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" This document is presented as the Mbnth_ly

Status Repoft under Contract to the U. S.
; | STAT

The report period represented herein covers the

period 1 November through 30 Novémber 1970,
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STEREOCOMPARATOR
L ‘

PROGRAM SUM MARY

Scheduled Percentage of Completion 98.9%

Actual Percentage This Date " 96.0%

This report period includes the performance of the
Part I In-Plant Acceptance Test. In this report (see Task 45)
is the acceptance test data, a summary, and conclusions.

All the.aicceptance test values were achieved or.
exceeded, with the exception of the maximum stage speed .
and the minimum film clamping time. feels that these ‘ - STAT

two parameters are not consequential in terms of Stereocom-
parator performance, and that the values achieved are fully
adequate for the purpose. i

The significant parameters, such as resolution, are

_substantially exceeded, and the Part I tests show that the

Stereocomparator is performing very satisfactorily.

The Part I Acceptance Test, amended to reflect 'the
actual work performed and results achieved during the testlng,
are included in the Appendtx to this report.

The revised interferometers perfoim extremely well
(see Task 22), and the correlator performance is excellent
(see Task 24).
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@ |
D The computer program work must be completed ,
_ B before the Part' Il Acceptance Tests can be run. It is :

presently anticipated that the wegk of December 14 (6‘ 3% " \} -
D schedule for final in-plant accep‘tance testing will be
]

achieved.
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STEREOCOMPARATOR
Task 22

Interferometer, Measuring Assembly

Scheduled Percentage of Completion - 100%

R

Actual Percentage This Date _ - 95%

During the last report period significant changes

‘in the interferometer system were implemented which

yielded greatly improved performance.

3

- As stated in previous reports, it was found that

o

- the original Twyman—Green interferometer configuration
. did not yield performance considered sufficiently accurate
ar;'d trouble-free for use in the Stereocomparator. Speci-
fically, thé problems encountered were:
oo - |
‘1)  Mirror non-flatness+ caused phase shifts

of the fringes with attendant counting errors.
2) Return beams into the lasers caused the laser

servo locks to become‘unstable - consequently,

it was necessary to deviate the return beam

T22-1

-
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from the incident beam axis, which caused
a measuring scale error and DC shifts in the.

électronic detecting circuitry'.

L

3

3) Differential phase-shifts between the two |
channels in each interferometer which are
quadrature-analyzed to determine direction

of motion.

: The combination of the above problems produced
a highly unsatisfactory system performance. The three
problem areas have been remedied, and an excellent oper-

ating system has resulted. Specifically,

a) The solution to problem (1) above was to obtain
mirrors of much heaviér and more precise
" construction, and to mount them in an improved

manner.

b) The solution to problem. (2) above was to re-
design the interferometer assemblies to in-
corporate optical arrangements which extihguish_

¢ the return beam by means of Selecth}e polar~

' _ v ization devices and by deviating the return beam

T22-2

b

Declassified in Part - Sanitized Copy Approvied for Release 2012/08/29 : CIA-RDP79B00873A001300010010-9



: Déclassified in Part - ‘Sanitized Copy Approved for Release 2012/08/29 : CIA-RDP79B00873A001300010010-9

u N

30 November 13970

L u

I )

with a Rochon prism to a point where the beam
could meet the reference beam &nd yet not

return to the laser.

Earlier attempts to mitigate the return beam

problem by exte’nding the beam path length

Lo Ly g iy

SHRL S S S S e VRSN Dy AU [ S S D T LS IURE (O | QU (i (MDA B Y

-were unsuccessful due to the large amount
of beam jitter introduced by air éurfents causing
refractions near the laser.  These refractions
. ' became significant due tc 'the long path
_léngth, and the peculiarities introduced by
the folded optical path (never,fully'explained)
combmed to make the system 1éss than satis-

factory..

Happily, however, the present interferometer

system eliminates all of the difficulties ex~
perienced with the laser return beams and '

off-axis operation,

¢) The solution to broblem (3) above is discussed

below.

T22-3
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A certain amoﬁﬁt of phase shift variation
between the interferometer channels is permitted,
with the criticalness being a function of speed.
Generally spe?king 4 a variation of i.45° at

top stage speeds wi}]l not cause counting errors.

Now, various mechanical factors, such as
stage pitch and yaw, can cause phase vari=

" ations by tiltincj the fringes. A yaw change

e o0 g oy oy o0 oo g

of only 2 arc-seconds will tilt the fringes
about 45 degrees. Since one half this mag-
nitude of yaw is experienced during acceler-
ations and due to non-perfect way straightness,

it can be seen that the permissible variation

0 o .3

in the phase between the interferometer fringe

detecting electronics is on the order of only

20 degrees.

Now, as explaihed in past reports, photosen-
sitive field-effect transistors were used for

detectors. These devices showed high gain

and low noise characteristics combined with
‘quite good risetimés (1 _vsec). These devices

13
were incorporated into circuits which were

T22-4
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highly ‘stéble with time and temperature, and
yielded a good wide-band system. However,
certain unexplained phase shifts.existed which
could not be checked by electrical méans; i.e.,
the response' of 'the system to light 1npuf appeared

different than for a dummy electrically simu-
. FET gate.

, When, as a result of the change in mechanical
configuration being made, it became necessary
to re-lay-out the interferometer circuit boards,
it was decided to attempt an investigation of

the phase~shift phenomena.

i}
]

i

i

i

g

il .
oo lated signal applied at the photosensitive f
I |

i

i

i

i

o

A light-emitting diode (LED) was obtained

E ‘ Which has a turn on/turn off time of about

| 5 nanosec,‘. This was moﬁnted vin a block

so as to radiate into the FET window. A
current driver for the LED was fashioned and
the system was driven by a signal 'gene‘rator‘.
U'sirig a wide-band X-Y oscilloscope ,‘ a

D : - : ‘Lissajous figure showing the LED current
D T22-5
—
!
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o

D versus FET output voltage was obtained.

g The FET showed considerable phase shift
within the f-re&'ue_nci range of interest, -

D amounting to more tfian 360 degrees at the

frequency corresponding to the higher rates

B
of stage travel, Moreover, tests on several
@ units showed this phase shift versus ffequency 7
i to be variable from FET to FET. An analysis
of the equivalent circuit of the FET showed
B that this complex phase shift was due fo non-,
B linear division of displacement currents between
- the drain and source at higher frequencies.
@ These effects were shown to be dependent

upon device parameters which have a significant

spread from unit to unit. In fact, the only

E reason the system warked at all is that the phase
shifts seem to track to a certain degree.

It was then decided that a search should be
made for a better photo detector. Various

types of phototransistors (bipolar) and photo-

mined to be a PIN diode (Schottky barrier.

T22-6

7
J
i
i
E] o , - : diodes were tested. The best unit was deter- . -
i
i
f‘
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device) which exhibited very low phase shifts
with low load resistances, Unfoftuna\ately, the
output‘llevebl with low load resistances is so
small as to be virtually useless for our purposes.
However, it was found that with higher load
resistances, the output level increased but the
capacitances in fhe diode, input amplifier,

and wiring caused a roli—off commencing at
about 50kHz. It was aetermined, however,

that the roll-off was a simple pole, with an

equation of the form

k
L+ jwY

=

2o
Al
| where e ° is output voltage
)i is light input
k is a circuit constant
jw is frequency |
¢ is the RC time constant of the diode

circuit

Thus, thé phase shift at high frequencies is
-90 degrees maximum. This immediately suggested

~ a feedback network as a means of holding down

il | :  T22-7
N
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‘phase shift. Accordingly, a circuit was con-

structed which uses a FET source-follower

=

4
.

i

i

i

i ‘

(good to 100MHz) driving an MC1509F video
D amplifier (gdod to 40MHz). A voltage diw)ider
D on the output of the video amplifier is tied to
the load resistor on the diode to provide the

E v r b feedback, The use of extremely wide-band
‘D ' ) . amplifiers guaranteed that no additional poles

' ' | V | | would appear at loop gains of more than 1,

D thus assuring closed~loop stability. A matched
E pair of FET input amplifiers was used to allow
| adjustment of the DC operating point and to _
@ prov_id‘e temperature-drift immunity. The resulting ‘
D circuit is shown in figure T22-A. It will be
noted that the PIN diode is a dual device con-

D ta 1n1ng tWo sensors in one pacl_kage“. F_Thts allowed
@ elimination of the 90° wedge mirror formerly
used, with its attendant losses. Also, since

D the two devices are fabricated on a single sub~

B strate chip simultaneous ly, excellent matching

i

between channels is assured. The active areas

ﬁare‘rectangular and are separated by .005 inch, with

1

a differential output linearly related to fringe

!

4

J - . Tiéz-s

F Declassified in Part - Sanitiied Copy Approved for Release 2012/08/29 : CIA-RDP79BOO873AOO1v300010010-9



j Declassifiéd in Part - Sanitized Copy Approved for ReleaS(‘a 2012/08/29 : CIA-RDP79BOO873AOO1300010010-9
. ) i .

“
30 November 1970

displacement, which was precise,ly what was

a—u ou o—u 4 u

needed. To complete the design, the whole

| assémbly was fabricated into a cordwood module
of very small size with both channels laid out
perfectly symmetrically to balance and minimize
stray capacitances. The outputs are differential ‘
also, using a twisted 'pair to eliminate noise |

pickup in each channel. A nickel-plated copper

case complqtes the assembly, providing electrical

shielding.

Thi's.unit was tested and found to have perfectly
flat response to 3.5 MHz with no phase" shift, -
- ~ about 10 times as high as encountered in the
system. There was no phase difference between ’
" channels to SMHz, which is as high as our |
‘signal generator goes, It was found that the
uhit has a 1-volt output and exhibited a 50dB
- (300:1) signal-to-noise ratio and absolutely no
parasitic oscillation or instability. Thus, we

now have an interferometer fringe detector which

is completely satlsfactdry in every respect.

0 o0 Q0 oo o0 ©30 o o oin

o

\

T22-9

Lo g

Declassified in Part - Sanitized Copy Approved for Release 2012/08/29 - CIA-RDP79B00873A001300010010-9



5

- Declassified in Part - Sanitized Copy Approved for Réleasé'2012/08/29 ; CIA-RDP79B00873A001300010010-9

N

1

‘ _ o 30 November 1570

In order to provide sufficient signal power to
traverse the cables to the 1ogic'rack, a new

circuit was designed which fulfills this need.

e S v SO s N |

 (See Figure T22-B.) This unit provides several

" features which are explained below,

-3

As has been explained in previous reports,

the laser uses a phase-lock loop to maintain

the output wavelength constant. This system
contains a movable 'nﬁrror which modulates the.
cavity length to change the la ser'f:equency. The:
sysfem uses a 12kHz carrier and slqpe ‘détects:

the output of the photoéell which monitors the
oﬁtput tevel of the laser as the mirror is modulated,
addin‘g a DC component to the modulation to main=-

tain a precise cavity length. This 12kHz carrier

naturally appeafs in the output at a ie‘vel of
approximately 10% of the "DC*" output level.

