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ABSTRACT

THIS REPORT DESCRIBES THE QUALIFICATION TEST OF THE APOLLO GUIDANCE
AND NAVIGATION FILTER BOX ASSEMBLY, P/N V36-W-2330, S/N 06362AAH3858,
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FOREWORD

This document.was prepared by the Electrical
Systems Unit, Electronic Systems Branch of Labora-
tories and Test, for the Apollo Equipment Group in
accordance with ATR 492117B. It is submitted as a
final report of the qualification testing to remove a
flight constraint on CSM 101.

All testing of the guidance and navigation filter
box assembly, P/N V36-442330, S/N 06362 AAH3858,
was accomplished within the Downey Facility from
10 July through 15 August under the cognizance of
NASA and North American Rockwell Quality Control.
The testing was a coordinated effort within Labora-
tories and Test under the direction of D.K. Bailey,
Manager.
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SUMMARY

Qualification testing of the Apollo guidance and navigation filter box
assembly, P/N V36-442330, S/N 06362 AAH3858 was accomplished to the
requirements of ATR 492117B per Laboratories and Test Qualification Test
Plan QTP IL 6227-801A. The electrical functional tests, insulation resist-
ance, continuity, and capacitance tests were performed before and after each
environmental exposure and at selected times during the exposure. Dielectric
strength tests were performed before and after each test phase and at selected
intervals during the oxygen-humidity exposure.

The test results met the requirements of ATR 492117B.

- v -
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INTRODUCTION

The Apollo guidance and navigation (G&N) filter box assembly is used
as an integral component of the guidance and navigation system and is used
to attenuate noise on selected signal lines during launch and mission
operations.

Electrically, the G&N filter consists of 49 feed-through circuits.
Twelve of these circuits contain miniature Pi (IT) type filter networks; the
remainder (37) are jumper wires from one connector to the other.

- 1 -
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TEST OBJECTIVE

The objective of this qualification test was to provide data to Apollo
Engineering on the functional capability of the G&N filter box when exposed
to the environmental conditions defined by ATR 492117B.

TEST SPECIMEN

The G&N filter box, P/N V36-442330, S/N 06362 AAH3858, manu-
factured by North American Rockwell Corporation was the subject of the
qualification test. No other components of the G&N system were required
for this test.

TEST SETUP

Block diagrams of the functional test setups appear at the end of
detailed test procedure IL 6227-801A, Appendix B. Figures 1 through 4 and
6 illustrate the test specimen mounted for vibration, corrosive-contaminants /
oxygen humidity (CCOH), high/low temperature, and vacuum tests. Photo-
graphs of the test setup for acceleration and shock are not shown because
their setups were similar to that of vibration.

Test equipment lists and pertinent test system diagrams are found in
the respective functional test data or environmental test data (Appendixes C
through I).

TEST OPERATIONS AND RESULTS

TEST PROCEDURES

The requirements of ATR 492117B were implemented through use of a
detailed test procedure (QTP). The procedure IL 6227-801A defines test
operational details and sequences, and is included as Appendix B. The test
sequences and location of related documentation are summarized in Table 1.

- 3 -
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Figure 3. Oxygen-Humidity Chamber
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Figure 4. High/Low Temperature - Life Chamber
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Table 1. Test Sequence

Test

Examination of product

•Functional test (initial)

Vibration
Spectrum plots
Functional tests

CCOH
Temperature plots
Functional tests

High/low temperature- life
Temperature plots
Functional tests

Vacuum
Functional tests

Acceleration
Functional ±ests

Shock
Impulse data
Functional
End of test

Date

7/10/68

7/10/68

7/10-11/68

7/11-17/68

7/17/68
through
8/3/68

8/3-7/68

8/8/68

8/8-9/68

8/12/68

Procedure -IL- 6227- 801 A

Appendix B

Paragraph No.

5. 1/6. 1. 1

5.2.3/6.1.2

5.4/6.2

5. 5/6. 3

5.6/6.4

5.7/6.5

5.8/6.6

5.9/6.7

6.8

Report Pages

B-6

B-8,7

B-8, 9

B-8, -11

B-12

B-13

B-13

B-14

B-24

Laboratory Notes

Book No.

