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February 10, 1956

Subject: Proposal for desk model sterecscope and related equipment.
Dear Sirs:

This proposal is regrettably late in coming, but the last ten days have
been spent on consideration of what is involved,

As I understand the task, there is a need for a modest number of inex-
pensive desk-type sterenscopes that can be used for long hours by a seated obtsmerv-
er without undue fatigue. The stereoscope must be usable at various optical mag-
nifications om prints as large as 9 x 18 inches. The prototype should be designed
and comstructed rather promptly to permit evaluation and lag time for production
to follow. The desk sterecscope should not be streamlined unduly if extra coste
are involved, but should be a good, rugged system well suited to the intended pur-
pose. Standard parts should be used wherever possible.

Some pressure of time might be relieved by the quick design and fabri-
cation of a light box and easel, combined in a single unit, and built mostly of wood.
The use of the easel approach would facilitate reduction of the prints at an early
date, using ordinary commercially available sterecscopes. The easel would have
s central slot and ample clearance beneath in order that the observer can handle
his large overlapping prints without need to fold them upwards. The slot in the
easel would have curved walls that would prevent creasing of prints and would so
far as possible cause the prints to follow natural bending. In this way aay stereo
overlapping of objects could be brought to the usual interpupillary distance of the
observer on any matching parts of the 9 x 18 prints. The slet and easel would per-
mit easy orientation of the prints in asimuth to permit alignment of the fields for
proper sterec vision without eye strain, .

The light box would be designed to illuminate the prints uniformwly with-
out shadows and without specular reflection in the direction of the observer's eyes.
A special light box surface could be provided that would serve for uniform illumi-
nation of a positive transparency on either side of the slot, following the device

WZ—
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developed several years ago at WADC,

The entire light box and easel would not weigh more than 30 lbs., and
hence could be located on any flat surface, desk top or otherwise, The easel
would have an adjustable slope for the comfort of the observer in leaning over
the ordinary stereoscope without need to stand at a table. This is especially
important for the large prints, The easel could be so designed as to minimise
the strain experienced by the observer in looking at the top of the 9 x 18 prints,
One might consider also a rotatable easel that would permit the observer to
examine the lower 9 inches only, followed by a 180-degres turn for further exam-
ination of the upper 9 inches in the lower 9-inch position. The reversal might not
be favorable to easy interpretation of continuous subjects, but it would prevent a
crouched attitude of the observer. A sloping easel should be ressonably conven-
jent. The observer might adjust the tilt to his liking. A reteatiom device might
be added at the top of the easel to keep the prints from sliding downwards, while
" at the same time permitting overlap adjustment,

The light box and easel combination is but a temporary solution, but
might be a good deal cheaper for general use than production of more permanent
type scanning desk stereoscopes in too large quantities,

If such a prototype light box and easel is to be c cintiaxted for {rom SPICA,
it would be on a cost basis under AF-type practices. Because of the writer's asso-
ciation with the governing committes, it is feared that a cofiflict of interest prob-
lem might arise. It is suggested, therefore, that the writer not charge for his per-
somal time in performance of the proposed contract. At the same time, it is clear
that not too many hours could be so expended away {rom other, remunerative tasks,
Whether there should be a fee or not to go with the propesed cost type coatract
should depend on the evaluation by the Government of the situation. The contrac-
tor will be willing to accept a non-profit type of contract if that should be offared,
again to overcome whatever conflict of interest problem might arise. Hewever, it
is realised that a non-profit situation might not necessarily be the preper solution
from point of view of the Government, since there would then be some implied lack
of responsibility of the contractor, or some favor might be intended. Heace, what-
ever course is deemed advisable by the Government will be satisfactory to SPICA,
although, of course, subject to business negotiations,

It is difficult to estimate just what such a light box and sasel might cost
in prototyps form. In a production run the units should not cost more than $150,00
each. The prototype might run to $2,000.00 for engineering design, meck-ups,
trial reductions of photegraphs, conference werk, and the like, Nothiag elaborate
is planned. It is simply that good cabinet-making quality can be expected, that
light switches will be good ones, that ground glass easel faces or plastic easel faces
might require special attestion, setc.

