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ABSTRACT

The value of the HR-73C Configuration, the possibility of developing
it, the techmical problems involved, and the practicality of accomplishing
the development are discussed. It is concluded that the "C" Configuration

should and can be developed, and a proposed program to accomplish the

development is presented.
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1 - JINTROWCTION

This proposal is ma&e in response to the continued interest in the
BR~73C Configuratiou., It is based on the performgnce vhich was observed and
racorded during the test period fa 1958. Although?great strides were made
ia four years' development of the "C" System, the program was terminated just
a5 this Corporation started to provide electromechanieal engilneering for the
overall system.

At that time there were serfous doubts that the configuration was cap-
able of performance coupetitiva to existing systems. As a result of the studiesg
and modifications initiated by this corporation, field tests proved that the
inherent performance of the "C" System is superior to aay existing system of
comparable weight and focal length. The limitations found in the "C" System
during these tests were caused by unreliabilities of a mechanical and electrical
nature.

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

_advanced degign features - (1.) A reinmaging projection gystem; (2.) A center

of gravity support; (3.) . ‘@bject space écannins; and (4.) Lightweight re-
flecting optics =~— are sufficiently iﬁpottant to justify improving the re-
liability of the "C" System (see Section 2).

After caveful study, this Corporation's engineering project group {5 can-

" vinced that the necessary reliability of the “C" System can be obtained. A

general review of the\ptesent optical, mechanical and slectrical status (see
Section 3) conclusively demonstrates éﬁat this reliability can be attainmsd.
Detalled analyses were wmade of the syctem to uncover auy techanical problems
vhose solution might be prohibitive in time or cost. These problems ﬁhich are
detailed (see Section 4), namely, atmosphere, film, optics, vibration, image

wotion compensation, and focus, and all have reasonable solutiouns.

Approved For Release 2002/08/07 : CIA-RDP81B00878R000100060009-1
Engineering Report No. 5373 1.



FaaN

Approved For Release 2002/08/07 : CIA-RDP81B00878R000100060009-1

A logical work plan and approack to sclve these problems is given (sea Sec~

tlon 5). Examination of this work plan discloses no ma jor obstacles and the
estimated time to mske the "C" System operaticnal {s thirtv-six weeks.

We have a propesed program (see Section 6) whose dcceptance would result
not only in an operational "¢" System, but also 1n‘ significant advances in the
staze of photographic recomnmaigsance, This {e an fmportant program, and we |

-

are anxious to undertake ik,

Engineer iypp Royed FatdRe 83053 2002/08/07 : CIA-RDP81B00878R000100060009-1 2
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2 - OBJECTIVE OF PROPOSED PROGRAM

To the ﬁest of our knowladge, the IR~73C Configuration is the only
long focal lemgth photographic recomnaissance system, in an advanced develop-
ment stage, capable of high oblique photography. ‘It is our belief that this
is a valuable capability., (See Figure 1.)

Furthermore, the second unique capability of the configuration is that
there are four advanced design concepts embodied in this configuration which
may be required in future reconnaissance systems. We know of no better way
to learn the praétical value of these important features other than by the
perfection of thie configuration. These features are:

(1) A reimaging projection system. This has two values: It permits
the use of fine grain emulslons since the system can be made
apochromaﬁic; and it permits a smail primary focal plane and a

© small efficient shutter.

(2)' A center of gravity support. Thié'brov1Qes ine;tia,atabilization
and greatly reduc?s the weipght of étabilization,compoﬁents.

{3) Object space scanning.'?This feat?re permits less mechanical

| clearance for the reconﬁaissance'systém, and,_aléne_among‘the'
foﬁr’featuteé, 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
welght requirement increases, but the feasibility of manufacturing
these elements must be determined by testing of overzll system

performance.

Approved For Release 2002/08/07 : CIA-RDP81B00878R000100060009-1
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In view of these capabilities, the objective of this proposed program i

is to:
{1} Trovide one lIR-73C Configuration caﬁable of relisbly recording
on filw the images of ground targets of o quality cowparable
to the best obtained to date; and
(2) Deliver this configuration, accompanied by an adequately trained

operating crew, to a usinyg Detachaent within thircy-~zix (36) weeks.

