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1.0 INTRODUCTION

The Bendix LAGEOS Phase B Program is a 6-month effort devoted
to Laser Geodynamic Satellite (LAGEOS) thermal/optical/vibrational
analyses and testing. The purpose of this effort is to verify, through
analvsis and test, that the MSFC-defined design of the LAGEOS inherently
provides a retro-reflector thermal environment which maintains acceptable
retroreflector internal thermal gradients.

The specific study objectives are as follows:

Develop a LAGEOS thermal model and conduct thermal analysis,
using this model, to predict retroreflector thermal behavior.

Procure and fabricate test hardware required to simulate the
LAGEOS design for the purpose of conducting environmental
tests.

Accomplish thermal, optical, and mechanical vibration tests to
verify that the thermal model and thermal analysis predictions
are representative of actual satellite performance.

This plan describes the test program which is intended to provide
test results which will contribute to meeting these study objectives.

This updated version of the test plan reflects the decisions made at
the First Program Review (17-18 April 1974) to select the circular-
faced retroreflector configuration and to delete the Early Vibration and Early
Thermal/Optical Tests and expand the Final Thermal/Optical tests. In
addition, the plan update includes incorporation of MSFC-recommended
test conditions and the changes in the test fixtures which are required to
implement these test conditions.
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2.0 SCOPE AND OBJECTIVES

This section describes the scope and objectives of this test plan.

2. 1 SCOPE

This document establishes the overall plan for the Bendix LAGEOS
Phase B Thermal/Optical/Vibration test program. The plan describes
the objectives, methods, and conditions for each test and identifies the
test article, test fixtures, test equipment and expendables, instrumenta-
tion and data to be employqd. Schedules for the overall program; test
procedures and tests; design, fab and assembly of the test articles and
test fixtures; and the need dates for test equipment and expendables are
also included.

2. 2 OBJECTIVES

The objectives of this plan are to describe the overall plan for
accomplishing the various tests required to achieve the program objec-
tives and tasks of the Bendix LAGEOS Phase B Program, as defined in
the revised Study Plan, LAGEOS-8, (Rev. B), dated 6-28-74. The require-
ments for each test are identified for the purpose of program review
(to ensure that program objectives are to be met), for the design and
fabrication of the required test article and test fixtures, for the alloca-
tion of test facilities, equipment and expendables and for the generation
of the detail test procedures by which the specified data will be obtained
at specified test conditions. The plan includes the current detailed Bendix
internal test program schedules, by which the various individual prepara-
tory subtasks are to be accomplished to ensure that the individual tests
will be conducted within the time period required to meet Phase B pro-
gram objectives.

3.0 TEST PROGRAM DESCRIPTION

The Bendix LAGEOS Phase B test program consists of thermal/
optical tests, a vibration test, and post-vibration thermal/optical tests.
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3.1 THERMAL/OPTICAL TESTS

3. 1. 1 Test Objectives

The objective of these tests is to obtain optical performance data
for the LAGEOS retroreflector under isothermal conditions and for
various thermal gradients, including predicted orbital worst-case thermal
gradients. Optical performance data will be obtained for various laser
field angles and retro-reflector orientations. Optical performance data
will be obtained prior to, and after, subjecting the test article to the
LAGEOS worst-case dynamic environments.

3. 1. 2 Test Article

The LAGEOS test article will be utilized to support the LAGEOS
retroreflectors under conditions which simulate those of the LAGEOS
satellite. The configuration of the Test Article panel, in which the retro-
reflector is to be mounted, is shown in Figure 3-1; the configuration of
the total Test Article assembly, with the retroreflectors in place, is
shown in the assembly drawing, Figure 3-2.

The criteria for the design of the test article are as follows:

a. Provide the test conditions necessary to simulate the factors
which affect the retroreflector thermal/optical performance,
when installed in the LAGEOS satellite. The following factors
are represented in the test article or the test conditions to
correspond directly to those presently defined for the satellite:

1. Retroreflector mount design

2. Cavity design

3. Retroreflector recession (1mm)

4. Retroreflector design

5. Mount retainer ring surface finish (machined aluminum)
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6. Cavity inside surface finish (machined aluminum, E = 05)

7. Solar heating of the retroreflector and mount
I

8. Earth IR heating of the retroreflector and mount.

Since the effects of the satellite spherical shape, cavity pattern
and outside surface finish can be represented directly only by
providing the total spherical satellite (with a retroreflector in

each cavity), the net effect of these factors, as determined by
analysis, is provided in terms of the cavity core (test article
structure) temperature level.

b. Provide mounting for 6 LAGEOS retroreflectors procured for
this test program. The retroreflector configuration selected
for LAGEOS is the circular-faced tab-mounted configuration.

c. Provide a cavity pattern which locates the retroreflectors in
two (2) rows of three (3) each. This permits the sequential
alignment of the three retroreflectors in the laser beam by the
thermal/optical test fixture (i. e., linear motion along the axis
of rotation for each test set-up) and provides an acceptable
target for the solar simulation lamp. The arrangement also
provides close proximity of the six test retroreflectors to a
pair of ALSEP retroreflectors instrumented with thermocouples
and mounted on the test fixture. The arrangement also results
in a reasonably-sized test article which does not impose
difficult design requirements on the test fixture used to sup-
port the test article in the thermal/vacuum chamber.

d. Provide cavity spacing of .060 minimum to simulate the mini-
mum cavity spacing on the satellite.

e. Provide sufficient tie-down bolt holes to ensure no relative
motion of the test article during dynamic tests, with respect
to the vibration test fixture. This is to ensure that the intended
LAGEOS dynamic environment is imposed on the retroreflector/
mount assemblies.
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f. Fabricate the test article from the same type of material as
selected by MSFC for the satellite. The satellite outside
surface coating characteristics are represented by the test
article structure temperature and thus no coating is required
on the test article outside surface.

g. The overall dimensions of the test article panel were deter-
mined early in the program to support test fixture design and
Early Test Article design (now deleted). At the time, the
configuration of the LAGEOS retroreflector had not been
selected and both the circular-faced (ALSEP-type) and
hexagonal-faced (GEOS-type) configurations were being considered.
The front face dimensions are based on the cavity diameter re-
quired for the circular-faced retrorefiector, an assumed naxi-
mum cavity spacing and tie-down considerations. The test
article height is based on requirements for the hex-faced retro-
reflector mount and maximum recessing of 1 cm.

h. Provide threaded holes in the cavities for orientation of the
retroreflectors as shown in Table 3-1' for each test condition.
It is planned to provide two sets of threaded holes in two of
the cavities and to change retroreflector orientation as shown
in Figure 3-2.

3. 1. 3 Test Method

The test arrangement for the thermal/optical tests is shown in Fig-
ure 3-3.

The LAGEOS Test Article is to be mounted in the Thermal/Optical
Test Fixture for the Thermal/Optical Tests.

Thermal control of the test article is provided by a thermal con-
trol shroud on the test fixture, consisting of heat exchanger coils, a
copper base-plate and a multilayer insulation blanket. A liquid heat
transfer medium is pumped to the coils from the heat exchanger outside
of the Vacuum Chamber. The Test Fixture will provide the means for
controlling the LAGEOS Test Article angular orientation about the
horizontal axis-of-rotation, which is inline with the front faces of the
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retroreflectors, to vary the incident laser beam field angle. The Test Fixture

will also provide the means for placing any one of the three retro-reflector

cavity locations, on the rotational axis, in-line with the laser beam at the
chamber center-line. Control of angular orientation and longitudinal

location will be accomplished manually from outside the chamber. Each

group of three retroreflectors is manually set-up on the rotational axes

prior to their respective tests.

Thermal data is to be obtained by means of thermocouples mounted

on the Test Article panel and on ALSEP retroreflectors and mounting hardware

installed in a small panel (Figure 3-4) mounted on the test fixture, as shown

in Figure 3-5. Thermocouples, utilizing #40 gage Chromel-constantan wire,

will be mounted at the apex, front-face center and tab outer edge on each

ALSEP retroreflector and on its mounting rings. Thermocouples, utilizing

#30 gage Chromel-constantan wire, will be mounted on thefront-face of the

Test Article panel. Thermocouples will be bonded in place, utilizing East-

man 910 adhesive and on the retroreflectors will, in addition, be covered

by a small patch of reflective mylar insulation to better simulate the non-

instrumented retroreflectors. Thermal data will also be obtained at various

locations on the vacuum chamber as shown in Figure 3-3.

A solar radiometer is to be mounted on the fixed arm of the thermal/
optical test fixture to provide intensity data for the solar simulator beam

at the test article. A separate radiometer is mounted on the fixture to

provide intensity data for the IR simulator mounted at the laser end.

The Test Fixture will rotate the Test Article to face the solar

simulator and the earth IR simulators. Solar incidence angles will be varied,

by rotating the Test Article in the Test Fixture, to vary retroreflector
absorbed heating and retroreflector temperature gradients. The Thermal/

Optical Test Fixture design is shown in Figure 3-6 through 3-8.

In addition to the thermal control shroud, thermal conditions

(i. e., temperature gradients) in the test retroreflectors are to be achieved

by the combination of vacuum chamber cold-walls, simulated solar heating
in the beam from a Generaco solar lamp outside the far end of the chamber

and two earth-IR simulator lamps, one mounted at the laser end of the

chamber and one mounted at the solar lamp end of the chamber.
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An optical-quality window is required at the Far-Field Diffrac-
tion Instrument (FFDI) end of the vacuum chamber to permit the laser
beam to be transmitted to the test article and the retro-reflected return
berm to enter the FFDI. Requirements for this optical window, fabri-
cated of BK-7 glass, are defined in Requirements Document LAG-2 and
the window is being procured from Zygo Corporation. The optical window
is installed in the vacuum chamber as part of the optical window assembly.
Thermal control of the optical (laser) window is required to maintain the
window BK-7 glass at isothermal conditions. A shield, designed to have
an L/D of 4. O0 and to include a heater, thermal control coating and alum-
inized mylar insulation, will provide the necessary thermal control. The
resulting design is shown in Figure 3-9.

Test conditions for these tests are summarized in Table 3-1 and
Figure 3-10. Test data and the means for obtaining this data at each test
condition are described in Section 3. 1.4. Optical performance data is to
be obtained for each LAGEOS retro-reflector. The ALSEP retroreflectors and
mounting rings on the test fixture are to be instrumented to obtain temperature gradient,
data for correlation with the optical performance data. In addition, the
laser polarization angle is to be controlled as specified in Table 3-1.
The tests to be conducted after the vibration tests are identified in Table 3-1
and are limited to those required to identify any residual effects of the
exposure to the LAGEOS worst-case dynamic environment.

The total number of test conditions has been expanded from those
originally proposed, and from those identified in the initial issue of this
test plan (and in the Program Review). These conditions reflect the changes
described in the Study Plan (Rev. B), ECP Bx-LA-2, dated 6-28-74.

3. 1.4 Test Data and Instrumentation

Optical performance data will be obtained, at each test condition, using
t h e Bendix Far-Field Diffraction Instrument (FFDI). Requirements
for the FFDI are defined in Requirements Document LAG-2 and the FFDI
is being fabricated by the Zygo Corporation. This instrument is depicted
schematically in Figure 3-11 and is mounted on the leveling plate shown
in Figure 3-12. It contains the necessary equipment for generating a
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linearly-polarized laser beam and projecting the beam at the test article.
It accepts the return beam from the test article and provides a visual
display of the far-field diffraction pattern, provides a photograph of the
pattern and provides a means of measuring the relative intensity of the
return pattern, in a selected annular region. It also measures the relative

intensity of the transmitted beam and provides a measure of the ratio of the
return beamn intensity to the transmitted beam intensity. The orienta-
tion of the linearly polarized beam may be controlled and a circularly-
polarized beam may also be selected for transmission to the test article.
The test data is then in three forms: (1) a visual display, (2) a Polaroid
photograph and (3) relative intensity data, for each test condition in Table 3-1.
Test article orientation, for laser field angles, is read directly from the
Test Fixture.

Thermocouples will be mounted at the apex, the front-face center

and the tab-outer edge of the ALSEP retroreflectors, on the mounting rings

and on the Test Article, as described in 3. 1. 3 above. Thermocouples will

be mounted at various locations on the vacuum chamber as shown in

Figure 3-2.

A pair of solar radiometers mounted on the fixed arm of the Test
Fixture will provide data on the intensity of the, solar simulator beam and the

IR lamp output at the Test Article.

3. 1.5 Test Fixtures, Equipment and Expendables

The requirements for these tests are summarized as follows:

a. LAGEOS Thermal/Optical Test Fixture

b. Optical Window and Shield Assembly

c. Far-Field Diffraction Instrument (FFDI)

d. FFDI Support Plate

e. Support Table

f. Thermocouples #40 gage and #30 gage (chromel-constantan wire)
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g. Thermal-Vacuum Chamber and control system

h. Genarco Solar Simulators

i. Hycal Radiometer s

j. Tenney Heat Exchanger

k. Data Acquisition System

1. Optical Alignment Instrumentation

m. Polaroid camera and film

n. Earth IR simulator lamps

o. Liquid N Z

p. Carbon Rods

3.2 VIBRATION TESTS

3. 2. 1 Test Objective

The objective of these tests is to subject the LAGEOS Test Article
to the LAGEOS worst-case dynamic environment. The residual effects
are to be identified by a comparison of optical performance, obtained
before and after the Test Article has been subjected to the dynamic
environment and by a visual inspection.

3. 2. 2 Test Article

The LAGEOS Test Article will be utilized for these tests. The
configuration is the same as described in Section 3. 1. 2 and Table 3-1.

3. 2. 3 Test Method

The test article, as described in 3. 1. 2 above, will be mounted on
the LAGEOS Vibration Test Fixture, tied-down by six 1/4-inch cap-head
bolts. The Vibration Test Fixture has provisions for threaded holes
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to accept these six tie-down bolts and additioial 3/8 dia. through-holes
for attaching th Vibration Fixture to the Bendix vibration test system shaker
head and slip pl te. The through-hole pattern is compatible with- the
existing threade ,-hole patterns on the shaker head and slip plate. The
Vibration Test Fi.ture is shown in Figure 3-13.

The test artic e, mounted on the vibration shaker head for the

vertical axis and on the slip plate (driven by the shaker) for the lateral

axes, shall be subjected to the sinusoidal and random vibration spectra as

defined in Table 3-2.

3. 2.4 Test Data and Instrumentation

A control accelerometer will be mounted on the Test Article and

oriented in the axis of the input vibration to monitor the input for control
purposes.

The signal from the control accelerometer will be recorded and

displayed in real-time on an x-y plotter. During sinusoidal excitation,
the real-time plot will consist of an analog plot of input G-peak versus

frequency. During the random excitation, the real-time plot will con-
sist of an analog plot of a sampled scan of power spectral density (G 2 /Hz)
versus frequency output from the ASDE-80 Equalizer/Analyzer. A T-RMS
meter will be used to measure g-rms input.

A visual inspection will be made after each vibration exposure for
each axis.

3. 2. 5 Test Fixture, Equipment and Expendables

The requirements for these tests are summarized as follows:

a. LAGEOS Vibration Test Fixture

b. Bendix Vibration Test System

c. Endevco accelerometer (1) (Model #2221)

d. Polaroid camera and film.
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4.0 TEST PROCEDURES

Separate test procedures will be prepared for each of the two (2)
tests described in Section 3.0. The test procedures will describe the test
objectives; identify applicable documents, required participants, and re-
quired fixtures, equipment and instrumentation; and describe the procedure
to be followed, including instrumentation locations, test conditions and
data to be recorded.

A master copy of the procedure will be used during the test to record
the equipment identification nomenclature, the accomplishment of each step
of the procedure and additional notations to reflect how the test was actually
run. This "as-run" procedure, together with the recorded data, will
become a documented record of the test.

Test procedures shall be approved by cognizant LAGEOS program
personnel,as defined by the LAGEOS__Program Manager, prior to the start
of tests. Test procedures will be released for record purposes. Variations
to the test procedures may be madeby, or with the approval of, the same
cognizant LAGEOS program personnel. Back-up approval authority will
be provided to minimize test delays while the tests are in-process.

5.0 TEST PROGRAM SCHEDULES

This section includes the Bendix internal overall program schedule
and detail schedules for the test plan and test procedures, the test article,
the FFDI and optical window, the various special test fixtures and the test
equipment and expendables need dates. These schedules are normally up-
dated weekly and distributed separately to program personnel. Updated
schedules will only be incorporated in this test plan at the time of updated
plan issuance.
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Table 3-1

TH/ RMAL/OPTICAL TEST COWDITIONS

Va Total LserChamber Test Cambld Angiil ( )
Frro OriAntio ed . Press Artieo Co . Per Test .Test Description A 8 C D E F (Torr) Temperature Teomeratur Cosin *

- - +.. -- -- -- -- -- -- -

1 i o/Amb 0 90 0 Amb. Amb. Am. '/A 89*
2 Iso/Vacuum 0 90 1 x 10- Amb. Amb. N/A Se,

Thermal/Vacuum 0 90 80 I x 10 6  300 C -185C No Son IS
(No IR)

4 Thermal/Vacuum 0' 90 80 " x 106 +30 0 C -18SC I Sun 8*
Normal
(No.lt)

5 Thermal/Vacuum 0 90 80 - 1 10 6  +30 0 C .185 I S" +500
(No IR)

6 Thermal/Vacuum 0 90 80 x 10 +30oC -185°C No ua 8**
I Earth IR

7 Thermal/Vacuum 0 90 80 1 x 10-6 -30C -185C No Sun iS**
(No IR)

8 Thermal/Vacuum 0 90 80 1 X 106 -30oC -185oC I an. e
Normal
(No IR)

Thermal/Vacuum 0 90 801 x 106 30 C -185oC No Sun
I Earth IR

10 Iso/Amb 60 40 20 Amb Amb Amb N/A *

11 Slo/Vacuum 60 40 20 lx 10 Amb Amb N/A

12 Thermal/Vacuum 60 .40 20 1 x0 +30oC -185 . No Sun 1*+
: . (No IR)

VIBRATION TEST

13 Iso/Vacuum 60 100 20 I 10-6 Amb Amb N/A

14 The rmal/Vacuum . 60 100 20 4l0 +30" C .sn IL

Laser Poarization: Linear in Laser Field Angle Plane (Vertical Plane)
-) A, D: a= 0. +30,o +15, -15, -30 ***A, B. C, D. E, F: ****.

SE 0, +15 o= 0, +30 +15. -IS, -30 o = 0, +30. *IS, -IS, -30C. 
:: 

0 " + - F: O



'Table 3-2

LAGEOS TEST PROGRAM WORST-CASE DYNAMIC ENVIRONMENT

Sinwuoidal Vibration (2 Oct/Min) (Three Axes - One
Sweep per Axis)

5-16 HIs 2. 3 g-Peak
16-22 6.8
22-100 2.3
100-z00 2.3 Equivalent Shock Environment
200-2000 5.0

Random Vibration Duration: 2 -min. (Three Axes)

20-300 Ha +3 dB/Oct.
300-2000 Hz 0.05 G 2 /Hz
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SfP2374455
LAGEOS

THERMAL-OPTICAL TEST PAGE 1 oF 48

isi 
DATE 9 July 1974

1. 0 PURPOSE

The purpose of this test is to: (1) determine the optical perfor-
mance of the LAGEOS Retroreflectors under simulated orbit
environment conditions and (2) to verify that the results obtained
from previously-conducted thermal/optical analyses are repre-
sentative of retroreflector orbital performance.

2.0 SCOPE

This document specifies the procedures and equipment necessary
to perform the thermal-optical tests. A series of test sequences
will be performed under varied conditions of atmospheric pres-
sure, coldwall and test article temperature, and Earth IR and
solar radiation, while observing, photographing and measuring
intensity of retroreflector far field diffraction patterns. Selected
conditions will be repeated after vibration testing to assess the
effects of the dynamic environment on retroreflector performance.

3.0 APPLICABLE DOCUMENTS

LAGEOS Thermal/Optical/Vibrational Analyses and Testing
Study Plan (Rev. B)

LAGEOS Phase B T/O/V Test Plan (Rev. B)
2374458 LAGEOS T/O/V Test Article
STM 1036 Operating Procedure for NRC 4x8 Vacuum Chamber
STM 1005 Tenny-Kold Pak Operating Procedure
STM 1019 Operating Procedure for Solar Simulator
STM 1017 Operating Procedure for HP Data Acquisition System
STM 1008 Operating Procedure for NesLab Temperature Control

- -- Operating Manual for Zygo Far Field Diffraction
Instrument

4.0 PARTICIPANTS

LAGEOS Engineering Representative
Environmental/Quality' Test Conductor
E/QT Thermal-Vacuum Engineer
E/QT Instrumentation Engineer
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5.0 EQUIPMENT REQUIRED

Part No. *Serial Calib.
Item 'Manufacturer or Model No. Datf

4x8 Chamber NRC i4& AV 4#
Heat Exchanger Tenney 1-0 /2-/p-Zf
Data Acquisition System HP /&/4J -C4af /i-Z
Recorder Saaboan iA /ff.& /Z
Roughing Pump N/A N/A
Reference Oven RI Controls RJ4081 /37ZZ .%- 2-P
Temperature Controller Neslab /V '--- E
FFDI Zygo "W/A " N/A
Arc Lamp Genarco ME-6 . N/A
Fixture BxA 2374460 N/A N/A
Window Feed Thru BxA 2374453 N/A N/A
Leveling Plate BxA 2374454 N/A N/A
Earth IR Simulator BxA N/A N/A N/A
Radiometer / Hy Cal 4 C, 49 4l /
Radiometer .. Hy Cal . 4/- 9/R
Variac (4) PAkr_'_ _ y .. N/A N/A
Laser, Boresight EOA P-104 403 N/A
Vacuum Gage NRC 751 .0-01 7-/3JX-7

To be completed prior to testing. Equipment substitutions and additions
shall be listed above.
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DATE 9 July 1974

6.0 PRE-TEST VERIFICATION

6. 1 Test Setup

6. 1. 1 Install the No. 2 Earth IR Simulator In the 4x8 chamber as
shown in Figures 1 and 7.

6. i. 2 Install the thermal-vacuum test fixture, 2374460, in the
4x8 chamber at.the location shown in Figure 1 and in
accordance with Figures 2, 3 and 4. Do not install the
LAGEOS Test Article.

6. 1. 3 Connect the fixture thermal assembly cooling lines to the
actuator tube.

6. 1. 4 Perform helium leak check of entire fixture cooling circuit.

6. 1. 5 Install window feedthru assembly, 2374453, on port at rear
of chamber. The Zyo window will not be installed at this
time.

6. 1. 6 Install a standard chamber window on the window feedthru.
This window is to have a thermocouple, #28, attached to
its inside surface at the approximate center.

6. 1.7 Connect the following thermocouples, via a feedthru to the
outside instrumentation: window hood TC, manipulator
tube TC, window TC, thermal assy TC, Coldwall TC's.

6. 1. 8 Connect the window hood and manipulator heaters to their
respective power sources.

6. 1. 9 Install the (2) radiometers, as shown in Figures 1 and 7.
Connect their cooling lines, thermocouples, and signal
leads per 10. 1 Instrumentation Summary.

6. 1. 10 Install the No. 1 Earth IR Simulator as shown in Figures
I and 7.

