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INTRODUCTION

The purpose of the qualification test progrem was changed from that of
qualifying the FM 1 design which had only a limited misslon requirement
to that of qualifying the finalized payload design to the greatest extent
possible. The qualification testing specified in the "Flight Payload
Qualification Test Plan", Eastman Kodak Drawing 802-148, was conducted.
(This document is found in Part I of Appendix A.) As can be seen from
this plan, testing was conducted at both payload and component levels of
assembly. Because environmental test levels for the components proved to
be far more severe than the payload levels were, the major design changes

'. that evolved during the test program were qualified by additional com-
ponent level tests. As a result of extensive retesting at the component
level, it 1s believed that the current flight model (FM 8) is a fully
gualified design.

vii
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SECTION 1
CONCLUSIONS AND RECOMMENDATIONS

1.1 QUALIFICATION STATUS

1.1.1 Payload

The RM payload satisfactorily passed the following qualification level
tests: vibration, film tracking in various orientations, and life in s

vacuum environment.

The degree of conformance of the RM payload to the electromagnetic inter-
ference (EMI) goals of MIL-I-26600 and Eastman Kodak Company (EKC) Drawing
q. 802-222 was determined.

The RM payload was built before Flight Model No. 1 (FM 1) and many design

changes have since been incorporated in recent flight model payloads.

Since most of the design changes were gualified at component level testing,
which is more severe than payload testing, it is believed on the basis of
engineering Judgment that qualification testing at the payload level is
not” necessary. These differences between the RM and PM's 1 through 8 are
discussed in Appendix B.

1.1.2 Components

The reliability enhancement components (RC Model) satisfactorily passed
each of the t;ests shown in Table 1-1. In several instances it was neces-

sary to modify the design before successful results could be cbtained.

Approved for Release: 2024/01/30 C05098945
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c-1

TABLE 1-1

COMPONENT QUALIFICATION TESTS

Tests Conducted

Acceler-| Shipping
Component Vibretion | Shock | ation !Temperature | Humidity | Life Miscellaneous Tests
Optical System
Camera X X Velocity smoothness
Slit aperture plate X X X X Abrasion test
Lens Thermal test
Camera shipping container X
Film Handling System
Film supply X X X X X
Film take-up X X X X X
Capsule® X i Light leak and
1 ! handling
Accessory shipping contsiner . Drop test
Electronics Components ,
Distribution box X X X X - Operating temperature
i extremes
Regulasted power supply X X ; Thermal shock
Film drive electronics X X X X J
Focus control electronics X X X X .
Signal gating module X X X X X i Operating-temperature
- extremes
Door tell-tale assembly X X
Environmental Control System
Heater controller (used with X X X ! Operating-temperature
(thermostats) ! extremes
Heater controller (used with X X 1 Operating-temperature
(thermistors) : extremes
i

* The capsule was not intended to be qualified.

handling elements.

Approved for Release: 2024/01/30 C05098945

It served only as & fixture for holding the film
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TABLE 1-1 (Continued)

Tests Conducted

Leceler- Shipping
Component Vibration | Shcek ation Tempersture | Humidity ! Life] EMI iscellaneous Tzots
Structure
Elevation plate assembly X X Static load
Servos X X z X X X X | Axial thrust losad
and end play
Cables and Related Assemblies
Cable ascsembly X X X X X X
Test box X X X X
Junction box X X X X
W-1 cable X X X
Cable support bracket X X X
(welded type)
Cable support bracket X
(formed type)

Approved for Release: 2024/01/30 C05098945
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The combined sine-random vibration test at the component level was the
most difficult test to pass. Because of the successful results of the
component qualification tests, the current flight payload (FM 8) is be-
lieved to be completely qualified.

Appendix B also lists the significant design differences between M 8 and
the RC. These differences were qualification tested only in the environ-

ments which previous testing showed to be the most severe.

1.2 MODIFICATIONS

Numerous modifications were made on flight payloads as a result of quali-

fication testing. Table 1-2 summarizes these modifications.

1.3 DELETED TESTS

A careful review of the test plan showed that it was not necessary to con-
duct certain component tests and these were deleted from the test plan by
revision C. The revised plan is found in Part I of Appendix A. The

reasons for the deletion of these tests are explained in Part 11 of
Appendix A.

1-4
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TABLE 1-2

SUMMARY OF PAYLOAD MODIFICATION AS A RESULT OF QUALIFICATION TESTS

Modification

Reason

étructure

Elevation plate
assembly.

Unibal shaft coated with Teflon.

Locking device added to azimuth pivot stud
nut .

Stereo mirror assembly redesigned to move
its center of gravity.

Drive pin in crabbing servo shaft and lead
screw redesigned to include the use of
"keepers" to prevent bending stress.

Drive pin in crabbing servo shaft and lead
screw changed from roll pin to solid pin.

Thermostats on primary structure ring moved
to different locations on ring and provided
with a more resilient mount. Thermostats
vere later replaced by thermistors, and the
design of the controller changed to suit.

Two ground straps changed from solid type
to braided type.

Azimuth pillow blocks plnned and clearance
increased between crabbing servo lead nut
and pillow block.

Approved for Release: 2024/01/30 C05098945

Unibal was found frozen on its shaft
after payload X-axis vibration.

Nut became loose during X-axis vibration
of elevation plate assembly.

This assembly had high transmissibilities
during vibration of the elevation plate
assembly. However, this was only one
factor causing this change, as optical
considerations also helped bring it
about.

Pin failed in bending during payload
Z-axls vibration.

Pin fgiled during Z-axis vibration of
the elevation plate assembly.

Thermostats failed to operate after
payload X-axis vibration.

Failed from bending fatigue during
EMI test.

Crabbing servo stalled during operational
test following vibration of elevation
plate. Failure was caused by misalignment.
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TABLE 1-2 (Continued)

Modification

Reason

Optical system

Film supply

Shape of aperture mask changed.

Method of safety wiring the stereo servo
Jjam nuts changed.

Method of locking nut on azimuth pivot
stud changed.

Additional flexures totaling 36, fabri-
cated from & tougher, hardened spring
steel, were added to the assembly.

Diameter of longitudinal support for
primsry mirror increased.

Parts plugged that were suspected of
retaining manufacturing chips.

The looper potentiometer drive shaft
redesigned.

The gear train of the torque motor
assembly locked in place to form a
more positive drive.

Nickel plate rollers replaced by
emeralon coated rollers.

Approved for Release: 2024/01/30 C05098945

Rod assembly broke loose from mask
during resonance search because of
fatigue caused by relative motion
where the rod is attached.

Jem nuts became loose during payload
vibration in the Y axis.

Stud nut became loose during payload
vibration.

Flexures found broken and bent after
payload vibration.

Best focus shifted out of range of
platen travel after X-axis vibration.

Metal chips found on meniscus lens,
primary structural ring, and inside
lens barrel after vibration.

Drive shaft failed from fatigue
during payload life test.

Gear train was not in mesh during
qualification vibration test and
thus a number of teeth were ground
off.

Rollers rotated during qualification
vibration test causing scratching on
the film and the roller surfaces.
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TABLE 1-2 (Continued)

L-T

Component

Modification

Reason

Film teke-up

Distribution box

The tension arm assembly reshaped.

More polysulfide compound being used to
mount the alignment mirror.

Displacement compensator bracket
strengthened.

The one-way clutch in the drive spool
redesigned to incorporate three pawls

and a ratchet wheel.

Displecement compensator frame strengthened.

Chromeplate rollers replaced by the Teflon
rollers.

Foam potting added around relay terminals
and wires.
Relays epoxied to boards.

Record transport control fosm potted.

Crimp terminals used instead of solder.

Approved for Release: 2024/01/30 C05098945

With 2700 feet of film on the take-up
reel, the tension arm rubbed against
the film.

Alignment mirror separated from its
mount during qualification vibration
test.

The bracket broke during qualification
vibration test.

Teke-up spvol rotated during qualifica-
tion vibration test.

The frame showed evidence of cracking
during qualification vibration test.
Rollers rotated during qualification

vibration test causing scratching of
the film and the roller surfaces.

Result of failure of relay wires and
terminals during vibration.

Evidence of high stress in relay mounting
found after vibration.

Result of failure of component leads in
vibration.

Result of lead breskage in vibration.
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TABLE 1-2 (Continued)

Modification

Reason

Film drive
electronics

Q=T

Focus control
electronies

Signal gating
module

Regulated power
supply

Edge of record transport control chamfered.

Wires supported by bundling with other wires.
Relay section foam potted.

Oscillator section potted with sylgard and
capacitors epoxied in place.

Duxseal added to oscillator toroid board.
Leads to filters rerouted and support
added under filters.

Foam potting added around TO-5 transistors
(units thru M 3).

Transistor pins shortened and epoxy potting
added in recesses.

Mounting of TO-5 cased transistors changed
to provide shortened leads (FM L and on).

So0lid state switching substituted for relays.

Leak rate test requirement added at box
assembly level. :

Wires cemented down and some wire runs
shortened.

Redesigned (with EMI improvement as one of
the objectives)

Approved for Release: 2024/01/30 C05098945

Result of cold flow of wire insulation,
which caused short circuits.

Wires broke during vibration.
Relays and leads broke during vibration.

Capacitors moved and their leads broke
during vibration.

Toroid wires failed in vibration.
is used for damping.

Duxseal
Failures of wires and loosening of filters
during vibration.

Result of failure of leads during
vibration.

Result of failure of pins and leads
during vibration.

Improved method of preventing transistor
lead failure.

To improve EMI characteristics.

To increase confidence in leak resistance
of box.

Result of failure of wires during
vibration.

Unit failed in EMI test.
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TABLE 1-2 (Continued)

Modification

Reason

Servos

Welded cable
support bracket

EMI filter boxes added.
Screw torgque spec. added.

Capacitor in overlocad circuit changed
to Hyrel type.

Design changed to formed type.

Approved for Release: 2024/01/30 C05098945

Units failed in EMI test.
Screws loosened during vibration.
Capacitors failed during vibration.

Result of failure of the bracket in
vibration.
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SECTION 2
PAYIOAD QUALIFICATION TESTING SUMMARY

2.1 INTRODUCTION

The Reliability Model Payload was used for the pasyload qualification
testing which is specified in the Flight Payload Qualification Test Plan,
Eastman Kodak Drawing 802-148 (see Appendix A), and which is described in
the following paragraphs. Through this testing it was found that the pay-

load is capable of withstanding its launch and mission environments.

A more detalled account of each of these tests is presented in the in-
dividual Religbility Test Reports. These reports, referenced in the
‘ following paragraphs, are contained in Appendix E. Appendix C provides
a cross reference between these tests and the testing specified in the
test plan. Appendix D gives the environmental test criteria of the test

plan to which the tests were conducted.
2.2 VIBRATION (Reports No. 49, 68, and 75)

2.2.1 Results

The payload was subjected to three separate qualification sine-random
vibration tests. During the first test, the payload was subjected to only
X-axls vibration because it had been decided to update the lens as soon as
possible. The payload was subjected to all three axes of vibration during
the second test. The third test was conducted in all three axes to qualify

modifications made as & result of failures in the second test and to

Approved for Release: 2024/01/30 C05098945
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investigate stereo mirror flexure fallures found in the second test. A

combined summary of the results of these three tests is given below.

It eppeared that as a result of effective peyloasd demping, the components
of the payload experienced relatively small acceleration loads above a
frequency of 100 cps. Resonance was found to occur in the frequency range

of 15-2h4 cps.

Although evaluation of the photographic capability of the payload was some-
what impsired by low resolution, it was nevertheless felt that meaningful
results were obtained. Photographic tests conducted during the first two
tests (photographic testing was not conducted during the third test) showed
that the photographic capability of the payload was not significantly af-
fected by vibration. The resolution during each test remained sbout the
same., In the first test there was an apparent change in the photographic
best~focus position but in the second test there was little change. 1In
the second test the distance between photographic best focus and best focus
as determined by the focus control system increased as vibration testing
progressed until it was slightly out of specificetion after the final axis
of vibration. The cauge for this condition is believed to have been in

the focus detection assembly of the camers.

The electronic component assemblies weré not affected by vibration. The
three thermostats on the primary structure ring falled during the first
test. New thermostats were mounted for the second test and these failed
during Y-axis vibration. Three more thermostats mounted in different
locations on the ring passed the X-axis vibration in the second test and
the Y- and Z-axis vibration in the third test. On FM 7, the thermostats

were replaced by & thermister-type temperature controller.

2-2
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Several mechanical failures occurred during vibration. The significant

failures were:

1. The drive pin in the azimuth servo shaft and lead screw
sheared at 16 cps during the Z-axis vibration of the second
test. As a result, a modification was made which restrained
the pin from bending. The pin survived all three axes of
vibration during subsequent vibration testing.

2. An inspection of the stereo mirror assembly following the
gecond test revealed that nearly all of its flexures were
broken. The third test was run primarily to determine
whether this failure would be repeated. In this third test,
nearly all the flexures were slightly bent but only a few
were actually broken. It 1s believed that the results of
the two tests were different hecause in the second test,
the payload was subjected to extrs vibration in the reso-
nant frequency range in the course of qualifying the modi-
fication for the drive pin (par. 1 above). Design effort
is continuing to alleviate the flexure failure problem.

‘ 3. Following the X-axls vibration of the second test, it was
observed that the lower component support tube had cracked
welds near two mounting holes on the -Z side. The weld
cracks may have been caused in part by the fact that a
spacer was missing between the tube and the structure.

2.2.2 Conclusions

The payload will survive qualification sine-random vibration. Since
engineering Judgment indicates that vibration is more severe than shock
or acceleration, it is believed that the payload will survive the launch

phase of its mission.

2-3
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2.3 FIIM TRACKING IN VARYING ORIENTATION (Report No. 57)

2.3.1 Results

The payload was oriented so that its +Y, +Z, -2 and +X axes were directed
downward. The take-up was misaligned by a specified amount, and film was
run through the system In each of these orientations. The film handling

system properly tracked film under all of these conditilons.

When the payload was oriented so that its +2 axis was toward the floor, it
was observed that the tenslon arm assembly in the take-up scratched the
£film. It 1s believed that this problem cannot be attributed to the con-
ditions of this test. A newly designed tension arm assembly was installed
prior to the second part of the life-in-vacuum test and proved to be satis-
factory (see par. 2.k.1).

2.3.2 Conclusions

The film handling system wll track film properly regardless of the orien-
tation of the payload. It should therefore track film properly in a state

of welghtlessness also.
2.4 LIFE OPERATION IN VACUUM (Reports No. 58 and 67)

2.4.1 Results

This test consisted of two parts. The first part (described in Report No.
58) was conducted to verify the payload's capability to perform satisfacto-
rily in a temperature-controlled environment when 1t operstes at & cycling

rate equivaelent to normal orbital operation during a five-day mission. The

2-4
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second part (described in Report No. 67) was conducted to verify the
payload's capability to operaste continuocusly in a vacuum environment and

its capability to resolve minor difficulties encountered in the first part.

A comparison of the results of photographlc tests conducted before and
after the first part of the test showed that the photographic capability

of the payload was not affected by the vacuum environment.

During the first part of the test, it was intended to determine whether

film velocity smoothness was affected by a vacuum environment. Since test
results from this part were not readable because of improper test techniques,
test results from the second part of the test had to be relied upon. These
results showed that film velocity smoothness was definitely degraded by a
vacuum environment. However, since the payload camera had bellows of an

obsolete design, 1t was believed that these results were inconclusive.

The heaster systems were seen to operate properly as monitored temperatures

were maintained close to thermostat turn~on and turn-off temperatures.

Motor operation was not affected by the vacuum environment as evidenced by
the fact that motor currents, for the most part, remsined nearly constant.
However, the stereo servo motor current varied and was out of specification
during the first part of the test. Since the current was out of specifica-
tion prior to the test, it was felt that this could not be atiributed to the
conditions of the test but rather to servo alignment problems encountered
during assembly. In spite of this condition, servo transition times re-

mained constant and within specification.

2-5

Approved for Release: 2024/01/30 C05098945




c05098945

Approved for Release: 2024/01/30 C05098945

The second part of the test, which was conducted after attention had been
given to the alignment problem through the modification of the stereo servo

bracket, showed no problems of servo motor current.

During the first part of the test, the film handling system demonstrated

its capability to track film properly in a vacuum environment. However,
when there was nearly 3000 feet of film on the take-up spool, the take-up
speed began to decrease until finally it was well below the specification.
The cause for this was not attributed to the conditions of this test as it
was found that the tension arm asssembly was causing excessive drag on the
take-up spool. A redesigned tension-srm assembly was used during the second
part of the test and no problems were encountered. It was also found during
the second part that the film handling system was capable of continuously
tracking film in a vacuum with the take-up purposely misaligned.

During the second part of the test the potentiometer drive shaft in the
film supply broke. Although this was a wear-out failure and was therefore
not attributed to the environment of this test, it is significant because
it was the first wear-out failure to occur during payload testing.

2.4.2 Conclusion

The payload will operate properly in vacuum throughout a simulated normal

five-day mission.
2.5 ELECTROMAGNETIC INTERFERENCE (EMI) TEST

The EMI test on the Camera Payload subsystem was conducted to determine

the degree of compliance with the Interference Control Requirements,

2-6
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Aeronautical Equipment, MIL-I-26600 and Phase II Electromagnetic Interference
Specification No. 802-222 (Addendum to MIL~I-26600).

In accordance with these goals, a determination was made of conducted and
radiated EMI that the payload generates as well as the susceptibility of
the payload to conducted and radiated EMI.

The degree of compliance with the EMI control requirements was reported in
S-R-081, CD-12986, dated 28 February 196L.

2-7
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SECTION 3
COMPONENT QUALIFICATION TESTING SUMMARY

3.1  INTRODUCTION
The testing conducted on the individual components known as the reliability

enhancement components (RC Model) is described below. Through this testing,

which is specifisd in the Flight Paylead Qualification Test Plan, Eastman

Kodak Drawing 802-148 {see Appendix A), it was found that, in general,

the components are capable of withstanding their launch, micsion, and re-

entry environments. ke~entry environments apply only to fake-up components.

& more detailed account of the testing of each component is found in in-
. dividual Reliebility Tcat Teportg. These reports are referenced in the
following paragraphs and are contained 1in Appendix E. Appendix C provides
a cross-reference hetween tne component tests and the testing outlined in
the test plan. Appendix D givos the environmental test criteria of the

test plan to which the tests were conducted.

4.1.1 Camersa

3.1.1.1 Tests
1. Vibraticn (Report lo. 86)

2. Life {(Report io. 101)

3.1.1.2 Results. The RC camera was first subjected to component sine-
random vibration in the X-axis. Two critical failures cccurred in the

focus drive assembly as a result of X-axis vibration. The connecting rod

Approved for Release: 2024/01/30 C05098945
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on the focus drive mechanism broke. Analysis showed that the hardness of
the part that falled was below the specified requirement. The second
critical failure was & broken dip-brazed Joint on the focus-drive gear-box
housing. Analysis indicated that the defective jJoint was poorly brazed.

A new focus drive assembly was then assembled intc the RC camera and vibra-
tion in the X-axis was repeated after the Y and Z axes of vibration. The
second X-axls vibration was completed with no failures in the focus drive

asserbly.

The Y-axis component sine~random vibration resulted in one major failure.
The flexure mount bracket which fastens to the mechanical freme loosened.
Analysis of the failure showed that two screws fastenlng the bracket to

the mechanical frame became loose and caused the epoxy between the bracket
and the frame to break. Analysis of the two screws and four others removed
during the change showed a possible lack of lLoctite and a film of grease on
the threads. Since this was not a design failure, a re-vibration was not

performed.

Z~axis component sine-random vibration on the RC camera resulted in no msajor

or critical failures.

The RC camera was subjected to a low pressure (0.002 psia) life test utiliz-
ing 3,000 feet of film. The camera was operated on a 10 minutes "on", 70

minutes "off" cycle throughout a period of three days.

3.1.2 Lens

3.1.2.1 Test, Thermal (Report No. 30)
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3.1.2.2 Results. A thermal test was conducted on a T7-inch lens assembly
to determine the effects of temperature on the focel position. The test
set-up consisted of thermally isolating the lens assembly from the colli-
mator and enclosing the lens assembly with a thermal tent with an attached

air conditioner and heater units.

The thermal test consisted of determining the focal positions for best
resolution of the vertical and horizontal bar charts at temperatures of

58 F, 72 F, and 80 F. An Average Temperature versus Focal Position curve
was drawn from the points of best resolution and it was determined that the
focus position shifted approximately 0.0CL inch over & temperature range of
58 F to 80 F. The results of this test are in fair agreement with the
calculated focus shift.

. 3.1.2.3 Conclusions. The focal point was found to shift 0.001 inch as the
result of a temperature change from 58 F to 80 F. This amount and its

direction are in sgreement with the calculated focus shift.
3.2 FILM HANDLING SYSTEM

3.2.1 Film Supply

3.2.1.1 Tests

1. Vibration (Reports No. 46, 62, and 103)
2. Acceleration (Report No. 87T)

3. Shock (Report No. T1)

4. Shipping temperature extremes (Report No. 61)
5. Life (Report No. T9)
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3.2.1.2 Results. The first sine-random powered flight vibration test
(Report No. 46) on the film supply resulted in two major failures. During
the X- and Y-axes of vibration, the film tension dropped to zerc because

one of the tension spring stud nuts came off. An elastic stop nut was then
used to replace the plain nut and the locking cement previously used.
Vibration in the Z and Y axes resulted in no loss of film tension. Another
failure was the brinnelling of the slot in the drive pot shaft by the stain-
less steel roller stud assembly. The roller bearing was changed to a Teflon
bearing. The second vibration test (Report No. 62) was conducted to qualify
the EMI filter box assembly which mounts on the side of the looper assembly.
No fallures resulted. Hardware for the Instrumentastion augmentastion program
was qualified in the third vibration test (Report No. 103) and no failures
resulted. Operability tests for each of the three vibration tests were
completed successfully.

The Film supply successfully survived the powered flight acceleratlon test,
shock test, and shipping-temperature-extremes test with no failures.
Operability tests before and after each test were successfully completed.

The life test conducted on the film supply resulted in no degradation of
any moving parts under a low pressure of 150 microns while operated for a
period of twice the orbitsl life. Opersbility tests before and after the

life test showed no change in performance.

3.2.1.3 Conclusions. The film supply as currently designed will survive
the storage and transportation, powered flight, and orbital flight environ-

mental conditions without impsirment of its performsnce.
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3.2.2 Film Take-Up

3.2.2.1 Tests >

Launch vibration (Reports No. 33, 37, 41, and 102)
Launch shock (Report No. L4k)

Launch acceleration (Report No. Th)

Re-entry vibration (Report No. 76)

Re-entry shock (Report No. 80)

°

»

Re-entry acceleration (Report No. T76)

Shipping temperature extremes (Report No. 45)
Life (Report No. 79) '

N ON VW N

3.2.2.2 Results. Launch vibration was performed on the ALR take-up (Report
No. 33) because of its similarity in design to the new ALR2 take-up. The
one-wgy clutch in the take-up spool did not hold during vibration and allowed
the spool to release film. A second fallure was the separation of the align-
ment mirror from its bracket because of an insufficient amount of polysulfide
rubber compound. Another major failure was separation of the displacement
compensator from the take-up because of & fractured bracket. Vibration in
the Z-axis (Report No. 37) was performed on the ALR take-up after the dis-
placement compensator was reassembled. Results of the Z-axis test revealed
that the internal pivot shaft of the eccentric roller rubbed against the
inner surface of the eccentric roller. Secondly, a set-screw failed to pfe-
vent the positioning roiler'shaft of the eccentric roller from rotating.
Third, the displacement compensator frame had two noticeable cracks at the
weldments. ‘

The new ALR2 film take-up incorporated several design chaenges which resulted
from tests on the ALR design. Polysulfide rubber compound was applied along
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the perimeter of the alignment mirror instesd of at four points. The pivot
shaft and the bracket, which support the displacement compensator, were
strengthened. The set screw for the positioning roller shaft was replaced
with a dowel pin and the displacement compensator frame was fabricated as a
cast part and strengthened considerably in design. The "one-way" clutch
was completely redesigned to incorporate a ratchet wheel and three pawls.
Launch vibration in the X, Y, and Z axes was performed on the new ALR2
film take-up (see Report No. 41). Two screws in the mirror bracket as-
sembly and two screws for the nylon cable clamps loosened. Longer screws
are now being used to insure complete engagement into the locking helicoils.
Rotation of the rollers during vibration caused a scuffing action between
the film and rollers. Chrome rollers now being used are expected to elimi-
nate the film and roller scuffing. Because the stainless steel ball-bearing
roller at the end of the tension arm assembly would not rotate freely, it
was replaced with a Delrin roller. The ALR2 £ilm take-up was updated with
hardware for the instrumentation sugmentation program and with the reversi-
ble drive motor assembly. After three axes of launch vibration (Report No.
102), no failures occurred in the instrumentation augmentation hardware.

The reversible clutch failed to hold at the beginning of the test because
gll three pawls were not in contact with the ratchet wheel. The pivot hole
in each pawl had an interference fit with the pins. After the holes in the

pawls were enlarged for proper clearance, the test was successfully com-

pleted.

The ALR2 film take-up survived launch acceleration and shock tests with no

failures or changes in operability performance.

Re-entry vibration, shock, and acceleration testing of the ALR2 film take-

up was successfully conducted with no failures.
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The shipping-temperature-extremes test hed no effects on operability

performance of the ALR® film take-up.

Life ftesting of the ALRQ film take-up showed no degradation in performance
resulting from low pressure, temperature changes, and an operational time

of twice an orbital life.

3.2.2.3 Conclusions. The film take-up of the ALR2 design will survive the
storage and transportation and powered flight envirommental conditions
without impairment of itse performance. The film take-up is qualified to
wind 3,000 feet of film during orbital flight environmental conditions and
will adequately protect 3,000 feet of film during de-orbit environmental

conditions.
3.3 ELECTRONIC COMPONENTS

3.3.1 Distrivbution Box

3.3.1.1 Tests

Vibration (Reports No. 40, 72, 73, and 98)
Shock (Report No. k2)

Acceleration (Report No. 81)

Shipping Temperature Extremes (Report No. 8L4)

TR oW D

. Operating Temperature Extremes (Report No. 96)

3.3.1.2 Results. The results of the first vibration test (Report No. LO)
showed wires snd terminals broken in the record transport control module
sfter vibration in the X axis. The next two axes of vibration (Report No.

72) yielded similar results. No fallures were detected after Y-axis
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vibration but broken leads were found in the record transport control module
after vibration in the Z axis. The next test (Report No. 73) qualified the
record transport control module in all three axes, but a failure was found
in the CPL 5 differential amplifier module, consisting of a broken wire and
loose terminal, after X-axis vibration. The distribution box also failed

in leak rate after X-axis vibration. The final vibration test (Report No.
98) served to qualify a redesigned distribution box with respect to the
failures noted above, as well as the additional motor current assembly,
since the entire distribution box was vibrated in all three axes without

failure.

The distribution box was not adversely affected by the shock test, the

acceleration test, and the shipping-temperature-extremes test.

‘ The distribution box complied with all performance and leak rate require-
ments after the operating-temperature extremes test. The test was con-
ducted only at the low extreme of operating temperature (45 F) and at

atmospheric pressure.

3.3.1.3 Conclusions. The current distribution box is capable of with-
standing the temperature conditions assoclated with shipping and storage,
non-operating shock, vibration and acceleration conditions assoclsted with
launch, and operating life and temperature conditions assoclated with the

mission period.

3.3.2 Regulated Power Supply

3.3.2.1 Tests

1. Vibration (Test Report No. 2)
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2. Shock (Test Report No. 1)
3. Thermal Shock (Test Report No. 3)
4, EMI (Test Report No. 4)

3.3.2.2 Results. The results of the vibration test showed that the
regulated power supply passed the vibration test without degradation. The
test consisted of random vibration only, at & level of 0.1 gz/cps from 20
to 2000 cps in 3 axes,

The regulated power supply performed satisfactorily after being subjected
to the shock test. and the thermal shock test.

The regulated power supply failed to meet the requirements of MIL-I-26600
in conducted interference, radiasted interference,and susceptibility to

. audio-frequency interference.

3.3.2.3 Conclusions. The regulated power supply is capable of meeting
the launch and mission environmental conditions with respect to vibration,
shock, and temperature. A regulated power supply of more recent design

was tested at payload level for EMI.

3.3.3 Film Drive Electronics

3.3.3.1 Tests.

Vibration (Reports No. 53, 63, 65, 77, and 85)
Shock (Reports No. 51 and 90)
Acceleration (Report No. 91)

£ o o

. Shipping-Temperature Extremes (Report No. 92)
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3.3.3.2 Results. The first three of the vibration tests (Reports No. 53,
63, and 85) which were individual tests in the three axes 2, X, and Y,
respectively, showed various failures due to insufficient support and damp-
ing of the parts in the motor speed drive. These fallures included broken
wires at the filter, relays and oscillaetor board; one relasy broken from its
mounting; capascitors rotated in theilr clips; and broken epoxy and leads on

the oscillator toroid board.

The next vibration test (Report No. 65) was intended primarily to test
specific proposed changes to the areas which previcusly had been subject
to failure. The specific changes were (1) addition of duxseal to the
oscillator top board, and (2) re-routing of the wires to the filters.

Test results showed that the repaired areas succegsfully withstood the
vibration test. The next vibration test (Report No. T7) served to qualify
the motor speed drive which had been updated with the same design changes
tested in the previous test, and also the use of sylgard potting in the
oscillator section and support blocks under the filters. The results of
this test showed that the motor speed drive survived the vibration test in
three axes wilthout degradstion.

The shock test was conducted twice (Reports No. 51 and 90) because the

motor speed drive was updated to include the design changes found necessary
in vibration testing. The motor speed drive survived the shock test in both
instances without degradation, and was not adversely affected by the shipping

and storage temperature test.

3.3.3.3 Conclusions. The motor speed drive as now designed is capsable of
withstanding the temperature conditions associleted with shipping, and the
ghock, acceleration and vibration conditions associlated with launch, with-

out degradation.
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3.3.4 Focus Control Electronics

3.3.4.1 Tests

. Vibration (Test Reports No. 47, 50, 52, 82, 83, and 89)
. Shock (Test Report No. 38)

. Shipping-Temperature Extremes (Test Report No. 66)

Life (Test Report No. 88)

Fow N

3.3.4.2 Results. The results of the first two vibration tests (Test Reports
No. 47 and 50) revealed failures of the transistor leads and pins and certain
wires in the signal gating module. The transistor leads and pins were
shortened and potted and the signal gsting module wires were cemented in
place as a result of this testing. The results of the next three vibration
tests (Test Reports No. 52, 82, and 83) showed no degradation in performance

as a result of qualification level vibration in all three axes.

The final vibration test (Test Report No. 89) served to gquality the focus
control electronics for operability after updating with solid-state switching

and with cemented-in transistors.
The results of the shock test showed no detrimental effects on the unit.

The shipping-temperature-extremes test had no adverse effect on the opera-

bility of the focus control electronics.
The life test had no detrimental effect on the operability of the unit.

Leak-rate tests in conjunction with the Y-axis vibration (Test Report No. 52),
shipping-temperature extremes (Test Report No. 66), and life (Test Report No.
88) all showed leak rates in excess of specification. Investigation of the
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history of the box used on this unit showed that it had been waived be-
cause of porosity of the welds. After each occurrence of the excessive

leak rate, the porous area was sealed with epoxy, but a permenent repair

was not achieved. The lesk rate problem was not considered significant

because of the history of the box and because the focus control electronics

continued to operate satisfactorily throughout the testing.

3.3.4.3 Conclusions. The current design of the focus control electronics
is qualified, since it demonstrsted capability of operating after exposure
to the temperature conditions associated with shipping and the vibration
and shock conditions associated with lsunch. It also demonstrated the
capability of coperating under life, pressure, and temperature conditions

associated with the active mission.

3.3.5 Signal Gating Module

The signal gating module is part of the focus control electronics and has
undergone additional testing in that connection (see par. 3.3.4). The
tests listed here are those conducted by the signal gating module sub-

contractor.

3.3.5.1 Tests

1. Vibration (Report No. 6)

2, Shock (Report No. T)

3. Acceleration (Report No. 8)

L. Operating and Shipping Temperature Extremes (Report No. 9)
5. Humidity (Report No. 10)

6. Life (Report No. 11)
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3.3.5.2 Results. The results of the vibration test showed that the signal
gating module is capable of withstanding the vibration test conducted, which
consisted of random vibration at a level of O.lgz/éps from 20 to 2000 cps.

The signel gating module survived the shock, escceleration, the operating-
and shipping-temperature extremes, and the humidity tests,without adverse
effects,

The life test showed that the signal gating module is capable of operating
for a period of 150 hours at a pressure of 30 psia.

3.3.5.3 Conclusions. The signal gating module is capable of withstanding
the temperature conditions associated with shipping; the vibration, shock,
acceleration, and humidity conditions associated with launch; and the life

and temperature conditions associated with the mission, without degradation.

3.3.6 Door Telltale Assembly

3.3.6.1 Tests

1. Vibration (Test Report No. 99)
2. Life in Vacuum (Test Report No. 100)

3.3.6.2 Results. The results of the vibration test showed no degradation
in performance due to the test. The results of the life test in vacuum
showed no degradation in performance due to the low pressure environment

during the life period.

3.3.6.3 Conclusions. The door telltale assembly is capable of withstand-
ing launch vibration without damage or degradation. The door telltale
assembly 1s capable of operation without degradation in the vacuum environ-

ment anticipated during the mission life.
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3.4 ENVIRONMENTAL CONTROL SYSTEM

3,4,1 Heater Controller Assembly - {used with thermostats)

3.4.1.1 Tests

1. Vibration (Report No. 55)

N

Shock {Report No. 70)
Operating-Temperature Extremes (Reports No. 56 and 69
Life (Report No. 6k)

(O8]

-

3.4.1.2 Results. The heater controller survived each of the tests listed

in the preceding paragraph.

3.4.1.3 Conclusions. The heater controller assembly will survive its
launch environment and will operate properly in its mission environment.
It will also survive expected temperature extremes that might be encountered

enroute to the launch site.

3.4.2 Heater Controller - (used with thermistors)

3.4.2.1 Tests

1. Vibration (Report No. 93).
2. Operating-Temperature Extremes (Report No. 94)
3. Life (Report No. 97)

3.4.2.2 Results. The heater controller survived the vibration and life
tests without incident. However, some difficulties were encountered during
the operating-temperature-extremes test. COperability testing after the high
temperature portion of the test showed that the controller's fuses had blown.

3-1k
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Since the unit had been operating satisfactorily at the end of the high
temperature test, the failure was thought to be human error which occurred
during the operability test that followed. After the low temperature

portion of the test, the controller would not turn on. This was later

found to be caused by a transistor that had failed due to & current over-
load. Since the unit had been opersting satisfectorily at the end of the

low temperature test, this fallure waes also thought to be human error which
occurred during the operability test that followed. However, the low tempera-
ture portion of the test was repeated to establish complete confidence in the
design. The controller survived this test without incident.

3.4.2.3 Conclusions. The heater controller assembly will survive its
lsunch environment and will operate properly in its mission environment.
It will also survive expected temperature extremes that might be encountered

enroute to the launch site.
3.5 BSTRUCTURE

3.5.1 Elevation Plate Assembly

3.5.1.1 Tests

1. Vibration (Report No. 32)
Life (Report No. 95)

Static Load (Report No. 2087-941002, Deflection and
Strain Test, Primery Structursl Support Assembly, by
Bell Aerosystems, dated 13 October 1961).

w

3.5.1.2 Results. The assembly was subjected to sinusoidal vibration
search and qualification tests in order to determine resonant frequencies

end areas of design weskness. The resonant frequency range was found to be
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18-35 cps and transmissibilities in this range were found to be as high as
33. The most significant design deficiency found in this test was the
drive pin in the crab servo shaft and lead screw. This pin broke twice in
Z-axis vibration due to excessive bending stresses. This pin hes been re-
designed. Other fallures that occurred were: +the szimuth pivot stud nut
and several screws became loose, the crabbing servo became unaligned, dirt
particles accumulated near the bearings of the thrust bearing assembly and
on the gear teeth of the film supply torque motor, and the elevation pivot
assemblies were heavily brinnelled by the bearings. The azimuth pivot stud
was redesigned as a result of this test. In addition, the finding of high
fransmissibilities in this test was partislly responsible for redesign of

the stereo mirror assembly to move its center of gravity.

The elevation plate assembly was subjected to a life-in-vacuum test to
determine whether its bearing surfaces would survive the stereo mirror
movements required in three five-day missions. It was also desirable to
determine whether the assembly would operate properly during such a test.
Exsmination of the bearings after the test showed no damage. The crabbing
servo current and transition time increased as testing progressed. However,
this was not attributed to the conditions of this test but was analyzed as
gervo wearcut because the servo had been actusted 3200 times prior to this
test. The problem was also aggravated because the servo hed not been

aligned properly before the test.

The static load tests which were conducted by Bell Aerosystems on the
primary structural support asgsembly to test its strength showed no problems.

3.5.1.2 Conclusions. The following conclusions were drawn from the results

of the three tests mentioned asbove:
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The elevation plate assembly of the design tested in vibra-
tion was not capable of withstanding sinusoidel qualification
level vibration. It would therefore have been considered a
risk item during launch had its design not been changed.

The bearing surfaces of the elevation plate assembly will
not be damaged during a normal mission.

The primary structural support assembly will survive the
accelerations encountered during launch.

3.5.2.1 Tests

ISR R

N

O & N O

3

10.

Vibration (Reports No. 16 and 19)

Shock (Reports No. 17 and 19)

Acceleration (Reports No. 18 and 19)

Humidity (Reports No. 15 and 19)

Shipping-Temperature Extremes (Reports No. 1k and 19)
Life (Report No. 20)

EMI (Report No. 21)

Axial Thrust Load (Reports No. 12 and 19)

End Play (Reports No. 13 and 19)

Sine-Random Vibration (Reports No. 104 and 106)

3.5.2.2 Results. Report No. 19 covers the inspection and operability test

after environmental tests. The servo assemblies passed vibration, shock,

acceleration, shipping-temperature~extremes, and axial thrust load tests.

.
The vibration test consisted of random vibration at a level of .lgc/cps

from 15 to 2000 cps.
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Ingpection after the humidity test revesled staining of the finish of the
servos after expesure to high humidity.

Results of the end-play messurement showed readings within specification
after both servos had been taken apart and reassembled. The azimuth servo
was taken apart to remove metsl chips from the gear teeth and the elevation

servo was taken spart to correct the assembly.

The servos survived the life-test-in-vacuum enviromment without degradation

of performance or significant leskage.

The servos falled in EMI testing, both in conducted and radiated radio-

frequency interference.

Special tests were run at a later date to qualify the servos in sine-random
vibration. The stereo servo survived the sine-random vibration without
degradation. The crab servo showed abrasion resulting from rubbing of the
top component board, and a capacitor in the overload circuit failed. After
bumpers and a center post were installed on the top board, the second test
was conducted. The abrasion was reduced, but & lead on the same capacitor
broke. Improvements were made in the bumper design, sine searches were run,
and a third test was conducted. This time the evidence of resonance and
abrasion were substantislly reduced, but the same capacitor failled. The
fourth and final test was run after incorporating a high-relisbility-type
capacitor. The servo successfully survived this test.

3.5.2.3 Conclusions. The servos as currently designed demonstrated their
capablility to pass the shipping, launch, and mission enviromments.
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3.6 CABLES AND RELATED ASSEMBLIES

3.6.1 Cable Assembly

3.6.1.1 Tests

1. Vibration (Reports No. 22 and 25)

2. Shock (Reports No. 22 and 26)

3. Acceleration (Reports No. 22 and 27)

L. Shipping Temperature Extremes (Reports No. 22 and 23)
5. Humidity (Reports No. 22 and 28)

6. Life (Reports No. 22 and 24)

3.6.1.2 Results. Report No. 22 covers pre-environmental inspection and
functional testing of the cables. Results show that the cables were in

proper operating condition prior to environmental testing.

. Results of the vibration, shock, acceleration, shipping-temperature-extremes,
humidity, and 1life tests all showed no damage or degradation in performance

as a result of the environmental testing.

3.6.1.3 Conclusions. The cable assemblies are capable of withstanding the
expected shipping, launch, and mission environmental conditions, without

degradation.

3.6.2 Test Box

3.6.2.1 Tests

1. Vibration (Report No. 3k)

2. Shock (Report No. 35)

3. Shipping-Temperature Extremes (Report No. 36)
L, Humidity (Report No. 43)
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3.6.2.2 Results. Vibration test report No. 34 covers three separate
vibration tests on the junction box, test box, W-1 cable, and W-1 cable
bracket combination. The tests consisted of random vibration at a level
of .lge/cps for 10 minutes. The test box successfully passed the first
two of these tests, and is considered qualified. After the third test it
was found that 1k wires were broken adjacent to the soldered connections.
Investigation showed these broken wires resulted from fatigue faillures
caused by vibration for 42 minutes at the specified level prior to the

test in which failure occurred.

The test box passed the shock, humidity,and shipping-temperature-extremes
tests without degradation.

3.6.2.3 Conclusions. The test box is capable of proper operstion after
exposure to the temperature and humidity conditions associsted with shipping,

and the vibration and shock conditions associasted with launch.

3.6.3 Junction Box

3.6.3.1 Tests

1. Vibration (Report No. 34)

2. Shock (Report No. 35)

3. Shipping-Temperature Extremes (Report No. 36)
4, Humidity (Report No. 43)

3.6.3.2 Results. Vibration test report No. 34 covers three separate
vibration tests on the junction box, test box, W-1 cable, and W-1 cable
bracket combination. The tests consisted of random vibration at a level
of .lge/cps for 10 minutes. After the first of the three tests, the
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mounting flange of the Jjunction box was broken in two places. Invesgtigation
revealed that this particular unit had undergone previous testing; therefore,
this test was not regarded as representative of the capabilities of a new

Junction box.

A new junction box of the same design was used in the second and third tests

which successfully passed the vibration.

The junction box withstood the shock, humidity, and shipping-temperature-

extremes tests without degradation.

3.6.3.3 Conclusions. The Junction box 1is capasble of proper cperation
after exposure to the temperasture and humidity conditions associated with

shipping, and the vibration and shock conditions associated with launch.

3.6.4 W-1 Cable Assembly

3.6.4,1 Tests

1. Vibration (Report No. 34)
2. Shock (Report No. 35)
3. Humidity (Report No. 43)

3.6.4,2 Results. The W-1 cable assembly passed the vibration, shock,and
humidity tests without damage or degradation.

3.6.4.3 Conclusions. The W-1 cable assembly is capable of proper operation
after being exposed to the vibration, shock, and humidity conditions associ-
ated with launch.

3-21

Approved for Release: 2024/01/30 C05098945




1C05098945

Approved for Release: 2024/01/30 C05098945

3.6.5 Cable Support Bracket

3.6.5.1 Tests
1. Vibration (Reports No. 34 and 78)
2. Shock {Report No. 35)
3. Humidity (Report No. 43)

3.6.5.2 Results. Four separate vibration tests were run on the cable
support bracket, together with the junction box, test box,and W-1 cable.
The first three of these were random vibration at a level of .132/cps
(Report No. 34) and the fourth was sine-random vibration at the levels
described in Appendix D (Report No. 78).

The cable support bracket cracked during the first test. Because the
results of this test were not generally accepted as representative of the

capability of a new bracket, a second test was run.

Because the cable support bracket fractured again during the second test,

the bracket was redesigned.

The third test was run with a bracket of the redesigned configuration, but
differing from the payload design in that portions of the test bracket were
welded where the payload design was formed. This bracket passed the vibra-
tion test except for some small cracks at the welds which were judged in-
significant. The cable support bracket was qualified on the strength of
this test.

The fourth vibration test was run to update the caeble support bracket
qualification to sine-random requirements. This test was conducted on a
bracket of the payload design. The bracket passed the test without degra-
dation. '
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The cable support bracket withstood the shock and humidity test without

degradation.

3.6.5.3 Conclusions. The cable support bracket as currently designed is
capable of surviving the vibration, shock, and humidity resulting from

lsunch, without degradstion.
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SECTION k4
SPECTAL TEST RESULTS

4.0 INTRODUCTION

Special reliability tests were conducted to increase the confidence of
qualificstion in certain areas. The results of these tests are given be-

low according to the test items with which they are associated.

4.2 PAYLOAD

4.2.1 Vibration Resonance Search (Report No. 59)

" L.2.1.,1 Results. The payload was subjected to sine vibration at lg peak-
to-peak level from 5 to 2000 cps in three axes, and readings of g levels
at 24 selected points on the assembly were recorded. The resonances were
found to be about the same for the RM paylosd as for the dynamic simulator
and for the elevation plate. The levels of transmissibility on the RM
payload were found to be lower than the levels on the dynamic simulator in

all three axes.

L,2.1.2 Conclusions. No over-all resonant frequency was determined for
the payload because the recorded data does not show phase relationships.
Resonant points of the RM and dynamic simulator were demonstrated to bhe

similaer, but lower levels of excitation at the recorded points showed

lower transmissibility for the RM.

Approved for Release: 2024/01/30 C05098945



105098945

Approved for Release: 2024/01/30 C05098945

L.2.2 Stereo Mirror Qualification in Vibration (Report No. 75)

4,2,2,1 Results. The stereo mirror stayed securely in place throughout
the test. Two flexures were observed to be bent or broken after the second
(the Z) axis of vibration. Several more flexures were broken and others
were bent after the third (the X) axis of vibration. Considerably less
damage occurred to the mirror than in the previous test (see Test Report
No. 68).

4,2.2.2 Conclusions. The stereo mirror, with its thin plate potted to the
inner ring, will remein structurally intact during qualification vibration.
Most of the flexures in the stereo mirror assembly will survive qualifica-

tion level vibration.

4.2.3 Stereo and Primary Mirror Qualification in Vibration (Report No. 109)

4,2.3.1 Results. A stereo mirror with the three-finger mount (the same as
the FM 5 configuration) and a primary mirror with the three-finger mount
(the same as the FM 7) were assembled to the RM payload and subjected to
3-axes of payload sine-random vibration. The stereo mirror survived the
vibration test without structursl damege to the glass. Although the potting
compound was completely absent at one of the fingers and about 50 percent
absent at the other, & sterec mirror with the three-finger mount deslign has
a high probability of surviving a qualificaetion vibration test without
structural damage.

On the primary mirror, five small cracks were noticed on the outer groove
of the rear side of the mirror. A dimensional check showed that the mirror
was structurally weak at the cracked areas. Dimensional checks of the groove
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thickness on the FM 7 primary mirror showed it to be structurally stronger
than the test unit. It was therefore concluded that the FM 7 primary
mirror has a high probability of no significant structural damage during

a qualificetion vibration test.

4.,2.3.2 Conclusions. The stereo and primary mirror with the three-finger

mount will survive the launch vibration environment.

L.,2.4 Stereo Mirror Qualification in Vibration (Report No. 112)

L.2.4.1 Results. A stereo mirror assembly with a no-finger mount was
subjected to three axes of payload sine-random vibration. This test was
conducted on the dynamic simuletor payload. An optical check showed no
change in the optical quality which had a 0.004 inch to 0.005 inch astig-
matism at the beginning of the test. Disassembly of the stereo mirror
showed no structural damasge to the mirror. One out of six sets of flexure

failures have occurred on previous payload qualification tests.

4,2.4.2 Conclusions. Removal of the fingers from mounts for the stereo
mirror does not affect the qualification status of the stereo mirror

assembly.
4.3 OPTICAL SYSTEM - CAMERA

4,3.1 High Speed Gear Drive Qualification (Report No. 111)

4,3.1.1 Results. The RC camera (with regular gear drive) was tested on
the cameras test set at ambient pressure. Film velocity smoothness and

starting-time date were obtained from the test. After completion of this

k-3
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test, three new gear clusters were assembled in the film drive gear box to

increase film veloclity. A similar test wes then conducted and test results
indicate that film velocity smoothness and starting times were not signifi-
cantly affected by an increase in film speed.

The RC camera (with the high speed gear drive), film supply, and film take-
up were assembled (connected) to form a& film transport system. The test
consisted of operating the cameras, at stereo and strip modes, at various
film speeds,and varying the take-up motor voltage from 27 to 32.5v dc until
3,000 feet of film was on the take-up reel. Throughout the test, no impair-
ment in operation of the film transport system was noticed.

A 2h-hour low pressure (0.002 psia) test was conducted with the camera test
set on a flight utilizing 1,000 feet of film. Accurate numerical datea on
film veloclty smoothness and starting times could not be obtalned from this
test because the velvet-cloth light shield partially obstructed one side of -
the tapered wedge slit. A visual inspection of the photographic results
indicated that the film velocity smoothness and starting times appeared to
be within required specifications as compared with other camera test results.
It was also concluded from the test that film set is present in a low pres-
sure environment for all drive frequencies. Several one-hour and six-hour

walting periods before camera operations caused the film velocity smoothness
in the first four to five frames to be above specification.

4,3.1.2 Conclusions. An incresse in film velocity will not affect the
photographic portion of an orbital mission.