Eaplocoving Jepevd Tu. 537D
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3 = PRESENT STATUS

In cousidering the presemnt status of the configuration, it is
especially important to conmsider both its physical sspects aad also tha
persourel tbat would be working on the esquipment.

The project group that became fully familiar with the confiyuration
during the recent unine month program are convinced, without exception, that
the configuration can be made to operate reliably. 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 asgignment

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

~this program to a successful conclusion.

The physical aspects of the configuration (serial mmber 4) are
sumparized below:

Configuration, Optical

An accurate evaluation of the imberemnt resolution capabilities of the
optical system can be made by examining the photographically recorded static

resolution, which was finally improved to about 60 limes per millimeter.

Visual observations of collimated resolution targets averaged 60 to 80 lines

per millimeter, and & reeent auto-collimation of the configuration indicated
that a capability of visuslly 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, uncompenecsted imaze moticn, =nd imperfect focus.

Tasineeriag Leport No. 5373 6.
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As these deteriorating effects are reduced the subsequent in-flight
performance level will improve.

Conficuration, Mechanical

There are several major mechanical considerations to besr in mind when
examining the configuration. Primarily, the mechanical structure itself,
and especially the members supporting the optical elements, must not cause
or transmit imtolerable vibrations. Recent modifiéations 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
{tself 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:
Improvement of the oblique scan bearing; strengthening of thg pitch flexure;
further testing of the improved shutter; and a critical examination of the
film drive assembly.

The mechanical structure of the coufiguration, in light of present
knowledge, is almost satisfactory to parform its intended functions.

Configuration, electronics

The work of the past =mveral 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 modifi-
cations have been made and it is necessary to determine just what the
existing {ndividual components are and what the existing circuitry is, and

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

Approved For Release 2002/08/07 : CIA-RDP81B00878R000100060009-1
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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 imability to maintaln the configuration in balance over
a ldng time interval, and tolerances assigned to nunerous components whici
are teo broad. Furthermore, the frequency of the existing 400 cycle power
supply is not held withiv neccessery limits.

Basic desizn philosophies, within prescnt kaowledge, seem to te sound,
The execution muest be improved to obtsin a satisfactory umit.

Conficuration, present capability

Nene of the flight tests durinp the recenmt nine month program were
executed without some malfvanction (swmnarized in Appandix C, Engineering
Report Number 5364 dated Januvary 12, 195%); the unreliability 6f tlie con-
figuration must be eliminated. Individual frames from these fligkts gawve
evidence of an in-flight lenc~-film resolution of 35 lines par millimetaer.
Spotting accurecy, that {s aiming, was good, end the confisuration operzted
in 211 three medes.

Drawings and Diasrams

ith respect to this configuratiou; many mechanical drawings and
circuit diagrams are inaccurate a2ad incomplete.

Mapuals

The présent set of manuals, to be descriptive of the modified coun~
figuration, would have to e extensively revised both to incorporate the
many changes and to elaborate on some existing aspects. Within the scope
of the proposed program, it is felt that revised manuals may not be necessary
for proper mainteuance or operation of the confipuration, especislly if field

personnel mzintain comprehkensive individuzl notebooks.

Approved For Release 2002/08/07 : CIA-RDP81B00878R000100060009-1
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Support EFquipment: \

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

program, They require & generzl maintepasce end overhagl before they can
be recalibrated and considerad serviceable agatin, Except for the inherent
disadvantages of the cable linkage from t4e Hand Control to the Drift Sight,
the operation of these units has teen satlefactory.

A recent imvestigation has disclosed that the terget image from the

300 inck collimator is belng depraded. The czuse of this has been attributed

to thermal gradients, especially those in the vicinlty of the rotating scan
mirror. This effect becomes particnlarly apparent'during such seasons when
the room contalning the equipment camnot be kept at a constant temperature.
In addition to.this, it is felt that some distortion of the image may be
introduced by the secan mirror itself. Thesc two effects should be investi-
gated and minimized in erder to have a useful collimator.