6. 1. 11 Install the Coldwall door panel and connect its thermo-
couple to the instrumentation.
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6. 1. 12 Connect roughing pump to the fixture roughing port.

6.1.13 Connect the Tenney heat exchanger to the fixture cooling
circuit.

6. 1. 14 Connect the Neslab temperature controller to the radio-
meter cooling circuit. Connect radiometer signal outputs
to the outside instrumentation.

6. 2 Verification Procedure

6. 2. 1 Start fixture roughing pump and chamber vacuum pumps
per STM 1036.

6. 2. 2 When the chamber Is sufficiently evacuated, start the
Tenney heat exchanger, the Neslab temperature controller,
and the chamber coldwall.

6. 2. 3 Adjust the Neslab temperature controller to maintain the
radiometer sink temperatures at 38 + 2 0 C.

6.2.4 Adjust the Tenney heat exchanger, per STM1005, to
stabilize the fixture thermal assembly at -30 A 5"C.

6. 2. 5 Apply power, via Variac #1, to the Window Hood heater
and adjust as necessary to maintain the window thermo-
couple, #28, reading at 24 " 2*C.

6.2. 6 Apply power, via Variac #2, to the manipulator tube
heater and adjust as necessary to maintain the manipulator
tube temperature at 24 * 2*C.

6. 2. 7 When all environmental parameters have stabilized, record
the following data:

Chamber pressure i Torr
Window Temperature 4. r_9 C
Window Heater VAC
Manipulator Temperature 4 C,. "C
Manipulator Heater . VAC
Thermal Assy Temperature .- 6 -C
Coldwall Average Temperature- CC 30 ff- S
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6. 2. 8 Obtain background readings for the radiometers. AJ
-3 ..

Radiometer No. 1 (-) . $, mv . ,
Radiometer No. 2 01 (-) 3 .. I my 3

6. 2.9 Apply power, via Varlac #3, to the No. 1 Earth IR sim-
ulator. Adjust so that radiometer No. 1 indicates 0. 5 my
(1/20 S. C.) radiant input from the simulator. Record the
simulator voltage. Turn off the IR simulator. /4I VAC

6.2. 10 Apply power, via Variac #4, to the No. 2 Earth IR sim-
ulator. Adjust so that radiometer No. 2 indicates 0. 5 my
(1/20 S. C.) radiant input from the simulator. Record the
simulator voltage. Turn off the IR simulator. 34,08 VA

6.2.11 Return all environmental parameters to ambient conditionsl

CAUTION: Maintain Tenney and Neslab operation until the
coldwal warms up to avoid freezing of internal '
lines.

6. 2. 12 Remove the instrumented window from the window feed
thru.

6. 2. 13 Remove the fixture thermal assy and the fixture mounting
assy. (items 23 & 28, Figure 3) from the test setup.
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7.0 TEST SETUP AND ALIGNMENT

7. 2 Install alignment targets on the Zygo window and on the f
chamber door center window. See Figure 5.

7. 3 Set up the boresight laser.

7.4 Adjust the boresight laser positioning so that its beam is
centered on the center aperture of both alignment targets;.

NOTE: After positioning is complete, avoid disturbing
the setting of the boresight laser.

CAUTION: PROTECT PERSONNEL FROM DIRECT OR REFLECTED
IMPINGEMENT OF LASER BEAM ON HE EYES.

7. Verify that retroreflec ors A, B and C ave een instaled
the Test Article Panel, and that the thermal as sembly

has himmed to place the retroreflector fro es
on the manip r rotating axis. (See F and 9. )

7.6 Verify that thermocouples een installed on the ALSEP
retroreflector"X and on the Airticle Panel and
Thermoco xture per Figure 6.

7. 7 erify that retroreflectors D, E and F are installed in t
Test Article Panel. (See Figure 9),.

7. 8 Mount the first surface mirror, using double-sided Scotch
tape, on the Test Article panel so that it is centered over
retroreflector A.

7. 8. 1 Mount the position target, using Scotch tape, on the Test
Article block so that it is centered over retroreflector B.

7.9 Set the manipulator rotationally so that it is indexed to a
solar angle of 0 degrees. Set the vernier drive to 0. 400
on the micrometer.

REPRODUCIBILr OP THE
ORIGINAL PAGE IO@
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7. 10 Attach the Test Article/Thermal Fixture/Support Fixture
assembly to the actuator tube so that the Test Article front
face is vertical and facing the chamber door. Use a spirit
level to obtainthe front face verticality.

7. 10. 1 Place the spacer block, 2374469-1,on the outside end of
the support tube. Verify that-the boresight laser spot is
horizontally centered on the position target for the B
retroreflector.

7. 10.2 If horizontal positioning in 7. 10. 1 is not correct, move the

collar assembly axially on the actuator tube to obtain cor-

rect horizontal positioning. Verify Test Article front face

verticality as in 7..10.

7. 10. 3 Remove the spacer block.

7.11 Secure the Test Article thermocouple leads to the manipu-
fixed prallowing a flex loop for a minimum of 3

ofrat& eedom.

NOTE: All operat I ereafter ating the manipu-
lator from solar view, or vice versa, will
be "over th

7. 12 R manipulator from 60" below horizo lar
e to 60* below horizontal field view angleto veri

freedom of thermocouple lead wires.

7. 13 Set the rotary index to the 0 degree field view point.

7.14 Turn on the boresight laser. 6-

CAUTION: PROTECT PERSONNEL FROM DIRECT OR REFLECTED

IMPINGEMENT OF LASER BEAM ON THE EYES.

S-8
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7.15 AdJust the rotary vernier to vertically center the re- 7/ P/Y
flected laser spot on the Zygo window alignment target.
Record the vernier setting.

Rotary Zero Vernier Reading .Z70

7. 16 Verify that the reflected laser spot is horizontally within
1/4 inch (0. 3") of the alignment target center. ; 0

7. 17 If horizontal centering is not within 1/4 inch, proceed as
follows:

7. 17. 1 Adjust the rotary vernier to 0. 400.

7. 17. 2 Change shims(Item 19, Figure 3) between the thermal
fixture assy (itemn 23) and the support fixture assy (item
28) to obtain horizontal centering of the reflected laser
spot within 1/4 inch (0. 3*) on the Zygo window alignment
target.

NOTE: Shims to be added and removed equally to rotate
the Test Article about its center line.

7. 17. 3 Loosen the support fixture saddle clamp and turn the
support fixture/thermal fixture/Test Article assembly
on the manipulator tube so as to vertically center the
reflected laser spot within 1/4 inch on the alignment tar-
get. Re-tighten the saddle clamp.

7.17.4 Repeat Step 7. 15 and record the new rotary zero reading. __'_

7. 18 emove the boresight laser from its position in the test
a usage is completed.

7. 19 Install the Far Fle ractio ument (FFDI) on the
leveling plate, 23744'tion it on a wooden top
work bench in Figure 1.

7. 1 Set manipulator axes for viewing the first surface

S-9
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7.18 Adjust the boresight laser positioning so that its beam is
centered on the center aperture of both alignment targets.

NOTE: After positioning is. complete, avoid disturbing
the setting of the boresight laser.

CAUTION: PROTECT PERSONNEL FROM DIRECT OR REFLECTED
IMPINGEMENT OF LASER BEAM ON THE EYES.

7. 18. 1 Verify that Addendum I, assembly of the test article/
fixture and installation of thermocouples has been com-
pleted.

7. 18. 2 Mount the first surface mirror, using double-sided Scotch
tape, on the Test Article panel so that is is centered over
retroreflector A.

7. 18. 3 Mount the position target, using Scotch tape, on the Test
Article block so that it is centered over retroreflector B.

7.18.4 Attach the test article/thermal fixture assembly to the
support fixture using shims as shown in Figure 10.

7. 18. 5 Connect the cooling lines from the thermal fixture to
the actuator tube.

7. 18. 6 Secure the Test Article thermocouple leads to the mani-
pulater fixed part, allowing a flex loop for a minimum of
3000 of rotary freedom.

NOTE: All operations hereafter for rotating the mani-
pulator from solar to field view, or vice versa, will
be "over the top".

7. 18. 7 Rotate the manipulator from 600 below horizontal solar
angle to 600 below horizontal field view angle to verify /
the freedom of thermocouple lead wires.

7.18.8 Verify that the optical node of retro-reflector A is located
on the actuator rotary axis as follows.

S- 10
BxA - 774
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7.18.9 Set up a transit approximately five feet away in front
of the 4' x 8' chamber so that it is located on the
chamber center line.

7. 18. 10 While viewing retro-reflector A thru the transit, rotate
the actuator + 20 degrees about the 00 solar angle
position, observing for apparent motion of the retro apex.

7. 18. 11 Add or remove shims, at all four support spacers A-D
(see Figure 10) equally, to minimize or eliminate the
apparent retro apex movement. Enter shim changes in
Figure 10.

7.18. 12 Place the spacer block, 2374469-1, on the outside end of

the support tube. Verify that the boresight laser spot
is horizontally centered on the position target for the B /
retro-reflector.

7. 18. 13 If horizontal positioning is not correct, move the collar
assembly axially on the actuator tube to obtain correct
horizontal positioning.

7.18.14 Remove the spacer block.

7. 18. 15 Set the rotary index to the 0 degree field view point.

7. 18. 16 Turn on the boresight laser.

CAUTION: PROTECT PERSONNEL FROM DIRECT OR REFLECTED
IMPINGEMENT OF LASER BEAM ON THE EYES.

7. 18. 17 Adjust the rotary vernier to vertically center the re-
flected laser spot on the Zygo window alignment target.

Rotary Zero Vernier Reading Ga~-

7. 18. 18 Verify that the reflected laser spot is horizontally within
1/4 inch (0. 30) of the alignment target center.

S-11
BxA - 774



No. I ev. No.

LAGEOS TP2374455
THERMAL-OPTICAL

TEST Page 8C of 48

SsO ' O r-ee/ oate '9 July 1974

7. 18. 19 If horizontal centering is not within 1Y4 inch, proceed a 9u
as follows:

7. 18. 20 Adjust the rotary vernier to 0. 400.

7. 18. 21 Change shims (item 19, Figure 3) between the thermal
fixture assy (item 23) and the support: fixture assy
(item 28) to obtain horizontal centering of the reflected
laser spot within 1/4 inch (0. 30) on the Zygo window
alignment target. Enter shim changes in table of Figure
10.

NOTE: Shims to be added and removed equally to
rotate the Test Article about its center line.

7. 18. 22 Loosen the support fixture saddle clamp and turn the
support fixture/thermal fixture/Test Article assembly
on the manipulator tube so as to vertically center the
reflected laser spot within 1/4 inch on the alignment
target. , Re-tighten the saddle clamp. Repeat 7;. 82,
7. 1. 3 and 7. 18 14

7.18.23 Repeat Step 7. 18. 17 and record the new rotary zero
reading.

7. 18. 24 Remove the boresight laser from its position in the test
set up; its usage is completed.

7. 18.25 Install the Zygo window on the window feedthru.

7. 19 Install the Far Field Diffraction Instrument (FFDI) on the
leveling plate, 2374454, and position it on a wooden top
work bench as shown in Figure 1.

7. 19.1 Set manipulator axes for viewing the first surface mirror.

S- 12
BxA -774



NO. reV. 0O.

LAGEOS

THERMAL-OPTICAL TEST

DATE 9 July 1974

7. 20 Adjust the leveling plate position, height, and leveling
screws so that both the incident and reflected FFDI spots u/ o as
are centered on the Zygo window alignment pattern.

NOTE: It may be necessary to rotate (index) the Test
Article away from, then back to, the zero view
angle in order to differentiate between incident
and reflected spots.

7.21 Verify that the FFDI incident spot is centered on the align- ,
ment target within a 1/16 inch. t

7. 22 Verify that the FFDI reflected spot is centered on the align-
ment target within * 1/4 inch.

7.23 Remove the mirror and position target from the Test
Article.

7. 24Connect es from the thermal ass

7. 3actuator tube. eck of the cooling

cT 46 T -1e1 teL "snnan:awailn 16l+alt am th thwrrnal f1V+1nv

NOTE: Use care to avoid damaging the thermocouple
leads from the Test Article.

DO NOT GET FINGERPRINTS OR OTHER CON-
TAMINATION ON THE RETROREFLECTORS.

7. 26 Verify that the radiometers do not interfere with the ro-
tational freedom of the manipulator assy and the Test
Article thermocouple leads.

7. 27 Connect window hood heaters, manipulator heaters, and
Earth IR heaters to their respective Variacs outside the
chamber and to the DAS. See Data Sheet 10. 1

S-13



NO. N ov. 0O.

'TP23744551
LAGEOS

PAEG 10 oF 48
THERMAL-OPTICAL TEST

tsn ATE' 9 July 1974

7.28 Connect all thermocouples to the theimocouple reference

oven/DAS, per Data Sheet LO. 1.

7. 29 Connect the radiometer signal outputs to the DAS and to the
chart-recorder, per Data Sheet 10. 1.

7. 30 Perform verification/continuity check of all power circuits
and data channels.

7. 31 Remove alignment targets from chamber window. ___

7. 32 Close chamber door and locate and connect the Arc Lamp
Solar Simulator.

7. 33 Verify that the test setup is complete.

S-. 14
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8.0 THERMAL-OPTICAL PROCEDURE

A series of Thermal-Optical tests are to be performed as sum-
marized in Figure 8. Section 10. 2, Test Condition and Data
Log, specifies the planned test conditions and optical data for
each test. Actual test conditions and optical data will be enter'ed
in Section 10. 2. the test article is shown in Figure 9.

Each test is a discrete element in the series; however, environ-
mental conditions common to preceding tests may be maintained
without re-cycling the environmental control systems. The
sequence of tests 3 thru 9, Figure 8, may be altered by the. Test
Conductor.

The following temperature stabilization criteria shall be used as
guidelines in conducting the series of thermal-optical tests. All
criteria apply to ALSEP retroreflector, X and Y, temperatures.

a. Setting up initial test conditions; 2°C/Hour

b. Taking opical data; stop and restabllize o if radial and axial
S temperature gradients change more than.; e. g., a 2. O*C

gradient goes beyond lfef~r eZ *C.
.7

c. Restabllization after gradient change as in (b); return to
original radial and axial qradients within 0. 1 *C and to
original temperature within 5*C.

For verification of the scale of FFDI images during the tests,
place the reference retrorefactor in the laser beam, between
the FFDI and the chamber window, and-obtain optical data.
Number the photograph and record on appropriate data sheet
in Section 10. 2. Perform this test at the following times:

Prior to start of test No. 1
After test No. 4
After test No. 9
Prior to test No. 10
After test No. 12
Prior to test No. 13
After test No. 14

S-15
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8. 1 Turn on electric al power to all test instruments and recorders. 4lAllow adequate warm-up ie before startingtests. Do not
apply power to Variacs I thru 4. D

8. 2 Set DAS operating controls per STM 1017. Initiate one data
printout.

8. 3 Adjust the Sanborn recorder on the radiometer channel for asensitivity of 1. 0 mv/centimeter with 10. 0 my at center
scale.

8.4 Test No. 1 Isothermal/Ambient

8. 4. 1 Test conditions are to be at ambient. Initiate one DAS dataprintout.

8.4. 2 Log actual test conditions in Section 10. 2, Test No. 1 Data
S i' Sheet. , .L. __

8.4.3 In accoranc with the FFDI Ope ating Manual, obtain
optical data for the retroreflectors at the field angles
indicated. Number the photographs sequentially and enter
the numbers in the Test No. 1 Data Sheet.

8.4. 4 Obtain. from the DAS printout, a single set of retroreflector
temperature readings and enter In the Test No. 1 Data Sheet. A"

8.4. 5 Remove and rotate retroreflector C in the Test Article Panel,
about its axis and reinstall in the 80 degree orientation angle
(as shown in Dwg. No. 2374458).

CAUTION: No not touch, mar or contaminate the retro-
reBector surfacei.

8. 4. 6 Install door coldwall and connect it, thermocouple.

8.5 Test No. 2 Isothermal/Vacuum

8. 5. 1 Start the flture roughing pump and the chamber vacuum pumps,
per STM 1036. Do not start the coldwall, fixture & window
heaters, and IR Simulators. w ino

S-16.
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8. . 2 When the chamber is evacated to a pressure less than.
torrestrer the actual test caditions in Section 10. 2, Test No.
2 Data Sheet.

8. 5. 3 Initiate one DAS data pristout.

8.5.4 Obtain optical data as Indicated by the Test No. 2 Data Sheet.
Number the photographs sequentially (continuing from thelast photo number in 8. 4. 3) and enter the numbers in the Data
Sheet.

8. 5. 5 Obtainfrom the DAB prfltoua single set of retroreflector
temperature readin_ and enter in the Data Sheet. /

8.6 Test No. 3 The~ ja/Vacuum

8. 6. 1 Initiate DAS data printout at 10 minute intervals. 4

8. 6. 2 Start the Tenney Reat Exchanger pe STM 1005 and adjust *l?'
for a Test Article Panel tenmperature of +30 : 2 C.

8.6. 3 Start the Neslab tempeatum bath per STM 1008 and adjust
as needed to majtin the radiameter.temperature at 38 * 2 0 C

8.6.4 Turn on Var. # 1 and set to 9.S8 VAC. Refer to paragraph
6. 2. 7, Windo beater voltage.

8. 6. 5 Turn on Varl a #2 and set to iI.99 VAC. Refer to paragraph
6. 2.7, manipulator heater voltage.

Readjust as needed to ma tain the manipulator temperature
at 24 i 5*C.

8.6. 6 Initiate coldwall peration. --

8. 6.1 . a I parameters ave sa -z
SDAS tond Intervals.
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6. 8 Obtain optical data as lndicated by Test No. 3 Data Sheet.
When retro temperature stabillsation degrades beyond the
a ' ed limits, (see paragraph 8. 0) stop data-taking an

8.6.10 Perform 8.6.7 th . .9 repettion until all optical data

8.6. 11 retroreflector temperature data,from the DAS -
outs and enter in Test No. 3 Data Sheet. Number all FFDI
photographs and enter photo numbers in the Data Sheet.

8.7 Test No. 4 Thermal/Vacuum

8.7. 1 Set/verify the following:

a. DAS pritout at 10 minute intervals.
b. Tenney/Tet Article Panel temperature per Data

Sheet
c. Nesiab /Radiometers at 38 i 2*C __tr_

d. Varlas #I/Widow Hood Heater at proper voltage .. ,,o ,/k
e. Vartac #2/Manipulator Heater at proper voltage 5 t&.f / 'QJ..V#C
f. Coldwall operating S e .. J

8.7.2 When all environmental parameters have stabilized, per
Test No. 4 Data Sheet, obtain a radiometer No. 1' back-
greund reading and enter in the Data Sheet.

Deleted.

8.7.4 Deleted.
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adequate warm-up time before starting tests. Do
apply Testto VariacN 1 thru 4.

8. 2 Set DAS operating care r 17. Initiate one data
printout.

8. 3 Adjust born ecorder on the rading Manual, obtaie annel for a
d ivity f . m/centimeter with 10. mequentially atnd enter

sc ale.

8. 4 Test No. thermal/Ambienta Sheet.

8.4.1 Test conditions are to be at ambient. Initiate one DAS data // 2
printout. he D printot, a single set of retrorefector

8.4.2 Log actual testconditings on in Section 10.2, Test No.,-Data Sh e/e
ShSeet.

8.4. 3 In accordance w e FDI Oerating Manual, obtain
optical data for the retroreflectors at the field angles
indicated. Number the photographs sequentially and enter
the numbers in the Test No. A )ata Sheet.

8.4.4 Obtain. from the DAS printout, a single set of retroreflector
temperature readings and enter in the Teet No. Data Sheet.p

A-1

8. . emove and rotate retroreflector C in the Test Article Pan
abo and reinstall in the 80 degree n angle
(as shown in Dwg. 744

: No not touch, mar or contam retro-
reflector surfacea..

8.4.6 Installdoor coldwall and connect its thermocouple. //

8. 5 Test No.2sothermal/Vacuum

8. 5. 1 Start the fixture roughing pump and the chamber vacuum pumps,
per STM 1036. Do ot start the coldwall, fixture & window .
heaters, and IR Simulators.
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o 8.5.2 When the chamber is evacuated to a pressure less than /

torr,enter the actual test conditions in Section 10. 2, Test No./.

ZData Sheet. /. l

8.5.3 Initiate one DAS data printout. / Je--

'7
8. 5.4 Obtain optical data as indicated by the Test No. ZData Sheet.

Number the photographs sequentially (continuing from the
last photo number in 8. 4. 3) and enter the numbers in the Data ?' 79
Sheet. e__

8, 5. 5 Obtain,from the DAS printout, a single set, of retroreflector
temperature- readings and enter in the Data Sheet. __//

8.6 Test No. 3 Thermal/Vacuum

8.6. 1 Initiate DAS data printout at 10 minute intervals.

8. 6. 2 Start the Tenney Heat Exchanger per STM 1005 and adjust
for a Test Article Panel temperature of +30 h Z2C.

8.6. 3 Start the Neslab temperature bath per STM 1008 and adjust
as needed to maintain the radiometer temperature at 38 * 2C 6.-

8. 6.4 Turn on Variac #1 and set to . VAC. Refer to paragraph
6. 2. 7, Window heater voltage.

8. 6. 5 Turn on Variac #2 and set to uf VAC.' Refer to paragraph
6. 2. 7, manipulator heater voltage.

Readjust as needed to maintain the manipulator temperature
at 24 * 5"C.

8.6. 6 Initiate coldwall operation.

8. 6.7 When all environmental parameters have stabilized, set
DAS to print channels 14 thru 25 at 10 second intervals. ___

- 20o
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8. 6. 8 Obtain optical data as indicated by Test No. 3 Data Sheet.
When retro temperature stabilization degrades beyond the.
specified limits, (see paragraph 8. 0) stop data-taking and
restabilize temperatures.

8. 6. 9 Reset the DAS to print all channels at 10 minute intervals
during restabilizing.

8. 6. 10 Perform 8. 6. 7 thru 8. 6. 9 repetitiously until all optical data
have been obtained.

8.6. 11 Obtain retroreflector temperature data from the DAS print-
outs and enter in Test No. 3 Data Sheet. Number all FFDI
photographs and enter photo numbers in the Data Sheet.

8.7 Test No. 4 Thermal/Vacuum

8.7. 1 Set/verify the following: -

a. DAS printout at 10 minute intervals. _ _

b. Tenney/Test Article Panel temperature per Data
Sheet

c. Neslab /Radiometers at 38 : 2"C '- .
d. Variac #1/Window Hood Heater at proper voltage v
e. Variac #2/Manipulator Heater at 'proper voltage
f. Coldwall operating

8.7. 2 When all environmental parameters have stabilized, per
Test No. 4 Data Sheet, obtain a radiorheter No. 1 back- -

ground reading and enter in the Data Sheet. *

8.7.3 Deleted.

8.7.4 Deleted.
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8.7. 5 Turn on the Sanborn/radiometer recorder.

8.7.6 Set the manipulator for the required sun angle. .__

8.7.7 Start the Arc- Lampper STM 1019,and adjust for 1. 0 solar.
constant (S. C.) as indicated by radiometer No. I. Adjust
as needed to maitain I. 0 S. C. during stabilization. _ -

8.7.8 When all enviremn es al parameters have stabilized, set
the DAS to print cbshmels 14 thru 25 at 10 second intervals.

