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ABSTRACT

-~
Bdatioad

The value: - . . ‘
alue of the HR-73C Configuration, the possibility of developing

it, the technical problems involved, ’and the pra

Lo
[

] . the development are discu;ged. It is concluded .that the nen

 should . ‘ o - : ' ‘ ‘

@ uld and can be developed, and .8 proposed program to acéomplilsh the
development ig Presented. R i S

Engineering Report No. 5373
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1 = INTRODUCTION

This proposal ig made in response to the continued interest in the

HR-?BC Configuration, It ig based oa the performance which was observed and

recorded during the test pexiod in 1958. Although great strides were made

fa four yearg' developnent of the "c" Syeten, the progran wvas terminated just

as this Corporation started to provide electrameehanieal engineering for the‘,

v overall system. f,f ‘ L .ft@ ' . 'j,””fw:‘ : ~..' f_'“ SRS

At that time there uere serious doubts thst the configuration wag cap-

“u able of performance competitive tc existing systems.

As a result of the studfes

:.'_~L‘and modifications initiated by. this cotporation,

£ield tests ptoved that the

System is superier te aay existing systen of

,,comparable veight aad focal length The limitations found in the c" System

during these tests were caused by unreliabilities of a8 mechanical and eleettical
nature. ’

The "C" System's unique capability of high oblique phetography, and four

advanced design features - (1.) A reimaging projaction system; (2.) A center

of gravity support; (3.) - ebjecc Bpace scanning; and (4.) Lightweight re-
flecting optics — are sufficiently important to Justify fuproving the re-
liability of the "g“ System (sce Section 2),

After careful study, this Corporatiocn's engineering project group is con~-

vianced that the necessary reliabilfity of the "c" System can be obtatped. A
general review of the preseat optical, mechanfcal apd slectrical status (see
Section 3) conclusively demonstrates that this reliability can be attained.

Detailed analyses were wade of the system to uncover auy technical problemg

vhose solution might be prohibitive in time or cost. These problems thich are

detailad (see Section 4), namely, atmosphere, film, optics, vibration, image

motion compensation, and focus, and all have reascusble solutiouns.

Engineering Report No. §372

Approved For Release 2008/12/22 : CIA-RDP74B00752R000100130001-1 1
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A logical vork plan and approach to sclve these problems is given (see Sec~
tion 5}, Examination of this work plan discloses no major obstacles snd the
estimated time to make the "C" System operaticmal is thirty-six weeks.

We have a propnsed progrsm (see Section 6) whpse acceptance would resuit
not only in an operational "C" System, but also in-significant advances {n the
state of photographic reconmaissance, This is an fmportant progr%m, and we

\ )
are anxious to undertake it, J

Engineering Report No. 5373 . 2.
Approved For Release 2008/12/22 : CIA-RDP74B00752R000100130001-1
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2 - OBJECTIVE OF PROPOSED PROGRAM

To the best of our knowladge, the NR-73C Configuration is the only
long focal lemgth photographic reconnatssance system, 1ﬁ an advanced develop-
ment stage, capable of high obliqué photography. It is our belief that this
1s a valuable capability. :(Seg_Figure 1.) o : ' .;
| ‘Purthermore, the second.unique capability of ;he configuration is that |
there are four advanced designvconcépté‘eqbodiéd in this éonfignration which
may be required fn future reconnaissanée systems.. We know éf_ho,better way
to learn the practical value of'fheséwiﬁporéant feaéufgs.other thaﬁlﬁy the
perfection of this copfigut#tion, ‘Ihese features are;
| (1) A feimaging projectioh éygﬁem. This has two values: It permit;f'
the use of fine'grain eﬁﬁlsions since the system can be made

apochromatic; and it permits a 4mall primary focal plane and a

JPN
>t

L)

small effiéient shutter.

(2) A center of gravity support. This provides inertia stabilization

szl e .“-,‘I- min n a Siaae % aid widsaned iz m E"."ﬂ-'a

';' ' and greatly reduces the weight of stabilization components.

(3) Object space scahning. This feature permits less mechanical

PO

clearance for the reconnalssance system, and, alone among the
four features, has been successfully proven.