Although not essential to proper functioning, certain additional
mechanieal modifications to the collimator are desirable to improve scme
presently awkward mechanical adjustments.

The Power Cart has functiomed well during use. However, recent con-
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 vithin tolerakle limits
before it can be considered satisfactory.
he nature, status, quantity and location of equipment manufactured

1)

as support or replacement parts for the iiR-73C configuration will have to

be determined. WMuch of this equipment is presently lccated in depots, as
back-up and spere parts. A comprehensive listing 23 well as a control log
will have to be established.

Approved For Release 2002/08/07 : CIA-RDP81B00878R000100060009-1
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4 - TEGINICAL PROBLEMS

GEHERAYL NATURE OF THE PROBLEMS

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

ATIIOSPHERE ~ Atmosphere has two manifestations. One is the atmosphere
external to the vehlcle, and the second is the local atmosphere surrounding
the camera. The former ILs sometﬁlng over which an aerial cemera has no
control, but which is believed to impose no limit in the particular case
of the "C" Configuration. The environment within the "C" bag, however,
is controllable, and, to the extent that it mlight impose resolution limita-
tions on the "C" System, it can be dealt with by modifications to that
environment.

FILM - The film 1imitafion on reéolution 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 motion.

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

Approved For Release 2002/08/07 : CIA-RDP81B00878R000100060009-1
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latter have been dealt with extensively, and are now belleved to be at
tolerable levels, although the shutter vibration level should be retested
since the shutter has been modified recently. The external vibration
problems can best be reduced by 2 well executed vibration isolation mount.
Such a design is available, and reduction of externally created vibration
degradation is possible. Test evideace indicates that only mechanically
coupled vibration is a problem, and that acoustically coupled vibration
need not be considered.

TMAGE MOTION COMPENSATION - I.M.C. involves the removal of image

motion arising from motion of the camera 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 in an accurate track rate, and his ability

to determime an accurate track rate from the view presented in the Drift
Sight are limitatiogs on the I.M.C. Deyond this problem, there are those
préblems within the camera which prevent it from adequately compensating
such things as distorted signals in the stabilization, 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 dﬁe to I.M.C, and vibra-
tion will more critically test focus, but the laws of nature will not
pmvent focus being improved. In fact, there are only hardware type problems

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

Approved For Release 2002/08/07 : CIA-RDP81B00878R000100060009-1
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SPECIFIC DETAILS OF THE PROBLEMS

The speclfic problems of the "C" Configufation 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 techmical details of sallent problems are
discussed below:

IMAGE MOTION COMPENSATION - There are several problems in the area

of image motion compensation:

Pirch I.M,C, -~ The yaw and roll stabilizers are closed loop systems.

In such systems variation in internal gain has only second order effects.
The I.M.C., is introduced into the pitch stabilizer by means of an open
loop system; consequently, any variation of parameters has first order
effects on the I.M.C. rate.

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

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

or disprove the adequacy of the auto-balance. There is reason to suspect,
however, that the performance is margipal. Critical testing will be needed
to establish the exact status of the auto-balance.

Stabilizers - There is reason to belleve that the existing gyro

stabilizationiloop is either adequate or wvery close to being adequate,

Approved For Release 2002/08/07 : CIA-RDP81B00878R000100060009-1
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This cannot be determined unless some very accurate and careful tests
are performed..

However, the equations for stabilization coamtain a first order term
proportional to the angular momentum of the gyro spin wheel. The angular
velocity of the spin wheel is df course proportional to the supply frequency
(nominally 400 cycles). Considering the high accuracy required, variatiouns
in supply frequency can be expeéted to produce relatively large variations
in stabiligation accuracy.

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

" The limlited 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 stabilizing solenoids and the camera body have reéeatedly
failed due to fatigue cracking. Thls prevents stabilization and can result
also in demage to the configuration; ball and socket Joints are‘one possible
golution.

External Command Equipment - An equipment group conslsting of the

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

operation of the configuration.