4.,3,2 Slit Aperture Plate Testing (Report No. 107)

k,3.2.1 Reesults. S1it aperture plates were recently coated with a thinned-
out epoxy to protect the aluminized surfaces from scratching. Streaking tests
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showed that the epoxy coating is subject to scratching over the slit ares,
which is attributable to oversize film splices (corrective action has been
initiated), film accidentally cbntacting the slit aperture plate during
camera threading snd other pre-flight tests, and dirt wedging between the
slit asperture plate and the film during launch.

S1it aperture plates of the current design omit the use of any epoxy coating
with the result that the slit area will not scratch during normal use. The
aluminized surfaces are protected with a polyester tape (0.002 inch thick)
except for 0.050 inch from the trailing edge of the slit and 0.030 inch
from the leading edge of the slit.

The polyester tape was subjected to temperature, humidity, low pressure,
vibration, abrasion, and film fogging tests. Environmental testing had no
effect on the tape. It appears that the 0.002 inch build-up casused by the
polyester tgpe is sufficient to protect the slits from normsl film scraping,

but any large dirt particles could be scraped across the unprotected alumi-

nized surfaces.

4,3.2.2 Conclusions. The slit aperture plate with the polyester tape will
survive conditions of storage and transportation, powered flight, and

orbltel flight without limiting its photographic capability.

4.3.3 Camera Shipping Container Shock Test (Report No. 31)

4.3.3.1 Results. A camera shipping container, with a dummy camera packed
inside, was subjected to three 1/2 sine wave, 5.5 t0.5-millisecond, 30g
shocks along each of the three mutually perpendicular axes to determine to
what degree the container attenuates the shock transmitted to the camera.
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It was found that the average peak value of the shocks transmitted to the
dummy camera was about lLg.

4,3.3.2 Conclusions. Shock transmitted to the camera is attenueted by a
factor of approximately 7.5. The camera shipping container will therefore

provide the camera with adequate protection from shock during shipping.
L.4 FIIM HANDLING SYSTEM

4,4,1 Capsule and Film Take-up Testing

4,4,1.1 Tests

1. Assembly and Handling (Report No. 48)
2. ILight Leak (Report No. 60)
3. Vibration (Report No. 105)

4,4,1.2 Results. Assembly and handling checks of the film take-up with a
GE capsule assembly resulted in no serious problems. Three electronic

packages within the capsule had to be removed to permit proper adjustments
on two of the interface mounts. A tracking test was then successfully con-

ducted with the chute assembled to the caepsule and film supply.

A light-lesk test on the capsule assembly showed that the cover asgsembly
was translucent to light. A redesigned cover from GE was then tested (see
Report No. 105) and no light leasks were found. This light-leak test was
equivalent to direct sunlight of a period of 6 minutes. A film-fogging
test revealed thet the capsule assembly contained no geseous substances
which would fog Kodak Film L4Ok4.
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A film take-up assembly mounted in the capsule assembly was subjected to a
powered flight vibration test and to a de-orblt vibration test. A tracking
test on the film taske-up and an alignment check of the film take-up with
respect to the capsule were successfully completed after each vibration
test. A light-leak test after each vibration showed that the capsule as~
sembly will prevent Kodak Film LLO4 from fogging.

L.4.1.3 Conclusions. The film take-up will survive the powered flight and
de-orbit vibration environment while mounted to the GE capsule assembly.
Kodsk Film LhOL is adequately protected from fogging by the GE capsule

assembly.

4L.L4.2 Accessory Shipping Container Drop Test (Report No. 54)

L.4.,2.1 Results. The accessory shipping container, in which the film
take-up is shipped, was subjected to a drop test to verify the results of

a similar test conducted by the contalner manufscturer. This test differed
from the manufacturer's test in that an actusl film take-up was used to

provide the proper load for the container rather than a dummy weight.

In several cases, the test instrumentation indicated that the acceleration

levels of this test exceeded those specified. However, after the drop test
was completed (a total of 15 drops), an operability test of the film take-

up showed that it had not been damaged.

The results of this test differed from those of the manufacturer's test in
that the msnufacturer's instrumentation indicated thet all sccelerations
were below the specified maximum level. One possible explanation for this
is that the dummy weight was & solid simulation of the take-up and therefore

b-7
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had fewer rescnant frequencies than the actual take-up. Also, the fact
that the instrumentation methods used in the two tests were different

might possibly have contributed to a difference in results.

L, 4.2,2 Conclusions. The accessory shipping container for the film take-
up is capable of providing adequate protection from shock caused by acci-

dental dropping of the container during shipping.
4.5 QUALIFICATION TEST OF MAIN SHIPPING CONTAINER

4,5.1 Introduction

Qualification tests and report preperation were conducted during the period

from b May to 27 August 1962 on the main shipping container.

L.5.2 Vibration Tests

These tegts indicated a need for redesign and replacement of shock mounts

which was done. The test was repeated with acceptable results.

For security reasons, Test Report No. 1646D from the vendor, was not re-
quired to be in strict compliance with EKC format. However, the contents
of the report completes the tests required by the Qualification Test
Procedure Dwg. No. 653-115.

4-8
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APPENDIX A
PART I

Because the Flight Payload Qualification Test Plan,
Eastman Kodak Document 802-148, is referred to in

other sections of this report, it is included for

reference in this appendix.
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EKCo FLIGHT PAYLOAD QUALIFICATION TEST PLAN DWG. NO. fo2-1L6
REVI SIONS
SYM DESCRIPTION DATE APPROVAL
A DCO=0=1 Inc. Retyped sheets 2 Leli=63 (signed by) J.R. Brown L=h-63
thru 20. Total sheets now 20. ed
B DCO-A=-1 Inc. Retyped sheet 7. 1ml] 9-17-63 See DCO-A=l
c DCO~B=1, B=2 Inc. Revised shest | 1-23-63 See DCO=B=1l, B2

total sheets now 17.

L, retyped sheet 1, 7 thru 17,

APPROVAL original signed by: P. E. Murfin/nm
J. A. Rodgers R=7-62, L. K. Parscns 0-8-62, L. Mitchell

H, F. Hicks/maf 8-18-62

8-9-62

SHEET 1 OF fo2-148
TOTAL SHEETS: 17
DATE RELEASED:8-14-62
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FLIGHT PAYLOAD
EKCo UALIFICATION TEST PLAN DWG. NO. 802-148
v PURPOSE WND SCOPE
1.1 Purpgse - This document defines the Qualification Tests to be per-

“ormed on individual components and major assemblies, and on a come
pietely assembled Camera Paylead, in order to adequately verify the
capability of this design to meet its functional and environmental
reju’rements,

1.2 Scope - The Qualification Tests specified herein are based on
requ.rements of the Flight Payload Specification and individual
component specifications listed in section 3, Functional re-
qu-rements which are known to be verified during acceptance test-
ing of each flight payload are not included here., The functional
and environmental tests specified below shall be performed on at
least one item representative of Flight Payload design,

2. REFERENCE DOCUMENTS

The following Eastman Kodak Company specifications are referred to, directly
or implicitly, in this Test Plan:

502-115 Cable Assemblies
. 502117 Regulated Power Supply
502-118 Environmental Design Criteria Including

Qualification and Acceptance Test Levels
for RSRS Payload

502-154 Focus Control Electronics Assembly

602100 Elevation Servo Assembly (Stereo Servo
Assembly)

602-101 Azimuth Servo Assembly (Crabbing Servo
Assembly)

602128 Electrical Distribution Comronent

702102 Motor Speed Drive (Film Drive Electronics
Assembly)

7024175 Forward Record Storage Assembly

702-139 Film Supply Cassette Assembly

802-122 Camera Assembly

SHEET 2 OF B802-1L8

APPROVAL
DATE RELEASED 8-1L-62

® o
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EKCo

FLIGHT PAYLOAD

UALIFICATION TEST FLAN DWG. NO. 802-i48

3.1
3.1.1

3.2

3.3

3. RELUI REMENTS

8302125 Lens and Fl:t Mirror Assembly
' (Lens Assembly)

b02-129 k Structure Assembly
802-153 Flight Payload Model
B02«2073 Gain Detector Assembly

802.222 Electromagnetic Interface
(Addendum to MIL.I.26600)

808.188 Test Requirements for Camera Assembly

Definitions
Components, Special Components, Major Assemblies

For the purposes of this Test Plan the definitions of components,
special components, and major assemblies shall be those given in
paragraphs 3.1.1, 3.1.2, and 3.1.3 of Specification 502-118,

Payload Assembly

The "Payload Assembly" normally consists of a complete functional
assembly of the components and major assemblies with special (R/V)
components supported in their proper location with respect to the
non-recoverable (O0CV) portion of the payload, Wherever possible,

and specifically for portions of the life testing (par. 3.3.2 below),
this configuration shall be used. For certain environmental testing
and where necessary for operability testing, the non.recoverable
payload section shall be tested apart from the special components,
Because the primary structural support of equipment in the R/V lies
outside the respongibility of Eastman Kodak Company, these items shall
be environmentally tested as components only.

I n and Te

Each component shall have been subjected to inspection and
per-formance testing equivalant to that required in the applicable
In-Process Test Procedures before being subjected to Qualification
Tests,

Ver i F i Capab e

APPROVAL

SHEET 3  OF 502-148
DATE RELEASED 38.1L-62
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EKCo

FLIGHT PAYLOAD
QUALIFICATION TEST PLAN DWG. NO. 802-148

3.3.1

3.3.2

3.3.3

@ 3.3.4

ok

General

Pra-environmental and post-environmental operability testing
shall consist of ths applicable functional portion of
appropriate Acceptance Test Procedures and/or In.Process Test
procedures. In addition, certain functional tests have been
specified in section &, which are not expected to be included
in normal accepitance testing. These tests shall be performed
at least once on the item to which they relate and they may
be repeated for post-environmental operability verification as
appropriate,

Life Testing

Ability of the payload to operate satisfactorily for the required
period in orbit shall be demonstrated by life testing at the pay-
load assembly level as outlined in section 4, Life rsquirements
contained in indtividual component specification shall, in general,
be verified by this payload assembly testing, eéxcept where
additional testing is desired at the component lavel io verify
subcontracted deésign capabilities. Because components will have
been operated to some extent during tesiting prior to their assembly
as a complete payload, and because the service life requirsment for
the payload assembly {(par. 3.6.1 of 802-153) is four times the
maximum orbital mission 1life, life testing of the payload assembly
for its spacified service life period is considered to be adequate
for wear-out qualification,

Voltage Extremes

Functional capability of each component shall be verified when
operated with specified exirsmes of voltage inputs, together with
the most adverse combination of other functional characteristics
(£ilm speed, tension, ete.)., Whensever practical, the most adverse
environmental characteristics applicable during operation (tempera-
ture, atmospheric pressure, etc,) shall also be included., Life
testing of the payload assembly shall also include periods of
operation at voltage extremes.

EMI

The ocomplete paylesd sssembly shail be tested for gerwrstion of
and susoeptibility 4o eleebro-migmetic interference.

v cati Env ntal Capab ie

APPROVAL

SHEET &  OF 802-148
DATE RELEASED 8-1L-62
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EXCo

FLIGHT PAYLOAD
QUALIFICATION TEST PLAN DWG. NO. 802-148

3.4.2

3-“’-3

J.404

General

Capability of components, major assemblies, and the payload
assembly to withstand the environmental conditions anticipated

in actual service shall be demonstrated by their ability to operate
satisfactorily after exposure to the appropriate environmental
nualification levels specified in specification 502-.118. These
qualification levels have been set higher than the expected use
conditions to compensate for absence of combined environments during
testing and for variations in characteristics of assemblies other
than the single set tested., Appropriate environmental tests shall
be thoss defined in section 4, below, Environmental conditions
defined in 502.118 for which no tests are included in section &4

are not considered critical for the assembly involved; therefore
qualification to these environments is not considered necessary,
Where specifications for subcontracted items have specified more
severe environmental tests than are given in 502.118, and it
appears desirable to verify that the subcontractor has met
specification the more severe tests are defined in section &,

Operability During Powered.Flight Environments

In general, squipment is not expected to operate during powered

~ flight and therefore need not demonstrate operability during

acceleration, shock or vibration tests, The exceptions to this
rule are the pressure relief valves and torgque motor assembly
of the Film Supply Cassette, which must be operable throughout
these tests, Power shall be applied wherever it is expected to
be applied during the powered-flight phase and may be applied
elsevhere if desirable to check for relay chatter, etc,

Limitation on Operability of Special Components

The special components, with only the record which they contain
during the pre-orbital powered-flight phase, shall meet all their
orbital functional requirements after being subjected to the shock
and vibration tests associated with power flight. These components,
containing their maximum quantity of record shall be required

to meet only those functional requirements necessary to the post.
orbital phases after being subjected to the vibration, acceleration
and shock tests associated with de-orbit, re-entry and impact,

Analysis of Environmental Test Failures

Because of the limited number of assemblies available for test, and
the possible nec - ssity for repeating various tests, some items

may be subjected to damaging environments several times. Therefore,
as part of the analysis of any failure during such repeat testing,

APPROVAL
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EXCo

FLIGHT PAYLOAD DWG. NO. 80. 148
QUALIFICATION TEST PLAN 802-1

3.4.5

3.5

3'5-1

3.5.2

3.6

there shall be an investigation for the possibility of the causs
of fallure being fatigus due to over-testing.

For those components which contain film special attention shall

be given to the possible effects of extreme environments on the
unexposed film and/or latent image of exposed film. Such effects
may include pressure desensitization due to shock; discharge of
static electricity; abrasion of emulsion surface; and misalignment
of film on transporting rollers and loopers or of spooled film
(telescoping),

Agsemblies to be Tested

Each qualification test shall be performed on at least one agsembly
reprasentative of Flight Fayload design. However, all tests
spscified for a component need not be performed on the same
individual unit. To the extent practical, all Payload Assembly
tests of section 4.4 below should be performed on the same unit.

Sources of Test Results

The results of any properly documented test which meets the
conditions of this Test Plan may be utilized to fulfill re-
quirements for design qualification. The major conditions are
that the item tested be representative of flight design and that
functional capabilities be adequately demonstrated. Testing of
the Engineering Model, Reliability Model or its extra components,
or of Flight Model material may thus be utilized in design
qualification,

Limitation of Subsequent Use of Assemblies Tested

Assemblies which have been subjected to exiremss of potentially
damaging environments shall not subssguently be used in deliverable
Flight Payloads. Assemblies which have been operated for extended
periods (such as life testing) beyond the operation normally
asgociated with assembly and acceptance testing, shall be
disassembled and all parts subject to wear or fatigue replaced
before using in Flight Payloads.

qualification of Hardware

The degision as to whether the payload ard components have been
qualified shall be made by Project and Reliability. This decision
shall ineclude consideration of items such as re-testing required

to qualify the design as a result of failures during testing,
design differences between qualification hardware and flight
hardware, ete, and shall not be limited by the requirements defined
in this document,

APPROWAL
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EKCo

FLIGHT PAYLOAD

QUALIFICATION TEST PLAN DWG. NO. 802-118

QUALIFICATION TESTS

The fnllowing tasts, together with functional tests as indicated in par. 3.3
shall eonstitute the special testing necessary to establish qualification of
the design. “perability tests shall be made betwsen individusl environmental
tests whenever practical; complete orerahility demonsirations before and after
comnleting all environmental testing is required.

L1

Lalel

hol.1.1
h-lnle?

ho1.2

lo1e2.1
ho1.2,2
L.1.2.3
Lela2.h

Non-Pecoverable Components

Camera Assembly

The Camera Assembly, drawing 808-750, shall be subjected to the
following tests:

Vibration in accordance with par, L.2.1 of specification 502118,

Life Test - The Camera, alcng with the rest of the transport systen,
will be cycled to operate 1C minutes out of everv BO minutes in a
vacuum chamber at ambient temperature and at a pressure of 0,1 mm

of Hg. The test, which shall be run at spead steps 33 and at an
operating voltage of 28 volts, will be continued untdl 300 feet of
film has passed through the Camera. During each operating period, a
film velocity smoothness test will be conducted by projecting light
from a strebe lamp onte the film through the wedge-shaped Camera slit.

Azimuth and Elevation Serws

The Azimuth Servo, drawing 61L=101, and the Elevation Serve, drawing
61L-100, shall each be subjected to the following tests:

Vibration in accordance with par, L.2.1 of snecificatiecn G02.118,
Shock in accordance with pare. L.?.2 of svecification 502-118,
Acceleration in accordance with pare Le2.3 of snecification 502118,

Shipping Temperature Extremes--The equipment shall be stored in a
terperature enviromment of 165°F for 8 hours. Rate of increase of
temperature to reach 165°F shall not erceed 1°F per minute. It
shall then be removed from the envircnmental charber and allowed
to cool in still air of normal room temperature until reasonable
equilibrium has been reached, Opersbility of the equipment shall
then be deronstrated.

The equiprent shall then be stored in a tempercture ervironment of
2°F for ® hours. Rate of decrease - temperzture to reach N°F
shall not exceed 1°F rer minute, At the end of & hours turn off

APPROVAL
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EKC FLIGHT PAYIDAD DWG. NO. 802-148
° QUALIFICATION TEST PLAN 4
the refrigeratinn ard leavwe the equipment in the temperzture chamber,
allowing the chamber and the equipmsnt to return to room temperature
over a period of aprroximately 16 hours. Operabillty of the equipment
sha’l aga’r. be demonstrated. ;
hel.2.5 Life ﬁperagi:n in Vacuum--Nperate the Servo Assemblies in a vacuwm
of 1 x 107%mm g for a total of 25 hours "ON" time with the following
cyecling rate:
10 minutes "ON" time, consisting of commanding
a new discrete pogsition every five seconds,
80 minutes minimum of "COFF" time during which
no command changes are mads,
Total time in vacuum shall be 15 days.
hel.3 Electrical Distribution Component
Lh.1.3.1 Distribution Box Assambly

’ Lele3a1,1

h.1.3.1-.2

h.ll3.l.3

helodolol

The Distribution Box Assembly, drawing 617-11), shall be subjected
to the following tests:

Vibration test in accordance with par., 4.2.1 of specification
502-118,

Shoek test in accordance with par. L.2,2 of specification %2-118.

Operating Temperature EBxtremes--The Distribution Box shall be placed
in & test chamber and its temperature stabilized, while not operating,
at the chamber conditions given below. The Distribution Box shall
then be operated as Iindicated below to demonstrate continuing
satisfactory performance.

Minimum Temperature Conditions = The Distribution Box shall be
mounted to an essentially infinite heat sink at L5°F, surrounded
by & radiation sink also at L5°F and one atmosphers of circulating
air at L5°F. The Box shall be opersted 10 minutes out of every

90 minutes for 120 hours (total time). Input voltage shall be
27.0 volts for first third of test shall be increased to 30 wolts
for seeond third, and to 32.5 wolts for final third of test period.

Shipping Temperature Extremes in accordance with par. L.1.2.L above
axcept that the maximum temperature shall be only 125°P,

Liele3.1.5 Acceleration test in accordance with par. 4.2.3 of specification

502118,

APPROVAL
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FLIGHT PAYLOAD 1
QUALTFICATION TEST PLAN DWG. NO. 802-1k

Lel.3.2.1
kol.3.2.2

h‘lﬁj.?a}

ka.3.2.h

h.l.h
helokal

bel.bk. 1o

haloholo?

helukole3

holoholoh

belobol.S

The Junetion Box /Test Box/W-1 Cable/Bracket Assembly

The Junction Box/Test Box/MW-l Cable/Bracke! Assembly shall be
subjected to the following tests:

Vibration in accordance with par. L.2.1 of specification 502-118,
Shock in accordance with par. h.2,2 of specification 502-118,

Shipping Temperatwre Extremss in accordance with par. L.1.2.4
above except that the maximum temperature shall be only 125°%,
Only the Test Box and Junction Box shall be subjected to this
test.

Humidity Survival--The assembly shall be maintained at 115°F

and 90 to 95% R.H. for 10 days in a non-operating sondition,

It shall then be returned to room ambient eonditions, without
condensation, and tested for operability.

Focus Control Electronics Assembly

Signal Gating Module

The Signal Gating Module, drawing 510-200, shall be subjeetad
to the following tests:

Vibration in accordance with par. Lh.2.1 of specification 502-118.

Shock in accordance with par. 4.2.2 of specification 502-118;
except shock level shall be 30g.

Accelerstion -~ The module shall be subjected to sustained
acceleration of 12g. for 3 minutes in each dirsction along sach
of 3 mutually perpendicular sxes whils the module is not
operating.

Opesrating Temperature Extremes--The module shall be mounted in a
test chamber such that its surface tempersture can be maintained
at a desired level. The module shall be stebilized at 140 to
1L5®F and then operated continuously at this temperature for

6 hours. Ths module shall then be stabilized at LD to LS5°F

and again ope rated contimwusly for 6 hours.

Relative Humidity - The module shall be operated continuously
for 6 hours at room ambient temperature and 90 percent relative
humidity.

APPROVAL
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FLIGHT PAYIOAD

EKCo QUALIFICATION TEST PLAN DWG. NO. 802-1i8

bolelinle Pressure/Life Test- Psrformance of the module shall be itssted after
being subjected to 150 hours of operation at a pressure of 15 pounds
per square inch gage.

Lh.l.be? Complete Focus Control Electronics Assembly - The signal gating module
Ts part of the Focus Control Electironics Assembly and becomes part of
the complete assembly, drawing 510-105, which shall be subjected to
the following tests:

Lholobe2el Vibration in sccordance with par. L.2.1 of specification 502.118,

bololie2.2 Shoek in accordance with par. L.2.2 of specification 502-118,

helebsa?.3 Operating Tempsrature Extremess - The Gain Control shall; after
stabilizing at the given chamber temperature, be cycled to operate
10 minutes every 80 minutes for 120 hours (total tims} in sach of
the temperature extreme tests described bslow:

helehe2e3s1 High Temperature Extreme-The test shall itake place in & vacuuwa of
less than 1 x 10° Hg. During the test, the radiation heat sink
shall be maintained st a temperature of 105°F and the (esssniislly
infinite) conduction heat sink at a temperature of 95°F,

beleba2,3.2 low Temperature Extreme-The test shall take place in eireulating air
at 8 tempersture of LS5°F and & pressure of one atmosphere. Radistion

. and conduction heat sinks shall also be maintained at L5°F.

leloeks2sli Shipping Temperature Extremes in asccordancs with par. L.1l.2.L above
except that the maximum tempsrature shall be only 125°F,

L:1.5 Film Drive Elsotronics (Metor Spped Drive)

The Film Drive Elsctronics Assembly, drawing 709-200, shall be
subjected to the following tests:

hel.5.1 ¥ibration in sccordance with par. L.2.1 of specification 502-118,

Lel.562 Shock in sccordance with par. L.2.2 of specification 502-118,

bels6e3 Shipping Temperaturs Extremss in accordance with par. L.1.2.L above,
except moximum temperature to be +165°F.

Lhelo5el Acceleration in sccordance with pare Le2.3 of specification 502-118,

Lb.l.5.5 HMinimum Command Voltage-The operation of the Oscillator and Power
Amplifiers shall be tested when the minimvm command pulse amplitude
and width is applied.

L.le5.6 Minimua Date Signal - The operation of the data signal amplifiers
shall bs tested when the minimum Data Signal emplitude is spplied.

SHEET 10 OF 80n2-148
APPROVAL
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FLIGHT PAYLOAD

EKCo QUALIFICATION TEST PLAN : DWG. NO. fo2-1L8

La1.% Cable Assemblies
One cable assembly in esch configuration shall be subjected to the
Pollowing tests:

Lh.1l.6.1 Vibration in accordance with par. 4.2.1 of scecification 502-118.

hal.6.2 Shock in accordance with par. 4.2.2 of specification 502.118.

Lelohal Acceleration in accordance with par. L.2.3 of specification 502118,

L.1.6.L Shipping and Handling Temperature Extremes in ascordance with par. L.1.2.L
sbove except that maximum temperature shall be +185°F.

Lkels6.5 Humidity Survival - At 110°F and 90% relative humidity for 10 days.

hela? Hester Control Assambly
The Heater Control Assembly, drawing 516-181 or Heatsr Control Asssmbly,
Type A, drawing 516-212, shall be subjected to the following tests:

Lela7el Vibration in accordance with par. L.2.1 of specification 502-118,

Lelo7.2 Shock in accordance with par. L.2.2 of specification 502-118.

bela?43 Operating Temperature Extremes -~ The heater control assembly shall be
placed in a test chamber and its temperature stabilized, while not
operating, at the chamber conditions given below.

k.147.3.1 High Temperature Extrems - The heater control assembly shall be operated
continuously for 3 days in a temperature chamber having a temperature of
125°F (ons atmosphem of circulating air).

L4e1,7.3.2 Low Temperature Extreme - The heater control assembly shall be operated
eontinuously for 3 days in a temperature chamber having a temperazture of
0°P (one atmosphere of cireulating air).

bele7:h Life Operation in Vacuum - The Heater Control Assembly shall be sperated
for 10 days in a vacuum chamber at a pressure of 1 x 10 Hee and &
temperature of 70 ¥ 2°F, The operation shall consist of continuous
eycles of 15 minutes "ON" time followed by 15 minutes "OFF" time.

Le2 Major Assemblies

k2,1 Pilm Supply Cassette Assembly
The Film Supply Cassetie Assembly, drawing 711-185; shall be subjscted
to the following tesis: (Special note shall be taken of par. 3.1.5
above) .

SHEET 11 OF AR02-148
APPROVAL
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supply reel)

FLIGHT PAYLOAD
EKCo QUALIFICATION TEST PIAN DWG. NO. 802-1L8
LeZslel Vibration in aceordance with par. L.l.1 of specification 502-118&;
with full film load.
he2ule2 Acceleration in accordance with var. L.1.2.2 of specification
5n2-118, with full film load,
he2.1.3 Shoek in accordance with par. h.l.3.L of specification 502-118,
with full film load,
L.2.1.4 Shipping Temperature Extremes in accordance with par. 4.1.2.4 above,
without film except that the meximum temperature shall be only 125°F,
Le2.1.5 Operating Temperature Extremes - The Film Supply Cassetts Assmbiy
shall be operated while at the minimum and maximum temperatures
defined in paragraphs L.2.1.5.1 and L.2,1.5.2 to demonstrate
continuing satisfactory performance.
he?a1a5,1 Minimum Temperaturs Conditions - The Film Supply Cassstte Assenmily
shall be surrounded by a radiation heat sink at LO°F and shall be
operated under the following conditions:
Ho. of ON Time per OFF Time Speed Input Film Path Chamber
Cycles Cycle per cycle Step Voltage Internal Pressure Prsssure
3 1% min. of approx. 75 min. 1 27.0V One Atmos. One atmos. of
7 sec, bursts with cireulating air
Lk sec. off bstwsen at LO°P.
bursts.
1 # 15 mine 32 o ] ]
1 " 1] 6h " ] : #
1 " " 1 32.5V " "
' 1 " W 32 N # "
1 [ % 6h [ " L}
3 " 75 min. 1 27,0 V100 x 10'&»‘ Hg 1x 10"% Hg
1 " 15 min. 32 " n "
1 " # 6h ] L] "
1 " 1] 1 32.5 v " W
1 1] Li} 32 1] (1] f
1 [l [ 6h " # "
1 Continuous (to N 27,0 V " "

exhaust 3000 f¢,

# Fo eycling of Film Supply Cassette while test chamber 18 being evacuated.

APPROWAL
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. | FLIGHT PAYLOAD
EKCo QUALIFICATION TEST PIAN DWG. NO. 8o2-148

Le2.1.5.2  Mawimwm Temperature Corditions

The Film Supply Cassetts Assembly shall be surroundsd by s redistion
heat sink at 90°F and the chamber shall be evscusted tc a pressure
less than 1 x 10~lmm of Hg. The Film Supply Cassette shall %then be
oparated under the following econditions:

No. of ON Time oFF Time Speed Input Film Path
Cycles per Cyele per cycls Step Volt age Internal Pressure
2 15 min, of 75 min.#* 1 27,0V 100 x 103 mm Hg
approx. 7 sec.
bursts with
L sec. off
be tween bursts
2 " Hi 32 " L
2 W # 6h it ]
2 " " 1 32.5 V¢ "
2 ] ] 32 " L
I 2 [ L] 6)4 L] L]
1 15 mine u 1 " "
continunus
1 1] *® 32 1] L]
1 # " &l L L
500 ft. continuous 6l a #
" eontinuous 6l 27.0 V "
{to exhaust
3000 f¢

supply reel)

##0FF time shall not exceed this period. If experience gained during testing
indicetes that OFF tims can bes redused, this may be done to accelerate test

verformancs.
Lbe2.1.6 Operation through the range of imternal opsrating pressures,
and after being subjected to the maximum pressure differentials,
&8 qued by Par. 3.3.165 of spacificat‘lon 702"’1390
SHEET 13 OF 802-148
APPROVAL
DATE RELEASED B-14-62
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EKCo

FLIGHT PAYLOAD
QUALIFICATION TEST PLAN DWG. NO. 802148

b.2.1.7

he2.2

Le2.241

h'20202

Le2.3

k.2.3

b.3

k.31

Tracking ability with unity gravitational fleld applied in
varying directions, in accordance with par. 3.4.5 of
specification 709-139,

Strusture

The Structure 28 dsfined in svecification 802129 is & ecllection
of parte and assemblies, nscessary to support the other payload
componants, rather than & physically separable entity. Thereforse,
qualification testing of the Structure is performsd primsipally
a8 part of the Payload Assembly testing. BExceptiona to this ave
the following tests:

Statie loading of the major load-baaring structural elements,
to simulate constant accelerstion in accordance with
paxr. holo?-? of 502"116.

Operation in & vacuum of 1 x 10~%mn Hg. of ell bearings,
gliding surfaces, stc. which are external to the pressurised
portion of the payload as required by par. 3.3.1.3 of
#pecification 802-129. Operation shell be at eyeling rates
and speeds squivalent to normal expected orbitel omration;
end shall be continued for 15 consecutive days wiler vacuum
(three times orbital 1ife).

Lens Assembly

In accordance with specification 602-125 snvirommsntel teasts
for qualification of the Lens Assembly shall in general be
performed as part of the payloed asssembly, drawing 805-101.
The axception to this is the following test:

Focus Stability with Tempsrature Changes -~ Focus positions of
the Lens Assembly shall be msasured when the lens is stabiliszed
at various temperstures between the limits specified in

par. 3.4.1 of specification 802-125, to determins ths stability
of focus position with temperature shangs.

Special Components (Forwerd Storage Assembly)

The Forward Storage Assembly, drawing 712-479, shall bs subjected
to the following tests. Special note shall be taken of par. 3.L.5
abnvae.

Vibrstion in accordance with par. 4.2.1 of spacification 502.118,
with only the quantity of film to bs in the sssembly during
powsred flight.

APPROVAL
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EXCo

FLIGHT PAYLOAD
QUALIFICATINN TEST PLAN DWG. NO. 802-1L8

h.3.2
L.3.3

I

L.3.5
L.3.6
L.3.7
h.3.8

h.3‘9
L.k

bl
bobo?
hole2.1

Shoek in accerdance with par. 4.2.2 of specification 502-118,
with anly the quantity of film to be in the assembly during
nowered f1light.

Shipping Temperature Extremes in accordance with pare Lel.2.h
above, with no film in the assembly, except that the maximum
term shall be only 125°F,

Subjeet the Forward Storage Assembly to the same test described
for the Supply Cassette Assembly in par. L.2.1.5 sbove.

Vibration in secordsnce with par. 4.1.1 of specification 502-118,
with full film load. Operability to be in accordance with
par. 3.4.3 above for recovery phases.

hceeleration in sscordance with par. L.3.2.3 of specification
502=118, with full film load. Operability to be in secordmce
with par. 3.L.3 sbowe for recovery phases,

Shock in secordance with par. 4.3.2.2 of spscification 502118,
with full film load. Operability to be in aeccordence with
par. 3.4.3 above for recovery phases.

Pracking capabllity with extremes of angulesr and translational
deviations combinsd with one "g" field in varying directions,
88 required by par. 3.L.2 of specification 702-135,

EMI testing as required by per. 3.2.4 of specification 702-135.

Payload Assembly

The Camera Payload Assembly shall, after demonstrating satisfactory

operability, be subjected to the following testay
Vitration in accordace with par. he1l.l of spscification 502-118,
1ife Tsasting in Vacuus

Normal Qycling Rete - Opsration of the payload in 2 vacum of
5 x 10 of Hg. shall be performed, at a cycling rate
approximetsly equivalent to normel orbital operation, to pass
one film load (3000 f£1) through the system in a2 5 day psried.
Photographic capability shall be determined before and after
the completion of this test, and a photographic camera speed
test shall be conducted during the test. The stereo mirror
ghall be moved intermittently during the "ON" time of each
cycle of the program described belows

APPROVAL
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FLIGHT PAYLOAD
EKCo QUALIFICATION TEST PIAN DWG. NO. 802-1L8
Total Hours Camers Time/Cycle Chanber Wall
Cycles of Test Time oN Y43 E@ﬁ?ﬂgﬁﬁﬂgi
1-8 12 3 min 20 sec. B8 min. Ls°F
hﬁ BéCe '
24 720 min. L5 to 75°F
9-16 36 3 min 20 sec. 86 mine 75°F
h() .11+ .
18 720 min. 75 to L5°F
17-2k 60 3 min 20 sec. 86 min. L5°F
ko sec.
72 720 min. LY to 75°¥
25-32 84 3 min 20 sec. 86 mine T5°F
0 ses.
9 720 min, 75 to L5
33440 108 3 min 20 wec. 86 min, Ls°F
, Lo see.
. 120 720 min. b to 75°F
ln-48 132 3 min 20 sec. 86 wine 75°%
LO sec.
133 hr. LS min. Continuous at speed 6L TE°F
until £ilm supply is exhausted
Loba2e2 Bxiended Life Test - The cemers payloed shell Lo operated
continggualy in & vesuus chamber having a pressure of
5 x 10~Omm of Hg. and a wall temperature of 75°F. The test
shall consist of two phases, during sach of which & 3000 foud
roll of film shall be passed through the system. 4 camsra
f£ilm drive test will be sordusted during sach phase.
bobe3 Varying "0 Orientation - The paylosd, including the Forward
Btorage Assembly with & rigid inter-connscting mount, shall be
operated in various sttitudes so thet the direction of the
earth's gravitationasl force is varied. The cepabllity of the
film handl ing components to properly track film under thess
varying force conditions shall be established. (Due to physical
limitations of collimetor mounting, photographic eapabllity in
these various attitudes oannot be checked. This test may be used
in verification of tracking ability of individual components, as
required by par. L.2.1.7 and L.3.8 above).
SHEET 16 OF B802-148
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PLIGHT PAYLOAD

EKCo QUALIFICATION TEST PIAN DWG. NO. B802-148
Lokl EMI Testing - The payload shall be tested for generation of and
susceptibility to elesctromagnetic interference, in accordance
with the requirements of Eastman Kodak Company dogumsnt 802222,
Lhelie® Thermal Testing - Thermal tests being conducted in cooperation
with an associate contractor shall be used to verify capabilities
of the thermal control design.
SHEET 317 OF Bgoz-148
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A number of tests were deleted from Test Plan 802-184 by Revisions A and C,

and the following table gives the reasons for not conducting the tests.
Revislon B did not delete any tests.

Coggonent

RC camera and RC
heater controller
(for use with
thermistor sensor)

RC camera

RC camera

W-1 cable and cable
support bracket

RC film drive
electronics

RC distribution box

RC distribution box

Test Deleted

Shock

Accelerstion

Temperature
and humidity

Shipping-
temperature
extremes
Life

Life - lovw
pressure

Proof
pressure

A-19

Reason

The assemblies successfully
passed qualification-level com-
bined sine-random vibration

tests at both the component and
payload level., Testing of other
gimilar components indicates that
the specified shock and accelera-
tion tests are less severe than
the vibration test.

Engineering analysis lndicates
no problems in this area. Test-
ing of other similar components
has shown no difficulty over the
specified temperature and
humidity range.

The agsscmblies are scsled Hacke
ages and a low pressure environ-
ment should not affect the units.
Life and vacuum testing of the
same type of components as part
of the RM paylosd was success-
fully completed.

Tests on the same type of com-
ponent and similar components
in vacuum indicgte the ability

Approved for Release: 2024/01/30 C05098945
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Component Test Deleted
Servo filter boxes All component

level qualifi-
cation tests

All components EMI tegts at
component
level

A-20
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Reason

of this component to withstand
the required differential pres-
sure.

Life, vacuum, EMI, and vibration
tests were conducted at the pay-
load level. Engineering enalysis
and testing of other similsr com-
ponents indicate that no difficulty
should be expected from the remain-
ing qualification tests.

Considered unnecessary because
EMI evaluation was conducted at
payload level.
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APFENDIX B

The differences between the test hardware (RM payload and RC components) and the f£light payloads are set

out below.
Flight Payloads
in Which Differ-
Component Difference Status ence Existed Qualification
Camera Additional EMI filters associ- In flight, FM 1 thru ™ 8 Qualified as a part,
ated with the focus drive not in RM
motor. or RC.
Revised mechanical design of In flight, ™ 1 thru ™ 8 Qualified in RC and
the bellows. not in RM. in camera s/n 13.
Increased speed of camera In flight, M's 7 and 8 Qualified in RC and
. drive roller (CCN #11) not in RM. in cemera s/n 13.
¥
- Crab Servo Structural improvements In RC, not ™ 1 thru M 8 Qualified in RC.
{expected to be in M 15) in flight.
Cepacitor change (C804) In RC, not ™ 1 thru ™ 8 Qualified in RC.
(expected to be in FM 10) in flight.
NOTE: The two changes above
affect the overload feature
of the servoc, but not the
primary function.
Distribution box Different means of supporting In flight, M 1 thru ™M 8 Qualified in RC.

leads in the regulated power not in RM.
supply, redesign of amplifier

#5, and improved packaging of

record transport control module.

Addition of motor current In fiight, MM's 6, 7, &8 Qualified in RC.
module sssembly as part of the not in RM.

Instrumentation Augmentation

Program.

Approved for Release: 2024/01/30 C05098945
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5

EN

chyonent

Test box

Focus control
electronics

Film drive
electronics

Film supply

Approved for Release: 2&2,4/01/30 C05098945

Difference

An additional relay, added as
a part of the Instrumentation
Augmentation program.

An added board assembly and
wiring changes (CCN #10).

Four additional fuses on a
board for data signals A and B.

Potted transistor leads.
Solid-state switching

Sylgard in the oscillator
assy; rerouted filter leads;
support block under fillters.

Duxseal on the toroid board
assembly.

EMI filter to decouple the
power amplifier and data
signal amplifier.

Two quantity sensors and a
switch, which have been added

as a part of the Instrumentation
Augmentation program.

Approved for Release: 2024/01/30 C05098945

Status

In flight,
not in RM.

In flight,
not in RM.

In flight,
not in RM.

In flight,
not in RM.

In flight,
not in RM.

In flight,
not in RM.
In flight,
not in RM.
In flight,
not in RM.

In flight,
not in RM.

Flight Payloads

in Which Differ-

ence Existed

Qualification

™ 3 thru M 8

FM's 7 and 8

™'s 7 and 8

™'s 1 thru 8

M L thru ™ 8;

™ 2 thru ™ 8;
not in RM.

FM's 1 thru 8

FM's 1 thru 8

™ 3 thru ™ 8

Qualified on the
basis of engineering
judgment, because the
change is minor.

Qualified on the basis
of engineering judgment,
because the change is
minor.

Qualified on the basgis
of engineering judgment,
because the change is
minor.

Qualified in RC.

Qualified in RC.

Qualified in RC.

Qualified in RC.

Qualified in RC.

Qualified in RC.
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Component

Film tgke-up

Heater control
assembly

Optical system

Approved for Release: ;@4/01/30 C05098945

Difference Status

Nickel plated rollers replacing In flight,
emerglon-coated rollers. not in RM
: or RC.

EMI filter box on side of In flight,
looper assembly. not in RM.
Motor reversal feature and In flight,
Instrumentation Augmentation not in RM.
Redesigned heater controller, In flight,
for use with thermistors not in RM.

instead of thermostats.

Primary mirror with 3-finger In flight.
mount
Sterec mirror with 3-finger In flight.
mount
Stereo mirror with mount In flight.

having no fingers.

* Dynamic simulator no. 1.

Approved for Release: 2024/01/30 C05098945

Flight Payloads
in Which Differ-
ence Existed

Qualification

FM's 7 and 8

s 1 thru 8

FM L4 thru ™M 8

FM's 7 and 8

Qualified on the besi
of engineering testing.

Qualified in RC.
Qualified in RC.

Qualified in RC.

Qualified on the RM
Qualified on the R

Qualified on the DS¥-1
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CROSS HEFERENCE
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The following table is a cross reference between the test swmmaries in

this report and the outline of the tests found in the Flight Payload'
Qualification Test Plan, Eastman Kodak Drawing 802-148,

Paragraph Number
in Test Plan

Test

Paragraph Number
in this Report

k,1.,3.2.1
4,1.3.2.2

k,1.3.2.3

Camera

Vibration
Life

Servos

Vibration

Shock

Acceleration
Shipping~-temp. extremes
Life

Distribution Box

Vibration

Shock

Opersting-temp. extremes
Shipping-temp. extremes
Acceleration

Junction Box/Test Box/W-1
Cable/Bracket Assembly

Vibration

Shock

Shipping-temp. extremes®

* Test box and Junction box only.
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Paragraph Number Paragraph Number
in Test Plan Test in thils Report
L.1.3.2.4 Humidity - 3.6.2, 3.6.3, 3.6.L4,
and 3.6.5
Signal Gating Module
b.1.4,1.1 Vibration 3.3.5
h,1.4.1.2 Shock 3.3.5
h,1.4.1.3 Accelerstion 3.3.5
h,1.h.1.h4 Operating-temp. extremes 3.3.5
L.1.4.1.5 Humidity 3.3.5
h,1.4.1.6 Life 3.3.5
Focus Control Electronics
L.1.k.2,1 Vibration 3.3.4
L,1.h.2.2 Shock 3.3.4
h.1.4.2.3 Operating-temp. extremes 3.3.4
L.1.h.2.4 Shipping-temp. extremes 3.3.4
. Flim Drive Electronles
L.1.5.1 Vibration 3.3.3
4,1.5.2 Shock 3.3.3
4.1.5.3 Shipping-temp. extremes 3.3.3
h,1.5.k4 Acceleration 3.3.3
4.,1.5.5 Minimum command voltage** 3.3.3
4h.1.5.6 Minimum data signal** 3.3.3
Cable Assemblies
4.1.6.1 Vibration ' 3.6.1
h.1.6.2 Shock 3.6.1
4,1.6.3 Acceleration 3.6.1
h,1.6.4 Shipping-temp. extremes 3.6.1
h.1.6.5 Humidity 3.6.1

x> Test was conducted as a part of the operability test that was conducted
before and after each envirommental test.
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Paragraph Number Paragraph Number
in Test Plan Test in this Report
Heater Control
L,1.7.1 Vibration 3.4.1 and 3.4.2
h,1.7.2 Shock 3.4.1
h.1.7.3 Operating-temp. extremes 3.4.1 and 3.4.2
Lo1.7.4 Life 3.4.1 and 3.4.2
Film Supply
h,2,1.1 Vibration 3.2.1
h,2.1.2 Acceleration 3.2.1
h.2,1.3 Shock 3.2.1
ho2,1.b4 Shipping-temp. extremes 3.2.1
h.2,1.5 Operating-temp. extremes 3.2.1
h,2.1.6 Pressure®*¥* 3.2.1
h.2.1.7 Film tracking in varying 2.2
orientation
| Structure
. h,2,2.1 Static load 3.5.1
h,2,2.2 Operating in vacuum 3.5.1
Lens
L,2,3.1 Temperature 3.1.2
Film Take-up
k3.1 Launch vibration 3.2.1
h,3,2 Launch shock 3.2.1
4.3.3 Shipping-temp. extremes 3.2.1
4,34 Operating-temp. extremes 3.2.1
4.3.5 Re-entry vibration 3.2.1
4.3.6 Re-entry acceleration 3.2.1
4.3.7 Re-entry shock 3.2.1
4,3.8 Tracking in varying orien~ 2.2
tation
4.3.9 EMI 2.4
**¥Phis test was conducted as part of the operating-temperature-extremes
test,

C-3
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Paragraph Number Paragraph Number
in Test Plan Test in this Report
Payload
Lok, 1 Vibration 2.1
h L] )’4’ L] 2 Life 2 L 3
L.4.3 Film tracking in varying 2.2
orientation
L.L. 4 EMI 2.4
L.h.5 Thermal 3.1.2
Cc-4
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APPENDIX D

ERVIRONMENTAL TESTS

The vibration, shock, and acceleration tests to which the reliability model

(RM) payload and the relisbility enhancement components (RC Model) were

subjected are set out in the table below.

These levels are qualification

criteria that are specified in Section U4 of the Phase II Specification:
Environmentel Design Criteria Including Qualificetion and Acceptance Test

Levels for the RSRS* Paylosd, Eastman Kodak Drawing 502-118.

TABLE D-1
VIBRATION

. Payload, film supply, film take-up (re-entry condition), stereo

Frequency (cps)

5=15
15-20
20-50
50-60
60-100
100-300
300~1200
1200-2000

¥ Recoverable Satellite Reconnaissance System.

mirror, and primary mirror.

Vibration lLevels

Random (gg/cps)

Sine (g rms)
X axis Y and X axes
1.1 (Note A) 1.1 (Note A)
Note B 1.1
0.6 1.1
Note C 1.1
1.5 1.1
2.5 2.5
3.5 3.5
3.5 3.5

Approved for Release: 2024/01/30 C05098945

X, ¥, and Z axes

0

0

0

0

0
0.025
0.06
Note D
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TABLE D-1 (Continued)

Components

Frequency Vibration Levels

Sine (g rms) Random (gg/cps)

X, ¥, and Z axes X, Y, and Z axes

5-15 3053(Note A) 0
15-20 ' 3.5 0.05

/
20-300 ] 3.5 0.05
300-1200 5.0 0.12
1200-2000 5.0 Note D

. Notes:

A -~ The low frequency amplitude was limited to half-inch double amplitude.

B - The sinusoidal vibration level was decreased linearly from that speci-
fied at 15 cps to that specified at 20 cps.

C ~ The sinusoidal vibration level was increased linearly from that speci-
fied at 50 cps to that specified at 60 cps.

D -~ The random vibration spectrum was rolled off at & rate of 12 db per
octave.

SHOCK

Components. Three 15g shocks were delivered in each direction along each
of the three mutually perpendicular axes. Shocks had a rise time of 5.5
* 0.5 ms (1/2 sinusoidal pulse shape or equivalent).

Film Supply. Three shocks were delivered in each direction along each of
the three mutuslly perpendicular axes, as follows:

Approved for Release: 2024/01/30 C05098945
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Longitudinal: 6.25g fore and aft
Iateral: 3.125g in both directions

FEach shock was of 6 ¥ 0.5 ms, 1/2 sinusoidal pulse shape.

Film Take-up (Re-entry condition). One shock was delivered in each direc-

tion aleong each of the three mutuslly perpendicular axes except the -X axis.
Each shock was of saw-tooth shape, of 20 ms duration, and peasked in 1 % 0.1

ms. Shock levels were:

Longitudinal: 100g aft
Lateral: 50g in both directions

Payload Structure. The payload structure was tested under static loading

to simulate asccelerstion.

Film Supply. The film supply was subjected to the following constant

acceleration g forces for a& period of 5 minutes in each of 3 mutually

perpendicular axes.

Limit Load Critical Load
Iongitudinal axis 6.8¢g 8.5¢g
Lateral axes 2.5¢ 3.13g

Components. The components were subjected to sustained accelerstion for
3 minutes in each direction along each of the 3 mutuslly perpendicular

axes at the following levels:

Longitudinal axis 8.5g
Lateral axes 3.13g

Approved for Release: 2024/01/30 C05098945
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Film Take-up (Re-entry condition). The film take-up was subjected to

sustained ascceleration for 5 minutes, in each of 5 directions, at the

following levels:

Longitudinal axis 22.5g forward
lateral axes 12.5g in both directions

The following design objectives stated in requirements section (Section 3)
of the same specification served as & guide in planning the following

tegts:

Payload

Life: Five-day operation in a vacuum at a pressure of kL x 10"8 mn of Hg

EMI: The requirements of Specification MIL-I-26600

Components

Life: Five-day operation in a vacuum environment at a pressure of 1 x lO-6
mm of Hg.

Shipping-temperature extremes: Exposure to static ambient air at O°F and
125°F for 8 hours.

Shipping and storage humidity: 100% including condensation due to tempera-
ture reduction.

EMI: The requirements of Specification MIL-I-26600.

D-L
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APPENDIX E

This appendix contains copies of Rellability Test Reports 1 through 112

which were conducted under EKC supervision.
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‘ RELIABILITY TEST REPORT
No. 1

Type of Test Shock

Objective This test was performed to determine if the Regulated
Power Supply will satisfactorily withstand the quali-
fication level of shock specified for individual
components, namely, three 15g shocks in each of three
mutually perpendicular axes (for a total of 18 shocks),
The time to peak of each shock was 5.5 + 0.5 milli-
seconds (1/2 simusoidal pulse shape or equivalent),

Test Item Regulated Power Supply, Part No. 617-500, S/N 203003

Procedure The Regulated Power Supply was subjected to a pre-shock
operability test to determine the following performance
characteristics:

Leakage
Regulation, Stability and Efficiency
Output Ripple and Noise
Input Ripple and Noise
Overload Protection
' Output Impedance
Overvoltage

The Regulated Power Supply was then subjected to the shock
levels specified above and the operability tests were
repeated except that the input ripple and noise test and
the efficiency tests were amitted. Also, in the Regulation
and Stability and in the Ripple and Noise tests, measure-
ments were made at no load and at full load only.