8.7.9 Obtain optical data as Indicated by Test No. 4 Data Sheet.
When retro temperature stabilization degrades beyond the
limits, 'Isee paragraph 8. 0) stop data-taking and restabilize
temperatures.

8.7. 10 Reset the DAS to print all channels at 10 minute intervals
during restabllsiug.

8.7.11 Perform 8.7.6 thru 8.7.10 repetitiously until all optical
data have been obtained.

8.7.12 Obtain retroreflector temperature data from the DAS print-
outs and enter in. Test No. 4 Data Sheet. Number all FFDI

, . e r h n mber ilthe Dta Sheet. _4Dogr¥ Pm P t rrand Ir) - .
8.8 e sThe trl

8.8. 1 Using the Test Conditions speo ied in Test No. 5 D a Sheet
repeat steps 8.7.1 thru 8.7. IrZ.&. / ,  . .

8.9 Test No. 6 Thermal/Vacuum

8.9. 1 Using the Test Conditions spec fed in Test No. 6 Data Sheet,
repeat steps 8.7. 1 thru 8.7. * V -~.-1 D A s .

8.9.2 Set the manipulator for viewing the No. 1 Earth IR Simulator.

REPRODUCIBILITY OF TEHIi
ORIGINAL PAGE IS POOR
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8.9. 3 Turn on Variac No. 3/Earth IR Simulator No. I and adjust
for 1/20 S. C. as indicated by Radiometer No. 1.

8.9.4 Repeat steps 8.7.8 thru 8.7.12. t.-F. t&' *.

8. 10 Test No. 7 Thermal/Vacuum

8. 10. 1 Using the Test Conditions specified in Test No. 7 Data Sheet
repeat steps 8. 6. I thru 8. 6.11. ./ ' .. ,.

8. 11 Test No. 8 Thermal/Vacuum

8. 11. 1 Using the Test Conditions specified in est No. 8 Data Sheet,
repeat stps 8.7. thr 87 2. 8.. 7.4

. 4.5 ~/ j.$ ~ 1.7.4 V t - t .7. * .'. 18.12 Test No. 9 Th rm /Vacuum "

8.12. 1 Using the Test Conditions specified in Test No. 9 Data Sheet, 8
r at step 8. 9 .4.., _9.

8.13 Reurn envronme c ro systems to ambient con- , ,

J/f~E 3 ditionupaj sPJ,7 4c, _____

8. 14 Remove the Test Article Panel from the fixture, turn it
end-for-end so that retroreflectors D, E & F are on the
viewing axis, and re-install it in the fixture.

8. 15 Test No. 10 Isothermal/Ambient

8. 15. 1 Using the Test Conditions specified in Test No. 10 Data Sheet,
repeat steps 8.4. u . 4 . 4 . A

8, 16 Test No. I so erm acuum

8.16. 1 Using the Test Conditions specified in Test No. 11 Data Sheet, oof3
repeat steps 8. 5. 1 thru 8. 5. 5.

/c.2 e a-0,440 /qS 23
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8.17 Test No. 12 Thermal/Vatum 9f..Z.. - .6.. e -.6.,O

8. 17. 1 Usag the rTest CadlM 4sTepteo. 2 Data Sheet,

re 1.z 86r 1r• 4--"

8.18 Rern !a rol yte to amient con-
S ditiong aRR on-/Zd

8.19 Remove the Test Article Pael from the fixture. joya-

NOTE: Retain the esistig thermal-vacuum test setup cop-
figuration for additonal testing after vibration tests
are completed.

SLE~fr /'"/SS 24* '

A A RAM,, .V ,VWfA6 A g- AAS-

1 fR g. I & ,&.~P/g4 9~ ~i7r &0. 4 f
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9.0 POST-VIBRATIOki TEERMAL-OPTICAL PROCEDURE

5P 9.1 Ireraeore in the Teat Article
Panel ' -".arelat.wllIn the 100 degree orien-
tation . Mr T.ar L

9. 2 Install the Tedt Attlcle Panel in the fidture so that retro-
reflectors D E & F are on the viewing axis.

9. 4. I Using the Test Cem Aoatns speed in Test No. 13 Data Sheet,

9.3 R atat8. 8 5__

9. 5 Test No. 14 Thermal/Vauum

9. 5. 1 Using the Test Cqdaons specified in Test No. 14 Data Sheet,

at.o. .W a.t 8. a, 8. 6. dL L -
9. 6 Retrn l al cotrol systems to ambLent con-

$.ac / M A. s *4a .Cr rtf sysem to ai co
9.7 Remove he-- eVadfTro- t___e fitue!

os- z r/Wa*. jr5 A0vi0 rap

Ir AM 2- .r. SA.L 9iin M

r>*ra :suea RPt7 3eem/ r& to.u .
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D
[] POWER CIRCUIT
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FIGURE 8A

THERMAL/OPTICAL TEST CONDITIONS

Vac Total Laser
Chamber Test Chamber Field Angles

Retro Orientation e Press Article Cold Solar Per TestPARA. Test Description A B C D E F (Torr) Temperature Temperature Condition
8.4 1 Iso/Amb 9090 0 Amb. Amb. Amb. N/A 8**

8.5 2 Iso/Vacuum 0 90 80 1 x 106 Amb. Amb. N/A 15***

8.6 3 Thermal/Vacuum 0 90 80 1 x 10 +300C -185 C No sun 15

S-8.7 4 Thermal/Vacuum 0 90 80 1 x 10 +30 C -185 C 1 Sun 8**S4 .E 
Normal

+ ". ~(No IR)
8.8 5 Thermal/Vacuun. 0 90 80 1 x 106 *C -185C 3/

(No IR)

8.9 6 Thermal/Vacuum 0 90 80 1 x 10-6  +300C -1850C No Sun 8**
1 Earth IR

8. 10 7 Thermal/Vacuum 0 90 80 1 x 10 -300C -1850C No Sun 15***
(No IR)

8. 11 8 THermal/Vacuum 0 90 80 x 10 - 6 -300C -1850C 1 Sun 8**

Normal
(No IR) O

8. 12 9 Thermal/Vacuum 0 90 80 x 10-6  -300C -185oC No Sun 8**
1 Earth IR

8. 15 10 Iso/Amb 60 40 20 Amb Amb Amb N/A 8**
8.16 11 Iso/Vacuum / 1  60 40 20 1x10 Amb Amb NIA

8.17 12 Thermal/Vacuum 60 40 20 x 0 +30C -185C No Sun 15**

(No IR)

VIBRATION TEST
9.4 

-6 ./ <0 oh 14 b'4 13 Iso/,acuum 60 100 20 x 10 Amb Amb, N/A
9. 5 14 Thermal/Vacuum 60 100 20 1 x 10 +30 C -185 C o Sun

;tS~w z zI _ __ 5/ . ( .1(No IR) _ __" -

Laser Polarization: Linear in Laser Field Angle Plane (Vertical Plane)
A, D: a= 0, +30, +15, -15, -30 **A, B, C, D, E, F: $ D, E:
B, E: a= 0, +15 = 0, +30, +15, -15, -30 = 0, +30, +15, -15, -30FOLDO RAME , F: a = FOLDOUT FRA F:

FOLD, OT F-AM
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# 1AATION DAS NOTESS

1 LcFAt a4 1 w- o
2 A -Window Hood 2

-i-'~ IS
2 4 Manpulator 4

3 5 ManApulator 5 Backup
6 Coldwall -wet? 6

7 - Coldwall - Est /

% 8 Coldwall - DoW 8

7 9 Coldwall - South? 9

f 10 4- Test Article Panel 10 Fig. 6

"• 11 "" Test Article Panel 11 Back-up Fig. 6

/ 12 /r'Thermocouple Flature 12 Fig. 6 Retrox CaSlty.-

/, 13. '/ Thermocouple Fixture 13 Fig. 6 RetroY Cavity

/2 14 v" Retro L Face 14 Fig. 6

/3 15 C"Retro X Apex 15 Fig. 6.T A ., ' - TC14, "
/1 16 Retro X Edge 16 Fig. 6 AT /R.-;-TC6 --- TC-14 "

Zj/ 3 17 'et. 0 rw-r--a P&ng 17 -4

/ 18 Retro X Upper Mg. Ring 18 Fig. 6 I

/7 19 - Retro X Retainer Ring 19 Fig. 6 N

/ 20 Retro Y Face 20 Fig. 6



"°C- TC

LOCATION DAB NOTES

/A 21 "'Retro YApoex 21 Fig. 6, AT Axial, TCZ1 - TC20

Z 22 Retro Y'Edge 22 Fig. 6, AT Radial, TC22 - TCZO H

Z/ 23 R Retro- y Lower Mg Ring 23 Fig. 6
22. 24 ' Retro Y Upper Mg Ring 24 Fig. 6

2 25V Retro y Retainer Ring 2S Fig. 6

26 -Radiometer #1 26 Sink Temperature

S Z7 Radiometer #2 27, Snk Temperature 9

28 Verification Window 3 during Pre-Test Verif. Only

f7*/ 29 Awa Ar Ae

0

S Ii

.4



Recorder
Item Identfic elon Data Chamel Sen it ivity

Varlac 1 Window Hood Heater DAS 28 VAC
Varlac 2 Manipulator Heater 29 VAC
VarIec 3 Earth IR Sim. #1 30 VAC
Varlac 4 Earth IR Sim. #2 31 VAC

Radiometer ~ 0'#1 Solar/IR Intensity DASf Chart 1 10 mv/S. C.
Radlemeter #/6'#2 IR Inteas. - #2. Si1. DAS) 10 mv/S. C.

0

-

- IO
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10.2 TEST CONDITION AND DATA LOG j4, z
tf, 2 TEST SEQUENCE: AS-RUN SUMMARY

Test No. Description Date Start Time End Time

/ '/9 fa,7L-u iaa "7 of a/ I!_ _

/6 ,~ A,,,,/osO Z X/ 6
to j7V,;f

i 'ZS Z-v/e _____0 1

/3. "'/ T-V/ (1-30) o- -79 , o _,___

,g 1 7 _S-__r/7AV (- a C) 0 01
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10.2 TEST CONDITION AND DATA LOG . .; ,

. -I 2Z TEST SEQUENCE: AS-RUN SUMMARY

Test No. t* Description Date Start Time End Time

,y ziz 7 -~- 30 8 _/ -; .01 (P.

1. *2 / T- V (+ 3o c.) 66 -. ooO

23 ,-9,"/'T-v/ ( 3(Pc)) 8t e0 _ _So4

• 4Zu~/*Ae4 S.~P ,' e/37* _ _ Z4

S-45
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TEST, CONDITIONS _y 9ss Diviles o Ju 1974
ENVIRONMENT PLANNED ACTUAL

CHAMBER PRESSURE AMB .Am,. 10.2 TEST CONOITIONS AND DATA LO TEST NO. I
TEST ARTICLE TEMP- C AMB / Cb
COLDWALL TEMP-- C (vg) AMB (f, TEST DATES.BiL- TEST TIME: FROM dSe TO05

SOLAR ANGLE N/A 'N/A NOTES (1) pL' k t A ,L.T,,.,J /, aJ 7%7..) ,.
SIMULATION BACKGND N/A N/A 

c
INTENSITY N/A N/A , -.. _L t

EARTH IR BACKGND N/A N/A "
SIMULATION INTENSITY N/A N/A .. ''fIe tud . PA4S OF .OO{ tooy St 7,

S / RETROREFLECTOR TEMPERATURES- C (0536)
RETRO X RETRO Y

OPTICAL DATA ,ad~. . ,PAaD STABIL. FACE AT AX AT RAD FACE AT AX AT RAD
FIELD ANGLES SEQ. DAS 14 DAS 15 DAS 16 DAS 20 DAS.21 DAS 22

RETRO DATA 0 +15 +30 -15 -30. I STRT o
PHOTO NO~  Z .3 4 6 .. I STOP
LASER 1,27 .9 1 ;? (111 .29 2 STRT

A' FFDP-ANNULAR O.2.0 0.026 .005 ,0?. ,oql7 2 STOP
RATIO-ANNULAR O. \(o .-o .0oo3 .o0 .03" 3 STRT,,

$ RATIO-FULL FIELD 0.11 0.42 .Ot(i , /' 17 3 STOP
PHOTO NO. 7 j NA NA NA 4 STRT

B LASER A9 '/.2, NA NA NA 4 STOP
FFDP-ANNULAR ,O' *' NA NA NA 5A STRT
RATIO-ANNULAR ,01 ,I n'y NA NA NA 5 STOP

.$RATIO-FULLFIELD ,A f ,4 NA.. NA NA 6STRT

PHOTO NO. 9 NA iNA NA NA 6 STOP
LASER NA INA NA NA 7 STRT

C FFDP - ANNULAR ,- NA NA NA NA 7 STOP _

RATIO-ANNULAR ,/5 NA NA NA NA 8' STRT /
P RATIO- FULL FIELD .7' NA NA NA NA 8 STOP /

RATIO =" FFDP/L-ASER OUTPUT FFDI METER READINGS



LAGEOS ro34
TEST CONDITIONS " THERMAL-OPTICAL TEST W
TEST CONDITIONS ____ Systems Divin j.s. 9 JuI 1974ENVIRONMENT PLANNED ACTUAL
CHAMBER PRESSURE < 1 x10 . . 5 ..

T CHAMBER PRESSURE l I 3.. 10.2 TEST CONDITIONS AND DATA LOG TEST NO.2.

COLDWALL TEMP--* (pcg) AMB TEST DATE: 9 417! TEST TIME: FROM tH- TO 1,3
SOLAR ANGLE NOTES r, or m v J.r .
SIMULATION BACKGND NOTESBACKGND

INTENSITY
EARTH IR BACKGND
SIM ULATION INTENSITY

A ,p)C* *I 5f,= .*o, RETROREFLECTOR TEMPERATURES-
S.~s 66.41 .o1 RETRO X RETRO YOPTICAL DATA ,e. F/ . TABIL FACE I FACE A RAD-. A AA____ S STABIL. FACE A *T-RAe FACE AT AX AT RAD
FIELD ANGLES SEQ. AS 14 DAS 15I DAS 16 DAS 20 DAS.2I DAS 22RETRO DATA 0 +15 +30 -15 -30 STRT 21 o O 0I

PHOTO NO Io it 1 3 4z 1 STOP v
LASER 9 1.38 38 STRTA FFDP-ANNULAR .€ 008 ol -2- STOP,

, __ o . 2 STOPRATIO-ANNULAR 1 ,j .00 g04J 0 * 3 STRT

RATIO-FULL FIELD ..1 . ,131 15 1 3 STOP
PHOTO NO. .15 11 I . 4 STRT
LASER ,L3* 1.3, 1.3( . .15 .~34 4 STOPB FFDP-ANNULAR OO ,0 5 

r,o 5 STRT
RATIO-ANNULAR ....L 0 .007 4 5 STOP
RATIO-FULL FIELD *j.. ,2.2. .o23 6STRT
PHOTO NO. 7-0 1 .-1 - 11 Z- 6 STOP
LASER .. 7 STRT
FFDP - ANNULAR , i *071 ,S O -7 STOP

co RATIO-ANNULAR ,1 .,~ IO L _ S 8 STRT _--

S-RATIO-FULL FIELD ,(, * .4 .3 .tlI 8 STOP /21 0 l O
RATIO FFDP/LASER OUTPUT FFDI METER READINGS



LAGEOS Pp S4 A
TEST CONDITIONS THERMAL-OPTICAL TESTTEST CONDITIONS s SYtesDMsln 

[os. 9July 1974ENVIRONMENT PLANNED ACTUAL Syn o 9Jul1974
CHAMBER PRESSURE dd## A M /9v Cjb Ce "b
CHAMBER PRES SURE " 10.2 TEST CONDITIONS AND DATA LOG TEST NO. /TEST ARTICLE TEMP- .7
COLDWALL TEMP-OC (avg) _l_'t TEST DATE: _O./ TEST TIME: FROM 27.Q..TO Za22SOLAR ANGLE NOTESr7 't ADnoinoJ4L Te=r w45 AJ.r p Df wJ
SIMULATION BACKGND 7WE .'rA r OF AL.r7o ~oPne. -4rL- -R4Ur D in ,

INTENSITY vm r,,MrMA,*TOAl nP Tr. . 4.
EARTH IR BACKGND
SIM ULATION

".a RETROREFLECTOR TEMPERATURES- D
RETRO X RETRO YOPTICAL DATA .t"eeA 5 C STABIL FACE AT-4- T-R FACE AT AX AT RADFIELD ANGLES SEQ. DAS 14 DAS 15 DAS 16 DAS 20 DAS 21 IDAS 22RETRO DATA 0 +15 +30 -15 --30 I STRT

PHOTO NO. 
I STOP

LASER A 0 . ./ 4/ 2STRT
FFDP-ANNULAR / pew 0.o. o 2 STOP
RATIO-ANNULAR /OJ3 I,.-Z~o5-4 .o2 STRT
RATIO-FULL FIELD , ' .28 .oX 3/ // 3 STOP
PHOTO NO. 

4STRT
LASER 4 STOP

. FFDP-ANNULAR 
-07 5 STRT

RATIO-ANNULAR , J 5 STOP
, RATIO-FULL FIELD *o .,3 I 6 STRT.

PHOTO NO. - 6 STOP
LASER 7 STRT
FFDP-ANNULAR ,73 -- STOP
RATIO-ANNULAR ./2 8 STRT 0

0 , RATIO- FULL FIELD ..S7 STOP
RATIO-m FFDP/LASER OUTPUT FFDI METER READINGS



No. I Nr.U

LAGEOS

TEST CODITIONS Aero e THERMAL-OPTICAL TEST P

ENVIRONMENT PLANNED ACTUAL SystemsDlRr 1, o, 9 Jukj 1974

CHAMBER PRESSURE 10.2 TETEST ARTICLE TEMP-.0.2 TE -oG z LOG TEST NO; /
COLDWALL TEMP - L (avg) TEST DATE: TEST TIME: FROM TOSOLAR ANGLE NOTESi_____a_
SIMULATION

BACKGND ,R.. 's
INTENSITY

EARTH IR BACKGND
SIM ULATION

INTENSITY >.-F -

2?' 84r5yAv 7 RETROREFLECTOR TEMPERATUES-A
OPTICAL* DATA " LDo RETRO X RETRO Y

STA3IL FACE FACE AT AX AT RADFIELD ANGLES SEQ. DAS14 DAS 15 DAS 16 DAS 20 DAS 21 DAS 22RETRO DATA 0 +15 +30 -1 -30I STRT
PHOTO N. 30. 3/ 3Z 3 e I STOP
A '.LASER 95 .9 .9 95 12 STRT9 FFDP-ANNULA2 .o z . 2 STOP

RATIO-FANNULARL IELD 4 3 STRT-

. 3 STOPRT G -

SFFDP-ANNULAR .,4 STOPRATIO-FULL FIELD

RATIO-ANNULAR , 
8D ME

RATIO- FULL FIELD .7 8 STOPAATIO - FFDP/LASER OUTPUT FFDI ME-TER READING$



LAGEOS

Af THERMAL-OPTICAL TEST
TEST CONDITIONS _X Systems Divilo_, _D_ 9 Jul 1974

ENVIRONMENT PLANNED ACTUAL

CHAMBER PRESSURE k __ x
_ . 10.2 TEST CONDITIONS AND DATA LOG TEST NO. l/7

TEST ARTICLE TEMP-C 1
COLOWALL TEMP - CC Gvg) TEST DATE:_ -___ TEST TIME: FROM J73 TO 20//

SOLAR ANGLE NOTES ev 1 o e w1 .L4 .
SIMULATION BACKGND 1.

INTENSITY

EARTH IR BACKGND
SIMULATION INTENSITY

.orbB/s - RETROREFLECTOR TEMPERATURES-- C
RETRO X RETRO Y

OPTICAL DATA _STABIL FACE 6 -Ar RA FACE AT AX AT RAD
FIELD ANGLES SEQ. DAS 14 DAS 15 DAS 16 DAS 20 DAS 21 DAS 22

RETRO DATA 0 +15 +30 -15 -30 I STRT
PHOTO NO. ' 37 3 ' 37 - 0 / i STOP
LASER .. _ , .,ff .9 9* 2 STRT
FFDP-ANNULAR ,/f .~a i "r 2 STOP
RATIO-ANNULAR ./d" .70 .T l o7 ,q.ror  3STRT

RATIO-FULL FIELD /./7 ,73 r 036 .,74 .33 3STOP
PHOTO NO. i 3 9 I _ 4 STRT

. LASER . 4 !ff 7. .. 5" . 4 STOP
FFDP-ANNULAR 0 1 olf/ _ o3r' ",o 5STRT

RATIO-ANNULAR I3 .V4o2 es" oefo po 5 STOP
RATIO-FULL FIELD /./7 . Of Rof ,.7e vo 6 STRT
PHOTO NO. L7 4 ~ c :b 6 STOP /•"

LASER ,ff ,f ~ .9 .94 7 STRT "
- FFDP-ANNULAR ./4 '070 .'/3 et sof ' 7 STOP

RATIO-ANNULAR ,1 ",7.3 *. dp /Zg/ 8 STRT

RATIO- FULL FIELD a/ . / .~of .z D 8 STOP /

RATIO = FFDP/LASER OUTPUT FFDI METER READINGS



LAGEOS 4

THERMAL-OPTICAL TEST
TEST CONDITIONS lty* , ot '9 Jult 1974

ENVIRONMENT PLANNED ACTUAL

CHAMBER PRESSURE I xl06 .xIo 7 10.2 TEST CONDITIONS AND DATA LOG TEST NO.7
TEST ARTICLE TEMP-C -30-2 C -3e.G C.