(4) Light weight, high quality reflecting optics. The value of this
type of optical element will become more important as the light
weight requirement increases, but the feasibility of manufacturing
these elements must be determined by testing of overall system

performance.

m

Engineering Report No. 5373 3.
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In view of these capabilities, the objective of this proposed program

is to:

{1) Z?Provide one HR-73C Configuration capable of reliably recording
on film the images of ground targets of a quality comparable

to the best obtained to date; and

N
N

(2)  Deliver this configuration, accompanied by an adequately trained -

operating crew, to a using Detachment within thirty-six (36) weeks.

y

Engineering Report MNo. 5373 :
Approved For Release 2008/12/22 : CIA-RDP74B00752R000100130001-1
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3_~- PRESENT STATUS

In cousidering the present status of the coﬁfiguration, it is
especially {mportant to comsider both its physical aspects and also the

persomnel tbat would be working on the equipment.

The project group that became fully familiar with the configuration ;

3

during the recemt nine month program are convinced, without exception, that
"the configuration can be nade to operate feliably. These people feel that'
the unsolved problems are not more difficult than those which they have
successfully overcome already. This group is still available for assignment

to this proposed program and each individual is very interested in carrying

~this program to a successful conclusion.

The physical aspects of the configuration (serial number 4) are

summarized below:

Configuration, Optical

An accurate evaluation of the fmherent resolution capabilities of the
optical system can be made by examining the photographically recorded static
resolution, which was finally improved to about 60 lines per millimeter.
Visual observations of collimated resolution targets averaged 60 to 80 lines
per millimeter, and a recent auto-collimation of the configuration indicated
that a capability of visually resolving 80 to 100 lines per millimeter
existed. (A record summary of system resolution is presented in Appendix D,
Engineering Report Number 5364, dated 12 January 1959)

The differences between these static resolution levels and the
levels obtained in actual flight can be attributed mainly to such functions

as vibrations, uncompensated image motion, and imperfect focus.

Engineering Report No. 5373

Approved For Release 2008/12/22 : CIA-RDP74B00752R000100130001-1
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As these deteriorating effects are reduced the subsequent in-flight

performance level will improve.

Configuration, Mechanical

There are several major mechanical considerations to bear in mind when

examining the configuration. Primarily, the mechanical structure itself,

and especially the members supporting the optical elements, must not cause T
' /

or transmit intolerable vibrationms. Recant modifications have made sig- '

' nificant improvements in this area, and recent tests show vibration levels

of the optical elements are within tolerable limits. Secondly, the structure

itself was modified to make it more rigid which is a prerequisite for
proper stabilization. Finally, the ‘correct mechanical functioning of each

dynamic aspect must be considered Some minor modifications are indicated:

wImprovement of the oblique scan bearing; strengthening of the pitch flexure;

further testing of the improved shutter; and a critical examination of the
film drive assembly.

The mechanical structure of the configuration, in light of present
knowledge, is slmost satisfactory to perform its intended functions.

Configuration, electronics

The work of the past sveral months has led conclusivaly to the realiza-
tion that the majority of the existing problems are within the realm of the
electronics. These problems are somewhat complicated because many mod{fi-
cations have been made and it is necessary to determine Just what the
existing individual components are and what the existing circuitry is, and

only then can the specific cause of malfunction be located and investigated.

Erglneer  oved For Release 2008/12/22 : CIA-RDP74B00752R000100130001-1 7.
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\

The system is plagued with such difficulties as a distorted and‘
varying IMC rate, extraneous signals that produce unwanted flutter in the
oblique drive, an inability to maintain the configuration im balance over
a long time interval, and tolerances assigned to numeréus components which
are too broad. Furthermore, the frequemcy of the existing 400 cycle power
supply is not held within necessary limits, ’ " 4 )
Basic design philosophies, within present knowledge, seem to be sound.

The execution must be improved to obtain a satisfactory unit.

Copfggprétion, preseunt capabiiity :

None of the flight tésts &uringAthe récentrlhé'mohth.ﬁrogram ;ere
:execﬁted without some malfunction,(suﬁmarized in Appaendix C; Enginéering
Report Number 5364 dated January.12, 1959); the unfeliability of the con-
figut;cion must be eliminatea. Individual frames from these flights gave
evidence of an in-flight lens-film resolution of 35 lines per millimeter.
Spotting accuracy, that 1s aiming, was good, and the configuration operated
in ail three modes.

Drawings and Diagrams

With respect to this configuration, many mechanical drawings and
circuit diagrams are ipaccurate and incomplete.