Results Results of the post-shock operability test showed that
the Regulated Power Supply performed satisfactorily.

Conclusion The present design satisfactorily meets the component
qualification shock test requirements,

Approved for Release: 2024/01/30 C05098945
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Type of Test

Nhiective

Test Ttem

Procedure

Results

Conclusion
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RELIABILITY TEST REPORT

No, 2

Vibration (Random)

This test was performed to determine if the Regulated

Power Supply will satisfactorily withstand the qualifica-
tion level of vibration specified for individual components,
namely, random vibration - white noise excitation - having
continuous uniform spectral density distribution of
0.,1g2/cps in the range of 20-2000cps, with respect to three
mutually perpendicular axes, The test duration was ten
minutes in each of the three axes,.

Regulated Power Supply, Part No, 617-500, S/N 203003

The Regulated Power Supply was subjected to the vibration
levels specified above and the postwshock operability
tests were repeated.

Results of the opersbility test showed that the Regulated
Power Supply successfully survived the vibration test,

The present design satisfactorily meets the present
qualification vibration test requirements,

E-3
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Type of Test

Cbjective

Test Item

Procedure

Results

Conclusion
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RELIABILITY TEST REPORT

No. 3

Thermal Shock

This test was performed to determine whether the Regulated
Power Supply will satisfactorily withstand extreme condi-
tions of thermal shock possible during transportation.

The thermal shock was simulated by two chambers at differ-
ent temperatures; viz.,, OOF and 165°F,

Regulated Power Supply, Part No. 617-500, S/N 203,003

The Regulated Power Supply was placed in the OOF chamber
for four hours; then without delay (less than five minutes)
transferred to the 1650F chamber for four hours. The
Regulated Power Supply was then allowed to return to

room temperature and the post - shock operability test

was repeated.

Results of the operability tests showed that the Regulated
Power Supply sustained no damage from the thermal shock
test,

The Regulated Power Supply will operate satisfactarily
after being subjected to shipping temperature extremes
with rapid incresse in temperature between these extremes.

E-
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Type of Test

Objective

Test Item

Procedure

Approved for Release: 2024/01/30 C05098945

RELIABILITY TEST REPORT

NO. &

Electromagnetic Interference Test (EMI)

This test was performed to determine if the Regulated
Power Supply would meet the requirements of MIl-I-26600
for class Ib equipment in the operating and non oper-
ating condition., Unless otherwise specified, all para-
graph and figure references apply to MIL-I-26600,

Regulated Power Supply, Part No. 617-500, S/N 203,003,

Test Methods ~ The test squipment and the Regulated
Power Supply were connected, and the noise level
measured using the substitution method. The frequency
range was scanned using visual (meter) and audio (ear-
phone) detection. When a peak was detected the meter
reading or audio signal was compared with a calibrated
signal by substituting a signal from the calibrated
aignal generator of the test instrument.

Test Voltage - To determine the operating voltage for

ENT Tests, interference was monitored on all lines
at O,5mc and the Regulated Power Supply primary power
was varied from 29,0 to 32,5vdc, Very little variation,
about 3 1lb, was detected when the voltage was changed
and 30vdc was used as the input to the Regulated Power
Supply for all tests,

Interference - Conducted (Continuous Operation) - The
Test frequencies were selected in compliance with
paragraph L.1.7. Three readings per octave were taken
and recorded on the data sheet. A graph of the results
is shown on Figure 1 of this report. This figure is a
plot of the maximum and minimum readings only and does
not show the source (line) of each signal,

Both CW and broadband measurements were taken., All lines
were monitored for broadband interference but only two
lines were monitored for CW interference, Figure 2 of
this report is a graph of the CW readings vs. frequency.
Since in this section of the test no eut-of-spec. readings
were detected and since the CW readings appeared to be
following the same general pattern, monitoring all lines
for CW interferénce seemed to be unnecessary. '

E-5
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(Transient Operation) For this report the period of
transient operation is the time required to change the
Regulated Power Supply from an operating to a non
operating state or vice versa and includes all necessary
stabilization periods to achieve steady state conditions,
The change in state was obtained by a SPST mercury switch.

Before using this switch in the EMI tests an investigation
of its performance characteristics was made. The switch
was connected to a power supply and loaded with a resistor
to carry 0.5 amp. d-c, An oscilloscope was then used to
monitor the switching operation. No accurate measurements
on overshoot or the damped transients were made since the
switch operation as viewed on the scope was estimated to
be as good as could be expected without filtering; the
overshoot was less than 5 per cent of the total and the
transient appeared to be about 8 to 10 cycles of a 10me,
(approximately) damped wave,

The same method of test as described asbove was used, The
test set was set at the test frequencies obtained during
continuous operation and then the SPST mercury switch was
actuated, The results are shown on Figure 3 of this repart.
Only lines 1 and L/S were monitored,

Interference - Radiated - The same techniques described
above were used to obtain radiated interference noise
measurements. The Regulated Power Supply was operated at
30vdc. Figure L of this report is a graph of the results
obtained during steady state and transient operation.

Susceptibility (Radio Frequency Conducted) - The Regulated

Power Supply was subjected to the signals and conditions
specified in k.3.L.1,1 except that the frequency range was
0.15mc to 920mc, The signal was applied to the line
stabilization networks of both input lines,

(Audio Frequency Conducted) - For this test the Regulated
Power Supply was subjected to the signals and conditions
spacified in Le3.4.1.2. The audio signal was injected into
both input power leads,

(Radio Frequency Radiated) - For this test the Regulated
Power Supply was subjected to the signals and conditions

specified in L.3.L.2 except that frequency range was ,lmc
to 920mec,

E-6
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. Results The Regulated Power Supply failed to meet MIL-I-26600
as follows:

Conducted Interference - Noise levels exceeding those
specilied In Flgure 3 were detected when supplying
power to and removing power from the Regulated Power
Supply with a SPST mercury switch, The ocut-of-spec
values vs, frequencies are shown in Figure 3 of this
report.

Radiated Interference - Noise levels exceeding allowable
limits were detected when supplying power to and removing
power from the Regulated Power Supply with a SPST mercury
switch, The out-of-spec values vs, frequency are shown
in Mgure 4 of this report,

Susceptibility to Audio Frequency Conducted - The cutput

of the Hegulated Fower Supply exceeded allowable limits
as follows:
Frequency Positive Negative Audio
(cps) Output Output (3vac)
232=2)2 20,73 20,43 Pos, Input
. 232242 20,55 20.54 Neg., Input

To meet the specified requirements, the Regulated Power
Supply output voltage must fall within the range 22,1
to 21,9vde, and the ripple and noise shall not exceed
20mv, pp. the voltage was not measured at the Regulated
Power Supply terminals but when ,08vdc is added to the
above readings, to correct for lead resistance, the
corrected values remain out-of-spec,

Conclusion The Regulated Power Supply as now designed does not meet
all requirements of MIL-I-26600 for class 1lb equipment,
As a result of the above tests, an investigation is in
progress to modify the Regulated Power Supply so that it
will meet the specified portions of MIL-I-26600,

E-T
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10.

Conducted Interference - Steady State (CW)

Figure 2.
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RELIABILITY TEST REPORT

NO. 5

Results of this test are found in Reliability Test Report No. 3k4.

=t | -
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Type of Test

Objective

Test Item
Procedure

Results

Conclusion
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RELIABILITY TEST REPORT
NO. 6

Vibration (Random)

This test was performed to determine whether the Sienal
Gating Module will satisfactorily survive the vibration
required for qualification of individual components,
namely, random vibration - white noise excitation - having
a continuous uniform spectral density of 0,1g%/cps in the
range of 20-2000 cps with respect to three mitually per-
pendicular axes, The test durastion was 10 minmutes in
each of the three axes,

510-200, Signal Gating Assembly, S/N 201002

The Signal Gating Module was subjected to the vibration
levels specified above, Before and after vibration,
operability tests were conducted to ascertain the module's
parfomance characteristics. These were:

Coincidence of sync. pulse with signal
Channsl unbalanoce

DMstortion

Output DC level

Results of the operability tests showed that the Signal
Gating Module successfully survived this vibration,

The present design satisfactarily meets the present
qualification vibration test requirements,

E-13
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. RELIABILITY TEST REPORT

NO. 7

Type ¢f Test  Shock

Objective This test was performed to determine whether the Signal
Gating Module would satisfactorily withstand the shocks
required by the specification for this sub-assembly.
These requirements are: three 30g shocks in each of
three mutually perpendicular axes (for a total of 18
shocks). The time to peak of each shock was 5.5 + 0.5
milliseconds (1/2 sinusoidal pulse shape or equivalent),

Test Item 510-200, Signal Gating Assembly, S/N 201-002
Procedure The Signal Cating Module was subjected to the shock levels
and operability tests, as described for vibration test,

were performed,

Results Results of the operability tests showed that the Signal
Gating Module successfully survived the required shock,

Conclusion The present design of the Signal Gating Medule satisfac-
. torily meets the qualification shock test requirements,

5 -
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Type of Test

Objective

Procadure

Results

Conclusion
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RELIABILITY TEST REPORT
NO. 8

Acceleration

This test was performed to determine whether the Signal
fating Module would satisfactorily withstand levels of
acceleration required for camponent qualification., This
acceleration level was simulated by rotating the assembly
on a centrifuge to produce a sustained radial acceleration
level of 12g for three minutes in each direction along
each of three mutually perpendicular axes, '

The Signal Gating Module was subjected to the above
acceleration test, and operability tests as described for
the vibration test,

Results of the operability tests showed that the Signal
Gating Module sustained no adverse effects from acceler-
ation,

The present design of the Signal Gating Module satisfac-
torily meets the qualification acceleration test require-
ments,

E-15
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Type of Test

Objectives

Test Iiem

Procedure

Hesults

Conclusion
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RELIABILITY TEST REPORT
NO. 9

Thermal Shock/High and Low Temperature Operability

This test was performed to determine whether the Signal

Gating Module will satisfactorily withstand conditions

of thermal shock possible during transportation, The
conditions for thermal shock were simulated by two chambers
at different temperatures; viz,, 0°F and 160°F, The ability
to operate satisfactorily under extreme temperature conditions
(45-140°F) was also determined,

510-200, Signal CGating Assembly
S/N 201-002

The Signal Gating Module was inserted in the 160°F ambient
for six hours, Within one minute after removal from the
160°F chamber, the Signal Gating Module was inserted and
allowed to remain for six hours in the 0°F enviromment,

The chamber temperature was then increased to 145°F and the
operability tests desoribed for vibration test were repeated,
The Signal CGating Module was allowed to operate at 140°F for
s8ix hours. The operability test was repeated and noise
measurements were taken on the output at this temperature.

The chamber was then reduced to 40° - 45°F and the operability
and noise tests were repsated at this temperature,

Results of the opsrability tests show that the Signal Gating
Module sustained no adverse effects from the thermal shock
test and operated satisfactorily at the high and low operating
temperature extremes,

The Signal Gating Module will survive transportation tempera-
ture extremes, and will operate satisfactorily in any anti-
cipated operating temperature extreme,

E-16
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RELIABILITY TEST REPORT
‘l. NO, 10

Type of Test Relative Humidity

Objective This test was performed to determine if the Signal Gating
Module would operate satisfactorily under maximum relative
humidity conditions anticipated in use, Conditions were
simulated hy a chamber within which the relative humidity
was maintained at 90 per cent at ambient temperature,

Test Item 510-200, Signal Gating Assembly
S/N 201-002
Procedure The Signal Gating Module was subjected to the relative

humidity environment described above, After six hours
operability tests were repeated while the Signal Gating
Module was in the specified environment,

Results Results of the operability tests showed that the Signal
Gating Module sustained no adverse effects from the humidity
environment.,
Conclusion The Signal Gating Module will operate satisfactorily under the
‘ maximum expected humidity environment,

E-17
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Type‘of Test
Objective

Test ltem

Procedure

Results

. Conclusion
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RELIABILITY TEST REPORT
NO. 11

Pressure/Life

This test was performed to determine whether the Signal
Gating Module would operate satisfactorily under 30 psia
pressure, and to determine if it has adequate life to ful-
£111 its mission,

510200, Signal Gating Module
S/N 201-002

The Signal Gating Module was placed in a chamber and the
pressure adjusted to 30 psia. The operability tests
described for the vibration test were repeated, The Signal
Gating Module was allowed to operate for 150 hours and the
operability tests were repeated while in the pressure chamber,

Results of the operability tests showed that the Signal
Gating Module sustained no adverse effects from the applied
pressure, and operated satisfactorily for the 150 hour life
test,

The Signal Gating Module will operate satisfactorily under
pressure and has completed one period of required operating
life. :

E-18
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Type of Test
Objective

Test Ttem
Resulis

Conclusion
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RELIABILITY TEST REPORT
NO., 12

Axial Thrust Load

To determine the ability of the Servos to withstand axial
loads on its shaft while inoperative,

Elevation Serve Assembly 614-100, S/N 202002

Azimuth Servo Assembly 61L.101, A/N 202002

Visual inspection and operability tests after the campletion
of qualification testing showed no dsmage or impairment of
operabdlity.

The Servo Assemblies structurally and operably withstood
the qualification level of axial load per drawing 653101,

E-19
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Type of Test

Objectives

Test Item

Procedurs

Results

Conclusion
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RELIABILITY TEST REPORT
NO. 13

End Play and Eccentrieity.

To determine the amount of end play and eccentricity
inherent in the Servos, for compatibility with cther
parts of the gystem, ;

Elevation Servo Assembly 614-100, S/N 202002
Azimuth Servo Assembly 614.101, S/N 202002

Measure the end play with an axial load of twenty -
pounds in each direction, Measure eccentricity
while commanding shaft rotation,

Maximum end play was ,0004" (specification limit .0005).
Eccentricity was .0019 max, (specification limit ,005),
Before completion of this test the azimuth servo had to be
taken apart and metal chips removed from gear teeth, The
elevation servo was assembled incorrectly and had to be
corrected,

The servos tested were within the specified limits of

‘end play and eccsntricity, after the corrections mentioned

above,

E-20
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Type of Test

Objective

Test Item

Procedure

Results

Conclusion
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RELIABILITY TEST REPORT
NO. 14

Shipping Temperaturs Extremes
To determine whether the Servos are capable of withstanding
specified extremes of temperature in the non-operating
state,
Elevation Servo Assembly 614.100, S/N 202002
Azimuth Servo Assembly 614101, S/N 202002
With each Servo in the test chamber, lower the temperature
to 0°F and maintain for 4 hours, Raise the temperature
to 165°F and maintain for & hours,
Vigual inspection and operability tests after the completion
of qualification testing showed no damage or impairment of
operability to either Servo, (See Test Report No. 19)

The Servo assemblies are capable of withstand the specified
limits of temperature in the non-operating state,
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RELIABILITY TEST REPORT
’ RO. 15
Humidity

To determine whether the Servos are capable of withstanding
the specified relative humidity in the non-operating state,

Elevation Servo Assembly 614-100, S/N 202002
Azimuth Servo Assembly 614101, S/N 202002

With the Servos in the humidity chamber increase the
humidity to 80% and maintain for 24 hours,

Visual inspection showed staining of the finish of both
Servos after humidity testing. Operability checks showed
no impairment of operability. (See Test Report No. 19)

The thermal radiation characteristics of the Servos could
be altered by exposure to high humidity.

A program for improved application of the silicon monoxide
over-coating has been instituted.
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RELIABILITY TEST REPORT
NO, 16

Vibration (random)

To determine whether the Servos are capable of withstanding
the specified levels of random vibration in the non-operating
state, ‘

Elevation Servo Assembly 614.100, S/N 202002
Azimuth Servo Assembly 614.101, S/N 202002

After mounting the Servos on the vibration equipment using

the proper fixtures, apply white nolse vibration for 5 minutes
along each of three mutually perpendicular axes, The excitation
will be within a frequency range of 15 to 2000 cps., and shall
have a continuous uniform power spectral density of 0.1 g2/cps.

The vibration test was conducted at the specified levels,
Visual inspection and operability tests after the oompletion
of qualification testing showed no damage or impairment of
operability of either Servo, (See test Report No, 19)

The servos are capable of withstanding the specified levels
of vibration without damage or impairment of operating capability.

E-23

Approved for Release: 2024/01/30 C05098945




C05098945

Type of Test

Objective

Test ltems

Procedure

Results

Conelusions
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RELIABILITY TEST REPORT
NO, 17

Shock

To determine whether the Servos are capable of withstanding
the specified levels of shock, both as, packaged for shipment
and as unprotected units,

Elevation Servo Assembly 614.100, S/N 202002
Azimuth Servo Assembly 614-101, S/N 202002

Apply to each Servo, mounted directly to an environmental
test fixture, three mutually perpendicular axes (total

of 18 shockss Each shock to be one-half sine wave, with
peak magnitude of 12,5 g. Time from start of pulse to peak
value to be 5.5 ¢ 0.5 ms, Repeat at 30g with the unit
packaged for shipment,

Visual inspection and operability tests after the completion
of qualification testing showed no damage or impairment of
operability, (See Test Report No, 19)

The servos are capable of withstanding the specified levels
of shock without damage or impairment of operating capability.
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. RELIABILITY TEST REPORT
NO. 18

Type of Test  Acceleration

Objective To determine the ability of the Servos to withstand the
specified levels of sustained acceleration.

Test Items Elevation Servo Assembly 614.100, S/N 202002

Azimuth Servo Assembly 614.101, S/N 202002

Procedure Apply a 10g acceleration to the Servo along each of three
mutually perpendicular axes for three minutes in each
direction,

Results Visual inspection and operability tests after the completion

of qualification testing showed no damage or impairment of
operability to either Servo, (See Test Report no, 19)

Conclusion The Servo Assemblies are capable of withstanding the specified

levels of acceleration without damage or impairment of operating
capability.
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Test Items
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Conelusion:
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RELTABILITY TEST REPORT
NO. 10

Inspection and Operability Test

To detect any damage and to verify the correct operation
of the servos after environmental testing.

Elevation Servo Assembly A14.100, S/N 202002
Azimuth Serve Assembly 614-101, S/N 202002

Visually inspect, Test insulation resistance, Test leak

rate during operation, Apply 34 volts and maximum load and
operate for one minute, Run operational check by commanding
servo to all positions with rated voltsge and light load,
Repeat with minimum voltage and maximum load, Test transition
time in two directions between the extreme positions., Clamp
the load shaft and check time of operation of overload circuit.

Both Servos operated normally, without overshoot or drawing
excessive current, The "surpe® light on the test stand
went on and remained on, This was traced to a fault in the
test set. The =taining of the finish of both servos

during humidity test was observed in this visual inspection.

The servos are capablé of normal operation after the
environmental tests., (See also Test Report No, 15)
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. RELIABILITY TEST REPORT
NO. 20

Type of Test Vacuum

Objective To determine the ability of the Servos to operate in a
vacuum environment without leakage,

Test Items Elevation Servo Assembly 614.100, S/N 202002
Azimuth Servo Assembly 614-101, S/N 202002

Procedure With each Servo in a pressure vessel, reduce the pressure
to 1 x 10"6mm. of mercury. Repeat the operaticnal check.
Record the leak rate, (The actual procedure used did not
include readings of leak rate, but pressure readings were
observed, )

Results Both Servos operated normally, The surrounding pressure
continued to reduce during the course of the operational
checks, indicating no leakage from the servos,

Conclusion The Servos are capable of normal operation in the specified
reduced pressure environment. "o significant leakage was
‘ evident,
E-27
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RELIABILITY TEST REPORT
NO. 21

Type of Test Electromagnetic Interference and Susceptibility

Objective To determine the conformance of the Servo assemblies
to E,M.I, specification MIL.I.26600,

Test Items Elevation Servo Assembly 614-100, S/N 202002
Azimuth Servo Assembly 614-101, S/N 202002

Procedure Test the Serve in accordance with MIL.I.26600 for Radio
Frequency conducted and radiated interference, and for
conducted and radiated susceptibility, Measure the mag-
nitude and frequency of any conducted interference between
15 and 15,000 cycles impressed on the power supply. Run
the overload test with a 3 volt, 50 cycle AC voltage
impressed on the input., Repeat at 700 cycles and 15,000
cycles,

Results The servos meet the specification requirements for audio
frequency interference, conducted susceptibility and
. radiated susceptibility,

The servos exceeded the specification requirements for
conducted interference from .15 me, to 25 me,

Conclusion Both servos fail to meet the specifications for conducted
and radiated radio-frequency interference, A corrective
action program was initiated to remedy the situation,
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RELTABILITY TEST REPORT
NO. 22

Inspection and Functional (Pre-environmental)

To determine whether the cables meet acceptance requirements
and operate properly prior to environmental testing.

Six Cables, as Follows:

Cable No, Drawing No, S/N
Wl 518.200 202002
W2 518201 "
W1 518.202 "
Wk 518203 "
W-5 518204 "
W6 518.205 "

Inspect each cable for cleanliness, workmanship, and
conformance to drawing, Check each cable for proper mating
of connectors, electrical continuity and insulation resistance,

No discrepancies were found in wiring or connector mating,
Insulation resistance was in excess of 100 megohms,

The cables were in proper operating condition prior to environ-
mental testing,
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Conclusions
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RELIABILITY TEST REPCRT
NO. 23

Shippinr Temperature Extremes (cycling)
To determine the capability of the cables to withstand
rapid temperature cycling to the extremes of possible
shipping conditions. )
Six Cables (See Report No, 22)
Subject each cable to five continuous cycles of temperature
exposure, Each cycle to consist of one hour at 0° ¥ 5°F
followed by one hour at 165® * 5°F, Return to room temperature,
inspect, and repeat the functional tests,

llo damage or malfunction resulted from temperature cycling.

The cable assemblies are capable of withstanding the specified
levels of shipping temperature extremes,
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RELIABILITY TEST REPORT
NO. 24

Vacuum

To determine the capability of the cables to withstand exposure
to reduced pressures, in the non-opeérating state,

W-5 Cable, drawing 518-204, S/N 2,

One cable, representative of all cables was placed in a
vacuum chamber and subjected to a pressure of 1,14 x 10-6
* 1.3 x 10-7mm of mercury for 50 hours, Inspsction and
functional tests were repsated,

The cable showed no damage or degradation from exposure to
vacuum,

The cable (which is assumed to be representative of all the
cables/ is capable of withstanding the specified level of vacuum
in the non-operating state,
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. RELIABILITY TEST REPORT
NO. 25

Type of Test Vibration

Objective To determine the capability of the cables to withstand
vibration while operating, -

Test Items Six Cables (see Test Report No, 22)

Procedure Random vibration was applied to each cable for 5 minutes

along each of three mutually perpendicular axes. Level was 0,1
g/cps t ,01 g2/eps throughout the frequency range 15 to

2000 cps, All circuits of each cable were connected in series,
with current of .254 passed through and each series circuit moni-
tored for discontinuities,

Regults The vibration of W-4 cable in one axis was repsated because of
a faulty eircuit monitor., At the conclusion of the first run
three cable c¢lamps were found broken, but there was no evidence
of damage to the cables, The clamps were replaced and there
was no further breakage or damage, The teflon was disarranged
on cables W.l and W-3, but no damage resulted,

. Conclusion The cables are capable of withstanding the specified levels
“of vibration,
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RELIABILITY TEST REPORT
NO. 26

Shock

To determine the capability of the cables to withstand the
specified levels of shock without damage or degradation of
performance,

Six Cables (See Test Report No, 22)

Each cable was subjected to three 30 g shocks in each direction
along each of three mutually perpendicular axes, (A total

of 18 shocks). The time to peak of each shock was 5.5 ms,

1/2 sine pulse shape, All eircuits of each cable were connected
in series and carried a current of .25 A during test, Cables
were monitored for discontinuities, Inspection and functional
tests were repeated,

No evidence of damage or degradation of performance was encountered,
One branch of cable W.6 was crushed during mounting. This damage
was not due to shock and the test was completed without repairing
the damage,

The cables are capable of withstanding the specifiad levels of

vshock without danaco or degradation,

E-33

Approved for Release: 2024/01/30 C05098945



05098945 Approved for Release: 2024/01/30 C05098945

. RELIABILITY TEST REPORT
NO. 27

Tooe of Test  Acceleration

Obiective To determine the capability of the cables to withstand the
specified levels of acceleration without damage or degradation
of performance,

Test Items Six cables (See Test Report Na, 22)

Procedure Fach cable subjected to sustained acceleration of 12 g for
3 minutes in each direction along three mutually perpendicular
axes, All circuits were connected in and carried a current
of .25 A during test., Circuite were monitored for discon-
tinuities, After acceleration, inspection and functional tests
were repeated,

Hesults No damage or degradation of performance were observed,

Conclusions The cables are capable of withstanding the specified levels of
acceleration without damage or degradation,
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RELIABILITY TEST REPORT
KO. 28

Humidity

To determine the capability of the cables to withstand the
specified maximum level of humidity in the non-operating
state,

Six Cables (See Test Report No, 22)

Subject each cable to a relative humidity of 90% ¢ 5% and
temperature of 110°F for ten days, Ends of connectors to
be mated with other oonnectors, and the ends of wires not
terminating in connectors to be brought out of the chamber,
At the end of the test period, inspect the cables and re-
peat the functional tests.

No damage or impairment of functional ability were observed,

The cables are capable of withstanding the specified maximum
level of humidity without damage or degradation.
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RELIABILITY TEST REPORT
"' NO. 30

Type of Test Thermal

Objectives To determine the effect of temperature changes upon the
focal plane location of the Lens Assembly, in order to verify
the calculated focus shift coefficient,

Test Items Lens Assembly, S/N 2 Reliability Model, Dwg. No. 807-198.

Procedure The Lens Assembly, was brought to equilibrium temperature
and a series of resolution photos were made at regular focus
steps to obtain "best focus® position, This was repeated
for various equilibrium temperatures, Results were plotted
for temperatures of 58°, 72° and 80°F, and compared with
calculations, '

Results The average position of best focus shifted approximately ,001
of an inch in the direction predicted over the 22°F, test range.

Conélusion Calculations were essentially verified. Test technique needs
improvement, Tests were terminated early, due to schedule
commitments; therefore data is incomplete., This will have to be
rerun to evaluate latest design changes which had not been added
to this Lens Assembly at the time of testing,
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RELIABILITY TEST REPORT NO. 31

Type of Test: Shock

Furpose: - To determine the level of shock transmitted to a camera
mounted in ite carrying case and packed for shipment
in a packing crate when shock tested per paragraph 5.2.5
of procedure number 853-104. (3-30 g shocks, each
direction, 1/2 sine wave 5,5 * 0.5 millisecond to peak
in each of 3 mutually perpendicular axes).

Date of Test: October 5, 1962

Test Items: Dummy camera 208.882 and DMI Shipping Container for
Camera 808750,

Procedure: Fasten an accelerometer in the center of the dummy camera
and place in the shipping container, Place container in
packing case surrounded by 6 insches of rubberized horse
hair. Mount the packing case on the 6-inch Hygee shock
machine and shock the assembly 3 times in each direction
along 3 mutually perpendicular axes, Record the shocks
on an oscilloscope camera,

Results: The transmitted shocks to the camera averaged about th
peak with an input of 30 g peak to the outside of the

. ' container,

Conclusion: Shock transmitted to the camera is attenuated by a factor
of approximately 7.5 when packaged in accordance with
the above progedurs,
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Test Item:

Type of Test:

Date of Test:

Test Purpose:

Conclusions:

Test Procedure:
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RELIABILITY TEST REPORT NO. 32

Elevation Plate Assembly, Drawing 805-102 less Socket
Mounting Ring and Primary Support Ring.

Sinusoidal Vibration consisting of low level resonance
searches and qualification level tests.

July 23, 1962

1.

2

de

be

To determine resonant frequencies of the Llevation
Plate Assembly by means of a low level sinusoidal
vibration input.

To determine the effects of qualification level
sinusoidal vibration upon the Elevation Plate
Agsembly.

The Elevation Plate Assembly design tested will not
meet the Qualification Vibration levels of 3.75 g
in X axis and 3.13 g in lateral axes over the range
82000 cps.

Redesign is recommended for the Azimuth Pivot Stud

& the servo drive shaft pins for reasons of failures
below. The Flat Mirror trunnions should be relocated
to drastically reduce the eccentricity that produces
high amplifications at resonant frequency.

Comparisons will be made between resonance data
obtained in this test with those to be obtained in
payload tests to determine the validity of component
data.,

Resonance search

a. Sixteen accelerameters were attached to the
Elevation Plate Assembly at various points of
interest.

b. The Elevation Plate Assembly was subjected to
a resonance gearch in each of the three
orthogonal axes in a frequency range of
5-2000 cps. The input was 0.2 inches double
amplitude from 5-8 cps. and 1.0 g from 8-2000
CPSe
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Test Results:
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RELIABILITY TEST REPORT NO. 32 (Cont'd)

2'.

be

Ce

d.

Qualification Level Test

a., The Elevation Plate Assembly was subjected to
sinusoidal vibration in the X and Z axes in
the 5-2000 cps frequency range. The input
was 0.5 inches double amplitude from 5-8 cps
and 3.75 g from 8-2000 cps for X axis and
3.13 g from 8-2000 cps in the Z axis.

b. After vibration in each axis, the assembly was
inspected for damage.

Resonance Search discloeed resonances of components
at low frequencies in axes of vibration as follows:
18 & 33 cps = Air Supply & Mirror in Z: 20 & 35
cps - servos and mirror in X: 23.5 & 31 cps -
Truss and Bridge in Y. The Bridge and Truss acted
together to produce the highest transmissabilities
of 26.7 & 33.3 respectively at their lowest resonant
frequency of 23,5 cps in Y, In addition, as ex-
peocted, the servos received their highest ampli-
fication in Y (21.6) because of the interaction
between Truss, Bridge, and Mirror in this axis,

At 31 cps, also in Y, the Air Supply added to
this motion to keep the overall responses of the
system at relatively high levels. The Aperture
Mask resonates at this frequency.

Qualification level vibration in X caused the Agimuth
Pivot Stud and several other small screws to unscrew
and come off. (Failure Report AO-92) After vibration
the Agimuth Servo would not drive the mirror properly.
(Failure Report A0-98.) After realigmment of the
servo lead nut, the assembly was returned to test.

During Z axis (qualification level) vibration, the
Azimuth Servo drive pin failed, was replaced, and test
concluded. Respeat failure was observed when operating
servo after tests (Failure Report A0-105).

Post vibration operation of the Elevation Servo
revsaled low insulation resistance, pins to case
(Failure Report AO-111).

Two other reported failures (AO-11L & 115) were
found to lie in the test equipment.
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RELIABILITY TEST REPORT NO. 32 (Cont'd)

f. Dirt was generated between Delrin bearing surfaces
and the Elevation Pivot Assemblies, Drawings 813-2L49
& 813-250,

g. Dirty grease particles were found near the bearings
of the Thrust Bearing Assembly, Drawing 813-253.

hs The Elevation Pivot Assemblies were heavily
brinnelled by the bearings, and clearances were
reduced to zero,
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Type of Test:

Test Item:

Purpose:

Date of Test:

Procedure:

Results:
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RELIABILITY TEST REPORT NO. 33

Vibration (X-axis)

- ALR Record Storage Assembly (712-452), S/N 3412,

To determine possible weaknesses in the ALR design so
that design changes can be applied to the ALRR design
before it is released for assembly.

28 December 1962

al

d.

Wrap approximately 3% ft. of exposed film on the
take~up spool and thread the remainder through
the cassettes,

Place the Cassette on the vibration fixture
(208-545) and torque all four mounting bolts to
35 ft. lbs.

Attach a spring scale (0-5 1b,) to the film leader
and support it by an over<head crane hook with a
cord,

During vibration maintain 3% * £ 1bs. tension on
the film,

Perform sine-random vibration according to Appendix D.

The following results of this test are due to vibration
in X axis only:

During the random equalization phase over 25 inches
of film unwound from the take-up spoocl at an
approximate rate of 8 inches per minute under 3% 1bs,
tension. This result could not be duplicated after
vibration even with excessive film tension. It is
felt that the Clutch Roller Assembly (400-674-102)
does not perform its desired function under sine-
random vibration, During the same random equaliza=-
tion vibration the polysulfide rubber compound failed
to hold the Alignment Mirror (712-497) in the Mirror
Bracket. The Mirror jumped cut of place and chipped
as it hit the vibration fixture,

While the random vibration spectrum shape was being

ad justed, three of the mounting tabs on the Compensator
Guard (712-457) broke off, The guard was then removed
completely for the purpose of continuing the test.

The Clutch Roller Assembly also failed to maintain
record tension as previously mentioned in the second
paragraph.

E-41

Approved for Release: 2024/01/30 C05098945



c05098945

Conclusions:
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RELIABILITY TEST REPORT NO. 32 (Cont'd)

8,

Ce

d.

e,

f.

Approved for Release: 2024/01/30 C05098945

After the equalization and spectrumeshaping phases
the sine-random (qualification level) vibration was
begun., During the first 3 minutes of vibration

over 25 inches of film unwound from the take-up
spool due to failure of the Clutch Roller Assembly
to hold the Take-up Reel against 3% pounds film
tension. The film tension was then reduced to one-
half pound and vibration was contimued. The Take-up
Reel did not subsequently rotate. After approximately
L minmutes of sine-random vibration, the Base C
(712-46L) bracket which supports the Displacement
Compensator broke. The vibration test was then
discontimied and the Record Storage Assembly was
examined for more possible failures. The only other
visible failure was a broken lead wire at the basse
of R603 resistor,

The hccelerometers used during the teat were
recalibrated and showed no change.

A stronger or more positive mounting of the Alignment
Mirror is required.

The failure of the Compensator Guard is not of direct
importance to this component as it is not used in the
ALRR design.

Failure of the Base C, Displacement Compensator
bracket, is of prime importance to the ALRR design,
and implies need for a design change. See paragraph
L part e) of page L.

A more positive method for preventing reverse rotation
of the Take-up Reel appears necessary. See paragraph
i part e) of page L.

Equalization and spectrum shaping took approximately
3.5 minutes each, This is a significant amount of
additional vibration, especlally for acceptance
testing of deliverable items.

The general impression obtained from observation of
this test ie that the sine-random vibration required
for qualifying components is far more severe than what
the camponents would be subjected to during launch.
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Tast ITtem:

Typs of Test:

Date of Tests:

Test Purpose:
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RELIABILITY TEST REPORT NO. 3L

The test items consisted of the following units:

Tesat No. Unit Dwg. No. Serial No.

I Bracket 617-102 7
Test Box 617-151 207002
Junction Bax 617=106 202002
Cable W-1 518-200 203004

II Bracket 617«102 8
Test Box 617-151 207002
Junction Box 617=106 205003
Cable W=l 518-200 203004

IIT Bracket 617=102 1077
Test Box 617=151 207002
Junction Box 617-106 205003
Cable W=l . 518-200 203004

The Bracket used for test III was the redesigned model, but
did not have the aluminized finish, and the construction
differed alightly from production units, Production

units will have the sides and back formed from one piece
and then welded in place. The sides and the back piece

on the bracket used for this test were separate pleces
welded to the bottom piece to form the assembly.

Vibration
Test No, Date
I L=16=62
I S=5=52
IIT T=l3=62

To determine if the test item would satisfactorily withstand

random vibration (white noise) sexcitation-having a continuous
uniform spectral density distribution of 0.1 g 2/cps. in the

range of 20-2000 cps. applied to three mutually perpendicular
axes for 10 minutes per axis,
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Reliability Test Heport No, 3L

. Conclusiocns:

Toet T

The results of this test were not generally accepted
as representative of the capabilities of & new Bracket and
Juriction Bom, therefore, Test II was performed.

Test IT

The Bracket falled in this test. It was subsequently
redesigned to strengthem the weak sections. The Junctiom
Box sustained no damage a8 a result of this second vibration
test and its design was not modified.

Test III

Although cracks developed near the weld in the Bracket
and 1 wires were broken in the Test Bex, further investigation
of the fallures revealed circumstances end conditions which
vindicate the design,

The cracks that developed were estimated to be
peculiar to the Bracket tested; under the same tesi enviromnmsnt
the same cracks should not appear in & production bracketi.
Also, the cracks did not becoms worse in ths subsequent
vibration tests in the other axes. The eracks were not large
encugh to cause a catastrophie fallure sc that even if the
condition occurred in a production bracket, the mission would
not be in jeopardy. '

Fatigue was found to be the cause of the failure of the
wires in the Test Box as determined by an analysis. The
Test Box had been vibrated in two previous teste as sham
below, Inspection of this data indicates that the Test Box
had withstood 30 minutes of vibration in the required
direction before il passed the In-Process tests prior to the
3rd vibration test,

Test Axes Duration
Minutes)
1 Z 10
1l Y 9
2 X 10
2 Y 10
2 Z 3

The evaluation of the test results which provide
documentation to show that the test item will satisfactorily
withstand the qualification vibration test described in
"Tgst Purpose® above can be summarized as follows: The
Test Box falled because it was subjected Lo vibration tests
that far exzceeded the required length of time for qualification.
The Test Box did not fail when subjected only to required
vibration tests. The Pracke! failure was not critical and
should not occur in a production wnit, The Junction Box and
W-l Cable satisfactorily withstood vibration testing.
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Test Procedure:
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Test I

Ta, The Test Box, Junction Box and Wel Cable were mounted
on the Brackst, the Bracket was mounted on an environmental
test fixture and the test fixture was mounted on the
vibration machine, '

No previbration performance tesie were performed on
the Test Beox, Junction Box or W=l Cable, This first test

was performed to test the Bracket; the other componsnts

wers used primarily to present the proper load to the
Bracket .

Ib. A resonant search was conducted to detect any fixture
resonances, The vibration input for this search was as
follows:

Frequency (eps) Amplitude
5«17 0.2 inches peak to peak '
17=2000 t 3g.

The resonant search was conducted in three mutually
perpendicular axes, For the tests in this report, the
X-axis wes assumed to be parallel to the longesi edge of
the Bracket, the Z-axis was established as perpendicular
to the bottom « largest section - of ths bracket and the
Y-axie was mutually perpendicular to the other two axes,

Ic, The test unit was subjected to the vibration input
described in "Test Purpose® shove as follows:

Axis Duration litude
(minutes) ;gg7cpl5
Z 10 0.1
Y L 0.1
Y 5 0,08

The variation in the amplitudes obtained in the Y-axis
resulted from limitations on the output of the vibration
equipment, The 0,08 was the maximum safe output that the
machine was capable of delivering. An explanation for the
variation in ocutput between the first L minutea and the last
S minutes would require an investigation of the vibration
squipment., Only two axes of vibration were performed due to
failures described in "Results® below.

Test II

ITa, The Test Box, Junction Box and W«l Cable were mounted
on the Bracket, the Bracket was mounted on an environmental
test fixture, and the test fixture was mounted on the

vibration machine.
Like Test I, this test was conducted to investigate the
capebilities of the Bracket and, therefore, no In-Process
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tests were performed. This test was a repeat of Test I.
This vibration was a retest of the bracket design used

in Test I, performed at the request of Design Engineering
who questioned the validity of the original test. The
extent of vibration necessary for equalization was thought
to have fatigued the original bracket. The Bracket used
for Test II (serial 8) and the Junction Bax (serial 205003)
had not been exposed to any previous vibration tests.

IIB. The test item was vibrated as described in "Test Purpose®
above as follows:

Axis Duration litwde
(minutes) igg7cp85
X 10 0.1
Y 10 0.1
Z 3 0.1

The axes for this test were the same as described above,

Test III

I1Ta, The Test Box, Junction Box and W=l Cable were tested
for continuity and leakage resistance as required by the
applicable portions of the In-Process and Acceptance Tests.
These In-Process and Acceptance Tests were performed to
assure that the components met all requirements of applicable
specifications.

ITIIb, The Junction Box, Test Box and W-l Cable were mounted
on the Bracket. The Bracket was mounted on an environmental
test fixture and the test fixture mounted on the vibration
machine,

I1Ice The test item was subjected to the vibration described
in the paragraph "Test Purposs" above as follows:

Axis Duration litude
Tminutes) ;gg7cps$
Y 10 0,075
X 10 0,016
yA 10 0.1
X 10 Cel

The 0,075 g2/bps applied to the test unit in the Y-axis
represented the maximum output of the vibration machine. As
described above, the required 0,1 g2/cps could not be
obtained without overloading the equipment.
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Test Results:
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The test unit was vibrated twice in the X-axis direction
because of the low reading obtained in the first test,
After the first test, it was observed that the indicating
accelerometer was in contact with a weld and therefore, gave
false readings.

ITId. The In-Process tests described in paragraph IIla above
were repeated, )

Test I (Search)

No reasonances with amplification factors greater than 2 were
detected. Also, no readings normal to the direction of
excitation greater than 50 per cent of the maximum level in
the direction of excitation were detected.

Test I (Test)

Four fractures developed in the Bracket in the area around
the screws which secure the Bracket to the environmental
test fixture., The Junction Box also developed fracture in
the area around the screws that hold the Box to the Bracket.

Test II

Fractures and cracks developed in the Bracket in the area
around the screws that secure the Bracket to the Environmental
Test Fixture,

Test III

After being vibrated in the Y-axis, cracks were observed near
the weld in the Bracket in two places. As described above,
this bracket was made by welding the two side pieces and a
back plece to the bottom. The cracks wers detected near the
weld between the sides and the bottom.

Results of the operability tests revealed that 1L wires
were broken in the Test Box,.
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T:pe of Test:

Date of Test:

Purpose:

Test Item:

Procedure:
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RELIABILITY TEST REPORT NO. 3%

Shock

October 19, 1962

To determine the capability of the test items to with-
stand the qualification shock test of Appendix D with-
out degradation of performance.

The test item consisted of the following units:

Unit Drawing No, Serial No,
Bracket _ ‘ 617-102 1077
Test Box 617-151 207002
Junction Box 617-106 2050013
Cable W.l 518.200 202002

The Test Box, Junction Box and W.l Cable were mounted
on the Bracket which was mounted on an environmental
test fixture.

a. The assemblies were subjected to the following
pre-shock operability tests:

The Junction Box was tested for continuity and
leakage resistance after being subjected to
qualification level vibration., The shock test
followed the vibration test; therefore, no separate
pre-shock operability tests were necessary. Four-
teen wires broke in the Test Box during vibration.
These wires were repaired and the Test Box tested
for continuity. The W.l Cable had not been subjected
to any previous environmental tests; therefore, the
results of the acceptance tests were regarded as
pre-shock operability test data.

b. The Junction Box, Test Box and W.l Cable were
mounted on the bracket which was then mounted on
the environmental test fixture.

¢, The entire assembly was then subjected to the shock
test specified in Appendix E.

d. The Junction Box and Test Box were then re-tested as
described in Section a, The W.l Cable was tested for

continuity and leakage resistance. The entire assembly

was inspected,
E-48
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. RELIABILITY T:EST REFPORT NO. 35 (Cont'd)

Results: The test results on the Junction Box, Test Box and
W~1l Cable, and the inspection indicated that the
assembly was not affected by the shock test,

Conclusions: The assembly consisting of the Junction Box,
Test Box, W.l Cable mounted on the applicable
bracket successfully passed the qualification
shock test.
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Type of Test:

sate of Test:

Purpose:

Test Items:

Procedure:

Results:

Conclusion:
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RELIABILITY TEST REPORT NO. 3¢

Shipping and Storage Temperature Extremes
October 30, 1962

To determine the capability of the test items to
satisfactorily withstand the.temperatures anticipated
during shipping and storage.

The items tested were as follows:

Unit Drawing No, Serial No,
Test Box 617-151 207002
Junction Box 617-106 ' 205003

a. The Test Box and Junction Box were inspected after
the previous environmental test (which was a shock
test),

b. The Junction Box was then tested for continuity and
leakage resistance and the Test Box was tested for -
continuity.

¢. The test items were then subjected to the Shipping
Temperature Extremes Test specified in Appendix D.

d. The inspection and electrical tests described in
sections a and b were repeated,

The inspection and tests revealed that the test units
were not affected by exposure to the temperature
extremes,

The Junction Box and Test Box will operate satisfactorily
after being exposed to the shipping and storage tempera-
ture extremes specified above.
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& RELIABILITY TEST REPCRT NO. 77
Type of Test: Vibration (X-axis)
Test Item: ~ ALR Record Storage Assembly (712-452), 3/N 3412
Purpose: f To determine possible weaknesses in the ALR design

so that design changes can be applied to the ALRR
design before it is released to assembly,

Date of Test: January 8, 1963

Procedure: . a, Wrap approximately 44 ft. of exposed film on the
take-up spoocl and thread the remainder through
the cassette.

b. Place the Cassette on the vibration fixture
(208-545) and torque the four mounting bolts to
35 ft. lbs,

c. Attach a spring balance (0.5 1bs.) to the film
leader and support it by an over-head crane hook

with a cord,
. d. During the vibration test, maintain 3% ¢ ¢ pounds
tension on the film,
e, Perform sine-random vibration according to
Results: The following results of this test are due to vibration

in Z.axis only. The casasette used for this test was
not a complete assembly. The Alignment Mirror and
Compensator Guard were left off because it was felt
that fallures similar to those experienced during
X-axis vibration would recccur. Since vibration in the
Z axis is not as severe as in the X axis for the
Displacement Compensator Base C Bracket, another
bracket (same design) was used. No change was made in
the Clutch Roller Assembly.

Throughout the complete equalization phase no visible
failures occurred on the Cassette, This equalization
Fhaae consisted of 4 runs of random vibration

2g to bg rms) with about 3+ minutes for eaoh run.

After completion of the sine-random vibration (17 minutes),
two failures wsre noted., About 50 inches of film
unwound from the Take-up Spool because the Clutch Roller
Aagembly did not perform its required function. The

. second fallure was a broken Idler Roller Mounting Bracket
(712-451).
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RELIABILITY TEST REPORT NO, 37 (Cont'd)

Jpon further analysis of the Record Storage Assembly,

it was noticed that the Eccentric Roller of the
Displacement Compensator Assembly had some rotational
drag and the Positioning Roller Shaft (712-213) of

the Eccentric Roller Assembly rotated about 10 degrees.
The Displacement Compensator Assenbly was then completely
disassembled for further investigation., It was found
that one end of Shaft A, Pivot (712-206) had rubbed
against the internal surface of the Eccentric Roller
(712-285)., Secondly, the Set screw (L400-166-11€) did
not prevent the Positioning Roller Shaft of the Eccentric
Roller Assembly from rotating. Third, the Displacement
Compensator Frame (712-215) had two noticeable cracks

at the weldments,

As a gross check on the take-up motor, the take-up
spool was operated for about 30 seconds with zero film
tension., Rotational speed and motor and gear noises
seemed satisfactory.

Conclusions: a. A more positive method for preventing reverse
rotation of the Take-up Reel appears necessary,
because film tension may be lost during the

. powered flight phase.

b. The fallure of the Idler Roller Assembly is not of
direct importance to this component as it is not
used in the ALRR design,

¢. Rotation of the Positioning Roller Shaft can result

in mistracking of film, Therefore, a more positive
desien other than a setscrew should be applied.

d. Cracks in the Displacement Compensator Frame may
weaken the frame to the point of failure or cause
mistracking of the film.

E-52

Approved for Release: 2024/01/30 C05098945



05098945 Approved for Release: 2024/01/30 C05098945

@ RELIABILITY TiST REPORT NO. 7¢
Type nf Test: Shock
Purpose: - To determine the capability of the test item to withe
stand handling shock without damage or degradation of
performance.
Date of Test: January 30, 1963
Test Item: Gain Control Electronics Assermbly (GCEA) . RC.3545.

212004, EK Drawing 510-105.

Procedure: Attach the GCEA to the environmental test fixture and
mount the assembly to the shock tester. Perform the
shock tests as outlined in Appendix D. Record shocks
on an oscilloscope camera, Following shock tests,
perform a leakrate and operability check.,

Results: leak Rate check was satisfactory showing that the shock
test did not affect the cover seal. The econtinuity
and operability tests were performed and the results
were satisfactory.

. Conclusion: . Shock testing had no detrimental effects upon the
Gain Control Assembly, ‘
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RELIABILITY TEST REPORT NO. 39

Type of Test: Camera Film Speed Test

Objective: To determine the effect of locked compliance rollers upon
smoothness of operation of the camera,

Test Item: Camera 808-750 (S/N 205003) and Camera Test Set

Procedure: Replace Camera parts 808603, 808-767 and 808-608 with a locking
device for the Bellows Assembly. This device negates any effects
of compliance rolls during Camera operation.