The primary subject of this proposal, howsver, is the desk model stereo-
scope. I would like to consider the instrument as designed and built in two models.
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These will be described below,

The writer has considered all the points remised in conferences with
Government personnel on the problem of the desk stersoscope. His suggestion
that rather large mirrors be used to aid in the reduction of stereo-pairs turas
out on serious study to be rather clumsy in all respects. The writer believes
that the ultimate users will not be satisfied with such a davice, hewever clear
the imagery may be. The curvature of the mirrors required causes such a dopth
of sagging that thers would be considerabls initisl expenses in obtaining preper
_ materials. Also, being of glass, there might well be breakage in use that sheuld
be unnecessary altogether,

After considerable sady of many points and many optical arrangements,
1 feel that the most useful desk stereoscope would be » modified version of a per-
{scopic type described by me in a recent conference in Washington,

The "Model 1" periscopic scanning desk stereoscope would have on either
side of center a double arm containing a large portion of the periscepic type optics.
There would be two swivel points, whers the arms connect te one ancther and where
the two armse comnect to the fixed center mounting. The doubls arm weuld permit
the complete scanning of a 9 x 18 format along any path chosen from ome part of the
format to another. The actual motion will be basically one invelving polar coor-
dinates of the arm as & whole, but the doubls linkage is necessary to preserve epti-
cal path length, while permitting the radial changes.

The pick-up objective will then be fairly close to the plane of the priats,
say, five inches away. The light rays would then follow a horisontal arm fer a &e-
tance of about 10 inches, proceed up through a swivel joint containing prisms, fel-
low along the second arm in a horisontal direction, then up through the second
swivel joint containing prisms, and thence through an inclined arm to the eye of the
observer. There would be intermediate reimaging optics of periscepic nature.

There would be an identical arrangement on the cther side of conter for
the other eye and photegraph. Iaterpupillary adjustment would be provided for in
standard ways. The image plane before the eyepiece would be reduced te about
half-scale, simply to preserve the field of view through the long tube. Magaify-
ing and interchangeable eyspisces would be provided, permitting a range of mag-
aification from 2 to 10 times, with respect to simple magnifiers used on the print.

The sig-sag arms in effect can move over a comsiderable area of the desk
top, bringing the field underneath to the fixed eys-point for the seated observer,
The ebserver would be looking in a slightly downward direction, say at & slepe
angle of 30 degrees, for maximum comfort. The eyspieces would be sereed at
about -2,0 diopters to prevent too much changing in focus of the accommedation
of the eye between writing notes, overlays, and sterec-examination. The eye-
pieces would, however, be focusable, with scales, for the cenvenience of differ-
ent obsarvers,

So far one has a general purpose desk sterecscope, requiring rather awk-
ward uncontrolled scanning of either arm, To sllow for scanning over large pidure
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areas in stereo, without need for continual readjustment of prints or scanning
arms, one must resort to linkages between the arms that in effect position the
perspective point or entrance pupil of the objective end over mating objects oa
the respective photographs. The scan over the picture area would thea find the
same fisld reproduced in the two eyspieces, suitable for continual sterecscepe
examimation. The two photographs would be set up by simple rules aloag per-
spective lines 30 that oblique pairing will be automatically fellowed in the scas.

It should be moted that other linkages might be added later to the same
scanning desk sterecscope to permit stereo-viewing of consecutive pictures on
the same, uacut run of film. Thus, ons might adapt the instrument to stereo-
viewing of the charting camera pictures {rom uncut contact print rolls, where
the picture roll is laid out across the upper side of the desk, transverse to the
center plane. There might be some need to view uncut positive transparencies,
for example, of the A-1 or A-2 configurations, or for any of the films so repro-
duced. In effect, we would be dismounting the individual eyes of the observer,
using one eye over a particular object somewhere on a photograph, and using the
other eye over the same object, somewhere else on another photograph. If a
field rotater is provided for in one arm of the pariscope, a complete scanning
system of general purpose mature would become available.