Mapuals

The present set of manuals, to be descriptive of the modified con-
figuration, would have to be extensively revised both to incorporate the
many changes and to elaborate on some existing aspects. Within the s cope
of the proposed program, it is felt that revised mzsnuals may not be necessary
for proper maintenance or operation of the configuration, especislly if field

personnel maintein comprehensive individual notebooks.

“nyine ine Nemase e €272
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Support Equipment:

Two Hand Controls and Memory Units have been used during the recent

program. They require a general maintenarce and overhaul before they can

be recalibrated and considered serviceable again, Eicept for the inhetent
disadvantages of the cable linkage from the Hand Control to the Drift Sight,
the operation of these unité has been satisfactory : o o 3

A recent imvestigatiom has disclosed that the target image from the

'300 inch collimatot is being degraded The cause of this has been attributed

to thermal gtadients, especially those in the vicinity of the rotating scan

~mirror. This effect becomes particnlarly apparent during such seasons when

= the room containing the equipment cannot be kept at a constant temperature.

In addition to this, it is felt that some distortion of the image may be
introduced by the scan mirror itself. These two effects should be investi-
gated and minimized in order to have a useful collimator.

Although not essential to proper functioning, certain additiomal
mecnnnical modifications to the collimator are desirable to {mprove some
presently awkward mechanical. adjustments.

The Power Cart has functiomed well during use. However, recent cone
figuration test results indicate that the 400 cycle output may be varying
and contributing to the observed malfunction of the configuration gyros.

The stability of the Power Cart's 400 cycles must be within tolerable limits

before it can be considered satisfactory.

The nature, status, quantity and location of equipment manufactured
as gupport or regiacement parts for the HR-73C configuration will have to
be determined. Much of this equipment is presently located in depots, as
back-up and spare parts. A comprenensive listing 23 well as a coantrol log

will have to be established.

Engineering Report No. 5373 9.
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4 - TECHNICAL PROBLEMS

\
GENERAL NATURE OF THE PROBLEMS

There are only six factors which influence final picture taking
capability of an aerial camera, 1In order these are: atmosphere; film;
optics; vibration; image motion compensation; and focus. !

ATMOSPHERE - Atmosphere has two manifestations. One is the atmosphere

external to the vehicle, and the second is the local atmosphere surrounding

fhe camera. The former is something over which an aerial camera has no
control, but which is believed to impose no limit in the particulér case
of the "C" Configuration. The environment within the 'C'" bag, however,

15 controllable, and, to the extent that it might iﬁpose regolution limita-
tions on the '"C'" System, it can be dealt with by modifications to that
environment.

ZLEE « The film limitation on resolution is beyond present control.

A fast, fine grained, high resolution film is desired. A faster film would
be most desirable, since shorter exposures would be permitted, and this would
reduce the degradation due to vibration or image motiom.

OPTICS - The limitation imposed by optics fall into two areas: Those
imposed by the design itself; and those imposed by the execution of the
design. In the first case there is no cause for concern with the possible
resolution obtainable with the '"C" Configuration. In the second case, the
light weight mirrors may impose a limit on obtainable resolution.

VIBRATION - Vibration also falls into two categories: Those created

by the vehicle; and those created by intermal operations of the camera. The

Enginecering Rerort Ro. 5373 10,
Approved For Release 2008/12/22 : CIA-RDP74B00752R000100130001-1
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latter have been dealt with extensively, and are now believed to be at
tolerable levels, although the shutter vibration level should be retested
since the shutter has Leen modified recently. The external vibration
problems can best be reduced by a well'executed vibration isolation mount.
Such a design is available, and reduction of externally created vib£ation

degradation is possible. Test evidence indicates that only mechanically

coupled vibration is a problem, and that acoustically coupled vibration

- need not be considered.

IMAGE>MOTION COMPENSATION - I.M.C. involves the remo§a1 of image
motion arising from motién of the cémera relative to the object. " 'The design
of the "C" Configuration is such that drift perpendicular to flight line
is not compensated. Furthermore, the errors in sensing, that is, the
capability of a driver to set im an accurate track réte, and his ability
to determine an accurate track rate from the view presented in the Drift
Sight are limitatioys on the I.H.C. Beyond this problem, there are those
problems within the camera which prevent it from adequately compensating
such things as distorted signals in the atabiiization, positioning or
auto-balance circuits, and flexure of the entire piece of hardware under
the influence of stabilization, for instance.