'i‘his carrier must, of course, be ignored by

.the interferémeter,- and this has been accomplished

by merely setting the detecting cifcuitry threshold

above this level., However, any drift in DC
output level is reflected in the interferometer

H
circuits and the i_ZkHz carrier does appear as a
. 4 ' )

T22-10
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g iy u_u

~ noise source to the system, al';h'ough the system’

can be adjusted to ignore it. However, any

-

drift in the threshold adjustment may th}ow
the system to a point where the carrier could
be mistaken as fringe counts. The circuit de~

scribed below greatly reduces this possibility,

i ey uw_u

The circuit consists of a transistor level shifter
for the diifereptial output from the inte.rferometer
detector as se;r;bly d'?scribed‘above, followed
by a variable=gain (A.GG) \;'ideo amplifier and
a cable driver. Also included is a ¥ 6 volt
' péWer shpply regulator which dréps the : 15
“volt power used for the cable drivers to a highlf(

stable pa 6 volts for the video amplifiers and

interferometer detectors.

The AGC is a relatively wide-band biréuit (20kHz)
which is controlled by an a’uxmaryl photosensor
which receives light £rqm a beam splitter ahead
of the interferometer (i.e., this photosensor R
monitors the laser level only.). Thus, any 12kHz

carrier or DC shift appearing in the laser beam-

T22-11
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These drawmgs belong\glth the Status Report
for period 1 November through 30 November 1970
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is sensed and applied to the AGC input. With
proper a'd?ustment of circuit gain and level, |
this AGC signal causes the variable~gain video
ampliﬁer to modulate the lnterierometér signals
in a fashion which exactly cancels the effect
of the darrier noise or liéht level (DC) ._shift,
This circuit has been shown to greatly reduce

the noise in the interferometer circuits for in-

creased counting reliability. The eircuit shows

 flat response to beyond 1.5MHz with no differ-

ential phase shift even with the long cables

attached. The output levels can be perfectly' :

standardized both with respect to the DC and
AC components, and perfermance of the systems

has been highly satisfactory.

Thus, except for minor tasks such as construction
- of metal perforated covers for the interierométer assemblies,

this task is complete,

T22-12 )
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STEREOCOMPARATOR
Task 24

B Image Analysis System

| T o
Scheduled Percentage of Gompletion - 100%

Actual Percentage This Date . 98%

During the last report périod the Image Analysis

_ System was adjusted and made operational.
It was found that during installation several connecting

cable wires had become broken. These were repaired.

Mechanical alignment of the Vidissector heads was |

performed after electrical zero adjustment of the various

-3

correlator circuits was performed. Basically, ‘the procedure

was to place a -pa'ir of identical photographs on the Stereo~

7

- comparator stéges and to align the photographs 50 that

-a

- corresponding points on the photographs were in registration

: with the retic'le spots, "I'he optical trains Were adjusted to

3

- their calibrated positions for equal transformation in each

3

train.

T24-1 | | \
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®

The vidissector heads were then positioned in the

(1)

optical bridge so that the parallax, scale, and skew signals'

all read zero. The vidissector heads were then locked into

o

positiqn. This completed the alignment. Alignment was
checked by moving the stageé differentially in X orinY
alone and measuring the crosstalk of X into Y and vice-
versa. It was fc;und that the amount of Y parallax introduced

when the X parallax was varied to its maximum pull-in value

C1 0 O3

was about 1/2 fhe minimum detectable difference specified
for this unit. Additionally, the first-order outputs w'ere

checked to see that they remained at zero. This was the

il

case, with a maximum reading of about 1/4 the specification

: minimum detectable difference appearing at full parallax,

g

Thus, the system was judged to be installed and aligned

)

in a satisfactory. manner.

Next, a pair of stereo frame photographs were placed

" on the stage and the stage positions and optics were set

Co 1 .o

by observing the monitor panel meters and adfusting for

3

“ minimum error indicatio.‘hs‘.; The stereo model thus produced

I

was then viewed, and although it was entirely arbitrary

3

and not aligned to the flight base, it presented a very

1

pleasing 3-dimensional effect with good registration.

TR

T24=2

3

N

1T
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30 November 1976

Finally, the correlator was connected to the Stereo-

comparator interface.} A few interface miswires were corrected,

and a modification of the Stereocomparator Drive Program No, 3
was written to connect in the correlator parallax loops to

the stages. .The program was set up'sé that when the correlaﬂon
quality signal came up to "Good", fhe joystick and trackball

‘controls wera transférred to the left stage only, and the

correlator became the only command source for the right stage.

The program was loaded and run, It was found that

"~ the correlator _held the Stereo model together very well by

means of parallax corrections only, and it wag found possible

_to maintain lock-on with stage velocities in excess of 1

compiete change of ﬁeld of view per second. J'

Performance was considered quite satisfactory,

- considering the inelegant software used. Scanning the

- photographs, it became obvious that

a) the loop gain of the stage servo varies linearly

with magnification, as expected.

B b) the 'puu.-inlraxige of the correlator seems adequate.

T24-3
2
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~ 30 November 1970
It will be necessary to incorporate the appropriate
scale factors into, the software to assure servo loop stability . -

under all conditions, of course,

A number of false correlations were obtained due to

- the confusing nature of some areas of the photography,

which consists of an urban area, Parking lots full of cars

and highly regular rows of buildings tended to produce false

. lockons as would be expected. The correlation quality signal

¢

appeared to drop out quite reliably when the objects in view

did not show a reasonable degree of correspondence. Scanning

out over bodies of water, for example, where there was no

detail to analyze,which gave immediate dropdut.

One very encouraging characteristic which was
noted was that coming to the edge of one of the films had:

very little effect, even when the frame border occupied as

| much as SQ% of the field of view.

The first-order correction loops are much more com-

" plicated to implement in the software and were thus not

| checked in the simple scratch-up program used., These loops

-~ will be checked out with the real operdting.software, but

T24-4
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30 November 1970

performance appears satisfactory in that when the optics
are moved manually, the correct first-order error signals

appear.

] : : .
Thus, the Image Analysis System 18 considered

properly installed and operating satisfactorily, and this

-
§
. @ Task is complete.
i

u

i

i

g

o
D
E
.
i
B

‘
3

T24-5
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30 November 1970

STEREOCOMPARATOR
Task 43
. ‘ - " COMPUTER PROGRAMMING AND SERVICES
' Scheduled Percentage of QOmpletiori 100%

Actual Percentage This Daje 95%

The Informatics Inc. report on the status of the
computer program effort for the Stereocomparator is

included on the following page.

J
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30 November 1970

During October work on the final integration continued.

The foreground program was integrated into the Stereocomparator.

1

This was done with a dummy version of the background.whlch
simulates the real thing. In thls form', the foreground demonstrated

its ability to dispatch the interrupts from the real-time clock. v It

a3 1o 3

also was shown that the foreground vtracking program correctly

drives the stages in résponse to operator commands via the joy-

stick and trackballs. Since they were unavatlable during October,

the foreground's ability to drive the optics has not yet been demon~

strated,

Also during October, an object library was compiled. It
consists of four tapes, containing the latest versions of all sub~
routines. The tapes contain everything such that the entire pro-

gram can be loaded into core, in executable form, using a special

version of the loader which was created for this purpose.

d

o

The work on this project is being interrupted from October 26

‘to November 23, 1970 due to illness of the Inform'atllc's staff member
iresponsible for the computer programming. When work resumes, the
~ , | gbove-mentioned library tapes will be used to create the final version

of the Stereocomparator program, and pre-acceptance testing will begin,

' ';‘hé programming for project 342 13-99% complete,

T43-2
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30 November 1970

STEREOCOMPARATOR
Task 45

ACCEPTANCE TEST IN FABRICATION PLANT

Scheduled Percentage of Completion 100%

Actual Percentage This Date 85%

The Part I Acceptance Test was run on November 17,

18, and 19, 1970.

The test results, summaries, and conclusions are

contained in the following pages.

/-

T45-1
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Q November L7, 18, 1Y, 1970
D IN-PLANT ACCEPTANCE TEST
: PART I
B : SUMMARY OF TEST RESULTS
E 'Test Procedure = ====e—eeee-oe Test Procedure Section ------ B
Item A B @] D E F
B 1 OK OK OK, a(5)(d) - F OK
, 3 ae)a) - sk
‘ . b(5)(d) - F
E. | . | ' bgﬁg(d) - 1:
c(l)(c) - F
c(1)(d) - o‘?(m
G d(l)(d) - F
d(1)(e) - okj,
| E 2 oK™ . OK OK, OKjy  OKyg OK
D _ _3_» OK OK | B NT, ¢
4 OK OK ~ OK; 5
B 5 oK OK OK;q
E 6 NT, =~ OK 0Ky q
| .
! 7 OK ~ OK '
D 8 OK OK ‘
E 9 .OKZ OK
| 10 OK - OK
11 oK - OK
12 OK OK
13

OK OK
OK

OK
NT
F

Equipment passed test satisfactorily.
Not Tested -
-Failed

]

'y

Subscripts: See numbered references on the following pages.

* T45~2
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by

IN-PLANT ACCEPTANCE TEST
PART 1

SUBSCRIPT NOTES AND TEST RESULTS

Subscript Test Item
No. No.

1. (A-6) The automatic light level control systerh could not
‘ be operated. The beam splitter supplying light to
this systém had been broken. A new Beam splitter
is on order, and Test No. 6 in Section A of Part I
of the test procedures will be performed after
installation at the site.

2. (r-9) The test was passed satisfactorily. However, it
was noted that the left panel meter for image rota-
“ tion did not read zero degrees when the fmage was
upright, This panel meter will be adjusted at the
time of final installation.

3. (Cc-1) Trackball Sensitivity (Low Speed)
: - The test was passed satisfactorily with the following
test results: -
Left Stage - X Direction: Left Rotation Right Rotation

31.4 31.5
31.5 31.5
31.6 31.4

Average: 31.48 micrometers of stage movement,

-

Left Stage - Y Direction: Forward Backward
' 31.5 v 31.5
,\ 31.5 31.5
31.4 31.5

Average: 31.48 micrometers of stage movement.

: _ T45-3
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Subscript Test Item

~ No. No.
3. (c-1)
4,

(C-2)

Trackball Sensitivity (Low Speed) - (Continued)
Right Stage - X Direction: Left Rotation Right Rotation

31.5 . 31.7
31.5 31.6

7 31.6 31.4
Average: 31.55 micrometers of stage movement. '

Right Stage - Y Direction: Forward Backward
31,5 31.5
31.5 31.2
31.5 31.5 |

Average: 31.45 micrometers of stage movement.
. , '
Trackball Sensitivi}y (High Speed)
The test was passed satisfactorily with the following

test results:

Left Stage - X Direction: Left Rotation Right Rotation

1017.4 997.4
1042.6 971.8
- 992.3

Average: 1024.3 micrometers of stage movement.

Left Stage - Y Direction: Forward . Backward

1012.9 8997.2
1002.3 1002.3
1037.7 992.2

Average: 1007.4 micrometers of stage movement.

T45-4
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\

~ Subscript Test Itemf“} '

No.

4.