Periscope optics can becoms very complicated and expensive. There can
be many optical parts in so long a tubs, and a great deal of optical design is gen-
erally required. However, here we do not lack for light. Moreover, the observ-
er is seated comfertably, and the syspieces car be designed to cup convenieatly
to his eyes in the proper interpupiliary setting. Consequently, the exit pupil can
be quite emall. Since the instrument is to permit scanniag, and since low powers
are available as well as high, there seems to be no reason to strive for exception-
ally large fields of view,

Thus, if exit pupil and field of view are both restricted to fairly modest
values, the periscepic optics can be considerably simplified. A single erecting
intermediate group might be sufficient for the purpose, The problem is all the
easier if the arms can have an I.D. of about 2 inches or so, or even 1.5 inches.
The objective would then have an entrance pupil not larger than 0.5 inches clear
aperture. The exit pupil at 2 power would then be 0.25 inches clear apertare. At
10 power, it would be 0,050 inches, a value not at all unreasonable in microscope
practice. We almost have in effect a eplit binocular micrescope, where the objec-
tive end has been widely separated from the syepieces by intermediate reimaging
optice.

The main body of the desk sterecscope would be in a central supporting
mount of minimum dimensions, from which the arms swing and extend. The plc-
ture areas on either side and across the top would be relatively unencumbered.

The observer can thenm use overlays, rulers, and other instruments, pencils, and
the like, without much interference from metal parts. There would alse be &
minimum shadowing on the prints. There would very likely be linkage bars stmiched
horizontally between the two picture areas, but these would not be large. Perhaps
the gearing and linkages can be done by steel tapes along the arms, as on & drafting
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machine.

It is believed that the field rotating adjustment on the right arm might
be indispensable to the observer to take care of plans yaw between exposures and
to complete the scanning system. There might also be a very quick adjustment of
one objective to permit resetting of the perspective point over one print with res-
pect to the other, to prevent poor stereo vision where large scans are involved.
The scan might be made, say, 95% automatic, once the prints are adjasted, fol-
lowed by some very sasy manual adjustment to improve the stereo, when needed.

Again, it is difficult to predict the total initial cost of a protetype imstru-
ment. In preduction the units should not cost more than $1,000, 00 each, I deubt
if they could be much cheaper, considering all that is being built inte the one instru-
ment. The protetyps might run to $8,000.00 to allow for goed design and goed con-
struction. The delivery would be of the order of four menths f{rom date ¢f author-
isation to proceed.

mJiodel 2" would be the same as Model I, except that certain measuring aide
would be built inte the optical train. It would be possible to add a reflex scale or
scales that could be brought into the field of view at the choice of the ebserver. A
series of scales would be engraved onto a rotating disc at chosen intervals, such as
1:10, 000; 1:20, 000; 1:40, 000 etc. Then, intermediate scales would be obtained in &
continuous sequence by a scomar arrangement interpolating between one fixed scale
on the disc and the next,

A step further would be to replace the engraved disc with a circular ver-
siom of Kats® slide rule, or some modification thereof. The observer weuld then

set basic data onto suitable dials, such as altitude, focal length, oblique angle, plane

speed, and the like. The resulting reflex scals seen in the image fisld would them
be correct for the stated conditions. The design of this slide rule might be seme-
what involved, but it is feasible. Ome might even allow for asimuthal scale varia-
tions on the obligue views, such as one encounters either in the usual way en the
ordinary undistorted oblique, or om the cylindrically distorted obligue of the chart-
ing camera prints.

It may be that a related version of the above proposed scale system will
be an item in a forthcoming AF contract for another purpose. Clearly, there will
be mo overlap in expenses, since all will be under comtrol of the AF cogunisance.
The AF requirements are confined, however, to much larger scales, and the basic
instrument is a good deal simpler.

As to the form of contract contemplated, here again the best arrangement
may be a cost plus fixed fee, or straight non-profit type, with the writer's persend
time not chargeabls to the contract. The delivery time for a Model 2 prototype
would be of the ordsr of six months from date of ceatract, i{ s separate imstrument
altogether {rom Model 1. Whils Model 2 might be ordered directly, with Model )
omitted, the longer delivery might be disadvantageous.
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1f{ more time is available, the contractor would be very pleased. How-
ever, the delivery times in question can be met if subcentracts can be comsidered
necessary to the performance of the comtract.