COLDWALL TEMP-O (ivg9 ) -185 *C 193 TEST DATE: TEST TIME: FROM , TO 0237
SOLAR ANGLE NOTESt . '- '_
SIMULATION BACKGND

INTENSITY

EARTH IR BACKGND
SIMULATION INTENSITY

RETROREFLECTOR TEMPERATURES- C
DAT* ; RETRO X RETROY

OPTICAL DATA STABI. FACE & - FACE AT AX AT RAD
FIELD ANGLES SEQ.. AS 14 DAS 15 DAS 16 DAS 20 DAS 21 DAS 22

RETRO DATA 0 +15 +30 -15 -30 4_ I STRT $ -587. Iy .co.v

PHOTO NO. 1 ~ 4) 6G- ( I STOP - ., -s. .".oW4V,
A LASER ,95 A4 ,A .1 94- 4q 2 STRT

FFDP-ANNULAR A 01 .0e)5 6j -o;y 2 STOP'
RATIO-ANNULAR ,o1 .. 1 ",i .o| 3 STRT
RATIO-FULL FIELD 115 ,3 . ,15 3 STOP
PHOTO NO,, X 1 5 . (.O 1 4 STRT
LASER ," .. '1 .1- .1I 4 STOP

8 FFDP-ANNULAR ,,l . 0dl( ,oo .012 ,00 5 STRT

RATIO-ANNULAR .O(i ,-91 .o .6'31 ,690 5 STOP
RATIO-FULL FIELD , ( ,( 1 , . i .O6( 6STRT

PHOTO NO. A3 j (.( 6 STOP
LASER ,+ .4 ,q . TSTRT

C FFDP - ANNULAR .1' ,0L ,o. ... 0 .o " 7 STOP
RATIO-ANNULAR ,( .o1 .09..o 8 STRT ,
RATIO- FULL FIELD .il .67 ,c09 .O~" 8 STOP

RATIO s -FFDP/LASER OUTPUT FFDI METER READINGS



LAGEOS . 4 8
THERMAL-OPTICAL TEST

TEST CONDITIONS DlytDihW9wlon te 9 July 1974
ENVIRONMENT PLANNED ACTUAL

CHAMBER PRESSURE <I xl0 - 6  /.4q'iw' ' 10.2 TEST CONDITIONS AND DATA LOG TEST NO.9
TEST ARTICLE TEMP- C - 3012 'C -3 L

COLDWALL TEMP-" % vg) - 185 "C -/9"e. TEST DATES t.Z71 TEST TIME: FROM0 TO-27//

SOLAR ANGLE .. NOTEST,
SIMULATION BACKGND -

INTENSITY

EARTH IR BACKGND N/A -37 1
SIM ULATION INTENSITY 1/20 S.C, -3..E

A F,,'d: *orfvU, p,,~ , ,sve ,e 7 RETROREFLECTOR -TEMPERATURES- -C~opTIADTiss I .Aoo- .+ RETRO X RETRO Y.
OPTICAL DATA STABIL, FACE A -RAT FACE AT AX AT RAD

FIELD ANGLES SEQ. DAS 14 DAS.15 DAS 16 DAS 20 DAS .21 OAS 22 "
RETRO DATA 0 +15 +30 -15 .- 30 ISTRT o-..I, - .9- - q-. 4r ee f79

PHOTO NO. ( 11 , ~ I STOP -S.l - vo.4 -' Yv. . t.r #3.10t +.' 07/A LASER .94-g , , 4 , 4. . 2 STRT
FFDP-ANNULAR ,t$ ,06 ,001 ,0(0 o' 2 STOP
RATIO-ANNULAR ,14 ,()(A .o7 0 G1(.4 ,0 3 STRT
RATIO-FULL FIELD I,( ,13 ,on- 1 n3 STOP
PHOTO NO. 1" " 4 STRT
LASER A .9 Or 4 STOP

! FFDP-ANNULAR . ,.O41 5 STRT
RATIO-ANNULAR ,o% o+ 5 STOP
RATIO-FULL FIELD 1. .(,,7 * 4 Ti7 6 STRT
PHOTO NO. 6 STOP
LASER ,7 STRT

- FFDP - ANNULAR 1 7 STOP
RATIO-ANNULAR , STRT
RATIO-FULL FIELD I I- .-- 8 STOP /

RATIO s FFDP/LASER OUTPUT FFDI METER READINGS



LAGEO 40 - 48
THERMAL-OPTICAL TEST

TEST CONDITIONS oytsm__Dh__ln orne 9 JuIy 1974
ENVIRONMENT PLANNED ACTUAL

CHAMBER PRESSURE " <IXI_ _ l.'2'wS, 10.2 TEST CONDITIONS AND DATA LOG TEST NO.8
TEST ARTICLE TEMP-o -30t2 °0 - 7.'c
COLDWALL TEMP-- ( ,vg) -185 °0 - sys c TEST DATE: -9-1_ TEST TIME: FROM 07"r TO.i f /45I
SOLAR ANGLE 00 0 NOTESS I -? 6//* 10 g ;:s57f P.. f',:

SIMULATION BACKGND N/A - .1o , ./ r, 4w o! O , 0 ,.

INTENSITY 1.0 S.C. /0 F l,
EARTH IR BACKGND 1 P ~ r ,J ,rs Jr / ' rtr.)'
SIM ULATION INTENSITY

Sw o c* RETROREFLECTOR TEMPERATURES- t
* s RETRO X RETRO Y

OPTICAL DATA '__, . C STABIL FACE h=A ~=W4 FACE AT AX AT RAD
FIELD ANGLES A SEQ. DAS 14 DAS 15 DAS 16 DAS 20 DAS 21 DAS 22

RETRO DATA - 0 -15 +30 -15 -30 )6, ISTRT . 13 / - 7s w - ms- 4 e OW
PHOTO.NO. 7 7 - 79 1 ' I STOP tf -so. -. 1 -p., . - "'..LASER .9 .9 / , 9 799e 2STRT 0 . -/g'S :-4z. +z., 5. 7"

A FFDP-ANNULAR .1 .07/ .7 Z. 2 STOP . y -3 0 ,1 I-43.T 4.I3 40.-3 .
RATIO-ANNULAR .0 .00 o 3T TA
RATIO-FULL FIELD / tj ,77 .39 .,80e3 P 3STOP
PHOTO NO. ..2 83S 4 STRT
LASER ,9/ , 4 STOP
FFDP-ANNULAR , t .055 5 STRT -

RATIO-ANNULAR . .o6/ 5 STOP
RATIO-FULL FIELD /.,z . 73 . 6 STRT
PHOTO NO. 6 STOP
LASER ./ 7 STRT

Ll C FFDP - ANNULAR . "" ' SO -7 STOP
RATIO-ANNULAR ,i 8 STRT
RATIO- FULL FIELD ,/f STOP

RATIO~ FFDP/LASER OUTPUT FFDI METER READINGS



W 237I4A
LAGEOS 36 4A

THERMAL-OPTICAL TEST
TEST CONDITIONS 1_ _ T ALon De 9 Jul4 1974

ENVIRONMENT PLANNED ACTUAL

CHAMBER PRESSURE. <X IO"6 __d _ 10.2 TEST CONDITIONS AND DATA LOG TEST NO.4
TEST ARTICLE TEMP- C +3012 °C -7 2~fe
COLDWALL TEMP- OC vg) -185 'C -/ / TEST DATE: 9t't P  TEST TIME: FROM /I TO 2~O

SOLAR ANGLE OW' NOTES: EAdrA t. t " y-/ 4e ./'lP/, X1, et.*rl
SIMULATION BACKGND N/A -4.7 ,,, .' . ,,

INTENSITY 1.0 S.C. "
EARTH IR BACKGND
SIMULATION INTENSITY

RETROREFLECTOR TEMPERATURES- 't
Fla. t , . RETRO X RETRO Y

OPTICAL DATA TABIL., FACE &T-A FACE AT AX T RAD
_FIELD ANGLES SEQ. DAS 14 DAS 15 DAS 16 DAS 20 DAS 21 DAS 22

RETRO DATA 0 +15 +30 -15 -30 I STRT -ff -o -/Z.o e. '.O .. €

PHOTO NO. q- ~ I STOP N-Or -. o -/., -, W. d 7 .77

A LASER r1 l .4, 2STRT -'

FFDP-ANNULAR .* ' ,0 .O ,2S .045 _2 STOP

RATIO-ANNULAR n,1 , o . 3 T _ , __ . -_4 3 STRT
RATIO-FULL FIELD 043 .A I 3 STOP

PHOTO NO. 10 " 4 STRT
LASER ,1 .9 4 STOP

B FFDP-ANNULAR ,0 ... ... 5 STRT
R A T IO - A N N UL A R  ,O1 o 5STOP
RATIO-FULL FIELD / 6 STRT /
PHOTO NO. 1( q STOP ..

C LASER ,1 /- ." ' STRT

FFDP - ANNULAR 15 -7 STOP
s RATIO-ANNULAR BSR --STRTT-

IRA-TIO FULL FIELD __ I - 8 STOP-- -

RATIOm FFDP/LASER OUTPUT FFDI METER READINGS
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LAGEOS 38 48

THERMAL-OPTICAL TEST

TEST CONDITIONS, ,_ Sys t m onnwvn , 9 _,Jul 1974
ENVIRONMENT PLANNED ACTUAL'

CHAMBER PRESSURE <1XIO" s6  " 10.2 TEST CONDITIONS AND DATA LOG TEST NO.6
TEST .ARTICLE TEMP- C +30±2 "C - Jo _-

OLDWALL TEMP- -5 TEST DATE: .4- TEST TIME: FROM 24 fTO .L 30
COLCWALL TEMP -( Ovg) -I185 IC -/ le

SOLAR ANGLE NOTES
SIMULATION BACKGND

INTENSITY

EARTH IR BACKGND N/A -_ _7_

SIMULATION INTENSITY 1/20 S.C,.

(06'[ Yvt;c;, ~ 4 Jo RETROREFLECTOR TEMPERATURES- -C
RETRO X RETRO Y

OPTICAL DATA 6a?.as7 STABIL. FACE -RA9 FACE AT AX AT RAD

FIELD 'ANGLES SEQ. DAS 14 DAS 15 DAS 16 DAS 20 DAS 21 DAS 22

RETRO DATA 0 +15 +30 -15 -30 1 STRT -20.5 -t 0,S -10 - 135 4 LZ 'f/79
PHOTO NO. 14- 95 j 9-7 9. I STOP -3 -/, ./, - o ts
LASER ,qO 0 ,0 .qo ,0 2 STRT.

A FFDP-ANNULAR ,lL .. fl . l0, ,Ooa O .__ 2 STOP

RATIO-ANNULAR ,j/ .093 .612 ,07/1 04 3 STRT
RATIO-FULL FIELD .3o0 .... 3 . ,34- 3 STOP

PHOTO NO . .0 loo 4 STRT
LASER .0 6 4 STOP

B FFDP-ANNULAR , .656 5 STRT
RATIO-ANNULAR . 5 STOP
RATIO-FULL FIELD i.t ,j . 6STRT

PHOTO NO. T _ 6 STOP

LASER g. ..A7 STRT

C FFDP- ANNULAR , 7 STOP

RATIO-ANNULAR ,l s 8 STRT
SRATIO- FULL FIELD I . 1, - 8 STOP

RATIO- FFDP/LASER OUTPUT FFDI METER READINGS



LAGEOS 35 4R
THERMAL-OPTICAL TEST

TEST CONDITIONS lsystellm DmlOn I To 9 July 1974
ENVIRONMENT PLANNED ACTUAL

CHAMBER PRESSURE < ixi , x/ 10.2 TEST CONDITIONS AND DATA LOG TEST NO. 3
TEST ARTICLE TEMP- +30±2 -C 30

COLDWALL TEMP-T (avg) -185 C - /94 TEST DATES M TEST TIME: FROM 6000 TO 22.

SOLAR ANGLE NOTES . , 6-'t.

SIMULATION BACKGND

INTENSITY
EARTH IR BACKGND
SIMULATION INTENSITY

V Um .P tco. 0 ," RETROREFLECTOR TEMPERATURES- _

OI RETRO X RETRO Y
OPTICAL DATA bSTABIL. FACE &F-A* (- A FACE AT AX AT RAD

FIELD ANGLES SEQ. DAS 14 DAS 15 DAS 16 DAS 20 DAS 21 DAS 22
RETRO DATA 0 +15 +30 -15 -30 I.STRT -39(. - -.0 -Ig.5 -Z .S -f(.,/ f 7

PHOTO NO. (0 10 16 10(o -. 10o7 I STOP -3,0 -5," -I.,f -2.0 0S4'6 , 4 ',
LASER .90 .90 qo .T1 .11 2 STRT

A FFDP-ANNULAR ,j5 ,00(' .00'1 ,'1 .03( 2 STOP
RATIO-ANNULAR .g ( ,(o' ,ot .0'!1 ,03 3 STRT
RATIO-FULL FIELD ,,,, ,7.% 03( ,0 o . 3 STOP
PHOTO NO. 18 (09 \LO 1// 1 t. 4STRT

LASER .1 .qo ,0 .4 .90 4 STOP
B FFDP-ANNULAR .0~ . , .00 S STRT

RATIO-ANNULAR 5_ .93 o ,as .(~3 .oo 5 STOP
RATIO-FULL FIELD .:1. '5.16 9 .0 .15 6 STRT
PHOTO NO. |/ 6 STOP
LASER Ao o .q 0 .o 7 STRT

C FFDP - ANNULAR ,1I .o(,,' .Ol|I' ,,"1 .0' 7 STOP

u, . RATIO-ANNULAR ,,j .06S . j .oO ,_ _ _ 8 STRT
_ RATIO- FULL FIELD . . .Ib4- ,% , 8 STOP /

RATIO~ FFDP/LASER OUTPUT FFDI METER READINGS



Rl2374455
LAGEOS

TEST CONDITIONS THERMAL-OPTICAL TESTTEST CONDITIONS ,2"7xl Ays no 9J.'t, A4
ENVIRONMENT PLANNED ACTUAL . t, 9JuIy 1974

CHAMBER PRESSURE A *70CHAMBER PRESSURE "* ' 10.2 TEST CONDITIONS AND DATA LOG TEST NO. /7TEST ARTICLE- TEMP- -C
COLDWALL TEMP--C (vg) TEST DATE: _T f TEST TIME: FROM . TO f
SOLAR ANGLE NOTES._
SIMULATION BACKGND

INTENSITY
EARTH IR BACKGND
SIM ULATION INTENSITY

SA // RETROREFLECTOR TEMPERATURES- CSa--,7.awL w. RETRO X RETRO Y
OPTICAL DATA 'S r ,., TABIL FACE W=" FACE AT AX AT RAD

FIELD ANGLES SEQ. DAS 14 DAS 15 DAS L6 DAS 20 DAS 2 DAS 22
RETRO DATA . +15 +30 -IS -30 I STRT

PHOTO NO. //f /O /2/ /22 ~~3 I STOP
LASER ,'/ .9/ .9/ 9/ 2STRT
FFDP-ANNULAR ./f . of 0 O 0 .#13 2 STOP
RATIO-ANNULAR /. o 74o * 07,o .7 3 STRT

RATIO-FULL FIELD I * 7 .~ .7,.3 3 STOP
PHOTO NO. 2 f /I? /Z . /27 / " 4 STRT
LASER 

4/ / / ./ 4STOP
FFDP-ANNULAR ~ .037 oo' ~ & . ooT 5 STRT
RATIO-ANNULAR .0*p . 0 0.o7 .* z o 5 STOP
RATIO-FULL FIELD /.2 ./ i.p*, ~ .72 6STRT
PHOTO NO. /jf /3O 3/ f /32 /3 6 STOP
LASER / ./ . 7 STRT
FFDP - ANNULAR .s 7 .I' 7 _ _____ 7.STOP

LRATIO-ANNULAR ./. .07Z f/ *'D ._ 8 STRT__
-RATO- FULL FIELD /.Z .7/ .f . 8 STOP,

RATIO- FFDP/LASER OUTPUT FFDI METER READINGS



LAGEOS flw
THERMAL-OPTICAL TEST 17

TEST CONDITIONS - _Systenmi D iiOn om 9 Jul 1974ENVIRONMENT PLANNED ACTUAL
CHAMBER PRESSURE r 'CHAMBER ARTICLESSURE E P- 10.2 TEST CONDITIONS AND DATA LOS TEST NO. X

COLDWALL TEMP - CT (pvg) TEST DATE.: f/z- TEST TIME: FROM aft TO /.L/
SOLAR ANGLE _ NOTESI
SIM ULATION BACKGND

INTENSITY
EARTH IR BACKGND
SIMULATION INTENSITY

RETROREFLECTOR TEMPERATURES-- C
mos RETRO X RETRO YOPTICAL DATA STABIL FACE - - FACE AT AX AT RADFIELD ANGLES SEQ. DAS14 DAS 15 DAS 16 DAS 20 DAS 21 DAS 22

RETRO DATA 0 +15 +30 -15 -30 I STRT -Z- -, t 1 -1 %. A1t:''/PHOTO NO". _34- - ( j I STOP-- t b .: ,
LASER ,% _,_ _ si 2STRT

/9 FFDP-ANNULAR ,I S ,15 o . o .o3 2 STOP
RATIO-ANNULAR .011 10 .1 ,0o 3 STRT
RATIO-FULL FIELD , 0 ,, a STOP
PHOTO NO. - 4 STRT
LASER .. % u 4 STOP
FFDP-ANNULAR g.0 5 STRT
RATIO-ANNULAR * 5STOPRATIO-FULL-FIELD . . , 6STRT
PHOTO NO. 

6 STOP
LASER . , . 7 STRT

C FFDP -ANNULAR 14- . i L_ 6 7 STOP ,
RATIO- ANNULAR 11 .1 .b8 STRT
RATIO- FULL FIELD I1A- ,1 qi 8 STOP

RATIO-w FFDP/LASER OUTPUT FFDI METER READINGS



LAGEOS

Am. k ass THERMAL-OPTICAL TEST
TgST CONDITIONS - to_ a ,e vgio, D 9 July 1974

ENVIRONMENT PLANNED ACTUAL
CHAMBER PRESSURE AMB '. - 10.2 TEST CONDITIONS AND DATA LOG TEST NO.IO
TEST ARTICLE TEMP- "0 AMB A
COLDWALL TEMP-OC (avg) AMB TEST DATEs E-z. TEST TIME: FROM TO , 2
SOLAR ANGLE NOTES_
SIMULATION BACKGND

INTENSITY
EARTH IR BACKGND
SIM ULATION INTENSITY

RETROREFLECTOR TEMPERATURES- 't
RETRO X RETRO Y

bPTICAL DATA STABIL FACE 6TK A-T-RA9 FACE AT AX AT RAD
FIELD ANGLES SEQ. DAS 14 DAS 15 DAS 16 DAS 20 DAS 21 DAS 22 r*,

RETRO DATA 0 +15 +30 -15 -30 I STRT a/ z- / 2/ -3 2/
PHOTO NO. / o4 /s/ /s2 /j'3 /1 I STOP zo 2.o Z -/ RD,2
LASER. . .f . . r .FF 2STRTD FFDP-ANNULAR ./ A.o . 2 STOP
RATIO-ANNULAR ./IL .. &%r !s Wa" o 3STRT,
RATIO-FULL FIELD /1Z4 .74 .33 .tz o3r 3 STOP
PHOTO NO. ,.a 'luro - 4 STRT
LASER .r • rr 4 STOPE FFDP-ANNULAR ./a 5 STRT
RATIO-ANNULAR 2L4 .o7 5 STOP
RATIO-FULL FIELD XZ/.Z .7 - I1' 6 STRT
PHOTO NO. /7P' 6 STOP
LASER .r' 7 STRTF FFDP -ANNULAR ./7o 7 STOP
, RATIO-ANNULAR ./a 8 STRT
.RATIO- FULL FIELD A. - 8 STOP I

RATITIO FFDP/LASER OUTPUT FFDI METER READINGS



LAGEOS

___. -O ATHERMAL-OPTICAL TEST
TEST CONDITIONS System s Df o 9 Jj 1974ENVIRONMENT PLANNED ACTUAL
CHAMBER PRESSURE e b or- 10.2 TEST CONDITIONS AND DATA LOe TEST NO, .I
TEST ARTICLE TEMP- " - - .. 10
COLDWALL TEMP--1 (vg) TEST DATE: TEST TIME: FROM LTO 003
SOLAR ANGLE NOTES
SIMULATION BACKGND

INTENSITY .- u 7"Al.
EARTH IR BACKGND .
SIM ULATION INTENSITY .7

S~' ia P ja* . . e RETROREFLECTOR TEMPERATURES-
rl3 OPTICAL DATA O .oL RETRO X RETRO Y

OPTICA DATA TAIL FACE FACE AT AX AT RADFIELD ANGLES SEQ. DAS 14 DAS 15 DAS 16 DAS 20 DAS 21 DAS 22RETRO DATA 0 -+15 +30 -15 -30 ISTRT i . to- .i . . 0PHOTO NO. -15. 6QL .1 .2 -1j 1 STOP /q. V. e 2.0 o at oo:-.
LASER ,t .481 .6 2STRTFFDP-ANNULAR *1A6 .eso .92 .606 2.STOP _"-

RATIO-ANNULAR .11 .0 .05 3 STRT

- 3-STO
RATIO-FULL FIELD 1. .tS , 3 STOPPHOTO NO. ( Ij,. 4 STRT

LASER _j . . 9 4 STOPE FFDP-ANNULAR 1 .0 .o1. .1 .9 5 STRT( - -RATIO-ANNULAR .Iz .o7 -o4.1 ,.O .010 5STOP
RATIO-FULL FIELD 1.28 6 STRT
PHOTO NO. 6 STOP
LASER . . 7 STAT
FFDP - ANNULAR 10 . .06j , l , 6 o 7 STOP .

Cf RATIO-ANNULAR .1 ..1 I 8 STRT -
a'RATIO- FULL FIELD . . .10 8 STOP

ATI FFDP/LASEROUTPUT FFDI METER READINGS



P23744551
LAGEOS

•Aeepeag THERMAL-OPTICAL TEST
TEST CONDITIONS 

Dat 9 JuI 1974
ENVIRONMENT PLANNED ACTUAL ,

CHAMBER PRESSURE _/_X/__ _ /*t_ 10.2 TEST CONDITIONS AND DATA LOG TEST NO. ITEST ARTICLE TEMP-"( -30z *e -30
COLDWALL TEMP--OC Ovg) -/'9. e iC TEST DATE:±-Llt TEST TIME: FROM 0100 . TO 072-
SOLAR ANGLE NOTESt
SIMULATION BACKGND

INTENSITY
EARTH IR BACKGND
SIM ULATION INTENSITY

FPF/ IY' , .,,,p , w,. 1" RETROREFLECTOR TEMPERATURES--f .RETRO 
X RETRO Y

OPTICAL DATA 8i6a ,oo STABIL. FACE AT AX AT RAD FACE AT AX AT RAD
FIELD ANGLES SEQ. DAS 14 DAS 15. DAS 16 DAS 20 DAS 21 DAS 22RETRO DATA 0 -+15 +30 -15 -30 ISTRT -93 -q? g .-6 . , .1 0 7

PHOTO NO, I 11 111 1 I STOP -O L TLP /. 072-q
, LASER ,7 M .0 A . 2 STRT

FFDP-ANNULAR .10 .4 . .oo 2 STOP
RATIO-ANNULAR .10 .07 l _ .o 3 STRTRATIO-FULL FIELD 1.2 . . 3 , .0 3 STOP __

PHOTO NO. _Iu.O.. I Al - Il Ils 14-. 4 STRT. 
_"

LASER ,.L .9 .S .89 4 STOP
FFDP-ANNULAR .103 ,OS I 01 0 3 .001 5STRT
RATIO-ANNULAR ,11 .o 0 13 .oo 5 STOP
RATIO-FULL FIELD |,J7 .- . 6 STRT
PHOTO NO. L6 STOP
LASER 7 STRT
FFDP - ANNULAR , .641 ool_ o 7 STOPRATIO-ANNULAR ,ot _o _.oo% .o 8 STRT _ _'_

IRATO- FULL FIELD .t .5 , .0 .0 .10 8 STOP -

RATIO = FFDP/LASER OUTPUT FFDI METER READINGS



LAGEOS 4 .
•Aceeo THERMAL-OPTICAL TEST

TEST CONDITIONS D oSytemn Diilon o 9 Jo 1974
ENVIRONMENT PLANNED ACTUAL

CHAMBER PRESSURE <IXIOx 1 _e'_/iA 10.2 TEST CONDITIONS AND DATA LOG TEST NO.12
TEST ARTICLE TEMP-"C +30±2 C 29
COLDWALL TEMP-S (pvg) -185 0C -9-~. TEST DATE: I-/3-7 TEST TIME: FROM 07jo TO / t.o
SOLAR ANGLE NOTES_
SIMULATION BACKGND

INTENSITY
EARTH IR BACKGND
SIMULATION INTENSINTENSITY

F,1 ,/ar 7, /9, , RETROREFLECTOR TEMPERATURES- 1
RETRO X RETRO YOPTICAL DATA -to ." STABIL. FACE fAr-X- fA--RA0 FACE AT AX AT RAD

FIELD ANGLES SEQ. DAS 14 DAS 15 DAS 16 DAS 20 DAS 21 DAS 22 7J-r
RETRO DATA 0 +15 +30 -15 -30 ISTRT . 4g -f .z -:7 As ,:ea:,,

PHOTO NQ. / /93 /? /9 I STOP - .z -. Zd p
LASER o17 .17 .97 oP7 .7 2STRT.