5,

e

NOa
(C-2) Trackball Sensitivity (High Speed) - (Continued)
”Right Stage ~ X Direction: Left Rotation Right Rotation_
1048.6 1048.1
‘ 1054.1 °  1059.8
" ‘Average: 1052.7 micrometers fo-f"stage movement.
" Right Stage - Y Direction:  Forward Backward
: 994.8 1008.0
1008.1 1002.5
. 997.7 1007.7
E-f:Average: 1003.1 micrometers of_;-_;'stage movement.
.'.?,Stages :
(D-1a(5)(d) » The high speed stage motion in both X and

Y directions was originally designed for 3 inches per

“second. The drive motors selected and installed were

printed circuit type. These motors rotated with a

- cogging action. When observed with the highest
-magnification, the stages did not move smodthly. ,
Inland motors and tachometers were substituted and
were found to give a very smooth and generaily satis-
factory performance. The original servo power supplies

- were not discarded because of the time delay and the

large cost associated with new power supplies. These
power supplies have the capability of driving the
stages at between two and two and a half inches per
second maximum speed. This speed was judged to be

fully adequate for application to the Stereocombarator.
; !

-
T45~5 ’ :
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' Subscript Test Item |

No. No.

i
.
ig
b
@ .
0
0
4
0

5. D. 1a(5)(d_)_ (Continued)

- The test results for Left Stage X Direction
..Maximum Stage Motion follow:

First Run : , Second Run

. 2.70" : o 2.50"
- 2.40" 2.70"
2.50" 2.30"
2.35" 2.50"
2.90" _ - 2.30"

Average : - . Average
2.57 Inches per second 2.46 inches per second"

6. D.la(6)(d) " The s'peed of the low speed mode of the
‘etages is controlled by the computer. This is

- true for the trackball output and the joystick output.
Since the low speed trackball test (See Subscript 3
above) had been passed satisfactorily, and since
‘the joystick did indeed manipulate the left stage,
it was conceded by the customer that the test was

. satisfactory and had been passed.

7. D.b(5)(d) See Subscript 5 above.

The test results for Left Stage Y Direction
Maximum Stage Motion follow:

First Run ‘ Second Run
2.8" : 2.7"
2.8" . 2.7"
2.6" 2,7"
2 . 7 n 2 . 7 1]
2.8 2.7"
Average Average
2.74 inches per second 2.7 inches per second
T45-6
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g

 Subscript t Test Item

_ rNo. : No.
8. D ..lb(6) (d) See Subscript 6 above.
g, D.lc(i)(c) : Sée Subscript 5 above.

D -0 030 D

The test results for Right Stage X Direction

" .Maximum Stage Motion follow:.

First- Run . N Second Run

o 2.80" . 2.50"
2.50" - 2.30"
2.40" 2.40"
2.40" ' 2.40"
2.30" 2.40"
Average Average
2.48" 2.40"

D.1lc(1)(d) , Since a setup for stage measurefnents

had been made for the Right Stage X Direction,

- High Speed, it was decided to use the same

“arrangement for Low Speed. The test values
confirmed that the operatidn-_ was satisfactory,
and the test was passed. The following

values weré obtalned ‘for Right Stage X Direction
Minimum Stage Mption:
110.6 seconds per 1300 micrometers

©104.4 seconds per 1000 micrometers

Average

- 107.5 seconds per 1000 micrometers

T-45-7
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Subscript  Test Item
_No. No.

11, D.1d(1)(d) See Subscript 5 above.

The test results for Right Stage Y Direction
L Maximum Stage Motion follow:

' ' First Run ‘ Second Run

D S 2.50" , ~ 2.50"

v : ©2.80" - 2.40"

L 2.40" S 2.50"

D o . 2.60" ©2.40"

. -2.30" ' L 2.40"

‘ D ' Average Average
. 2,52 inches per second _ 2.44 inches per second

12. - D. ld(l)(e) See Subscript 10 above.

The test results for Right Stage Y Direction
" Minimum Stage Motion»follow

+.105.5 seconds per 1000 micrometers

13, D.2 Stage Positioning
The test was passed satisfactorily. The test
results follow: '

Left Stage X axis: ‘Nixie_tube readout average within
v 10, 126 micrometers repeatability.

Left S'tage V axls: Nixie tube readout average within
- £0.126 micrometers repeatability.

: . Ri(jht Stage X axis: Nixie tube readout average within
E - 10.139 micrometers repeatability.

Right Stage Y axis: Nixi¢ tube readout average within
“+0.125 micrometers repeatability.

“ . \

T45-8
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Subscript Test Item

_No. No.

i

14 E.l . The clamping time requirement is. "approximately
D 20 seconds." The test di'scloseg"the fact that
it is not possible to meet this time. The test
B values below indicate clamping time for the wider
: | _ film, particularly the .004 thick material, to be
a between one-half and one minute. It was noted
i

ne

that the first timeé a particular area of film was
1 clamped, the time for the film to become flat on
the platen was much faster than for subsequent
clampings. '
For example, an Initial time of 10 seconds was
not uncommon. After five or six clampings, it
was noted that the time had progressed steadily
up to perhaps two minutes. It appears that the
edges of the film become shaped to the vacuum

- This change in shape causes a premature sealoff
of the nozzles which has the effect of slowing
down the removal of air between the film and the
platen. The thinner the film, the worse this con-
dition could be expected to become.

Therefore, a maximum clamping time of five minutes _
should be considered realistic. In reviewing the opera-

D ) ' ' - nozzlesafter repetitive or long time clamping.

tion of the Steréocomparator, it is anticipated that

. : the initializing procedures would be in excess of 10
| .
E to 15 minutes. Therefore, the clamping speeds
E attained should not create any difficulties.
1 .

!

i o .
i

, o S T45-9 .
ﬂ Declassified in Part - Sanitized Copy Approved for Release 2012/08/29 : CIA-RDP79B00873A001300010010-9



' Declassified

in Part - Sanitized Copy Approved for Release 2012/08/29 : CIA-RDP79B00873A001300010010-9

Subscript . Test Item
. No. No.
14 E.l
15 E.2

(Continued)

The clamping speeds attained are listed as follows:

9-1/2" wide, 0.004" thick film

Left Stage

7.0 sec.
22.0
21.5
37.0
32.0

Average: 23.9 secohds
]

A\

See Subscript 14 above.

Right Stage

53.0 sec.
47.0
42.0
45,0

'25.0

Average: 42. 4 seconds

The clamping speeds attained are listed as follows:

6.6" wide, 0.004" thick film

Left Stage

17.0 sec.
28.0
40.0
24.0
47.0

Average: 31.2 seconds

6.6" wide, 0.002" thick film

26.0 sec.
33.0
29.0
34,0
51.0

_Average: 34.6 seconds

T45-10

Right Stage

36.0 sec.
46.0
53.0

~ 65.0

95.0

Average: 59.0 seconds

54.0 sec.
38.0
52.0
46.0
32.0

Average: 44.4 seconds

-,
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Subscript -Test Item
NO ) y__g'
15 E.2
16 F.3
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(Continued})

70 mm wide, 0.004" thick film

Left Stage "~ _Right Stage

1.5 sec, _ 2.0 sec.

2.0 1.5

1.5 1,0

2.0 1.5

2.0 1.0

Average- 1.8 seconds - Average: 1.4 seconds

Fine Focusing and Image Wander

The 1mage wander test as performed at the plant
of the optical fabricator is extremely complex.
It is virtually impossible to check image wander

- during focusing withéut: optical instrumentation.

The customer deemed it inappropriate to measure
this parameter during the acceptance test, be- -
cause oi the extensive time required. - :

It should be noted that the equipment had previously
passed the test at the optical fabricator's plant . -

-and could be so certified; also, the test at NRI was

not realistic- when considered in connection with
the actual operating use of the Stereocomparator.

A more realistic test is planned to substitute for the
"Image Wander During Focusing." This new test
will be called "Image Alignment Repeatability at a
Focal Plane." This test will determine the repeata- .
bility of image alignment as the system is defocused
to a point above the image plane and refocused at
the image plane, as compared to defocusing to a
point below the image plane and refocused back on
the tmage plane.

A procedure has been developed to perform this test.
It is believed that the new test will not only be more.
applicable but will require much less équipment for
its performance.

T45~11
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Subscript Test Item -
No. - No.

17 F.4 " Anamorph Ratlo
~The test was passed satisfactorily with the following
- Test results: (Three runs of each measurement)

Left Side Ana morph Ratio

D ' Verfic’al Stretch Axis | Horizontal Nonstretch Axis
- Ratio: 1:2.0 ' Ratio: 1.L0 -
D - Eyepiece Scale 238.6 | 238.3
| | LT " 227.0 | 227.0
D .  Difference ' 11.6 11.3
‘ : .-""Eyepiece Scale 238.6 ,. 238.3
D - : " " - 227.0 ' 227.0

Difference 11.6 L 11.3

c ;'E’yepiece Scale 238.5 : 238.3
IR " " 227.0 227.0

11.5 * 11.3
Ratio=1:2.020.6% Ave. 11.57%Ave. 11.3 Ratio=1:1.0% 0%
~ Right Side Anamorph Ratio 3

Vertical Stretch Axis Horizontal Nonstretch Axis
' Ratio: 1:2.0 . Ratio: 1.1:0
* . Eyepiece Scale  238.7 238.3
S " 227.0 3 227.0
 Difference 11.7 11.3
| ¢ Eyeplece Scale  238.6 | 238.3
» " " 227.0 ; 227.0
E] Difference 11.6 11.3
.. Eyeplece Scale  238.7 238.3
- " " 227.0 ; 227.0
D " Difference 11.6 11.3
| Average . 11.63 ¢ 11.3,
D , Ratio - 1:2,0%0.3% ° Ratlo 1:1.0-0%
i :
T45-12
rl
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Subscript Test Item

-No. No.
18 ‘F.5 Zoom Range
' The test was passed satlsfactonly with the
following test results: .
F.5b Left Stage Magnification Ratio - 80mm Objective
a. With Mechanical Stops Removed
10X magnification
. Eyeplece Scale 232=0
' 237 =97.5; 97.5; 97.5
100X magnification
Eyepiece Scale 232 =0
. 237 =9.78;9.75; 9.75
- Magnification Ratio: 9.97X; 10.00X; 10.00X;Ave.: 9.99X
b. With Mechanical Stmps in Place '
10X magnification .
Eyepiece Scale 232 =0
237 = 97.8; 97.8; 97.8
100X magnification
Eyepiece Scale 232 =20
. 237 = 9.90; 9.80; 9.90
" Magnification Ratioz.~ 9.89X; 9.98X:; 9_.88X. Ave.: 9.9X
F-5¢ Right Stage Magnification Ratio - 80mm Objective
With mechanical stops in place
ﬂ 10X magnification ‘
Eyepiece scale 230 =0 _
235 = 98.6; 98.3; 98.6
100X magnification
Eyepiece scale 230 =0
t | _‘ 235 =9.90; 9,90; 9.85

. 4 Magnification Ratio: 9.98X, 9.95X; 10.01. Ave.: 9.98X

T45-13
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Subscript No, 19 Test Item No, F-6

The test data shows the test has passed satisfactorily.