SPICA would undertake to do the opticl and mechanical design of the hard-
ware described abeve, but would find it necessary to subcontract the fabrication.
Priorities or premium prices might be necessary to obtaia adequate deliveries
from successful bidders on the proposed subcoatracts.

It is suggested that details be worked out between Government negotiators
and our business management along the tentative lines discussed above.

If the contract is to be non-profit, an advanced payment arrangement
would be necessary for successful periormance. No large payments would be need-
ed, but SPICA would have to have some relief {rom tying up funds needed for remu-
nerative contracts elsewhere. Similarly, in any case some form of prempt repay-
ment of direct and supportable costs, and overhead would be necessary for our suc-
cessful performance.

Another form of arrangement suitable to SPICA's needs would be for the
Government to enter into a comtract with a larger prime coatzacter who weuld then
contract with SPICA for the design and engineering services described above, In
such a case, howaver, SPICA would enter imto the sub-contract invelved om a cost
plus fixed fee basis, and the non-profit type of coatract would not be considered.
Alse, the writer would enter his time as a cost factor against such & sub-contract
according te his practice on other contracts on hand, It would be equally neceseary
that prompt reimbursement or advance payments be considered part of such a con-
tract,

It is hoped that negotiations can begin immediately on receipt of this pro-
posal. If extremely prompt action is required om our part, we would respond te a
telegram of authorisation to proceed, or to a letter, or in sccordance with instruc-
tions. Perhaps it would {acilitate negotiations if our Executive Vice President,
currently cleared through Secret, wers requested to submit application for such
extra clearances as may be needed in this and other matters of the samd nature.

Respectiully submitted,

SPICA, Inc.

James G. Baker
Preesident

JGB/11
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March 21, 1936

Dr. Roderic M. Scott
The Perkin-Elmer Corporatioa
Ridgeway Professional Buildiag
Stamferd, Commecticut

Dear Rod:

We have been using the IBM machines 50 constantly that 1 have
not gotten the time to work out detailed propesals. However, this situation
is clearing up. What I shall previde herewith {8 a quick shetch of what we
hope to do, and thea go ahead in the next several days with further details
for your more fo proposal to come.

1. A Rectifier for 9 x 18 and 9 x 9-inch Negatives.

1 am londing you herewith a Zelss Cataleg on asrial phete-
graphic reduction problems, which may be of interest to you. Weould you
please retura it to me in a few days?

The Reed Rectifier referred to several times by  |is  STAT
laid out on a horisental bed, making it perhaps awkward to make rectified
pictures oa large copy priats or negative materials. 1 prefer the Zelss ver-
tical arrangemeni, provided our study does not show that we need %00 large a
vertical adjustment, which would be uawieldly on that accousnt.

1 believe we shoul provide a condenser type of illumination,
instead of a diffusion light box, as on the Reed. The condenser moethed tonds
te conssrve contrast ia the fiaer detail The condenser might be the usnal
thing, which would be very large (20 inches clear aperture) or might befter
be a cylindrical cendensing lens pair, mounted on a recking arm, drivea by
cam across the negative format at & variable rate to preduce evea illumina-
tion on the copy. Rectification near the vertical is quite casy, and the illumi-

_matien is no problem. Rectification of the Metrogon high obliques is quite dif-

‘Wyeuist The illumination varies by the cosine fourth and the angles are very
gress in the outer field. Owne cam rectify Metrogen 60-degree shliques to with-
in 18 dsgrees of the horison, but anything more than that weuld aet be useful
exespt for coast line contours, islands, and the like.

The rectifier is to be designed as a single stage device, but
usable as a two stage device also. The single stage means that a rectified
priat can be made from the original negative even at high angles. The two
. stage means that the rectification can be divided between two successive phote-
graphic processes and imagings, a techunique that reduces the need for wide :

Coihopuie 3
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angle lenses in the rectifier. However, volume production is difficult, and
the work is doubled. Ia the two stage, you might work {yesm a master posi-
tive copy, eading wp in a positive, print or film. Evea in the single stage
device, you might want to start with a copy contact pesitive, ending up in &
rectified master negative, from which contact prints can be made in quantity.