D FFDP-ANNULAR o oP o~ 47 ' i .*M o 2 STOP
RATIO-ANNULAR /o . '.e e 3STRT
RATIO-FULL FIELD /.27 .7j .3, v3 D, o l 3 STOP
PHOTO NO. / ?7 /fr /1?. 0, 7 4STRT
LASER .97 .07 7 4 STOPE FFDP-ANNULAR .* * .pJs ._ 5 STRT
RATIO-ANNULAR ,' •.. .p, .*, 5 STOP
RATIO-FULL FIELD At .ro .. Z3 .O3 *1 6 STRTPHOTO NO. oo/ o3 2o. zA7 6 STOP _

LASER .77 .7 . 7 STRT
C1 F FFDP- ANNULAR , I _' . , ,7 STOP _

RATIO- ANNULAR .8/ . . C ._z,_ 8 STRT
RATIO- FULL FIELD I/.J, . \ ..o I e STOP

RATIO= FFDP/LASER OUTPUT FFDI ME ER READINGS



LAGEOS

TEST CONDITIONS Amo THERMAL-OPTICAL TEST Ip -  f

Systoms Dgvb m _Dat 9 Juyi 1974ENVIRONMENT PLANNED ACTUAL
CHAMBER PRESSURE / 77
TESTR ARTICLE TEMP- 10.2 TEST CONDITIONS AND DATA LOG TEST NOfOTEST ARTICLE TEMP-17z
COLDWALL TEMP - 9C (avg) . - TEST DATE: 1-7 TEST TIME: FROM TO
SOLAR ANGLE NOTES* 0 o. ' sa--s - A ar
SIMULATION BACKGND - " 'i/' - Z zo-

INTENSITY

EARTH IR BACKGND
SIM ULATION INTE

tle Ff bt V~.jr + "i4H. Io. Z6 REYROREFLECTOR TEMPERATURES--"

OPTICAL DATA 0 '..ooo RETRO X RETRO Y
STABIL FACE AT AX AT RAD FACE AT AX iT RAD

FIELD ANGLES SEQ. DAS 14 DAS 15 DAS 16 DAS 20 DAS 21 DAS 22
RETRO DATA +15 +30 -15 -30 ISTRT

PHOTO NO. - Z .oa9 Zo 2116 I STOP
LASER

An .. .2STRT
FFDP-ANNULAR j.t ~654  .. .t 2 STOP
RATIO-ANNULAR IZ . . 3STRT

s7 ,o .43.1 .b~I.64 IS3STRTRATIO-FULL FIELD 3 TOP
PHOTO NO. STRT

LASER
4 STOP

FFDP-ANNULAR STOP
RATIO-ANNULAR 5STRT

5STOP
RATIO-FULL FIELD 6 STOT
PHOTO NO. 

6 STOP
6 STOP

LASER 7 STRT
(FFDP - ANNULAR

I - 7 STOPRATIO-ANNULAR
8 STRT

RATIO- FULL FIELD 8 STOP
ATIO= FFDP/LASER OUTPUT FFDI METER READINGS.



LAGEOS

.TEST CONDITIONS 1rospe" THERMAL-OPTICAL TEST
yTEST COstemD DTOon o 9 JuIl 1974ENVIRONMENT PLANNED ACTUAL " " 97

CHAMBER PRESSURE
TESTCHAMBRTICLE TEMP 4 *  .10.2 TEST CONDITIONS AND DATA LOG TEST NO. ZOATEST. ARTICLE TEMP- 

.,J -
COLDWALL TEMP -C (Av) TEST DATE: I" TEST TIME: FROM +-1r=TO .- .
SOLAR ANGLE NOTES_ /___
SIMULATION BACKGND

INTENSITY

EARTH IR BACKGND
SIMULATION INTENSITY

j l - Fo.z VoQV:c l Plg t wei, RETROREFLECTOR TEMPERATURES- "C

OPTICAL DATA •e S.04 .007 RETRO X _ RETRO y
F DOPTICAL DATA STABIL. FACE AT AX AT RAD FACE AT AX AT RAD
FIELD ANGLES SEQ. DAS 14 DAS 15 DAS 16 DAS 20 DAS 21, DAS 22

RETRO DATA 0 +15 +30 -15 -30 STRT
PHOTO NO. ?Iz v2.3 2.1 4'lS+ .. I STOP
LASER .i 7 2 STRT

SFFDP-ANNULAR 165 1531 ., o-5 2 STOP
-. RATIO-ANNULAR ,. , '- , , . 13 STRT

RATIO-FULL FIELD I.t . . 3.STOP -
PHOTO NO. ? ~ ,I u. Q 4 4 STRT
LASER 7 4 STOPL FFDP-ANNULAR ,'1 , 06 5 STAT
RATIO-ANNULAR -... . .. * • 5 STOP
RATIO-FULL FIELD . ' . ._ . .10 . 6STRT

---
qPHOTO NO. ' 2" 3 2 2?6 A 6 ST'OP . "

LASER _.67 . .7 STRT
FFDP - ANNULAR .16 7 STOP
RATIO-ANNULAR .1[. 6 q. . 8 STRT

L RATIO- FULL FIELD .1 1. .So 641 R  .8 STOP
RATIO m FFDP/LASER OUTPUT FFDI METER READINGS



rP2374455

THERMAL-OPTICAL TEST !
TEST CONDITIONS _ _ SystemseDivihdn ont 9 July 1974

ENVIRONMENT PLANNED ACTUAL
CHAMBER PRESSURE _"__'_ /' 10.2. TEST CONDITIONS AND DATA LOG TEST NO. IVTEST ARTICLE TEMP- OC ,. Ab ....
S COLDWALL TEMP- " (pvg) . TEST DATE: /. TEST TIME: FROM. TO
SOLAR ANGLE NOTES_
SIMULATION BACKGND

INTENSITY

EARTH IR BACKGND
SIM ULATION INTENSITY

/,.h F y . a ,, pf, 27 RETROREFLECTOR TEMPERATURES- TICAL A i- .07 RETRO X RETRO Y
OPTICAL DATA STABIL FACE AT AX AT RAD FACE AT AX AT RAD

FIELD ANGLES SEQ. DAS 14 DAS 15 DAS 16 DAS 20 DAS 21 DAS 22RETRO DATA 0 +15 +30 -15 -30 I STRT 2/. z. 2.. 2
I 21.o* 2 A

PHOTO NO. 218 q9 23 231 ZlZ I STOP . " t. 2/. -  4.- 0 -,<
LASER o t 0o. 0, ; *' ' 0* 2 S'TRT
FFDP-ANNULAR 0.10 .o'9 o. 32 .4/93 0;o0r 2 STOP
RATIO-ANNULAR diZ. O.o43 4 6.o36'* o.o"3 0..9 3 STRT
RATIO-FULL FIELD 1.2f" 0.78 0. 1 ol &.39 i  3STOP
PHOTO NO. 233 Z34 23f 13(o 237 4 STRT
LASER 6.8t kW? . 0.? 6 a 4 STOP
FFDP-ANNULAR o0.12 0 .69 4 *A.- A.o 5 STRT
RATIO-ANNULAR .4 A.eg odat bI .Ot 

___5 
STOP

RATIO-FULL FIELD 1.28 1.?7 .047 I 0.ID. 6 STRT.
PHOTO NO. - lt 3i.- 2 z I - - = 

-6 STOP
LASER OI o. s0 7 STRT

/ FFDP - ANNULAR albv .e. o.t, 047 STOP
RATIO- ANNULAR .11 6. 14 0.8eo 4 .0a e.o 4 8 STRT /
RATIO- FULL FIELD #.271 l:1 e.* " 6,;l ._ 8 STOP

RATIO-- m FFDP/LASER OUTPUT FFDI METER READINGS



I10 " . in.mo.
LAGE.O rP2374455
LAGEOS

TEST CONDITIONS THERMAL-OPTICAL TESTTEST CONDITIONS Sytems Dat 9Jukj 1974System Oiibo oI 9 Jul, 1974ENVIRONMENT PLANNED ACTUAL
CHAMBER PRESSURE /./o -  /.#o "'

E 10.2 TEST CONDITIONS AND' DATA LOG TEST NO. ,21TEST ARTICLE TEMP- -C -. t2ole -3'it -
COLDWALL TEMP - OC (vg) -/9s - t TEST DATE: 9-1I4" TEST TIME: FROM -16 TO 0151
SOLAR ANGLE NOTESS -t. b -15-74
SIMULATION

BACKGND

INTENSITY
EARTH IR BACKGND
SIMULATION

INTENSITY

, P ,u' v7. t#€ , 23 RETROREFLECTOR TEMPERATURES-C

OPTICAL DATA 
-i.6G RETRO X RETROySTABIL. FACE & -A- &T--*AD FACE AT AX T RAD

FIELD ANGLES SEQ. DAS14 DAS 15 DAS 16 DAS 2S 2SDA 21 DAS 22RETRO DATA 0 +15 +30 -15 -30 ISTRT -. r .9( ",- -1:3
PHOTO NO. 24 2.-' Z+-i Z- 8 I STOP $" .Y' -J.$ -i.S" #.b .o ... .
LASER At ,A s - . ,j t% 2 STR T', ... o

D FFDP-ANNULAR .00 6t3 Ott. .oo 2 STOP
RATIO-ANNULAR , ,31 -. f0 .069 3 STRT
RATIO-FULL FIELD .'21 , ,3 i .. 3 STOP

PHOTO NO. _Z A5L0 tl. 251 .57. 4 STRT --

LASER ,%~; ". tt .a 4 STOP
/" FFDP-ANNULAR 5..Oq . . .o1f 5 STRT /

RATIO-ANNULAR It. , 1 a .o . . 5 STOP
RATIO-FULL FIELD . . 6STRT

S2~ 6 STOP
PHOTO NO. A V51 6 STOP _.,__

LASER 7STRT

FFDP - ANNULAR _ 7 STOP /
co RATIO-ANNULAR - . _.. J o 8 STRT0 RATIO- FULL FIELD 2,. ,o6%0 , \ .i STOP

RATIO- FFAP/I A sR N(1ITPIIT rnI r- - -



LAGEOS _

THERMAL-OPTICAL TEST Po- of
TEST CONDITIONS Soln Dat 9 Juy 1974

ENVIRONMENT PLANNED ACTUAL
CHAMBER PRESSURE '1 x1 ,' . xo"TSTHAMBER PRESSURE 10.2 TEST CONDITIONS AND DATA LOG TEST NO. |-TEST ARTICLE TEMP-"3 +Ic tz'C 30 o:
COLDWALL TEMP - O (avg) ,* -10c TEST DATE: I'-57-? TEST TIME: FROM00 TO _oaS_
SOLAR ANGLE NOTES_
SIMULATION BACKGND

INTENSITY
EARTH IR BACKGND
SIM ULATION

9" - :P~Fb  JOrEL Ab; ?-b,.* N6. 259 RETROREFLECTOR TEMPERATURES-- C
RETRO X RETRO Y

OPTICAL DATA 2/4 = .0o STABIL FACE f AF-ft* FACE AT AX AT RAD
FIELD ANGLES SEQ. DAS 14 DAS 15 DAS 16 DAS 20 DAS 21 DAS 22 efiw

RETRO DATA 0 +15 +30 -15 -30 I STRT + 85 "LF - -- +- ?i "
PHOTO NO. Z(Go 24/ Ztt Z63 4 I STOP -. 1 -7 -- _j_ A, . - O7
LASER .- . Al .87 l 1 .STRT

D FFDP-ANNULAR ,j1/ .o~t .ozi .0 9 off 2 STOP
RATIO-ANNULAR .691 . 7 .#. 1. .**9 3 STRT
RATIO-FULL FIELD .Z7 7 . f . , - .033 STOP
PHOTO NO. ' 2CL 7. 7 Z I Z 4 STRT
LASER . .81 ,7 . A .A-7 .7 4 STOPFFDP-ANNULAR .057 .o .0of...l, S STRT

RATIO-ANNULAR - .,o .o / .0/f as .oIf 5 STOP
RATIO-FULL FIELD I.ZtP .7L .Of/7 1. .10 6 STRT
PHOTO NO. zip70 Z' 1 273 .173 .'/ -  6 STOP
LASER . .It 7 . 7 STRT
FFDP - ANNULAR .0 . 10 .7 . .01i3 7 STOP /
RATIO-ANNULAR .41, . f Ia.p. .#. 

_.ol 8 STRT
, RATIO-FULL FIELD I.t7 .1 I - oa/ .f . I 8 STOP /,

RATIO-m FFDP/LASER OUTPUT FFDI METER READINGS



LAGEOS

THERMAL-OPTICAL TEST
TEST CONDITIONS _SysDteos~wllvalg o_, 9 Jul 1974

ENVIRONMENT PLANNED ACTUAL
CHAMBER PRESSURE 10.2 TEST CONDITIONS AND DATA LOG TEST NO. 2TEST ARTICLE TEMP- TEST CONDITIONS AND DATA LO TEST NO.
COLDWALL TEMP - C (avg) -' 4 ' .TEST. DATE: T-/-74 TEST TIME: FROM 07oo TO 1436
SOLAR ANGLE NOTES__
SIMULATION BACKGND

INTENSITY
EARTH IR BACKGND
SIM ULATION INTENSITY

fJ4,, ? F*Z Y,/,, rArl f/* , ,o <,, , ~4. 74r RETROREFLECTOR TEMPERATURES-
RETRO X RETRO YOPTICAL DATA s, a STABIL. FACE T-AK bf-RAS FACE AT AX AT RAD

FIELD ANGLES SEQ. DAS 14 DAS 15 DAS 16 DAS 20 DAS 21 DAS 22
RETRO DATA 0 +15 +30 -15 -30 1i STRT -~J -~ - /./

PHOTO NO. 27c 27 97 R. 0 ISTOP -. o /o .w / .f .:/
LASER .27 , '7 .,r7 .0 .97 2 STRT ~ . .
FFDP-ANNULAR ./a .g *D .osr * , 2 STOP
RATIO-ANNULAR ./3 . 77 # ,s .7J .,~ 3 STRT
RATIO-FULL FIELD A3 .g .3 * .f/ .d 3 STOP
PHOTO NO. "tj 2m2 Z 3 4 2___ 4 STRT -

LASER .7 7 -.7 ..7 .97 4 STOP .-FFDP-ANNULAR . . . 5 STRT

RATIO-ANNULAR. . . . . 5 STOP.
RATIO-FULL FIELD /.37 * :. 6 STRT
PHOTO .NO. jrG 27 2'lr "2' g !2 6 STOP
F LASER . 47 *.F .g7 87 . 7 STRT
FFDP - ANNULAR .7 STOP

o RATIO-ANNULAR a . .e/_ _.0so .e 8 STRT -

SRATIO- FULL FIELD /.i'r .9 .a47 , ./2 8 STOP
RATIOwS FFDP/LASER OUTPUT FFDI METER READINGS



LAGEOS -

Ae'ospaae THERMAL-OPTICAL TEST
TEST CONDITIONS Systemsu Diviela om 9 July 1974

ENVIRONMENT PLANNED ACTUAL .Z .- .
CHAMBER PRESSURE . ._ 10.2 TEST CONDITIONS AND DATA LOG TEST NO.~ 3
TEST ARTICLE TEMP- " ,C . 37
COLWALL TEMP-1 (Gvg) TEST DATE:____ TEST TIME: FROM ORZD TO D-

SOLAR ANGLE NOTES,
SIMULATION BACKGND

INTENSITY
EARTH IR BACKGND
SIM ULATION INTENSITY

.,/, 9 "D . /'cA~- P44' L,, ,/ RETROREFLECTOR TEMPERATURES-- C
*,. .a, JeW/ RETRO X RETRO Y

OPTICAL DATA *. doe &AS STABIL. FACE &-*- AF-RA FACE AT AX AT RAD
FIELD ANGLES SEQ. DAS 14 DAS 15 DAS 16 DAS 20 DAS 21 DAS 22

RETRO DATA 0 +15 +30 -15 -30 I STRT 2 3 7. r 3.5 O/ A73 Ds .Z or"..
PHOTO NO. fef R3 af 2 f%- RIO I STOP _

LASER ..97 .19 .t , I r .*77 2STRTP FFDP-ANNULAR ./o .0 *oJ.a o . ,ir 2 STOP
RATIO-ANNULAR ./z * or' f*ss rr .e 3STRT _

RATIO-FULL FIELD /.Z2 .7' .3. tZ * 9 3 STOP
PHOTO NO. Z?, Z -, 34 3 l ;/ 4 STRT
LASER .ir .sr- . 1. .F7 4 STOP

. FFDP-ANNULAR .// 5o 5 STRT
RATIO-ANNULAR ,/3 .o 5 .- 5 'STOP
RATIO-FULL FIELD /.z9 .PIC * I.Is, ./o 6STRT
PHOTO NO. P3' 3 03 ilo 3v lr 6 STOP..

' LASER .99 .it .7 ,7 ry 7 STRT

FFDP - ANNULAR *q ,.vq o o5 * 7 STOP
RATIO-ANNULAR , .o or 1r8 ST-RT
RATIO-FULL FIELD /., "' .o .1tr ./o 8 STO'P

RATIO- FFDP/LASER OUTPUT -FFDI METER READINGS



LAGEOS

THERMAL-OPTICAL TEST
,TEST CONDITIONS yte Division Io 9 July 1974

ENVIRONMENT PLANNED ACTUAL .J' 42
CHAMBER PRESSURE /_ 10.2 TEST CONDITIONS AND DATA LOG TEST NO.R "
TEST ARTICLE TEMP- C
COLDWALL TEMP -- C (v9) TEST DATE_" _ TEST TIME: FROM /bo TO /#5..

SOLAR ANGLE NOTES__
SIMULATION BACKGND

INTENSITY
EARTH IR BACKGND
SIM ULATION INTENSITY

RETROREFLECTOR TEMPERATURES--
RETRO X RETRO Y

OPTICAL DATA _.__, _STABIL. FACE AT AX AT RAD FACE AT AX AT RAD
FIELD ANGLES SEQ. DAS 14 DAS 15 DAS 16 DAS 20 DAS 21 DAS 22

RETRO DATA 0 +15 +30 -15 -30 1 STRT
PHOTO NQ -le" 307 3/0 ,1 / I STOP
LASER .rf .4 ..7,v .r7 .17 2STRT C17 FFDP-ANNULAR ./ .r 0a,,,, .o .035 2 STOP
RATIO-ANNULAR /.f 1 v,2r . 0,r" -OvP 3 STRT
RATIO-FULL FIELD /.2.7 ,ro .or t ,3 STOP
PHOTO NO. 31 , 313 3 / 3I 315 3 4STRT
LASER ,t7 0.87 OS( 0.9 0a7 4 STOP
FFDP-ANNULAR . 507 0 5 STRT
RATIO-ANNULAR 0. OgY ( aOg 0 .O q,10o.0.1 5 STOP
RATIO-FULL FIELD 7 0. . 6 STRT
PHOTO NO. 3/7 3/J 39 !3 6 STOP I ..
LASER # 97 7 STRT
FFDP-ANNULAR .1 24 1 , 7 . pJo t 7-STOP /
RATIO-ANNULAR 0,/at ~07; . b.d92 8 STRT"
RATIO- FULL FIELD I1.3 .10 O.Off 0.8' .0 8 STOP

RATIOm FFDP/LASER OUTPUT FFDI METER READINGS
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- Eater appropriate data system termination symbol
for each test parameter to be monitored.
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t nter appropriate data system termination symbol
for each test parameter to be monitored.
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Time
ate 0-24ar 20 2/ L

r .. ,7 1- ,Z -2. -.7 .

_ 57 77 7/1 '7

6Y 7* 1-77 Ga 70 31
,z. , -I .? -. *o -.t, -tel. .. -

./-f -T - -i -/2 -/.7 -_ .

-- ) 97 97 7 97
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17 Z-0

-1 / 70 71 It &o 73
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* Enter appropriate data system termination symbol
for each test parameter to be monitored.



gb.- -o- ID. .N" .
Enoe PAsG~t l or- PAcE

T PA3AM3 DATA MlUOID

Ae0 0 0 0 -24ar0 0/ 17 19 0 1 t 0 *

-- %13 M -2 1 L, 1I •o ?.1 a • ,42 . . 2 by it .e . 2 l 94 .i v ? a.•q

(, 85 7 (.5 L7 ( LT 9 , ' 6' as G 7 v,4 .5 65 e 15 6
2 . 7. 2.- 2' , 2.77 2.71 2.75 7 1,79 2.,71 .1 ?--7t 1 ?-78 2 .7 .' ? 7?.

, ;r, 7-', , 9 , '. ' 7., 0o 1 7 70 ',o v 70

for* cb test paramter to .monitored.

- ...... .m...7 7 . l . 7.. .1 m



oc.Syi ,N&g. M -gUM

C r -PASA - .-- , -r PA

TE: T SPAAITrU MTA RWCORD

ato o-24Hrq '~ / IU 19 20 2/ ZZ 3 1 2

-------------------------- -------- ----------- -------- ------------- --------- ------------ ---------------------------------
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_._ -f__-_otl- r -{.t - 94 .o/, -sr 7 - .tz -.. /

-2.2 0 - 4(. -S.7 -.t 9 4 -,.4,4+. 120 4.3s -s ,-9.o- .g
22:30 -- ,4 -43.0 -34S -31.o -4 3 . 2.21 -5. -vz.5 -34.0 -3 .o

23060 -10o -i..45,.q -. o ,.00 -4 16 4.4% t.o34 -5. 2 - .0 o -4.0
-Si -430 -46.0o -3.o -3.o -4,.5 2.19I o.6 4  -33.0-.o 3 .o -3s.

',/4 o00-"S -. - 61324. -(. 0O -4,o -e..ol -7.10 +4 1 4-,S -S3 12 - .I-o -(.o
- - .-o 6 - . 11 .12 . -. 1

oo 3 -to . -q - ' 52 - 31.0-3. -51-.- 3 .T I. -34.o0 -31. ' .3,.o
-7-37 -LIT -I,.%-& ,.o -. o2 -7. Z1 + 4.o44 -5.95 .14 -,oloo - .