Install modified camera on the camera test set and perform film
speed tests at ambient temperature and pressure per the Acceptance
Test Procedure QC-A-250, Expose several frames at speeds 291,
400, and S44.5 cps (steps 1, 33 and 64), all at 28 volts,

Process film and compare per cent & v results with those obtained
in acceptance testing of the same camera,

Results: a) Representative test data obtained in this test are shown for
comparison purposes with Acceptance Test data for S/N 2050073
Camera using the old design bellows system,

Per cent v (peak-to-peak) 291 cps, 400 cps, 544.5 cps.
. Acceptance Test per QC-A-250
dated 6/26/62
Pre vibration 1.09 1.42 2,02
Post vibration 1.45 1.58 1.99
Locked Roller Test on 1/16/63 1.13 1.32 1.13

b) Some difficulty was experienced with the test set tension
system which required extra runs to be exposed in order to
obtain what was considered representative data,

Conclusions: The data above indicate that the bellows system in this camera
does not assist in reducing velocity fluctuations, However, there
was a considerable period of time between acceptance tests and
this test, Also, the film dynamics of the actual film supply
assembly were not duplicated. Therefore, the results of this
test are only qualitative. It is recommended that more extensive
and refined repeat testing be accomplished as soon as possible.

BE-5h
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Type of Test:

Date of Test:

Purpose:

Test Item:

Procedure:

Results:

Conclusion:
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RELIABILITY TEST REFORT NO. 40

Vibration
February 26, 1963

To determine the capability of the test item to withw
stand the qualification level vibration test (Appendix D)
without degradation of performance. :

Distribution Box Assembly 617-114 Serial Number 2944,

a. The Distribution Box was subjected to a leak rate
test, an inspeotion, and an In-Process performance
test to verify that the Distribution Box had
sustained no damage from the previous qualification
test (shook).

b, The Distribution Box was mounted on the vibrator and
excited in the X axis (as defined by its orientation
on the intended application) as described in
Appendix D,

¢. The Distribution Box was removed from the vibrator
and the inspection and In-Proceas performance tests
were repeated

The results of the In.Process performance tests revealed
that the Record Transport Control module in the
Distribution Box was not operating properly. A wire

was broken on pin 4 of K.l relay and number 6 terminal
was broken on K2 relay.

It appears that the lead on relay K-1 and the terminal

on relay K-2 fatigued due to the movement of this

element during the vibration test. There appeared to

be no evidence of any workmanship problems, It is
recommended that the design be modified as described

in Failure Analysis AO 427 in order to meet qualification
level vibration requirements,
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RELIABILITY TEST REPORT NO. 4l

Type of Test: Vibration
Test Item: ALRR Forward Record Storage Assembly (712-479),
S/N 5LL5
Purpose: To determine the capability of the test item to withe

stand the qualification level vibration test without
degradation of performance.

Date of Test: February 13, 1963
Procedure: a. Perform pre-vibration performance tests.

b. Set-up for vibration and perform an electrical
continuity check before and after each axis of
vibration.

ce Perform sine-random vibration per Appendix D,

d. Perform post-vibration performance tests after a
complete inspection.

Results: The Forward Record Storage Assembly was first vibrated
. in the Z axis, A total of eight equalization runs were
made and it was noticed that on the 7th and 8th run all
three rollers (Idler Roller, Eccentric Roller, and
Idler Roller C) rotated. White streaks of Teflon coating
were observed on the rollers and the film. ’

After completion of the Z axis vibration test, it was
noticed that the Mirror Mount (712-501) was loose. The
cause of this was loosening of two screws, and two
alignment pins backing out (over half their length).
The Mirror Mount was then re-assembled with two longer
screws (1/8 inch increase) because the original screws
did not extend throughout the length of the locking
helicoil. No further loosening of the Mirror occurred
throughout the Y and X vibration axes.

Rotation of the Idler Roller C (712-467) caused the
continuous rotating pot (Film Quantity Sensor) to rotate
259 during the 7 axis vibration.

Vibration in the Y axis also caused the three rollers to
rotate but at speeds somewhat slower than in the Z axls,
The contimious rotating pot rotated 9° in the same
direction as mentioned in the previous paragraph. A
total of seven equalization runs were made on this axis,
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RELIABILITY TEST REPORT NO. 41 (Cont'd)

. Three equalization runs were made in the X axis of vibration.
During the sine-randam run, the method of maintaining film
tension was inadequate for the low frequency (0-25 cps)
sinusoidal portion., The film tension dropped to zero at
several instances and it was noticed that the spool began
taking up the film. Another method of maintaining film
tension was then used for the remaining portion of the test.
A1l three rollers rotated in a similar manner to that
previously mentioned. The continuous rotating pot rotated 16°,

After completion of the vibration test, the ALRR unit was
turned over to Inspection. Below is a list of problems
which resulted from the sine-random vibration test:

Two screws and two alignment pina backed out causing the
large mirror bracket assembly (712-501) to loosen up.
A DCO has been issued to call out longer screws.

Teflon coating on the Eccentric Roller (712-294) was
scuffed lightly with several indentations (1/8" to
1/4* long)., This was probably due to roller rotation
during vibration, A chromeplate 1s being investigated
to be sure it does not alter tracking ability.

Teflon coating on the Idler Roller (712-.21L) was

. scuffed lightly in several areas. This was probsbly
dus to roller rotation during vibration, A DCO has
been issued to change the teflon coating to bright
chroms.

Teflon coating on the Idler Roller (712-L467) was scuffed
lightly. This was probably due to roller rotation
during vibration., A DCO has been issued to change the
teflon coating to bright chrome.

Tension arm roller (712-312) had some binding and
rotationagl drag. A DCC has been lssued to eliminate the
ball bearings by using a delrin roller.

Helical Coil Insert (L00-199-1L9) "backed in" about
1 inch on Space Frame Assembly, Lower (712-486).
There 1s no information that this condition existed
before vibratiom,

Two of the Nylon Cable Clamps loosened up because of the
Hex., Hd. Screws '"backing off#, A DCO has been issued to
call out longer screws,

Idler Roller of the Displacement Compensator Assembly,

and the Metering Roller, were out of parallel by 0,010.

Considerable redesign has been put into the compensator
‘ assembly and covered by DCO's,
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RELIABILITY TEST REPORT NO. LI (Cont'd)

. One of three pins retaining Pawls (712-522)
backed out slightly beyond staked area. Belleved
to be a poor stake,

Two lock nuts retaining Connector of Drive Assembly
loosened, Reliability reported the lock nuts had
been used several times and specifications require
that they be used only once.

Two screws (712-188) retaining Connector Cap (712-4L8)
became loose., Reported as inspection problem.

Four screws which support gear box to motor (L4L00-1253)
"backed out" completely. Engineering feels that this is
a specification control problem because it is a purchased
part.

All loose screws and nuts wers tightened and the Cassette
was subjected to a post-vibration test which consisted of a
£ilm tracking test, film speed test, and weight and balance
test. The Cassette successfully passed all three portions
of the test,

Conclusions: a. Loosening of the two screws and alignment pins of the
Bracket Assembly could possibly cause separation of
. this agsembly from the Cassette and thus cause jamming
of the Bracket between the film and drive spool assembly.

b, The sweeper arm of the continuous rotating potentiometer
(Film Quantity Sensor) rotated a total of 50° which
repressnts a record quantity error of L2 feet,

¢. Binding of the Tension Arm Roller could possibly cause
scratching of the film,

d. The scuffing of the rollers against the film could lead
to marking of the film as it passed through the system
and possible changes in the co~efficient of friction
between the record and the eccentric roller which could
alter the tracking characteristics,

e. Improved design of screw fasteners and/or appropriate
procedures for assembling these screw fasteners will be
required,

f. Loosening of the four screws on the gear box of the
take-up motor will result in failure of the take-up
system. The motor lead wires are the only means of
resisting rotation of the motor frame when the gear
box 1s unattached.
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. RELIABILITY TEST REPORT NO, 42
Type of Test: Shock
Date of Test:  February 22, 1963
Purpose: - To determine the capability of .the test item to with-

stand the qualification level shock test without
degradation of performance,

Test Item: Distribution Box Assembly 617-114 Serial No. 294k,

Procedure: a. The Distribution Box was subjected to a leak rate
test, inspection, and an in-process performance test,

b. The Distribution Box was mounted on the environmental
test fixture and subjected to the shock test
specified in Appendix D.

¢. The leak rate, inspection and in-process performance
tests of paragraph a, were repeated,

Results: The post shock tests indicated that the Distribution Box
. was not affected by the shock test, .
Conclusion: The Distribution Box was not affected by the specified

shock test,
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. RELIABILITY TEST REPORT NO. 43
Type of Test: Humidi ty
D-te of Test: Decerter 28, 1962 to January 7, 1963
furpose: To determine the capability of the test items to

withstand the specified humidity enviranment with-
out damage or degradation of performance,

Test Items: The items tested were as follows:
Itenm Drawing No, Sérigl No,
Bracket Assembly: : 617-102 1077
Test Box Assembly 617-151 207-002
Junction Box Assembly 6£17.106 205.003
W.]l Cable Assembly 518200 207-002
Procedure: a. The Test Box, Junction Box and W.l Cable were
. tested for continuity and leakage re:'sistance to
verify that the test items had sustained no

adverse effects from previous environmental tests,

b, The Test Box, Junction Box and W.l Cable Assembly
were mounted on the Bracket Assembly.

¢, The test items were then subjected to relative
humidity of 90 to 95 percent at a temperature of
115° * 5°F for 10 days.

d. The continuity and insulation resistance tests of
paragraph a were repeated,

e, The test items were then inspected for damage.

lesults: The post humidity tests and inspection indicated that
the test item was not affected by the humidity test.

Coneclusion: The trst item will satisfactorily withstand the
specified humidity environment.

N
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Type of Test:

Test Item:

Purpose:

Date of Test:

Procedure:

Results:

Approved for Release: 2024/01/30 C05098945

RELIABILITY TEST REPCRT NO. L4

Shock
ALRR Forward Record Storage Assembly (712.479), S/N sils

To determine the capability of the test item to with-
stand the qualification level shock test without
degradation of performance. \

20 February 1963
a. Perform opsrability test.

b. Set up for the assembly shock test and perform an
electrical continuity check before and after each
direction of shock.

¢. Perform the shock test,
d. Perform the post shock tests,

Three 17g, half sinusoidal pulse shocks (4 milliseconds
rise time) were first applied to the Cassette in the

+Z axis. An electrical continuity check before and
after the tests in the tZ and *Y axes revealed no change
in resistance readings. A visual check was also
performed and there were no apparent failures,

Three 15g shocks (3 milliseconds rise time) were applied
in the +X axis with no apparent failures or changes in
the electrical portion of the Take.up Cassette. The
Cassette was then subjected to three 15g shocks (4 milli-
seconds rise time) in the -X axis, No electrical or
visual changes were observed.

The cassette was subjected to a post-shock test which
consisted of a film tracking test, film speed test, and
instrumentation test. The cassette successfully passed
the tracking and instrumentation test, but was slightly
below the minimum speed requirement of the film speed
test, It was then discovered that the Take-up Motor was
one of those which had been inadvertently accepted due to
misinterpretation of specification even though it did not
meet specifications., The motor was disassembled from the
Cassette and subjected to a speed-torque test. The
characteristics of the speed-torque test were compared with
those made upon receipt of the motor from the vendor and
there was no apparent change, :
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RELIABILITY TEST REPORT NO. 44 (Cont'd)

Conclusions: The Forward Record Storage Assembly (ALRR) successfully
~ passed the shoock (Powered Flight) Test without any
failures, " Although the results of the speed test were

slightly below specificationu, this cannot be attritmted
to the shook test,
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Type of Test:

Test Item:

Purpose:

Date of Test:

Procedure:

Results:

Conclusion:
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RELIABILITY TEST REPORT NO. 4¢

Shipping Temperature Extremes Test (Empty reel)

" ALRR Forward Record Storage Assembly (712-470),

S/N sl4s

To determine the capability of the test item to with-
stand the shipping temperature extremes test without
degradation of performance,

March 8 and 11, 1963

a. Place Cassette into the temperature chamber and
perform the high temperature portion of Appendix D.

b, Remove Cassette from the chamber and allow éo cool
to room temperature, ‘

c. Place Cassette into the temperature chamber and
perform the low temperature test of Appendix D.

d., Remove Cassette from the chamber and allow to
warm to room temperature,

e. Perform an operability test.

A visual inspection was made of the Cassette after
completion of the temperature test and no defects
could be found. The Instrumentation Check and Film
Tracking Test were successfully completed without
any variation from pre-test data.

a. The Forward Record Storage Assembly (ALRR)
successfully passed the Shipping Temperature
Extreme test,
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. RELIABILITY TEST REPORT NO., &€
Type of Test: Vibration
Test Item: Air Supply Assembly(711-185), Re S/N 1172
Purpose: To determine the capability of the test item to

withstand the qualification level vibration test
without damage or degradation in performance.

Date of Test: February 26 and March 6, 1963

Procedure: a. Thread the Air Supply with film and position the
: loopsr carriage on the empty take~up side of the
looper assembly.

b, Place the cover on the Air Supply and mount the
assembly on the vibration fixture (208-590).

¢, Perform sine-random vibration according to
Appendix D for major assemblies. Apply power
to the torque motor during vibration. Perform
an electrical continuity check before and after
. each direction of vibration,

d. Perform post-vibration operability tests after a
complete inspection.

Results: After the Air Supply had been mounted on the fixture
and both ends pressure sealed, a leak rate was
established by using a water manometer and an air
pump, Over a period of 15 hours, the pressure dropped
from 40,.5" of Hy0 to 30.1" of Hz0. Not including
atmospheric changes, the average leak rate was 0,.69"
of H,0 (0.025 PSI) per hour,

The Air Supply was first vibrated in the X-axis with
the housing pressurized to 34.6" of H_0 (1,25 PSI),

The torque motor current and film ten€ion switch
(51005) were monitored throughout the test. The torque
motor current and voltage before the test were 4735ma
and 32.5 vde, respectively.

Three random vibration equalization runs were made with
no change in cassette pressure and film tension
(monitored by Ohm meter on R x 1 scale), but the torque
motor currert dropped to 395 ma. This can be attributed
to a change in contact resistance between the brushes
and the commutator during rotation of the supply spool.
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RELIABIIITY TEST REPORT NO. 4€ (Cont'd/

At the beginning of the sine-random vibration run, the
- film tension dropped to zero during the low frequency

sinusoidal portion. Throuphout the test,torque

motor current remained constant at 375ma and the final

pressure reading was 32.6" of Hy0 (1.18PSI) over a

17 minute time interval. The Air Supply cover was

removed for a visual check and no difficulties were

apparent, Correct film tension was restored and an

electrical continuity check was made which revealed

no change as a result of vibration in the X axis,

The supply cassette was next vibrated in the Y axis,
The random equalization phase was run without any
significant changes in pressure or film tension except
for the torque motor current which dropped f{rom

L0B%ma to 3BOma.

After about 5 minutes of sine-random vibration the
tension dropped to zero. Torque motor current held
constant at 370ma and the final cassette pressure was
. , 35.3" of H,0. The slight increase in pressure was
probably due to atmospheric changes. When the supply
cassette cover was removed, it was noticed that a
nut completely "backed off" one of the tension spring
stud bolts. Two screws on Terminal Board 1001
loosened.

After completion of repair work, the Air Supply was
subjected to a post-vibration test which it successfully
passed with no significant variation from pre-vibration
data,

Before vibrating the supply cassette in the Z axis,
locking nuts were used to replace the plain nuts on the
stud bolts., Throughout the equalization phase and the
mixed sine-random test, correct film tension was
maintained. The cassette pressure dropped from 36,5"
of Hy0 (1.31 PSI) to 31.8" of Hy0 (1.15 PSI),

Vibration in the Y axis was repeated again without loss
of film tension. When the cover and film were removed,
it was noticed that the slot on the Drive Pot Shaft
(711-231) was indented due to torsional vibration of the
shaft arainst the Roller Stud Assembly (711-113). The
Carriage Assembly did not move too smoothly in certain
spots along the looper tracks. An electrical continuity
. check revealed no change from previous data,
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RELIABILITY TEST REFORT NO. 46 (Cont'd)

The Air Supply was then subjected to a post~vibration
test vhich was successfully passed,

Below is a description of the malfunctions resulting
from the sine.random vibration test.

Une nut came off causing the tension spring stud
to drop out of anchor block.

Two screws holding TB100l loosened.
{poor workmanship

Slot an the drive potentiomester shaft (711.231)
becane indented as it pounded against the roller
stud assembly (711.113).

looper carriage assembly moved roughly in spots
along the looper tracks.

Torsional vibration of the drive potentiometer shaft
could cause a bearing failure on the roller stud

assembly. A review of the fastening devices and the
nrocedures for their installation is required.
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RELIABILITY TEST REPORT NO. 47

Type of Test: Vibration

Test Itenm: | Gain Control Electronies Asserbly (GCEA), Drawing
510-105, Serial No., 212004, 3545, (RC)

Purpose: To determine the capability of the test item to
withstand the qualification level vibration test
without degradation of performance,

Date of Test: February 16, 1963

Procedure: a. The assembly was subjected to an operability
test and a leak rate test after the previou

shock test, g

b. The assembly was mounted on the M-B C210 vibrator
for vibration in the Z axis., Z axis is defined
as the axis normal to the plane of the mounting

feet.,
~¢. The assembly was vibrated in the 2 axis at the
. component level per Appendix D.
Results: : The purge plug loosened during the equalization run,

During the early part of the vibration run, the purge
plug came out, The purge plug was replaced, and no
further evidence of loosening was observed, It was
concluded that the plug was loose when the test was
started.

No other external evidence of physical damage was
noted, The assembly was tested for operability on the
GCEA Test Set and was found inoperative. Analysis
revealed that thirteen transistor leads were broken.
After replacement of the transistors, the Signal
Gating Module was found to be faulty. A broken wire
wag discovered which was one of several relatively

long wires connecting the component boards to the
terminal strip. This unit was repaired by reconnecting
the broken wire and cementing all of the longer wires
to the cover, All of the transistors of the type which
failed (TO.5 case) together with their leads were foam
potted,

Conclusion: The Gain Control Assembly as originally designed was
incapable of passing sine-random vibration at qualification
level, Foam potting is being incorporated into the

. design to provide better support for the transistor
leads and wires,
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. RELTABILITY TEST REPORT NO. 4E

Type of Test: a. MAssembly and handling checks at Forward Record
Storage Assembly level,

b. Tracking check with viewing capability and all
prime obstacles in place (sealer and cutter were
not available for this test).

Test Items: a. Capsule Assembly (S/N 3013A) and Forward Record
Storage Assembly - Rc (S/N su4s) for Test A,

b. Capsule Assembly (S/N 30114), Chute Assembly,
Forward Record Storage Assembly - EM and Record
Travel Viewer (745.529) for Test B,

Purpose: To determine the capability of the test items to meet
the mechanical interface requirements.

Date of Test: April 4, 1963 - Test A

April 18, 1963 - Test B

Procedure and

. Results: All four ball seat screws were disassembled from the
Capsule and fitted into the mounting points of the
Forward Record Storage Assembly with no difficulty.
The Forward Record Storage Assembly was easily
positioned into the Capsule and located at the
interface mounts. In order to adjust two of the ball
studs at the lower spacer (FRSA) mounting points,
it was necessary to remove three of the electronic
packages from the Capsule, Disassembly and assembly
(while FRSA was in Capsule) of these electronic
packages did not cause any difficulties, All four
ad justing nuts were then positioned onto the ball seats,
It was observed that there was no interference in
operation of the spool or displacement compensator of
the FRSA,

A record travel viewer was mounted in place on the chute
and there was no interference with the film and the '
light source or the telescops., In viewing through the
telescope, it was possible to clearly see one edge of the
film on the eccentric roller and the idler roller of

the displacement compensator. The telescope was then
positioned on the other side of the chute and the other
end of the eccentric roller was viewed. In both views,
the amount of illumination on the object was sufficient,
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‘ RELIABILITY TEST REPORT NO. 48 (Cont'd)

Conclusion: a, The FRSA sétisfactorily mates at the interface
mounts of the Capsule Assembly.
b. It is necessary to remove three electronic

packages from the capsule to make adjustments
on two of the interface mounts,
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Type of Test:

Date of Test:

Purpose:

Teat Item:

Procedure:
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RELIABILITY TEST REPORT NO. 49

Vibration
March 31, 1963 to April 22, 1963

To determine the capability of the test item to
withstand the X axis qualification levels of vibration
without damage or degradation of performance.

RM Space Chamber (805.101), Serial No. 211003.
1. Pre-vibration Tests

1.1 Preliminary Electrical Checkout - A Breakout
Box was installed to permit access to the
desired circuitry and the insulation resistance
between all circuits at the electrical interface
and chassis ground was determined with 10 volts
de applied potential.

1,2 Test Set-up - The test item was then mounted on
a collimator and connected to a test console,
The collimator provided the simulated photographic
inputs to the test unit. The test console supplied
the necessary power and instrumentation to operate
and monitor the performance of the test item.

1,3 Film Tracking Test - A film tracking test was
performed to determine if film tension was
adequate and if there was any damage to the film
edges during oper-tion. The tracking was
observed at speeds 1, 33 and 64 when the operzting
power was adjusted to 28 volts de¢ and 32,5 volts dec.

1.3.1 Tracking When Misaligned - The tracking tests
at 28 volts dc and speed steps 1, 33 and 64
were repeated when the record storage was
misaligned 9 milliradians in the negative

 direction around the Z axis and translated
0.33 inches along the Y axis in the negative
direction. The test was repeated when the
record storage assembly was rotated 9 milli-
radians about the Z axis in the positive
direction and translated 0.33 inches along the
Y axis in the positive direction from the
initial position. The record storage assembly
was then returned to its initial zero-position.
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@ RELIABILITY TEST REPORT NO. 49 (Cont'd)

1.4 Timing Signal Amplifier Operation - A cable test
point board was inserted betwesen the test console
and the test item to determine the telemetry
voltages CPL 19 and VTP.19 when the Motor Speed
Drive was operating at speed step 01 under the
following conditions:

Data Signal Channels A and B off

Data Signal Channel A on and B off

Data Signal Channel B on and A off
Data Signal Channels A and B on ‘

The ON and OFF transients and the rise and decay
times of the output pulses were determined,

1.5 Power Control - The steady state power consumption

and the characteristics during turneon wers
determined for the following:

. Operating Power
Focus Control Electronics Assembly
Platen Positioning Motor
| Supply Brake Motor
Motor Speed Drive (Speed Step 48)

Elevation Servo
Azimuth Servo

The steady state power consumption only was
determined for the following assemblies:

Record Storage Motor
Instrumentation Supply
1.6 Power Instrumentation Calibration - The output
voltage of the telemetry for the 5 volt de instru-

mentation, the 22 volt regulated power supply and
the payload heater power were determined,
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RELIABILITY TEST REPORT NO. 49 (Cont'd)

1.7

1.8

1.9

1.10

1.11

Focus Mode Operation -~ The focus control
electronics operation was tested by inserting
voltmeters in the proper circuits at the break
out box and exercising the system in the manual
and automatic modes,

Focus Adjust Operation - The operation of the platen
position motor was verified by measuring the time
required for the platen to move from one extreme

position to the other at 27.0 volts de and 32.5 volts

dc input. By mounting an indicator to register
the travel of the platen, a correlation between
platen position and related telemetry was obtained.

Film Drive Capability - The frequency eutput of the
motor speed drive was determined for each speed
step with 28 volts dec. applied.

Transport Input System logic - To evaluate the
operation of the film transporting system the
following tests were performed:

The system was operated to determine if there was
any loss of film tension and to observe the
. operation of the looper empty switch.

The looper position telemetry was tested,
The looper film capacity was ascertained,

The operation of the supply spool brake was
observed to determine if film would be pulled
backward through the camera when energized.

The duration of the application of power to the
brake and the delay between looper empty switch
operation and application of power to the brake
was measured, (The supply spool brake operation

is automatic and is energized whenever the looper

empty switch is actuated.)

Collimator Set.Up -~ The test item was aligned on the
collimator so that the image of the target was
centered on the camera slit,

1.12 Dynamie Focus - Exposures were made at ,.0005 inch

intervals throughout the range of platen travel
to determine best dynamic focus position on axis
(0° field angle). The test was repeated twice.
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1.13 Static Focus - Exposures were made at ,0005

1.
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14

intervals throughout the range of platen
travel, This test was run to verify dynanmic

Fonus tratg,

D:mamic "hotn Test - A dynamic photo test was
performed, This test can be divided into 5
basic rvarts:

51it Evaluation Test
Slit-Data Lamp Alignment
Film Start Transient

Film Stop Transient
Resolution and Film Format

The slit evaluation test was performed to verify
that there were no irregularities in the slit
which could cause over or under exposure of the
film, The slit data lamp alignment test was
performed to verify that the data lamps were
proverly aligned relative to the slit aperture,

The film-start-transient test was performed to
verify that the proper film velocity was
attained in the specified time after the camera
was energized., The film.stop-transient test
was performed to verify that the film stopped
in the specified time after the camera was
de.energized,

The resolution and film format test was performed
to verify the photographic capabilities of the
Camera Payload. The photographic resolution
capabilities of the Camera Payload were obtained
from the results of § different photographic
tests which were run at speed step 51 using the
0,0083 slit as fnllows:

Field Angle Power (VDC
0° 28
-0,5° 28
+0.5° 28
ne 27
0° 32,5
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RELIABILITY TEST REPORT NO. 49 (Cont'd)

1.15

1.16

The remainder of the resolution and film format
tests was to verify that the exposures had been
made at best focus and to verify that the film
veloclty was correct,

Environmental Control Check - The test on the
temperature controlling system was performed.
This test can be divided into 6 basic parts:

Instrumentation Calibration at 70°F
Heater Turn-on and Turn-off

Instrumentation Calibration at 60°F
Instrumentation Calibration at 80°F

Lens Barrel Differential Temperature
Amplifier Calibration

Stereo Mirror Differential Temperature
Amplifier Calibration

The instrumentation calibration tests at 60°F,
70°F, and B0°F were made by controlling the
ambient temperature around the test unit and
then measuring the resistances and voltages of
the various temperature telemetry circuits,

The heater turn-on and turn-off tests were
performed to ascertain the exact temperatures

at which the thermostats energize and de-energize
the assoclated heaters. This was accomplished
by heating and/or cooling the thermostat under
test and monitoring the temperature at which
voltage is applied to the heater.

The differential temperature amplifier tests were
made by substituting decade box resistances to
simulate various conditlons for the temperature
probe inputs and observing the outputs of the
associated telemetry,

The azimuth and elevation servos were tested for
proper operation and stereo mirror positioning
accuracy. Positioning accuracy was determined
using a theodalite which was set up with reference
to the primary line of sight.
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€ RELIABILITY TEST REPORT NO. 49 (Cont'd)

. 2.

1.17 Focus Sensor Calibration - The focus control

system was tested in the automatic mode using
& collimated target input to the system. The
platen position instrumentation outputa were
recorded, and by comparing this data with data
obtained from the dynamic focus test, it was
determined that the platen was automatically
driven to best photographic position. This
test was performed in five steps as follows:

Target I1lumination Opsrational Power
(amps de) (vde)
3.00 : 28
3.45 28
3.95 28
3.45 27
3.45 32.5

Vibration

2.1 The test item was mounted in a test fixture.

The test fixture was then suspended over the
vibration machine using Bungee chords so that
the weight of the Camera Payload and the test
fixture would not rest on the vibration machine,
The Camera Payload was positioned so that the
vibration would be applied along the X axis,
Accelerometers weére mounted on the test item to
monitor 23 different points as follows:

1. Air Supply (X axis)

2. Air Supply (2 axis)

3. Air Supply (Y axis)

4, Stereo Mirror (X axis)

5, Stereo Mirror (2 axis)

6. Pivot, Stereo Mirror (X axis)

7. Primary Support Ring (X axis)

8. Primary Support Ring (Y axis)
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3.

@, Primary Suprort Ring (Z axis)

10, Camera (X axis)

1

1., Camera (Z axis)

12. Component Support Tube (Vieinity of Gain

1

1

1

Control Electronics Assembly)

3. Component Suprort Tube (Vicinity of
locating pivot)

4, Meniscus Flange (Z axis)

5. Meniscus Flange (X axis)

16, Meniscus Flange (Y axis)

17. Test Fixture (Y axis)

18. Test Fixture (Z axis)

19, Test Fixture (X axis)

20, Socket Mounting Ring (X axis)

21. Socket Mounting Ring (2 axis)

22, Socket Mounting Ring (Y axis)

ol

2,2

Post-

3.1

23, Control Accelerometer (- at payload-

fixture interface)

The rectified output of the above accelerometers
were connected to recording enuipment,

The accelerometer which was used to determine the
input to the test unit was mounted on the interface,

Provisions were made to energlze the supply spool
rake while the unit was being vibrated.

The suprly spool brake was energized and the test
item was subjected to vibration as described in
Appﬂndix D-

vibration:
Inspection « The test item was inspected while
sti111 in the teat fixture, then removed from the

fixture, mounted on a payload truck and inspected
further,
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RELTABILITY TEST REPCRT NO. 49 (Cont'd)

3.2 Tests - The pre-vibration performance tests
were repeated. 0,009 inch was removed from
the shims which separate the camera from its
mounting surface in order to make best focus
coincident with center of platen travel,
Previbration tests showed best focus to be
.006 inch from center of platen travel, As
discussed in the conclusions, it is felt that
only a portion of the remaining .003 inch can
be attributed to vibration, The focus test
was then repeated,

Pre.vibration: The payload performed satisfactorily
providing a geometric mean dynamic resolution of ’
107 lines/mm. The following variances from specifications
were observed from the results of the pre-vibration
operability tests:

The tblemetry for film take-up quantity was reversed.

The power consumption for the Motor Speed Drive, the
Elevation Servo and the Azimuth Servo exceeded
specifications.

The telemetry for the environmental aupply was not
within specified limits,

The telemetry for the temperature difference on the
stereo mirror was not within specified limits.

The results of the dynamic and static focus tests
indicated that best photographic focus was not in the
center of platen travel, It was decided that some

of the problem was probably in the test equipment and,
therefore, the camera shims were not changed.
Engineering judgement indicated that the test could
be continued safely.

Vibration: No visible damage was observed during the
actual vibration test. The vibration equipment overload
protection circuit turned the vibrator off when resonances
occurred at the following frequencies: 230, 570, 650,

800 and 1000 cps.

Post.vibration: 1. Inspection - After vibration the
following observations wers made:

1.1 Metal chips were found on the
meniscus lens, the primary
structural ring and inside the
lens barrel,

B-T7

Approved for Release: 2024/01/30 C05098945



05098945 Approved for Release: 2024/01/30 C05098945

. RELIABILITY TEST REPORT NO. 49 (Cont'd)

1.2 Potting material between the
stereo mirror and its mounting
frame was forced out in several
places.,

1.3 There appeared to be some grease
spots on the 28 inch mirror.
(This observation was made through
the meniscus lens).

1.4 The stereo mirror azimuth pivot
stud had backed out approximately
.012 inches,

2. Performance - The payload produced
geometric mean dynamio resolution of
102 lines/mm. The following problems
were noted:

2.1 Focus - Best photographic focus
appeared to shift about ,003
inches toward the lens,

2,2 Three thermostats did not operate
. satisfactorily.

2.3 The telemetry (CPL 13) for stereo
mirror position was not within
tolerances. ‘

2.4 The ground strap between the
stereo mirror and bridge broke
during the servo operability test.

Conclusion: The payload will survive X axis vibration as described in
Appendixzx D without critical failures. Photographic
resolution was not appreciably affected by the vibration
test although a focus shift may have occurred. A lens
and stereo mirror assembly of the FM.2 design is being
assembled to the payload. This retrofitted assembly will
be retested as part of the payload in all three axes of
vibration,

The components which were out of specification prior to
vibration did not change significantly as a result of
vibration. The failures which were experienced were not
eritical, Corrective measures will be incorporated and
subsequently verified by vibration in all three axes, A
description of the problems and hardware status follows:
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. RELIABILITY TEST REPORT NO. 49 (Cont'd)

1. The metal chips will be confined by covering or
plugging parts suspected of retaining chips.

2., The stereo mirror cell has been redesigned., The
redesigned unit should prevent the potting from
being forced out.

3. The grease spots were\analyzad as hand and finger
prints.and wers not a result of vibration.

4, The stereo mirror azimuth pivot stud loocking design
will be altersd to prevent relative motion between
the locking set screw and the plvot stud,

5. The Unibal was an obsolete design., The nylon portion
of this assembly has been replaced with teflon.

6. The apparent 0,003 ineh foous shift cannot be

definitely attributed to vibration. Due to
difficulties with the collimator, some of the shift
prcbably was caused by the test equipment., The
collimator is being investigated at the present
time,

The mounting for the thermostats on the sccket
mounting ring will be redesigned to incorporate a
more resilient material which will reduce the
magnitude of the forces transmitted to the unit
during handling and vibration. A thermistor
temperature controller design is also being
developed,
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& RELIABILITY T:ST REPCRT NO. 50
Type of Test: | Vibration - X axis
Test Itenm: Gain Control Electronics Assembly, drawing 510-105,

Serial No, 212004, 3545, (RC)

Purpose: To determine the effect of qualification level
vibration on the Gain Control Electronics Assembly,

Date of Test: March 19, 1963

Procedure: 1. The assembly was subjected to an operability test
and leak rate test,

2. The assembly was mounted on the M.B C210 vibrator
for vibration in the X axis, The X axis is defined
as the longitudinal axis of the assembly.

3. The assembly was vibrated at the level specified
in Appendix D in the X axis only.

Results: After completion of the X axis vibration, the assembly
. was found to be inoperative electrically. Investigation
revealed that two power transistor pins were broken.
The transistors were replaced, and the recesses around
the pins on both transistors were potted with epoxy.
These transistors were a different type than the ones
which failed during Z axis vibration,

Conclusions: From the foregoing, it was concluded that the Gain
Control Electronics Assembly, as originally designed,
was incapable of passing qualification level sine-random
vibration in the X axis, Epoxy potting is being
incorporated into the design to provide better support
for the transistor pins,
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Type of Test:

Test Item:

Purpose:

Date of Test:

Procedure:

Results:

Conclusions:
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RELIABILITY TEST REPORT NO. 51

Shock

 Motor Speed Drive, Drawing 709-200, Serial No.

302005, 4816. (RC)

Tn determine the effect of qualification level shock
on the Motor Speed Drive Assembly.

March 27, 1963

1. The assembly was subjected to an operability test
and leak rate test,

2. The assembly after being attached to the
environmental fixture, was mounted on the shock

machine.

3, The asserbly was subjected to shock test per
Appendix D. .

The operational test after shock showed the Assembly
to be non-operative, The trouble was traced to a
short circuited transistor. Engineering judgement
indicates that the short circuit was not caused by
the shock test.

It was concluded that the Motor Speed Drive passed
the qualification shock test without degradation,
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. RELIABILITY TEST REPORT NO. 52

Type of Test: Vibration Y axis

Test Item: Gain Control Electronics Assembly, Drawing 510105,
Serial No, 212004, 3545 (RC)

Purpose: To determine the effect of qualification level vibration
on the Gain Control Electronics Assembly.

Date of Test: April 9, 1963

Procedure: 1. The assembly was subjected to an operability test

and leak rate test,

2. The assembly was mounted on the M.B (C210) vibrator
for vibration in the Y axis., The Y axis is
defined as the transverse axis of the assembly.

3. The assembly was vibrated at the level specified
in Appendix D,

Results: The leak rate test immediately prior to the Y axis
vibration showed a leak rate of 6.5 mm Hg in 27 minutes.
The specification calls for a maximum leak rate of
' 3.18 mm Hg in one hour, This leak was at the cover seal.

After the Gain Control had been vibrated in the Y axis,
it was found to be operable electrically. It was again
leak rate tested. This time the leak rate had increased
to 9.5 mm Hg in 27 minutes, A new leak was detected at
one of the welds. The original leak at the cover was
still present, but it could not be measured to see
whether the rate had increased. The unit was then given
the oomplete operability test., The results correspond
very closely to the data taken before vibration,

Conclusions: It was concluded that the Gain Control Electronics was
capable of passing the qualification level sine-random
vibration in Y axis from a standpoint of survival of
all active parts and internal structural members. The
only arsa which remains to be qualified in this axis
is the case seal.
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Test Item:

Purpose:

Date of Test:

Procedure:

Regults:

Conclusion:
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RELIABILITY TEST REPORT NO. 53

Vibration 2 axis

Motor Speed Drive, Drawing 709.200 Serial No. 302005,
4816. (RC)

To determine the effect of qualification level vibration
on the Motor Speed Drive Assembly.

April 25, 1963

1. The assembly was subjected to an operability and
leak rate test,

2. The assembly was mounted on the M.B C210 vibrator
for vibration in the Z axis. The Z axis is
defined as the axis normal to the plane of the
mounting feet,

3. The assembly was vibrated at the levels specified
in Appendix D.

An electrical check immediately following the vibration
showed that the assembly would not command "on" and
that there was no output on speed steps 1 through 8,
The assembly was subjected to a leak rate test, which
it passed successfully.

Upon opening the assembly for failure analysis, it was
found that one EMI filter was loose and its wire was
broken, one board in the oscillator assembly was loose
and four wires were broken, also one relay wire was
broken, These failures were analyzed as assembly
problems rather than design problems.

The assembly was repaired and updated by installing the
hyrel type filters and adding the decoupling filter.

The Motor Speed Drive assembly failed during Z axis
vibration because it was not properly assembled,
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Date of Test:

Procedure:

Hesults:
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RELIABILITY TEST REPCRT NO. 54

Edgewise and Cornerwise Rotational Drop Test

~ Accessory Shipping Container (Dw%a 844-500) and
D

Forward Record Storage Assembly 2. 712-479 . RC)
a. Qualification Test Procedure for the Accessory
Shipping Container (Dwg. 853.114)

b, Specification for Accessory Shipping Container
(Dwg. 702-183)

¢. Test Report No, 1702 B on the Applied Design
Company Model 647A Metal Shipping and Storage
Container for the Eastman Kodak Company Accessory
Unit (Dwg. 702.183)

To verify the qualification drop test performed by
Applied Design Company.

March 6 and 7, 1963
a. Edgewise Rotational Drop Test (End Drop)

One end of the container was supported on a nominal
5«inch wooden skid and the other emd was raised

18 inches off the concrete floor with a hoist which
was connected to an eye.bolt on the container with
several wraps of tapes. The test was carried out by
cutting the tape with a razor blade,

b. Cornerwise Rotational Drop Test (Cornerwise Drop)

One end of the container was supported on a step
block, one side of whiech was 5 inches high and

the other side 18 inches high. The test was performed
by lifting the lowest corner of the other end 18
inches off the floor and then dropping it as

described in a.

(Setup) When the handling frame for the take-up cassstte was

first mounted onto the container bracket, it was noticed
that the mating fit was not flush., Metal shims were
placed between the handling frame and the bracket in
order to achleve a proper fit.

All moving parts (Displacement Compensator and Rollers,
Spool, and Tension Arm Assembly) of the Forward Record

Storage Assembly were taped to simulate astual shipping
conditions.
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Accelerometers‘were first placed on the take.up as
~ follows: (X, Y, and Z are P/L axes)

Nos. 1, 2, 3 - On back of the alignment mirror mount
of the take-up and positioned in all
three axes,

No. 4 - On the side frame of the take-up near the
spool shaft and positioned in the X axis.,

Two double channel oscilloscopes and two Polaroid
cameras for recording the wave forms were used for
the test.

Test #1 End Drop on Purge Flug End

Three repeated drop tests were performed on the
Shipping Container., The results from the first and
third drop were not readable because of retracing of
the curves on the scope., The second drop showed:

Location leve]
‘ , X - Axis Mirror Mount 10g, 4 milli-sec. rise, half-
‘ sine wave,

Y . Axis Mirror Mount No Result
’ t}Scope traces were

Z - Axis Mirror Mount No Resultd inter-mixed.
X « Axis Spool 10g, 3 milli-sec. rise,
' half-sine wave
Test #2 End Drop on Non-Purge Plug End

Using the same accelerometer arrangement as in Test #1,
two repeated drops were performed on the opposite end
of the container. Readings from the oscilloscope for
the first drop showed:

Location Level

X - Axis Mirror Mount 12g, % milli-sec., half-sine wave
Y . Axis Mirror Mount 1lg max., 1 milli-sec, rise
Z . Axis Mirrer Mount 6g max., 3 milli-sec.Arise
‘ X - Spool 8g, 3 milli-sec. rise
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RELIABILITY TEST REPORT NO. 54 (Cont'd)

The second drop revealed:

X . Axis Mirror Mount

Y -

Z - Axis Mirror Mount

X

Location

Axis Mirror iount

Axis Spool

level

“1lg, 6 milli-sec., rise,

half-sine
Seope did not trigger
10g max., 2 milli-sec. rise

8g, 3 milli-sec.'rise

Cornerwise Drop on opposite purge plug. (Left Corner)

Accelerometer arrangement for this test was the same as

for Test #1.

Two drops were performed. There were no

results from the first drop because the scopes did not
trigger, but the second revealed the following:

X - Axis Mirror Mount

Y -

Location

Axis Mirror Mount

Axis Mirror Mount

Axis Spool

Level
7€, 5 milli-sec., rise, half.sine
l4g max., 2 milli-sec. rise

6g max. less than 1 milli-sec.
rise

Sg max., less than 1 milli.sec.
rise

After the second drop it was noticed that one of the
wooden skids was splintered on the corner that was dropped.

Cornerwise Drop on Purge Plug End (left Corner)

Using the same accelerometer arrangement as in Test #1,
two repeated drops were performed., Results from the first
drop were not readable but the second drop showed:

o]
t

Location

Axis Mirror Mount
Axis Mirror Mount

Axis Mirror Mount

Axis Spool
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level

6g, ? milli.sec. rise, half.sine
No result

t;}Scopo traces intermixed
No resul :

4g mex, 2 milli-sec. rise
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The accelerometers were re-arranged. The list below
shows the new accelerometer locations on the take.-up
cassette and shipping container: (X, Y and Z are
F/L axes)

Nos. 1, 2 . On side of the take-up frame at the
spool shaft in the Z and Y axes.

Nos. 3. 4 « On the container near the shock mount
in the X and 2 axes.

Test #5  End Drop on Purge Plug End

Two repeated drops were performed. Results from the
first drop were not readable because the scopes did
not trigger. The results for the sscond drop are
shown below:

Location Level

Z « Axis Near Shock Mount not readable.
Scope trace blurred.

. ] X - Axis Near Shock Mount 100g max.
\ 5 milli.see, rise

Z - Axis Side of TU 9g max.
‘ 8 milli-sec. rise

Y - Axis Side of TU 8g max,
11 milli-sec. rise

Test #6 End Drop on Non-Purge Plug End

The shipping container was dropped once in this test,
Accelerometer arrangement was same as in Test #5,

Location level

Z < Axis Near Shock Mount Not readable., Scope
: trace blurred,

X - Axis Near Shock Mount 100g max. 1 milli-sec.

rise
Z - Axis Side of TU lg max. 5 milli-sec. rise
Y - Axis Side of TU Sg max. 6 milli-sec. rise
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Test #7 Cornerwise Drop Test on opposite end purge plug.
(Right Corner)

Three drops were performed during this test., The
accelerometer arrangement was the same as for Test #5.
The accelerometers on the shock mount were on the
shock mount that was on the corner to be dropped. The
results of the first drop were as follows:

location level
Z - Axis Near Shock Mount 60g max. 1 milli-sec, rise

X - Axis Near Shook Mount 30g max. 4 milli.sec. rise

Z . Axis Side of TU 1g max. less than 1 milli.
. s8¢, rise

Y . Axis Side of TU 2g max, less than 1 milli-
gec, rise

During the second drop the oontainer rolled over on its
side breaking one of its wheel pins and dented a small

. area on the outside near the top. The oover to the
container was removed and no internsl damage could be
ssen, Results from the third drop were the same as the
first.

The Forward Record Storage Assembly used during the test
was inspected and subjected to an operability test, Ko
visual damage could be seen and the data from the
operability test showed no change from data obtained
previous to the Accessory Shipping Container test.

Conclusions: a. A total of 15 drops were performed on the Accessory
Shipping Container without damaging the Forward
Reoord Storage Assembly (ALRR)

b. In several cases, the results indicated that the "g"
levels of this test exoeeded the maximum specified
in refersnce (b) (10g max. for X-axis and 4g max.
for Y, Z axes) and the levels found in the test
described in referenoe (¢). One possible explanation
for the difference between the results of this test
and those of the Applied Design Company is that the
load used by Apgiiod Design was a solid simulation
of the Forward Record Storage Agsembly and had fewer
resonant frequencies as oompared to the Forward

- Regcord Storage Assembly used for this test. Also,
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it should be stated that since no results were obtained
for many of the drops because the traces were intermixed
and some of the results were not readable, the
instrumentation of this test could be improved
gsignificantly.
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Type of Test:

Test Itiem:

Purpose:

Date of Test:

Procedure:

Results:

Conclusions:
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RELIABILITY TEST REPORT NO. 5%

Vibration

- Heater Control Assembly (516-181) Serial No. 26

To determine if the cualification vibration levels
defined in Appendix D will cause any detrimental
effects on the test item,

March 11, 1963

1.

2.

3.

Set up the Heater Control Assembly on the

vibration machine,

Vibrate to levels described in Appendix D,
Perform continuity checks on the fuse after
each axis of vibration.

Perform“operability test,

No fuse failures were‘noted during or after the
vibration test.

A screw in terminal no. 2 came out during X axis
vibration,

The Heater Control Assembly operated properly during
post vibration operability testing.

The Heater Control Assembly will survive qualification
level sine.random vibration.
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Type of Test:

Test Item:

Purpose:

Date of Test:

Procedure:

Results:

Conclusions:
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RELIABILITY TEST REPORT NO. 56

Low Temperatufe Operational

~ Heater Control Assembly (516-181) Serial No. 26

To determine if 0°F temperature will cause any
detrimental effects on the test item,

May 1 to 3, 1963

1.

Set up Heater Control Assembly in the low
temperature chamber, Lower the temperature to
0°F,

Apply 28VDC and measure the heater current
through a 100 ohm resistor,

After 72 hours of continuous operation, rermove
power and return to room temperature.

Perform operability test.

The Heater Control Assembly operated satisfactorily
throughout the 72 hours of test.

The Heater Control Assembly operated properly after
the low temperature cycle.

The Heater Lontrol Assembly will survive the 0°F low
temperature environment with no degradation in
performance,
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Type of Test:

Date of Test:

Objective:

Test Item: .

Procedure:
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RELIABILITY TEST REPCRT NO. &7

Varying Orientation (Film Tracking)

April 22, 1963 through April 24, 1963

To verify that the payload film handling system will
track film properly with the payload in any orientation.

RM Space Chamber, Drawing (805.101), Serial No. 211003

1.

With the +Y axis of the payload down, (this is the
normal P/L orientation when the P/L is mounted on
the truck) 750 feet of film was run through its
film handling system at speed 64 in each of the
following two cases of misalignment:

a. The take-up cassette misaligned, with respect
to the supply cassette, 0,33 inches in the .Y
direction and -,009 radians about the Z axis.

b. The take-up cassette misaligned, with respect
to the supply cassette, 0.33 inches in the +Y
direction and +.009 radians about the Z axis,

The take-up cassette and the chute were then
removed from the payload so that the payload could
be placed in its vibration fixture, Before the
payload was placed into the fixture, it was loaded
with 3000 feet of film.

The take-up cassette was mounted to the fixture by
means of rigid inter-connecting brackets., The
take-up cassette bracket chute was not mounted in
place due to an error in the rigid inter.connecting
brackets which resulted in the film path length
being 7 3/8 inches shorter than normal between the
supply cassette and the taske-up cassette,

Using & hoist, chain-fall, and blook and tackle,
the system was tipped over on its side so that the
-Y axis of the payload was toward the floor. Using
a theodolite, the take-up cassette was aligned to

‘the supply cassette, The system was rotated so

that the +Z axis of the payload was downward. The
take-up cassette was again aligned to the supply
cassette,

Seven hundred feet of film was run through the
payload film handling system at speed 64 for each

- of the following two cases of misalignment:
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a. The take-up cassette misaligned, with respect
to the supply cassette, 0.33 inches in the
-Y direction and +,009 radians about the Z axisa.

b. The take-up cassette misaligned, with respect
to the supply cassette, 0.33 inches in the +Y
direction and -.009 radians about the Z axis.

6. The system was rotated so that the -2 axis of the
payload was toward the floor. The take-up cassette
was realigned to the supply cassette.

7. Seven hundred feet of film was run through the

payload film handling system at speed 64 for each
of the following two cases of misalignment:

a. The take-up cassette misaligned, with respect

to the supply cassette, 0,33 inches in the
-Y direction and -.009 radians about the Z axis,

b. The take-up cassette misaligned, with respeot
to the supply cassette, 0,33 inches in the +Y
. direction and +,009 radians about the Z axis.

8. The payload was reloaded with 1000 feet of film and
the take-up cassette was realigned to the supply
cassette. The take~up cassette was misaligned, with
respect to the supply cassette, 0.33 inches in the
+Y direction and +,009 radians about the Z axis.