Approved For Release 2002/08/07 : CIA-RDP81B00878R000100060009-1
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There has baen considerabla speculation as to whether the visual infor-
mation that the operator receives is enough to emable him to make accurate
and correct adjustment, and also whether the operator skill has bsen devel-
oped to such an extent that he is able to make maxivum ugse of the informatiom
he receives. 1In additfon to this, the inherent tendency of the flexible cables,
which link the Hand Control to the Drift Sight, to bind, causes irregular
movement of the visual presentation. This can lead to errors inm the ultimate
aiming accuracy and in I.M.C. error.

. Whether the magnitude of any of these effects {8 enough to cause com-
cern has not yet been determined, but shall have to be investigated. Em-
ploying the Askania space positiening facility which could be made available
for this purpose, an accurate speed and altitude determination of the vehicle
could be made, Coordinstion of this informetion with airborue instrumentation
and pbotographic results would produce data from which the magnitude of this
problem cogld be asgessed.

Upon this basis, modifications which would tmpreve configuration per-
formance would be investigated. Operator training may have to be increased.
In the event of a flexible cable binding problem, the pessibility of adapting
a MX YI Hand Control so that it could be used with a Memory Unit would be coa-
sidered. The MK II unit eliminates_the use of cable linkages and uses an
electrically coupled servo system instead.

VIBRATION - The preseat limitation on resolution is due to uncompensated
image motion. When this degradation is reduced the mext limit will almost
surely be externally created vibration.

The best solution to this problem is the use of well designed isolatoxs.
These are svailable from Robinsoun Aviation, Incorporated, and will be procurred

for installation.

Approved For Release 2002/08/07 : CIA-RDP81B00878R000100060009-1
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POCUS - The photographic results of July and August 1958 were carefully .
scrutinized and no indication of focus shift was found. Malfunction occurred
lafer due to a mistake in the wiring, leading to some confusion. However,
the temperature control hae been returmed to the original version and is
expacted to function satisfactorily, based on the previous resolution level.
The existing temperature control system is an on-off type. When the config-
uration is improved sufficiently so that temperature shift of focus becomes
important, a substitute temperature control system is availlable. This system
is a magnetic amplifier servo of the proportional plus integral type, and
should be able to control temperature to a small fraction of a degree. The
proportional system will be tested on a saparate lens barrel » and, wvhen the
actual performance becomes superior to the present control system, the new
system will be installed in the configuration; this will provide a margin of.
safety.

PELIABILITY - Relfability is of prime importance in attaining the ob-
Jectives set forth for this program. Not only must the level of reliabilicy
be determined, but 1i,must be sufficfently high to insure the configuratien's

ugefulness to the program. Recent flight tests have demonstrated that this

.18 an area which requires high priority.

The average expected useful lifetimes of compoments will have to be
determined in all cases where such information is not already available. Cow-
ponent ?ubstitution for reason of insufficient reliability or life span will
be incorporated on the basis of fhis information, until a satisfactory level
of performance for the Configuration can be maintained. In addition to this,
a8 comprehensive control log of component running times will be eztablished,
so that expended units can be replaced prior to faflure.

Some specific problems of unreliability are:

7 : CIA-RDP81B00878R000100060009-1
Fryinecr PRECYEDSY 510335 £002108/0 |

Repor 15.



I N

N

Approved For Release 2002/08/07 : CIA-RDP81B00878R000100060009-1

Film Transport - The film transport is not reliable at present. It

nisneters fregquently i{n Mode I operation and has suffered from frequent film
wrapﬁ. Both malfunctions gan be traced to faulty friction devices hetween
the film drums. This verisble friction ca&ses overloading and slipping of
the retering roller and also overloading and near stalling of the take-up

wotors.

It ie therefore necessary to:

(1.) Replace and modify the friction material opn the film spools
with more suitahle material, such as nylon and metal bear-
inga.

{2.) Establish optimum frictional loading of film spools for
prover functioning and also a simple means for field checke-
ing this.

(3.) Re-examine take-up motors with respect for torque require-
ments as indicated by results from item 2,

Vacuum: Solenoid - Ihe vacuure solenoid in'its present state is a major

cause of vibration affecting the whole configuration and particularly the.
scamming flet as shom on test records. This is coused by the too rapid de-
céleration (impact) of the soleﬁoid slug on opening and closing, and alsb‘f
incorrect mounting of the shock absorbers, which mow eve placed at right
angle to the direction of shock.