FOCUS - Focus requires the image to be in coincidence with the emulsion
during exposure,

Evidence indicates that focus achieved to date is adequate. However,
there is no doubt that a lessening of degradation due to I.M.C. and vibra-
tion will more critically test focus, but the laws of nature will not
pmvent focus being improved. Im fact, there are only hardware type problems

involved in improving focus if this is required by better resolution levels.

£aglncecing Revort o, 5373 11.
Approved For Release 2008/12/22 : CIA-RDP74B00752R000100130001-1
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SPECIFIC DETAILS OF THE PROBLEMS

The specific problems of the ''C" Configuration fall generally into
the last three areas, that is, image motion compensation, vibration, and
focus in order of problem magnitude. There is also the very critical

problem of reliability, since the configuration must actually operate
\ :

before deficient operation can be lessened. Finally, there must be some

special instrumentation. The technical details of salient problems are

"~ discussed below:

IMAGE MOTION COMPENSATION - There are several problems in the area

of image motionscompensation.,iv_”

Pitch I M-c - The yaw and roll stabilizers‘efe closed loop systems.
Ia such systems variation in internal gain has only second order effects.
The I.M.C. is 1ntroduced into the pitch stabilizer by means of an open
‘loop system; consequently, any variation of parameters has first order
effeces on the I.M.C. rate.

This problem can be overcome by closing the loop, or improving the
open loop stability. ‘The most attractive solution is to improve thevopen
loop stability by applying the advances in transistors and transistor
circuit design which have occurred since the original deeign; this has the
further advantage of permitting'weight reduction.

Auto-balance - Tests on the existing system failed to efther prove

or disprove the adequacy of the auto-balance. There is reason to suspect,
to establish the exact status of the auto-balance.

Stabilizers - There is reason to believe that the existing gyro

stabilizsgtion loop is either adequate or very close to being adequate.

Enginee Apnroved For Release 2008/12/22 : CIA-RDP74B00752R000100130001-1
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This cannot be determined unless some very accurate and careful tests
are performed.

However, the equations for stabilization comtain a first order term
proportional to the angular momentum of the gyro spin wheel. The angular
velocity of the spin wheel is of course proportional to the supply frequency

' N

(nominally 400 cycles). Considering the high accuracy required, variationszf

in supply frequency can be expected to produce relatively large variations

in stabilization accuracy.

The 400 cycle supply requirement can be met best by a transistorized
inverter rather than an engine driven alternatér; The frequeacy and voltage
of the inverter can be controlled within close limits. An inverter similar
to that in the Hand Control could be used and would allow overall weight
reduction. |

" The limited test time with the positioning servo has not permitted
any accurate conclusions on this device.

Flexures - The stabilization solenoid flexure links presently installed
between the stabllizing solenoids and the camera body have repeatedly
failed dve to fatigue cracking., This prevents stabilization and can result
also in damage to the configuration; ball and socket joints are one possible
solution.

External Command Equipment - An equipment group consisting of the

Drift Sight, Hand Control, Memory Unit and the Operator serve to supply
the Configuration with information which directly commands the I1.M.C.
rate and controls positioning and aiming. Any distortion of information
produced by this command group will be translated into errors in the

operation of the configuration.

Eugzinee Approved For Release 2008/12/22 : CIA-RDP74B00752R000100130001-1 13.
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There has been considerable speculation as to whether the visual ix;ior-
mation that the operator receives is enocugh to emable him to make accurate
and correct adjustment, and also vhether the operator skill has been devel-
oped to such an extent that he is able to make max{mm use of the information
he receives. In addition to this, the inherent tendemcy of the flexible cables,
which 1link the Hand Control to the Drift Sight, to bind, causes irregular

movement of the visual presentatiorn. This can lead to errors inm the ultimt/& .

‘aiming accuracy and in I.M.C. errbt.

. Whether the magnitude of any of these‘etfects 13 enough to cause con-‘
cern has not yet been detemined but shau bave to be mveatigated. Bm-
ploying the Askania space poaittontng facility wbicb could be nade available
for thia purpose, an accurate speed and altitude deternination of the vehicle
could be made. Coordination of this information with airborme instrumentation
and pbotographic results would produce data from @ch the magnitude of this
problem could be assessed. |

Upor this basis, modifications which would improve cenfiguration per-
formance would be investigated. Operator trtining may have to be increased.
In the event of a flexible table binding problem, the possibility of adapting
a MK YI Hand Control so that £t could be used with a Memory Unit would be coa-
gidered. The MK II unit eliminates the use of cable linkages and uses an
alectrically coupled servo system instead.