. n
WHITE LIGHT, Left Stage

T ——— 40mm ----=---- e 80mm ~~=--- -

=]
LJ
D o o 20x 37X 123X 200X 10X 55X 100X

On Axis - : '
Saggital - 151 269 960 1078 - 67 302 538 STAT
Tangential 151 269 960 1078 67 302 538 ’
Customer -~ Saggital 170 269 761 - 960 _ 67 302 538
Customer - Tangential 170 269 761 960 _ 67 302 538
Contractual . 80 180 550 - 800 ’ 45 400

1/3 of Field | | o

- Saggital 170 269 960 960 67 240 480 STAT
- Tangential . 151 269 960 1078 o 60 269 538 '
Customer - Saggital <170 . 269 761 960 : 67 302 538
Customer ~ Tangential . 151 240 761 960 67 302 538
Contractual 60 120 475 700 40 o 300

Edge of Field -

Horizontal Right

- Saggital 135 269 960. 1078 60 269 480 STAT
- Tangential 120 240 854 1078 67 269 480
Customer - Saggital 151 240 761 960 ' 67 302 - 538
Customer - Tangential 135 214 679 960 67 269 480
Contractual - : .45 100 430 550 40 275

Vertical Top v , '

- Saggital 135 240 761 960 60 269 538 STAT
- Tangential 135 240 761 960 60 269 480
Customer - Saggital 135 240 679 854 67 302 480
Customer - Tangential 151 269 761 960 67 302 538
Contractual - 45 100 430 550 40 275

/ !

T45~14
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WHITE LIGHT, Right Stage

On Axis 3

- Saggital
~- Tangential .

Customer - Saggital
Customer - Tangential

Contractual

" 1/3 of Field

- Saggital .
- Tangential

Customer - Saggital
Customer - Tangential
Contractual

Edge of Field -~
Horizontal Right

- Saggital
- Tangential

Customer ~ Saggital
Customer - Tangential
Contractual

Edge of Field -
Vertical Top

-~ Saggital
- Tangential

Customer - Saggital
Customer - Tangential
Contractual

151~

151

151

151
135
60

135

95
135
135

45

95

107
107
45

- -

302

302

269
269
180

269
240
214
214
120

269
240
214
214
100

214
214
170
214
100

1078
1078
761
761
550

960
854
679
679
475

605
605
538
605

430

480
427
605
538
430

T45-15

- - -

1078
1078
1078
1078

800

1078

1078
1078
960
700

960
960
1078
960
550

960
854
960
960
550

76
76
76
76
45

76
76

- 76

76

60

67
67
40

480
480
427
427

382
427
427
382

382
382
382

1338

427
382
382
427

761
761
605
605
400

761
679
605
605
300

605
605
605
538
275

605
605
480
480
278

STAT

STAT

STAT

STAT
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GREEN LIGHT, Left Stage

On Axis -
- Saggital
= Tangential

Customer - Saggital
Customer - Tangéntial
Contractual

1/3 of Field

- Saggital
- Tangential

Customer - Saggital
Customer - Tangential
Contractual

. Edge of Field -

Harizontal Right

- Saggital
- Tangential

‘Customer - Saggital

Customer - Tangential
Contractual

Edge of Field -

Vartical Top
~ Saggital

~ Tangential

Customer - Saggital
Customer - Tangential
Contractual

170
170
170
170
100

170
151
170
151
100

135
135
151
135

135
135
135
170

55

37X | 123X
|

269 960
269 960
269 761
269 761
185 615
269 960
269 960
269 761
240 761
180 615
269 854
240 960
240 761
214 679
140 500
269 761
240 761
240 679
269 - 761
140 500
!
‘_
T45-16

- on an am am

1078
1078
960
960
1000

1078
1078
960
960
1000

1078
1078
960
960
700

1078
960
854
960
700

67
67
67
67
S0

67
67

67
S0

60

.67

67

“ 67

45

60

67

67
45

58X

302
302
302 .
302

302
302

302

302

302
269
302
302

269
269
302
302
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100X

538 STAT
538
538
538
500

538 STAT
538

538

538

450

480 STAT
=480
538
480
385

538 STAT
- 480

480

538

385
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GREEN LIGHT, Right Stage

n s
- Saggital
- Tangential

Customer - Saggital
Customer - Tangential
Contractual -

1/3 of Field
- Saggital

- Tangential
Customer - Saggital
Customer -~ Tangential
Contractual

Edge of Field -
Horizontal Right

- Saggital

- Tangential

Customer - Saggital
Customer - Tangential
Contractual

‘Edge of Field -
Vertical Top

~ Saggital
= Tangential

i
i
i
il
B
i
i
]
]

Customer - Saggital
Customer - Tangential
Contractual .

]
o
/

107

SR 40mm, --~~
20X 37X 123X
170 302 1078
170 302 1078
151 269 761
151 269 761
100 185 615
151 240 1078
151 269 960
151 214 679
135 269 679
100 180 - 615

\

135 269 679
107 240 '§79
135 214 38
135 214 605
55 140 500
240 480
67 214, 427
120 191 - 605
107 214 538
55 140 500

T45~17

1078
1078
1078

960
1000

960
960
1078
960
700

960

960
960
960
700

- w. - o o

76
76
76
76
50

76
76
76
76
S0

60
67
67

45

60
60
67

45

538
538
480
480

538

427
427
382

382
338
382
338

382
382
382
427
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761  STAT
761
605
605
500

761 STAT
761
605
605
450

605 STAT
679
605
538
385

605 STAT
605
480
480
385
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ACCEPTANCE TEST

STEREOCOMPARATOR

ULTRA HIGH PRECISION .

Prepared June 15, 1970
Revised November 25, 1970
File No. 11038
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INTRODUCTION
This document describes the materials, objec-
tives, and procedures for an acceptance test to be

performed on the Ultra High Pre¢ision Stereocomparator.
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SPECIFICATION

The applicable spe_ciflc‘:ation is titled "Performance
Specificatlons for the Ultra High Precision Stereocomparator
Revised September 11, 1970,

See Appendix.

- 2.. !
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I
MATERIALS

A. Operating Stéreooompara tor

1. The Ultra High Precision Stereocomparatqr assembly
is shown by drawing No. E4585, STAT
and other drawings referenced thereon.

2. The Stereocomparator Instrument is depicted in the
photograph included herein.
3. The applicable contract is STAT

B. Test Equipment

1. Mahr Millitron Electronic Comparator Type 12042

with No. 1306 Gaging Head equipped with

‘No. ME-1 ruby contact point. The gaging head is
installed on a No. 815-G base. '

Starrett 12" scale Type C604R.

Digital voltmeter, ha 15.0 volts D. C., Fairchild type 7050.
Stopwatch timer with 0.2" graduations.

.1/2" x 1" glass mirror, flat to 1/2 fringe in 2",

T s W N
-« & e

o
\

~C. Computer Programs
1, Stereocomparator Drive Program #1.
2. Stereocomparator Drive Program #2. "
3. Stereocomparator Drive Program #3.
4, Stereocomparatar Internal Main Program.

-3~
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MATERIALS (Continued) '

Y performance of the acceptance tests.

E
i

i

D. D. Térget-s, Scales, and Miévcellaneous required for the
i | |

1. Resolution target USAF 1951 high contrast, reduced

B 240X. Serial No. 4. (Furnished by customer.)

Data sheet for 240X reduction resolution target.

D Calibrated eyepiece scale, 1mm. increments.

Calibrated target, 2mm. in 0.0lmm. increments. i
E Calibrated target, lmm. in 0.0lmm. increments.
Calibrated target, Smm. in 0.05mm. increments.
Calibrated ¢ircle target, 0.5mm. diameter.
. Calibrated distortion target 0,.5mm. grid.

9. Calibratgd. anamorph target, 1:1.0 to 1:2.2, 20X reduction.
10, Eyepiece angle reticle. !

L) - . L] - -

i
B
D | 11.. Cross target. ‘ \
' 12. Two eyepiece scale retatners .
E : 13. Calibrated rectangular grid target.
| 14. Operating Instruction Manual.
E © 15, 2" x 2" film of density 3.0.
16, 2" x 2" film of density 0.1.
E 17. Items of test photography. (Purnished by customer.)
a. Large sized detail elements.

D b. Intermediate sized detail elements .

c. Small sized detail elements. .
D d. Premeasured frame photograph with acquisition system daAta .
e. Premeasured pan photograph with acquisition system data.

E _ f. Premeasured strip photograph with acquisition system data.

' : 18. Items of test film strips. (Fumished by customer.)
D a. 9-1/2" wide.
b. 6.6" wide.
E c. 70mm. wide.
i

i

m

| Declassmed in Part - Sanitized Copy Approved for Release 2012/08/29 : CIA-RDP79B00873A001300010010-9
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OBIECTIVES

The objecti_ves of the acceptance tests are to verify that
the Ultra High Precision Stereocomparator system is in accordance

 with the "Performance Specifications for the Ultra High Precision

_ﬁtereocomparator, Revised September 11, 1970."
L |

The acceptance test procedures are designed to exercise
the Stereocomparator from two aspects:

1, First, to be sure thét the various machine elements
 are operating in a qualitative manner, and additionally,
to insure that thé significant parameters of the speci-
fications are met, |

2. Second, to insure that the Stereocomparator will track
typical stereo photographs in stereo and will perform
repeatable measurements on the photographs.,

Note that if the Stereocomparator retains and tracks in stereo
automatically, with suitable -stereo photographs, then it can be
assumed that all the systems are at an acceptable performance level. '+

The acceptance test‘procedure is arranged as follows:

Part I consists of the detailed procedures for the operator
interface and the significant parameters of the specifications.

Part II consists of the procedures for exercising the Stereo-
comparator with regard to typical frame, pan, and strip stereo photo- .
graphs, together with their associated computer programs.

-5~
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v
PROCEDURE - PART I

, All components of the Stefeocomparator are to be turned on and
to be in their proper operating condition. Refer to the Operator's
Manual for the detailed procedure.

A, Console Desk and Panel | ' i

1. Press push button on console desk labeled "Manual
No Computer No Electronic Correlation" (White).

Operate console desk control labeled "Zoom Magni-
fication" for both the left and right sides. Observe
that the respective Zoom Magnification indicating
meters on the display panel respond.

4 I
{

3, Operate console desk control labeled "Anamorphic
' Expansion", for both left and right sides. Observe
that the respective Anamorphic ratio meters respond,

4, Operate console desk control labeled "Anamorphic
Rotation", for both left and right sides. Observe
that the .fes pective Anamorphic Rotation degree.
meters respond. '

S. Operate console desk control labeled "Image Rotation",
for both left and right sides. Observe that the respective
Image Rotation degree meters respond. -

DN

0 3 Do C3

. , -6- ' \
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6. Operate console desk control labeled "Image Brightness”,
for both left and right sides. Observe that the respective
Illumination Level percentage meters regpond.

7. Operate console desk control labeled "Reticle Size", for
both left and right sides. Observe that the respective
Reticle Size ratio meters respond.

8. Operéte console desk control labeled “"Reticle Brightness",
for both left and right sides. Observe that the respective
Reticle Brightness percentage meters respond.