It is therefore necesgsary that;

{1.) The vacuum solencid be modified to reduce the deceleration
of the slug by replacing the rigid valve disc with a flex~
ible one,

(2.} The mounting of the shock sbsorbers be changed so that they

function correctly, if they are still required after modi-

fying the solenoid.

Approved For Release 2002/08/07 : CIA-RDP81B00878R000100060009-1
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gblique 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 thie performance defect is electrical it cam be eliminated by ascer-
taining whether the disturbance is fnduced internelly or externally. If the
disturbance is from the exterior, shielding and/or filtering will eliminate
it. 1If the problem is interior, that is loop instability, changes in the
loop transfer function will solve the problem.

1f this performance defect is mechanical, that is, friction or stictioem,
replacement or lubrication of the offending'components will dispose of the
problem.

Programmer - The existing programmer consists of 2 1ll-point rotary
switches. The reliability amd 1life has been poor.

A.uanufactﬁrer was contacted who makes use of these switches in traffic
controllers. Life and reliability in these controllers has been good, but
the cycling rate is much uloucr than in the "C" cénfiguration; and the ata@d@{d -
‘practice of this manufacturer is to adjust these switches to tolerances)fa:_;i; ;
gmaller th;a those specified by the switch wmanufacturer. The traffic con- |
trol manufacturer prefers another ewitch to the one used in the "c" pro-
£X Bner andlis discontinuing the use of the presemnt switch., However, this
supefior switcﬁ is bothilarger and heavier.

This problem can be sclved by (a.) very careful adjustment #nd maintensnce
of the existing switch, (b.) by replacing the switch with the superior switeh,
or {c.) by using a diode-relay sequencing system similar to that used in the
intervalometer on the MK II, Model 501 Tracking Camera.

Solution (c.) 1s the best of these possibilities. No critical adjustment

18 necessary, and there is a good possibility of weight reduction.
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TEST EQUIPMENT = 1In the course of the recent field activities,a number

of shortconinge of the avsilable test equipment have become apparent; these
can be divided into necessitlies and time savers. All shortcomings will be
corrected. ' ' .

\ S
The nacessities are: ’

{1.) An attachment for the 300" collimator to simulate effect of
ground speed to test IMC performance. The existiug impro-
vised attachment needs to be refined.

{2.) An optical system to observe the performance of the scauning
flat drive and stebilization during ground test runa. This
is 90%Z completed.

(3.) Two 6" test mirrors required for a systemstic check-out of
the optical components or sub-agsemblies of the optical

system. These are completed except for aluminizing.

(4.) A structural modification of the test stand permitting the

use of the 300" collimator in the oblique mode of operation. =

(5.) Hodifiéat;on 6{ an cxiqtiﬁg'aﬁfb3661liiafiﬁg”microscqgg;géf
better pe#fpfﬁaace. . v | | - uﬁﬁﬂg@
(6.) A 400 éyclé’;ﬁiply £ram;;h?‘gxound.pow¢r cart which has an
actual.frequancy output identical to the vehicle's 400:cye1e:
Standard techniques will allow this,
The time savers are:'
(1.) A modification of the manual control of the 300" collimator
flat eo that it can be swung rapidl& 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.
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(2.) The present arrangément ugsed to square-on the f{lm platen .
is cumbersome and time cénsuming. This can be greatly improved
by the additicn of another microscope, and by mounting these
on two rails for raplidly scanning the four corners of the
platen.

Finally, the performance of the 300" collimator has not alvays been
eatisfactory. Last summer's tests have gshown repeatedly that stratification
of the air and thermal air curreunts are major contributore to the observed
image degradation. This does not, however, cxclude distortion of some of
the optical elements due to thermal effects or other causes., The observed
behavior is not fully understood and some time should be allocated to determine '

{ts true nature.
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5 = WORK PLAN AVD SCHEDULE

The proposed program to accomplish the outlined objectives has nine
phages (see figure 2):
Ph#ae 1 - Set up (2 Weeks)

The objective of this phase will be to set up the required equipment in
the centractor's existing "C" room {n such a manner than an orderly study
program can be implemented. To accomplish this, the "C"” Configuration |
(Serial No. 4) and certain associatéd equipment must be transported from the
Farn to fhe contractor's plant. This equipment will then be set up to per-

mit a successful study.