N1997

N1997
N6097

N5778

N1997

N4694

N1997

N1997

N1997

N2907
N1997

N5778
N1997

N5778

N1997
N1997

Pages

4

9 through 12
1 through 24

16 through 23

12 through 15

29 through 36

16 through 22

40 and 41

23 through 33

1 through 10
33 through 39,
42, 43

28 through 30
44

31 through 33

44 through 46
45 and 46

Report Page

C-3

C-4-7
C-40-62

D-l-8
D-9-38
C-7-10

E-l-8
E-9-15
C-ll-17

F-18,19
F-l-17
C-18-28

G-l-10
C-28-36

H-l-3
C-37

1-1-3
1-4-11
C-37, 39
C-38, 39

*A11 insulation resistance, continuity and capacitance test data were recorded in tabular form to facilitate
comparison and evaluation (Reference Laboratory Notebook N6097, Pages 1-24).

EXAMINATION OF PRODUCT

The test specimen was visually inspected for quality craftsmanship.
The assembly housing and connectors were found to be free of cracks,
scratches, and surface contamination,

FUNCTIONAL TEST

The functional test consisted of four steps.

- 8 -
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Step 1: Insulation Resistance

Insulation resistance (IR) was measured using a megohm bridge.
Initially (prior to any environmental exposure), the applied potential was
200 ±10 vdc, with a limit of 90 megohms minimum. Following vibration,
high/low temperature-life, vacuum, acceleration, and shock tests, the
applied voltage was 100 ±10 vdc, with a limit of 90 megohms minimum.
After the salt fog and oxygen-humidity tests, the applied voltage -was
100 ±10 vdc, with a limit of 10 megohms minimum.

Insulation resistance was measured between ground and each individual
feed-through circuit. No out-of-tolerance (IR) conditions were observed
throughout the qualification testing.

Step 2: Continuity

Continuity was measured using a multimeter VOM. Each feed-through
circuit was measured on the RX1 range, with a resistance limit of 0. 5 ohms
maximum allowed (exclusive of harness resistance). Each circuit was
measured from end-to-end. All continuity measurements were within the
specified limit.

Step 3: Capacitance

The capacitance was measured using an impedance bridge. The shunt
capacitance of each filter was measured between case ground and each
terminal. The Pi ( T T ) network being symmetrical, both values should be
nearly identical. Initially, the specified minimum capacitance was 5500 pico-
farads. During the high/low temperature-life test, multiple test difficulties
were encountered. Capacitance data obtained after eleven hours of exposure
at 40 F indicated 14 of 24 readings were below specification limits. At this
time, it was suspected by Engineering, that moisture accumulation in the
test equipment connectors, as a result of exposure to the CCOH test, was
affecting capacitance values. The connectors were thoroughly cleansed and
dried, and sealing plugs were installed (Reference DR A96675, Appendix J,
page J-l).

The high/low temperature-life test was restarted; and after approxi-
mately 24 hours of exposure to 40 F, the functional test data indicated that
6 of 24 readings were below the specification limit. An urgent temperature
evaluation by North American Rockwell Corporation and the manufacturer,
Allen Bradley, revealed this condition was normal. At high and low temp-
eratures relative to ambient, the capacitance profile was "bell shaped. "
The enclosed test data obtained at ambient, +125 F, and +135 F tempera-
tures indicate all capacitance readings were in excess of 5500 picofarads.

- 9 -
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The specification limit was lowered to 3500 picofarads minimum at all
temperatures outside the range of 70 to 78 F (Reference DR Al 10406,
Appendix J, page J-2, and ATR 492117A, Appendix A).

No other capacitance test anomalies were observed for the remainder
of qualification testing.

Step 4: Dielectric Strength

Dielectric strength was measured using an ac/dc Hypot instrument.
The initial test was performed at a potential of 355 ±10 ac for a period of
5 (+0.0, -0.5) seconds between all pins of PI and P2 tied together and
ground. The inadvertent application of 355 vac rms (instead of 375 vdc)
exceeded the ATR requirements by approximately 25 percent. The failure
criterion was a current in excess of 2 milliamperes. All dielectric tests
performed after and during the environmental exposure •were conducted at
a potential of 280 ±5 vdc. No discrepancies were observed on any dielectric
strength test throughout the qualification testing.

ENVIRONMENTAL TESTS

Vibration

Vibration testing of the G&N filter box assembly was conducted per
Paragraph 5.4 of the QTP (Appendix B). The test specimen was mounted
typically as shown in Figures 1 and 2 (Y axis). No response accelerometers
were mounted on the specimen because of the rigidity of the fixture (see
IL, SD/AD/68-055, letter of waiver Appendix J, page J-4).