9. Place a target (grid type, item D13) on the left-hand stage °

i

i

i

i

i

J

i

i

D platen, approximately in the center. Locate the target under

- ‘the objective lens by means of the joystick. (Press push

E button "Joystick Left" (red)). Set the anamorph ratio to
1:1.0. Press the left Low Maghification push button (}ed)

D on the console desk. Set the Zoom Magnification to 50X.

7z ! Switch the eyepiece system so that both eyepieces view

D ‘ the left stage. Trim the position of the grid target by means

i ' of the trackball (bress push button "Trackball Independent”.

D (yellow)) so that the target is properly located in the field

E

i

]

D

i

of view. Adjust the‘focus control on the console 'desk,

10. Place a target (grid type, item D13) on the right-hand stage
platen, approximately in the center, Locate the target

under the objective.lens by means of the joystick (press -
push button "Joystick Right" (green)). Set the anamorph
ratioto 1 : 1.0. Press the right Low Magnification push
button (green) on the console desk. Set the Zoom Magni-~

} observing that the target image can be properly focused.
fication to 50X. Switch the eyepiece system so that both

D.
i

-7=
™
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]
i
eyepieces view the right stage. Trim the position of the
D _ grid target by means of the trackball so that the target is
properly located in the field of view. Adjust the focus
D control on the console desk, observing that the target
image can be properly focused,
E _

11, Operate the platen illumihation left side "On-Off" switch
D on the console desk., Observe that the left side platen
-illumination turns on and off properly. '

12, Adjust the left side Platen Illumination Brightness control
on the console desk. Observe that the left side Platen
Illumination level changes.

/I

13. Operate the Platen Iilumination right side "On-Off" switch
on the console desk. Observe that the right side platen
illumination turns on and off properly.

|-

14, Adjust the right side Platen Illummation Brightness control
on the console desk.. Observe that the right side Platen
: Illummation level changes.

CDh 3 3 oCcDh o3

€13

. _8_
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Rack No. 4 - Right Side

The Stereocomparator system has previously been started
up by using the established turn-on procedures. The
following gauge and flow meter readings are normal. The
pressure va lues should be adjusted at the rack controls,
to these normal readings. The flow values should be ad-~

justed at the individual flow controllers mounted at each

alr bearing.

1. Main High Pressure Air Regulator
! a. Line Pressure: 142, 110 psig
« b. Metered Pressure: 120 to 130 psig

2. Intermediate Préssure Alr Regulator
a. Line Pressu;e: 47 psig
b. Metered Pressure: 38 psig

3. Afr Bearlngs and Guides :
‘a.  Right Side Meters Nos. 1 through 15 0.5 to 1.0 SCFH
b.  Left Side Meters Nos. 16 through 30 0.5 to 1,0 SCFH

4, Air Bearing Preload
a. Left Side

(1) Stage Guide 100 5 psig
. (2) Saddle Guide : 100 5 psig
b. Right Side
(1) Stage Guide 100 5 pstg g

(2) Saddle Guide 100 *5 psig

5. Air Bearing Pressure Regulator 100 *5 psig

-
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Vibration Isolator Pressure Regulator 90 5 psig

Trackball Pressure Regulator ' - 20 f".".Zr,psig
Cooling Air

a. Left Hand 40mm . 30 SCFH

b.  Left Hand 80mm 30 SCFH

c. Right Hand 40mm - 30 SCFH.

d.  Right Hand 80mm 30 SCFH

Lift up Air through the Vacuum Clamps
a. Left Hand _ 400 SCFH
b.- Right Hand " 400 SCFH

Stando‘ff at Objectives .
a. Left Hand 70 SCFH
b, Right Hand ' 70 SCFH ’

Lift up at Both Ends

a. Left Hand ' 90 SCFH

b. Right Hand 90 SCFH

Cooling Air Pressure Regulator : 13 1 psig -

Film Control Air Pressure Regu_latok 2511 psig
-.10-.

11 /Ae /
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o

C. Trackball Sensitivity

1.  Low Speed Setting - Excerpt from I.C.5.¢.(1) of Performance
Specifications:’ "360° of trackball rotation causes 31.4
microns : 10% of stage movement."

i
i
i
D
D a. Left Stage - X ]jirection
B (1)  Press push button "Trackball Independent"
(yellow).
E (2) Set the left stage in the approximate midposition
of travel by rotating the left trackball. '
E (3)' Insert Stereocomparator Drive Program No. 2
 in the computer and set up console desk push
D 4.  buttons per the operating instructions.
| (4) Measure trackball sensitivity in the following
D S manner: o
i (a) Place a pencil mark approximately 1/2 "
| B X o ' ‘ lohg on the surface of the left trackball.
| (b) With the controls set per the operating
E instructions, press the console desk
panel push button marked "Trackball
E _ Fine" (blue). _ ' )
(c) Place the mark on the left trackball (by
D rotating the trackball) so that the mark
is just vigible at the left edge bezel.
G (d)  Zero the left gide X axis Nixie tube by
pressing the left side zero reset push
E button.
(e)  Turn the left trackball to the left until
D the pencil mark is again (one revolution)
just visible at the left edge of the bezel.
E (f) Read the Nixie tube position readout.

|
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()  Repeat the zero setting and rotation of
the left trackball three times with rotation
to the left and three times with rotation
to the right.

(h)  Record Nixie tube position offset a total
of six times.

(1) The stage displacement indicated by the
Nixie tube should be 31.4 micrometers
per trackball revolution within : 10%
of 31.4 micrometers.

b. Left Stage - Y Direction _
(1) Press push button "Trackball Independent"
(yellow). , ’ -
(2) Set the left stage in the approximate midposition
of travel by rotating the left trackball.
(3) Insert Stereocomparator Drive Program No. 2
in the computer and set up console desk push
- buttons per the operating instructions.
(4) Measure trackball sensitivity in the following
' manner: - _
- (a) Place a.pencil mark approximately 1/2"
- long on the surface of the left trackball. X
(b)  With the controls set per the operating
© ° instructions, press the console desk
-panel push button marked "Trackball
Fine" (blue). o
(c) - Place the mark on the left trackball (by
"~ rotating the trackball) so that the mark
is just visible at the front edge of the
bezel. | *

-12-
t
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Do o3

F

(d) Zero the left side Y axis Nixie tube by '
pressing the left side zero reset push |
button. | |

(e)  Turn the left trackball forward until the
pencil mark is again (one revolution) just
visible at the front edge of the bezel. -

(£) Read the Nixie tube position readout.

(g) Repeat the zero setting and rotation of
the left trackball three times with rotation
forward and three times with rotation
backward. |

(h) Record Nixie tube position offset a total
of six times.

(1) The.stage displacement indicated by

the Nixie tube should be 31.4 micrometers
per trackball revolution within»i 10% of
31.4 micrometers, .

Right Stage -~ X Direction

(1)

(2)

3)

(4)

Press push button "Trackball Independent”
(yellow). '

Set the right stage in the approximate midposition
of travel by rotating the right trackball.

Insert Stereocomparator Drive Program No. 2

in the computer and set up console desk push
buttpns per the operating instructions.

- Me;shre the right trackball sensitivity in exactly
'the same manner as described for the left stage

with the following exception: The right trackball
is to be rotated to the right so that the pencil
mark is just visible at the right edge of the bezel"
each time. Where push buttons are indicated,

. use the appropriate push button for the right side.

-13~
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G (5) The stage displaoement indicated by the Nixie
G' tube should be 31.4 micrometers per trackball
revolution within b 10% of 31.4 micrometers.

d. Right Stage ~ Y Direction : ‘
(1) Measure the right trackball sensitivity in exactly
the same manner as described for the left stage,
performing all operations on the right stage.

Where push buttons are indicated, use the

~
—

appropriate push button for the right side.
‘« (2)  The stage displacement indicated by the Nixie
tube should be 31. 4 micrometers per trackball’

.

revolution within - 10% of 31. 4 micrometers

C
i
i
i
i
i
i
i
i
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2. High Speed Setting ~ Excerpt from I.C.5.c.(2) of Performance
' Specifications: "360° of trackball rotation causes 1004.8
+ . .
microns - 10% of stage movement. "

~a. Left Stage - X Direction .
(1) Press push button "Trackball Independent" (Yellow).
(2) Set the stage in the approximate midposition of
| travel by rotating the left trackball.
(3) Insert Stereocomparator Drive Program No. 2 in
’ the computer and set up console desk push buttons

per the operating instructions.,

(4) Measure the left trackball sensitivity in the
following Manner:

(@) Place a pencil mark approximately 1/2"
long.on the surface of the left trackball,

(b)  With controls set per the operating in-
structions, press the console desk panel
push button marked "Trackball Coarse"
(yellow).

(c) Place mark on left trackball (by rotating
the trackball) so that the mark is just
visible at the left edge bezel.

(d)  Zero the left side X axis Nixie tube by

- pressing the left side zero reset push
button.

(e)  Turn the left trackball to the left until

T the pencil mark is again (</>ne revolution)
just visible at the left side of the bezel.

‘ (£) Read the Nixie tube position readout

~15=
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(g) Repeat the zero setting and rotati—b’n
of the trackball three times with rotation
to the left and three times with rotation
‘to the right.

(h) Record Nixie tube position offset a
total of six times.

(1) The stage displacement indicated by
the Nixie tube should be 1004.8 micro-
meters per trackball revolution within-
£ 10% of 1004.8 micrometers.

b. . Left Stage - Y Direction :
(1) Press push button “"Trackball Independent”
(yellow). "
(2)  Set the left stage in the approximate mid-
| position of travel by rotating the left trackball.
(3) Insert Stereocomparator Drive Program No. 2
in the computer and set up console desk
push buttons per the operating instructions.
(4) Measure the left trackball sensitivity in -
the_ following manner: . | ,
(@) Place a pencil mark approximately
: 1/2" long on the surface of the left
trackball.
(b)  With controls set per the operating
©°  instructions, press the control console
desk panel push button marked "Track-
ball Coarse” (yellow). . |
(c) Place mark on' left trackball (by rotating
~ the trackball) so that the mark is just
visible at the front edge of the bezael.

- =16~
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(d)  Zero the left side Y axis Nixie tube by
pressing the left side zero reset push
button. :

(e)  Turn the left trackball forward until the
' pencil mark is again (one revolution)
| just visible at the front edge of the
, bezel
' (f) Read the Nixie tube position readout.

() Repeat the zero setting and rotation
of the trackball three times with
rotation forward and three times with
rotation backward.

' (h) Record Nixie tube position offset a total
| of six times.

(1) The stage displacement indicated by the
Nixie tube should be 1004.8 micrometers
per trackball revolution within I 10% of
1004.8 micrometers.

v S v

c. Right Stage - X Direction A
(1) Press push button "'I‘rackball Independent" (yellow)
(Z)', ~Set the right stage’ in the approximate midposition -
' of travel by rotating the right trackball.
(3) Insert Stereocomparator Drive Program No. 2
“in the computer and set up console desk push
buttons per the operating instructions.
(4) Measure the right trackball s‘ensitivity in exactly .
" the same manner as described for the left stage
with the following exceptions.:‘ 'The right track-
ball is to be rotated to the right so that the
y , , pencil mark is just visib,le' at the right edge of '
. the bezel each time. Where push buttons are

-~ A indicated, use the appropriate push button for
' the right side. ‘

-17- '
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)

(8)

The stage displacement indicated by the Nixie
tube should be 1004.8 micrometers per track- -
ball revolution within ~ 10% of 1004.8 micro-

f

meters.