The system was set back up so that the +X axis of
the payload was downward,

9., Five hundred feet of film was run through the payload
film handling system at apeed 64,

10. The take-up cassette was misaligned, with respect to
the supply cassette, 0.33 inches in the .Y direction
and ..009 radians about the Z axis, and the remaining
500 feet of film was run through the payload film
handling system at spesed 64,

Results: 1. It was found that the inter-connecting brackets used
in this test allowed the take.up cassette to deflect
0.028 inches along the Y axis when the payload was

rotated from the position of its -Y axis being
toward the floor to the position of its +Z axis being

toward the floor,
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‘ RELIABILITY TEST REPORT NC. 57(Cont'd)

2,

The film handling system tracked properly
throughout the test, After 560 feet of film

had passed through the system in the run in
which the +2 axis was toward the floor and the
take-up cassette was misaligned, with respect

to 'the supply cassette, 0.33 inches in the +Y
direction and +.009 radians about the Z axis, it
was observed that the Tensi:n Arm Roller in the
take~up cassette began scratching the film, At
this time, there was approximately 2850 feet on
the take-up spool. It is felt that this. film
seratching problem cannot be attributed to the
conditions of this test. The tension arm assembly
used in this test was one of the old design. A
new design has been released to eliminate film

seratching.

Conclusion: The film handling system will track film properly
regardless of the orientation of the payload.
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Typw of Test:

Purpose:

Date of Test:

Test Item:

Procedure:
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RELIABILITY TiST REPORT NO. 58

Life Operatiod in Vacuum

To verify the capability of the payload to rerform
satisfactorily in a temperature controlled vacuum
environment when operating at a cycling rate equivalent
to normal orbital oper~tion.

April 30 to May 5, 1963
RM Space Chamber (B05.101) Serial No. 211003

1. The payload was instrumented with thermocouples
and & .250 inch diameter orifice was assembled to
the take-up enclosure,

2, The payload was loaded and threaded with film and
placed in the vacuum chamber,

3. A dry run was made to verify that the system was
operable and that proper strobe light exposures
for banding tests could be made through the vacuum
chamber window,

L, The payload was loaded with 3000 feet of film and
the chamber pumped down to 3.8 x 10-% millimeters
of mercury.

5. A simulated 5.day mission was run on the payload
with the chamber wall temperanture alternating
between 45°F and 75°F each day. The total number
of cycles (or orbits) was 48, Payload operation
each 90 min. cycle was as follows:

Sequence I
Servoe on 6 sec,
Camera on 7 sec.
Servos on 5 sec.
Camera on 7 _sec,
25 gec, total
Sequence I was repeated consecutively £ times for a total

overating time of 3 min., 20 sec. Off time was 86 min.,
uobsec.
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The first cycle was run at camera speed 8. Each

. successive cycle the speed was advanced one step so
that at the end of the test each speed from 8 through
55 had been exercised.

6. Camera banding tests were conducted after cycles
1, 24 and LB at camera speed 33 to verify the
camera's capability to operate properly in a low
pressure environment,

7. At the conclusion of the last banding test, the
payload was operated continuously until all the
f£ilm was wound up on the take=up.

8. The Chamber was returned to atmospheric pressure and
temperature and the film was removed for processing
-and evaluation,

9. The payload was reloaded with 750 ft. of fresh film,
mounted on the collimator, and a dynamic photo test
and banding test were performed.

. Results: 1. Chamber preasure during the 105-hour bperiod between
the first and last (4Rth) cyecle went from 3.8 x 10-4
millimeters of mercury to 3.2 x 107" millimeters of
mercury,

2. The rayload pressure, recorrded inside the take-up
enclosure, varied from .05 to a maximum of 47
"~ millimeters of mercury withir 4 nminutes after the
start of each cycle, This pressure then returned
to .23 millimeters of mercury in 6 minutes and
back to ,07 millimeters of mercury within 40 minutes
after the beginning of each cycle,

3. Fluctuations in chamber pressure as a result of bleed-
out of payload pressure during each cycle caused a
net increase of approximately .2 x 10=4 millimeters of
mercury 40 minutes after the beginning of each cycle.
By the beginning of the next cycle, the chamber pressure
had returned to its original pressure,

4, Take-up motor current was measured rising from
160 milliamps at cycle 20 to 215 milliamps at cycle 47,
During the continuous runout period after cycle 48
until all the film was rer~oved from the system, the
take-up motor current increrased from 220 milliamps
to 330 milliamps.
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5. Elevation and azimuth servo currents were also
recorded from cycle 20 through cycle 47. The
azimuth servo current remained nearly constant
at 800 milliamps, The elevation servo current
varied somewhat during the test, averaging about
1.6 amps. Servo transition times did not change
significantly in wvacuum,

6. The maximum camera motor temperature rise as
measured at the motor winding during any cycle
except exhaust cycle was 11.5°F, On the average,
within twenty minutes after the end of each cycle,
the temperature of the Camera Motor had returned
to the pre-gycle temperature.

7. After cycle 48, with the camera at speed 64 for
continuous operation over a 70 minute period, the
temperature of the camera motor increased from
63.5°F to 90°F in the first 20 minutes and remained
at that level to the end of the test,

8. The temperature rise of the take-up motor, as
measured at the motor frame between the permanent
magnets, averaged about 1.5°F maximum during each

. . of the L& cycles. '

After cycle 48 during the final run out of film,

the take-up motor temperature increased from

57.1°F to 90°F in one hour, and then rose to 107.4°F
within the last ten minutes of the run out. The
increased rate of temper:ture rise from 00°F to

107°F was agpravated by excessive drag on the take-up
spool created by the tension arm assembly. This
drag also caused the take-up film speed to fall

below 6,25 in./sec. (minimum specification require-
ment) for the last few minutes of runout, The
tension arm assembly has been redesigned to eliminate
this problem,

e

17, Ixamination of the temperatures on the comnonent
support tube and primary mirror cell indicated that
the heaters performed satisfactorily during the
test, maintaining temreratures close to thermostat
turn on - turn off temreratures,

11. The primary mirror cell temperature, measured near
the unibal fittings, changed less than 23° throughout
the entire test,
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RELIABILITY TEST REPCRT NO. 58 (Cont'd)

12,

13.

14,

The meniscus lens and the 45° (diagonal) mirror
temperature data indicated a total change of 8,5°F
and 7.5°F maximum, respectively throughout the
test. (Vacuum Chambers)e

At the beginning of the test, while the chamber

wag at 45°F, the chamber pressure was inadvertantly
returned to approximately 500 mm Hg from
approximately 1 micron in a matter of a few seconds.
The C/P was removed from the chamber and examined
for possible damage due to implosion effects, No
evidence of mechanical damage was observed, There
were, however, two streaks of moisture, each
approximately 3 or 4 inches long, on the inside
surface of the meniscus lens caused by two small
holes in the barrel and side frame assembly. This
was not deemed detrimental to the test so no
corrective action was taken,

Banding tests conducted prior to the vacuum test
showed afA v from 1.7 3 percent to 1.8 6 percent
for 3 runs. Banding tests in the vacuum after
cycles 1, 24, and 48 and a banding test conducted
during the post-vacuum operational tests were not
readable because of improper test techniques,

The chamber pressure reached during this test was
not as low as specified in the procedure due to
limitations of the vacuum chamber, However, it

is believed that the pressure is down enough so
that the effects of temperature and vacuum on
payload operation would be significant. The
ranges of temperatures experienced by the C/P
during this test indicated that the heater svstems
were working properly and the heat sinks provided
for the camera motor and the take-up motor were
adequate to provide reliable operation of these units
under normal operating conditions.

Although the current required by the elevation servo
inereased approximately .5 ampere, the transition
time did not chanpe and therefore, it can be
concluded that the servo will position the mirror
properly in a vacuum. The azimuth servo performance
was not affected by vacuum,

A comparison of pre and post vacuum photographic

. resolution indicated no significant change occurred

as a result of the life operation in vacuum,
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. 4. The £ilm handling system will track film properly
in vacuum over the full 3000 feet required,
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RELIABILITY TEST REPCRT NO. 59

Type of Test: Sinuscidal Vibration Search

Purpose: ' - Obtain frequency and g level data from 24 selected points
on the RM assembly. Compare these data with that
obtained on like measured points during vibration tests
previously run on the Dynamic Simulator No, 1 and on
the RM Elevation Plate Assembly,

Test Item: RM Space Chamber (805-101) Serial No, 211003
Date of Test: November 2, 1962
Procedure: ‘ The RM Assembly was vibrated in the X, Y and Z axes at

1.0 g peak - to - peak, sinusoidally from 5 -to 2000 cps
at a sweep rate of two octaves per minute, The 24
recorded accelerometer channels, 23 output and 1 input,
were read out on Offner Log Converter recorders.

Plots of Q (tranamissability) vs., frequency were made
of each recorded channel and the results compared with
plots of similar accelerometer outputs made of the DS.1
and the RM Elevation Plate Assemblies.

Results: a. Resonances obtained in the Elevation Plate Assembly
tests (Reliability Test Report No. 32) also occurred
. ' in the. DSl and RM assembly tests at approximately
the same frequencies, but the Q levels in the D5-1
and RM tests were much lower than those in the
Elevation Plate Assembly Test (28+ for the former,
approximately 6 for the latter).

b. X axis "high Q" frequencies found during the RM
assembly test agreed, in general, with those
frequencies found in the DS.1 assemtly tests, but
QG levels in the RM teat were roughly half those of
the D5.1 tests,

c. Y axis Q levels and frequencies were approximately
the same for DS-1 and RM (Q's about 6).

d. Again in Z axis, ( levels and frequencies for DS-1
and RM compared as in (c¢) above, with the DS.1
having slightly higher ( levels.

Conclusions: a. Determination of an overall resonant frequency for
this design is difficult, since recorded data does
not indicate phase relationships. For this reason,
only Q (transmissibility) levels could be compared
at any frequency for all monitored points.
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b, Similarity of the D3.1 and the RM assemblies was
fairly well indicated as far as resonant frequencies
were concerned, but components of the RM experience
lower levels of excitation.

¢. Fixture resonances in the higher frequency regions
make analysis beyond 100 cps subject to question.
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Type of Test:

Test Items:

Purpose:

Date of Tests:

Procedurs and
Reaults:

Conclusions:
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RELIABILITY TEST REPORT NO. 60

a. Light leak test on Capsule (Sealer & Cutter not
available for test) and Chute Assembly.

" b. Film fogging to determine compatibility of materials

within the Capsule (electronic packages were not
prime hardware) and Chute Assembly at atmospheric
pressure, )

Capsule and Chute Assembly - Serial No. 3013A

To determine if éubject hardware is light tight and does
not contain materials which will fog film.,

April 8 to 11, 1963 :

Two phote flood lamps were used to illuminate the
outside surface of the capsule and chute assembly
for a total time of 2 hours for the light leak test.
A Spectra-Spot Brightness Meter was used to measure
the amount of 1llumination (700 ft. candles) at the
surface of the capsule cover, The amount of exposure
for this teat was equivalent to direct sun light for
8 minutes. : ’

After completion of the test, both strips of film
(capsule and chute) were processed, The strip in the
chute assembly showed no light leaks as determined by
the density checks on the grey scale exposures, But
the strip which was in the capsule was completely
exposed. In locating the light leak, the cover from
the capsule was placed 6 inches in front of a photo
flood lamp. It was evident that the cover was
translucent,

In the film fogging test, both the chute and capsule
assemblies were shielded from light by the use of a
black plastic covering. After 48 hours the film was
removed and processed, The film strips in the capsule
and chute assembly showed no increase in density due
to fogaing.

a. The Chute Assembly passed the light leak test. The
Capsule cover was found to be translucent which
resulted in exposure of the film in the capsule.

b, Compatibility of Materials - The materials being used
- in the capsule do not cause film fogging.
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Test Item:

Purpose:

Date of Test:

Procedure:

Rasults:

Conelusion:

Tyﬁe of Test:
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QUALIFICATION TEST REFORT NO, 61

Shipping Temperature Extremes
Air Supply Assembly (711-185) Serial No., 1172

To determine the capability of the test item to
withstand the shipping terperature extremes without
damage or degradation of rerformance,

April 28 and 29, 1963

1. Place Air Supply (no film) into the temperature
chamber and perform the high temperature test

per Appendix D.

2. Remove Air Supply and allow to cool to room
temperature,

3. Place Air Supply (no film) into the chamber and
perform the low temperature test per Appendix D.

4, Remove the Air Supnly from the chamber and allow
it to warm to room temperature,

A visual inspection was made after completion of the
test., White deposits were discovered especially where
disaimilar metals are joined in many areas on the

looper assembly. One small rust spot was also discovered
on the looper track and outer race of one of the
bearings.

Without removing any of the corrosive deposits, an
operability test was performed which was successfully
completed,

a. The Air Supply Assembly successfully passed an

operability test after being subjected to a
Temperature Extremes Test,
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Test Item:

Purpose:

Date of Test:

Procedure:

. Results:

Type of Test:
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RELIABILITY TEST REPCRT NO. 62

Sine.random Vibration (Re-Test)
Air Supply Assembly (711.185), Re, Serial No. 1172

To determine the capability of the test item to
withstand the qualification level vibration test
without degradation of performance.

April 9, 1963

1. Thread the Air Supply with film and position the
looper carriage on the empty take~up side of the
looper assembly,

2. Place the cover on the Air Supply and mount the
Assembly on the vibration fixture (208-590).

3. Perform sine-random vibration according to
Appendix D, Apply power to the torque motor
during vibration,

4, Perform a post-vibration operability test after a
complete inspection,

The Air Supply Assembly was re-vibrated in the X and Y
axes only. Based on engineering judgement, vibration
in the 7 axis was not performed.

After ermpletion of the X and Y axis vibration, the
Air Supply was inspected. It was noticed that the
wobble roller (rubber) in the Roller Base Assembly
had excessive play perpendicular to the Pivot Pin,
Also, several teeth were damaged on the gear assembly
of the spool assembly in two places.

Several times during the test it was noticed that the
torque motor current dropped from 400 ma to less than
100 ma. This possibly indicates that the torque motor
gear train was not in mesh causing the torque motor

to turn freely and thus damage a number of testh on the
gear assembly. After replacement of the Gear Assembly
and the Wobble Roller, an operability test was performed.
The operability test on the Air Supply was successfully
completed,
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RELIABILITY TEST REPORT NO. 62
Conclusions: ' a. The EMI Filtey Box Assembly successfully passed
the Reliability vibration test.

b. The Wobble ler and the Torque Motor Assembly
which failed in this test were qualified
(vibration) completely in a previous test (see
Qualification Test Report No, 46). A DCO has
been issued which incorporates a locking device
on the torque motor gear.
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Test Ttem:
Tpe of Test:
Date of Test:

Test Purpose:

Conclusion:

Test Procedure:

Test Results:
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RELIABILITY TZST REPORT NO. 63

Motor Speed Drive, Dwg. No. 709-200, Serial No. 005 (LB816)

Xwaxis Vibration

May 1L, 1963 (Date of p~rformance of Procedure step 3)

To determine the effact on the test item of qualification
level vibration testing in the X-axis.

The Motor Speed Drive, as presently designed, is not
capable of withstanding qualification level vibration in
the X-axis, Several design changes are recommended in
Aopendix 63A, all dealing with more secure mounting of the
parts and wires.

1)

2)
3)

L)
5)

Operability test was performed according to (C In-Process
Test Procedure QC-A-307 Par. 5.6, (T206)

Leak rate test was performed according to QC-A-3L1.

Vibration in X-axis was performed to the levels defined
in Appendix D,

Step 2 was repeated,

Opverability spot check was performed according to
QC-A-307, varagraphs 5.4 through 5.6.L, except with data
taken in paragraph 5.6.3.17 only on steps 10, 19, 28,
37, )-‘6, 55 and 6)40 (T235)

A summary of the failures and recommended changes is
oresented in Aopendix 63A, Complete test results are in
the Reliability Test Group files and will be made
available, to those interested, upon request.
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Failure Report No.

A0-6L0

AO-6L1

AO=-651

. Analysis of the above reveals the following:

Approved for Release: 2024/01/30 C05098945

APPENDIX 63A

Failure Summary

Failure

Pre-vibration

A2 Voltages out of spec. steps
01, 02, 03, 06.

Motor Power B Distortion out of
spec. steps 01, L8.

Post-vibration

Period x 10 readings out of
spec. on step 1. Period « 10
reads zero and motor fail ..

‘run on step LB.

1. Two wires broken at relays.

2. Ones relsy mounting ear
completely broken off.

3 One wire broken off at the
oscillator board.

L. One filter was loose in its

mounting hole.

5. Large capacitors had rotated
- in their clips.
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Recomi.ended Change

None - Waived on
AO=E57

None - Waived on
AO=EL7

See below

Better support for
the wires.

A method is needed to
steady the relay cases
against rocking.

None - probably due to
overstress in previous
vibration testing.

Use correct mounting
holes and cement the
filters in place.

Cement the capacitors
into the clips.
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RELIABILITY TEST REPORT NO. &4

Test Item: Heater Control Assembly, Dwg., 516-181, S/N 26
Tyve of Test: Life Test in Vacuum

Date of Test: 28 May through 7 June 1963

Test Purvo-e: The purpose of this test was to demonstrate the

ability of the Heater Control Assembly to survive
a ten (10) day exposure to vacuum conditions and
mest the requirements of Specification 516-181,
Control Assembly, Heater.

Conclusion: The test specimen was not adversely affected by exposure
to vacuum and operated properly during and after the
test,

Test Procedure: (1) verform paragraphs 5.2 through S.L (operability)

of QC-A-301,
. (.2) Perform vacuum-life test as defined in Aopendix bLA.
(3) Repeat step 1.
Results: The test specimen operated properly throughout the test,
Complete test data are on file in the Reliability Test Group

files and will be made available to those interested on
request.
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APPENDTX 6LA

l. Life Test Procedure

1.
2.

3.

L.

Subject the specimen to 1 x 10™° torr vacuum.

Using a dummy load (10Qa.resistor) eycle the
specimen with a S0% duty cycle, each cycles being

approximately SL seconds., (27 sec., on, 27 sec. off)

Maintain in vacuum and continuously cycle for a period
of 10 days minimum.

Record the vacuum tank pressure and the currents in the

‘Heater Control Assembly power supply and dummy load

circuits periodically throughout the test.

E-109

Approved for Release: 2024/01/30 C05098945



05098945 Approved for Release: 2024/01/30 C05098945

RELIABILITY TEST REPORT NO. 65

Test Item: Motor Speed Drive, Dwg., No. 709-200, Serial No, 8049, (009).

During Tests A and B (below) the Motor Speed Drive was
F-1 design except that it did not have Duxseal on the
oscillator toroid board. During Test C the Motor Speed
Irive was F-1 design. During Test D the riotor Speed Drive
was F=] design except with the filter wires re-routed
according to Authorized Variation A0-1659.

Type of Test: Test A Vibration (Sine)
Test B Vibration (Sine-Random)
Test C Vibration (Sine-Random)
Test D Vibration (Sine-Random)

Date of Test: Tests A and B June 19, 1963
Test C June 2k, 1963
Test D June 27, 1963

. Test Purpose: Test A: The purpose of this test was to determine

whether the Motor Speed Drive would withstand the sine

vibration specified in Appendix D before subjecting the
unit to the combination sine-random vibration test
specified in Appendix D.

Test B The purpose of this test was to determine
whether the Motor Speed Drive would withstand the sine-
random qualification vibration specified in Appendix D.

Test C: The purpose of this test was to determine

IT the oscillator toroid support board and associated
wiring would physically withstand the sine-random
qualification level of vibration specified in Appendix

E #hen modified as described in Authorized Variation
AO-1656. This authorizes the use of Duxseal betiween

the oscillator toroid support board and the filter box,

to reduce the vibration levels experienced by the component
board during previous vibration tests.
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Conclusion:

Test Procedure:

Approved for Release: 2024/01/30 C05098945

Test D: The purpose of this test was to determine
I¥ the filter wiring of the Motor Speed Drive would
physically withstand the sine-random qualification
level of vibration specified in Appendix D when
modified as specified in Authorized Variation A0-1659.
This authorizes the re-routing of wires to eliminate
excessive motion and subsequent stress om the filter
wires during vibration.

Test A: The Motor Speed Drive performance did not

change significantly after being subjected to the

specified sine vibration test.

Test B: The Motor Speed Drive before alteration

as specified in Test Purpose - Test C and D - above,

was not capable of withstanding the sine-random
vibration specified in Appendix D.

Tests C and D The sections of the Motor Speed Drive
modified as specified above were not physically damaged
by the vibration tests.

Several failures occurred and a summary of each failure
is shown in Appendix §65),

Test A

1., A pre-vibration operability test was performed in
accordance with In-Process Test Procedure QC-A-307,
Paragraphs 5.1 through 5.7 (Test T=319).

2. The Motor Speed Drive was subjected to sine vibration
as specified in Appendix D. During the test the
Motor Speed Drive was enecglzed, the wave shape of
the motor power voltage was monitored on an
oscilloscope, and the period of the frequency was
measured at speed steps 10, 19, 28, 37, L6, 55 and 6kL.

3. The Motor Speed Drive was tested in accordance with
QC-A~307 sections as follows: 5.6.,1.1 through 5.6.3.3
and sections of 5.6.4.2 through 5.6.L.5 to demonstrate
that the data signal amplifiers were operating
(Test T=329).

Test B
1. The Motor Speed Drive was subjected to sine-random
vibration as specified in Appendix D in the Y axis.

A failure occurred after a few seconds of random
vibration, before sine vibration was applied.
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2.

3e

Test

20
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The period of the frequency of the output of the
Motor Speed Drive was measured for all speed steps
and this revealed that speeds lj1 throygh 56 were
inoperable (T-33L). The Motor Speed Drive was then
inspected and the cause of failure determined.

The Motor Speed Drive was repaired and modified

by inserting Duxseal compound on top of the oscillator
torold support board to damp vibrations which caused
the failure. (Authorized Variation A0-1656).

C

The Motor Speed Drive was tested for operability in
accordance with QC-A-307 sections 5.1 through 5.5.
The applicable sect’ons of 5.€ were performed to
determine the Motor Power Test Point voltage, the
Motor Power Test Point voltage distortion, and

the voltage across phase A and phase B at speed
steps 01, 10, 17, 28, L6, 55, 6L. The applicable
sections of paragraph 5.6.L.2 were performed to
verify that the data signal amplifiers were
operating, and the period of the frequency for all
6l speed steps was measured (Test T-352).

The Motor Speed Drive was then subjected to the
sine-random vibration specified in Appendix D in
the Z axis. The motor speed drive was energized
during the vibration test and the wave shape of
the output motor voltage was monitored on an
oscilloscope. During the test, the period the
frequency for speed steps 01, lu, 1y, 20, 37, L6,
55, 6L was measured.

At Ol cps the output of phase A failed and at 220 cps
the output of phase B failed., The cover of the Motor
Speed Drive was removed and the unit was inspected

to determine the cause ol failure.

A broken lead was discovered on filter F1-305 which

was the cause of failure 2t 220 cps. The wire was
repaired, then the Motor Speed Drive was reassembled.
The cause of the failure at 6L cps was a shorted output
transistor. This failure was not repaired at this time.

The Motor Speed Drive was mounted for vibration
in the Y axis and after the third equalization run
no signals could be obtsined on the monitoring test set.
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6. The cover was again removed and an insoection of
the Motor Speed Drive was made. An output power
‘ transistor, Q-325 (2N1016C), and a by-pass capacitor
C313 were replaced. (The transistor failed during
Z axis, see paragraph 3 above, and the capacitor
failed during Y axis - see test results.)

Ts The period of the frequency and the Motor Power
. Test Point voltage were measured at speed steps 01,
10, 19, 28, 37, L6, 55 and 64, The distortion of
phase A and phase B voltage was determined at speed
steps 01, 28 and 6L.

8. The Motor Speed Drive was then subjected to the
sine-random vibration specified in Appendix D in
the Y axis. Power was applied to the specimen
and the outputs monitored as specified above
(Test A, paragraph 2).

9. The period of frequency, the voltage of the Motor
Power Test Point, and the percent distortion of
Motor Power A and Motor Power B voltage were
measured at speed steps 01, 10, 19, 28, 37, L6,
55 and 6k.

10.  The Motor Speed Drive was then subjected to *he

sine-rardom vibration specified in Appendix D in
. the X axis. Power was applied to the specimen
© and the outputs monitored as stated in 8 above.

11. The period of the frequency and the Moctor Power
Test Point voltage were measured at speed steps
01, 10, 15, 28, 37, L6, 55 and 6L.

12. An analysis of the difficulties experienced in
the preceding tests was initiated. Before the
analysis was camplete a modification was made
on the filter wires to eliminate relatively long
spans of unsupported wire, and thereby prevent
motion and subsequent stress on the affected
wires during vibration. (Authorized Variation
AO=-1659)

Tast D

1. The following measurements were made at speed
steps 01, 10, 19, 28, 37, L6, 55 and 6L: Period
of the frequency, Motor Power Test Point voltage,
percent distortion on phase A and phase B output
voltage.

Jutput was present on only three steps.
(See results)

® 23
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Test Results:
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2. The unit was mounted for sine-random vibration as
specified in Appendix D in the X axis. Power was
apvlied to the specimen during egqualization but
was removed before the test start because ocutputs
from the three remaining speed steps were lost
during equalization.

3. The Motor Speed Drive was then subjected to the
sine-random vibration specified in Appendix D
in the X, Y, and Z axes. Between each axis the
cover was removed from the specimen and an
inspection was made to verify the condition of
the -modified assembly.

Test A

The results of the operability tests before and after
sine vibration (Test A) show no degradation in per=
formance of the Motor Speed Drive due to the sine
vibration.

Test B

After a few seconds of sine-randam vibration in the

Y axis = Procedure, Test A, Paragraph L - there was no
output fram the oscillator on speed steps L1 through
56 and the periods on the remainder of the speed

steps decreased by about 8 percent. (Failure Report
A0-770).

An inspection of the Motor Speed Drive revealed same
broken inductor leads., These inductor leads were
embedded in epoxy. During vibration this epoxy:
cracked and broke the leads. An investigation of the
magnitude of the forces experienced by this oscillator
beard during vibration indicated forces resulting in
accelerations as high as 150g., Duxseal was assembled
in the Motor Speed Drive on top of the toroid support
board, to reduce these forces, (Authorized Variation
A0-1656).

Tesgt C

When vibrated in the Z axis (combined sine-random),
after the insertion of Duxseal, an output transistor,
Q=320 (2N1016) shorted at about 6L cps of the sine
sweep, resulting in loss of output in the A phase.
(Failure Report AO-786). At about 220 cps of the sine
sweep a lead on FL~-305 filter broke, resulting in
complete loss of output. (Failure Report A0-756).

E-11L
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After campletion of testing in the Z axis the Motor
Speed Drive cover was removed and the lead that broke
was resoldered to FL-305. This repair restored the
output in B phase only.

During equalization for vibration in the Y axis a
capacitor C=313 shorted. (Failure Report A0-787).

The Motor Speed Drive was again opened and the power
transistor Q 320 and the capacitor C-=313 were replaced.
The oscillator frequency and motor power test point
voltages measured at speed steps 01, 10, 19, 28, 37, L6,
55, and 6lL.

Distortion was measured at steps Ol, 28, and 6L. After
being vibrated in the Y axis the period of the frequency
of steps 01, 10, 19, 28, 37, L6, 55, and 6L decreased
about 1 percent. (Failure Report A0-789).

The results after vibration in the X axis indicated that
this axis of vibration did not affect the performance
of the Motor Speed Drive.

The Motor Speed Drive was again opened and inspected.
The cause of the decrease in period after Y axis
vibration was found to be broken capacitor leads on
C-30L4, C-339, and C-336., (Failure Report A0-739),

. None of the Failures in the three axes were related

to the oascillator board which had been treated with
Duxseal. :

Teat D

A modification to eliminate the cause of the filter
lead failure (AO-756) was made according to Authorized
Variation AO 1659, and the Motor Speed Drive was tested
for operability. An inspection of this operability
data indicated that outputs were present only on speed
steps Ol, 10, 19, indicating that the previous failure

‘analysis was incomplete. However, the vibration test

was continued, since the primary purpose was to
investigate the effect of the filter lead modification.

Power was applied to the M.S.D. during equalization for
the X axis, but was removed during the test (3 axes)

because output from the remaining 3 speed steps was
lost during X axis equalization.
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Inspections after each axis of vibration indicated that
the wires did not break and that the rearrangement of
the filter leads was satisfactory.

Complete test data are in the Reliability Test Group
files, and will be made available, to those interested,
upon request.
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| AEPENDIX 654

“ .

Failure Report No. Failure Recommended Change
AO=T770 Broken inductor leads. Use of Duxseal (AO-1656).
A0-786 Shorted Power Transistor This area is under inves-
Q-320. (2N1016C) tigation. See Failure
Reports AO-L99 and 500.
AO-756 Broken lead on filter. Re=route cables (A0=1659).
A0-787 Shorted capacitor C-313. Investigate vibration
levels with respect to
manufacturers
recommendation.
AO-789 Increased oscillator Pot the oscillator
frequency. section of the Motor
Speed Drive.
AO=796 No output. Pot the oscillator
section of the Motor
. Speed Drive,

NOTE: All failures of this nature on type 2N1016C transistors in the
Motor Speed Drive have occurred when the 1M.S5.D. was being
tested with a test set. None have occurred at the Space
Chamber level.
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Test Ttem:

Type of Test:
Date of Test:

Test Purpose:

Conclusion:

. Test Procedure:

Test Results:

Approved for Release: 2024/01/30 C05098945

1 October 1963

RELIABILITY TEST REPORT NO. 66

Gain Control Electronics Assembly, Dwg. No. 510-105,
S/N 3545 (21200Lk). The GCEA is F-1 design.

Shipping and Storage Temperature Extremes
July 1 and 2, 1963

The purpose of this test was to determine the capability of
the Gain Control Electronics to withstand exposure to high
temperature and low temperature environments,

The Ggin Control Electronics was not adversely affected by
exposure to temperature extremes as described in Appendix D,

1) Lleak rate test QC-A-325, Rev, C, Paragraph 8 was performed
on the GCEA after the previous environmental test,
(Test 3A-2LkL)

2) Operability test QC~A-325, Revision C, Paragraph 5.1
through 5,9.8 was performed on the GCEA, (Test T=316)

3) The temperature extremes test was performed. The test
consisted of 8 hours at 125°F and 8 hours at O°F as
described in Appendix D. (Test 3A-263)

L) Step 2 was repeated. (Test T-L03)
5) Step 1 was repeated. (Test 3A-283)

The operablility test results showed no degradation in
performance due to the temperature extremes test.

The leak rate test results showed a change in leak rate from
a pre-test value of 2 mm Hg/hr to a post test value of

6 mm Hg/hr. Although the unit leaked at a rate higher than
the 3.18 mm Hg/hr. maximum specified, the porous area, which
leaked in this test, had previously been covered with epoxy.
The epoxy apparently was affected by the temperature extrames.
Epoxy would not normally be present,
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‘ Complete test results are in the Reliability Test Group
files and will be made available, to those interested,
upon’ reguest.
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APPENDIX 664

Failure Summary

Failure Report No. Failure Recommended Change
A0 851 Leak Rate was approx- None: This failure
imately double the was previously
specified value, analyzed as poor
workmanship.
E-120
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Tast Item:
Type of Test:
Date of Test:

Test Purposes:

. Conclusions:
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RELTABILITY TEST REPORT NO, 67

Space Chamber Assembly, Dwg. 805-101, S/N 211003
Extended Life Operation in Vacuum
29 June - 2 July 1963
The purpose of this test was to verify the capability of the
C/P system to operate satisfactorilv under the following
conditions which are contained in Appendix 67A.

a. Vacuum environment

b, Ambient temperature
¢. Forward Record Storage misaligned at maximum limits.

d. Continuous mode of operation

a. In general, the C/P system performed successfully under
the conditions stated above,

b, Heat sinks on motors and electronic components kept
generated tempsratures within expected ranges,

¢. Low pressure operation produced no discernable statie
flashing on record.

d. Specified misalignment of the Record Storage Assembly had
no effect upon tracking capability of the C/P system
in a vacuum environment,

e. There was a change in $ A V" of the film bestween
atmosphere and vacuum, The RM payload camera has an

obsolete design bellows damper system, however, so it was
felt that the test results were not valid,
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' Reliability Test Report No. 57

Test Procedure:

Results:

£,

g

The performence of the complete film handling system,
including the camera, will be tested in vacuum using
the Rc components, The Rc camera has the redesigned

bellows damper system.

Transition times and current drain on both Azimuth and
Elevation Servos remained within specifications and did
not vary throughout the test.

The rapid rate of decrease in film velocity during run out
experienced previously in Reliability Test No., 58 was

not present in this test. Redesign of the Take-up Tension
Arm sliminated the drag imposed upon an almost full reel
of film,

Performed paragraph 5,7.5 (Extendad Life Operation) of
Qualification Test Procedure for the Camera Payload Subsystem,
Dwg. NO. 853-117, DCO’ 0-1.

1.

2.

3.

The Air Supply Looper Potentiometer Drive Shaft failed at
the beginning of paragraph 5.7.5.2 above, (Radial cracks,
developed in a sharp shoulder relief during previous
tests, widened to produce shaft breakage. . Details

were reported in Failure Report A0U-806). This constituted
the only fellure during this test and the first wear-out
failure encountered since testing of the C/P began,

Temperatures of the Take-up and Camera motors stayed
within limits predicted by earlier engineering tests for
this mode of operation (Camera motor approximately

110° - 115°F; Take=up motor to 90° - 95°F range) at
75°F ambient temperature. Temperature-time graphs of
Camera motor, Camera feet and MSD feet plotted show the
relation of MSD temperatures to Camera operation. The
MSD operating temperatures also remained within expected
ranges for this type of test,

Each roll of record wound evenly on the take-up spool.
Pressusﬁ inside the chamber during the test averaged
7 x 10 "mm of mercury with 1.0 mm of mercury pressure

inside the Record Storage Assembly during continuous
mode operation,.
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. Heliacility Test Report ‘o, 67

Complete test data are in the Reliability Test Group files
and will be made available, to those interested, upon
request.
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25-32
. 33-40

L1-L8

Run Cut

Toﬁal Hours
Tast Time

12

2L
36

L8
60

72
8l

96
108

120
132
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APPENDIX 67A

TABIE OF CONDITIONS

Camera time/cycle

3 min, 20 sec.

3 min. 20 sec,

3 min. 20 sec.

. 3 min, 20 sec.

3 min, 20 sec.

3 min. 20 sec.

of't

86 mino
L0 sec,
720

86 min,
LO sec,
720

86 min,
LO sec,
720

86 min.
LO sec.
720

86 min.
LO sec,

- 720

86 min,
LO sec.,

Continuous at Speed 6L

E-124

Chamber wWall
Temp, °F.,

L5

LS to 75
75

75 to LS
LS
LS to 75
75

75 to LS
Ls

L5 to 75
75

75
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c/p
Volts

32.5

31.0

30.0

29 .O

28.0

27.0
27.0
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Test Item:

Type of Test:
Date of Test:

Test Purposa:
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RELIABLITY TW"T RFPORT MO, 68

Reliability Model Camera Payload, Drawing No, 805-101,
Serial No., 211-003. The status of the RM Payload design
changes is as follows using the FM 1 as a reference:

1) The RM Payload had the FM-2 design lens system.

2) The RM Camera did not have the improved bellows design,
the improved slit plate positioning mechanism, and the
EMI fix, 4

3) The RM Elevation Bridge was not changed to prevent
interference with the servo filters.

L) The RM Servos, Gain Control Electronics, Motor Speed
Drive, and Air Supply did not have 'iigh reliability
tyve diodes.

5) The RM Electrical Distribution Box did not have the
revised master umbilical tell-tale and associated
circuitry, the redesigned differential temperature
amplifiers, the potted electrical connectors, and the
redesigned Regulated Power Supply.

6) The RM Gain Control Electronics cid not have the foam=
potted transistor leads,

7) The BM Motor Speed Drive did not have a filter added to
decouple the motor power amplifier and the data signal
amplifier,

8) The RM Record Storage did not have the increased
clearance to allow film to clear the upper spacer, The
RM does have i snubber roller, F¥-1 does not.

£, Y and 7 Axes Vibration

June 5, 1943 thrcugh June 21, 1963

The ourpose of this test was to determine if the RM Payload

would survive the qualification level X,Y and 7 axes
vibration defined in Appendix D and meet the verforman.e
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Conclusions:

Test Procedure:
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requirements defined in the Phase II, Flight Payload Model,
Specification No. 802-153, Rev. F.

1) The lens system is considered qualified to survive
vibration, However, the sensitivity of the test to
performance changes was somewhat impaired due to low
resolution of the RM lens, Some slight changes in best
focus position occurred but it is believed that this was
most probably due to test conditions and/or test equipment.

2) The elevation plate assembly is considered qualified for
vibration except for the redesigned keepers on the Azimuth
Servo shaft., (Subsequent testing has qualified these parts)

3) All electrical components operated satisfactorily through
the three axes of vibration. Some out-of~tolerance
conditions existed before vibration, but no change in
performance occurred as a result of vibration.

L) The field tilt that was present before the first axis
of vibration did not appear to change during the three
axes of vibration. However, it is difficult to
determine tilt because the focus curves do not peak sharply.

5) The Relay checks performed per special reliability test
procedure no. 1 (CD-8961, S-INT-L975) showed that relay
K801 in the Azimuth Servo latched during X-axis vibration.
This did not affect the stereo mirror vosition operation.

6) The camera film speed variation resulting from vibration,
although not within specifications, is not considered
significant enough to require retesting the camera and
film drive electronics at the payload level.

1) Performed Preliminary Electrical Checkout, Paragraph 5.u
of 0C Aeceptance Test Procedure 80L-10L, Revision B-3,

2) Pericrmed Fayload Film Tracking test, Paragraph 5.5.1 of
OC Acceptance Test Procedure 80L-10L, Revision B3,

3) Performed Power, Command, Control and Response Test,
Paragraph 5.5.2 through 5.5.2.1.20 of QC Acceptance Test
Procedure 80L-10L, Revision B-3,

L) Repeated Azimuth Servo Checkout, Paragraph 5.5.2.1 of
80L=-10L, B-3, A jack under the truss assembly tilted
the structure and caused erroneous readings on the
first test.

5) Performed “ower, Command, Control and Response Test,
Paragraph 5.5.2.2 through 5.5.2.7.33 of QC Acceptance
Test Procedure 80L-10L, Revision B-3.
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6)

8)

9)

10)

11)

12)

13)

1)
15)

16)

17)

18)

19)

20)
21)
22)

23)

Approved for Release: 2024/01/30 C05098945

Performed Environmental Control Checkout, Paragraph 5.5.3
of QC Acceptance Test Procedure 80L-10L, Revision B-3.

Mounted the Payload on the west collimator.

Performed Statlic Focus Test per Paragraph l.1 of
Special Reliability Test Procedure No. 2.

Performed Dynamic Photo Focus, Paragraph 5.5.5 of QC
Acceptance Test Procedure 80L-10L, Revision B-3,

Performed Focus Sensor Calibration, Paragraph 5.5.6 of
QC Acceptance Test Procedure 80L-10L, Revision B-3,

Performed Slit Evaluation, S1it Data Lamp Aliénnent,
and Film Start=Stop Transients per Special Heliability
Test Procedure No. 5,

Moved Payload to the east collimator.

Re-shimmed Camera because best focus was too0 near the
reverse stop. CPL 20 equal to 0.5 to 0.75 volts.

Repeated steps 8 and 10.

Performed Dynamic Photo Test per Special Reliability
Test Procedure No. L,

Replaced Elevation Servo Mounting Bracket with FM-2
Design Bracket (A0 996 - B 197h7).

Replaced Elevation Servo Lead Screw because it was
binding up and drawing excessive current. (A0-99 -

B 20202)

Repeated Azimuth and Elevation Servo theodolite readings,
Paragraphs 5.5.,2,1,16=B and 5.5.2.2.2-B of QC Acceptance
Test Procedure 80L-10L, Revision B-3,

Performed Relay check per Special Reliability Test
Procedure No. 1 (CD=8961, S-INT=L975).

Performed Y axis vibration.

Performed visual inspection. (A0-996-B 20138)
Repeated step 19.

Repaired failures of Y axis vibration. (See Table 1,

failures AQ 722, 729, 730, 731, 732 and 736). (AQ=yY6=8
203L6)
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2L)
25)

26)
27)
28)

29)
30)

31)

32)
33)
3L)
35)
36)
37)

38)

39)
Lo)
L1)

L2)
L3)

LL)
Ls)
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Repeated step 19,

Performed 7 axis vibration to 16 cycles. (See Table 1
Failure A0=737).

Performed visual inspection. (A0-996-B 20830)
Repaired failure that occurred at 16 cycles of the Z axis,

Repeated vibration in Z axis at 16 cycles. (See
Appendix B, Failure A0=-7L0)

Performed visual inspection. {(A0=996-B 19972)

Incorporated redesign of Azimuth Servo Drive FPin.
(DCO No's. 813-LL2, O-1 and 813-hL3, O=1)

Continued vibration in the Z axis, Sweep from 50 to
2000 cycles, and then completed 16 to 50 cycles,

Performed visual inspection., (A0=996-B 206L6)

Repeated step 19.

Repeated steps 1, 2, 3, 5 and 6,

Mounted Payload on east collimator.

Repeated steps 8, 9 and 10.

Performed S1it Evaluation, S1it Data Lamp Alignment,
and Film Start - Stop Transients per step 2a and 2b of
Special Reliability Test Procedure No. 3.

Performed Dynamic Photo Test per Paragraph 2¢ of
Special Reliability Test Procedure No. 3.

Removed Camera to inspect lens barrel at Camera mounting feet,
Repeated steps 8 and 9.

Removed Camera and remounted Camera because of improper
mounting in step 39.

Repeated step 19,

Repaired failure that occurred in Y-Z axis vibration
(Table 1, Failure A0-7L9).

Performed vibration in the X axis.

Performed visual inspection. (A0-9%6, B-20431)
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Reliability Test Report No. 63

L16) Repeated step 19.

L7) Repeated step 1.

LB) Performed visual check of record tracking. All other
checks under step 2 had been oreviously qualified in
X axis,

L9) FRepeated step 18,

50) “erformed Azimuth and Flevation Servo current measurements.
411 other checks under step 3 had been previously
qualified in X axis, ‘

1) Mounted Payload on the East collimator.

52) Repeated stepos 8 and 9.

53) Repeated step 10 at 3 amperes illumination only.

5L) Repeated step 15,

55) Repeated steps 8 and 9. Results of step 52 had poor

. density, resolution and IMC,

56) Performed Motor Speed Drive frequency checks at speeds
1, 9, 10, 17, 19, 25, 28, 33, 37, L1, L6, L9, 51, 57
and 6L, Poor IMC of step 55 indicated possible MSD failure,

57) Repeated steps 8, 9 and 15, Results of steps 5L and 55
again had poor density, resolution and IMC.

58) Repeated step 8, Results of step 57 had poor exposures,

59) Performed Heater Turn-on, Turn-off Temperature
Verification, Paragraph 5.10,3.2 of QC Acceptance Test
Procedure 80L-10L, Revision B-3,

60) Performed Lens, MSD, and Camera inspection. (A0-996,
B-2L0LO, B-2L0L?, B=20172)

Test Results: The test results are compiled as follows:

1) Table 1 - Test Failures

2} Table 2 - Dynamic Focus Test Results

3) Figure 1 - Focus Cirves Plotted frem Static Focus Tests

L) Figure 2 .« Focus Curves “lotted from Dynamic Focus Tests

. Completes test data are in the Reliability Test group files

and will be made available, to those interested, upon request.
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Reliability Test Report No. 68

Table 1

Failures in RM ®ayload During Qualification Vibration

Failure

Date Failure Axis Explanation
Rept. No,

6/10/63 AC 722 Y Thermostate on Support Ring Falled A design change was incorporated after Y axis,
A preliminary version of the redesign passed
Z axis, and the {inal version passed X axis.
The new design has since been gqualified in the
Y and Z axes.

6/10/63 A0 729 Y The jam nuts which couple the The jam nuts were not properly wired. They

Asimuth Servo lead screw to the were rewired for 7 axis, and finally the safety
Asimuth Servo shaft loosened. wires wers replaced by roll pins after 16
cycles in Z axis. :

6/10/463 A0 730 b The dowel pin the Asimuth Servo Excessive forces from vibration allowed the pin

shaft worked out about 1/ inch. to work out. A design change was incorporeted
during Z sxis vibration which provided & retaiming
featurs.

6/10/63 A0 TN Y The relief valve in the Air Supply Ne locktite was placed on the screw threads

loosened in vibration. during assembly.

6/10/63 A0 732 Y Azimuth Pivot Stud loosened, The Helicoil which holds the stud set screw was ~
defective and did not hold the setl screw. 4 new
halicoil was assembled to the structure and the
set screw remained tight through 7 end X axes.

6/10/63 a0 733 Y Teflon scrapings found on both sides High shock loade, bearing pressure and the

6/13/63 A0 Th49 Z of the spherical pads of the primary relative motion bstween the pads caused the

6/18/63 A0 785 X structural ring. scrapings.

6/10/63 A0 735 Y Dirt and alwminising chips found Auminwe tape that was used in place of

6/13/63 40 750 Z on the meniscus lens. aluminizing flaked off during vibratiom.

6/18/63 a0 T19 X

6/10/63 40 73% Y The spring lock for the brake band The spring lock possibly was not replaced before

was out of the slot of the anchor stud,

vibration.
passed.

This has besn retested in Y axis and
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Reliability Test Ssport Yn, 73§

Table 1 (JONT'D)

Faillures in %4 Payload During Zualificatlion Vibration

longitudinal supports were bent.

Nate Failure Axis Fallure Explanation
Rapt, No,
6/11/543 a0 137 z Drive pin in the Asimuth Tervo shaft A design change in the drive pin and the jam nuts
and lead screw sheared at 16 cps. on the azimuth servo shaft and lead screw was
incorporated. The redesign was succes-fully
testsd through X axis and through 15 to /000 cycles
in Z axis. The new design has since been jualified
in the Y and . axes.
6/11/63 a0 Th9 z Teflon on the unibal shaft was Hirh shock loads, bearing pressure, and the
- 6/18/63 A0 785 X badly shreaded. relative motion between the unibal and unfbal
B shaft caused the scrapirngs.
6/13/63 A0 751 z Lower component support tube had Excessive Vibration at low frequencies caused
6/18/63 a0 782 X cracked welds near two mounting fatiguing of the welds. Also a spacer was
holes (-2 side). missing.
8/18/63 a0 7178 X Ends of Platen marked from striking The platen mount motion was greater than the
mechanism frame, 0.030 inch clearance betwsen the platen and
mechanism frame. No camera degradation resulted.
6£/18/63 %0 780 . X,Y,Z Upper and lower support tubes It was felt that the dirt was generated during
contained metal chips, teflon chips, assembly and sccwaulated in the support Lubes
spoxy, and polishing compound. during vibration.
6/18/63 A0 781 ) 4 Ope screw between upper support tube New mcrews were not used in assembly before
and primary structural ring came vibration. Thus the locking Helicoils did not
loose (+Z side). hold the old screws tightly. .
Tue scrows between lower support
tube and primary strectural ring
came loose (-7 side)
6/18/63 A0 783 X Pivot Stud Clesrance gap was 0,002 Improper Clsarance betwesn f{lat mirror trunien
inch, . block and clemp assembly existed before vibration.
6/10/63 40 T8 X Dowsl pin through nut en pivot stud '
backed out about 1/16 imch,
6/21/63 A0 886 X,Y,2 Flexures on stereo mirror broken and The broken flexures were probably caused by

excessive vibratiem when the crubbing servo
drive pin sheared in Z axis vibratiem,
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TABLE 2: DYMAMIC FOCUS RESULTS

Speed 51, O°F.A, .0088 inch Slit, 28 V Operating Voltage

Photographic Best Focus

Focus Semsor Best Focus

CPL-20% | H & V OM Vertical CPL~20 % I Error % Change Density
Process Tickst ¥o. VYolte Resolution Resolubion Volts (Moasured f from
Lines/ma Lines/ma O Cire l”?‘ Nominal Film of -
Spesd (Proa
Data Treok) Stap 6
1268 (pre Y,2) 3.13% 78 19 2.753 0,975 (3, 0758 1.k7
1272 (pomt Y,Z) 3,13 iz 73 2.865 +5,068 «0,29% 1.h7
1276 (post Y,Z)se 3.302 83 83 2,865 +3.320 «0.125% Lol
1280 (post Y,z)ese 13,269 i Th R «3.76 0y 208 1.ky
1287 (post X,Y,2) 3.249 69 69 2.929 +3.042 -0, 050 1.2k
1290 {post X,Y,2)es2%13,501 ™ 7 2,929 +0.78 «0,1508 1.22

PEe

CPL=20 - Platem Position, 0.25V = 0,001 inch.

Results of Dynamic Focus Test that is run after Dynamic Photo Tests

Performed after Camers was removed for mounting feet imspectiion

Performsd becsuse of apparent change in field tilt in Process Ticket 1287
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est Item:

Date of Test:

Test Purpose:

Conclusions:

Test Procedure:

Test Results:
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RELIAZILITY TiST REPORT NO. 69

Heater Control #ssembly, Dwg. No. 516-181, S/N 26.

“hipping Temperature Extreme -~ High (For low temperature,
see Reliability Test Report No, 56)

May 4, 1963 to May 10, 1963

The purpose of this test was to determine if the Heater
Control Assembly would withstand the high temperature
environment for three days, as defined in Appendix 69A and

meet the performance requirements of Yrawing No. 516-181,
Note 11.