VIBRATION - The preesent limitation on resolutiom is due to uncompensated

| image motion. When this degradation is reduced the next limit will almost

surely be externally created vibration.
The best solution to this problem is the use of well designed isolators.
These are available from Robinsou Aviation, Incorporated, and will be procurred

for installationm.

N memand PTa et 2 14
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FOCUS - The photographic results of July and August 1958 were carefully
scrutinized and no indication of focus shift was found. Malfunction occurred
later due to a mistake in the wiring, leading tc some confusion. However,
the temperature tonttol hae been returned to the orfginal veraion and {is
expacted to funttion sat{gfactorily, based on the previtus regolution level.
The existing temperature control system {s an on-off type. When the config-
uration is improved sufficiently 8o that température shift of focus becomes ;
important, a subetitute temperature control system ts available. Thie ayetem
.13 a magnetic amplifier servo of the proportional plua 1ntegra1 type, and |

' should be able to control tempetature to a small fraction of a degree. The

- preportional system will be teeted on a separate lans bartel and, when che

v ﬁvactual pexr formance becomes supexior to the present control system, the new . .
system will be installed in the cqnfiguration; this will provide a margin of.
safety. '

RELIABILITY - Reliahility is of prime importance in attaining the ob-
Jectives set forth for this program. -Not only must the level of reliability
be determined, but it must be suffictently high to insure the configuratioﬂ's

t? usefulness to the érogrém. Recent flight tests have demonstrated that this

- 18 an area which recuires high priority. |
The average expected useful lifetimes of components will have to be

determined in all cases where such i{nformation is not already available. Com=
pouent substitution for reason of insufficient reliability or life span will
be incorporated on the basis of this information, until a satisfactory level
of performance for the Configuration can be maintained. In addition to this,
a comprehensive control log of component running times will be established,

so that expended units can be replaced prior to faflure.

Some specific problems of unreliability are:

Frgineering Report No. 5273 15.
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Film Transport ~ The film transport 1s not reliable at present, It.

nismeters frequently {n Hodé I operstfon and has suffered from frequent film
wraps. both malfunctions can be traced to fauvlty frictiom devices between
the film drems. This varisble friction cauvses overloading and slipping of
the metering roller and aleo overloeding and near étalling ofbthe take-up .
motors.

s,

It is therefore necessary to: - R o : : /
(1.) Replace and modify ﬁhe friction materfal on the film spools
with more suitable ?atefiai;‘sgch'as pylontéhd metal bear-
ings. | | “

- {2.) Establish‘optimu;'frictionalpibgdiéé of‘film>spoolg for
prover functiﬁﬁfng and also a simb1e means_for field.check-
ing this, |

(3.) Re-exemine take-up motors with respect for torque require~

ments &s indicated by results from iteam 2,

Vacuur Solenoid - The vacuur solenoid in'its present state is a major

cause of vitration affecting the whole configuratfon and particﬁlarly the
scaming flét 28 shon on test records. This is caused by the too rapid de~
celeration (impact} of the solenvid slug on opening and closing, and als&vi;'
incorrect mounting of the shock absorbers, which mow ere placed at right
angle to the direction of shock. |

It is thercfore necessary that;

(1.} The vacuum solenoid be modified to reduce the deceleration
of the slug by replacing the rigid valve disc with a flex-
ible one,

(2.) Thke mounting of the shock sbeorbars be changed so that they
function correctly, if they are still required after modi-

fying the solenoid.

\
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Oblique Drive Vibratiom - It has recently been observed that the

scanning flat vibrates or oscillates between each exposure. It is not
clear at this time whether this is caused by electrical "noise” or is
strictly of a mechanical nature.

1f this performance defect is electrical it can bé eliminated by ascer-
taining whether thé disturbance is induced internslly or externally. If the

disturbance is from the exterior; shielding and/or filtering will eliminate

e, If the problem 13 intetior, that is Ioop instability, changes in the

"loop transfer function will solve the problem.

If this perforuance defect is mechanical that 15, friction or stiction,
replaccment or lubtication of the offending components vill dispose of the
roblen. | . . -. , _

'?rog;aﬁme - The existing.ptogrammer éonsitts of 2‘11-poi;t rotary
switches. The‘reliabllity and 1life has been poot.