- ___ o - a.L 0 f3 S. 3 -3q.5

-7- - t - , .. -1

0237 -. 1.0 -47.2 -52o -37 -. 1 -A. . .53 tS , -3. SU
S000 --.-- -~~ -. z -.-- 1.zl +.31 .044 --. .-- o--,10. -il. . , -'5'7 1 - .1 3.5 .,., -31 -3 .Lr-I ,

o ter appropriate data system termination symb6l
for each test parameter to be monitored.
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aZ -/A. z.r [7f -Z., -.. 7 * ?. Z .90 2.Y -.z.t - z.13 -z./ -z.rY -. 74 -/7 s, ,9
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WORK CONTINUE SA = SUBASSEMBLY TEST LAB VL VIBRATION LAB
WR EQUEST CT TEST ET - EXPERIMENT TEST LAB CL = CALIBRATION LAB

REQUES ST = SYSTEM TEST LAB EM - EMI/SCREEN ROOM

CHANGE OTHER TL = TRANSMITTER LAB CC- CLIMATIC CHAMBER
C0 REQUEST OT EXPLAIN PL =P.S.E. LAB HB- HIGH BAY AREA

DIRECTIVE OP- OUTOF PLANT
TEST

TDR DISCREPANCY (ENTER IN BLOCK 69)
REPORT

6. o S-112
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QUA LIT Y ASSURANCE DEPARTMENT
TEST DISCREPANCY REPORT

CONTINUATION SHEET TDR NO.A,..Page of.

Test Procedure No. Date

Trouble Shooting Procedure:

.310 7 -

7-,. f01 1a-,v pe*0Ae d.A*tw9o f A00
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QUALITY ASSURANCE DEPT.
TEST DISCREPANCY REPORT

Pag L 1

TEST PROCEDURE NO. REV. 1PART NAME SERIAL NO. MO. DAY YR.

821Sj7j4fvd Isl 1 21 # I ii
NAME OF TEST 51PROGRAM NO. 6 LOC. PARA NO. PART NO. REV

DESCRIPTION OF N MALY

,7j~Jd/ yri sagd i*,N MM*A'/ A.

OR

SUMMARY OF TROUBLESH OTING/ROLUTION

CONTRACT-CAUSE OF AOMAL: SSIFICATION OF DEFECT

OPERATOR PURCHASED FUNCTIONAL TEST EQUIP. CROA CRITICAL

2 BXA FACILITY TEST FIXTURING DESIGN ST M' MAJOR
DEFECT 6 ERROR 

M A

TEST 7 FACILITY OPERATION
SET-UP PROCEDURE ERROR MI MINOR

TEST HARDWARE DISCREPANCY PA PAPEWOK

PROCEDURE (CONVERTED TO DR)

GICODEI 0 OTHER (EXPLAIN) CslOD

(ENTER ONE OF THE ABOVE) 7
RWK OR

R DISCREPANCY R RPAIR LOCATION CODES (ENTER IN BLOCK 63 ABOVE)
REPORT EQUIP. CT

'
= COMPONENT TEST LAB TV - THERMAL-VACUUM LAB

WORK CT CONTINUE SA:= SUBASSEMBLY TEST LAB VL - VIBRATION LAB
WR EQUEST CT ET - EXPERIMENT TEST LAB CL -CALIBRATION LAB

ST = SYSTEM TEST LAB EM = EMI/SCREEN ROOM

CHANGE OTHER TL= TRANSMITTER LAB CC = CLIMATIC CHAMBER

I RD REQUEST OT EXPLAIN PL = P.S.E. LAB H - HIGH BAY AREA
DIRECTIVE OP OUT OF PLANT
TEST

TOR DISCREPANCY (ENTER IN BLOCK 69)
REPORT

6 CODE J S-114

TEST ON BXA QA REPRESEN ATIVE GOV'T SOURCE RESENTATIVE

;!W e
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12. O0 TEST SIGN-OFF SHEET

Environmental y Test T-V Engineer

onmental/Quality Test Conductor

LAGEOS Thermal Engineer

EOS Pro amn Manager
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LAGEOS
Thermal-Optical Test _

Addendum I M of

stes Divion D 9 July 1974

1. 0 This addendum specifies the LAGEOS Test Article and Fixture
assembly operations. Hardware items included are: Test
Article Panel, PN 2374464; Thermocouple Fixture, PN 2374466;
Fixture Thermal Assembly, PN 2374460-23; LAGEOS Retro-
reflectors (6); and ALSEP Retroreflectors (2).

2.0 ASSEMBLY OPERATIONS

2.1 Clean the Test Article.Panel, Thermocouple lixture, and the
Fixture Thermal Assembly per Dwg. 2374465. &

2.2 Attach the Thermocouple Fixture to the Fixture Thermal Ass'y.
using the machine screws provided. Thermal grease is to be f.
applied on the interface surfaces.

2. 3 Attach thermocouples, 12 and 13, to the Thermocouple Fixture.
See Figure 6. Dress leads thru the access holes.

2.4 Attach thermocouples, 10, and 11, to the Test Article Panel.
See Figure 6. Dress leads across the block between the
rows of retro cavities.

2.5 Bond thermocouples, 15 thru 19 and 21 thru 25, onto the ,
ALSEP retros and mounting rings. See Figure 6. _ _-

2.6 Install the ALSEP retros in the Thermocouple Fixture per
. / Dwg. 2374466-X. Dress leads thru the aa~tty access holes.

See Figure 6. '

2.7 Bond thermocouples, 14 and 20, to the front face center of the
ALSEP Retros. See Figure 6. Dress leads across block to
nearest edge. A-

2.7.1 When adhesive of 2. 7 is dry, apply a small dot of adhesive
on top of the thermocouple and emplace a 1/8 inch diameter
spot of aluminized mylar with the i S side up.

2. 8 Cut an aluminized mylar insulation blanket and fit to the assembly.
The blanket is to fold into the Fixture Thermal Assembly
approximately one inch on all four sides. -

IxA -774 S - 116



LAGEOS TP2374551
Thermal-Optical Test

A 2
Addendum I p of Z

SyMtems Division Dm 9 July 1974

2.9 Install the Test Article Panel into the Fixture Thermal Assembly
after applying thermal grease to the interface surfaces. Secure
with the 1/4 - 20 machine screws provided.,

Use CAUTION to avoid tearing the insulation blanket.

2. 10 Install the six LAGEOS retros in the Test Article Panel for the
Test No. 1 configuration. See Figures 8 and 9.

2.11 Fit the insulation blanket loosely around the entire assembly. ' r/P/

3. 0 On completion of assembly operations, place the assembly
in a plastic bag for temporary storage protection.

S-117
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APPENDIX T

LAGEOS RETROREFLECTOR ACCEPTANCE DATA

CERTIFICATES OF COMPLIANCE

ZYGO CORPORATION

Dated August 1, 1974

NOTE: Photograph Scale Factor:
1. 00 MM in appendix photo = 1. 04 MM in
original photo.
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ZYGO
CERTIFICATE OF COMPLIANCE

Item: Cube Corner; LAGEOS - Phase B

Item I. D. No.:

Contract No.: T-2954

Applicable Documents:

1) Drawing No.: 9118-1001 Rev. B (Zygo)
2) Specification: LAG-1 (Bendix)

Specifications:

1) Material

(T-19 Suprasil 1 Special)

2) Figure Tolerance
R1, R2, R3 ( 4/ 10 )
R4 (X/8)

3) Far Field Diffraction Patterh
(See attached photo)

4) Wavefront Flatness of Each Sector
(See attached Interferogram)

5) Protective Bevels

6) Physical Dimensions

7) Workmanship

This is to certify that the cube corner, I. D. No. is in conformance with
all the specifications and drawings of ghe Bendix purchase order T-2954.

C. A. Zanoni

ZYGO CORPORATION
.-aurel Brook Road

Dater August 1, 1974 Middlefield, Connecticut 06455

T-2



ZY0O

ZYGO CORPORATION ZYGO CORPORATION

T-G Interferogram Far Field Diffraction Pattern

Item No.: / Item No. # /
Contract No.: T-2954 Contract No.: T-2954

Cube Corner: LAGEOS Cube Corner: LAGEOS

Phase B Phase B

Date: August 1, 1974 Date: August 1, 1974

(Rl, RZ + R3) Chemically Silvered Scale: i. 47 are sec/mrnm
Uncoated Surfaces

T-3



ZYGO
DATA SHEET

Item: Cube Corner; LAGEOS - Phase B

Item I. D. No.:

Contract No.: T-2954

Applicable Documents:

1) Drawing No.: 9118-1001 Rev. B (Zygo)
2) Specification: LAG-1 (Bendix)

Data:

1) Wavefront Deviation of each Sector
(Sector 1 is at one o'clock. Count CW)

X = 6 32. 8nm Sector 1
Sector 2 /
Sector 3 / X
Sector 4 0, / 12
Sector 5 x, /O ,
Sector 6 /

2) Dihedral' Angles
RI-R2 .O0 arc sec
R2-R3 0,~- arc sec
R1-R3 / 2 arc sec

3) Diameter of Annulus Centroif 22 0 arc sec

-. A. Zano

ZYGO CORPORATION
Laurel Brook Road
'iddlefield, Connecticut 06455

Date: August 1, 1974
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ZYGO
CERTIFICATE OF COMPLIANCE

Item: Cube Corner; LAGEOS - Phase B

Item L D. No.:

Contract No.: T-2954

Applicable Documents:.

1) Drawing No.: 9118-1001 Rev. B (Zygo)
2) Specification: LAG-1 (Bendix)

Specifications:

1) Material
(T-19 Suprasil 1 Special)

2) Figure Tolerance
Ri, R2, R3 ( / 1 0 )
R4 (/ 8)

3) Far Field Diffraction Patterl
(See attached photo)

4) Wavefront Flatness of Each Sector
(See attached Interferogram)

5) Protective Bevels

6) Physical Dimensions

7) Workmanship

This is to certify that the cube corner, I. D. No. . is in conformance with
all the specifications and drawings of ghe Bendix purchase order T-2954.

.A. anon

ZYGO CORPORATION
Laurel Brook Road
Middlefield, Connecticut 06455Date: August 1, 1974
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ZYGO CORPORATION ZYGO CORPORATION
T-G Interferogram Far Field Diffraction Pattern
Item No.: Item No. ;17
Contract No.: T-2954 Contract No.: T-2954
Cube Corner: LAGEOS Cube Corner: LAGEOS

Phase B Phase B
Date: August 1, 1974 Date: August 1, 1974
(R1I, R2 + R3) Chemically Silvered Scale: 1. 47 arc sec/rrmm

Uncoated Surfaces
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DATA SHEET

Item: Cube Corner; LAGEOS - Phase B

Item I. D. No. :

Contract No.: T-2954

Applicable Documents:

1) Drawing No.: 9118-1001 Rev. B (Zygo)
2) Specification: LAG-1 (Bendix)

Data:

1) Wavefront Deviation of each Sector
(Sector 1 is at one o'clock. Count CW)

= 6 32. 8nm Sector 1 0, 20
Sector 2 f
Sector 3 ., / x
Sector 4 0, 2
Sector 5 /
Sector 6 . (

2) Dihedral' Angles

RI-R2 _ 0S arc sec
R2-R3 J, r arc sec
R1-R3 /, 3 arc sec

3) Diameter of Annulus Centroid arc sec

C.A. Zanoni

ZYGO CORPORATION
Laurel Brook Road
Middlefield, Connecticut 06455Date: August 1, 1974
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Z'YGO
CERTIFICATE OF COMPLIANCE

Item: Cube Corner; LAGEOS - Phase B

Item I. D. No. :

Contract No.: T-2954

Applicable Documents:

1) Drawing No.: 9118-1001 Rev. B (Zygo)
2) Specification: LAG-1 (Bendix)

Specifications:

1) Material
(T-19 Suprasil 1 Special)

Z) Figure Tolerance
R1, RZ, R3 ( / 1 0 )
R4 ( X/8)

3) Far Field Diffraction Pattern O K
(See attached photo)

4) Wavefront Flatness of Each Sector
(See attached Interferogram) /_

5) Protective Bevels

6) Physical Dimensions

7) Workmanship

This is to certify that the cube corner, I. D. No. is in conformance with
all the specifications and drawings of ghe Bendix purchase order T-2954.

C.A. Zan-o

ZYGO CORPORATION
Laurel Brook Road
Middlefield, Connecticut 06455

Date: August 1, 1974

T-8



ZYGO

IZYGO CORPORATION ZYGO CORPORATION

T-G Interferogram Far Field Diffraction Pattern

Item No.: Item No. 0-
Contract No.: T-2954 Contract No.: T-2954

Cube Corner: LAGEOS Cube Corner: LAGEOS

Phase B Phase B

Date: August 1, 1974 Date: August 1, 1974

(Ri, RZ + R3) Chemically Silvered Scale: 1. 47 arc sec/mm
Uncoated Surfaces
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ZYGO
DATA SHEET

Item: Cube Corner; LAGEOS - Phase B

Item L D. No.: 3

Contract No.: T-2954

Applicable Documents:

1) Drawing No.: 9118-1001 Rev. B (Zygo)
2) Specification: LAG-1 (Bendix)

Data:

1) Wavefront Deviation of each Sector
(Sector 1 is at one o'clock. Count CW)

A = 6 32. 8nm Sector 1 ./ X
Sector 2 -
Sector 3 /6
Sector 4 _. / A
Sector 5 , /6
Sector 6 ,/ A

2) DihedraVl Angles

RI-R2 _/ I arc sec
R2-R3 ./___ arc sec
R1-R3 /, arc sec

3) Diameter of Annulus Centroid arc sec

C. A. Zano

ZYGO CORPORATION
Laurel Brook Road
Middlefield, Connecticut 06455

Date: August 1, .1974
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CERTIFICATE OF COMPLIANCE

Item: Cube Corner; LAGEOS - Phase B

Item L D. No.:

Contract No.: T-2954

Applicable Documents:

1) Drawing No.: 9118-1001 Rev. B (Zygo)
2) Specification: LAG-1 (Bendix)

Specifications:

1) Material
(T-19 Suprasil 1 Special)

2) Figure Tolerance
R1, R2, R3 ( A/ 1 0 )
R4 ( / 8)

3) Far Field Diffraction Pattern
(See attached photo)

4) Wavefront Flatness of Each Sector
(See attached Interferogram)

5) Protective Bevels

6) Physical Dimensions

7) Workmanship

This is to certify that the cube corner, I. D. No. is in conformance with
all the specifications and drawings of ghe Bendix purchase order T-2954.

C. A. Zan ni

ZYGO CORPORATION
Laurel Brook Road
Middlefield, Connecticut 06455

Date: August 1, 1974
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I ZYGO CORPORATION ZYGO CORPORATION

T-G Interferogram Far Field Diffraqtion Pattern

Item No.: + Item No.

Contract No.: T-2954 Contract No.: T-2954

Cube Corner: LAGEOS Cube Corner: LAGEOS

Phase B Phase B

Date: August 1, 1974 Date: August 1, 1974

(RI, RZ + R3) Chemically Silvered Scale: 1.47 arc sec/mm
Uncoated Surfaces
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ZYGO
DATA SHEET

Item: Cube Corner; LAGEOS - Phase B

Item I. D. No.:

Contract No.: T-2954

Applicable Documents:

1) Drawing No.: 9118-1001 Rev. B (Zygo)
2) Specification: LAG-1 (Bendix)

Data:

1) Wavefront Deviation of each Sector
(Sector 1 is at one o'clock. Count CW)

= 632. 8nm Sector 1,
Sector 2 C,. /o
Sector 3, X 4L
Sector 4 ( /_ A
Sector-5 , _ A
Sector 6 , 7g A

2) DihedralAngles

RI-R2 .2.&7 arc sec
R2-R3 / 0 arc sec
R1-R3 /, -_ arc sec

3) Diameter of Annulus Centroid -s b arc sec

C. A. Zanoni

ZYGO CORPORATION
Laurel Brook Road
Middlefield, Connecticut 06455

Date: August 1, 1974
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ZYGO
CERTIFICATE OF COMPLIANCE

Item: Cube Corner; LAGEOS - Phase B

Item I. D. No. :

Contract No.: T-2954

Applicable Documents:

1) Drawing No. r 9118-1001 Rev. B (Zygo)
2) Specification: LAG-1 (Bendix)

Specifications:

1) Material
(T-19 Suprasil 1 Special)

2) Figure Tolerance
R1, RZ, R3 ( 4/ 1 0 ) _ _

R4 ( X/8)
3) Far Field Diffraction Pattert _

(See attached photo)

4) Wavefront Flatness of Each Sector
(See attached Interferogram)

5) Protective Bevels

6) Physical Dimensions om

7) Workmanship

This is to certify that the cube corner, I. D. No. is in conformance with
all the specifications and drawings of ghe Bendix purchase order T-2954.

C.A. Zan ,

ZYGO CORPORATION
Laurel Brook Road
Middlefield, Connecticut 06455

Date: August 1, 1974

T- 14 .



ZYGO CORPORATION ZYGO CORPORATION

T-G Interferogram Far Field Diffracion Pattern

Item No.: Item No. 29

Contract No.: T-2954 Contract No.: T-2954

Cube Corner: LAGEOS Cube Corner: LAGEOS
Phase B Phase B

Date: August 1, 1974 Date: August 1, 1974

(R1, RZ + R3) Chemically Silvered Scale: 1.47 are sec/mm
Uncoated Surfaces
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ZYGO

DATA SHEET

Item: Cube Corner; LAGEOS - Phase B

Item L D. No. :

Contract No.: T-2954

Applicable Documents:

1) Drawing No.: 9118-1001 Rev. B (Zygo)
2) Specification: LAG-1 (Bendix)

Data:

1) Wavefront Deviation of each Sector
(Sector 1 is at one o'clock. Count CW)

) = 632. 8nm Sector 1 _6, / x
Sector 2 07, x -
Sector 3 0. /6
Sector 4 1_/6
Sector 5 '
Sector 6 _, / _ _

2) Dihedral"Angles
RI-R2 2,0 arc sec
R2 - R3 , O arc sec
RI-R3 , 01O arc sec

3) Diameter of Annulus Centroid Z arc sec

ZYGO COR ORATION
Laurel Brook Road
Middlefield, Connecticut 06455

Date: August 1, 1974
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ZYGO
CERTIFICATE OF COMPLIANCE

Item: Cube Corner; LAGEOS - Phase B

Item I. D. No.:

Contract No.: T-2954

Applicable Documents:

1) Drawing No.: 9118-1001 Rev. B (Zygo)
2) Specification: LAG-1 (Bendix)

Specifications:

1) M'aterial / /
(T-19 Suprasil 1 Special)

2) Figure Tolerance
R1, RZ, R3 ( A/ 1 0 )
R4 ( X/8)

3) Far Field Diffraction Pattera
(See attached photo)

4) Wavefront Flatness of Each Sector
(See attached Interferogram)

5) Protective Bevels -

6) Physical Dimensions

7) Workmanship

This is to certify that the cube corner, I. D. No. is in conformance withall the specifications and drawings of ghe Bendix purchase order T-2954.

C.A. Zano

ZYGO CORPORATION
Laurel Brook Road
Middlefield, Connecticut 06455Date: August 1, 1974
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I zYGO

d ZYGO CORPORATION ZYGO CORPORATION

T-G Interferogram Far Field Diffraction Pattern

Item No.: # Item No. ,

Contract No.: T-2954 Contract No.: T-2954

Cube Corner: LAGEOS Cube Corner: LAGEOS

Phase B Phase B

*A Date: August 1, 1974 Date: August 1, 1974

(Rl, RZ + R3) Chemically Silvered Scale: 1.47 are sec/mm
Uncoated Surfaces

T-18



ZYGO
DATA SHEET

Item: Cube Corner; LAGEOS - Phase B

Item L D. No. :

Contract No.: T-2954

Applicable Documents:

1) Drawing No.: 9118-1001 Rev. B (Zygo)
2) Specification: LAG-1 (Bendix)

Data:

1) Wavefront Deviation of each Sector
(Sector 1 is at one o'clock. Count CW)

) = 632. 8nm Sector 1 0,1/ x
Sector 2 , .
Sector 3 . ,0 /0
Sector 4 0,/ A
Sector 5 0, /4
Sector 6 L

2) Dihedral'Angles

RI-R2 , 30 arc sec
R2-R3 /, o arc sec
R1-R3 arc sec

3) Diameter of Annulus Centroid / .. arc sec

C.A. Zan i

ZYGO CORPORATION
Laurel Brook Road
Middlefield, Connecticut 06455Date: August 1, 1974

T-19



APPENDIX U

LAGEOS, Thermal/Optical Test Data -

Far-Field Diffraction Pattern Photographs

NOTE: a) This data is identified by Test Number and
Photograph Number; test conditions for
each photograph are identified in Appendix R.

b) The FFDI scale factor is 1.47 arc sec/mm.
The centimeter scale provided on each page
must be used for any length measurement.

U-I



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

m,. lit im l l ijltlillijlujlHI)
1 2 3

Test No. / Test No. / Test No. /

Retro: CA . Retro: _ Retro: A

Photo No. / Photo No. 2 Photo No. 3

Exposure Time: '/Zfo sete Exposure Time: / z s ec Exposure Time: S/7a 7S
N



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

Test No. I Test No. / Test No.

Retro: A Retro: A Retro: A

Photo No. 4 Photo No. S" Photo No. _

Exposure Time: / 5c Exposure Time: /,gZ ~ C Exposure Time: '/z" s.r



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

.,,. II lllt llliilily ll I l

Test No. / Test No. / Test No.

Retro: B Retro: 8 Retro: C

Photo No. 7 Photo No. 8 Photo No. 9

Exposure Time: 1/1z , Exposure Time: '/30 sic Exposure Time: /zs sec



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

, jill i 2 l l3il l ll1

Test No. 2 Test No. 2 Test No. Z

Retro: A Retro: , Retro: _

Photo No. /0 Photo No. // Photo No. _Z

c Exposure Time: J/6 2 f Exposure Time: ///zr Sec Exposure Time: '/B sr



LAGEOS THERMAL/OPTICAL. TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

am il l iili , illii li li li ll|
1 2 3

Test No. Z Test No. Z Test No. Z

Retro: A Retro: A Retro: 8

Photo No. /3 Photo No. /4- Photo No. I"

Exposure Time: /6/o ec Exposure Time: //t sze Exposure Time: /'/4! s

C'



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN
PHOTOGRAPHIC OUTPUT - FFDI

cm[lll l lg lli i i lll ij

Test No. 2 Test No. 2 Test No.