The Heater “ontrol Assembly has successfully passed the high
temperature test.,

1) Perform paragraph 5.1 through 5..4.28 (Operability) of
WC In-Process Test Procedure QC-A-301, Revision A5,

2) Perform high temperature environment test according to
Appendix 69A.

3) Repeat step (1).

The test data are tabulated on the sheets in Table 1.

Approved for Release: 2024/01/30 C05098945
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APPENDIX 69A

The Heater Control Assembly shall be stored in a temperature
environment of 125°F for 72 hours. Rate of increase of
temperature shall not exceed 1°F per minute. Remove the
Heater Control Assembly from the chamber and allow to cool
in room temperature until an equilibrium has been reached.

E-136
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A 4
TABLE 1
TEST ITEM Heater Control Assembly UnTE May 7, 1963 to May 10, 1963
TEST ITEM OWG. NO. S16=2800, FRUCELURE hAME In-Process, Heater Control
TiST ITEM SERIAL NO.. 26 S i «QCELGHE NO. 5“‘5%; n-;ﬁiwi
P i e s e T — m
Procedure _— = Yailure Prosedure
Faragraph O NLTS __m__.,;ﬂﬁ@ et Rapors prosedare
Reference Hin, Max.| Tegt [Test® | Test Humber Reference
S.3.11 Insulstion Resistance ohms 100 hook LOoK
g nag o §
Skl Pase Corrent ™ sLo {660 | 575 585
§.be17 Load Voltage - Heater On vde 25.8 | 28,51 27.63 27.9
S.hi.21 Switohing Transistor Voltege vde - | 50§ 0.L19 0,L1lg
Seh.27 laakage - Heater Off wdo - | L0051 000 ~001
» ,
]
o
LA
“]
SENVIRORMENTAL TEST_ High Temperature
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RELIABILITY TEST REPORT NO. 70

Test Item: Heater Control Assembly, Dwg. No. 516-181, S/N.26

Type of Test: Shock

Date of Test: May 20, 1963

Test Purpose: The purpose of this test was to determine if the Heater

Control Assembly would survive qualification level shock
defined in Appendix D and mest the performance requiremsnts
of Dwg. No, 516-181, Note 11, ‘

Conclusion: The Heater Control Assembly will survive qualification
level shock.

Test Procedure: 1) Perform paragraphs 5.1 through 5.L.28 (Operability) of
QC In-Process Test Procedure QC-A-301, Revision A-5,

2) Perform tX, £Y, and 17 axes shock test.per Appendix D. Check
conbinuity of the fuses after each shock.

3) Repeat step (1).

. Test Results: The test data are tabulated on the data sheet 1inTable 1.
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L 4
TARLE 1
TEST ITEX __Meaber Cesisal pesesbly =~ =~~~ LaTE 20, 1903

TEST ITEM DWG. NC. _S46-43%
TEST ITEM SERIAL NG, 26

Procedure

FRUCE URE hang In-Process, Hester Control

LUCELUME N0, %

m—_ Vhh SURED Failure Procedure
Puragraph HAME UNITS T,-fﬂd“"‘ Toui Report Deviation
Reference Hin., Hex.! Tegt ITest® | Test Rumber Reference
S.3.11 Insulstion Besistance ehms 300 | - | LhooE $OE

weg L Hog
[ ] Paoe Corres: = 5k0 | 660 | 585 57%
Sokiol? Lead ¥oltegs - Hester On wie 5.8 26,5 27.9 z'lalk
S.hl21 . Switching Transistor Voltage who -— 4500 Jhik 29
Solio27 issinge - Heater Off e - <008 .O0L »00

6£T-3

*EUVIRORMERTAL TEST__sheal
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Test Item:
Type of Test:
Date of Test:

Test Purpose:

Conclusion:

Test Procedure:

Test Resulis:
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RELTABILITY TEST REPORT NO. 71

ALr Supply Assembly, Dwg. No. 711-185, S/N 1172
Shock Test

June 25, 1963

The purpose of this test was to determine if the Air Supply
would survive the qualification shock levels defined in
irnandix D and meet the performance requirements defined

in the Air Supply Test Procedure (C-A-308, Rev, F.

The Air Svoply will survive the shock levels defined in
Appendix D and meet the performance requiremsnts of QC-A=308,
Rev. F.

A) Perform paragraphs 5.1 through 5.18 and 5.20 through
5422 of Test Procedure for Air Supply (QC-A~308,
Rev. F.).

B) Perform the shock test aécorﬂing to Appendix D,
C) Repeat Procedure A after the Air Supply has been inspected,

The actual levels applied to the Air Supply are shown in
Appendix 71A.The horisontal Hyge shock machine at

Lincoln Plant 18 incapable of delivering short-time pulse
with a low "G" input, Based on engineering judgment, the
actual qualification shock test was more severs than the
required test. Therefore, the air supply will survive the
shock levels defined in Appendix B. .omplete test aats,
including pictures of the shock wuve forms, are in the
Reliability Test Group files and will be made available

to those interested upon request.

E-1ko
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Reliability Test Report No, 71

APPENDIX T71A

Shock levels applied to Air Supply:

Axis G's Time Duration
+X 5.8 9 ’
-X 6,0 9
+Y 3.3 10
Y 3.1 ' 10
+Z 3.1 6

i -z 3.0 10

Wave shape was 1/2 sinusoidal,

E-1k1
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Test Item:
Tvoe of Test:

Nate of Test:

Purpose:

Conclusion:

Test Procedure:
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RELTIABILITY TEST REPORT NO, 72

Distribution Box, Dwg. No. 617-11L, Serial No. 2%LL
Vibration (Y and 7 axis)

May 1L, 1963 (Y axis)

May 15, 1963 (Z axis)

The purnoss of this test was to determine if the Distribution
Box would survive the qualification level Y and 7 axis
vibration defined in Appendix D and subsequently meet tne
performance requirements defined in Phase II Electrical
Distribution Component Specification No. 602-128,

The test item, as designed on the test date, will not meet
requirements after being subjected to the gualification
level vibration specified in Appendix D. .o failures were
detected after vibration in the Y axis., After vibration in
the Z axis, broken leads on capscitors C-2 and C-32 and a
broken lead on diocde CR2 in the Record Transport Control
Module prevented thes test item from performing satisfactorily.
A severed epoxy bond between capacitors and the component
board indicated that the board was experiencing excessive
motion during the test., The stresses accompanying this
motion provide conditions which may cause other failures,
The test item met leak rate requirements after vibration

in both axes.

1) The test item was modified to correct the cause of the
failure that occurred in the previous vibration test,
The results of this test are documented in Reliability
Test Report No. LO (S-INT=L773). The modification
consisted of enclosing the area where the failure

occurred with foam epoxy.

2) The test item was operability tested per In-Process Test
QAC~-A=30L, Revision C-2 (Test No., T-187).

E-1k2
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Reliability Test Report No, 72

Results:

3) The test item was tested for leak per (C=A=325,
Revision C (Test No. 3A=191).

i) The test item was then subjected to the vibration
levels specified in Appendix D in the Y-axis,

5) The test item was then subjected to portions of
0C=A=30L as a cursory test to detect effects of Y axis
vibration., The selected portions were as follows:

Par!grsgh Module

505 Fuse

5.7 & 5.8 Taks-up Transport
Control Medule

5,11 & Voltage Regulated Powsr Supply

Measuremente of

5.1k

5.18 @ 70° only Differential Amplifier
CPL=3

5,23 @ 70° only Differential Amplifier
CPL=5

6) The test item was then subjected to the vibration levels
specified in Appendix D in the Z axis.

7) The operability test specified in paragraph 5 above was
repeated. :

8) A leak rate test per QC-A=-325, Revision C was performed
(T.St No. 3A"308)|

The operability test performed after vibration in the Y axis
indicated that the Distribution Box was not damaged by this
test,

The operability test performed after vibration in the 7 axis
indicated that the Record Transport module was not operating
satisfactorily. Power on the supply brake was not removed
within plus or minus 0.25 second after the take-up relay
was de-energized (Reference Fgilure Report A0 653).

The leak rate test after vibration in the Y and 7 axis was
0.5 mm of Hg per hour; leak rate requirements allow 3.175 mm
of Hg per hour., The Take-up Transport module was removed
from the Distribution Box and the following troubles were

E-143
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' Reliability Test Report No, 72

a. Loose leads (open circuit) in capacitors C-2 and
C=32,

b. Epoxy bond between C-32 on C-2 capacitors and component
board severed, )

¢. DBroken wire at diode CR2,
d. Relay K-2 remained in its latched state,

Complete test data are in the Reliability Test Group files
and are available upon request,

. E-1k4
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Test Ttem:
Type of Test:
Date of Test:

Purpose:

Conclusion:

Test Procedure:
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RELTABILITY TEST REPORT NO. 73

Distribution Box, Dwg. No. 617-11L, Serial No., 29LL
Vibration (X, Y & Z axes)
June 1, 1963

The purpose of this test was to determine if the Distribution
Box would survive the qualifieation level X, Y and 7 axes
vibration defined in Appendix D and subsequently meet the
performance requirements defined in Phase II Electrieal
Distribution Component Svecification No, 602-128,

The test item, as designed on the date of test, will not
meet requirements after being subjected to the qualification
lavel vibration specified in Appendix D. .ihe Record
Transport Control Module and the Fuse codule successfully
withstood vibration in all three axes. After vibration in
the X axis, a loose terminal and a broken wire were noticed
in (CPL-5) Differential Amplifier module. Both Differential
Amplifiers had successfully withstood vibration in the Y and
Z axes in a prior test (Reference Reliability Report No. 72).
The Distribution Box falled to meet leak rate requirements
after vibration in the X-axis; in the previous test
raferenced above the lesk rate requirements were met after
vibration in the Y and 7 axes. After vibration in the Y and
7 axes, a transistor (Q=126) failed which disabled the plus
22 volt portion of the Regulated Power Supply module, This
Regulated Power Supply previously passed all three axes of
qualification vibration, and therefore, is considered qualified.

1) The test item was modified to correct the cause of the
failure that occurred in the previous vibration test,
The results of this test are documented in Reliability
Test Report No. 72. The modification consisted of potting
a complete section of the Record Transport Module,

2) The test item was operability tested per In-Process test
procedure (QC-A-30L, Revision D (Test No. T=265).

E-1h45

Approved for Release: 2024/01/30 C05098945




C05098945
Approved for Release: 2024/01/30 C05098945

Reliability Test Report No. 73

3)' The test item was tested for leak per QC-A-325,
Revision C (Test No. 3A-22L).

L) The test item was then subjected to the vibratiom
levels specified in Appendix D in the X axis.

5) The test item was then retested per (C-A-30L,
Revision D (Test No. T=265 Post X axis).

6) The test item was then tested for leak per QC=A=325,
Revision C,

7) The test item was then subjected to the vibration
levels specified in Appendix D in the Y axis,

8) The test item was then subjected to portions of QC-A-30L
as a cursory test to detect effects of Y axis vibration.
The portions selected were as follows:

Paragr Module
5.7 & 5,8 Take=up Transport
' Control Moduls

5.11 & Voltage Regulated Power Supply

Measurement of

5.1k

5.18 @ 70°* only Differential Amplifier
CPL=3

5.23 @ 70° only Differential Amplifier
CPL-5

9) The test item was then subjected to the vibration levels
specified in Appendix D in the Z axis.

10) The abridged operability test described in paragraph 8
above was repsated,

Results: After vibration in the X axis, the Distribution Box failed
leak rate (Rsference Failure Report AD 689) and the
Differential Amplifier (CPL-S) failed. A terminal was
loose on TB-3 and a wire between pin 6 and terminal 6 was
missing. (Reference Failure Report A0 688) No other
defects were noted.
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‘ Reliability Test Report YNo. 73

Performance tests after vibration in the Y axie indicated
that the test item was not affected.

After vibration in the 7 axis, a transistor (0-126) failed
which disabled the plus 22 volt portion of the Regulated
Power Supply.

Complete test data are in the Reliability Test Oroup files

and available upon request, A summary of the failures is
shown in Appendix 734.

E-147

Approved for Release: 2024/01/30 C05098945




c05098945

Approved for Release: 2024/01/30 C05098945

. Reliability Test Report No. 73

Failure Report “No.

AO 688

A0 689
A0 691

APPENDIX 73A
FATLURE SUMMARY

Fallure
lLoose terminal and missing wire
in Differential Amplifier module.
Caused incorrsct outputs on CPL<S,
Excessive leak rate,
Faulty transistor caused loss of

plues 22 volt portion of Regulated
Power Supply. ‘
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Redesign terminals.

(Failure not analyzed)

No change. Unit has
been qualified,



C05098945

Test, Item:

Type of Test:
Date of Test:

Test Purvose:

Conclusions:

‘ Test Procedure:

Taest Results:
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RELTABILITY TEST REPORT NO. 7L

Forward Record Storage Assembly (FRSA), Dwg. No.
712-L79, S/N SLLS

Acceleration (Powered Flight)
June L, 1963

The purpose of this test was to determine if the

Forward Record Storage Assembly would survive the
qualification acceleration levels defined in Apperdix D

and meet the performance requirements defined in the
Forward Record Storage Test Procedure QC-A-337, Revision C,

The FRSA will survive the scceleration levels defined in
Appendix D and meet the performance requirements of QC-A=337,
Revision C. One failure occurred during the post
acceleration test but was not attributed to the acceleration
test,

A) Perform paragraphs 5.6 (film speed test), 5.7 (instru-
mentation check) and 5.9 (tracking test) of Test
Procedure for FRSA (QC-A-337, Revision C).

B) Perform the acceleration test according to Appendix D,

C) Repeat Procedurs A after the FRSA has been inspected.

The FRSA was inspected upon completion 6f the acceleration
test and no visual damage was noticed.

The post operability test was successfully completed with
the exception of the bilas angle test. The bias angle
previous to the acceleration test was O° LL' (0°® LS5' is
the ;equired specification) and the post test result is
1° 157,
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Reliability Test Report No. 7k

A check was made on parallelism between rollers of the
FRSA which showed that the rollers were not within
tolerances. This is one possible cause for the out of
specification bias angle. Another possible reason is
distortion of the side frames on the FRSA by the handling
frame which adapte the FRSA to the test stand., This has
been 2 troublesome area in the past.

Despite the out of specification bias angle, tracking of
the FRSA was excellent and the fallure angles were nearly
equal,

Complete test data are in the Raliability Test Group files
and will be made available, to those interested, upon
request,
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Test Item:
Type of.Test:

Date of Test:

Test .Purposes:

Conclusions:
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" RELIABILITY TEST REPORT NO. 75

RM Payload, Dwg. No. 805-101, Serial No. 211003
Qualification Vibration
August L and 5, 1963

The purposes of subjecting the payload to the qualification
vibration test defined in Apvendix D were as follows:

l. Primary

a., To determine whether the stereo mirror, when held
with its thin plate potted to the Inner Ring,
would remain structurally intact during wvibration.

b. To determine whether the Stereo Mirror Assembly
flexures would survive vibration, ’

2. Secondary

a. To determine whether the Azimuth Servo drive pin,
which was redesigned as a result of an earlier
failure in vibration, would survive that portion
of the qualification vibration test in which it
was yet unqualified - all of the Y axis and 5-15
cps in the Z axis,

b, To determine whether the three thermostats that are
mounted on the Primary Structural Ring would survive
that portion of the qualification vibration teat in
which they were yet unqualified - the Y and 7 axes.

l. The sterso mirror, when held with its thin plate potted
to the Inner Ring, will remain structurally intact during
qualification level vibration.

2. Most of the flexures in the sterso mirror assembly will
survive qualification level vibration.
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Test Procedure: 1.
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The Azimuth Servo drive pin will survive Y axis
qualification level vibration and 5-15 cps in the Z axis.

The thermostats on the Primary Structure Ring will
survive Y and 7 axis qualification vibration.

Serial No. 1L stereo mirror was installed in the

RM Payload with its thin plate potted to the Inner

Ring. The light shield which fastens to the Outer
Ring was left off in order to facilitate between-
axes inspection.

The supply cassette was loaded with 3000 feet of film
and the film was threaded through the Camera and film
supply cassette.

The payload, without its chute and take-up cassette, was
moved into the vibration area and mounted in its
vibration fixture for Y axis vibration according to
procedure QC-A-513A,

The stereo mirror was positioned at 0° in elevation and

- 0°® in agzimuth, Power was applied to the Torque Motor

in the film supply cassette.

The payload was vibrated in the Y axis to the levels
defined in Appendix D.

The payload was inspected for damage due to vibration,.
This inspection included removing the Outer Ring from
the Stereo Mirror Assembly in order to examine the
flexures, The thermostats on the Primary Structure Ring
were given an operability check.

The payload was rotated 90° for vibration in the Z axis,

Power was applied to the Torque Motor and the payload
was vibrated in the 7 axis to the levels defined in
Appendix D.

Step 6 was repeated.

The fixture-payload combination was remounted on the
vibrator for vibration in the X axis.

Power was apvlied to the Torque Motor and the payload
was vibrated in the X axis to the levels defined in
Aopendix D,
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: 12, Step 6 was repeated and the payload was removed from the
fixture,
Test Results: The results of this test were as follows:
l. Y axis wvibration
a. During vibration the system dumped at 280, LLO, and
800 cps due to fixture resonances. The payload was
examined visually after each dump. No evidence of
damage was observed.
b. Post-vibration inspection results:
1. The stereo mirror was still securely in place.

2. The flexures in the Stereo Mirror Assembly were
undamaged.

3. The Azimuth Servo drive pin was undamaged.

e The thermostats on the Primary Structure Ring
were operable,

. 2. Z axis vibration
a. During vibration the system dumped at 290 and 960 cps.
The payload was examined visually after each dump.
No evidence of damage was observed.
b. Post-vibration inspection results:
le The stereo mirror was still securely in place.
2. One of the flexures in a stack of flexures was
broken and a small crack was found in another
part of the same flexure (see Figure 1). None
of the other flexures were observed to be
damagedj it is conceivable, however, that some
of the hidden flexures could have been damaged.
3. The Azimuth Servo drive pin was undamaged.

L. The thermostats on the Primary Structural Ring
were operable,

3. X axis vibration

a. During vibration the system dumped at 275 and 950 cps.,
. The payload was examined visually after each dump,
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Figure 1. I.océtion of Failures after Z-Axis Vibra“tion.
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No evidence of damage was observed.
b. Post vibration inspection results:
1. The stereo mirror was still securely in place,

2. The rest of the flexures in the stack of flexures
that had one broken flexure after Z axis '
vibration were broken. The crack that started
in 7 axis vibration had become larger. Another
crack was found in the same flexure and part of
the flexure was bent. A new crack was also
found in one of the short flexures. Four other
flexures were bent. Figure 2 shows the
locations of these cracks and bends. The rest
of the flexures were without visible damage.,

This test was performed on the RM Payload with a modified
stereo mirror. When the former stereo mirror was replaced,

it was discovered that nearly all the flexures were broken
(see Table 1 of Reliability Tess Repert No. 68). .
The former suvereo mirror had been subjected %o a qualirication
level vibration test in all three axes as a part of the

RM Payload. During the Z axis vibration testing, the

- Payload was subjected to some additional testing in the

15-2L cps region due to failure and subsequent redesign of
the azimuth servo pin. An inspection of the Payload (which
did not include removal of the stereo mirror cell cover) and
a test of the Payload following vibration did not indicate
any problem with the stereo mirror. The Payload had also
been transported to and from Linecoln Plant without a
shipping container for EMI testing prior to discovering the
broken flexures. However, a careful review of the shipping
operation makes it appear unlikely that the transportation
had any significant affect on the flexure problem,

A plece was missing from the thick plate and egg-crate
structure of the stereo mirror glass blank used in this test.
This piece was chipped out some time prior to the test,
However, it is believed that this defect had little effect
on the tect wesults, Tts dimensions and weight are given in

Figure 3.

43 indicated above, there was considerably less damage to tre
stereo mirror flexures as a result of this vibration test
compared to the former test. The explanation for this is not
clear since there were a number of differences between the
tests., However, it is believed that the extra vibration the
former stereo mirror received in the 15 to 2L cps region in
the 7 axis is the most probable cause for the additional
damage,
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Figure 2. Iocation of Failures after ¥-Axis Vibration
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As a result of the flexure failures that occurred in this
test and the previous test, a design change will be made
beginning with the F=205 Payload. This change will
incorporate an additional 12 flexures and six snubbers
will be added to limit the lateral motion of the mirror,

E-157

Approved for Release: 2024/01/30 C05098945



C05098945 Approved for Release: 2024/01/30 C05098945

Chip (extends only about

/\/ halfway through the

~. mirror).
\ Pl

e
, ' -
% AN
. / \\
\
/'/ | g \\
-z 7 3+Z

AN

A

e | | A
Station Alin.) B(in,) e
2 0575 0198 ) T e
.3 +590 «197 '
'052 «198 +
6 ,589  ,198 ‘ Sl .
7 607  .198  WEIOHT = 118.2 1bs, = SRS S
8 600 2199 py4s 1s sbout § lbs. below average. — - :)
{ : | ' Z o )
-t P T e e - [_ o S e ~:!.-—~:..::J-,==V- =

Figure 3. Weight and Dimensions of the Flat Mirror
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Approved for Release: 2024/01/30 C05098945

RELIABILITY TRWST REPORT NO. 76

Forward Record Storage Assembly, Dwg. No., 712479,
SN shkS

De-orbit Vibration and De-orbit Acceleration
1 and 22 July 1963

The purpose of this test was to determine if the Forward
Record Storage Assembly would survive the qualification
re-entry vihration and acceleration levels defined in
Appendix D , and store and protect 3,000 feet of film
from damage,

The FRSA will survive the vibration and acceleration levels
defined in Appendix D and adequately store and protect
3,000 feet of film.

A) Prepare eight strips of 9»1/2 inch wide by 2 ft. long
unexposed film and place two latentimages (grey scales)
on each of the eight strips.

B) Wind 3,000 ft. of exposed film onto the take~up spool
and interleave each of the eight strips of unexposed
film at every 375 feet.

C) Assemble the take-up Spool and mount the FRSA to the
vibration fixture,

D) Vibrate tre FRSA according to the levels shown in
Appendix D

E) Inspect the FRSA for broken or damaged parts.

F) Accelerat~ the FRSA according to the levels shown in
Apperdix D,
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Reliability Test Report No., 76

Test Resulis:

G) Repeat Procedurs E.
H) Process each of the eight strips of unexposed film,

I) Record density readings of the grey scales on each of
the processed strips, )

The FRSA successfully survived the de-orbit vibration and
acceleration tests with no broken or damaged parts.

In & dark enclosure, esch of the eight unexposed sirips of
film were removed from the spool and then sent out for
processing, The eight strips were analyzed by taking
density readings of the grey scale portion. These readings
were compared to the density readings of a control strip
and the difference was negligible,
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Conclusion:

Test Procedure:
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RELTABILITY TEST REPORT NO. 77

Motor Speed Drive, Dwg. No. 709-200, Serial No. 302005
(LB16)

Sine=Random Vibration

July 19 through 22, 1963

The purpose of this test was to determine the capability of
the Motor Spced Drive to withstand the qualification level
sine~-random vibration described in Appendix D.

The Motor Speed Drive is capable of withstanding the
qualification level sine=random vibration defined in

Appendix D,

1.

2.

3.

L,

5.

The unit was checked on the Motor Speed Drive Test Set

to assure operability. The only readings recorded before
vibration were period (1/f) readings at speed steps 1,
10, 19, 28, 37, L6, 55 and 6L, These speed steps were
selected because correct operation of the MSD at these
soeeds indicates operation of all oscillator components,.

The MSD was vibrated at the levels defined in Avpendix D
in the Z axis.

A more complete operability check was performed. This
check consisted of recording readings of Period x 10, Al,
A2, Bl and B2 output voltages, ¥ distortion and Motor
Power Test Point voltages at the same selected speed
steps as in Procedure par. 1. Data Signal Amplifier
Test "oint output was also measured.

The MSD was vibrated at the levels defined in Appendix D
in the Y axis,

Procedure par. 3 was repeated,

The MSD was vibrated at the levels defined in Appendix D
in the X axis,
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T« Procedure par. 3. was repeated,

8. A complete operability test in accordance with
QC-A=307, revision C paragraphs 5.4 through 5.6.L
was performad,

Test Results: This vibration test was initially intended for engineering
evaluation and as a result only frequencies weres measured
prior to Z axis wvibration., Upon completion of the first
axis (Z) of vibration the decision was made to perform a
more complete operabllity test after each axis and use the
results to verify qualification of the MSD through vibration.
Engineering judgment indicated that there was sufficient
data prior to Z axis vibration to verify qualification.

As discussed below, the frequencies were out of tolerance
prior to the start of the vibration test, However, the
changes observed as a result of the test were insignificant.
The voltage and motor power test point voltage were also
out of tolerance prior to the start of the test, but these
voltages did not change significantly as a result of the
test, All other performance characteristics were within

. specification. Visual inspection of the Motor Speed Drive
after all three axes of vibration indicated that no physical
damage occurred during vibration.

- Based on the above results, the Motor Speed Drive, with the
changes described in Appendix 77Ais considered qualified
with respect to vibration,’

The oscillator for this Motor Speed Drive was accepted
without being tuned and therefore the frequency outputs

were out of tolerance. A summary of frequencies and

voltages which were out of tolerance is given in Aopendix 77B.

Complete test data are in the Reliability Test Group files,
and will be made available, to those interested, upon request.
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APPENDIX 77A

Significant Structural Design Changes

DCO No, Description of Change

709=202 Addition of Duxseal on oscillator
F=1 top board.

709=200 Rerouting of wires to the filters of
D=1 the power command relay,

709=-202 Addition of sylgard potting to
Fel oscilliator section,

709=200 Addition of supporting blocks under

. D=1 filters. '
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Parameter

Period X 10
Step O1

Step 10
Step 19
Step 28
Step 37
Step Lé
Step 55

Step 6L

A, Voltage

2 Step O1
Step 10
Step 19

Motor Power
Test Point

Step 01
Step 10
Step 19
Step 28
Step 37
Step L6
Step 55
Step 6L

# Probable measurement error.

Approved for Release: 2024/01/30 C05098945

Spec, Limits

3uki08
3160
28765
26301
2Ll
21989

3339
31397
28708
26249
2L000
219k
20105
18346 18383
9.8 1L.8
10,8 16,2

.8 17.7

1.7 2.6
2.1 2.9
2,5 3.3
2.9 3.7
3.3  bhel
3.7 LS
bl L8
3.8 k.7

APPENDIX

178

Out of Tolerance Tast Results

Pre-vibration  Post Z Axis  Post Y Axis
37L50 37L77 37L89
34250 34275 3286
31350 31310 31320
28570 28588 28594
26250 26140 26145
23810 23793 23796
21600 21589 21590

#19920 19532 19532
8.7 8.7

10.0 10.0

1.8 1.7

1.3 1.k

1.8 1.9

2,2 2.3

2.6 2.7

2.8 3.0

3.1 3.2

3.k 3.6

3.5 3.5

E-16k
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Post X Axi

37L89
3L285
31317
28592
26142
23795
21589
19530

8.7
9.9
11.7

1.2
1.8
2.2
2.6
2.9
3.2
3.5
3.k
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. RELIABTLITY TEST REPORT NO. 78
Tast Ttem: Cable Support Bracket, Dwg. No., 617-102, Rev. E=1
Serial No. L5L2
Type of Test: Qualification Vibpration
Dates of Test: August 23, 26, and 28, 1963
Test Purpose: To determine whether the Cable Support Bracket that is

fabricated by forming rather than by welding would remain
structurally intact during the qualification vibration test
defined in Appendix D.

Conclusion: The Cable Support Bracket will remain structurally intact
during vibration.

Test Procedure: 1) The W-1 Cable, Test Box, and Junction Box from the EM
Space Chamber were mounted to the bracket in order to
provide proper weight conditions during the test.

2) The bracket was mounted to the vibrator for vibration in
. the X axis (see Figure 1 for orientation of axes).

'3) The bracket was vibrated in the X axis.

L) The bracket was subjected to a post-vibration inspection.

5) The bracket was rotated 90° for vibration in the f axis.

6) The bracket was vibrated in the Y axis.

7) Step L was repeated.,

8) After the vibrator had been rotated 90° for vertical
vibration, the bracket was mounted to the vibrator for
vibration in the 7 axis,

9) The bracket was vibrated in the Z axis,

10) Step L was repeated.

Results: No damage to the bracket was found after each axis of
vibration.
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Orientation of Axes for Cable Support Bracket

Figure 1.
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. RELIABILITY TEST REPORT NO. 79
Test Items: 1) Forward Record Storage Assembly, Drawing No. 712-479,
S/N 5LLS, |
2) Adr Supply Assembly, Drawing No. 711-185, S/N 1172.
Type of Test: Life Test
Date of Test: 7 through 10 May 1963
Test Purpose: To determine if the above test items will perform satisfactorily

(two times orbital life) according to specifications 702-135,
Revision B (Forward Record Storage Assembly) and 702-139,
Revision C (Air Supply Assembly) in an environment of high
vacuum and verying temperaturs.

Conclusions: The Forward Record Storage Assembly and Air Supply will
survive the life test and perform satisfactorily according to
specifications 702-135 and 702-139. Since a test camera was
not available at the time of this test, it was not determined
if the looper assembly will affect the velocity smoothness
of the platen roller.

. Test Procedure: See Drawing No. 853-108, Qualification Test Procedure for
Transport System.

Test Results: A simulated platen roller operated by a 28V dc motor was

' used to represent a camera to enable operation of the
looper truck. Approximate speed steps (1, 32, 6L) were
achieved by varying the voltage supplied to the de motor.

The complete film path was not enclosed throughout this
test for the purpose of maintaining a surrounding environment
with a lower pressure and greater tempesrature range.

The operation of the take-up motor, simulated camera and
torque motor were controlled by the looper limit switches
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RELIABILITY TEST REPORT NO, 79

and a series of relays., The simulated camera was capable of
operating on a stereo or strip mode operation. 3Strip mode
was only used during the exhaust run.

Two 3,000 foot spools of fresh film were used for the life
test. The first spool was used for the cold temperature
test (test No., 1) and the second spool was used for the
hot temperature test (test No. 2).

Cold Temperature Test:

The program for operaticnal sequence is shown in Figure 1.

It was originally planned for the "off" time to be 75 minutes
but it was discovered that a cooling period of 30 minutes for
the take-up motor was sufficient,

‘ The operating pressures are shown in Figure 2. The rise in
pressure is a result of the moisture content on the film as
it is spocled from the supply reel. Operating pressure for

the continucus run phase is similar to each of the cycles.

Figure 3 shows the take-up motor current and take-up film
velocity throughout the test. The speed vs. torque curve for
the take-up motor was out of specification prior to this

test and this condition would attribute to the low film
velocities near the beginning and end of the test,

The temperature of the take-up motor was monitored (see
Figure L) with a thermocouple on the center of one of its
magnetic poles. Each line shows the temperature rise during
each of the 16 cycles and the continuous run phase., The
steep rise in temperature at the end of the test is explained
in the footnote (%) in Figure 1. Also included in Figure L
are the temperatures of the chamber wall and take-up film
pathe. '

After campletion of this test the 3,000 feet of film on the
take=up reel was processed and examined for any physical or
photographic defects. WNo defects were noticed.
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RELIABILITY T=ST REPORT NO. 79

Hot Temperature Test:

Operational program, operating pressures; take-up current and
velocity, and take-up motor temperatures are shown in Figures
5, 6, 7, and 8 respectively. The discussions for Figures 1,

2, 3, and L of the cold test also apply respectively to Figures
5, 6, 7, and 8,

During cycles 7 and 8 the transport system was electrically
floated for the purpose of detecting any static discharge
between the film and the rollers. After completion of the
test the 3,000 feet of film was processed and no astatic
discharge was noticed. Also, physical and photographic
defects were not present,
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Cycle No.

NO QO3 ONWLETWL N

10
1l
12
13
¥
15
16

Continuous Run
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RELIABILITY TH ST REPORT NO. 79

PROGRAM OF TEST NO. 1 - COLD TEMPERATURE

Approx. Camera TU Motor & Torque "On" Time HOff® Time
Speed . Step Motor Voltage Per Cycle After Cycle No,
1l 27.0 V de 15 min, ~ 30 mine
1 27.0 V de 15 min. 15 min,
1 27.0 V de 15 min., 15 min.
32 27.0 V de 15 min, 45 min.
6L 27.0 V dc 15 min, 30 min.
1 32.5 V de 15 min, 30 min.
32 32.5 V de 16 min. 12.5 hrs.
6l 32.5 V dc 15 min. 30 min.
1 27.0 V de 15 min. 30 min.
1l 27.0 V de 15 min. 30 min.
1l 27.0 V de 15 min, 30 min.
32 27.0 V. dc 15 min, 30 min.
6l 27.0 V de 15 min., 30 min,
1 32-5 V de 15 min. 30 mine.
32 3205 V de 15 min, ‘ 30 mine.
6l 32.5 V dc 15 min. 10 min.
él %27.0 V de 31 min, ———

#During the last 250 feet of film the voltage supplied to

the take-up motor was increased to 30 V dc. Rubbing of the tension arm on the
film surface caused the film velocity in the take-up to fall below the camera
speed. S/N SLL5 take-up cassette had not been updated to latest DCO with
respect to the tension arm assembly.

FIGURE 1
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- RELIABILITY TEST REPORT NO.

19

PROGRAM OF TEST NO, 2 HOT TEMPERATURE

Approx. Camera TU Motor & Torque "On Time

®Off Time
After Cycle No.

Cycle No, Speed Step Motor Voltage Per Cycle
2 1 27 V de 15 min,
3 32 27 V de 15 min.
L 32 27 Vde 15 min.
5 6l 27 V de 15 min.
6 &l 27 V de 15 min,
7 6l 32,5 V de 15 min,
8 6L 32,5 V de 15 min,
9 1 32,5 V de 15 min,
10 1 32,5 V de 15 min.
11 32 . 32.5 V de 15 min.
12 32 32,5 V de 15 min.
13 1 32.5 Vde 15 min.
! 32 32,5 V de 15 min.
15 6l 32,5 V de 15 min,
Continuous Run 6l *27 Vde = ocom=

) 30 min,
30 min.
30 min.
30 min.
30 min.
30 min.
30 min.

12,75 hrs.
30 min.
30 min.
30 min.
30 min.
30 min.
30 min.
30 min.

; #During the last 250 feet of film the voltage supplied to
the take-up motor was increased. Rubbing of the tension arm on the film surface
caused the film velocity in the take-up to fall below the camera speed. S/N
5LL5S take-up cassette had not been updated to latest DCO with respect to the

tension arm assembly.

FIGURE 5
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Test Item:

Type of Test:
Date of Test:

Test Purpose:

. Conclusion:

- Taest Procedure:
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RELIABILITY TEST REPORT NO. 80

Forward Record Storage Assembly (FRSA), Dwg. No. 712-L79,
S/N 5LLs

Shock (De-orbit)

1L August 1963

The purpose of this test was to determine if the Forward
Record Storage Assembly would survive the qualification
re-entry shock levels defined in Appendix 80A and store and
protect 3,000 feet of film from damage.

The FRSA will survive the re-entry shock levels defined in
Appendix 30Aand adequately store and protect 3,000 fest of
£ilm,

a) Prepars eight strips of 9 1/2 inch wide by 2 feet long
unexposed film and place two latent images (grey scales)
on each of the eight atrips.

b) Wind 3,000 feet of exposed film onto the take-up spool
and interleave each of the eight strips of unexposed
£ilm at every 375 feet.

¢) Assemble the take-up spool and mount the FRSA to the shock
fixture,.

d) Shock the FRSA according to the levels shown in
Aopendix 80a,

e) Inspect the FRSA for broken or damaged parts.
£) Process each of the eight strips of unexposed film,

g) Record density readings of the'grey scales on each of
the processed strips.

E-178
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Test Resultis:
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‘ Reliability Test Report No. 80

The FRSA successfully survived the de-orbit shook test with
no broken or damaged parts.

The actual "G" loads spplied to the FRSA in the axial
directions wers not within the required spescification
(see Appendix 80A).Due to the limitations of the in-house
test squipment, the actual "G" load was 200 compared to a
specified load of 25.6G. Based on engineering judgment,
the specified shock loads are not too severe for the FRSA
and the actual test "(0" loads are adequate to verify
qualification,

In a dark enclosure, sach of the eight unexposed strips
of film were removed from the spool and then sent out for
processing. The eight strips were analyzed by taking
density readings of the grey scale portion. These
readings were compared to the density readings of a
control strip and the difference was negligible.

E-179

Approved for Release: 2024/01/30 C05098945



05098945 Approved for Release: 2024/01/30 C05098945

. Reliability Test Report No. 80

APPENDIX 804

Shock levels from Specification 702-135, Rev, B-1, Forward Record Storage
Assembly, paragraph 3.3.1.3.2:

Axial 25,66 X Direction
Lateral 21.20 Y,Z Direction

b
Ga

| T ——
Shock loads shall not be applied concurrently.

Shock levels applied to FRSA:
Axis load (G's) Rise Time (ms) Time Duration (ms)

. -X 17 3 31/2
-X 17 3 31/2
X 20 3 31/2
+X 20 3 31/2
+X 19 3 31/2
-Y 21 2 7
-Y 26 11/2 é
+Y 23 2 6
+Y 18 3 8
+Y 22 2 6
-7 27 3 6
*Z 22 2 6
+7 20 2 3

Note: The number of shocks in each direction exceeded the
required number (one shock in each direction required)
because of the trial and error method used to obtain
the specified "G" loads,
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Test Ttem:
Type of Test:
Hate of Test:

Yurpose:

Conelusion:

Tast Procedure:

fasults:
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RELIABILITY TFST REPORT NO. 81

Distribution Box, Dwg. No. 617-1lli, Serial No. 29LkL
Acceleration
September 13, 1563

The purpose of this test was to determine if the Distribution
Box would meet the performance and leak rate requirements
defined in Phase Il Eleotrical Distribution Component
Specification No. 602-118 after being subjected to the
acceleration test defined in Appendix D.

The test results indicated that the Distribution Box met all
performance and leak rate requirements after being subjected
to the qualification acceleration test,

1) The test item was operability tested per QC=-A=30L,
Revision D, (Test No. T=595

2) The test item was tested for leak per QC-A-325, Revision C.
(Test No. 34=362)

3) The test item was subjected to the acceleration test
spacified in Appendix D.

L) The operability test specified in paragraph 1 above was
repeated, (Test No. T=600)

5) The leak rate test specified in paragraph 2 above was
repesated, (Test No. 3A-362)

The operability test results indicated that the test item
met all specification requirements before and after the
acceleration tdst,

When tested in accordance with QC-A-325, the leak rate of

the test item was g0 small that a measurement could not be
obtained.
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. lzliability Test Report No. 81

Complete test data are inm the Reliability Test Growp files,
and will be made available to those interested, upom request.
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Test Item:

Type of Test:
Date of Test:

Test Purpose:

Conclusion:

Test Procedure:

Test Resultis:
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RELIABILITY TEST REPORT NO. 82

Gain Control Electronics Assembly Drawing No. 510-105,
Serial No. 3545 (21200L). This unit is F-1 design,

Sine-random Vibration (Z Axis)
June 13, 1963

The purpose of this test was to determine the capability
of the test item to withstand the qualification level
vibration (2 axis) defined in Appendix D.

The Gain Control Electronics Assembly is capable of
withstanding qualification level vibration in the Z axis,

1) Operability Test, QC-A-325, B=-1, 2, C, paragraph 5.1
through 5.9.8, was performed after the previous (X)
axis of vibration., (Test T=299)

2) The GCEA was mounted on the M<B C210 vibrator and was
vibrated in the Z axis, 7 axis is defined as the
vertical axis of the assembly. (Test 3A=243)

3) Leak rate test, QC-A-325 paragraph 8, was performed
on the assembly. (Test 3A-2LlL)

L) Operability test, QC~-A-325, Bel, 2, C paragraph 5.1
through 5.9.8 was performed on the assembly. (T-316)

The Gain Control Electronica Assembly showed no degradation
in performance after vibration in the Z axis, The leak rate
test, which was the first one performed since prior to X axis
vibration, showed an increase of .5 mm Hg per hour after the
two axes of vibration., The leak rate remained well within
specification, Complete test results are in the files of the
Reliability Test Group, and will be made available, to those
interested, on request,
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RELTABILITY TEST REPORT NO. 83

Test Ttem: Gain Control Elsctronics Assembly, Dwg. No, 510-105,
Serial No, 35LS (21200Lk), This unit is F-1 design,
Type of Test: Sine-Random Vibration (X axis) \
Date of Test: June 8, 1963
Test Purpose: The purpose of this test was to determine the capability of

the Gain Control Electronics to withstand the qualification
level zine-random vibration defined in Appendix D,

Conclusion: The Gain Control Electronics is capable of withstanding the
qualification level vibration defined in Appendix D.

Test Procedure: 1) Operability test, QC-A-325, B-l, 2, C paragraph 5,3
through 5,11, was performed on the GCEA, (Test T-228)

2) Lleak rate test, QC-A-325 paragraph 8, was performed on
the GCEA, (Test 34-230)

‘ 3) The assembly was mounted on the M~B C210 vibrator and was
vibrated in the X axis. X axis is defined as the
longitudinal axis of the assembly.

L) Operability test, QC-A-325, B-l, 2, C paragraph 5.1
through 5.11, was performed on the GCEA. (Test T-299)

Test Resulbs: The GCEA showed no degradation in performance due to the
X axis vibration.

Complete test data are in the Reliability Test Group filss,
and will be made available, to those interested, upon request,
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Test ltem:

" Type of Test:

Date of Test:

Purpose:

Conclusion:

Test Procedure:
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RELIABILITY TEST REPORT NO. 84

Distribution Box, Drawing No. 617-11l, Serial No. 29LkL.
The status of the Distribution Box design changes is as
follows using the Distritution Box of the FM=-l Payload
as a reference.

1, The terminal strips in the Differential Amplifiers of
the test item employ crimp type terminals instead of
solder type (617-11L, Rev. H=l),

2. In the Record Transport module of the test item the base
has been relieved to eliminate pinching and subsequent
grounding of the cable. (Ref. Waiver No. 7795) The
change corresponding to this waiver on future produstion
is 617-218 C-1,

Shipping Temperature Extremes

September 17, 1963 (Low Temperaturs)

September 19, 1963 (High Temperature)

The purpose of this test was to determine if the Distribution
Box would meet the performance and leak rate requiremente
defined in Phase II Electrical Distribution Component

Specification No. 602-118 after being subjected to the
shipping temperature extremes test defined in Appendix D.

The test results indicated that the Distribution Box
complied with all the performance and leak rate requirements
after being subjected to the qualification shipping
temperature extremes test,

1) The test item was tested for leak per QC=A=325 Revision D
(Teat NO. 3“"362 ) L]

2) The test item was operability tested per QC-A-30L
Revision D (Test No. T=600).
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. Reliability Test Report No. 8L

3) The test item was subjected to the low temperature
portion of shipping temperature extremes test specified
in Aovendix D. (Test No. 3A=365)

L) The operability test spacified in paragraph 2 above was
repeated, (Test No, T-610)

5) The test item was then subjected to the high temperature
portion of the shipping temperature extremes test
specified in Aopendix D (Test No. 34-370).

6) The operability test of paragraph 2 above was repsated
(Test No. T-627).

7) The leak rate test specified in paragraph 1 above was
repeated (Test No. 34-376).

Results: The results of the operability and leak rate tests indicated
that the test item complied with all specification

requirements before and after being subjected to the
shipping temperature extremes tests,

‘ Complete test data are in the Reliability Test Group files
and will be made available to those interested, upon request.
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Test Item:

Type of Test:
Date of Test:

Test Purpose:

Conclusion:

Test Procedure:

Test Results:

RELIABILITY TEST REPORT NO. 85

Motor Speed Drive, Dwg. No. 709-200, Serial No, L816

(302005). The M,S.D. was F-1 désign, except that it
did not have duxseal on the oscillator toroid

support board.
Sine-Random Vibration, Y axis
June 13, 1963

The purpose of this test was to determine the capability
of the Motor Speed Drive to withstand the qualification
level sine~randam vibration described in Appendix D.

(Y axis only)

The Motor Speed Drive, as presently designed is not
capable of withstanding qualification level wvibration
in the Y axis.

1. Operability Test QC-A«307 Revision A, Paragraph Sah’
thr 5.6.4 was performed on the assembly. (Test
T-293) . '

2. Leak rate test QC-A-307 Appendix I was performed on
the Assembly., (Test 3A«2L6)

3. Vibration was performed in the Y axis in accordance
with the levels defined in Appendix D. (Test 3A=239)

L, Step 1 was repeated. (Test T=309)
S5 Step 2 was repeated. (Test 3A-2L6)

The Motor Speed Drive failed in Operability Test after
the Y axis vibration. A summary of the failures and
recammended changes is presented in Appendix 85A.
Complete test data are in the Rellability Test Group
files, and will be made available to those interested
upon request. .
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Report
No,
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APPENDIX 854

Failure

Recommended
Action

A0 2L

A0 Th5

Motor Power Test Point output
out of specification.

Step Specification Actual
Min, Max .
55 Lol L.8 4.0
6k 3.8 L7 3.6

No frequency reading on
counter - indicates oscillator
not working.

E-188
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None - Waived on
Waiver AO=-681

Pot the oscillator
section, Epoxy
all capacitors into
their clips.

Review tolerance
buildup of
oscillator board
WL® support.
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Test Item:
Type of Test:

Date of Test:

Test Purpose:

Conclusion:

Test Procedure:
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RELIABILITY T®RST REPORT NO, 86

Camera Assembly, Dwg. No. 808-750, S/N 0OL
S/N 00L Camera was the same as F=201 configuration
except for the FMI fix.

Powered Flight Vibration
8 June to 1 August 1963

The purpose of this test was to determine if the RC Camera
Assembly would survive the qualification vibration levels
defined in Appendix D and meet tne performance requirements
of C=A=350, In-Process Test Procedure for Camera Assembly
and QC-A=326, In-Process Test Procedure for Gain Detector
Assenmbly, See Appendix36Afor detailed description of
QC=A=350 and QC-A=326,

The RC Camera Assembly will survive the qualification
vibration levels defined in Appendix D and meet the performance
requirements in QC=A=350 and U -A=326,

A) Move the slit plate to the .0083" position.

B) Thread the camera with 9 1/2" wide exposed film and tape
one end of the film to the chute section.

C) Position the damper roller limit pins to the center of
their confining holes by applying 3 lbs. tension to the
free end of the film and then tape the remaining end of
the film to the chute section.

D) Mount the camera to the vibration fixture (208-367) and
vibrate according to the levels shown in Appendix D,

E) Inspect the cameras for broken or damaged parts.

F} Perform a post-vibration test according to Appendix 864.
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Test

Failure Report
Number
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S/l 0L Camera, built by IMI, was at one time the engineering

model.

After considerable updating to the F-201 configuration

(no I fix) by the Assembly Group, S/N Q0L Camera became the

iC model for cou.onent testing.

Upon completion of the

updating phase the RC Camera was completely acceptance tested,
similar to flight models, and made available for qualificatlon
testing on 7 June 1963.

¥-Axis vitration - £ June 1963

Below is a list of failure reports, analysis and recommendations
as a result of X-axis vibrations

Failure

AQ-717

A0-718

A0-T719

A0-720

Connecting Rod
(808«6L6) on Focus
Drive Mechanism
broke.

Mechanical frame
seems to have hit
cover in two spotis
and top of housing
in one spot,

Rollers are
scratched and
dirty.

Iip trazed joint
on focus drive
ar box housing

806-880) broke.

Approved for Release: 2024/01/30 C05098945

An sis

Hardness reading on
failed part was

Ry 75. Drawing
808-€Lé requires a
hardness of RC 2€
to 33.

Mechanism frame
became somewhat
free to move whan
connecting rod
and gear box
housing failed,
and could easily
interfere with
the housing cover.

Torsional vibra-
tion of the rollers
caused a scuffing
effect between the
roller surfaces
and the {ilm.

The failed joint
was poorly brazed
(25% of brazed area
wag void, brazed
area was dirty and
eonteminatead by
signs of wxide, and
wald joint had an
ingufficient smount
~f fillet).

E-190

Recommendations

Initiate action to inswre
that the connecting rods
are fasbricated properly
with respect to heat
treatment and hardness.

No action required.

The use of chrome rollers
should be investigated.

A specified fillet should

be noted on the drawing

0 insure a stronger weld.
Investigate the manufac-
turer's methods for dip
brazing. %specially, the
procedures used for cleaning
and preparing the parts for
dip brazing.
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Number ~~ Failure Analysis Recommendations
AD=T 20 Tension Test on an
continued adjacent dip brazed

weld revealed a ten-
sile strength of 5,
050 P5I. Tensile
strength for the
base material is

approximately
45,000 PSI.

The RC Camera was returned to Assembly and refitted with a
new focus drive mechanism assembly (scheduled for S/N 007 Camera). After repairs
were completed the RC Camera was tested according to all paragraphs of QC-A=350
and QC-A-326 (see Appendix 86A).See AppendixSéBfor velocity smoothness results
and start and stopping tran.ients,

As a result of failures, AO-717 and AO-720 the RC Camera was
re-vibrated on 22 July 1963. Failure A0-718 is a direct result of failures
AO0=T717 and AQ=720. Failure AO~719 is still an open item and re-vibration will
be considered when & design change is made.