A d..  Right Stage - Y Direction 2 , !

(1)

J (2)

Measure the right trackball sensitivity in
exactly the same manner as described for the
left stage, performing all operations on the.

‘right stage. Where pushbuttons are indicated,

use the appropriate push button for the right
side. _ o
The stage displacement indicated by the Nixie
tube should be 1004.8 micrometers per track-

"ball revolution within ¥ 10% of 1004.8 micrometers.

-18~
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D. Stages _
‘1. Excerpt from Performance Specifications: "1.A.4.c.(l).Drive
Speed (a) Maximum 2 inches/second. (b) Minimum . . . 10
micrometers/second (joystick, while under computer control)."

~a. Left Stage - X Direction _

(1). Setup 12" scale on top of granite base adjacent to
the front air bearing supports.

(2). Pléce drafting tape on the front centér of the right-hand
air bearing support of the left stage, and show the center
of the air bearing by a pencil mark.

(3). Adjust the scale, moving the stage in the X direction so
that the midrange on the scale is the midrange of the
stage travel. .

(4). Inse’rtv the Stereocomparator Drive Program No. 2 in the

' computer, and set up the console desk push buttons per
the operating instructions. l

(5). Measure the maximum X direction stage speed in the
following manner: |
(a). Press the "Joystick Left" push button (red) on the

console desk. .
(b). Set the stage at the approximate center of its travel
with the joystick under high speed mode, using the
12" scale as a position indicator. (High speed mode
i{s commanded by holding down the push button on
" the top end of the joystick.) |
(c). Measure the speed with a stopwatch of least dial
indication of 0.2 seconds. |
(d). The stage will be traveled through eight inches and
timed for travel through its center six inches. The
" six theh distance traveled should occur in less than
threedeconds * 10%,

-]l9~-
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Y

(6).

Left Stage = Y Direction

(1).

(2).

(3).

(4).

'
(9.

Measure the minimum X direction stage speed in the
following manner:
(a). Operate the stage to its approximate center
position using the joystick under low speed mode.
(b). Zero the Nixie tube readout. |
(c). Move the joystick just off itS'centeri_’positibn_ln
' the #X direction of stage motion, simultaneously
starting the stopwatch. |
(d). Observe Nixie tube readout, and when a value of
approximately 1,000 micrometers is counted,
release the joystick and stop the time of the stopwatch.
(e). Read the Nixie tube readout, and from the elapsed
time read on the stopwatch, determine the micrometers
per second of stage velocity. The computed value
should be not more than ten micrometers per second,
+ 10‘% (Joystick while under computer control).

|
Set up the 12" scale on top of granite base along the
right-hand side of the front air bearing support for the
left stage.

Place drafting tape on the right side centef of the
right ~hand air bearing support and show the center

of the air bearing by a pencil mark.

Adjust scale, moving the stage in the Y direction so
that midrange on the scale is the midrange on the stage
travel, _

Insert the Stereocomparator Drive Program No. 2 in the
computer and set up the console desk push buttons per
the operating instructions . , v

Measure the maximum Y du'ection stage speed in the
followlng manner:

(a) . Press the "Joystick Left” push button (red) on the
‘console desk. '

-20-
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(b). Set the stage at the approximate center of its
travel with the joystick under high speed mode,
using the 12" scale as a position indicator.

(c). Measure the speed with a stopwatch of least
dial indication of 0.2 seconds.

(d). The stage will be traveled through eight inches
and timed for travel through its center six inches.
The six inch distance traveled should occur {n
less than two seconds, Tilow & '

o

following manner: _
(a). Operate the stage to its approximate center
. position using the joystick under low spee'd' mode.
(b). Zero the Nixie tube readout.
(c). Move the joystick just off its center position in
the +Y direction of stage motion, simultaneously
starting the stopwatch. '
(d). Observe Nixie tube readout, and when a value of
~ approximately 1,000 mlcrqmeters is counted,
release the joystick and stop the time of the stopwatch.
(e). Read the Nixie tube readout, and from the elapsed
time read on the stopwatch, determine the micrometers

G
i
]
]
ik
i
E (6). Measure the minimum Y direction stage speed in the
i
i
]
§
L

E per second of stage velocity. The computed value
should be not more than ten micrometers per second,
E T10% (joystick while under computer control).

c. Right Stage - X Dire_c'tion _
| (1). Follow the procedures described for the Left Stage - X
- Direction with the following exceptions:

E ' (a). Place drafting tape on the front center of the left-hand
air bearing support of the right stage, and show the .

E ‘center of the alr bearing by a pencil mark.

E o ‘ {b). Where push. buttons are indicated, use the appropriate
push button for the right side.

C _

-

...21..
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ke
(c). Measure the maximum X Direction stage speed.
(d). Measure the minimum X Direction stage speed.
D ‘ d. Right Stage - Y Direction
(1). Follow the procedures described for the Left Stage
Y Direction with the following exceptions:
"(a). Set up 12" scale on top of the granite base along

¢ ' the left-hand side of the front air bearing support
. for the right stage.

(b). Place drafting tape on the left side center of the

[l

)
i
J
i |
v v ' left-hand air bearing support, and show the center
E ' .  of the alr bearing by a pencil mark..
- :  (c). Where push buttons are indicated, use the appro-
D : priate push button for the right side.
(d). Measure the maximum Y Direction stage speed.
D (e). Measure the minimum Y Direction stage speed.
i

§

)

|

|

\

|

|
¢

i
i
;
]

i
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2. Excerpt from Performance Specifications: "I.A.4.c. (3).

D " Positioning * 0.1582 micrometers, least count." _

a. Measure the repeatability of the left stage-Xdaxis: position

E} measurement in the following manner:

: _ (1). Set up the Mahr electronic position gauge so that

@ . its ruby probe senses approximately the midtravel
: . position of the stage. . ' :

D ' - (2). Zero'set the Nixie tube X axis left stage by pushing the

zero set X axis push button on the control console

D ‘display panel. '

(3). Adjust the Mahr gauge to the center of its scale and

D to its highest sensitivity of 0.2 millionths of an inch

per scale division. ' '

C (4). Move the left trackball so that the stage moves in the
X direction until the Nixie tube readout shows approxi-
mately 10 micrometers. Noté that the relation between
the stage and the Mahr gauge probe must be such that

il
D the stage must be moved away from the probe tip.

(5). Move the trackball until the Mahr gauge returns to its
D - zero position. '

(6).  Read the Nixie tube readout.
g : (7). Repeat the 10 micrometer offset position and return to

, the Mahr gauge zero position, a total of five times.

D - Read the X axis Nixie tube readout each time.

(8). Average the Nixie tube readings. The Nixie tube readout
D | avergge should be within the range of = 0, 1582 micrometers.
i
i
E

‘ﬂ

E
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b. Measure the repeatability of the left stage Y axis position measurement

in the following manner: . ) _
(1). Set up Mahr electronic position gauge so that its

1

ruby probe senses approximately the midtravel position
of the stage.

. (2). Zero set the Nixie tube Y axis left stage by pushing
the zero set Y axis push button on control console

display panel.
(3). Adjust the Mahr gauge to the center of its scale and
to its highest sensitivity of 0.2 millionths of an inch
per scale division. '
(4).. Move the left trackball so that the stage moves in the
Y direction until the Nixie tube readout shows approxi-

mately 10 micrometers. Note that the relation between
the stage and the Mahr gauge probe must be s-uch that
. the stage must be moved away from the probe tip.
(5). Move the trackball until the Mahr gauge returns to its
. Zero position.

(6). Read Nixie tube readout.

(7). Repeat 10 micrometer offset position and return to the
Mahr gauge zero position, a total of five times. Read
the Y axis Nixie tube readout each time. ;

(8). Average the Nixie tube readings. The Nixie tube readouts
should be within the range of : 0.1582 micrometers.

T 0 3O 1 0300

-

-4« .
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c. Measure the repeatabiiity of the right stage X axis position mea surement
in the following manner: ‘

(1) . Perform thé identical steps as for the left stage X
axis, with.the following exceptions:
(a) Zero set the Nixie tube X axis right stage by push-

ing the zero set X axis push button on the. control

=
console display panel.

' (b). Move the right trackball so that the stage moves
in the X direction until the Nixie tube readout
shows approximately 10 micrometers.

1 (c). The Nixie tube readout average should be within

d. Measure the repeatablility of the right stage Y axis position measurement
in the following manner:

(1). Perform the identical steps as for the left stage Y

axis, with the following exceptions:

(a) . Zero set the Nixie tube Y axis right stage by push-
ing the zeré_ set Y axis push button on the control

’ console display panel. ‘

(b). Move the right trackball so that the stage moves in
the Y direction until the Nixie tube readout shows
approximately 10 micrometers. v

(c). The Nixie tube readout average should be within
the range of hA 0.1582 micrometers.

i

i

i

]

i

J

i

J

d :
i | . the range of * 0.1582 @crometers.
J

J

]

i

i

]

i

i

i

JR——
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(2).

3).

(4).

(s).

(6).

(7).

E. Film Clamping

Excerpt from Performance Specifications I.A.4.g. (2) and (3).
“{2) Clamping time approximately 20 seconds '
(3) Adjustable for 70mm to 9-1/2" wide film x 20" long."

1. Determine the clamping time for 9—'1/ 2" film."
a. Left Stage
(1). Load the 9- 1/2" width of film (Item D. 18. a.)

onto the left stage, adjusting the film width
guides in the manner prescribed in the operating

‘instructions. . Note that the emulsion side of

the film should be up.

Drive the left side platen to the front of the
Stereocomparator and in the position closest to
the ope;atdr by pressing the push button "View
Stage" (yellow). ,
Depress the 'Left Film Clamp ‘push bi.\tton (red) on
the console desk. ' s |
Simultaneously, read the stopwatch.

Observe the surface of the film at an oblique angle

in reflected light so that as the film becomes flat

on the glass platen, the action of the vacuum can

be seen. ’

When the film has béen sucked déown on the platen
all-around by the vacuum, and theé visible air bubbles
are less than one inch in diameter, stop the :ti‘ming '

by pressing the stopwatch.

.The elapsed time after application of the vacuum should

be not more than five minutes.

~26=
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b. Right Stage
(1). Repeat the procedure described above, except
that the 9-1/2" wide film should be loaded
~ onto the right stage, and the "Right Film Clamp"
push button (green) on the console desk should
be activated. T
(2). The elapsed time after application of the vacuum

should be not mdre than five minutes.

2. Determine the clamping time for 6.6" and 70 mm, width film
for both the left and right stages.
a. The procedure to be followed is identical to that required
for the 9-1/2" film, exéept that the film edge guides
¢ | must be reset to the width required for the 6.6" (Item D.18.b.)
' and 70mm. (Item D.18.c.) width films respectively. |

-27-
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: F. Optical Assembly

1.

Film De11sify. Excerpt from Performance Specifications

I.B.1.b.
density."

"Film Density to accommodate film up to 3.0

a. Left Side

(1).

(3).

(4).

(6).

(7).