Retro: E Retro: 8 Retro: B

Photo No. _ __ Photo No. 17 Photo No. _

Exposure Time: J/~ SEcc Exposure Time: 1/4 Ske Exposure Time: /&o S

-'



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

(m IIIliI llitili lilli ill ill

Test No. 2_ Test No. 2 Test No. 2

Retro: 6 Retro: C Retro: C

Photo No. '9 Photo No. ZO Photo No. Z1

Q Exposure Time: '/4 sac Exposure Time: /zias se Exposure Time: '/o s c

o3



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

.em ll .l plililill.l it il,.
1 2 3

Test No. 2 Test No. 2- Test No. Z
Retro: C Retro: C Retro: C
Photo No. 22 Photo No. 2 Photo No. 24.
Exposure Time: 1/4- SEC Exposure Time: '/c o 3sE Exposure Time: /8 s59c



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

1 2 3

Test No. Test No. /6 Test No.

t oRetro: C__, Retro: _

to2 Photo No. 2 Photo No. 27

STime: Exposure Time: '/oc 5 E xposure Time: )C ,r

Qi:: :::::: :: :::



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

,mlilll jl"ll llliglli IIpilml1 2 3

Test No. _ 6 Test No. / Test No. /4

Retro: C,4A/4. Retro: . Retro: 4

Photo No. 28 Photo No. 21 Photo No. 30

c Exposure Time: I/yoo s Exposure Time: '/zle Ste Exposure Time: 1/2?s s6tc
I-



LAGEOS THERMAL/OPTICAL TESTS

FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

Test No. / Test No. /4 Test No. /A

Retro: A Retro: A Retro: A
Photo No. 3/ Photo No. 3Z Photo No. 33

su Time:Exposure Time: //,'/So - Exposure Time: Exposure Time

N



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

a ll il"l I l ijllyillijlligliit
2 3

Test No. /6 Test No. / Test No. /4

Retro: _ Retro: _ Retro: C

Photo No. 34-- Photo No. 3 Photo No. 3

Exposure Time: '/z.2 se Exposure Time: '/IZr se c Exposure Time: V/z'a 6 r;



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

1 2 3

Test No. e7 Test No. /7 Test No. /7

Retro: 4 Retro: A4 Retro: A

Photo No. 37 Photo No. 38 Photo No. _t

Exposure Time: '/, Exposure Time: '/2zo 5ac Exposure Time: '/8 src



LAGEOS THERMAL/OPTICAL TESTS

FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUIT - FFDI)I

,m u ll illpll)ll pll plmf11 1111 )
1 2 3

Test No. /7 Test No. /7 Test No. /7

Retro: A Retro: A Retro: 8

Photo No. 4. Photo No. 4/ Photo No. 94

Exposure Time: t/ Exposure Time: '/1o C Exposure Time: '/z ro stC
Em



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI
m llll l Hll IlI ii i II ll111

1 2 3

Test No._ 17 Test No. /7 Test No. 17

Retro: 8 Retro: 8 Retro: 8

Photo No. 43 Photo No. 44 Photo No. _ _ _ _

Exposure Time: '/zs sc- Exposure Time: I/i sce Exposure Time: '/zr



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

1 2 3

Test No. 17 Test No. /7 Test No. /7

Retro: 8 Retro: C Retro: C

C Photo No. _ _ _ Photo No. 47 Photo No. 49

Exposure Time: '/ CS C Exposure Time: '/za 5.e% Exposure Time: '/zs Sf<c



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

,..l lunll ln1g1u1nml "l",,In1 2 3

Test No. 17 Test No. /7 Test No. /7

Retro: C Retro: C Retro: C
Photo No. 49 Photo No. _ 5_ _ Photo No. 5_

Exposure Time: '/To Sf Exposure Time: //z 'o 5 Exposure Time: 1/o 5Ec
{o



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

, l ll l" 11 1l111111 ll i l l[
1 2 3

Test No., 7 Test No. 7 Test No. 7
Retro: 4 Retro: A Retro: q
Photo No. _ Z Photo No. r3 Photo No. _4-

Exposure Time: i/Zra 5c. Exposure Time: '/ Exposure Time: '/g sEC

NO



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

..m H II l IIlj lqlj I jl li jHil
1 2 3

Test No. 7 Test No. 7 Test No. 7

Retro: A Retro: 'A Retro: B

Photo No. 5"" Photo No. 54 Photo No. 57
Exposure Time: V/zSo fe- Exposure Time: //,o ste Exposure Time: //z ro sE

0



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

, . IIIIlIIIIi ll llqi,. li t ll1 2 3

Test No. 7 Test No. 7 Test No.

Retro: 8 Retro: 8 Retro: 8

Photo No. 59 Photo No. _9 Photo No. _o

N Exposure Time: '/zrs sc Exposure Time: '/ r SEC Exposure Time: J/zos, <



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

, llIIII, litjllilll~lllljifty
1 2 3

Test No. 7 Test No. 7 Test No. 7
Retro: ( Retro: C Retro: C
Photo No. (0/ Photo No. 6Z Photo No. &
Exposure Time: '1/3 $, Exposure Time: '/2rO sE6 Exposure Time: '/a S r



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

em lligll"" III1illimlliilp1111[
1 2 3

Test No. 7 Test No. 7 Test No. 7

Retro: C Retro: C Retro: C

Photo No. 64- Photo No. 6s" Photo No. 64

S Exposure Time: 1/30 f c Exposure Time: //50 set Exposure Time: // s

N



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

cm. Ili jl, ljin tlilijll ilj I 1111
1 2 3

Test No., 9 Test No. Q Test No.

Retro: CA/e Retro: _ Retro: A

Photo No. 67 Photo No. (8 Photo No. __

Exposure Time: //zSo Sre Exposure Time: I/zso 36 Exposure Time: '/~s



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

,am Ill llI I j'lr1i '"II1111)ll
1 2 3

Test No., 9 Test No. 9 Test No. 9
Retro: A Retro: A Retro: 4

Photo No. 70 Photo No. 7/ Photo No. 7-

Exposure Time: /8 Sc Exposure Time: '/za se" Exposure Time: '/4,



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

cm lliji"" llllljlllitllil Il
1 2 3

Test No. 9 Test No. 9 Test No.

Retro: Retro: . Retro: C

Photo No. 73 Photo No. 74- Photo No. 7"

Exposure Time: //25 .s"' Exposure Time: ///s-~ S Exposure Time: //:r

a,



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

1 2 3

Test No. 8 Test No. 8 Test No. 3
Retro: C Retro: 4 Retro: A
Photo No. 76 Photo No. 77 Photo No. 78

Exposure Time: '/4-6 sl Exposure Time: /zdo Exposure Time: '/ ,5
(N



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

1 2 3

Test No.. 9 Test No. _ Test No. 9

Retro: A Retro: A Retro: ,

Photo No. 79 Photo No. _8 Photo No. __

Exposure Time: '/9 ,'r Exposure Time: / a ZXe Exposure Time: //t o



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

,mlll jlll lll IlI jilllllll ll l
1 2 3

Test No. _ Test No. 8 Test No.

Retro: 8 Retro: 8 Retro: A

Photo No. C9z Photo No. e 3 Photo No. 94

Exposure Time: '/A Exposure Time: '/Zr sEe Exposure Time: '/z

N



LAGEOS THERMAL/OPTICAL TESTS

FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

Test No._ 4- Test No. 4 Test No. 4

Retro: A Retro: A Retro: A
Photo No. 8" Photo No. _ G Photo No. 7

Exposure Time: '/8 s Exposure Time: Exposure Time:



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

,m 1111 II "ljili lI il ij li l 1ill i I
1 2 3

Test No. 4 Test No. 4 Test No. 4
Retro: A4 Retro: 8 Retro: 8
Photo No. __8 Photo No. _ 9_ I Photo No. _?o_

Exposure Time: '//1o sr Exposure Time: //sare t, Exposure Time: //zs"



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

,, lilli li jlm iji l lIIpllm
1 2 3

Test No. Test No. 4 Test No.

Retro: C Retro: C4J. 18. Retro: CA /___.

Photo No. 91 Photo No. 92 Photo No. 93

Exposure Time: /zo 5 Exposure Time: //S"o SIc Exposure Time: //"0o

N



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

Test No._ Test No. 6 Test No.
Retro: A Retro: A Retro: _

Photo No. 94 Photo No. _ Photo No. __

Exposure Time: /2' 5 0 Exposure Time: 2z se Exposure Time: '/



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

,m II llllll l lllll IIIIi ill Ij
1 2 3

Test No. _ Test No. _ Test No.

Retro: A Retro: A Retro: _

Photo No. 97 Photo No. 98 Photo No. __7

Exposure Time: '/2o s Exposure Time: ' 4. C f Exposure Time:
C;



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

cm llitll IIIIll illll llijilly
1 2 3

Test No. 6 Test No. ( Test No. _

Retro: 8 Retro: C Retro: _ C_ _ __-

Photo No. /0o Photo No. /o/ Photo No. /rZ

Exposure Time: 'iz s Exposure Time: _'iru - Exposure Time: /Fs



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

,,. l lijl lll 1 lm i 11111t I I
1 2 3

Test No. 3 Test No. 3 Test No. 3

Retro: A Retro: 4 Retro: A

Photo No. /03 Photo No. _ _4,- Photo No. /01-

Exposure Time: /o 5ec Exposure Time: '/son se Exposure Time: /s e
o-'



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

,m IIII III ll il mii lllllji llj
1 2 3

Test No. 3 Test No. 3 Test No. 3

Retro: A Retro: A Retro: _

Photo No. /0 _ Photo No. /07 Photo No. /,08

Exposure Time: '/Zs4 srC Exposure Time: '/o s5c Exposure Time: I/2- t



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

cm ll illijli jl11 li ,,III IIIjIIII
1 2 3

Test No. 3 Test No. 3 Test No. 3

Retro: 8 Retro: 1 Retro: __

Photo No. /o7 Photo No. /O Photo No. _ _I

Exposure Time: '/2Zr ec Exposure Time: I/ti 55 Exposure Time: '/ro



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

cm III IIII lljil li , p111 ill
1 2 3

Test No. 3 Test No. 3 Test No.

Retro: 8 Retro: C Retro: C

Photo No. 12Z Photo No. / Photo No. _ _ _

Exposure Time: I/ 3o Sf' Exposure Time: '/zr -S Exposure Time: V

,.0



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

em Illil ll II"Ill Ipill|l l11l|1U 1l
1 2 3

Test No. 3 Test No. 3 Test No. 3

Retro: C Retro: C Retro: _

Photo No. // _ Photo No. //_, Photo No. /17

Exposure Time: /3o e Exposure Time: i/y sca Exposure Time: c



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

n,, .1 l iil 111 1 l il l lji
1 2 3

Test No. _ 8 Test No. _ _ Test No. _

Retro: CArL le. Retro: A Retro: A

Photo No. t ls Photo No. C Photo No. i

Exposure Time: [o/ s 6 C Exposure Time: 1/as Sec Exposure Time: S4



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

+,,,lill l it tillnll i Ilnlqmi ll 
1 2 3

Test No.: /8 Test No. /8 Test No. /8
Retro: .4 Retro: 4 Retro: _

Photo No. 2Z/ Photo No. /Z Photo No. /23

Exposure Time: '/ J'Fc Exposure Time: '/zY sY Exposure Time: /cPo



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

e.ml Il ""II jl lililil l llijIH lli
1 2 3

Test No. iS Test No. /8 Test No. /8
Retro: 8 Retro: B Retro: 8
Photo No. 124 Photo No. /25' Photo No. /Z
Exposure Time: //z s s 5C Exposure Time: '/z s sr Exposure Time: /x

4i



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

,m II 1111 l iljll li l l ll jll i
1 2 3

Test No. Test No. /8 Test No. _

Retro: 8 Retro: 8 Retro: C

Photo No. /27 Photo No. /Z9 Photo No. /C2

Exposure Time: '/z( Dst Exposure Time: r/yo s e Exposure Time: 7/



LAGEOS THERMA'L/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

Test No. /8 Test No. /_ Test No. /9
Retro: C Retro: C Retro: C
Photo No. _ __ Photo No. __ / Photo No. /_

, Exposure Time: //zo s Exposure Time: // : Exposure Time: ' "
u-i



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

cm III l,,l"illgill. IIII IIII I
1 2 3

Test No. /8 Test No. 5- Test No. ,S

Retro: 0 Retro: A Retro: -

Photo No. /33 Photo No. /94 Photo No. __

Exposure Time: 1/o ''/ Exposure Time: /iz s Exposure Time: '/2 y



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

1 2 3

Test No. _ Test No. _ Test No. J
Retro: A Retro: A Retro: ,4
Photo No. __/36 Photo No. 1__7 Photo No. / 3'
Exposure Time: /8 s' Exposure Time: V/:c , Exposure Time: '/ f



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

,ml lll jl i fil lillll ll ijiq ll
1 2 3

Test No. 5 Test No. 5 Test No. .4-

Retro: 8 Retro: _ Retro: 8
Photo No. / Photo No. /4 Photo No. 14/
Exposure Time: i/ Exposure Time: Exposure Time: VS-



LAGEOS THERMAL/OPTICAL. TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

,mlllll"llltlllllll ll l lll 
1 2 3

Test No. 5 Test No. _ - Test No.

Retro: 8 Retro: _ Retro: c
Photo No. Z4_2 Photo No. 143 Photo No. /44

Exposure Time: '/Z s5. Exposure Time: '/ s- Exposure Time: /2 9



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

cmllillllililiilllifjilljilll1 2 3

Test No. __ Test No. 5 Test No. _

Retro: C Retro: C Retro: C

Photo No. 14s Photo No. 14(e Photo No. 147

Exposure Time: '/zs-e Exposure Time: '/3o sec Exposure Time: 1/z: se



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

a mII pil ll~l ilim lliftill IIII
1 2 3

Test No. 5- Test No. /0 Test No. /0
Retro: C Retro: - CAL/8. Retro: D
Photo No. /48 Photo No. 14 ? Photo No. __o_

Exposure Time: '/jo SEc Exposure Time: '/gSc s_ Exposure Time: V /za sec



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

am ll ll l iI lil l ijIl IIlIT
1 2 3

Test No. /0 Test No. /o Test No. /O

Retro: D Retro: D Retro: D

Photo No. /5/ Photo No. /SZ Photo No. /53

Exposure Time: I/z5O 5SF Exposure Time: '/3a se Exposure Time: '/zl 'E



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

1 2 3

Test No. /0 Test No. 1/ Test No. /O
Retro: D Retro: _ Retro: E
Photo No. /P Photo No. /5_f Photo No. /56
Exposure Time: / SEc Exposure Time: '/zro Se" Exposure Time: //2 zo ,rc



LAGEOS THERMAL/OPTICAL. TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

1 2 3

Test No, /O Test No. // Test No. /1
Retro: F Retro: CAL/8. Retro: ,

Photo No. /57 Photo No. /5'8 Photo No. I'?
, Exposure Time: 1/z ro seC Exposure Time: #/Foo SEc Exposure Time: '/zSo sEc
L-



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

em llnl""itiglliillirlllplt ln)
1 2 3

Test No. // Test No. // Test No. //
Retro: D Retro: D Retro: D

C. Photo No. 16o Photo No. // Photo No. / z

m Exposure Time: '/zso c Exposure Time: '/vo SEe Exposure Time: 1'/zs" s
Un



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

, ll lilll IIIr i ll ll ll ilili
S2 3

Test No. // Test No. // Test No. //
Retro: 0 D Retro: E Retro: E
Photo No. /___ s_ Photo No. /44 Photo No. 1s 5-

Exposure Time: I'/9 rC Exposure Time: '/2rs Se Exposure Time: /zs -s



LAGEOS THERMAL/OPTICAL TESTS

FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

mill lllllll lll I i lt lllj
2 3

Te st No.. // Test No. Test No.

Retro: E Retro: E_ Retro: E

Photo No. /6(0 Photo No. 16 7 Photo No. / 

Exposure Time: ,//- S5c Exposure Time: '/zr 5 . Exposure Time: /8 "



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

Test No. // Test No. // Test No. __

Retro: ,_ Retro: F Retro: _

Photo No. /9 Photo No. /17 Photo No. /7/

Exposure Time: '/Zro s'. Exposure Time: I'/Zra r Exposure Time: V/e es

00



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

1 2 3

Test No. // Test No. // Test No. /9

Retro: _ F Retro: F Retro: C_ _ _/_,

Photo No. 17Z Photo No. /77 Photo No. /74

Exposure Time: I/ZStr SC Exposure Time: 1Vir $€' Exposure Time: /S'lf



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

em l ll il |I jill l l lli jll1 ij
1 2 3

Test No. /9 Test No. I/ Test No. /
Retro: D Retro: D Retro: D
Photo No. /17 Photo No. 17(o Photo No. /77
Exposure Time: 1/ZSo $E Exposure Time: /ZS S' Exposure Time: y/io rc'.



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

em Il ll llU lil i ,II|ll 11111 2 3

Test No. 9 , Test No. /9 Test No. /
Retro: D Retro: 0 Retro: E
Photo No. i'S Photo No. 17 Photo No. / o

C Exposure Time: I/zS 5 Exposure Time: / rr Q Exposure Time: zr0 sE.
01



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT -FFDI

Test No. /9 Test No. _ _ Test No. __

Retro: _ Retro: £ Retro: E

Photo No. _l_ Photo No. i8 Photo No. 8 3

Exposure Time: I/ZS' 5c Exposure Time: '/,f Exposure Time: I/tzr s$c



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

a llllllili lilli I l i jll jl
1 2 3

Test No. /9 Test No. 19 Test No. /9
Retro: E Retro: F Retro: F
Photo No. _ 84 Photo No. 18s Photo No. _ _/_

Exposure Time: V/t fPe Exposure Time: /zI sec Exposure Time: '/zo C



-~~~ ---- -A --- - -

LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

m.f.llili ll igll )lm I II l l illiq
1 2 3

Test No. /9 Test No. / Test No. /9

Retro: Retro: F Retro:

Photo No. /'7 Photo No. /_8 Photo No. /__ 8

Exposure Time: '/r S, Exposure Time: i/82 Sacs Exposure Time: '//, J$



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

e.m 1ll.III IIIIII ll iji1ll iplit
1 2 3

Test No. /Z Test No. /Z Test No. _ Z

Retro: CA,4j8. Retro: _ Retro: D

Photo No. _/90 Photo No. i9_ Photo No. /92.

Exposure Time: /S"oo (cc Exposure Time: '/zo 5sEc Exposure Time: '/z sEc



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

, ImII I IIIlliillii llI IIIII li l
1 2 3

Test No. _ Z Test No. i/ Test No. /Z

Retro: D Retro: D Retro: _

Photo No., /9 Photo No. /q94 Photo No. /95-

Exposure Time: '/ s. Exposure Time: ///rZf sTr Exposure Time: '/8 rke

Ia



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

m llll llUlll~l lillijillUljiI
1 2 3

Test No. _ / Test No. /Z Test No. /

Retro: E Retro: _ Retro: E

Photo No. / 0 Photo No. /97 Photo No. / f

Exposure Time: /z7s6 rc Exposure Time: -/2$r d Exposure Time: t/r 5Fc



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

1 2 3

Test No. / Test No. 1. Test No. _
-

Retro: E Retro: £ Retro: _

Photo No. 199 Photo No. _ _ o Photo No. 20 /

Exposure Time: //Z S6 C Exposure Time: 1/ ,s6 Exposure Time: /z S , sEc

00



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

m i. l lili(11 lulli,,i l ln lll
1 2 3

Test No. _ 2 Test No. /Z Test No.' /
Retro: P Retro: F Retro: F
Photo No. 20Z Photo No. __3 Photo No. 2o4-
Exposure Time: /z,5a tc Exposure Time: /8 re Exposure Time: /z250 So



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

em llll 1 illii l1i inill I Il l
1 2 3

Test No. /2 Test No. 20 Test No. _ 2

Retro: C Retro: C'o d./8. letro: D

Photo No. ZoS- Photo No. ZO6 Photo No. 277

ci Exposure Time: '/i sr c Exposure Time: //-S J c. Exposure Time: I/zaT ao



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

am lIltlplgill|1111ilml lili'llj
1 2 3

Test No. Zo Test No. Zo Test No. _ Z_

Retro: D Retro: P Retro: D

Photo No. 205 Photo No. 2a9 Photo No. 2/o

Exposure Time: /Z S $F o Exposure Time: '/bo se' Exposure Time: '/,~ C



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

,cm lli l li I I l l i l l i l l1 2 3

Test No. ZoA Test No. 2o A Test No. 2

Retro: D Retro: D Retro: D

Photo No. 2/Z * Photo No. 2 / 3 Photo No. _ /7-

Exposure Time: '/Zro SEC Exposure Time: '/zro s e Exposure Time: //4A -c

~V , 2/i /orT JSED



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

1 2 3

Test No. _ _ _A Test No. 20 A Test No. 20 4

Retro: D Retro: _ Retro: E

Photo No. _/_ s Photo No. 2/4 Photo No. 17

Exposure Time: 1/T z Exposure Time: //B s5 Exposure Time: '/z- sE c



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

m]UIIIII UhI I Itllhllllll Il i iiIh
1 2 3

Test No. Zoc Test No. 204 Test No. ZoA

Retro: E Retro: E Retro: _-

Photo No. 2/8 Photo No. _y_ Photo No. 2_

Exposure Time: Z " o0C Exposure Time: Exposure Time: /



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

,,,lliIIII"jllli Ill'"'t "'lll"lIm
1 2 3

Test No. ZoA Test No. ZA Test No. 4_
Retro: E Retro: _" Retro: _

Photo No. 22! Photo No. Z2 2 Photo No. 2 3

Exposure Time: V'/ &s Exposure Time: '/zo SrE Exposure Time: '/zsa seo e

-i



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

,,,,]i. llIIln jilI IIIII i I i I IIIII
1 2 3

Test No. 20A Test No. 20A Test No. ZopA

Retro: F Retro: F Retro: F

Photo No. 224- Photo No. 2 25" Photo No. 2 2

Exposure Time: 1//61 rr Exposure Time: /;'Ar Jc Exposure Time: '/is r-

-



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

1 2 3

Test No. /3 Test No. /3 Test No. /3

Retro: CAL / s. " Retro: D Retro: D

Photo No. 227 Photo No. z2 Photo No. 7 9

Exposure Time: 1/o5o Ec Exposure Time: '/zSo Sck Exposure Time: '/zso s
--4
-4



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

,m Illll l li illili jiflflili l il
1 2 3

Test No. /3 Test No. /3 Test No. _ _

Retro: D Retro: _ Retro: _

Photo No. 23o Photo No. Z3 1 Photo No. 232
Exposure Time: 1/4o sc. Exposure Time: /z sec Exposure Time: 1/8 s9f

-



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

,,JII 1 1111I lliji li l ,,11111i111
1 2 3

Test No. 13 Test No. ./3 Test No. /3
Retro: E Retro: E Retro: E
Photo No. 2 33 Photo No. 2 4- Photo No. _ 2 3-
Exposure Time: I/Z o sec Exposure Time: '/2Eo s e Exposure Time: /.;3 s

- oExoue4m:



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

,mI, lil l IIIj ilrlil llliirlll
1 2 3

Test No._ /3 Test No. /3 Test No. /
Retro: Retro: E Retro: F
Photo No. 2 3, Photo No. 27 Photo No. 2 8

Exposure Time: '/ Z 5' c- Exposure Time: 1'/ 5 e Exposure Time: ,/z2ro SEc



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

Test No., /3 Test No. /3 Test No. /3

Retro: F Retro: F Retro: F

Photo No. 239 Photo No. 24_ Photo No. 24-i

Exposure Time: //ro, Ec Exposure Time: '/ s ~ Exposure Time: '/zSa s9.