Qualification Sine Vibration X,Y,Z Axes = 22 June 1963

The vibration lsvels used for this test were part of the
qualification sine levels (see Appendix D) with a frequency
range of 5 to 50 cps.

No failures occurred as & result of qualification sine vibratien.

A post—vibration operability test was performed according to
paragraphs 5.5 through 5.7 and 5.11 through 5.18 of QC-A-350
and 5.L through 5.7 of QC~A~326 (see Appendix B6A).ror velocity
smoothness results and start and stopping transients see
Appendix B6B.

Y-Axis Vibration - 26 June 1963

Below is a list of failure reports, analysis and recommendations
as & result of Y-axis vibrations

Failure Report Fallure Analysis Recommendations
Number
AO-793 Flexure mount Two screws fastening  See paragraphs III and

bracket (808-588)
which fastens to
mechanical frame
loosened.

the bracket to the
mechanical frame
loosensd causing the

R et e Prame to
break,

VI of DHga NO. bos-m9
"Procedure for Use and
Application of Loctite".
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railure Report

Number Failure Analysis Recommenda tions
AD=T793 Analysis of the two
continued screws and four

others removed

during the fix showed
a possible lack of
loctite and a film of
grease on the threads,

AO-79L Cover and mechanical Scraping between Check tolerances
frame show a scraped cover and mechanical between the mechanical
area in one spot. frame was a result frame and the cover,

of flexure brackst
on mechanical frame
loosening and
poesibly excessive
deflection at the
top of the mechan=-
ical fremws with
respect to the
cover at the reson-
ant frequencies,

A0-795 Rollers are dirty. See AO-T19 under
) X-axis vibration,
8 June 1963

S/N 00l Camera was returned to Assembly for repairs as a result
of failure A0=793., Post-vibration testing consisted oi paragraphs 5.5, 5.6,
5.7, 5+12, 5.13, 5.16 and 5.18 of QC-A-350A (see Appendix B6A)."clocity smoothness
results and start and stopping transients are shown in Appendix 86B.

Although failure AO-793 is& considered critical, a re-vibration
is not necessary since this was not a design weakness, Failure AO-79L is a result
of failure AO-793., For a discussion of A0-795 see X-axis vibration, 8 June 1963,

2-Axis Vibration - 10 July 1963

Below is a failure report, analysis and recommendation as a
result of Z-axis vibration:
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Number Failure

A0-832 Rollers are dirty.

Ana}zsis

Ses A0-719 under
X-axis vibration -
8 June 1963,

Recommendations

See AD-T719 under
f-axis vibration -
8 June 1963.

A post vibration test consisted of par;agraphs 5.12, 5.13,
5.16 and 5.18 of C-A-350A (see Appendix 86A), Velocity smoothness results and
start and stopping transients are shown in Appendix 86B,

For a discussion of A0=795, see X-axis vibration, 8 June 1963.

X-Axis Vibration (Re-test) - 22 July 1963

Below is a list of failure reports, analyses and recommendations
as a result of X-axis vibration:

Failure Report

Number Failure
AQ=867 Two of the duwal
wire struts (808
886) on the upper
‘l" beam assembly

(808-951) broke.

A0-B69 Screw retaining
cable clamp
loosened.

Analysis

Failure was of the
fatigue type caused
by stress reversals
and accelerated by
the presence of
nicke and tool marks
on the metal sur-
faces, This feil=-
ure ls probably &
direct result of
A0-872 and the fact
that the camera has
been "over" vibrated.

Cable clamp screw
"backed out" about
one-half of a turn
and at this position
the screw felt qulte
secure, This failure
is due %o the fact
that the ceamera has
been %over® vibrated.
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Recommendations

Struts should be checked
visually prior to assembly
to insure surface
smoothness particularly
in and adjacent to areas
where forming has taken
place.
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Failure Report

Nusber Fallure

AO-872 Strut between upper
beam and bellows

broke.

Analzsis

Failure was of the
fatigue type caused
by stress reversals
and accelerated by

Recommendations

Struts should be checked
visually prior to
gssembly to inswre
surface smoothness,

the presence of a
light uniform spiral
tool mark running
along the complete
length of the strut,
This failure is
probably a direct
result of A0-867
and the fact that
the camera has been
"over" vibrated,

Since the focus drive connecting arms and focus drive gear box
housing did not fail in the second Y-axis vibration, the design of these two parts
is qualified.

The RC Camera was returned to assembly and the struts on the
upper beam assembly were replaced. After repairs were completed, the RC @amers
was tested according to all paragraphs of QC-A-350 and QC~A-326 ( see Appendix 86A).
Although the valoclty smoothness results after this last vibration are not
within specification, this can be attributed to "over® vibration of the RC Camera,

Failures A0-867, A0-869 and AO-872 are a result of an "over®"
vibration test and qualification of these parts were determined in the first
X-axis vibration.

Complete test data are in the Relisbility Test Group files and
will be made available, to those interested, upon request.
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APPENDIX 864

QC=-A-350, In-Process Test Procedure for Camera Assembly.

Paragraph 5.5

5.6

5.7
5.8
5.9
5.11
5.12
5.13
5.1k
5.16

5.18

Platen Position and Focus Rate Tests,
Platen Vertical

Platen Position and Focus Rate Tests,
Platen Horizontal

DC Power Messurements

AC Power Measurements

Thermistor Operation Test

Banding and Slit Image Streaking

Film Velocity Smoothness Tests, On Axis
Stopping Test

S1it Image Orientation and Operational Fogging

Film Velocity Smoothness Tests - Off Axis -
Counterclockwise

Film Velocity - Smoothness Tests - Off Axis =
Counterclockwise

QC-A=326, In-Process Test Procedure for Gain Detector Assembly

Paragraph 5.4
5.5
5+6
5.7

Leskage Resistance Test

Input Current Measurements
Synchronising Signal Measurement
Gain Detector Signal Measurements
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. APPENDIX 86B
| Film Velocity Smoothness On Axis  Starting Stopping

Drive ¢ AV Max, £ AV RS Trans. Trans,
Freq. 0.75% Spec. No Spec. 0.75 Sec. Max. . 1.0 Sec. Max.
Pre-Vibration I-Axis Dats
291 cps 0.674% 0.289% 0.303 Sec.
352 0.638 0.227 0.272 Test not performed
00 0.510 0.231 0. 300
)460 0-567 00 235 O. 282
Shise5 0.532 0.201 0.294
Post-Vibration I-Axis Data
291 0.956# 0.341 0.138 0.605
352 0.67h ¢.257 0.3L0 0.636
L0 0.708 0.271 0.450 0.650
Shh.5 0.780% 0.2l0 0.338 0.573
Post-Vibration Sine X,Y,Z~-Axes Data
291 0. 850% 0.293 0.330 0.770

. 352 0.885% 0,300 0,318 0.L45h
400 0,876m 0.238 0.325 0.475
1460 0.652 0. 268 . 0,304 0.L77
5LL.5 ~ 0.425 0.189 0.309 0.529
Post-Vibration Y-Axis Data
291 0.602 0.211 0.358 0.688
352 0.566 0.223 0.386 0.795
100 0.539 0.228 0.400 0.700
460 0.482 0.202 0.391 0.608
Shl.5 0,567 0.208 0.353 0.750
Post-Vibration Z-Axis Date
291 0. 8Lox 0.299 0.385 0.550
352 0. L45% 0. 82 0. 3k0 0.522
100 0.650 0.21 0.L4oo 0.37%
160 0,765 0.307 0.326 - 0.369
5hL.5 0.567 0.259 0.323 0.382
Post~Vibration X (ro—tutl Axis Data
291 1.350 0.5% 0.605 0.633
352 0.972 0. 1% 0.545 0. 477
100 1.280 0.43% 0.h75 0.825
1160 0.935 0.438 0.543 0.911

. S5kl S 0,958 0.83%. 0.382 0.647 »

E-19%
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# Investigation of camera film drive smoothness at these drive
frequencies indicate that it was mot significantly affected by
vibration. This investigation reveals:

1. Inconsistency of velocity smoothness results with the camera
test set. \

2. During the evaluation phase, one stray reading out of 100 readiu: -
can cause an increase in § AV Max. by as much as 0.3%.
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Tast Jtem:

Tvoe of Test:
ate of Test:

Tret Purvnose:

Conclusion:

Test Procedure:

Test Results:
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PELTARILITY T=ST “EPORT 0. 37

K 4ir Suoply Assermbly, Drawing lo. 711-135, 5/ 1172.
The R7 Air Supply was the same as F-201 configuration.

Acceleration Test

19 and 20 September 1963

The purpose of this test was to determine if the Air Supnly
would survive the qualification acceleration levels defined
in Avopendix D and meet the performance requirements defined
in the Air Supnly Test Procedure, QC-A-308, Revision F.
(see Aopendix 874).

The Air Suppl» will survive the acceleration levels defined
in Appendix D ind meet the performance requirements of
C~-A=308, Revision F,

a)

b)

d)

Thread the Air Supply with film and position the looper
carriage on the empty take-up side of the looper assembliy.

Place the cover onto the Air Supply and mount the asseniiy
onto the environmental fixture (2038-590).

Perform the acceleration test according to levels defind
in Appendix D.

Perform a post~acceleration operability test alter «
complete inspection.

The Air Supply Assembly successfully survived the sowered v

flight acceleration test with no broken or damaged parts ¥
subsenuently performed saticfactorily according to 7C-A~30¢,

Revision F. (See Aopendix 87A)
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. Reliability Test Report No., 87

APPENDIX 874

NC-A=308, Rev, F., In-Process Test Procedurs for Air Supply Assembly

Paragraph 5.5 Drag Brake Tension Test (Empty Spool)
5.6 Tension Looper Tension Test (Empty Spool)
5.8 Drag Brake Tension Test (Full Spool)
5.9 Tension Looper Tension Test (Full Spool)
5.15 Instrumentation Test
5.16 Temperature Sensor Test
5.17 Torque Motor Tension Test

‘ 5.18 Pressure Test
5.20 Light Leak Test
5.21  PFilm Tracking and Wander Test (Full Spool)
.22  Film Tracking and Wander Test (Empty Spool)
&
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RELIABILITY TEST REPORT NO. 88
Test ltem: Gain Control Electronics Assembly, Dwg. No. 510-105,
Serial No. 3545 (21200L).

The Gain Control Electronics Assembly was the same as
the F-1 design, at the time of this test.

Type of Test: Life and Operating Temperature Wxtremes
Date of Test: August 15 through 25, 1963
Test Purpose: The purpose of this test was to determine the capability

of the test item to operate according to the performance
requirements of Specification 502-15L when exposed to
the conditions defined in Appendix884,for a period
simulating its active life.

Conclusion: The Gain Control Electronics Assembly is capable of
operating for its specified 1life neriod in the
environment defined in Appendix 88a.

on the Gain Control Electronics Assembly. (Part of
Test T-488) Two failures occurred and were repaired.
(Failure Reports A0-$00 and 903, see Appendix 888)

. Test Procedure: l. Operability Test, QC-A-352, Revision 0, was performed

2. The Gain Control Electronics Assembly was placed
on the benth adjacent to the vacuum chamber, and
connected to the test sel using the same test
harness and chamber wall connectors to be used in
the vacuum test. Operability Test, QC-A-352,
Revision O, was performed on the Gain Control
Electronics Assembly. (Part of Test T-L8E)

3., Leak Rate Test, QC-A-325, Revision C, Paragraph 8,
was performed on the Gain Control Electronics Assembly.

-

E-200
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’ e Ihe vain Control tlectronics Assembly was placed
in the vacuum chamber, topether with the radiation
and conduction heat sinks and with thermocouples
rounted on the heat sinks and on the top and bottom
of the Unit. The vacuum chamber was pumped down
and the temperature was stahilized at 105°F for
hoth radiation and conduction sinks. Input voltage
was set to 32,5 vdc,

Se The test was abbreviated to three days at low
pressure due to a conflict with another group for
use i the vacuum chamber. Because of this, the
Gain Control Electronics Assembly was energized for
10 minutes of each 50 minute period for three days
instead of 1U minutes of each 90 wminute period for
five days as originally planned. The exact length
of the test was regulated to give a total operating
time equal t» that orizinally plenned. Output
readings on CPL 21, 22 and 23 and status of forward
and reverse lights on the test set were recorded
duriny each operating periocd. At the end of three
days the Gain Conitrol Electronics Assembly was
returned to ambient pressure and temperature.

6. The Jain Control Electronics Assembly was removed
. from the vacuum chamber and the test set-up was

reconstructed. Operability Test, QC~A-352, Revision
0, was performed. The life test was repeated using
a temperature of LSOF on both heat sinks, 27 vdc
input, and atmospheric pressure. The Gain Control
Electronics Assembly was energlzed 10 minutes each
90 minute period for five days.

7. QC~-A-325, Revision C, Paragraph B, leak rate test
was performed on the Gain Control Flectronics
Assembly (Test AO-337).

Test Hesults: The measurement of gain control outputs taken throughout
the test showed no degradation in performance. Although
the actual test pressure {2 x 105 mm Hg.) was higher
than the specified value (1 x 10-¢ mm Hg.), this
difference was judged to be insignificant.

The leak rate went from an initial value of .2 mm Hg./hr,
to 9 mm Hg./hr. This final leak rate was out of tolerance
(Failure Report A0-1000), However, the gain control
performance did not change during or after the test and
therefore the design has been qualified. P

-

Complete test dote arc on filce in the iell»)lllt/ Test
wrovp and will te nmade avoilable, to t-osc interected,

. upon recucst.
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APPENDIX 88
i

The test conditions for 1life testing the Gain Control Klectronics
vwere as follows:

lst Three Days

Radiation heat sink temperature® 105°F
Conduction heat sink Temperature: 1050F

Input voltage: 32.5 vde
Pressure: 2x 10"5 mm Hg.

2nd Five Days

Radiation heat sink temperature: LSoF
. Conduction heat sink temperature: L5OF
Input voltage: 27 vde
Pressure: Atmospheric
E-202
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Failure Report no.

AO-900

A0=-903

A0-1000

Approved for Release: 2024/01/30 C05098945

APPENDIX 83B

Failure

Leakage resistance too low.

Broken jumper wire on
top beard.

Leak rate too high.

Recommended Change

_ No action. This failure

has been previously
reported and action
taken. See Failure
Analysis AO-239.

No action. This failure
was due to overstress
because the unit had
been through five axes
of vibration.

No action. This
condition is caused

by a faulty weld, and
is not a design problem,
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est Item:

Type of Test:
Date of Test:

Test Purpose:

. Conelusion:

Test Proceduré:
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RELIABILITY TRST REPORT NO, 89

Gain Control Electronics Assembly, Dwg. No. 510=105,
Serial No. 3545 (21200L). At the time of this test,
the Gain Control Electronics had been updated to FL
design by the incorporation of solid state switching,
and by cementing in the T0-5 transistors.

Sine-Random Vibration (3 axes)
September 7, 1963

The purpose of this test was to determine the capability of
the Gain Control Electronics Assembly to operate according
to the requirements of Specification 502-15L after having
been subjected to the vibration test described in Appendix D.

The Gain Control Electronics Assembly is capable of with-
standing the qualification level vibration described in
A.ppendix D ®

1) Operability Test OC-A 325, paragraphs 5.1 through 5.11
was performed on the G.C.E.A. (Test T-560)

2) The Gain Control Electronics Assembly was vibrated in
the 2 axis at the levels defined in Appendix D, (Part

of Test 3A-3L8)

3) Operability Test (C-A-352, paragraphs 5.L through 5.8
was performed on the G,C.E.A. (Part of test T-573)

L) The Gain Control Electronics Assembly was vibrated in
the X axis at the levels defined in Appendix D, (Part

of Test 3A-3L8)
5) Paragraph 3 was repeated. (Part of Test T-573)
6) The Gain Control Electronics Assembly waes vibrated in the

Y axis at the levels defined in Aopendix D. (Part of
Test 34-3L8)
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Test Results:
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7) Operability test QC-A=325, paragraphs 5.1 through 5.11
was performed on the G,C,E.A. (Test T=57L)

The results of the operability tests taken between axes
of vibration and after the complete vibration test showed
no degradation in performance.

Complete test data are in the Reliability Test Group files,
and will be made avallable, to those interested, on request,
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Test ltem:

Type of Tast:
JDate of Test:

Test Purpose:

Conclusion:

Test Procedure:

Test Results:
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RELIABILITY TEST REPORT NO. 90

Motor Speed Drive, Dwg. No. 709-200, Serial No. 80L9 (009).
The Motor Speed Drive had been updated from F-1 design to
F-2 design by the following additions:

1. Sylgard potting in the oscillator,

2. Re-routing of wiring to filters.

3. Support block under the outboard filters.

Shock

September 10, 1963

The purpose of this test was to determine the capability
of the Motor Speed Drive to withstand the qualification
level shock described in Appendix D.

The Motor Speed Drive is capable of withstanding the
qualification level shock described in Appendix D.

1. Operability Test, QC-A-307, Paragraphs 5.1 through
5.7 was performed on the Motor Speed Drive (Test T-561).

2. Leak Rate Test, QC-A-307, Appendix I, was performed
on the Motor Speed Drive.

3. Shock Test according to the specifications of
Appendix D was performed on the Motor Speed Drive

(Test 3A-352).
L. Paragraph 1 was repeated (Test T-583).
5, Paragraph 2 was repeated (Test 3A-360).
The Motor Speed Drive withstood the shock test without

serious degradation of performance. Two fallure reports
were written (see Appendix S0A).
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The change in period reported in Fzilure Report A0-93L was
not considered a result of the shock test. The amosunt of
chanve was not great enough to cause the frequency to be
out~of-specification limits i the pre-test frequencies
nad been in the center of the tolerance range,

The oute-of-specificetion condition on Motor Power Test
Toint reported in Failure Report AO0=998 is a condition
which has occurred on many Motor Speed Drives. Redesign
is currently in progress to bring this output within
specification.

Complete test data are in the Reliability Test Group
files, and will be made available to those interested
upon request.
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. : _ APPENDIX 904
i-‘atlun hcport Yo. Failure - . Recommended Action
A0-98L Frequencies out of spec. None - waived on the basis
en thres speed stepe. that the amount of change
- vas small and was not a
_ rugm. of the shock test.
A0=998 Hotor Power Test Point  The tolerance om the Motor
voltages out of spec. om Power Test Point volhp
three speed steps. should be changed,

sorrective astion ohouu be
taken to place the astual
voltage in the center of
the tolerance range.
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Test Item:

Type of Test:
Date of Test:
Test Purpose:

Conclusion:

Test Procedure:
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RELIABILITY TEST REPORT NO. 91

Motor ®peed Drive, Drawing No. 709-200

Serial No. 8049(009). The M.S.D. had been updated fram
F-~1 design to F-2 design by the following changes:

1. OSylgard potting in the oscillator.

2.. Rerouting of wiring to filters.

3. Support block under the outboard filters.
Acceleration

September 13, 1963.

The purpose of this test was to determine the capability
of the Motor Speed Drive to withstand the qualification
level acceleration described in Appendix D,

The Motor Speed Drive is capable of withatanding the
qualification level acceleration described in Appendix
D,

1. Leak rate and operability tests were performed on
the M.5.D. after the previous test, which was shock.
See Reliability Test Report No, 90,

2, The M,5.D. was subjected to acceleration at the
levels described in Appendix D. (Test No. 3A361)

3, Leak Rate test was performed on the M.S.D. in
accordance with Appendix A of QC-A-307.
{fest No. 3A359)

L. Operability test QC-A-307 paragraphs 5.1 thru 5.7
was performed on the M.S.D. (Test No. T599)

E-209
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,est Resultss The results of the operability test after scoslevation
showed no significant ddgudntion in performance.

One failure occurred. (Failure Report A0-987} see
Appendix 91A). This failure resulted in changes of
frequency at several speed steps, six of which went
out of specification limits, The failure was not
considered a result of acceleration testing. The
amount of the frequency change was insufficient to
caugse the frequency to be out of gpecification if the
pre-test frequencies had been in the center of the
telerance range. '

'Camplete test data are in the Reliability Test Orowp
files, and will be made available, to those interested,
on request. ,
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Suoiure deport

Lunber
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APVEINDIXK 214

Failure Recommended Action
Frequencies out of spec lone - waived on the
on six speed steps. basis that the amount

of change was small
and did not result
from the acceleration
tests
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Tast Item

Type of Test:

Date of Test:

Test Purpose:

Conclusion:

Test Procedure:
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Heliability Test Report No. 92

Motor Speed Drive, Dwg. %o. 709-200 Serial No. S0LS(009).
The M.5... had been updated from F-1 design to F-2, F-3
and F=)i design by the following changes:

l. Sylgard potting in the oscillator.

2o Rerouting of wiring to the filters.

3. Support block under the outboard filters.
Shipping and Storage Temperature extremes.
Sept. 16 thru Sept. 19, 1963
The purpose of this test was to determine the capability of
the HMotor Speed Drive to withstand the Shipping and Storage
temperature test described in Appendix D.

The Motor Speed Drive is capable of withstanding the Shipping
and Storage temperature test specified in Appendix D.

1) Leak rate and operability tests were performed on the
unit after the previous test, which was acceleration. (See
Reliability Test Report No. 91.)

2) The M.S.D. was subjected to the low temperature portion
of the test described in Appendix D. (Part of test No., 3A-36¢)

3) Operability test QC-A-307 Paragraphs 5.1 through 5.7 was
performed on the M.S.D. (Test No. T=609)

L) The M.S.D. was subjected to the high temperatuie portion
of the test described in Appendix D. (Part of test No. 34-36€)

5) Operability test QC-A-307 Paragraphs 5.1 through 5.7 was
performed on the M.S.D. (Test N>, T=626)

6) Leak "ate Test was performed on the M.5.D. aceording to
Appendix A of QC-A-307. (Test No., 3A-282) ‘
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Test Resulis:s
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The results of the operability tests after sach portion
of the Shipping temperature test showed no significant
degradation in performance.

One failure occurred in the operability test following the
low temperature portion of the test. (Failure Report
A0-997, See Appendix 92A). Two failures occurred in the
operability test following the high temperature portion
of the test. (Failure Reports AO-1013 and AO-10lk, See
Appendix 924).

Two of the above failures dealt with oscillator frequencies

out of specification limits., The amount of change in frequency
from the pre-test value was not great enough to cause the
frequencies to be out of specification limits if the pre-test
values had been in the center of the tolerance range.

The other failure concerned Motor Power Test Point Voltage.
This is a condition which has occurred on many M.S5.D.'s.

Action is currently being taken to bring this ocutput within
specification.’

None of the above are considered to be due to the Shipping
and Storage Temperature Test,

Canplete test data are in the Reliability Test Group Files,
and will be made available, to those interested, on request.
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Failure Report No.

AQ 997

A0 1013

AO 1014
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APPENDLIX 92A
Failure

Freguency out of spec. at
13 Speed steps.

Frequency out of spec. at
20 Speed steps,

Motor Power Test Poimt
Voltage out of spec. at
2 Speed steps. '

. E-21%4
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Recommanded Action

Waived on the basis that the
amount of change was small
and was not due to the
temperature teste.

‘Waived on the basis that the

amount of change was small
and was not due to the
temparature test,

Waived. See recommendations
in Failure Analysis AO 1001.
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Test Item:

Type of Test:

Date of Test:

Test Purpose:

Conclusion:

Test Procedure:

Test Results:
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RELIABILITY TEST REPORT KO, 93

Heater Controller Assembly, Dwg. Nc 516-235-2,
Serial No., A-D37

Qualification Vibration
September 19, 1963

To determine whether the Heater Controller Assembly
would survive qualification vibration.

The Heater Controller Assembly will survive
qualification vibration.

The Heater Controller was subjected to the
qualification sine-random vibration test
described in Appendix D, This assembly had passed
the acceptance test prior to qualification vibration.
The axis order of vibration was Z, Y and X. It was
then subjected to an operability test which
consisted of performing paragraphs 5.3, S.L and 5.5
of QCA-351.

The post-vibration operability test showed that
the controller performed properly after vibration.
Camplete test data are on file in the Reliability
Test Group files, and will be made available, to
those interested, on request,
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Test Items:

Type of Test:
Date of Test:

Test Purpose:

. Conslusion:

‘Test Procedure:
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RELIABILITY TEST REPORT NO. %L

Heater Controller Assemblies, Drawing No. 516=235-2,
Serial Nos. A-037 and A-13L. This design is to be
used with thermistor sensors. The F-l1 had the design
which was used with thermostat sensors.

Shipping and Operating Temperature Extremes
September 20, 1963 to October 7, 1963

To determine whether the Heater Controller would survive
the following two tests, both of which are described in

1. Shipping Temperature Extremes which was a qualifisation
test.

2. Operating Temperature Extremes which was a special
Reliability test.

The Heater Controller will survive the Shipping Temperature
Extremes test and will operate properly during the Operating
Temperature Extremes test.

Although this test had the twofold purpose mentioned above,
only one test was actually conducted. The following
procedure was used for t his test:

1. The Heater Controller (S/N A<037) was hooked up
inside a temperature chamber which had been

stabilized at a temperature of 125°F., (Figure 1
shows the test set-up.)
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Test Resulis:
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Temperature Chamber

E/

N
N
- VN T
LK , 28vde N~ N
’ N 2
Resistor to S 3
Simulate Thermistor N L
l N
12211 '®_J : 2
Q////f L'\\ Q
Resistor t %

Simulate Heater
Heater Controller

Figure 1 Test Set-up

2. The controller was then operated 9 hours per day
for 3 days.

3. After the high temperature test was completed,
the controller was subjected to an operability
test which consisted of performing paragraphs
5.3, 5.L, and 5.5 of QCA-351,

Ls The controller was then returned to the .
temperature chamber, which was now stabilized at
0°F, and it was operated continuously for 3 days
(in this portion of the test a 63K resistor,
which simulated the thermistor in the heater
operated condition, replaced the LK resistor
shown in Figure 1 so that current would pass
through the simulated heater). The controller
was then again subjected to the operability test.

5. Due to a failure the results of the low temperature
test were questionable and the test was repeated
using a new Heater Controller Assembly (S/N A=13kL).

It was discovered after the high temperature test had
been completed that the controller had becn operated
only 9 hours per day rather than 2L hours per day.
This deviation from the procedure was inadvertently
made because the power had been unxnowingly turned
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. off each night of the test. This does not prevent the

' Feater Controller from being qualified for the high
shipping temperature extreme (125°F) because there is
no requirement that the controller operate during this
test. The shipping temperature extremes test consists
of having the unit remain in the termperature chamber
for 8 hours at a temperature of 125°F and for 8 hours
at a temperature of O°F.

During the fuse test of the post high temperature
operability test it was found that the two fuses of

the controller had blown (Failure Report No. A0-1016),
Since the controller was still operating at the end of
the high temperature test, this failure was believed to
have been human initiated sametime near the beginning .
of the operability test., After the fuse had been re-
placed, the operability test was successfully completed.

During the operability test following the first low
temperature test it was found that the controller would
not turn on (Failure Report No, 1031). This failure
seemed to be due to an open transistor and a shorted
transistor, Although no definite conclusion was
reached as to why this failure occurred, it was again

. believed to be human initiated during the operability
test because the controller was atill on at the end of
the low temperature test. The low temperature test was
repeated with a different controller; it successfully
passed the operability test that followed.

Appendix gl ppresents a summary of the failures encountered
in this test.

Complete test data are on file in the Reliability Test
Group files, and will be made available, to those
interested, on request.
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. APPENDIX $LA

SEIZPTNG AXD OPERATING TEMPERATURE ‘EXTREMES TEST

The follow.ng is a description of the test of this
report which is given in paragraphs 5.7 and 5.8 of
Qualification Test Procedure Number 553-120., The
procedure states that.the Heater Controller is to be
operated continuously at atmospheric pressure for 3
days at a temperature of 125°F and for 3 days at a
terperature of 0°F. The Heater Controller was actually
operated 9 hours per day for 3 days during the high
temperature test,
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Failure Report
Number

A0-1016

A0-1031
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APPENDIX 9LB

FAILURE SUMMARY

Failure Recommended Action
Blown fuses found during Make the Heater Controller
operability test following Test Set available as soon
high temperature test. as possible,
Heater Controller would Make the Heater Controller
‘not turn on following Test Set available as soon
first low temperature as possible,
test,
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Test Item:

Type of Test:
Date of Test:

Test Purpose:

Conclusions:

Test Procedure:

Test Results:
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RELIABILITY TEST REPORT NO. 95

Elevation Plate Assembly, Drawing No. 805-162, Serial
Number 20600L. The RM Elevation Plate Assembly was 1like
FM-1 except tha RM Eleavation Elevation Plate Assembly
Bridge had not been modifisd to prevent interference with
the Servo Filter Boxes,

Lifs in Vacuum
May 17 through 2L, 1963

The purpose of this test was to determine if the Elevation
Plate Assembly bearing surfaces could survive the mirror
movements required in thres five-day orbits, and meet the
performance requirements defined in the Phase II, Flight
Payload Model, Specification No. 802-153, Revision G.

The RM Elevation Plate Assembly is considered qualified

to survive life in vacuum.. The Asimuth Servo steady state
current did increase as the test progressed, but this was
analysed as servo wearout because the servo had been
actuated 3200 times before the beginning of the life test.
Post life test inspection showed that no bearing surface
degradation occurred.

1. Assembled Servos to Elevation Plate Assembly, and
checked alignment and current requirements.

2. Performed the Life Test in Vgcuum per Appendix 95A.
Chamber pressure was 8 x 10~° inches of Hg. at the
start of the test, and did not reach L x 10~8 inches
of Hg. until eycle 56, Engineering judgment indicates
that the small differential in pressure did not affect
the test, :

3. Performed visual inspection,

e« Performed QC In-Process Tests per Procedures QC-A-252
and QC-A-2 82 ®

The Elevation Servo operated within specification limits
throughout the seven-day test, a total of 3824 actvations.
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The Asimuth Servo steady state current requirements were not
within specification limits before or during any part of

the test., This excessive current requirement was caused by
the misalignment of the servo shaft and servo lead screw.
Zfforts to correct the misalignment before the test by
replacing the lend screw with identical stock parts were

not successful. The Asimuth servo did complete 25 cycles

of the test (1600 actuations) before exceeding the position-
ing time specification limit, and operated 3325 times during
the entire test.

Chamber pressure, positioninr time, and servo current vs.
cycle number are shown in Figure 1.
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APPENDIX 95A

install the rlevation Plate Assembly in the Vacuum Chamber with the
mirror trunnion vertical, anc the Azimuth Servo side down. Heduce chamber
pressure to 4 x 10-8 inches or mercury absolute. Program each servo to
operate approximately 15 minutes out of each 1 1/2 hour period, 11 periods
per day with command changes approximstely svery 12 seconds.

Command changes are to be as follows:
“levation Serve: 00, 01, 10, 01, 0O, O1, 10, 01, OO, O1, 10, O1, OO, O1, 10, O1

Azimuth Servo: 000, 111, 001, 110, 010, 101, 011, 100, 111, 000, 110, 001,
101, 010, 100 and 000

Apply the above program to the Elevation Plate Assembly for a total operating
time of 25 hours. (Seven days slapsed time) Monitor chamber pressure for st
least eight periods per 24 hours.

E“_-
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iest itam:

Type of Test:
Date of Test:

Purpose:

Con lusion:

Test Procedure:

Approved for Release: 2024/01/30 C05098945

ZLIABTLITY TZ3T REPCRT NO. 96

Distribution Box, Drawing No. 617-11l, Serial No. 294k
The state of the Distribution Box design change is as follows,
using the [istribution Box of the FM=1 Payload as a reference,

1) The terminal strips in the Differential Amplifiers of the test
item use crimp type terminals instead of solder type
(617-11k, Rev, H-1)

2) In the Record Transport Module of the test item the base
has been relieved to eliminate pinching and subsequent
grounding of the cable. (Ref. Waiver No. 7795). The change
corresponding to this waiver on future production is
€17-218 C-1,

Operating Temperature Extremes
23 September 1963 to 30 September 1963

The purpose of this test was to determine if the Distribution

Box would meet the performance and leak rate requirements defined
in Phase II Electrical Distribution Component Specification No.
602-118 after being subjected to the operating temperature
extremes test defined in Appendix 96A. )

The test results indicated that the Distribution Box complied
with all the performance and leak rate requirements after
being subjected to the specified operating temperature extremes
test.

1) The test item was operability tested per QC-A-30L, Revision
D {Test No., T=627),

2) The test item was leak rate tested per QC-A~-325, Revision D.
(Test No. 3A-376).
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Test Procedurs:

Resulta:
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3) The test item was subjected to operating temperature
extremes test specified in Appendix 96A. (Test No. T=631),
A timer was fabricated to simulate a take-up motor operation
cycle of 3 seconds on 3 seconds off (approximately) during each
10 minute period when the test item was energized.

L) The operability test of paragraph 1 above was repeated
(Test No, T=6685),

5) The leak rate test of paragraph 2 above was repeated
(Test No. 3A-389),

The results of the operability and leak rate tests indicated
that the test item complied with all specification requirements
before and after being subjected to the operating temperature
extremss test.

During the 67th cycle after 100,5 hours of life test, a 5 vde
gignal appeared on CPL-3 when the relay that nomally energlzes
the supply spool brake motor was energized. Failure Report
A0=1027 was prepared to document this erratic behavior of
CPL=3.

When the test ltem was returned to ambient temperature the
difficulty described on Failure Report A0-1027 disappeared. The
Differential Amplifier for CPL-3 was removed from the Distribution
Box and operability tested per QC-A-333. (Test No, T-675).

When tested per QC-A-333 the operability of the amplifier was
verified at 55°F and at 1209F. The amplifier was replaced

and the teat item connectsd and set up to duplicate conditions
vwhen the initial failure occurred; the test item operated
satisfactorily and CPL-3 output was normal. Since the failure
disappeared and the operation of CPL-3 is not vital to the
opsration of the space chamber, the failure analysis was
discontinued.

Complete test data are in the Reliability Test Group Files
and will be made available to those interestsd upon request.
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APPENIIX 96A

Operating Temperature Extremes - The Distribution Box shall be placed in a test
chamber and its temperature stabilized, while not operating, at the chamber
conditions given below. The Distribution Box shall then be operated as indicated
below to demonstrate continuing satisfactory performance.

Minimum Temperature Conditions - The [istribution Box shall be mounted to an
esseng;ally infinite heat sink at LSSF, surrounded by a radiation sink also

at L5°F and one atmosphere of circulating air at L5°F. The Box shall be operated
10 minutes out of every 90 minutes for 120 hours (total tims). During the
operating periods, the 22V power supply, Record Transport Control Module and
Differential Amplifiers shall all be operating under simulated load. Input
voltage shall be 27.0 volts for the first third of the test, shall be increased
to 30 volts for the second third, and to 32.5 volts far the final third of the
test period,
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. . RELIABILITY TBST REPORT NO. 97

Test Item: Heater Controller Assembly, Dwg. No. 516-235-2, Serial No.
A-134. This design is to be used with thermistor sensors.
The F-1 had the desigm which was used with thermostat sensors.

Type of Test: Life in Vacwm
Date of Test: October 8 through 18, 1963
Test Purpose: o determine vhether the Heater Controller would survive

the life in vacuum test described in Appendix 97A.
Conclusgion: The Hsater Centroller wlll survive the life in vacuum test.

Test Procedure: 1) The Heater Controller was hooked wp inside a vasuum
chamber. (FPigure 1 shows the test set-up)

Resistors to
gimulate thermistor
LK / Heater i)ntroller
\\
" 63K '
& - [ .
28vde A5
. + -
1557 o3
A A
‘ / 7\ o5
Cycling switch L‘.’-ﬁ/ /1
Registor
to gimulate
heater
Vacuum Chamber
Figurs 1
Teat Set-up
. E-230
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Reliability Test Report No. 97 8 November 1963

Test Results:

2) The chamber was evacuated.

3) The controller was then operated continuously for 10 days
in cycles of 27 seconds "on" and 35 seconds "off™",

The chamber wall was at ambient temperature except'for
the first 16 hours of the test when it was at 160°F.

Input and heater currents were measured occasionally
during the test to determine whether the controller was
operating properly.

L) Upon the completion of the 10th day of operation, the
chamber was returned to atmospheric pressure and the
controller was removed from the chamber.

5) The controller was then subjected to an operability
test which consisted of performing paragraphs 5.3, 5.k,
and 5.5 of QC-A-351,

When the test was 16 hours old, it was discovered that the
chamber wall heaters had been accidentally turned on and as
a result the chamber wall temperature had risen to 1600F,
The heaters were turned off and the wall temperature
eventually stabllized at ambient temperature which was
about 809F, Although this temperature is about 10 degrees
above that specified in the qualification test procedure
(see Appendix 974 )it is felt that operating at this
temperature throughout the rest of the test was not a
gsignificant deviation from the procedure. This deviation
was made because the vacuum chamber has no cooling facilities.

Another deviation from the procedure was made in that the
controller was cycled continuously throughout the test rather
than in 15 minute operating periods separated by 15 minutes
"off" time (see Appendix J7A). Since operating the controller
continuously is the more severe test, the qualification status
of the unit should not be affected by this deviation.

The chamber pressure decreased from 2 x 10~Ymm of Hg.
immediately after evacuation to 5 x 10-Tmm of Hg. at the
end of the test.

Measurements of input and heater currents during the test
indicated that the controller was operating properly. The
unit successfully passed the operability test which followed.

Complete test data are on file in the Reliability Test Group
files, and will be made available to those interested upon reques
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& Reliability Test Report No. 97
APPENDIX 97A

The following is a description of the test of this report which is given

in paragraph 5.5 of Qualification Test Procedure No. 553-120. The procedure

states that the test is to consist of operating the Heater Controller during

15 minute periods with 15 minutes "off" time between periods. Each operating
period is to consist of cycling the eontroller for 30 seconds "on" and for

30 seconds ®aff®. The¢ test is to take place in a vacuum chamber which is at

a pressure of 1 x 10—3- of Hg. and at a temperature of T0OF + 29F,
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Test Iterm:

‘ Type of Test:
Date of Test:
- Test Purpose:

Conclusion:

Test Procedure:
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RELIABILITY T-ET REPORT NO. 98

Distribiution Box, Dwe, No. A17-11kL, Serial No. 29LL (005).

The status of the Distribution Box design changes is as
follows, using the FM-1l Distrihution Box as & reference:

1) The terminal strips in the Differential Amplifiers of
the test item use crimp tyve terminals instead of
solder type. (617-11l, Revision H-1)

2) In the Record Transport Module of the test item, the
base has been relieved to eliminate vinching and
subsequent grounding of the cable, (Ref. Waiver
No. 7795) The change corresponding to this waiver
on future production is 617-218, Revision C-1,

3) The Distribution Box had heen updated to include the
Motor Current Assermbly, in accordance with Change
Reason No, 31-1187.

Sine-Random Vibration (3 axes)

October 25, 1943

The purpose of this test was to determine the capability of
the Distribution Box, updated with Motor Current Assembly
(as required for Instrumentation Augmentation change), to
withstand the Sine-Random Vibration test described in

Appendix D.

The Distribution Box, with Motor Current Module. is capable
of withstanding the test described in Appendix D, with
resnect to hoth verformance and leak rate.

1) Operability Test QC-A-30L, Rev. D-1, Par. 5.3 through
5.25, 5.31 and 5.32 was performed on the Distribution
Rox. (Test T-733)

?2) Leak Rate Test 2C-A-30L, Par. 5.27 was performed on the
Distribition Box. (Test 3A-432)
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. Reliability Test Report No. 98 1L November 1963
3) T Distribution Box was vibrated in the Y axis at the
levels of Appendix D, (Part of Test 3A-L33)
L) Operability Test, QC-A-30L, Rev. D-1, Par. 5.3 and
5.5 through 5.23 was performed on the Distribution
‘Box. (Part of Test T-7L2)

5) The Distribution Bor was vibrated in the X axis at the
levels of Appendix D. (Part of Test 3A-L33)

6) Paragraph | was repeated, ( Part of Test T-7.2)

7) The Distribution Box was vibrated in the Z axis at the
levels of Apperdix D. (Part of Test 3A-L33)

8) Operability Test, QC-A-30L, Rev. D=1, Paracraphs 5.3
through 5,25, 5.31 and 5.32 was performed on the
Distribution Box. (Test T=7.5)

9) Leak Rate Test, QC-A-30L, Par. 5,27 was performed on
the Distribution Box. (Test 3A-L39)

Test Results: The results of the operability tests between axes of vibration
. and at the completion of the three axes of vibration showed
no degradation in the performance of the Distribution Box,

The leak rate tests before and after vibration showed no
increase in the leak rate.

Complete Test Data sre in the Reliability Test Group files
end will be made available, to those interested, upon request,
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. RELIABILITY TEST REFORT NO. 99
Test Item; Door Telltale Assembly, Dwg. No. 813-L425, Serial No. 3104019
Type of Test: Sine-Random Vibration (3 Axes) |
Date of Test: October 15, 1963 ‘
Test Purpose: The purpose of this tsst was to determine the capability of

the Door Telltale Assembly to withstand the vibration test
described in Appendix D.

Comgtlugion: The Door Telltale Assembly is capable of withstanding the
vibration test described in Appendix D.

Test Progedure: 1) Operswility Test, QC-A-35k, was performed on the Door
Telltales Aszsembly.

2) The Door Telltale Assembly was vibrated in three axes
at the levels described in Appendix D. (Test 3A-412)
The Door Telltale was given an operapility spot check
following the first two axes of vibration.

. 3) Opersbility Test, QC-A-35L, was performsd on the Door
Telltale Assembly. (Test T-712)

Test Results: The results of the operability spot checks between axes and
: the operability test after the complete vibration test showed
no degradation in performance of the Door Telltale Asseambly.

Complete test data are in the Reliability Test Group files,
and will be made available to those intsrested upon request.
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Test Item:

Type of Test:
Date of Test:

Test Purpose:

Conclusion:

Test Procedure:

Test Results:
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RELIABILITY TEST REPORT NO. 100

Door Telltale Assembly, Drawing No., 813-425, Serial No.
3104019

Life in Vacuum
October 21 through 29, 1963

To determine the capability of the Door Telltale Assembly
to operate according to the requirements of Specification
No. 802-239 when exposed to an ambient pressure of

1 x 10-6 mm of Hg.

The Door Telltale Assembly is capable of operation in
accordance with Specification No. 802-239 when exposed to
an ambient pressure of 1 x 106 mm of Hg.

l. The Door Telltale Assembly was subjected to Operability
Test QC-A-354 as a part of the previous (vibration) test.

See Relisbility Test Resport No. 99.

2. The Door Telltale Assembly was mounted on the panel of
the Door Telltale Test Set. The panel was then installed
in the vacuum chamber. Operability spot check was per-
formed to check out the mounting and wiring of the Door
Telltale. lhe vacuum chamber was pumped down.

3. The Door Telltale was operated by turning -the light of
the Door Tellitale Test Set on and off, and readings
of the output were taken during ten minutes of each
ninety minutes for five days. The Door Telltale was
returned to atmospheric pressure,

L. Operability Test, QC-A-th, was performed one the Ioor
Telltale Assembly (Test T-750).

The operability testing performed on the Door Telltale
Assembly while in the vacuum environment showed no
degradation in performance.
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The pressures attained during the girst 3 1/2 days of the
test average approximately 1 x 1077, and the pressyre for
the last 1 1/2 days of the test avegaged 1.2 x 10™° rather
than t'e specified value of 1 x 107, The test was cone
sidered to be a valid indication of the perfofmance of the
Door Telltale iAssembly under the specified pressure

- eomditions.

The results of the operability test\perfonned after t he
campletion of the vacuum test showed no degradation in
performance of the Door Telltale Assembly.

Complete test data are on file in the Reliability Test
Group files, and will be made available, to those
interested, on request.
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Test Item:

Type of Tast:
Date of Test:

Test Purpose:

1)

2)
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RELIABILITY TEST REPORT NO. 101

RC Camera Assembly, Drawing No. 808-750, S/N 00k.

S/N 00l Camera was the same as F~201 configuration
except for omission of the FMI fix. Qualification
vibration on the RC Camera was completed on 8 June 1963
and the unsymmetrical bellows (same design being used
on current flight cameras) survived.

RM Camera Assembly, Drawing No. 808-750, S/N 003.

S/N 003 Camers was the same as F-201 configuration
except for emission of the FMI fix and replacement of
the ungymmetrical bellows with the new symmetrical
bellows design. Qualification vibration of the
gymmetrical bellows in the RM Camera was completed on
11 October 1963,

Camera Life Test

17 October to 30 October 1963

1)

2)

3)

To determine if filwm velocity smoothness in the RC and
RM Cameras will be affected by low pressure and a
definite number of stereo and strip mode operations.

To determine if a fresh roll of Kodak Park film,

Type LIOL, contains any loose film products that

would deposit onto the slit aperture plate of the
RC and the RM Cameras.

To determine if the focus drive mechanism in RC
Camera will perform satisfactory in low pressure.
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CD-12988

Reliability Test Heport No. 101 . S~-INT-€143

Conclusions:

Test Procedure:

Test Results:

1]l November 1963

1) Low pressure greatly affects the film velocity
smoothness in the RC and RM Cameras., Visual inspec-
tion of the ungymmetrical and symmetrical bellows
reveals no fractures, cracks, or oil leakage after
subjected to a definite number of actuations in a
low pressure environment. )

2) Kodak Park film, Type LLOL, did not deposit any film
products on the slit aperture plate of the RC and WM
Cameras when examined with a 150 power microscope.

3) Low pressure did not affect the focus drive operation
in the RC Camera.

The set-up for this test is described in Drawing No. 853-108,
Qualification Test Procedure for Transport System.

The results of this test will be discussed in the order of
the test purposes.

Film Velocity Smoothness:

The determination of film velocity smoothness in low pressure
was obtalned by flashing a Strobotac light through the vacuum
chamber port window, and with the aid of a flat mirror the
light rays were directed onto the slit aperture plate

(wedge slit setting).

Both cameras were operated on a 10 minute "on", 70 minute
"off" cycle throughout a period of three days. Figures

1 and 2 summarize the testing ssquence and test results
of the RC and the RM Cameras.

Discussion of Figure 1 - Throughout the low pressure test

on the RC Camera the bellows did not perform satisfactorily.
The film velocity smoothness and normal starting time at
atmospheric pressure is represented in Figure 3. Figure L
shows the effects of low pressure (<0,1 PSI) on film
velocity and starting time,

The only apparent reason for the great change in film
velocity smoothness would be a defective bellows in the
RC Camera. Although, no cracks or oil deposits could
be seen on the bellows, the defect could possibly be
one or several entrapped air bubbles.

Discussion of Figure 2 - The results from the RM Camera test
are slnilar‘io‘fﬁ%_ﬁﬁ—bamcra test (Figure 1). Wwhile the
RM Camera was cycled from 150 feet to 758 feet of film, the
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. Aeliahility Test Report YNo. 101
film velocity smoothness and starting time changed by a
considerable amount. One explanation for this considerable
change would be & relocation of an air bubble from the

active or resevoir bellows to the channel tube which
supportes the flow of oil between both bellows.

Kodak Park Film LLOL:

Before starting the "Film Velocity Smoothness" test the RC
Air Supply and RC and RM Cameras were cleaned of any loose
dirt particles on the rollers and slit aperture plates,
Upon completion of each test both cameras were examined
for deposits of film products on the =lit aperture plates
(wedge 81it) with the slit alignment microscope assembly
(808-800) at 150 power. No deposits of film products
could be sesn on the wedge slits, bub there were traces
of dirt particles ranging to a maximum size of sbout

0,002 inches in length with & maximum density of seven
particles over a 0,035 inch diameter.

To verify that the particles on the wedge slits were
common dirt, an additional test was performed. The wedge
#lit on the RM Camsrs was cleaned from dirt and exposed

" to the atmosphere in Building 3 - 1st floor (Inspection
Area) for a period of 30 mirutes. At the end of the test
the wedge 8lit was again examined and the size and munmber
of dirt particles waz similar to that previously described
in the last paragreph.

Focus Drive

After completion of the life test (3 days at 0.002 PSI),
the focus drive mechanism in the RC Camera was operated
four times in both directions with the platen vertical and
horizontal at atmospheric pressure and 0.002 PSI.