In any rectifier, the ohject plane, the image plane and a plane
through a point half-way between the nodal peints of the lens perpeadicular to
the optical axis all meet in a common lins, about which the tilting is to be
accomplished. The intersection in gensral is virtual, especially for low tilt
angles. This setup preserves the geometry of perspective. A re ]
grid on the negative projects into a trapeseidal grid on the tilted e plane;
viee versa, mapping grids on the terrain will have been imaged in offect o
the tilted taking camera into the inverse trapeseidal grid, whieh after rectifi-
cation restores to a rectangular grid.

There will also have to be an asimuthal adjustment to the asga-
tive film holding devics, which should take both rell film and eut film, This
adjustment restores the vertical plane through the perspective coater, prevat-
ing skewing of the projected rectified image. The horisea, whether on the pheb-
graph or virtual, then becomes a horisental line, if the image plane is horinoa-
tal. It can be assumed that the optical axis of the camera is contored in the for-
mat. MHeace the vertical plane referred to above is the plane of symmetry of he
rectifier, and contains the optical axis of the rectifying leas.

The Metrogon 60-degree obliques require a 140-degree leas in
the rectifier. My previous wartime work proved that a Hypergoa will de this
job very micely. However, we can retain more reselution if we irep back to
two stage rectifying for these high es, and use & leas of smaller fleld, sa
90 degrees, of about £/16 instead of {/ 50, as for the Hypergsa. In goneral,
rectifying lenses will be designed st £/11 to £/ 16 t0 preserve difiraction reselu-
tion. They will be designed to have samse ‘distertion residuals as en the
original negatives, insofar as practicable. I would do this caly for the special
24 and 36-inch lenses I have designed, and for the C-system. The basking
platen will have t0 be curved in similar fashion, as in the original camera, or
perhaps 1 caa calculate the distortion curve for the film held on a flat platea.

The projection throw for the 6-inch Metrogons, and the 34-inch
1/ 8's can be accommodated on a vertical stand with large horizsental sasel. The
ecasel should accommodate cut film, cut printing paper, or have adapters for
holding rolls of priats er rells of film of large sine with light protection. The
rectified formats are larger than the ori and for high obligques, a great
deal larger. Hence, the easel will be large, and means will have to be previded
to hold prints or film flat. At high angles small departures from flatness
affect the rectification sericusly. Conversely, small deviations em the casel
can be used 0 climinate distortion residuals, especially these that change rapid-
ly in sinuseidal or other form across the platen. We might think in tezms of
having an casel table built specially for elimination of the distertion net other-
wise sliminated in the projection lens.

The projection throw for the 3é-inch might still be dons directly,
but the distance aleag the optical axis would already thea be six feet betweca
negative format and printing surface. The lons weuld have a fecal leagth pro-
ducing a vertical scale ia the copy, which then is constant ever the copy,
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equivaleat to what the original lens would have taken of the vertical if not in
the oblique position. Thus, the 36-inch tilted at 30 degrees, say, phote-

s reduced seale compared to what it obtains on the vertical views.
The rectifier, however, can rectify out to the same vertical seale, but for
the distant terrain, viewed obliquely. There is therefore cnlargement, which
can be considerable at high es. Beyend T0 degrees it is net o0 useful,
and of course, at the horison enlargement is iafinite. One can preduce
partial rectification, however, aand obtain the horisca.

Variations in elevation of terrain will cause the reqtified tnz:o
to lie in rectified planes, shifted with respect to ens ancthey, accerding te
elevation. Distant meuntains will be "pushed” outwards whea rectified.

As far as the rectifier is concerned, 1 think we should come wp
with something of maximum conveniencs for the operater with respest to film
handling, marking, illuminatien contrel, focusing, stc. It will dbe [}
large device, particularly if we include the C-oystem with its leng length.
We would have to fold up the projection throw with mirrers to keep the system
compact.