The sequence of tests was as follows:

1. Resonance search in each axis.

2. Equalization and 2. 5-minute high-level random vibration in each
axis.

3. Equalization and 12.5-minute low-level random vibration in each
axis.

Functional tests were performed per Paragraph 5.4 of the QTP
(Appendix B) bBfore and after resonance search and following the final
random vibration in each axis. However, the post-vibration functional was
performed after the test specimen was mounted in the salt spray chamber.

- 10 -
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During each of the vibration runs, each circuit in the specimen was
continuously energized with 100 milliamperes of dc current and was moni-
tored for discontinuities greater than 70 microseconds. No discontinuities
were observed.

Corrosive Contaminants, Oxygen-Humidity (CCOH)

The CCOH test was performed per Paragraph 5. 5 of the QTP
(Appendix B). The photograph (Figure 3) shows the specimen mounted in
the oxygen-humidity chamber.

The specimen was subjected to a one-hour salt spray, preceded by
a functional test and followed by a functional test and a visual examination.
The filter box was then subjected to a 120-hour oxygen-humidity test, and
functional testing was performed at the time interval indicated per
Paragraph 5. 5 of the QTP.

At the end of 96 hours (4 cycles of 24-hour temperature cycling), the
specimen was inadvertently subjected to an additional cycle instead of being
stabilized at 60 ±10 F for the remaining 24-hour period. Apollo Engineering
and Reliability reviewed the over-test and granted a disposition to continue
with the test. No anomalies were observed (Reference DR A110403,
Appendix!, page J-3, and ATR 492117A, Appendix? A).

High/Low Temperature-Life

As shown in Figure 4, the specimen -was mounted in the temperature
chamber and subjected to a 15-day temperature test per Paragraph 5. 6 of
the QTP (Appendix B). The temperature exposure was as follows:

1. 40 F for 96 hours

2. 125 F for 240 hours

3. 200 F for 30 minutes

4. Ambient for 2 hours

5. -20 F for 24 hours

All temperature transitions were accomplished at a rate that did not exceed
5 F per minute.

Functional testing was conducted periodically at specified intervals
throughout the thermal exposure. No anomalies, except as noted in the
functional tests, were observed (Ref DR's A96675 and Al 10406, Appendix J,
pages J-l, 2).

SD 68-687
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Vacuum

The vacuum test was conducted per Paragraph 5. 7 of the QTP
(Appendix B). Functional tests were performed periodically at specified
intervals. The specimen temperature was reduced to 40 F, and then the
chamber pressure was reduced to 1 x 10"^ millimeters of mercury (mm Hg).
The temperature was maintained at 40±5 F for 50 hours and then increased
to 135±10 F at a rate that did not exceed 5 F per minute. The temperature
was maintained at 135±10 F for 50 hours, then reduced to ambient at the
5 F per minute maximum rate.

Figure 5 shows the vacuum test system and the functional test setup.
Figure 6 is a photograph of the specimen mounted in the vacuum chamber.
The specimen was turned on edge to show the location of the thermocouples.
During the test, the side with the thermocouples was placed downward on the
aluminum panel, separated from the panel only by the case screwheads.

At all times when functional testing was not in progress, each of the
twelve filter circuits was continuously energized with an 800 Hz 110±10 milli-
ampere a-c current. Prior to and following each functional test, the applied
voltage and current through each filter were recorded in the laboratory
notes. No discrepancies were observed.

Acceleration

The specimen -was mounted on a centrifuge and subjected to six
5-minute exposures of 20 ±1 g continuously (each direction of the three
mutually perpendicular axes). Each circuit •was continuously monitored
with a d-c current of 100 milliamperes for a discontinuity in excess of
70 microseconds. No discontinuities were observed.

Functional tests were performed •while the specimen was mounted on
the fixture prior to and following acceleration exposure; the dielectric
strength was performed after acceleration exposure. No discrepancies
•were observed.

Shock

The specimen was mounted on the shock impulse machine and subjected
to a mechanical shock test in each direction of the three mutually perpendic-
ular axes. During each shock, all circuits were continuously energized
with a d-c current of 100 milliamperes and monitored for a discontinuity in
excess of 70 microseconds. No discontinuity was observed.

- 12 -
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Functional tests were performed while the specimen was mounted on
the fixture prior to and following the shock exposures; the dielectric
strength test was performed after shock exposure. No discrepancies were
observed.