LAGEOS THERMAL/OPTICAL. TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

1 2 3

Test No. /3 Test No. 2/ Test No. 2/

Retro: F Retro: C4L / . Retro:

Photo No. Z4Z Photo No. 241 3 Photo No. Z44-

C, Exposure Time: '/S~ S;e Exposure Time: I/oo 5 Exposure Time: '/ZrS-

N'



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

mluIllilili "ltl, tlll pitl ,Il l f III
1 2 3

Test No. 2/ Test No. 2/ Test No. 2/

Retro: _ Retro: P Retro: D

Photo No. 24£ Photo No. 2 4 e Photo No. 247

Exposure Time: //ZSo -a . Exposure Time: '/ sa Exposure Time: '/z5" s5



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

S ll l li jll l ljilI |Ill i
1 2 3

Test No. 21 Test No. 2/ Test No. 2/
Retro: D Retro: E Retro: E
Photo No. 249 Photo No. 249 Photo No. _5_ o

C Exposure Time: 1/8 S'. Exposure Time: '/rrO '- Exposure Time: I/a2
____



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

m,, hIlllli ni ilii llll IIII I
1 2 3

Test No. 2/ Test No. 21 Test No. 2/

Retro: E Retro: E Retro: -
Photo No. 25-/ Photo No. 2S. Photo No. Z53
Exposure Time: '/y S e Exposure Time: '/izr Src Exposure Time: /;



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

1 2 3

Test No. 2/ Test No. 2/ Test No. 2/
Retro: F Retro: Retro:
Photo No. 25+4 Photo No. 25"" Photo No. 2-_
Exposure Time: SI/Z $c Exposure Time: '/z5s s-- Exposure Time: '/8 5B



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

, I I lllllll II jllill lli jllll1 2 3

Test No. 2/ Test No. 2/ Test No. /_

Retro: F Retro: F Retro: CA /L

C Photo No. 257 Photo No. 2 58 Photo No. 2 6"

0 Exposure Time: //Zo s' Exposure Time: I// see Exposure Time: /oo 5ce



LAGEOS I-IERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

am Ill IIl tjiPlijll i l 11 i j1
1 2 3

Test No. /4- Test No. /4 Test No. /4

Retro: O Retro: _ Retro: 4

Photo No. 260 Photo No. 24G / Photo No. 2 Z

C Exposure Time: i/Z54a Ir Exposure Time: I/z o $h5 Exposure Time: '/4 sE

00



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

,, ll l ,111ll l1I tI ll il i ll ij
1 2 3

Test No. 14- Test No. /4 Test No. /4

C Retro: D Retro: D Retro: E

Photo No. 2& 9 Photo No. 2&4 Photo No. 2_4
_

"

0 Exposure Time: /tz' 2f$ Exposure Time: '/8 S Exposure Time: /o



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

am1",, 1 IIilta l IIIlltlliillitit
1 2 3

Test No. /4 Test No. /4 Test No. /4-

Retro: Retro: Retro:

Photo No. Photo No. Photo No 24;8

Exposure Time: /z5 sc Exposure Time: '/ Sc Exposure Time: /its Ste



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

.lmlllitl llffillifill Ilijlllll

Test /No. Test No. /4 Test No. 14Retro: E ..... -
Retro: Retro: _ Retro: 0
Photo No. _ 2 ? Photo No. 270 Photo No. 27/
Exposure Time: //, St Exposure Time: '/25o sEc Exposure Time: '/zro rse



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT -FFDI

1 2 3

Test No. /e Test No. /4 Test No. /4-

Retro: _ ' Retro: F Retro: N..

S Photo No. 272 Photo No. 273 Photo No. 2 7

Exposure Time: Exposure Time: '/254 s Exposure Time: /



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

Test No. 22 Test No. Teest No. 22
Retro: ... Retro: D Retro: D
Photo No. 275 Photo No. 27& Photo No. 277
Exposure Time: ..... Se. Exposure Time: '/,rz C Exposure Time: .r/zo sc



LAGEOS THERMAL/OPTICAL. TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

,m lll l i gImllij Illlil !

Test No. ZZ Test No. ZZ Test No. ZZ

Retro: D Retro: D Retro: D

Photo No. 278 Photo No. 2719 Photo No. 29

Exposure Time: //6 -c Exposure Time: '/i z sFc Exposure Time: VB r,



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

1 2 3

Test No. 22 Test No. Zz Test No. 2 Z

Retro: E Retro: E Retro: E

Photo No. 2 /t Photo No. Z9Z Photo No. 283

Exposure Time: //Zso 'c Exposure Time: '/ZSo r Exposure Time: '/s 1 _e



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

,c .Ilil l lliIll l lilij illi

Test No. 2Z Test No. 22 Test No. 2

Retro: E Retro: __ Retro: F

Photo No. 284- Photo No. Z95" Photo No. _ _ __

Exposure Time: zI/,zy sc Exposure Time: /IS sZE Exposure Time: / W

0I



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

M ll Ililillil li l lilltl ill jl l I
1 2 3

Test No. 22 Test No. 22 Test No. 2-

Retro: F Retro: Retro:
Photo No. 2 87 Photo No. 28 d Photo No. 2 _ _ _

Exposure Time: I/Z-o C Exposure Time: 1/98 $C Exposure Time: '/e SE.



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

m, ,11 l1 lillljlligllijllig I l
1 2 3

Test No. 22 Test No. 23 Test No. 23

Retro: F Retro: CA4/8 Retro: D

Photo No. 290 Photo No. 2 / Photo No. _ _ __

Exposure Time: //'~ s c Exposure Time: '/Joa seC. Exposure Time: '/ro s~

00



LAGEOS THERMAL/OPTICAL. TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

,emlIl, lllyIHIjllijlligll IIIj
1 2 3

Test No. 23 Test No. 23 Test No. 23
Retro: D Retro: D Retro: D

Photo No. 29 z Photo No. 294- Photo No. 295"

Exposure Time: //Zo- 56a Exposure Time: '/O S Exposure Time: '/2r se



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

amll llill IIIlllIIIilllI IIIj
1 2 3

Test No. 231 Test No. 23 Test No. 23
Retro: 0 Retro: E Retro: e
Photo No. 2 Photo No. 297 Photo No. 2 1 ?
Exposure Time: '/9 , Exposure Time: tiZ re Exposure Time: /2 -o

0



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

emI Ill q lll j llli ll ii ,,jl lij
1 2 3

Test No. Test No. 23 Test No. 23

Retro: £ Retro: E Retro: _

Photo No. Y 9 Photo No. 6_ _ Photo No. _o _

Exposure Time: 1/ 5 Exposure Time: //z se~ Exposure Time: i/is >



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

,,J II ll l lijilligilliji llji ll j
1 2 3

Test No._ 2 Test No. 23 Test No. 23,

Retro: F Retro: F Retro: "

Photo No. o - Photo No. 30o Photo No. _34-

Exposure Time: '/zo 5C Exposure Time: '/Zr sec Exposure Time: Y8 -c



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

,amIllilli Iijilliltliillml111l1 2 3

Test No. 23 Test No. 23 Test No. 24-

Retro: F Retro: F Retro: 4

Photo No. 3 s" Photo No. 30( Photo No. o07

Exposure Time: '/ZY se Exposure Time: '//I S , Exposure Time: Vzso Srec



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

e ] lilllliil fljlllill l lll11)1 2 3

Test No. 24 Test No. 24 Test No. 24-
Retro: A Retro: ,4 Retro: 0A
Photo No. 308 Photo No. 3' 9 Photo No. 7/0
Exposure Time: '//z S5rc Exposure Time: '/8 re'- Exposure Time: '/2 o s C

0



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

Test No. 24 Test No. 24 Test No. 24-

Retro: A Retro: 8 Retro: 8

Photo No. 3// Photo No. 3/2 Photo No. 313

Exposure Time: i/3 o SE Exposure Time: I/z o Sc Exposure Time: '/r S- .

0



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

1 2 3

Test No. 24 Test No. 24- Test No. 24

Retro: 8 Retro: _ Retro: 8

Photo No. 3/4- Photo No. 3/s Photo No. 3/_

Exposure Time: '/S" sr Exposure Time: V/zi ,S Exposure Time: '/3 s



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI

,m Illill gl i jimt llilli jl l1 i
1 2 3

Test No. 2_+ Test No. 24 Test No. 24-

Retro: C Retro: C Retro: C

Photo No. 3e7 Photo No. 398 Photo No. 3/_

Exposure Time: V'/Z5s Sc Exposure Time: 'A/ st Exposure Time: '/6 f'



LAGEOS THERMAL/OPTICAL TESTS
FAR-FIELD DIFFRACTION PATTERN

PHOTOGRAPHIC OUTPUT - FFDI I3

Test No. 24 Test No. 4 Test No.

Retro: Retro: Retro:

Photo No. 320 Photo No. ZI Photo No.

xposure Time: '/ZSo S$': Exposure Time: /Exposure Time:

00
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NO. REV. NO.

rP2374457 1 -
VIBRATION TEST PROCEDURE FOR 23445
THE LAGEOS TEST ARTICLE PAGE 2 or*wospac.

Systems Dvision DATE
DATE

1.0 OBJECTIVE

THE PURPOSE OF THE TEST IS TO VERIFY THE STRUCTURAL

INTEGRITY OF THE LAGEOS TEST ARTICLE WHEN SUBJECTED

TO THE SPECIFIED QUALIFICATION LEVEL VIBRATION EN-

VIRONMENTS. SUBSEQUENT TO VIBRATION, THE TEST

ARTICLE WILL BE VISUALLY INSPECTED FOR DAMAGE

(CHIPS, CRACKS, DEFORMATIONS, FRACTURES, ETC.)

THEREAFTER, OPTICAL TESTS WILL BE CONDUCTED TO

DEMONSTRATE THAT THE VIBRATION TESTING DID NOT DE-

GRADE OPTICAL PERFORMANCE. SUCCESSFUL COMPLETION

OF VIBRATION, INSPECTION, AND OPTICAL TESTS WILL

ESTABLISH THAT THE LAGEOS DESIGN MARGINS ARE

SUFFICIENT TO INSURE A HIGH DEGREE OF CONFIDENCE

IN THE LAGEOS CAPABILITY TO SURVIVE THE LAUNCH

VEHICLE DYNAMIC LOADS.

2. O0 APPLICABLE DOCUMENTS

LAGEOS-14 (REV. B) "LAGEOS PHASE B THERMAL/

OPTICAL/VIBRATION ANALYSIS

AND TEST PROGRAM"

V-2



NO. I REV. o10.

ndix TP2374457
VIBRATION TEST PROCEDURE FOR P2374457 I
THE LAGEOS TEST ARTICLE

PAGE 3 OF... -

SystGIWU Division DATE

STM-1010 "ENVIRONMENTAL LABORATORIES RAN-

DOM VIBRATION TESTING - AUTOMATIC

EQUALIZER/ANALYZER SYSTEM

STM-IO11 "SETUP AND OPERATIONS PROCEDURE

FOR SINE VIBRATION TEST"

3.0 PARTICIPANTS REQUIRED

ENVIRONMENTAL/QUALITY TEST CONDUCTOR

LAGEOS ENGINEERING REPRESENTATIVE

V-3



NO. REV. O140.

nrnrt P2374457 Y -:

VIBRATION TEST PROCEDURE FOR
THE LAGEOS TEST ARTICLE PAGE 4 OF

rospace
slms DivisionDATE

4. 0 EQUIPMENT REQUIRED

PART NO. *SERIAL *CALIB.
ITEM MANUFACTURER OR MODEL NO. DATE

tnRD ATLp -- YZ,-EM L " 249 1% ln h/

TEST FIXTURE - LAGEOS BXA 2374456 N/A N/A

RECORDER, X-Y MOSELEY 2./ /0 0 2-6-

LOGARITHMIC CONVERTER MOSELEY " _ /Z g /46 .7

LOGARITHMIC CONVERTER MOSELEY 7J ; 0

ACCELEROMETER ENDEVCO 2221 /f6 ?-?
EXCITER CONTROL LING SCO-100 /t'~ /o* -fy

TRMS VOLTMETER B&K 2409 / /)-ffJ?

TAPE RECORDER SANBORN 3900 a /0 -Z(-7'

CHARGE AMPLIFIER ENDEVCO 2614C

EQUALIZER/ANALYZER LING ASDE-80 ~d. .f-2

LO-PASS FILTER LING LP-10 ) 2/* '- f

DYNA-MONITOR ENDEVCO. 2702 g ff7-3J
DYNA-MONITOR ENDEVCO 2702C 7

TO"E COMPLETED PRIOR TO TESTING. EQUIPMENT SUBSTITUTIONS
AND ADDITIONS SHALL BE LISTD BELOW.

V/OR TIAl 5SYrSTEM B -/o A l;/A

V-4



NO. REV. NO.

TP2374457 ' .

VIBRATION TEST PROCEDURE FOR
THE LAGEOS TEST ARTICLE PAGE 5OF

Arospace
Systems DiviSsion DATE

5.0 TOLERANCES AND CONTROLS

THIS PROCEDURE UTILIZES ENVIRONMENTAL LABORATORIES

STANDARD TEST METHODS FOR OPERATION OF FACILITY AND

INSTRUMENTATION EQUIPMENT.

5.1 MONITORING TOLERANCE

INSTRUMENTATION DEVICES OR SYSTEMS SHALL BE CALI-

BRATED SO AS TO PROVIDE MONITORING ACCURACIES AS

FOLLOWS:

a. VIBRATION DISPLACEMENT: * 5%

b. VIBRATION ACCELERATION: * 3%

c. VIBRATION FREQUENCY: *2 HZ, 5 TO 40 HZ
+ 5%, ABOVE 40 HZ

5.2 CONTROL TOLERANCE

THE MAXIMUM ALLOWABLE VARIATION IN THE CONTROL

OF THE SPECIFIED LEVELS DURING VIBRATION TESTING

SHALL BE:

VIBRATION AMPLITUDE: SINUSOIDAL * 10%

RANDOM PSD * 3 DB

RANDOM G-RMS * 10%

VIBRATION FREQUENCY: + 2HZ, 5 TO 40 HZ
+ 5%, ABOVE 40 HZ

V-5



NO. REV. NO.

TP2374457 ?.
VIBRATION TEST PROCEDURE FOR
THE LAGEOS TEST ARTICLE PAGE 6 o -

ystems Division DTE

THESE TOLERANCES APPLY TO THE CONTROL OF THE

INPUT TO THE SPECIMEN AS MONITORED WITH A SINGLE

ACCELEROMETER. THE SWEEP RATE FOR SINUSOIDAL

VIBRATION MAY BE REDUCED NEAR THOSE FREQUENCIES

WHERE THE TOLERANCE BECOMIS DIFFICULT TO MAIN-

TAIN IN ORDER TO ALLOW THE SERVO TO RESPOND.

5.3 OVER-G CUT-OFF AND NO SIGNAL DETECTION

PRIOR TO THE START OF EACH TEST, THE OVER "G" CUT-

OFF SHALL BE SET AT 50% OVER THE MAXIMUM SPECIFIED

LEVEL AND ITS OPERATION VERIFIED BY SIGNAL INJECTION.

THE NO-SIGNAL DETECTOR OPERATION WILL BE VERIFIED

AT THE START OF THE TEST FOR RANDOM AND ,SINUSOIDAL

LEVELS WITHOUT THE TEST ITEM INSTALLED.

BOTH WILL BE RESET FOR SINUSOIDAL AND RANDOM AS

REQUIRED.

6.0 TEST LEVELS

PERFORM THE FOLLOWING VIBRATION TESTS. THE AXES

MAY BE TESTED IN ANY ORDER, AND THE SEQUENCE OF

THE RANDOM AND SINUSOIDAL SHALL BE DETERMINED BY

THE QUALITY TEST CONDUCTOR.

V-6



NO. REV. Nw o-

din TP23744 7 ,<

VIBRATION TEST PROCEDURE FOR
THE LAGEOS TEST ARTICLE PAGE - OF

Systems Division DATE

6. 1 SINUSOIDAL VIBRATION

THE REQUIRED SINUSOIDAL VIBRATION LEVELS (SHOWN

IN FIGURE 1) ARE:

FREQUENCY RANGE LEVEL

5-12 HZ 0.3 IN. DBL. AMPL.

12-16 2. 3 G-PEAK

16-22 6. 8 G-PEAK

22-200 2. 3 G-PEAK

200-2000 5. 0 G-PEAK

ONE SWEEP (5-2000 HZ) IS REQUIRED PER AXIS, DEFINED

IN FIGURE 2, AT A SWEEP RATE OF 2 OCTAVES PER

MINUTE.

6.2 RANDOM VIBRATION

THE REQUIRED RANDOM VIBRATION LEVELS (SHOWN IN

FIGURE 3) ARE:

FREQUENCY RANGE LEVEL

5-300 +3 DB/OC T

300-2000 0. 05 G 2 /HZ

V-7



-- TP2374457
VIBRATION TEST PROCEDURE FOR
THE LAGEOS TEST ARTICLE

PMa 8 or -

SINUSOIDAL VIBRATION

100oo

Axis: XY,

Sweep.Rate: 2 OCT/l

10

C
-U 1

1 I I
I I I I

43I I
I I I I

S I I I I

5 10 20 50 100 200 500 1000 2000

Frequency Hz

V-8

FIGURE 1



U.N0, rwv. 03.

TP2374457

VIBRATION TEST PROCEDURE FOR
THE LAGEOS TEST ARTICLE pMW 9 --

LI iiMu Y
Y - axis control
accelerometer X (-- > Z

location LAGEOS Test
Article

X - axis control P/N 2374464

accelerometer
loc ation ,location LAGEOS Test

Fixture

o / P/N 2374456

Control
Accelerometer

2/ •

no' PROT) O "

3/8 - 24 'LINF xl 1 3/4, 6 places ,torque 17 + 2 ft. lb.

1/4- 20 UNC x 1 1/2, 6 places, torque 45 + 5 in lb.

FIGURE 2
V-9



TP2374457
VIBRATION TEST PROCEDURE FOR
THE LAGEOS TEST ARTICLE 10

m: L. v t :'!I IoI

RANDOM VIBRATION SPECTRUM

Axis: X, Y,

Duration: Z MIM/A )

.Il

0

I. I

.001

• o- o
I I I I

.00011
5 10 20 50 100 200 500 1000 2000 5000

Frequency -Hz

Tcrrr7-TT 1 V-10



NO. IREV. NO.

TP2374457 X
VIBRATION TEST PROCEDURE FOR
THE LAGEOS TEST ARTICLE PAGE OF _

Systems Division DATE

THESE LEVELS WILL BE MAINTAINED FOR A DURATION

OF 2. O0 MINUTES FOR EACH AXIS DEFINED IN FIGURE 2.

THE CORRESPONDING ROOT-MEAN-SQUARE ACCELERA-

TION IS 9. 6 G.

7.0 TEST PROCEDURE

7. 1 VERIFY PROPER NO-SIGNAL DETECTOR OPERATION.

X Y Z

7.2 INSTALLATION

7.2. 1 REMOVE THE COVER AND INSTALL THE LAGEOS TEST

ARTICLE ON THE VIBRATION FIXTURE USING SIX 1/4-

20UNC-2A BY 1 1/2 IN SCREWS WITH WASHERS.

7.2.2 REPLACE THE LAGEOS COVER.

7.2.3 INSTALL THE VIBRATION FIXTURE ON THE VIBRATION

EXCITER USING SIX 3/8-24UNFBY 1 3/4 IN. SCREWS WITH

WASHERS.

x Y Z

7.2.4 ATTACH THE CONTROL ACCELEROMETER ON THE VIBRA-

TION FIXTURE PER FIGURE 2. V .",

X Y Z

V-ll



NO. REv. NO.

F.ix P2374457
VIBRATION TEST PROCEDURE FOR
THE LAGEOS TEST ARTICLE PAGE 12 OF

.ystenms Division ATE

7. 2. 5 PHOTOGRAPH THE TEST SET-UP AND ATTACH PHOTO-

GRAPH TO DATA LOG. V _ -
x y z

7.3 ADJUST THE NECESSARY EQUIPMENT PER STM 1011 TO

APPLY THE SINE VIBRATION OF FIGURE.

X Y Z

7.4 SET THE OVER "G" CUTOFF TO 10.2 G-PEAK AND VERIFY

ITS OPERATION BY SIGNAL INJECTION.

X Y Z

7.5 REMOVE THE COVER AND APPLY THE SINUSOIDAL VIBRA-

TION OF FIGURE 1. RECORD THE CONTROL ACCELERO-

METER SIGNAL. ATTACH X-Y RECORDING TO DATA LOG.

x y Z

7.6 VERIFY ACTUAL LEVELS ARE WITHIN SPECIFICATION

LIMITS. (NOTE: X-Y RECORDING FOR REFERENCE ONLY

BELOW 20 HZ.) V/
x Y Z

7.7 VISUALLY INSPECT THE CCR AND MOUNT FOR DAMAGE

(WITHOUT DISASSEMBLY). REPLACE THE COVER. ,f t

x Y1/ Ni~0



NO. | REV. NO.

tend I-  TP2374457 1 "
VIBRATION TEST PROCEDURE FOR
THE LAGEOS TEST ARTICLE PACE 13 OF

ystems Division DATE

7.8 ADJUST THE NECESSARY EQUIPMENT PER STM 1010 TO

APPLY THE RANDOM VIBRATION OF FIGURE 3.

X Y Z

7.9 SET THE OVER "G" CUTOFF AT 14.4 RMS AND VERIFY ITS

OPERATION BY SIGNAL INJECTION. / V /
X Y Z

7.10 REMOVE THE COVER AND APPLY THE RANDOM VIBRATION

OF FIGURE 3 FOR 120 SECONDS. RECORD THE CONTROL

ACCELEROMETER SIGNAL. ATTACH X-Y RECORDING TO

THE DATA LOG. 7
x Y Z

7.11 VERIFY ACTUAL LEVELS ARE WITHIN SPECIFICATION

LIMITS. / V
X Y Z

7.12 VISUALLY INSPECT THE CCR AND MOUNT SYSTEM FOR

DAMAGE (WITHOUT DISASSEMBLY). REPLACE THE COVER.

x Y Z

7.13 REMOVE THE FIXTURE FROM THE EXCITER.

X Y Z

V- 13
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VIBRATION TEST PROCEDURE FOR
THE LAGEOS TEST ARTICLE PAGE 14 OF

serospace
Systems Division DATE

7.14 REPEAT PARAGRAPHS 7.1 THROUGH 7.13 FOR THE NEXT

DESIRED AXIS. V

7.15 REPEAT PARAGRAPHS 7. 1 THROUGH 7.13 FOR THE FINAL

AXIS OF VIBRATION. -

7. 16 REMOVE THE MOUNTING SCREWS AND WASHERS AND

REMOVE THE LAGEOS TEST ARTICLE FROM THE VIBRA-

TION FIXTURE. __/

7.17 REMOVE CCR "E" FROM THE TEST ARTICLE AND VISUALLY

INSPECT FOR DAMAGE.

7.18 REPLACE CCR "E" IN THE 0= 100 DEG. ORIENTATION

(REF. DWG. 2374458). TORQUE #2-56 UNC SCREWS (3)
, 0.0

t'm/ TO *k0,0 De IN. LB.

8.0 DATA SHEETS

a) INSERT G-PEAK VS. FREQUENCY PLOTS (SINUSOIDAL)

b) INSERT PSD PLOTS (RANDOM)

c) LIST FAILURES OR OUT-OF-TOLERANCE CONDITIONS

d) ATTACH TEST SET-UP PHOTOGRAPHS OF EACH AXIS

e) ATTACH ADDITIONAL DATA SHEETS AS REQUIRED.

V- 14
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FIGURE

SYSTEIS TEST DEPARTMENT

VIBRATION LEVELS

Test Item: 4 r0 ( nS9ri d10'C V Serial Number:
Test Date: Input Axis:

Response Axis:
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SYSTEMS T EST DEPARTMENT Figure
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