
furnished with the breadboard. The size of the screen will be 15
X 15 inches. Provision will be made for easy removal of this
screen and insertion of like-sized test screens to be furnished
by the sponsor.
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L.2.5, Iiluminstion

ST |

wo lighv sources, each ol which
ing the screen brightnes: re-
agraph 4.2.5.2., will be pro-
vided. OCne will be 2 coherent source (laser/s), incorpora-
Cing a cokerent erray for resolution enhancement, and the

.

[
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2. £Screen Brightness - The screen brightness, as
ed from the suriace of the side of the screen nearest
the observer, will have a minimum luminance of twenty (20)
Toot lamberts. This luminance will be measured at the
optical center of the screen surface with a Tilm having a
density of one point zero (1.0) filling the Tilm olane and
with a screen having a single side lambertian gain of one
installed. The screen will be evenly illuminated ard at
no point will the illumination deviate by more than ten
percent of the maximum value. It is regquired that the
light intensity be continuously variable from one hurdred
percent to fifty percent of the twenty foot lambert lumine-
ance value, controllable by the operator of the egquipnent
(not necessarily the screen observer). The above specified
luminance conditions will apply for either the coherent or
incoherent liznt sources when they are adjusted for egual
j energy white light., ZEqual energy waite lLight, for purpozes
| of this document, will be defined as white light ecuivalent
» to equal amounts of the three primary colors as used in the
: International XYZ -System adopted by the Commission Inter-
| nationsle de 1'Eclairage (CIE).

JOTIN =)

L,2.5.3. Coherent Light Manipulation - A simple system

will be provided in the paths of the three primary laser colors
to allow for choosing white light of various dominant wave
lengths and excitation purities. This simple system will
include calibrated indicator markings so that the equipment
operator (not necessarily the screen observer) may set in
various percentages of the three primary colors and recover

j previous settings, if necessary.

L,2.5.4%, TIncoherent Light Manipulation - A simple filter
| system will be provided in the path of the inconerent lizht
g source to allow for choosing white light of various dominant
| vave lengths and excitation purities. Appropriate filters
; will be provided for adjusting the incoherents light output
‘ to equal energy white light as defined in paragraph 4.2.5.2.
This system will be designed for convenient use by the
equipment operator (not necessarily the screen observer).

-3-
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znivulation - A simple syster for

ey the .creen
or inconerent light cources will
tem will be designed for convenient
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4.2,5.6.
be provide
light zcurce
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g 1
exclusion of the other. A cap-

m one source to the other in less

then 10 seconds is wmandatory. This device will be ceslgned

equivment operator (not necessarily

-
L 2,6, TFocus - A simple system for fccusing either projected image
on the screen will be provided When set, the projected image will

be in sharp focus at all noints on the screen. This system will be
designed for convenient use by the equipment operator (not neces-
sarily the screen observer).

Loo.7. Film Chip Holder - A simple device suitable for holding
100 X 100 millimeter film chips in the optical path, flat and
perpendicular to the principal ray of the optical system will pe
provided. An X and Y drive capable of alloving projection of any
portion of the film chip onto the sereen will be incorporated, This
device will be designed for convenient use by the equipment opserator
(not necessarily the screen observer),

Construction

4,3,1. Mechanical

4.3.1.1. Breadboard Base and Table - The light socurces and
all components of the optical system will be mounted on a
breadboard base having sufficient rigidity to insure con-
tinued optical aligmment after initisl leveling and align-
ment on a fabricated steel table. This table, to be fur-
nished by the contractor, will incorporate a suitable

number of leveling jacks placed strategically across the

top surface of the table, Ancillary equivment will be placed
on racxs under the table., Suitable flexible connections
between the ancillary equipment and the breadboard components
will be provided.

4.3.1.2. Cabinet - A minimum cost, easily removable, but
sturdy, cebinet type cover will be vprovided to enclose the
light sources and all optical components excect the viewing
screen., The screen, mounted rigidly and perpendicular to
the breadboard base, will be available for easzy viewing by
an observer through a suitable aperture in the side of the
cabinet., Convenient access doors will be prcvided in the

=l
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ides of the cabinet for ease of illuminaticr =nd cotlcal
sdjustments by the eguipment operstor (”O“ i1

he screen observer). The intent and purto -
simple cabinet is to provide for isolating the lig

gide the projector from the eyes of the screen cbserver,
either directly or by reflection.

d—p (&)

4,3,1.3. Pzinting - The table and both the exterior and
interior of the cabinet, including the components housed
therein (other than lenses, mirrors or the screen) will
be coated with a non-reflecting black paint to the extent
that spurious reflected light will be minimized.