POST TEST

PHYSICAL INSPECTION

The exterior and interior of the G&N filter box assembly (Figure 7) were
inspected for damage resulting from, exposure to the environmental tests.
Figure 8 partially illustrates that there was no damage; i. e. , dents,
scratches, broken wires, or contamination inside or outside the box.

DISPOSITION OF TEST SPECIMEN

Parts Replacement Request No. S09143, NR Form 17A, was initiated
by the RTE and approved by NR Inspection. The laboratory notebook was
closed out, and the test specimen and control documents were shipped to
Bonded Storage (D/052-343) via Material Requisition/Transfer Order
No. S000502, NR Form M918-K.

CONCLUSION

The G&N filter box assembly V36-442330, S/N 06362 AAH3858,
specimen performed satisfactorily when tested in accordance with ATR
492117B and QTP IL 6227-801A.

Although test difficulties did occur on three separate occasions, each
of these cases was satisfactorily resolved (Reference DR's A96675, A110406,
and Al 10403, Appendix J, pages J-1 through J-3).
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• ' . • " . ' for S/C 101 thru 1C*., 106 and Subs •

EFFORT: . (See Sheet 2) '---...
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SCHEKHE CHANGE

6-16-68
DETAIL DESCRIPTION OF CHANCE (S) AND REASON FOR CHANGE

$ Added test requirements in accordance with MC3 67S3A as follows:

Low teniperature - 20 F

Vacuum; . " - 40 and 135 F at 1 x 10"* nn Hg

Acceleration - 20 g's

Revised the capacitance measurement requirements during and after
ter.perature environment. The original requirements did-not consider
the component parameter variation during t.enperatures. The tolerance
range of the component consists of a barrel type of plot. This was
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supp3.ier (Allen Bradley).
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specimen was monitored as follows: 40 + 5°F and 135 ± 10°F.
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ATR 4921T7B
Page 2 '

EFFORT: Perform the teat program defined herein:

The test agency shall submit a detail test procedure
to the requester for approval prior -to start of
testing. The test procedure shall specify applicable
documents, drawings, step-by-step procedures, test
equipment with range, accuracy and frequency of
calibration, test setup schematics, and sample data
sheets. Failure.notification and failure reporting
shall be in accordance with NR/SD Policies and
Procedures J-/*Q3. ^

The laboratory test notes shall be arranged in such
a manner that the discussion, notes, and any analysis
appear in one separate section and the data sheets
appear in a section by themselves. Data sheets shall
be maintained for all tests specified herein, i.e.,
Insulation Resistance Tests,. Performance Tests, etc.'.
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TR 492117B
P&g* 3 .

-1.0 Introduction • • •'• • ..' '. . • • ' . . - . - '.'•..•••"'''

The following requirements constitute the Qualification Test
• . Program for the Guidance and Navigation Filter Box Assembly,

P/N V36-442330. The assembly, located in the Command Module,
Right Hand.Lower equipment Bay (Xd = 30", Yc = 20", and Zc = .46"), .
is used to filter switching transients in the Guidance and

" .-• Navigation System. , ' . • . • . . . . ' • •

2.0. General Requirements . . . . - .

2.1 All test fixtures shall have the approval of Apollo CSM Dynamics,
Dept. 099-220. ' • ' . ' '

2;2 During all testing, the Safety Requirements specified in
MA0203-0622, paragraph.3.2,. shall be adhered to.

2.3 Parenthetical paragraphs refer to Specification MC999-0050 "C"
unless otherwise specified. ' .. - _

2.4 One (1) Specimen shall be subjected to the tests described .
herein in the ord«r listed, .

•2.5 FuTictional Teat • . . • • •

The functional test shall-be in accordance with specification
MA0203-0622, paragraph 4.1, except for insulation resistance
and capacitance requirements which vary .as indicated for the

. following environments. . •

( A ) Insulation Resistance . • ' . , - .

1. Initial - The applied voltage shall be 200 + 10 vdc.

2.. Vibration, High/Low Temperature - Life, Vacuum,
Acceleraticn> and Shock - per Specification MA02C3-0622.

3. Humidity, Oxygen, Corrosion Contaminants.

(a) Salt ?og - The Functional test before and after
shall be per Specification MA0203-0622 with the
exception that after the salt fog test the in-
sulation resistance reading shall be 10 megohms
minimum. . ' •

(b) Hurldit.y, Oxygen - The Functional test per specifica-
tion MA0203-0622 with the exception that the insulation
resistance reading shall be 10 megohms mirjjnum.