Comnlete test data are in the Reliability Test Group files
and will be made available, to those interested, upon request.
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Reliability Test Report No. 101

BC Camers S/k OOL {Unsymmetrical Bellows) Test Results

Life Test Camara LAV Hax. at Starting Time No. of Ko. of
Film Pootage Operating 100 cps drive 0.75 sec. max Sterec modes Strip modes
Aocumulative Pressure ke =pac. accumusltiive accumulative
Date of Test Swpport Bguipsent 0.;;; =ex. spec.
10-17~63 (RC Adr Swpply & 242 e, htmos. 0.99 % 0.53 sec o %
R Take-up) P
10-18-63 hd BT . 0.0u2 PSI 8.8 ¢ ® [+] 122
10-18-63 . 1000 ft. 0.U02 PSI 1h9 £ L] 1ks 299
10=19=63 . 1710 ft. 0,002 PSI 13.5 % * 20 - 36
10-19-63 . - 2271 1. 0.002 PSI 8.9 % * 3o bl
g 10-21-63 " 2781 ft. 0.002 PSI 6.7 % * b3k 53k
& 10-30-63 Camera Test Set — Atmos. 0.65 % 0.55 sec - —
103063 ® —— 1.0 psI 1.98 ¢ 0.60 sec — —
10-30-63 ® e 0.1 3.67 % ® ———— ——
10-30-63 = R 0.01 pPSI k.2 ¢ # - ———
10-30-63 . —— 0.002 PSL ha 8 » - -

#» Dumping distance is 4 to 6 inches (see Figere L)

Approved for Release: 2024/01/30 C05098945



C05098945

che~d

Approved for Release: @4/01/30 C05098945

Reliability Test deport ¥o. 101

RN Camera S/N 003 (Sywmetrical Bellows) Test Results

£0@ax. at
Life Tast Camera 400 cps drive Starting Time No. of No. of
Film Footage Operating frequency 0.75 sec. max Stereo modes Strip modes
Date of Test Swpport Equipment Accwmulative Pressure 0,75% max. spec. wspec. mccumulative accwmulative
10=]19=63 Camers Test Set — Atmos. 0.78 0.50 sec — —
10-22-63 (RC Air Swpply & 60 ft. Atmos, 1.08 8 0.43 sec 0 2
102263 - TIRO;Up) 90 ft. 1.0 P3I 1.63 ¢ 0.60 sec 0 33
10-22-63 . 110 ft. 0.1 PSI .24 8 0.58 sec o o
10-22-63 ® 130 ft. 0,01 PSI 1.4 % 0. k8 sec o} ur
10w 2263 ® 150 ft. 0,002 PSI 2.42 8 0.50 sec s 59
10-22-63 . 758 fv. 0,002 PSI 9.2 % . 97 193
10-23-63 " 1265 ft.  0.002 PSI 13.9 % * 197 285
10-2}63 = 1771 ft. G.002 PSI 1.8 8 * 297 319
102163 " 2216 ft. 0,002 PSI 12.8 % ® 97 k72
10-2lm63 “ 2171 £t. 0,002 PSI 8.2 ¢ * 5k Sh7
10-30-63 Camsra Test Sat B Atmos. 1.05 ¢ 0.50 seo — e—
10=30-63 b —— 1.0 PSI 1.68 § 0.58 sec s ——
10-30-63 - e 0.1 PXL 3.3 % ] — w—
10w 30-63 - B 0,01 PSI 3.6 ¢ ® - ——
10=30-63 " ——— 0.002 PSI 3.9 ¢ s —— ———

# Demping distance is ) to 7 inches {ses Pigare L)
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‘ RELIABILITY TEST REPORT NO. 102

Test Item: Forward Record Storage Assembly (FRSA), Dwg. No. 712-L79,
Revision E-2, S/N SLLS, The RC FRSA was the same as
F-205 configuration.

Type of Test: Vibration (Powered Flight) - Instrumentation Augmentation
Date of Test: 17 and 18 September 1963
Test Purpose: The purpose of this test was to determine if the instrumentation

;sugmentation (reel rotation) and the reversible drive motor
assembly of the FRSA will survive the powered flight qualif-
ication vibration levels defined in Appendix D and meet the
psrformance requirements of QC-A-337, Revision E (see
Appendix 1024).

Conclusion: The instrumentation sugmentation and reversible drive motor
assembly of the FRSA will survive the vibration levels defined
in Appendix D and operaté s-tisfactorily according toc the
tests outlined in Appendix 102A.

Test Procedure: &) Perform a pre-vibration operability test (see Appendix 102A).
. b) Wrap approximately 10 feet of exposed film onto the
teke-up spool and thread the remainder through the

cassette,

c) Mount the FRSA to the vibration fixture (208-12L0) and
vibrate according to the levels defined in Appendix D,
Maintain 3 1/2 pounds film tension throughout the test.

d) Perform a post-vibration operability test (see Appendix 102.)
after the FRSA has been inspected.

E-24k
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Test resuits:
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The RC FRSA was updated to the F205 configuration. Upon
completion of the updating phase, an operability test was
performed and satisfactorily completed. Results of the
qualification vibration test are discussed below:

Instrumentation Augmentation

After three axes of qualification vibration (see Appendix D)
on the FRSA, the magnetic pick-up and the solid state
electronic component board were inspected and no broken or
damaged nrrts were visible. An operability test (see
Appendix 102A) was performed and successfully completed.

Reversible Drive Motor Assembly

The FRSA was first vibrated in the X-axis and during the
sinusoidal vibration sweep (5-2000 cps) a failure occurred
at a frequency of 17 cps.

AO=996 = Take-up spool oscillated (taking up and
releasing film).

Analysis of AO=996 revealed that all three
pawls of the drive motor assembly were not

in contact with the ratchet wheel., The pivot
hole in each pewl had an interference fit with
the pins,.

It was recommended that the holes in the pawls
be enlarged for proper clearance of the pins.

Upon rework of the pawls (enlarge pivot holes) the unit was
reassembled and vibration in the Z and Y axes were satis-
factorily completed.

Vibration in the X-axis was started, but between 1L to 20 cps

of sine the take~-up spool began "taking=-up" film. At this
frequency range the FRSA was displaced to a half inch doutle
amplitucde which made it difficult to hold proper film tension
since the film length was directed along the X-axis. The re-
maining frequency range in the X-axis was satisfactorily complcted.

In order to qualify the reversible drive motor assembly of the
FRUA at the low frequency range, the FRSA was again vibrated
from 5 to 20 cps of sine with the film directed along the
i=axis. The take-up spool did not rotate during this test.

During the inspection of the Air Supply two other failures
were noticed:

E-2U5
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A0-1006 - Emralon scraped from pawls.

Anglysis showed that scraping occurred at
the forward portion of the pawls dus to the
ratchet wheel and the guiding surfaces,

It was recommended that the smralon be re-
moved from the forward portion of the pawls.

A0-1007 - Motor (L00-1381) housing loosened.

Analysis revealed that two screws on end of
motor (end opposite motor shaft) loocsened.
Inspection of the screws showed that three to
four threads were engaged and no Loctite was
present.

It was recommended that longer screws with
Loctite should be used.

The post-vibration operability test (see Appendix10?iwas
successfully completed after failures A40-1006 and au-1007

‘ were repaired.

Complete test data are in the Reliability Test Group files
and will be made available, to those interested, upon
request,

. E-2L6
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C-A-337, Revision E, In-Process Test Procedure for Forward Record Storage
Assembly:

Paragraph #5,6 -« Film Speed Test
5.7 - Instrumentation Check

#5,5 - Reversing Motor Test

# Although these tests are not part of Instrumentation Augmentation, it was
desirable at this time to qualify the reversible drive assembly and the new
L00-1381 take-up drive motor,

& 5-2k7
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Test Item:

Type of Test:

Date of Test:

Test Purpose:

Conclusion:

Test Procedure:
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RELIABILITY TEST REPORT NO. 103

RC Air Supply, Drawing No. 711-185, S/N 1172. The RC
Air Supply was same as F-20L configuration.

Vibration (Powered Flight) - Instrumentation Augmentation
9 to 11 October 1963

The purpose of this test waes to determine if the ingtrumentation
augmentation (film quantity and film temsion) of the Air

Supply will survive the powered flight qualification vibration
levels defined in Appendix D and meet the performance require-
ments of QC-A-308, Revision G (mee Test Procedure (a)).

The instrumentation augmentation of the Air Supply will survive

the vibration levels defined in Appendix D and operate satis-

factorily according to ths test outlined in Test Procedure (a).

(a) Perform a pre-vibration operability test according to
paragraph 5.15, Instrumentation Check, of QC-A-}Og, Revision
G; In-Process Test Procedure for Air Supply.

(b) Thread the Air Supply with film and position the looper
carriage on the empty take-up side of the looper assembly.

(¢) Place the cover onto the Air Supply and mount the
assembly onto the envirommental fixture (208-5%90),

(d) Perform the vibration test according to levels defined
in Appendix D.

(e) Perform a post-vibration operability test after a
complete inspection.

E-248
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Test Results:
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The Air Supply was subjected to a pre~vibration instrumen-
tatlion check which was successfully complsted. Upon
completion of three axes of qualification wibration {see
appendix g ), the Air Supply was inspected for broken or
damaged parts but none were found on the instrumentation
asgsemblies. A post-vibration instrumentation chack was
performed and successfully compieted.

While the RC Air Supply was belng updated with instrumentation
augmentation the roller stud assembly (711-113) was replaced
with a teflon roller., After three axes of qualification
vibration the roller stud asssmbly falled:

AC=105L - Teflon bearing in spiral groove of drive
pot shaft does not rotata.

Failure analysis reveals that torsional
vibration of the drive pot shaft caused

a repsated shock losd on the teflon reller
stud assembly which resulted in "flattening
out" the roller.

It was rscommended that a Delrin roller
be used.

During the inspection phase oif the R0 Ailr Supply one cther
fallure was visible:

AO=1053 = Wire harness from looper assewbly to connector
J662 has teflon demaged on one wirs,

Analysis reveals that the wire harness from
connector J662 wo loopsr assembly has an
unsupported length of about eight to nine inches,
During vibration the wire harness could easily
scrape against one of the roller bushings on

the side of the looper assembly.

It was recommended that the wire harness be
supported with sable claspy.
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Test ltem:

Type of Test:
Date of Test:

Test Purpose:

Conclusion:

Test Procedure:

Test Hesults:

-

#
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RELIASILITY TEST RFPORT NO. 10k

£levation Servo, Drawing ho. 61L-100, Serial No. 207005
This Servo was equivalent to F-1 design. :

Sine»Random Vibration
April 11, 1963

To determine the capability of the test item to withstand
thie vibration described in Appendix D

The Klevation Servo is capable of withstanding the vibration
described in Appendix D without degradation.

The procedure for this test consisted of following Acceptance
Test Procedure, QC-A-282, Revision A-l1 with the exception

that the vibration levels were those described in Appendix D.

The test was performed by Eclipse Pioneer Division, Bendix, Corp.

The results of this test showed no degradation in the operation
of the Flevation Servo as a result of the vibration test,.

One non-conformance to specification was noted both before

and after vibration. This non-conformeance consisted of surge
currents above the specification levels. This non-conformance
was waived.

Bendix Test Report, dated 11 April 1963, is on file in the
Reliability Test Group files and will be made available, to
thoss interested, won request.

E-250
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Test Ttems:

Tyve of Test:

Date of Test:

Test Purpose:

Conclusion:

a)

b)

1)

2)

11

To

Approved for Release: 2024/01/30 C05098945

RELIABILITY TEST REPORT NO. 105
Forward Record Storage Assembly (FRSA), RC S/N SLLS,
The RC FRSA has been updated to the F-205 configuration.
G.E, Capsule Assembly, Reliability Model, S/N 3013A.
The RM Capsule contains prime hardware except for the
dynamically simulated electronic packages and electrical
harness assembly.
Powered Flight Vibration
a) Film fogging (pyros)
b) ILight leak
¢) Tracking check
d) Alignment check
De-orbit Vibration
a) Light leak
September to 1l October 1963

determine if the Forward Record Storage Assembly will

survive the povered flight and de~orbit vibration levels
.see Avpendix D) when supported by G.E. Capsule Assembly,
and if G,E. Capsule Assembly will adequately protect Kodak

Film LLOL from fogging.

The Forward Record Storage Assembly, supported by G.bh.
Capsule Assembly, will survive both vibration tests. Kodak
Film LLOL is adequately protected from fogging by the G.E,
Capsule Assembly.

E-251
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. Test Procedure: 1)

2)
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Powered Flight Vibration

a)

e)

£)

g)
De-orbit

a)

Prepare capsule assembly for film fogging
(pyros) test. Assemble pyros to cutter
assembly according to G.E. Dwg. 2053200 and
place a 3 foot unexposed film strip along the
internal contour of the capsule, With the
cutter in the open position, secure the cover
assembly onto the capsule, Actuate the pyros
with 28 vde and after one hour process the

3 foot film strip.

Prepare capsule assembly for light leak test,.
Place a 3 foot unexposed film strip along the
internal contour of the capsule and position
the cutter to the closed position. Place the
cover assembly onto the capsule and illuminate
the cover surface to 900 foot candles for

60 minutes,

Set up a transport system (Camera, Air Supply,
FRSA and Capsule) and perform a tracking check
with the FRSA positioned "on-axis",.

With the aid of a flat parallel bar and a
vernier depth gauge measure the perpendicular
distance from the cover plane to the two

G.E. mirror alignment surfaces on the FRSA.
These two measurements will determine the
position of the Y~axis about the Z-axis.

Prepare the capsule assembly for vibration bv
threading 10 feet of film through the FRSA, set
the cutter assembly to the open position, and
mount the capsule assembly to the vibration
fixture (208-110L).

Vibrate capsitle iszembly tc the levels defined
in Acpendix D .nd perform step 1-D of Procedure
after each axis of vibration. Maintain 3 1/2 1b,
film tension,

Repeat steps i«C and 1-F of Procedure.

Vibration

Wind 3,000 feet of fiim onto the take-up spool
and set the cutter to closed position,
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Resulte:
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b) Vibrate the capsule acssembly to the levels
defined in Aopendix D,

¢) Repeat 1-B of °rocedure,

Before discussing the results of these tests, it should be
mentioned that previous testing on the RM Capsule Assembly
was performed, Reliability Test Report No. L8,
discusses "Assembly and handling checks at FRSA level', and
"Tracking check with viewing capability and all orime
ohetacles in place", Reliability Test Report No. 60,
discusses "Light leak test on Capsule and Chute
Assembly" and "Fogging of Film due to any gaseous substance
within the Capsule and Chute Assembly at atmosvheric
conditions®,

Powered Flight Vibration Test

Actuating a set of pyros for the purpose of triggering the
cutter and sealer assembly dces not produce any gaseous
discharge which would fog a strip of unexposed film after a
period of one hour. Density checks on the grey scale
exposures of the test sirip and a control strip showed no
difference in the readings.

The pre-vibration light leak test on the cover and capsule
assembly was successfully completed., The amount of light
exposure and time for this test was equivalent to direct
sun light for a period of about 6 minutes,

A pre-vibration tracking test on the FRSA (mounted in the
capsule and the cover in its proper position) was performed
to verify the tracking capability of the recovery unit.
This test was successfully completed.

After completion of the X-axis vibration an alignment check
showed that the FRSA rntated 0.67° about the Z-axis and shifted
0.05 inches in the =X axis direction., Inspection of the
mounting points in the capsule revealed that one of the
longitudinal (X-axis) adjustments loosened because of improver
locking prior to vibration. Revised drawings and special
tools were not available at the time of this test., Proper
locking techninques were then aoolied to all adjustments and
vibration in the Y and 7 axes were successfully completed.
Verification of the alignment check for the X-axis was
determined during the de-orbit vibration test and there was

no change in the measurements,
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‘ Final inspection of the FRSA after vowered flight vibration
. revealed no damage to any of the varts or subassemblies,
It was noticed at the time three failur«s on the G.E.
Cavsule Assembly. '

1) One screw (fastener for one of the electronic
packages) loosened completely., This particular
vackage was removed during asserbly of the
FRSA into the capsule. The same screws were
used and a locking cement was not apvolied.

2) Cutter and sealer assembly was inoperable.
Three screws on the actuator arm loosened
causing a complete fallure in actuating the
cutter, These screws showed a possible lack
of locking cement,

3) Bottom of capsule contained several particles
of paint and aluminum chips.

A post-vibration tracking check and light leak test were
satisfactorily completed.

De-orbit Vibration Test

Three axes of de-orbit vibration (see Appendix D) were

. successfully completed on the RC FRSA while mounted in the
RM. Capsule Assembly., The FRSA was loaded with 3,000 feet
of film, Inspection of the FRSA after the vibration test
revealed no damage to the unit. On the bottom of the
Capsule dirt particles of paint and aluminum chips were
noticed. This same condition also existed after the powered
flight vibration test. A final light leak test was then
performed and successfully completed,

E-25k4
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. Test Item:

Type of Test:

Date of Test:

Test Purpose:

. Conclusion:

Test Procedure:

Test Results:
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Azimuth Servo, Dwg. Vo. 614101, Serial YNo. 207005
During Test A& the servo was F-1 design.

During Test B and C the servo was updated by the addition
of a center post and bumpers which are first used
on F—ls.

During Test D the servo included the.post and bumpers as
above and the G,E. Hyrel Capacitor which was first
used on F-10,

Sine~random Vibration

Test A - April 3 - 11, 1963

Test B - July 15 = 2L, 1963

Test C - November L - December 3, 1963
Test D - January 21 - 2L, 196k

To determine the capability of the test item to withstand
the vibration described in Apvendix D.

The servo as updated before the final test is capable of
withstanding the vibration described in Avoendix D.

The procedure for all four tests (A through D) consisted of
following Acceptance Test Procedure, (QC-A-252, Revision A=l
with the exception that the vibration levels were those
specified in Appendix D. Tre test was performed by Eclipse=-
Pioneer Division, Bendix Corvo.

Test A: At the conclusion of the sine-random vibration, the
overload circuit failed. The failure was caused by capacitor
céoli. This was termed a wearout failure, although later
experience with this and other servos makes it seem more
likely that this failure was & direct result of the vibration.
Failure report A0 617. Thers was abrasion inside the cover

as evidenced by powder deposits, and several fasteners were
loose,

Test B: This test was performed after installing bumpers
and a center post for additional support of the top
component board. The rubbing of the boards on the cover was
considerably reduced, but there was still some black pcwder
residue, A lead on capacitor CBOL broke. This capacitor
wag mounted incorrectly in that it had e plastic sleeve
which was not called for on the drawing, and the sleeve,
rather than the body of the capacitor; was epoxied down,

E-255
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At this time it was still considered that the {irst failure
of C80L was wearout and the second fallure of CHOL was
partially due to improper mounting. Bendix was directed to
condgzz sine searches with accelerometers mounted in the area
of C . :

Test C: This test was conduclted with improved bumpers and
center oost. The overload circult failed arain - Failure
Report No. 113L. This was again traced to capacitor C8QL.
Failure analysis showed that the slug is inadequately supported
in this type of capacitor, This allowed motion of the slug
during vibration which rubbed through the tantalum oxide
dielectric, resulting in excess leakage., Relay K801l broke
locse from its mounting. This fallure was not considered
significant because the relay had successfully withstood two
previous complete tests and several sine searches. Also the
design of the mounting foot of the relay had already been
improved from the design which failed. This test was much
"smoother® due to reduction of the internal resonances and
the accumulation of particles found in the cover was sgain
lessened,

Test D: This test was conducted with a G.E. Hyrel capaciter
in place of the Sprague unit previously used as C30L. The
servo survived the test without degradation.

Complete test r-sults are in the Reliability Tesi department
files, and will be made available, to those interested,
upon request.
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APPENDIX 106A

Failure Summary

Failure

Recommended Action

ADAL1T

No report

number;

apparently not
formally reported,

AO1I13L

Overleoad Circuit Failed. Traced

to high leakage in C8QL.

Overload circuit failed. Broken

lead on C80L,

Overload Circuit Failed, Failure

in CB%.

E-257

Approved for Release: 2024/01/30 C05098945

Wearout failure

Replace the part,

Improper mounting.,
Mount the capacitor
without a plastic

sleeve,

Replace the capacitor

with a G.E. Hyrel

type.
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Test Item:
Type of Tests:

Date of Tests:

Test Purpose:

Conclusions:

Test Results:
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'RELIABILITY TEST REPORT NO. 107
Slit Aperture Plates. .
Appen. 107Alists the various test items.

Appen, 107Ashows the tests that were performed on each
test item by a check mark.

15 October to 18 November 1963

To qualify several design approaches for a new Slit Aperture

Plate (SAP).

Present designed Slit Aperture Plates with polyester tape

and epoxy bead will survive the envirommental tests described
in aAppenaix D. The aluminized surface from the edge of the
8lit to the edge of the tape is umproteeted which indicates
that seratching of this surface is possible. If TiAu can be
vacuum coated onto the aluminised surfaces, this would be

a good protective coating.

S1it Aperture Plates were recently coated with a "thinned out"
@poxy to protect the aluminized surfaces from scratching.
Streaking tests have shown that the epoxy coating is subject
to scratching over the slit area which can be attributed to
over sise film splices, film acecldentally contacting the

S1it Aperture Plate during camera threading and other
pre-flight tests, and dirt wedging between the Slit Aperture
Plate and the film during launch., Over size film splices
have been investigated and corrective action was established.

Present designed Slit Aperture Plates omit the use of an
epoxy coating so that the slit area will not scratch during

E-258
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normal use. The aluminized surfaces are protected (except
for 0.050 inches from the tralling edge of the slit and
0,030 inches from the leading edge of the slit) with a
polyester tape.

The following discussion will describe the advantages and
disadvantages of each test item in Appendix 107A.

Polyester Tape

Strips of polyester tape No. 850 were placed onto the
aluminized surfaces of a test plate and a bead of epoxy
was placed along the edges of the tape (sce Drawing 808-501,
Revision N, for procedure). Inspection of the plate before
environmental testing revealed no high #pots in the tape
and the average thickness of the tape was 0.0022 inches.
Environmental testing (see Appen.l07A) had no eftects on the
tape. Observation during the low pressure test revealed no
entrapped air bubbles and the abrasion test showed no
scratching over the unprotected aluminiged surface. It
appears that the 0.002 inch build-up by the polyester tape
is sufficient to protect the slits from normal film
scraping, but any large dirt particles could be scraped

. across the unprotected aluminired surfaces.

‘Positop Photo Resist

A Positop solution was spun onto the aluminized surface of

a test plate., With the use of an ultraviolet light shining

on the reverse side of the plate, the Positop solution over
the slit areas becomes exposed. The exposed Positop solution
is then washed away leaving a protective coating over the
aluminized surfaces. Baking the test plate at 150°C for

20 minutes hardens the photo resist. Inspection of the photo
resist plate revealed a surface build-up of about 0.0003 in.
Environmental testing (see Appen. 107A),except for the abrasion
test, did not affect the photo resist. The abrasion test did
remove some of the photo resist coating down to the aluminized
surface. One or two particles were noticed over the slit

area which indicates that Positop is a possible source for
generating dirt.

Stainless Steel Mask
A slit plate pattern (slits slightly enlarged) was chemical

milled from stainless steel metal (0.0016 inches thick) to
form a mask. A heat reactivating cement (Armstrong) was
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sprayed onto the mask to a thickness of about 0.0015 inches and
allowed to dry. The mask was then positioned onto a slit
aperture plate (reject plate) and heated to 250°F for

30 minutes for the purpose of bonding the steel mask to the
S1it Aperture Plate. During the cooling process, there is
some difficulty in maintaining a surface parallelism of
0.0005 inches because of the differences in the coefficie s
of expansion for the stainless steel mask and the glass plate.
After the temperature and humidity test, it was noticed that
the surface parallelism of the glass plate changed by 0.0002
inches and after the vibration test a 0.0007 inch change was
noticed. Also, some areas of the mask were not bonded to

the glass plate. The stainless steel mask offers better re-
sistance to abrasion than the polyester tape, but since the
surfaee parallelism dimension can not be maintained, this
design would not be suitable.

Abr S1it Piate

A stainless steel slit aperture plate was fabricated by
spacing metal rails to form a slit plate pattern and
cementing the ends to two plates. During the vibration test
the cement failled to hold one of the metal rails in place.
Another problem was wmaintaining the 0.0005 inch surface
perallelism dimension.

Epon 828 Epoxy

A thin coating of Epon 828 Epoxy was spun onto a test plate.
The abrasion test produced scratches on the Epon 828 Epoxy
over the slit areas which indicates that this design is
unsuitable.

Kodak Photo Resist (KPR)

Kodak Photo Resist 1s the reverse process of Positop Photo
Resist since the expoSed Kodak Ihoto Resist solution remains
hard and will not wash away. Kodak Photo Resist solution was
spun onto a test plate and exposed. The abrasion test revealed
that Xodak 'hoto Resist is more sbrasion resistant than Positop
Photo Heaist and does not leave any dirt perticles over the
slit area. At present, the Kodak Fhoto Resist is still being
investigated for its application to slit aperture plates.

Titanium - Gold Alloy {I;Ag)

TiAu wis vacuum coated onto a glass plate and an abrasion
test was porformed. Results show that TiAu plating 13 a
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good abrasive resistant material and suitable for Slit
Aperture Plates. Instead of using aluminizing to form
the slit patterns, several attempts were made using TiAu,
but the edges of the slits were ragged and not within the
proper tolerance.

Nickel Plate

TiAu was first vacuum coated onto a glass plate and then a
coating of nickel was plated onto the TiAu. The abrasion
resistance of the nickel is excellent, as expected, but

with the unsuccessful attempts of making a Slit Aperture
Plate with TiAu, the nickel plate could not be used.
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APFENDIX 1074

Humidity
om ture 90 to 95% Low Pressure Film Fogging
125°F - 8 hrs. 85 to 90°F 3 x 10-"mm of Hg Vibration Abrasion 5 days at
TEST IThM 0°F - 8 hrs. 4 hrs. 5 days See Appendix B See foot note (*) 0.05 PSIA
Polyester Aluminum ' X X X X X X
Tape !
Positop Photo Resist X X X X X ) X
' Stainless Stesl X  { X b ¢ X
Hask
Adr S1it Plate B X
t Epon 802 Epoxy X
)
R xm X
Tidu X
Hickel Plate X

* The face of the Slit Aperture Flate is placed onto the emulsion surfsee of film moving at a
velocity of 2.78 inches/sec. for a period of 15 seconds. The norml foree is equal to the
weight of the 51it Apsrture Plate.
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Test Ttem:

-3

~pe of Test:
Date of Te~t:

Test Purpo=e:

Coneclusion:

Recommendation:

Test Procedure:
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RELIABILITY TEST REPORT NO. 104

Space Chamber Nrawing Ne. 805-101, Serial No. F-206,
except the Camera which was Serial No, 00L (RC), and the
Forward Record Storage Assembly which was Serial No.
9958 (F7),

E.M.I. Audio Frequency Conducted Susceptibility
January 7 and 8, 196L

The ourvose of tris test was to reproduce, on a production
model Space Chamber, an E,M.7. non-conformance which
previously occurred on the R Space Chamber, The nature of
this non-conformance was that the take~up motor failed to
turn off when the looper switch was actuated, with 3 volts
RMS injected at frequencies 2,2KC to 8.1 KC and 1L KC to
19KC.

The take-up motor of a production Space Chamber runs with
the looper switch open, when audio frequency E.M.I. is
injected into the +28V operational line at various frequencies.,

It is recommended as a result of this test that funds be made
available for a joint effort by Reliability and Design
Engineering to analyze this non-conformance using the RM or
EM Space Chamber,

The basic procedure planned for this test was to follow
Procedure 553-116, Paragraph L.L.2.2 except that no photography
was performed, and the frequency limits for the injected

signal were selected as LBO cps. to 6LKC, See Appendix 1084,

The space chamber was set up and put in operation in stereo
mode with MSD speed at step L8. The 3V signal was injected,
beginning at LBO cps and sweeping upward to 6L KC, At
several frequencies the Test Console circuit breaker tripped,
removing power from the Space Chamber, This necessitated
reducing the injected AC voltage.
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Test Tesults:

/
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The frequency band from 1000 cps to 20 KC was scanned
with 1 1/2V. injected signal. The remainder of the band
to 6LKC was scanned using 1V. injected signal.

The frequencies where the most pronounced resonances were
noted were rechecked. The test was then stopped because

tne take-up was laboring, and it was. felt that there was a
possibility of damage being done to prime hardware. Failure
Revort No. A0-1157; see Aovpendix 1087,

Resonances were observed at several frequencies of injected
signal. In many cases it could not be determined whether
the teke-up motor would run with the looper switch actuated
bescause the 28V. eircuit breaker tripped. The resonant
frequencies at which this occurred were 1360 cos, L700 cps,
12.2XC, 22KC, and 27KC.

The points at which the take~up motor ran with the looper
switch open (which normally stops the take-up motor by
dropping a relay) were as follows:

Frequency of Injected Voltage Injected Voltage
Injected Motor Operates Motor Returns to
Signal Normal

LOOO cps. ‘ V. RMS 1,85V, RMS

5000 cps. 1.5 1.2

6300 cps. .5 ol

Complete test data are on file in the reliability Test Group
files and will be made available, to those interested,
upon request,
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APPENDTX 1084

The following is copied from Procedurs 553-116:
L.i.2  Susceptibility to Conducted Audio Frequency

L.L.2.1 Test Setup - The test setup will be in accordance with Figure X,

The instrumentation to inject and monitor the audio signal will be in accordance
with Figure IX., The signal strength of the injected audio frequency shalli be
maintained at 3 volts RMS over the frequency range 30 cps to 15 KC and for 15 KC
to 150 KC refer to Figure 7 of 802-222# for voltage level. The audio frequency
delivered to the payload shall be limited to 50 volt amperes, Monitor the audioc
voltage on the oscilloscope and verify that the wave shave does not depart
seriocusly from a sine wave,

L.L.2.2 Photographic Test - Operate the payload as described in section
L.L.1.1.7 above and inject the audio signal on the plus 28 volt dc operatiocnal
line. Use the following schedule to facilitats correlation of film with thas
octaves of injected audio signal.

DATA STGNAL FREQUENCY
‘ SWITCH POSTTION OCTAVE’W

Lo 30 - 60 cos
L1 60 - 120 cps
L2 120 - 2L0 cps
L3 2L0 - L8O cps
Lk LBO = 1000 cps
Ls 1 -2 K

Lé | 2 - L KC
L7 L - 8K
L8 8 - 16 KC
L9 16 - 32 XC
50 32 - 6L KC

#Figure 7 of 802-222, referred to above, calls for a reduction of the injJected
signal in a logarithmic curve from IV, at 15 KC to 1V, at .2 MC,
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Appendix 1084 (Cont‘d)

DATA SIGNAL FREOUENCY
SWITCH PCSITION OCTAVE
51 6L - 128 KC
52 128 = 150 KC

During the test it may become necessary to reload the system with
film., By monitoring CPL~15 the amount of film in the take-up casseits can
be ascertained. CPL-15 will register about 0.3 volts dc for an smpty take-up
cassette and about L.8 volts for 3,000 ft. When the take-up is full instruct
the Assembly Department to install a new 3,000 ft. roll of flight type fiim.
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Failure Report No.

A0C=1157

APPENDIX 108B

Fallure Summary

Failure

Take-up opsrated slowly
and at a non-uniform
rate. Motor sounded
very labored. Caused
by pawls binding
against the slets in
the cup, whiech in turn
was caused by a reduced
size limiting pin which
allowed too much cup
rotation.
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Recommended Chqngg

Widen the slote in ths
cup to stop pawls
from binding.
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Test ITtem:

Type of Test:
Date of Test:

Teat Purpose:

Conclusions:

Procedures:

(1)

(2)
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RELIARTLITY TEST REPORT NO. 109

Stereo Mirror Assembly, Drawing No. 807-367, S/N 308.

S/N 308 Stereo Mirror was the same as F-205 configuration
with the "3-fingered mounts" (each finger located at

each of the longitudinal supports) and 6 sets of flexures
(2 sets located at each of the longitudinal supports).

Primary Mirror Assembly, Drawing No. 807-L30, S/N 251.
S/N 251 Primary Mirror Assembly was the same as S/N 252
Primary Mirror (possible selection for F-207) with the
"3-fingered mounts” (each finger located betwsen each
of the longitudinal supports) and 15 sets of flexures.

Qualification Vibration

9 January to 13 January 196k

To determine if Test Items (1) and (2) will survive 3 axes
of Qualification Vibration as defined in Appendix D with
no structural damage.

(1)

(2)

(1)

(2)

Based on enginespring snalysis and test results, the
"3.fingered mount" Stereo Mirror has & high probability
of surviving a qualification vibration test with no
structural damage.

Test results, subssaquent measurements, and snginsering
analysis show that the Séﬁ 252 Primary Mirror has a high
probabllity of no significant structural damage during a
qualification vibration test.

Prepare RM Space Chamber with Test Items (1) and (2)
and inspect completely before test.

Vibrate the RM Space Chamber in the X-axis (see
Apperdix D).

i S
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Test Results:
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(L) After both mirrors are assembled vibrate the Space
Chamber in the Z and Y axes (see Appendix D).

(5) HRepeat (3) of Procedure.

(6) After both mirrors are assembled perform a 1 G pesk
sine sweep on the Space Chamber (lnatrumanted with
accelerometers).,

(7) Completely disassemble the Steréo and Primary Mirror
and depot each mirror from its inner cell.

The results of this test will be discussed in the order of the
tests performed., Since the RM Space Chamber is & part of

this test it should be mentionsd that it had previously bean
subjscted to 7 axes of gualification level vibratien.

X<Axis Vibration:

Partial disassemble

(A) BHemoved aperiure mask snd thermal ring from
the Stereo Mirror,

(B) Removed both component supoori tubss.
{(C) Removed back cover from the Primery Mirror.

Failuresa

(4) 8 screws, on two sets of flaxures; on oubtey
ring of Sterso Mirror loogsensd., One set of
flexures bent (2 out uf 6 cracked) and
another set bowed alightly (ses Figure 1.

{B) One flexurs screw loosened {screw sppeasred
not to be in midgrip of Helicoll) and 3 sets
of flexures buckled or bowed on ithe Primayy
Mirrer (ses Figure 2).

(C) Lower componsnt support tubs had two fractured
welds at the primary structure erd and -7 sids,
The two fractured welds did exist prior to the
test but were smaller in size,

Re-assemble

(A1) 8 screws which loosensd on the Sterso Mirror
were fastened with Loctite., The bent set of
{flaxures were replaced and the bowsd set was
straightensd, A4ll flexwe mounting screws on
the stereo ocuter cell were torqued tested.
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(B). The screw which loosened on the Primary Mirror
. was replaced with a 1/8 inch longer screw and
fastened with Loctite,

(C) Primary back cover, sperture msk, and thermal
ring were replaced.

(D) Component supvort tubee {upper and lower) from
the EM Space Chamber were ussd in place of the
RM tubes. Screws and locknuts were used in
place of the cam fastensrs on the EM tubes to
achieve a better simulation of present design.

Z-Axis Vibration:

There was no disassembling of the RM Space Chamber aflter
the 7 axis vibration. A visual inspection revealed no
failures. '

Y-Axis Vibration:

Partial disassemble

(A) Removed apsrture mask and thermal ring from
the Stereo Mirror.

. (B) Removed both component support tubes,

(C) Removed back cover from the Primary Mirror and
removed the Primary Mirror from the Alr Hester.

Failures
(A) One spherical mounting bolt on the elevation
plate assembly loosened due to a dowel pin
"hacking out", A dowel pin on one other
spherical mounting bolt ®backed out™ halfway.
These pins have been used in previous
qualification vibration tests,

(B) Welds on the EM component support tubes cracked
in a similar manner as the RM tubes.

(C) One fracture was noticed on two sets of
flexures (see Figure 1) on the Stereo Mirror,

Re-assemble
(A) Primary Mirror and back cover were replaced.
(B) Component support tubes were replaced,

(C) Aperture mask and thermal shield were re-assembled
' to the Stereo Mirror.
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. 16 (peak) Sine Sweep Vibration:

This test was performed for the purpose of obtalning
instrumentation data (acceleromster readings) for aiding
engineering evaluation of the vibration fixture for the
Alr Heater Assemblies. The 1 sine sweep vibration test
is a non-destructive test as compared to the qualification
vibration testi,

The Stereo and Primary Mirrors were then completely
disassembled and inspected for any atrue tural damage.
The results of this inspection will be discussed
separately for each mirror.

Stereo Mirror

Final disassembly of the Stereo Mirror consisted
of depotting the glase from the immer cell. This
was accomplished by cutting the inner cell inte

6 equal segments and applying heat to sach segment
until the petting compound softens considerably.
Each segment is then separated from the glass.
Careful inspection of the gless showed no chips
or fractures.,

‘ Examination of the 6 inner cell segmsnts showed
that potting compound was lacking about 100% at
one of the finger mounts and S50% at ancther finger
mount. Insufficlent amounts of potiing compound
also were noticed where finger mounts had been
located. Also, it is evident that some of the
potting compound had flowed from the finger mount
region down onto the inner surface of the call.
Since the S/N 308 Stereo Mirror is one of the earlier
models, the old techniques of applying potting
compound wers used,

Primary Mirror

After the Primary Mirror was disassembled {rom the

RM Space Chasmber end brought into the clsan room,
small cracks in the glase wers noticed (ses Figure 2).
Before depotting the glass an optical test was
performed on the mirror, Results from this test
showed the quality of the mirror to be marginal.

Since previcus data was not available ne conclusions
could be made on the change of optical quality as a
result of the vibration test.

After depotting the mirror from the inner cell, it

was evident that the cracks wers located (ses Figure 2)

where a finger mount had been removed (all but 3 of
. the fingers were removed to simulate the S/N 252

Primary Mirror). However, it could not be proven

E-2T71
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that the cracks in the glass were caused by the

. removal of the finger mounts., It was then decided
to investigate the problem further and to base
all conclusions on the assumption that the cracks
occurred during the vibration test,

Further investigation showed that the thickness of
tre lower lip (see Figure ?2) at the cracked areas
ranged from 0,075" to 0.131" with an average
thickness of 0.097", Measurements at the uncracked
areas ranged from 0.108" to 0,265" with an average
thickness of 0.172%, It is evident that the lower
lip was structurally weaker at the cracked areas.

Inspection records (Waiver #A0-7061) on the

S/N 252 Primary Mirror showed the back plate
thickness to be 0,638" to 0.672". The thickness

of the lower lip was then calculated to be 0,168

to 0.202", Therefore, it is concluded that S/N 252
Primary Mirror has a high probability of no
significant structural damage during a qualification
level vibration test.,
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Zy,Y=Ax08
was
cracked.
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X-Axis

¥ screws on outer
ring leosenad and
both sets of flaszures
bewed (C) and buckled
(By, 8e%t (D) was
oracied end mhﬁ‘dm

2yi-dxes
mmu cracked.,

8ams set that was

+Y <

A=pP

replaged after I-axis,

Hirrer Suwrfove

+X

Represents Flexures

Figure 1. 8Stereo Mirror Fallures after Y-Axis Vibration (Sketch)
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Figure 2. Primary Mirror Feilures {(Sketch)

E-2Th

Approved for Release: 2024/01/30 C05098945



c05098945

Test Ttem:

Type of Test:
Date of Test:

Purpose of Test:

Conclusion:

Test “rocedure:

Test Resulis:
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RELIAFILITY T=ST REPORT NO. 110

Soace Chamber Drawing Number 805-101, Serial No. EM,
with a simulated camera and with Forward Record Storage
Serial Number 29LL (RC).

E.M.T. Audio Frequency Conduected Susceptibility
January 2L-30, 1%L

To again reproduce the EMI noneconformance which coriginally
occurred on RM Space Chamber, and which was demonstrated on
F-206 Svace Chamber (See Reliability Test Report No. 108)
and to isclate a specific cause of the non-conformance.

The FMI non-conformance, which was that the take-up motor
ran with the loover empty switch open when 3V RMS audio
signal was injected, 414 occur again using the EM space
chamber, The condition was caused by resonance of the E.M.T.
filters and the coil of relay K1 of the Record Transport
Control Unit.

The procedure for this test was to perform Procedure 553-11£,
Paragraph L.L.2.2 except that no photography was performed,
and freguency was limited to L8O cps. to 6L KC., See
Aovendix 1084 .In addition; the entire frequency band of the
injected EMI signal (30 cps. to 150 KC) was scanned with the
camera off, to determine whether the take-up motor would
start without being switched on.

The results of this test showed that the take«up motor would
start and run with 3V RMS in the band between 5900 cps. and

7950 cps. The peak of the resonance was found to be at

6900 cos. At this frequency, the Take-up Motor would start

at 1.6V RMS and turn off at 1,15V RMS,

With the camera on and with 3V S injected, the T-U Motor
continued to run when the looper empty switch was actuated
throughout the band from 3KC to 12KC. Another point was
found at 2LXC where the motor would continue to run
momentarily but then shut off.
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Oscilloscope readings across the coil of relay K-1 in the
Record Transport Control Unit, which is the relay that
controls the T-U Motor, showed voltages in the range of
30 to LO volts peak-to-peak (unilateral, approximately
sine wave form), just before the relay actuated and the
T-U motor started.

It was determined that the problem was the result of
resonance involving the relay coil and the EMI filters,

A portion of the capacitive part of this resonant circuit
bridges the contacts of the looper empty switch so that the
E.M.,F. remains on when the switch i8 open., This E.M.F, is
rectified by the diode across the relay coil so that a

DC level is produced at the relay coil.

Various things were tried to cut down this effect, A
successful "fix" was achlieved by adding 30 ohms in series
with FL-308 in the M,5,D., 30 ohms in series with FL 1003
in the Air Supply and 30 ohms and a new filter in the line
to the locking contact of the relay. These additions
effectively reduced the peak of the resonance so that
insufficient voltage was produced to cause the relay to
malfunction,

The entire band of frequency was scanned with the
additional parts in plece, without sny evidence of
malfunction.
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Test Item:

Tvmwe of Tests:

Date of Test:

Test Purpose:

Conclusions:

(1)

(2)
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RC Camera Assembly, Drawing No, 808-750, S/ 0QL.
S/N 00L Camera was the same as F-201 configuration
except for omission of the EMI fix and the addition
of a high speed gear box (CCN #11).

RC Forward Record Storage Assembly, Drawing YNo.
712-L79, S/N SLLS. The RC FRSA was the same as F-205
configuration, )

RC Air Supply Assembly, "rawing No. 711-185, S/N 1172,
The RC Air Supply was the same as F-20L configuration.

Camera Assembly, Drawing Yo, 808750, S/N 013.
S/M 013 Camers is on F208 P/L.

Camera Operation - Regular Spvesd CGesar Drive vs, High
Soeed Gear Drive - Atmospherie Conditions

Film Transvort System operation with high speed camera
gear box.

Camera Operation - ''igh Speed Gear Box and Increased
Drive Roller Diamster -« Low Pressure.

16 December 1963 to 21 February 196L

(1)

(2)

(3)

To determine if the film transport system is capable
of operating with an increase in camera film speed
(CCN #11).

To determine if f41lm velocity smrothness, starting
times and average film velocity are affected by an
increase in film velocity when operated in a low
pressure (0,002 PSIA) environment.

To determine if "film set" exiates at the start of
low pressure (0,002 PSIA) camera operations,

An increase in camera film speed (CCN #11) does not
affect operation of the film transport system.

Photogranhic test results indicate that film velocity
smoothness, starting times and average film velocity

were not significantly affected by an increase in
film speed (CCN #11).

"Film set" does exist at the start of the first four
or five frames of low pressure camers operations,
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Test Results:

Approved for Release: 2024/01/30 C05098945

(1) Camera Operation - Atmospherie

Film velocity smocthness and starting times were
determined on the RC S/N OOL Camera (regular gear drive)
using the camera test set. Since the bellows in the
S/ 00L Camera did not operate satisfactorily at low
pressurs, only ambient testing could be psrformed.

Three sets of tests were psrformed and the results are
shown below: .

Drive Freq. Film Velocity Smoothness Stnrtir;}‘l‘ina
T ¢ 1

3 3
291 cps. L6% 60K .82% oT288c., HSBac. .T: sec.
382 .53 lié 67 .6k .66 17
Loo 60 L5k o5k .60 .50 .53
L60 51 .62 51 .50 «83 .50
sLL.S L3 «50 .60 .59 +50 52

After completien of this test 3 new gesr clusters wers
assembled into the film drive gear bax. The rubber
drive roller was not changed to an increased diameter
rubber roller so that only a 3L¥ increase in film
velocity was used instead of 38%, Similar tests wers
performed and the results are showm below:

Drive Pregq. Film Vclgnity Smootimess Starting Tiss
h pd

3 i 3
291 cpa., 998 .53% 564 1.63%80. .Skssc. 1.38sec.
352 R R R X 1.50 .81 .19
Loo T W57 .63 .85 53 .51
L60 92 53 .56 53 53 58
SLk.5 .78 .7k Ls 8o .80 Bl

(2) PFilm Transport System

The RC S/N 00k Camera (high speed gear drive), RC Alr
Supply and the RC Take-up wers assembled together to form
& film transport system. The Alr 3upply was loaded with
3,000 feet of film and transport system was then threaded
and prepared for operation. The test consisted of
operating the Camers at stereo and strip modes &t varicus
film speeds, and varying the take-up motor voltage from
27 to 32.5V dc until 3,000 feet of film is on the
take~up reel, Throughout this test all moving assemblies
were observed for propsr operation. The main {items of
concern, such as looper truck travel, movement of the
damper rollsr limit pins in the Cemera and operation of
the brake band, shewed no impairment in operation.
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(3)
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Camera Operation - Low Pressurs

S/N 013 Camera (high speed gear drive) was used for the
2L hour low nressure test and Aopendix A describes the
tast sequences, This test was performed with the camera
test set utilizing 1050 feet of film,

Accurate numerical data on film velcelly smoothness and
starting times could not be obtained from this test
because the velvet cloth light shield partially obstructed
one side of the tapered wedge slit. A visual inspection
of the vhotographic resulls indicated that the film
velocity smoothness and starting times appeared 4c¢ bLs
within the required specifications as compared with other
camera test results,

It was also concluded from this test that "film set® iu
present in a low pressure environment for all dpive
frequencies. Several cne hour and #ix hour walting
periods before camera operations caused the film velocilty
smoothness in the first L te 5 frames to bs above
gpecifications, These results indicate that appreximately
13 feet of film must be clearad at the start of any
photographic operation after 2 one hour or more walting
periocd in a low pressure environment,
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APPENDIX 1114

. Test Sequence

Momanclature:

= fil:n velocity smoothness test at 291 cps drive !‘requenéy
= film velocity smoothness test at 352 cps drive freaquency
= f{lm velocity smoothness test at LOO cos drive frequency
film velocity smoothness test at L60 cps drive frequency
s £ilm velocity smoothness test at SLL.S cps drive frequency

= clear {rame

F M O O o >
1

= ambient pressure for step (1) only

Steps (2) through (23) are low pressure (0.002 PSI)

(1) ABCDE/ABCDE//
{23 ABCDE/ABCDE//
{1) weit 1 hour - maintain 3 1bs, film tension
(L) ARCNEARCPE/
(%) wait 1 hour - mainfain 3lbs. film tension
(6) BODEABCDRA/

. (7} Wait 1 hour - maintain 3 lbs, film tenaion
(8} Acnmncnm/
(9) Wait 1 hour - maintain 3 1lbs, film tension
(10} DEARCDEARG/
(11) wWait 1 hour - maintain 3 lbs, film tension
(12) EARCDEARCD//
(13) ARCDE/ repeat this sequence 10 times
(L) walt 1/2 hour - maintain 3 1bs, film tenaiom
(15) Repeat (13)
(16) Wait & hours - maintain 3 lbs. film tension
(17) AAAAAAAARA//
(18) Repeat (13)
(19) Walt 1/2 hour - maintain 3 1bs. film tension
(20) Repeat (13)

. E«EB?
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. APPEMDIX 111A (Cont'd)
{21) Wait 6 hours - maintain 3 1lbs, film tension
(22) Repeat (17)
(23) Repeat (13)
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‘ RELTART.ITY TEST REPORT NO. 112

Test Ttem: (1) Stereo Mirror Ai“nbly, Drawing No. 807-367, S/¥ 353,
S/N 353 Sterec Mirror was the same as F-208 configuration
with no finger mounte.

Type of Tast: Qualification Vibration
Date of Test: 19 to 22 Fsbruary 196L
Test Purpose: To determine if Test Item (1) will survive 3 axes of

Qualification Vibration as defined in Appendix D with no
structural damage.

Conclusion: {1) The Sterec Mirror Assembly, with ne finger mounte, will
survive 3 axes of qualificetion vibration with the
exception of the flexures. One out of six sets of
flexures completely broke and the others were glightly
cracked or bent. It is recommended that the flexure
design be replaced with an improved design.

Procedure: (1) rerform an optical check on Test Item (1) a8 mounted
on the truss assembly,

{?) Prepare DS-l Space Chambar with Test Item (1) and inspect
completely before te~sti.

‘ {3) Vibrate the DS-1 Space Chamber in the X, 2 and Y uxes
and inspect bolween axes,

{L) Repeat (1).
{S) Disassemble Test Item (1) for further inaspection,

Teat Results: The $/M 353 Sterec Mirror {po finger mounts) was vibratsd
by utilizsing the DS-l Space Chamber, The RM Space Chamber
{8 currently being prepared for CCN #12 testing. After
completion of the X and 7 axes of gqualification vibration
no structural damage was noticed except for crucked welds
on the -Z side of the componant support tubes. After the
Y-gxis one set of flexures were twisted or broken aas
viewed through one of the ocpenings in the back cover of the
Stereo Mirror, This condition did not exist btefors the
Y-axis vibration test,

Results of the optical check showed a C.00L% to 0.005"
mstigmatism bafore the vibration test and & 0.005" to 0,006"
astigmatism after the test, Since the accuracy of this
-meagurement 18 in the order of 0,002%, the change can be
considered insignificant.
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Figure 1. 8Sketch Showing Stereo Mirror Flexure Fellures
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