L.3,2, lectrical

4,3.2.1. Power - This equipment will be capable of
operating on 208 volt, plus or minus 2%, 60 Hertz, single
vthase, alternating current. Proper fusing will be supplied
to prevent circult overloads, and a spare quc/u will be
located immediately adjacent to each fuse holder (circuit
breakers may be substituted for fuses, if desired). A
heavy duty, Underwriter's Laboratory listed, 3-conductor
electrical extension cord with 3-prong Hubbel, or ecuiv-
alent, twist lock plug will be furnished with the bread-
board for connection to the operating power scurce. This
cord will be at least 20 feet long. '

4,3.2.2. Circuit Diagram - To expedite maintenance, an
electrical circuit diagram will be permanently attached
to the inside of one of the cabinet access doors.

4.3.3." Cooling - Should liguid cooling be reguired, the coolant
will be of a type which is not injuricus to personnel or to the
equipment itself. Particular attention should be directed towarc
designing a system which will direct any leaks away from the
screen cbserver and the equipment operator. An easy coolant re-
plenishment method should be supplied if a closed-circuit system
is used, In addition, all areas of the cooling system must be
accessible for inspection and maintenance. Should water be used
as the coolant in an open-circuit system, appropriate filters will
be furnished to preclude clogging of water Jackets or piping.

4,34, Safety

4,3.4,1, Ceneral - It is essential that personnel exposure
to hazardous situations be minimized. This should be
accomplished first, by eliminating hazardous conditions
througn effective design and secondly, by protecting per-
sonnel from hazards that cannot be eliminated.

-5-
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A 3.L.2, Minimaw Precautions - The followir; ur
safety precautions will avnly: (1) All ext nexn-
current-carrying metal parts must be electri con-
nected and grounded; (2) Provision must be m
prevent personnel from coming 1nto contact circuits
operating with an open circuit potential of volts or
more and a capablility for dellvc_xni 2.5 pe nllli-
amperes or more into a short circuit--where ssary,
interlocks will be employed; (3) Special precautions to

completely protect persoanel from possible brezkage.or
explosion of lamps must be made; (&) Moving varts (e.g.,
ventilating fans, drive belts, zears, etc. ) must be
enclosed; (5) Sharp edges or corners should be avoided;
(6) Design shall preclude inadvertant blockage of venti-
lating air intakes or exhausts; (7) Ventilating air
exhaust shell be directed away Ifrom the equlpment
operator and the screer observer; (8) Design shall pre-
clude the possibility of direct viewing of the laser
beam or of the laser veam striking any smooth reflecting
surface which might accidentally produce a specular re-
flection into the eyes of nearby versonnel; (9) Appropriate
warning signs. shall be strategically placed as necessary.

4,4, Msnuals - Three (3) copies each of an operators and a maintenance
manual will be supplied with the equipment in accordance with the Govern-
ment Specification DB-1003, attached. Exception--Xerox, or equal, copies
of typewritten content, bound in loose leaf form, are acceptable.
(Technical spe01f1catlon manuals, avallable from major parts suppliers,
should be included.)

5. MISCELLANEQOUS

5.1. Operating Enviromment - The equipment will normally be used in an
area having an ambient bemperature of T2CF plus or minus 209, and a humid-
ity of 55% plus or minus 5%.

5.2. Inspections =- Preliminary‘inspection of the finished product will
be conducted at the coantractor's plant. Pinal acceptance wlll be made
at the sponsor's facility.

5.3. Reporting - The contractor will be required to submit monthly,
final and financial reports in accordance with the Government Specifica-
tion DB-1001, attached. The final report will summarize the nrogress of
the werk., It will be completed within the allowable cost of the contract
and will be forwarded to the Consignee/s specified in the contract no
later than thirty (30) days after the agreed contract period.

-6
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‘,z.)h Proposal. Pormal - Bubmicsion oi any proposnt in resporai: Lo Lhooe
. development objectives will conform to the attached Culde for Proposal
Format., This provision is mandatory.

5.5. Resumes - Accompanying eaéh proposal there will be a detailed one
page resume covering each of the contractor's personnel who will con-
tribute fifty percent or more of their time to this effort.

6. GENERAL

The contractor should be guided by the principle that the end product
of this effort (a breadboard) will be used primarily by highly cualified
engineering and scientific personnel for testing under controlled laboratory
conditions. Esthetic appearance should therefore be subordinate to perfor-
mance and cost.

-7

Approved For Release 2005/05/20 - CIA-RDP78B04770A001700040007-4