A manufacturer was contacted vho makes use of these switches in traffic
controllers. Life and reliability in these controllers has been good, but
the cycling rate is much slower than in the "C" Configuration; and the standard
practice of this manufdcturer is to adjust these switches to tolerances far |
smaller than those specified by the switch manufacturer. The traffic con-
trol manufacturer prefers another switch to the one used in the "C" pro-
grammer and is discontinuing the use of the present switch. However, this
superior switth is both larger and heavier.

This problem can be solved by (a.) very careful adjustment and maintenance
of the existing switch, (b.) by replacingithe switch with the superior switeh,
or {¢.) by using a diode-relay sequencing system similar to that used in the

intervalometer on the MK II, Model 501 Tracking Camera.

Solution (c.) is the best of these possibilities. No critical adjustment

. 18 necessary, and there is a good possibility of weight reduction.
' \
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TEST BQUIPMENT - In the course of the recent field activities.a number

of shortcomings of the avsilable test equipment have become apparent; these

can be divided into necessitlies and time savers. All shortcomings will be

correctad.

| The necessities are:

(1.)

(2.)

3.)

(4.)

5.)

(6.)

An attachmeant for the 300" collimator to simulate effect of
ground speed to test IHcvperformanée. The existing impro- ;
vised aitaébnent needs to be refinéd.

An optical system to obaer;e the performance of the scaunning
flat drive and stabilization dut;ng gxouﬁd test runs. This
is 90% completed. .

Two 6" test mir¥ot§ required for a systemstic check-out of
the optical components or sub-agssemblies of the optical
gystem. These are completed except for aluninizing.>

A structural modification of the test stand permitting the
uge of the 300" collimator in the oblique mode of operation.
Modification of an existing auto-collimating microscope for
bette? petfoimaace. |

A 400 cycle supply from the ground power cart which has an

actual frequency output identical to the vehicle's 400 cycle.

Standard techmiques will allow this,

The time savers are:

(1.) A m?dification of the manual control of the 300" collimator

flat so that it can be swung rapidly from the vertical,
that is, the auto-collimating positiom to the 45° or oper=
ating position. This can be aceomplished by a simple peg and

hole arrangement.



‘ it il ',
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(2.) The present arrangement used to square-om the film platen
iz cumbersome and time consuming. This can be greatly iaproved
by the additicn of another microscope, and by mounting these
on two rails for rapidly scanning the four corners of the

platen.
Finglly, the per‘ormance of the 300" collimator'has not always been

eatisfactory. Last summer's tests have shown repea:edly that stratificatian/

~

of the air and tbermal air currents are major contributors to the observed

o
A

' 'image degradation. This does not, bovever, cxclude discortion of some of

the optical elements due to thermal effects or othet causes.} The observed

i e " .JW,A-,’--}«'

behavior is not fully understood and some ttme should be allocated to detetmine f

1

‘itg true nature. .

rn.ine Approved For Release 2008/12/22 : CIA-RDP74B00752R000100130001-1
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S - WORK PLAN AVD SCHEDTLE

The proposed program to accomplish the outlined objectives has unine
phases (see figure 2): | | :

Pheae 1 - Set up (2 Weeks)

The objective ef this phaae will be to set up the required equipment in
the contractor's existing "C" room in such a manner than an orderly study
progran can be implemented 'l‘o acconplish this, the "C" Configuration o /
(Setial No. 4) and ccttain assoeiated equipment mst be transported from the )

Farn to the contractor's plant. ‘!'his equipment will then bé set up to per-

mit a successful atudy.

Phase II - Stuglz (3 Weeks)
. The objective of this phase will be to learn the exact details of thn

present circuitry. The known presence of obsolete wiring and compouents,
and the ineccuracies in the ﬁreaent schematic wiring diagrams necessitate

a thorough initial study of the "C" Configuration. Obsolete parts will be
removed, and the drawings will be corrected, as 8 result of a systematic
item-by-item study of the electro-mechenical components.

Phase 111 - Test Components (6 Weeks)

- The objective of this phase ﬁill be to achieve adequate performance from
each individual functional component. Presently, there are no concepts which are
incorrect; there are merely faults of execution. However, if any conceptual
falacles are uncovered in Phase II these will be dealt with prior to compon-
ent testing. It is more likeiy, however, that the deficient componente can
imwediately be tested and modified.