Phase IT - Study (3 Weeks)

 The objective of this phase will be to learn the exact details of the
present circuitry. The known presence of obsolete wiring and components,
and the inaccuracies in the present schematic wiring dtagrams necessitate
a thorough initial study of the "c" Confignratioﬁ. Obsolete parts will be
removed, aad the drawings will ‘be corrected, as a result of a systematic

item-by-item study of the elcctro-nechanicai components.

?haoe;;;!z; Test 00qponents‘(6 Weeks)

- The objective of this phasa ﬁill be to achicia adequate performance from
each individual functional canboneut. Presently, there are no concepts vhich are
incorrect; there are merely faults of execution. However, if any conceptusal
falacies are uncovered in Phase I these will be deslt with prior to compon-
ent testing. 1t is more likeiy, however, that the deficient components can
immediately be tested and modified.

Phase IV - Ground System Tests - (6 Weeks)

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

funetional components cause the system to perform at a capability lees thean the

Eay tn-oAPRroved ForRelease,2002/08/07 : CIA-RDP81 B00878R000100060009-1 20.
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capability which individual component capabilities should permit. The entire
system (Hand Control and Configuration) will be subjected to tests which
approximate to the greatest practical extent the conditions of normal use. At
least two complete successive rums &re considered as & minimum indication of
system reliability. The instrumentation required for these ground system
tests will be fairly elaborate. However, during phases I, 1I, and III, as a
parallel effort to those phases, the required instrumentation can be developed
and tested so that no delay to the entire program will resulet,

Phase V - Parfect System (4 Weeks)

The objective of this phase shall be to bring the system performance to
that level permitted by the individual cowmponent performance levels; that is,
to the design level. 1In actual fact, Phase V will probably blend in with Phase
IV, since such system interrelation defecte as are exposed in Phase IV will be
corrected by Phase V activity, but the final conclusion of both phases will
be the two complete successive runs. The reasom and necessity for consider-
ing Phase V as separate from Phase IV is that Phase V may mever be required
4f Phases IXI and IV result {n satisfsctory performance.

Phase VI - Ship To Farm (1 Week)

The objective of this phase will be to move the "C" Configuration and the
associated equipment 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 operations.

Phase VII - Flight Test (13 Weeks)

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

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

»
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tﬂe vehicle is both reliable and capable of .takingfphotogtaphs of an ade-
quate quality., Three to five fiights should be adequate for this purpose.

Maxisnmm value in a Flight test plan requires that there bs approximately
s8ix to eight work days between flights, so that data may be fully analyzed.
Consequently, considerable time is allowed for this phase.

Phase VIII - Ship To Detachment (1 Week)

The objective of this phasc will be to move the equipment and such per-
sonnel a5 are required for 1ts operatiom to a using detachment. The required
equipment accompanied by trained operating personnel will be transported from
the test site to the using area.

Phase IX ~ Customer Use

The objective of thie phase will be to provide the customer with am
operable "C" Configuration and the personnel to operate it. With ome "C”
Configuration at a Detachment, it is believed that four people wiil be re-

quired to successfully operate it according to the custemer's requirementa.
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6 - PROPOSED PROGRAM

The Corporation believes that this program is sufficiently important so
that any personnel required by the project group vwill be made available by
the Corporation. The estimated requirements (see figure 3) are such that
gecurity clearance ghould be made confidential with respect to the hardware.
(Kaowledga of customer and use will continue to require project clearance.)
The nucleus of the proposed project group (see figure 4) includes personnel
fully familiar with the existing configuration as well as other recouneissance
gystem experts from within the Corporation. Also, the project group will have
available any facilities, in addition to the exieting C-room, that are re-
quired.

With this Corpcr ation support, the program we propose is that: The
project group will carry out the work plan according to the proposed schedule

80 as to solve the technical problems and accomplish the program objectives.

\
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