®).

Place the optical system in its manually controlled
mode by pressing the push button on the console
de'sk marked " Manual No Computer No Electronic
Correlation"(white).

Place a 2" x 2" film, density 3.0, on the approximate
center of the left platen. '

Move‘the’ platen by the action of the joystick under
the objective lens.

Set the magnification to 10X using the 80mm objective
lens by pressing the push button on the console desk
labeled "L MAG LO" (red) and operating the manual

magnification control on the desk until the console

<. panel indicator shows approximately 10X magnification.

Operate the manual switching control for the eyepieces

so that both eyepieces see the left-hand stage.

Adjust the manual eyepiece brightness control to provide
maximum transmission of light.

Adjust the manual illumination brightness control on the

- console desk until the operator sees an illuminated field

in the eyepieces. .
Have a second operator insert a 2" x 2" film of density |
0.1 into one-half of the field of view on top of the 3.0
density filter already in place. This is done while the
first operatox; observes the image in the eyepieces. The
illumination of the system should be sufficient for the
observer at the eyepieces to see the edge of the 0.1

density film readily as it is inserted into the field of

-28-
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D ‘view. It may be necessary to dim the room lights
to a low level for this test.
D (9). Set the magnification to 50X by operating the manual
magnification control on the desk, and repeat the pro-
D cedure described in items (5) through (8) above.
(10). Set the magnification to 100X by operating the manual
D magnification control on the desk, and repeat the pro- |
cedure described in items (5) through (8) above.
D (11). et the magnification to 25X usiilg the 40mm objective
‘ lens by pressing the push button on the console desk
D . labeled™L MAG HI" (red) and operating the manual
magnification’ control on the desk until the console
D panel indicator shows approximately 25X magnification.,
(12). Repeat the procedure described in items {5) through
D (8) above, |
7 (13).  Set the magnification to 100X by operating the manual
D _ | mégnification control on the desk, and repeat the pro~ -
cedure described in items (5) through (§) above.
D (14). Set the magnification to 200X by operating the manual
magnification control on the d'esk and repeat the pro-
0
0
0
0
C
]
]
C

cedure described in items (5) through (8) above.

b. Right Side

(1). Repeat the entire procedure described above with the
2" x 2" films of density 3.0 and 0.1 placed on the
right platen.
b (2). Where push buttons are indicated, use the appropriate
push buttons for the right side.

2. Color Filter. Excerpt from the Performance Specifications I.B.1l.c.
“Color Filter., Remotely controlled, removable filter 546 milli-
microns median transmission wavelength."

a. A color filter isiprovidéd in the lamphouse assembly that can

be switched in and out of the main illumination system. The

D -29- -
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action of this color filter is controlled by a switch at the
eyepiece assembly._ There are separate switches for the
left-hand side and for the right-hand side.

b. The eyepiece switching system should be adjusted so that
the left eyepiece is looking at the left stage and the right

3

eyepiece is looking at the right stage.
c. With the optical system operat'ing, and at any convenient
setting of the optics, check the action of the color filter

by switching it in and out of the main optical path while the
operator is looking .through the eyepieces.,
d. Operate the left-hand color filter switch so as to switch the
left color filter into position three times.
e, Similarly, operate the right-hand color filter switch so as to
‘ switch the right color filter into position three times.
f. Operating.the respective color filter switches will allow the

operator to determine that the respective color filters are

being properly switched into positidn in the field of vision,

i R

T

-30-
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3. Fine Focusing and Image Wander
a. The image wander of the system during focusing cannot
be determined by simple observatio_h of a target on the
stage. This is because the target goes out of focus, as
the objective focusing control is adjusted away from {ts
“"focus" position. Thus it is not possible to see the

o 3 3]

image wander,
b. Determine the image wander due to lack of optical axis

stability during focusing, by attaching a small plane sur-
(face on the exterior of the lens mount for the 40mm - lené
on both the left and right side of the Stereocomparator.

It is sufficient to perform one pair of X~Y tests on each
side of the optical system, since both the 40mm and
80mm lens systems are carried by the same assembly,
and any image wander due to the mechanics of focusing
will affect both the 40mm and 80mm lens assemblies
simultaneously. '

(1) Remove the air cooling system from the objective

lens assembly of the left optical system.
(2) Place the plane surface on the left 40mm lens mount

1

approximately parallel to the optical axis. The sur-
face should also be oriented about the lens mount

approximately parallel to the X axis of the film stage.
(3)  Set the Mahr electronic gauge probe against the
surface at approximately its midpoint..
(4') Place a 5mm calibrated target (D.6) on the ~platen
under the objective lens,

Lo

(5) Focus accurately on the 5mm target using an ana-

morph ratio of 1:1.0 and a magnification of 100X.

(6) Zero the Mahr gauge with its scale range set to
indicate 0.000,000, 2 inch increments.

(7)  Use the focus control on the console desk knob marked

7z ! "Objective Focus" to move the objective lens system
dupwards and with it the plane surface, through
approximately 1/32",

1 .
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(8)  Focus accurately on the Smm target using an ana-
~ morph ratio of 1:1.0 and a magnification of 100X.
(9) Record the Mahr gauge reading.

.(10) Repeat the 1/32" focus control change in the
opposite direction (downwards), and refocus
dccurately on the S5mm target. Again note the

- Mahr gauge reading.

(11) Repedt the focus control adjustment upwards and

downwards, followed each time by accurate refo-
- cusing and noting the Mahr gauge readings.

(12)  The maximum difference In the Mahr gauge readings'
on a glven axis at the surface should not exceed
0.000,020". This should be based on a total of
three readings "upwards" and three readings
"downwards. " .

(13) Relocate the surface 90° around the rim of the 40mm
'objective 1e’n§, so that it is oriented approximately
parallel to the Y axis of the film stage.

(14) - Set the Mahr electronic gauge probe against the
surface at approximately its midpoint,

(15) Focus accurately on the 5mm tafget using an ana-
morph ratio of 1:1.0 and a magnification of 100X.

(16)  Zero the Mahr gauge with its scale range set to

indicate 0.000,000, 2" increments.

(17)  Use the focus control on the console desk knob

N - marked "Objective Po’cus" to move the objective
lens system upwards, and with it the plane surface, |
through approximately 1/32". Focus accurately on
the S5mm. target. Note the Mahr >gauge reading.

(18) ° Repeat the 1/32" focus control change in the opposite
direction (downwards), and refocus 'accurately on the
Smm target. Again note the Mahr gauge reading.

~32-
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(20)

(21)

E’ |

(19)
; and downwards followed each time by accurate

Repeat the focus control adjustment upwards
refoc‘usihg and noting the Mahr gauge readings.
The maxlimum differerice in the Mahr gauge

readings on a given axis at the surface should
not exceed 0.000,020". This should be based

" on a total of three readings "upwards" and three
readings "downwards."

Repeat all the foregoing steps (Items 1 through
20) for the right—hand optical system.

-32-A-
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4. Main Anamorph System. Excerpt from Performance Specifications:
I.B.5.b."Range 1:1 to 1:2."

a. The purpose of this test is to measure the two extremes

of anamorph ratio.

b. Left Side

(1). Place iarget (Item D.9, calibrated anamorph target) on
the left stage, and calibrated eyepiece scale (Item D.3)
in the left eyepiece.
Use the eyepiece reticle as the reference, and place
. the appropriate region of the target in the field of view.

B

(3). The Stereocomparator Drive Program No. 1 is read into
the computer. The "real time" clock must be stopped

O

during the read-in.
(4). Start the real time clock by preésing the push button
¢ "Clock Off" (lighted) on the crossconnect panel in
‘ " Rack 3.
-(5). Start the prdgram at Location 1, 000.
(6). Press the button marked "Automatic No Electronic

Correlation" (blue) on the console desk. This auto-
matically sets the optical parametérs at their midrange,
The optical acceptance test is performed by commands
from the teletype. _ ) |

(7). Insert the left side objective lens of 80mm in focal
length into the optical path by pressing the console
desk pushbutton "L MAG LO" (Red).

(8). Type LMAG, 50 on the teletype. The code word LMAG,

‘ folloyyed by a comma and the magniﬁcation desired,

which in this case is 10X, is to set the main zoom
magnification. Press the.teletype carriage return key.
This automatically sets the main zoom magnification.

3

-33- | S
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(9). Type LANS,1.00 on the teletype. The code word
LANS, followed by a comma and the anamorph
ratio desired, which in the present case is 1.00 is

C0 3 01

3

to set the anamorph ratio. Press the teletype carriage
return key. This automatically sets the anamorph '
ratio to 1:1.00.

(10). Type LANR,90 on the teletype. The code word
LANR, followed by a comma and the anamorph rotation

I3 T3

desired, which in the present case is 90, is to set
the ana morp'h roation. Press the teletype carriage
return key. This automatical_ly sets the anamorph
rotation .

(11). Type LI,0 on the teletype. The code word
LI, followed by a comma and the optical'rotatibn
desired, which in the present case is 0, is to set

D 03 03 03

the optical rotation. Press the teletype carriage
return key. This automatically sets the optical

i

rotation. .

(12). The anafnorph ratio target is now arranged in the field

of view so that the variable anamorph ratio elements of
_ the target are located along the X axis of the left stage.

(13)". Stép the computer by raising the "MA, SI, and Run"
swAtch into the SI position on the computer contrbl panel
in Rack No. 3. '

(14). Press the push button marked "Manual, No Computer No
Electronic Correlation (White). ,

(15). Place the target in the appropriate juxtaposition with the
eyepiece reticle scale, by selected movement of the left
stage X axis left trackball controi, and determine and
record the anamorph'ratiq measurement corresponding to 1:1.00.

s N s N s s [ B B

~34-
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(16). Start the_computer by setting the MA, SI and run
switch to its Run position. Press the compute'r

~ start'push button. Rack 3.

(17). Press the push button "Auto, no electronic
correlation" (blue). _

(18). 'Readjust the anamorph ratio to 1:2.00 by typing
LANS, 2.00 and pressing the carriage return key.

(13). Stop the computer by raising the "MA, SI, and Run"
switch into the SI position on the computer control
panel in Rack No. 3.

~ .

(20). ’Press’, the push'button marked " Manual, No Computer

! | No Electronic Correlation (‘White).. |

(21). Move the appropriate section of the anamorph ratio
target into juxtaposition with the eyepiece scale by
selected movement of the left stage X axis left track-
ball control.

(22). Measure the target ratio length indicated by the target
dimension 2.0 with the eyepiece scale; and record
the value.

{23). Compare the measﬁrement values for the anamorph
ratio settings of 1:1.00 and 1:2.00, The ratio of

the measurements should be 2.00 X 1%,
(24). Repeat the measuring procedure for computation of
ratio a total of three times. The average is used for

the acceptance test value.

E : c. Right Side ‘
- ’ {1). Follow the procedure described for the left side above,

‘placing the target and eyepiece reticle on the right
D side of the Stereocomparator.
D (2). In setting the optical parameters with the teletype, type
- . . N ~35- )
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the following code words:
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(a). RMAG, 10 for the main zoom magnification.
(b).  RANS, 1.00 for the anamorph ratio. '
(c). RANR, 90 for the anamorph rotation.