Perhaps we should arrange the design to accemmodate the 6,
24 and 36-inch pigtures on eme rectifier with Sunxn.uuﬂo prejestion leases,
and have another mousnting for the C-system. The film helders, and casel
might be identical, and even iaterchangeadle batweea the twe mounts, bt C
might have its own illumination system. The odd film sise might maake it
desizable to have its owa film helder, too.

; 2. Cost of a design study. At fhis juncture [ weuld estimate that
SPICA ceuld complete a techaical study of what is required fer abeut §4, 000. 00
worth of time, wp in a detailed repert. The study weuld be done -

- tially by me, y by my mathematician, and by agTAT
aew man | expect to obtain shortly, whe is alse & mathematician. 1 would got
together pertineat infermation {rom existing literature, and do whatever is
necessary o plan a rectifier for the ncn“gcmuo. This would be & fined-
price ¢ te, including all costs and prefits A mere formal price and break-
down would be provided in a propusal more carefully worked out.

3. SPICA would undertake to dosign the optics, but leave fabrisa-
tion and enginsering of the mount to Perkin-Elmer, The do would alee
include adaptation to melt as required. It appears that these lenses are all
areund {/11 to {/16, invelve quite wide angles and precisien reselution, with
minimum and contrelled distertion residuals, but aze net critical to color cor-
rection. We can use specified light sources and filters to restrict the celer
range. At the present mement | weuld give a round figure of $6, 000 cash for
the cost of the optical design for lenses for the b-inch, 24-insh, 34-inch sad
180-inch threws. Each do would permit single e vestification up to 60
degrees and two stage up %0 70 degrees, or even 75 if 1 can do it.

4. The cest surveillance of design and construstion. ] would esti-
mate this tentatively at $2, 000, which would inslude mvi and conference time.

Thus, if the full pregram abeve is planned, the tentative price
would ceme te $30, 000.00. It weuld be carried sut rather quickiy as seea oo
a green light io given contractually. I thiak the study could be completed ia
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twe meunths from the go ahead, and the optical designs weuld fellow in seme
preferred erder at the rate of about ane design per menth. This means
everything would be completed ia six menths from date of contract. I thiak
we might proceed more quickly if the urgency demanded it.

A mere careful propesal and price breakdowa will be forth-
coming sesa.

( AR EREERERE RN RN B

$. The Charting Camera Rectifier:

1 think the desiga study weould in this case include the
design, such as it is. I have in mind a single stage device, where the origi-
nal negative paneramic film is wound acress a spherical backing surface,
which is transparent, threugh which condenser illumination is .
Quite possibly I would use & beam splitter acress the short width of the fillm
to separate out the film, platen and condenser from the returning light {rem

the primary spherical miwor.

The rectificr would consist of a Schamidt type setup with spheri-
cal primary, the platen and beam splitter above, and a special lens at the con-
u:dmm..auah&:,ammr. The special leas will have %o have a
120-degree flat field free of distertion, but can eperate at {/11 0 £/16. There

well have %o be a toric fisld-flattener and distortien climinater at the
negative film spherical surface, 10 take out the differense between the Schmidt
type focal surface and the original cylindrical type focal surface of pane-
ramic sweep.

The sasel in this case will have to contain the asimuthal and
tilt corrections that may be required, ia case the pancvmmic sweep has been
taken fors or aft of the vertical transverss plane.

SPICA weuld undertake the design study and cal design for
a price of 10, 000. A mere detailed cost breakdown will » and the price
may come out to be lower. Hewever, followiag all the details of the
rectifying precess of the cylindrical aegatives, plane mevements,
compression of scale cause by voll, otc., might complicate the ous of
the optimum rectified coples. w.mu«umumm for
unsymmetrical toric surfaces, and the like. ] don't want to get e time
consuming bind, Our price includes everhead, which at present is rumning at
84% of direct labeor.

It is contemplated that the eriginal aegative rell will be used e
the rectifies. mnwn-u«::mar‘muut .u::;. ln-odt:‘h:.:c-
tanguiar, rather tham fanmning eut, altheugh would be permitted, reod,
but uses more film and is redundant. The copy filmm or priat rell would be
about 20 inches wide. Where the eriginal pictures are end to end the
rell, the copy pictures are side by side along the wider vell. (Asin pro-
pesed Lastman centact priater).