Phase IV - Ground System Tests - (6 Weeks)

The objective of this phase will be to learn which inter-relatim ships of

functional components cause the ‘system to perform at a capability lees than the

Fuoinarrine Tenars Yoo 53717 . 20
*
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TEST
COMPONENTS

GROUND

|SYSTEM TESTS
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SYSTEM

SHIP TO FARM |
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capability which individual component capabilities should permit. The entire
system (iland Control and Configuration) will be subjected to tests which
approximnate to the greatest practical extent the conditions of normal use. At
least two complete successive runs are considered as a minimum fndication of
system reliability. The instrumentation required for eheee ground system
tests will be fairly elaborate. However, during phases I, 1I, and III, as a

parallel effort to those phases, the required {nstrumentation can be develope?

. and tested so that no delay to the entlre ﬁrogram will resulc.

Phase V - Parfect System (4 Heeks)

The objective of this phase ehall be to bring the gystem performance to
that level permitted by the individusl component per formancae levels, that is,
to the design level. 1In actnal fact, Phase V. will probably blead in with Phase
IV, since such s}stem interrelation defects as are exposed in Phase IV will be
corrected by Phase V ectivity, but the final conclusion of both phases will
be the two complete successive runs. The reason and necessity for consider~
ing Phase V as separate from Fhase IV is that Phase ¥ ﬁay never be required
$f Phases 1II and 1V result in satisfactory performance.

Phase VI -~ Ship To Faru (1 Week)

The objective of this phase will be to move the "C" Configuration and the
associated oquipment to the Flight Test Site. The "c“ Configuration will be
packed and transported to the Farm, and unpacked in 8 room suitably arranged
to permit successful flight test operatioms.

Phase VII - Flight Test (13 Weeks)

The objective of this phase will be to prove that the "C" Configuratiom
can achieve suitable performance in the actual enviromment of use. The
inirial effort of this phase will be directed to finding and holding air focus.
Experience indicates that three to five flights wili be required for this

purpose. The next phase will be to determine that the "C" Configuration in

eo]

o e 1 -
s Tt ‘ :
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thé vehicle is both raliable and capable of taking shotographs of an ade-
quate quality. Three to five flights should be adequate for this purpose.

Maximnsn value in a flight test plan requires that there bs approximacely
six to eight work days .;between flighte, so that data may be fully analyzed.
Congequently, comnsiderable time is ailc;wed for this phase.

Phase Viil - Ship To Detaclment (1 Heek)

A

The objective of this phase will be to move the equipment and such pet- /

ammel as are reqnired ior its opetation to a using detachment.' 'rhe requited

'equixxnent accomp:miad by ttained operating personnel will be transported fram

the test site t.o the us:.ng area.

Phase IX ~ Customer Use

'I.‘he ob_,ective of this phase will ‘be to provide tho customet with an

' opérable "C" Configuration and the persormel to operate it. With one "C"

Configuration at a Detaclment, it {8 believed that four people will be re-

quired to successfully operate it according to the customer's requirements.

Approved For Release 2008/12/22 : CIA-RDP74B00752R000100130001-1
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6 - PROPOSED PROGRAM

The Corporation believes that this program is sufficiently importaant so
that any personnel required by the project group will be made available by
the Corporation. The estimated requirements (cee figure 3) are such that
seeﬁtity clearance should be made confidential with respect to the hardware.
(Knowledgs of custoner and use wlll continue to require project clearance.) N

The mxclecs of the proposed ptoject group (see figuro 4) lnclndes persomel

fully fmuiar wi.th the exiating coafi.guration as well aa other teconnaissance

systan expetts ftam with:ln tbe Corpotatton Also, the ptoject group will havo'
\

l svatlable uy facilities, 1n addltton to the exieti.ns c-toan, that are re~ .

With this COrpa' at:lon suppott, the program we ptopoac ls that- The
vtoject group will carry out the work plan according to the proposed schedule

go as to solve the technical problena and accmplish the program objectives.

™ nawdeme T mm YA c172 ¢
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APPENDIX C

Miscellaneous equfpment belonging to the prime
contractor which is presently on loan to the
program,

Engineering Report No. 5372
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‘Elevating Stand (Microscope) .
"'} Buckingham. Power Supply . - -

" Null Indfcator. .

+3" Test Flat .