{d).  RI, 0 for the optical rotation.
(3) Insert the right side objective lens of 80mm in

focal length into the optical path by pressing the
console desk push button "R MAG LO" {green).
(4) Where trackball control is required, use thé right

stage X axis right trackball control.

- e o

=R R B en e

| 1.

: -36- :
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"Main Zoom SyStem. Excerpt from Performance Specifi-

cations "I1.B.6. Zoom Range axi] to 10 .

a. The purpose of this test is to measure the overall
- magnification of _the main zoom.

b. Left side

(1) Place target Item D. 6 (Calibrated target,

5mm in 0.01 increments) on the left stage,
- and calibrated eyepiece scale:( D. 3) ...
the left eyepiece.

(2) The Stereocomparator Drive Program No. 1
is read into the computer. The real-time
clock must be stopped during the read-in.

(3)  Start the real time clock by pressing the
push button "Clock Off" (lighted) on the
crossconnect panel in Rack 3.

(4) Start the program at Location 1,000. ¢

. (5)  Press the button marked "Automatic No
Electronic Correlation" (blue) on the con-
sole desk. This automatically sets the
optical parameters at their midrange. The
optical acce'ptance test is performed by

j. ! commands from the teletype.

(6) ‘ Insert the left side objective lens of 80mm

' in-focal length into the optical path by
pressing the console desk push button
"I, MAG LO" (red).

(7) Type LMAG, 10 on the telstype. The code
word LMAG, followed by a comma and the
- magnification desired, which in this case

37—
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is 10X, is to set the main zoom magnifi-

(.

cation. Press the teletype carriage return

key. This automatiéally sets the main
zoom magnification, -

{8) Type LANS, 1.00 on the teletype. The
code word LANS, followed by a comma and

the anamorph ratio desired, which in the
present case is 1.00 is to set the anamorph
ratio, Press the teletype carriage return
key. This automatically sets the anamorph

X ratio to 1:1.00.

(9) Type LANR, 90 on the teletype. The code
word LANR, followed by a comma and the
anamorph rotation desired, which in the
preserit case is 90',. is to set the anamorph
rotation. Press the teletype carriage return
key. This automatically sets the anamorph
rotation, : o T

(10) Typell, O on the teletype. The co‘de word
LI, followed by a comma and the optical
rotation desired, which in the present case
is C, is to set the optical rotation, Press
the teletype carriage return key. This auto-
matically sets the optical rotation. .

(11) Stop the computer by raising the "MA, SI-,

"~ and Run" switch into the SI position on the

| computer control panel in Rack No. 3.

(12) Press the push button marked "Manual, No
Computer No Electronic Correlation (White).

(13) Using the eyepiece reticle as the reference,
place the appropriate rénge of the target in
the field of view and measure it.

{13

J

. Declassified in Part - Sanitized Copy Approved for Release 2012/08/29 : CIA-RDP79B00873A001300010010-9



!

Declassified in Part - Sanitized Copy Approved for Release 2012/08/29 : CIA-RDP79B00873A001300010010-9

¢-o ¢ 3 ¢.3

(14) Stért the computer by setting the "MA, SI,
‘and Run" switch to its Run pos&ibn. Press ’ o
the computer “Start” push button i{n Rack 3. |

(15) Press the push button "Automatic, No Elec-.
tronic Correlation" (blue).

1

1

(16) Record the measurement.
(17) Readjust the magnification of the system to
‘ '100X by teletyping the code word LMAG, 100.
(18) Stop the computer by raising the "MA, SI, and
' Run" switch into the SI position on the computer

control panel in Rack No. 3. _
(19) Press the push button marked "Manual, No
Computer No Electronic Correlation (white).
(20) Using the eyepiece reticle as reference, place
‘the appropriate rémge Ofi the target in the field
of view and measure it.

(21) Record the measurement.

ﬂ (22) Repeat this sequence of measurements (at 10X
=- and at 100X) a total of three times each. The

; average is used for the acceptance test value.
. (23) Determine the magriification ratio by dividing

ﬂ 4 the small measurement into the large meashre-
= ment. The value obtained should be 10.0 T 1%,
G

c. Right side
' (1) Follow the procedure described for the left
~ side above, placing the target and eyepiece

teticle on the right side of the Stereocomparator.
(2) Where activation of a push button is indicated,

the appropriate push button for the right side

should be pressed. |

o I s B s N

0"

i

~ Declassified in Part - Sanitized Copy Approved for Release 2012/08/29 : CIA-RDP79BOO873AOO1300010010-9




3

it s JO s

A%

B T o T s T B

[

-

1

0

]

.

Y

(3)

(4)

!

= Declassified in Part - Sanitized Copy Approved for Release 2012/08/29 : CIA-RDP79B00873A001300010010-9

In setting the magnification, anamorph ratio,

.anamorph rotation and image rotation para-

meters with the teletype, change the initial
letter of the code word from "L" to "R". For
example, to set the magnification for the
right side of the ‘system, it is neces séry to
type the code word RMAG followed by a comma,
followed by the magnification parameter and
then press the teletype carriage return key.
The sequence of measurements should be
repeated three times each at 10X and 100X
magnification. After averaging the measure-
ments at each magnification, the small value

_should be divided into the large value. The

resulting ratio should be 10,0 I 1%.

-40~
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‘ 6. | Optical Resolu“tion

a. The purpose of this test is to measure the optical '
resolution of the system at various magnifications and
for three positions in the field of view, in accordance
with Section I.B.10.a. and b. of the Performance
Specifications, a copy of which is included at the

s N o O s s S T s IR O

end ofv this portion of the test instructions.

b. Left Side _ ,
(1) Place Target Item D.1 (Resolution target USAF
1951 high contrast, reduced 240X Serial No. 4)
‘ ' on the left stage.

1 01

(2) Place the system in the computer command

mode by reference to the operating instructions
~ and by reading the Stereocomparator Drive
| Program No. 3 into the computer. Note that
: the real time clock must be stopped during the
read~in. |
(3)  Start the real time clock by pressing the push
"~ button "Clock Off" (li'ghted) on the crosscon-
nect panel in Rack 3, ‘
(4)  Start the program in Location 1000 (Octal).
(5) Press the push button on the console desk marked
~.~ "Automatic No Electronic Correlation (blue). .
This automatically sets the optical parameters

B I e 4

for the midrange. :

(6) ' Operate the main illumination coior of light
switch so that the stage is illuminated by white
light.

00 03 03 3 00

J 003

-41-
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Insert the left side objective lens of 40mm focalb
length into the optical path by operation of the
console desk push button L MAG HI (red). -

S_et the optics by commands from the teletype.
Type the code word'LANS_ on the teletype followed
by a comma and the anamorph ratio value of 1.00.
Upon pressing the carriage return key, the ana-
morph ratio on the left side is automatically set
at 1 :1.00. | - |

Type the code word LMAG followed by a comma
and the magnification value of 15, Pr\ess the
carriage return key. The magnification is now
automatically set to 30X.

Type LI, 0 on the teletype. The code word LI,
followed by a comma and the optical rotation
desired, which in the present case is 0, is to
set the optical rotation. Press the teleiype
jcarriage return key.. This automatically sets

She optical rotation. |

Arrange the target for on-axis viewing by placing
it at the center of the field of view.

Read the target. Record the lower of the saggital
and tangential values. Note that, strictly
speaking, on the optical axis there should be

no difference between the saggital and tangen-
tial directions. ' '

. Translatethe stage horizontally and to the right

‘in the field of view to a point approximately 1/3
of the field of view radius from the optical axis.
Read the target. Record the lower of the saggital
and tangential values.

.42~
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Translate the stage horizontally and to the right
to a point adjacent to the edge of the field of

- view. Note: The target must be kept away from

the region at the edge of the field of view where
distortion couid influence the reading of the
target. .

Read the target. Record the lower of the saggital
and tangent.ial values.

-

Return the target position in the eyeplece to the

~ center of the field of view by translating the

stage so that the image proceeds horizontally
and to the left. f
Translate the stage vertically and upwards to a
point approximately 1/3 of the field of view
radius from the optical axis. _

Read the target. Record the lower of the saggital
and tangential values.

Translate the stage vertically and upwards to a
point adjacent to the edge of the field of view,

Read the target. Record the lower of the saggital
and tangential values,

Repeat the resolution determination procedure out-
lined. above for the magnification values of 38X,

124X, and 200X. These magnifications are obtained

by typing LMAG, 19 or LMAG, 62 or LMAG 100
respectively, followed by a carriage return.

Insert the left side objective lens of 80mm focal
length into the optical path by operation of the
console desk’push button L. MAG LO (red).

Repeat the resolution detetminatidn procedure out-
lined above for the magnification values of 10X
and 100X. (LMAG, 10 or LMAG,100)

-43-
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(26) Operate the main {llumination color of light.
switch so that the stage is illuminated by
monochromatic light.

(27) Repeat the entire procedure described above
fqr focal lengths of 40mm and 80mm at all
magnifications listed for White Light above.

c. Right Side :
(1) Install the Target Item D.1 (Resolution target

) USAF 1951 high contrast, reduced 240X Serial
No. '4) on the right stage.
(2)  Follow the procedure described above for the
left side with the following -exceptions:
(@)  Where push buttons are indicated, sub-

stitute the appropriate push buttons on
the right side.

(b) To set the anamorph ratio value on the
teletype, use the code word RANS, followed

2

'D[:}JI:U

o

i by the anamorph ratio value of 1.00.

= () To set the magnification value on the tele-

S type, use.the code word RMAG, followed
by the magnification desired.

gm (d)  To. set the image rotator use code word
RI, 0O to obtain an upright image as viewed

E at the eyepiece.

B

=

ﬂ_

=

|

A

|
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=
= X A
o CONTRACTUAL RESOLUTION
“.:. for
a THRESHOLD CONTRAST RATIO
-
= Excerpt from Performance Specifications
B 1.B.10.a. 1.B,10.b.
' WHITE LIGHT
= Magnification v
=B Line Pairs per mm Line Pairs per mm per magnification
1 On 1/3 of Edge of On 1/3 of Edge of
F = 40mm Axis “field field ~Axis field field
E 20X 80 60 45 4.0 3.0 2.5
37X 180 120 100 4.9 3.3 2.7
123X 550 475 430 4.5 3.9 3.5
i 200X 800 700 550 4.0 3.5 2.8
b ] ’ N
E F = 80mm
; 10X 45 . 40 40 4,5 4.0 4.0
E 100X 400 300 275 4.0 3.0 2.8
- 'MONOCHROMATIC LIGHT
ﬂ " Magnification
= F=40mm
P 20X 100 100 55 5.0 5.0 2.8
37X 185 180 140 © 5.0 4.9 3.8
- 123X . 615 615 500 5.0 5.0 4.1
E.} 200X 1000 1000 700 5.0 5.0 3.5
| F’ = QOmm ‘
= 10X 50 50 45 5.0 5.0 4.5
2 100X - ‘500 450 38¢ 5.0 4.5 2.9
o
i - o
= Note 1. Based on 38" Field of View
=] Note 2. The ine Pairs set forth represent the worst case situation either saggital
= or tangential,
m
s
FI
(=1
o)

3
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