It would be pessible to obtaia partial rectification of the herinen
by tilting the casel, sliding the film horisea image ever to the axis of the
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rectifying system and focu for proper conjugates. Omne might restify
the -60 to plus 60 sweep, ::‘mm;w:«m...m:dh
of the 60 %0 horisen strips.

Delivery time on the proposed study and design abeve
would zun at about six menths from date of contract.

6. Nereo-viewing:

1 am enclosing a copy of the preposals made seme time
apdtoﬁyhﬁ 1 have heard that some action has been takea to
get funds, but have ae direct word. HMeace, you can take over these pre-
posals and SPICA will not deal direcily en these items, unless you fail to
get the backing for seme reasonm. :

SPICA would undertake to provide a detailed description
of the priater, light table, and stersoscepes, includiag pertineat drawings,
for a price of $4, 000. 00, but would not undertake to engineer the primter or
light table. SPICA would provide a rather good mock-up of he table
from whieh Perkin-Elmer might carry on with the astual d medel
te be provided the customer. The cost of this meck-up would include the

drafting time and outside labor and materiale, and would rua to about §1.00.0,

SPICA can undertake to previde 21X, 4X and 10X Steree-
scopes for use with the light table and easal. The thres sterecscopes would

The cenception is that the printer will combine the initial
negative frames at odd asimuths with respect to drift cute copy filme as posi-
tive transpareacies, with the plane drift, at least for the tranoverse direction,
lined up aleag the direction of wind ofthe film copy, with a displacement as
may be required to keep de obhjects oa successive pictures oquidistant
from the sides of the copy . rwwmmw These
are spesled in reduced and put ento the light table, inte
tral slet emnte take-up 5. Thereafter, steveo-ohjects san be hrought
the viginity of the central strip avea, which is about 2. § inshes wide by wp
0 .

; ‘ 700000pes
comfortably. The work is divided between an orviginal technician whe marks
the drift direction ea the negative, and displacement, if any; a dark yeom
weorker who puts the negative in the printey and whe makes up twe identical
copies en positive film with the drift lined up preperly; and a group of phote-

about $6350. 00 each. The 10X will be smallery and simpley, but will
designed and Wuilt in protetype form. The first ene weuld cost about §i, 508,
but subsequent ones would cost abeut $400. 00 each. ' con-

The 23X
veniently on steree-priats, haviag feldiag legs, focusing and interpupillary
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adjustment. The 4X can be used in this way alse, but is better used en
positive transparencies, owing to a short working distance. It t0e hae
felding legs, interpupillary stment and focusing. The 16X will be
mounted more simply, dut have interpupiliary adjustment and fosus-
ing alse. All three, the legs felded, can be placed snte the carriage men-
tiened abeve that slides up and down aloag the viewing arvea,

We have already made quite a bit of progress en the
table and sasel design. Shertly, an isometric view be mads &
to you that will serve teo indicate to the customsr what we have in mind; or
at least, it will help your owa draftsman to prepare new drawings with euta-

ways for preposal purposes.

Thus, the work referred to above comes % about $5,00.80
with delivery in three months from date of contract. Wo have ne interest
in desi the dotails of the special darkreom priater, but will make 3
study of all the pertinent details and submit a report with recommendations.

7. Desk Stereoscope:

This is a rather ambitious item and we have already -
od somse time on it. I have held up en any further work, siace 1 have ast rd
frem| | The gemeral idea is coveresd in the accompanying write-wp.  STAT
However, we have progressed further and have a good {dea of the nature

the periscopes required, the pantographic linkages.

SPICA again would provide a design study, and the eptical
design cemplets for the periscopes and magnifiers. We would alse partici-
pate ia surveillance and follow-through to gearantes suscessful : .
This instrument, if made fully convenient, may become & very item
with phote-interpreters, and ] suggest that we go after it very | o It
invelves a aice little computer, some mechanical linkages, moter 'R
rough aad fine settiags, powers from 2X te 10X. As descrided in the acsom-
panying write-up, we have planned 10 view wp to 20 x 20-inch formats, allow-
ing for the widest films we might cont te observing, sueh as twe of our
strips of 9-ineh films adjacent, or rectified prints of large sise, rectified
positives, aad the like.