.+ 6" Test Plate

+'Hand Tools
" Strobe Flash

fPower Supply

.Glass Filters
. 'Motor e

i35 m/m Vacuum Platen
Complete with fittings
“iSet of Spintites

{ Box of Tools (#325)
. ‘.?Extex;msion Cord
. ;Clipboard

e
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" Farm (Box'1), |

“ Farm (Box 1)

* Parm (Box 1) .
Farm (Box 1)

- Farm (Box 1)

< Farm ;(Box 1) |

_: Farm -(Box 1)

- Farm (Box. 2) -

. Farm (Box 2) -~

! Farm’ (Box-2)"

« Farm (Box 2) '

‘Farm (Box 2). )

;Fam (Box 2)
Farm (Box 2)

* Farm (Box 2)

Farm (Box 8).:
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APPENDIX B

Miscellaneous equipment procured by
Lot I customer which would be re-
quired for this program.

Engineering Report WNo. 5373
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= Kodak Neutral Density Fllters k
- Resolution Targets- (Mounted): .
Fixtures for Brunson Alignment
Scope “,

. Plates

: -Adapter for 300" Collmator to

4" "hold Resolution Target

2 " 'Light Boxes (Hold Lamps & Flash
- "bulbs & Strobe Flash :

"Hj,c‘ro_scope W/Tnternal Illum.

" Precision Bubble Levels
Craftsman Carry All

. Craftsman Tool Box

Clip Board

--Flash”Bulb -Adapter
Time ~-All
. Pixture for Testing 'G" Mirror
- Amplifier 100 Watt
" Loudspeakers
1000 Watt Heaters i
Rubber Stamps (HR 73 C)
- :W=-3 Neumade.Gear Rewinds
Rewjnds )
12 Volt Battery-
12 Volt Trickle Charger
-Angle Iron Frame (Welded)
‘Viewing Box
. Carrying Straps’
.- Brunson Alignment Scope
-Variac
Pocket Comparator
Reticle (21 mm Dia.)
Jaquet Speed Indicator (Tach.)
Photofloods #1, 211 212 & 213
"Thermometer, Weston
‘Audio Oscillator
VIVM (Vacuum Tube Voltmeter)
°‘-°‘51‘3E§§i.-‘} 'l"ransc\uce'::‘}:)0

. < - P

Filter Cutting Pixture
Handbook of Engineering

- Fundamentals

“Fprmulas for Stress & Strain

28
4 ‘Shack¥egw -
1 Leveling Table
L ‘Notebook (Maint. "Log)
:' 1 -, Fixture, Collimator Handle for-
O Me
© L 6" Test Flat (Incomplete)
1 . 6" Spherical Mirror (Incomplete)
1 Px‘ismatic Telescope (Incmnplete)

A
Fixture for Holding Photographic

Hagd-Tools - o S

: 'Pann (Box °8);

'iFarm (Box 6) ; %1

4PE “CM Boom. .
- rPE e Room

[Projector. offlce
‘Fam (Config.)”

{Farm (Box 11)
iParm .(Box
.Farm (Box
‘Farm’ (Box .
" (Box
 Farm ' (Box
‘Farm (Box
{Farm (Box .
‘Farm (Box

{PE "C" Room
PE "C" Room
nyn Company
Farm (Box 6)_
JFarm (Box 6 or 8) i
Farm (Box 6)
Progector Office

Farm (Box 6)

Farm (Box 7)

Faym (Box 6).:.-:
Projector Office” !

‘Projector Office ! $225.00 -
. 0

Famr (Box 6)

,Farm (Box 8)
iFarm (Box 8)

(Box 8) "

PE "C" Room
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Mfg.
$175 00"
N Mfg.

Mfg.
Mfg.
- Mfg.
Mfg.
MIg.
’ Mfg.
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PART TIE

FULL TDE
& n : -
B Pergonnel .will be used as needed. It ie
‘estimated that the effort by part time
personnel will be equivalent to two men
X “full:time, approximately.
S Title Haue Jame
Project Mpr. STAT
. ST
. Losiotoat &
f Optical Bngincer
s Coatrol lLog &

Opticel Tech.

Mechiuical Engr.

Electronic Engr.

In 2ddition to the persomnel enumerated, Electrov;g 'Iechnicians and %odel Shop
services will be utilized as required.
Figure & = Proposed Eng_in_égx:;i..:ng\_

e - e
= o
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APPENDTX A

Miscellaneous equipment procured by {03 which
would be required for this program.,

A :
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