The desiga study weuld aot be a ¢ et one, lhc:.:ur
engineers will want to have a real hand in do the linkages

bearings. However, we would give it all we could, fyem which point you osuid
take over. Much could be done in conferences.

SPICA will undertake the design study, includiag the eptical
desiga, for §10, 000, ending in a technical report with drawings. The dur-
veillance would come to another $2, 000, resuiting in a tetal price of §12,000.00.
A breakdown will follow. In the sccompanying write-up, 1 mention $8, 000 for
s protetype. The iastrument aow sesems more complicated to me, and with
overhead, profit, G & A, etc., may be much morve. I alee mention a preo-
duction cost of §1, 000.00 in meodest quantities. I now think it will be much
meore. However, the instrumeat has great merit, and has seme guantitative
features as well. Delivery would be in six menths frem date of contract.

8. Night Photography:

Sanitized Copy Approved for Release 2011/10/06 : CIA-RDP89B00709R000300540020-5



g

—

Sanitized Copy Approved for Release 2011/10/06 : CIA-RDP89B00709R000300540020-5

Drz. Roderic M. Scett -T- Marech 21, 1956

SPICA would undertake to provide a design study, inglud-
ing optical design fer $8, 000.00. SPICA would also lend surveillance ’
cenforence work, fisld work, and fellow-through for $4, 000. 00, which
includes cost of travel, and travel time.

As far as ] can tell at the preseat moment, the system
will be an slaborated form of the 2-mirror Schmidt, semng COr-
rective optics, aspheric mirrors and correcting plates. systam weuld
work at /1 and have a t-stop of at least £/1.5. Celer correction, if diffevent
from full mirror correction, will still permit use fremn blue t0 deep ved.

The lyntmwinhanaw~hchmdlu|ﬁ. and would take
night pictures oa a 9 x 9 format for at least the included cirele, and hope-
fully for the 9 x 9 full format, 1 have visited Pelareid aad it seems sertaia
that we can take pictures without snow cover withia plus or minus twe days
of full moon with exposure times not exceeding 18 seconds. Under ideal con-
ditions with saow ew.zmwmutmm:uuauam-. the

exposure time might be as short as 0.3 seconds. The preperly exposed meen-

light pictures appear hardly distinguishable from daytime pictures.

The two-mirror system will be so designed as to have the
format behind the primary mirror back and cell in an accessible positien.
Wmh!ﬂh.ﬁllhdumcdhhﬁo system to eliminate stray light.
The aspheric surfaces will be quite deep because of the need for compast
design. There might be as many as fouy aspheric surfaces quite remete
even from cemics to be made precisely.

1 do net like to ssparate the optical design frem the hd.a
study, since they are too closely intertwined. It would do no good te prepose
an optical system, and thea later to find that it does not werk well enough.

Delivery would be within ten menths after date of contract.

Gensrally speaking the terms and conditions of the contrast
we propose will follow the pattern established under Perkin-Klmer Purchase
Order No. 57804 and/ or those terms custemarily included in a fined price

subcontract under a Goverament prime ceatract.

Patent and eopzrdﬁt articles used will of course reserve
to SPICA all commercial rights will be equal to these granted by the

Goverament to Perkin-Elmer. SPICA does not propose te furnish any patents
or cepyrights which are the result of general ressarch net spesifi attrid-

utable te this contract sven though developed or first veduced o writing during

the peried of this contract.

Any specific requirements such as insurance on Govorament
property or Perkia-Elmer property furnished SPICA will incresase the tetal

price or be subject to negotiations at the time such requirement is established.

SPICA would like t0 submit monthly iaveices uwp to 0% of
the coatract price for work accomplished. Payment is to be within & de
nated peried of time thereafter, of the order of ten days with a discount
1/ 2%. The remaining 10% can be withheld pendiag satisfaction of all contract
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