(B) Capacitance '

The capacitance reading shall be greater than 5,50C picofarads
at room ambient temperature (70 - ?3°F) and shall be greater
.than 3j500 picofarads at all .other test temperature conditions.

SD 68-687:
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2.6 Dielectric Strength Test

Using a megohm bridge, apply a test potential of 375 + 10 vdc for
a period of 5.0 + C.O, -0.5 seconds, between all pins of PI and
P2, tied together, and chassis ground. Rate of voltage
application shall not exceed 100 volts per second. Leakage
current shall be less than 2 milliamperes. Test shall be
conducted in accordance with HIL-STD-202, Method 301. ; .

3.0 Teat Requirements , ; , . " ; .

3.1 Visual Examination • ;.

Prior to test, the test specimen shall be visually inspected for
Inspection Stamps or other evidence to verify that it has passed
assembly and acceptance inspection and has been- approved by
Engineering.. . : , , ... ''-••'.

3.2 Vibration .. .'• ...".-• '; :-'.''.-••' ••..; - " •/•"". ••;'

Perform a Functional and Dielectric Strength Test per paragraph
2.5 and 2.6 after test specimen is mounted to the vibrator head.

3.2.1 Resonance Search (A.8.2.1) . '.. - . :,. . ' • - .•

Subject the test specimen to a sinusoidal resonance .search for
10.+l,-r-0 minutes in each of the orthogonal axes (see Figure I) .
in accordance with the requirements of Specification KC999-O050
except that the applied frequency shall be 10 - 2000 cps with an
input of 2 g's peak (-K), -Ig).

3.2.2 Random Vibration (4.8.2.2)

Level A - Subject the test specimen to the following vibration
levels for 2.50+0.25, -0.00 minutes per axis in each of the
three orthogonal axes (seeJFigure I) as follows: 3 db/octave
linear increase to 0.06? g /cps from 20 to 80 cps; constant at
0.067 g2/cps from fiO to 2000 cps.

Level B - Apply for 12.5 +1, -0 minutes per axis in each of the
three orthogonal axes (see Figure I) as follows: 3, db/octave.-
linear increase to 0.003 ĝ /cps from 20 to 80 cps; constant at ,
0.003 g2/cps from 80 to 2000 cps. . . . . , ..

3.2.3 Prior to and after the final random vibration exposure period in-
each level, perform the functional test as specified in
paragraph 2.5. However, the final ''unctional test may be performed
after the test specimen is mounted in the salt spray chamber per

•. ' paragraph 3.3.1-1- • •• ' . .

3.2.i During vibration all electrical circuits shall be monitored for
discontinuity in excess of 70 j;7 microseconds. The electrical-
circuit shall be energized by applying to each of the positive.(>)

SDJ68-687J
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3.2.4 — - (continued)

test points 28.5 plus or minus 1.5 vdc and connecting a suitable
load resistor to the minus (-) test points. A dc current of Oil nsin.,
0.15 maximum amperes shall flow through each circuit (sea Table I
for connecting points). . • ' ' ' ' . ' • '

Table I (Monitoring Circuit)

From .(+.) To (-)

J2-S

J2-J

J2-J

J2-BB

J2-Z-

J2-W

J2-F

Jl-GG

J2-DD

J2-T

3.2.5 When discforitinuity occurs, an oscilloscope shall'jbe connected
in the circuit and the duration of the discontinuity shall be
noted and recorded.

3.3 Humidity. Oxygen. Corrosion Contaminants '••'-•'

3.3.1 The test specimen shall be placed in the salt spray test-cabinet
in a position to simulate spacecraft installation, see Figure-I.
All electrical terminations shall be brought out separately; and
all contacts (pin insert) of the test setup connectors shall.

. contain termination lead or a connector sealing•plug.

3.3.1.1 Prior to salt spray, perform a functional test.as specified in
paragraph 2.5. .

3.3.1.2 Perform a salt spray test per Procedure 1, Method 509 of
MIL-STD-810 with the following exceptions:

1. Salt solution shall be l£ by weight. ;

2. Test duration shall be one hour. ' . - .

3. Cabinet conditions shall be ambient.

A-7
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3.3.1.3 Upon completion of the salt spray test, while the test specimen
ia still in the cabinet perform a functional test as specified
in paragraph 2.5. • .

3.3.1.4 Visual examination shall be performed on the external surfaces
of the test specimen after the unit is removed from the salt
spray cabinet. All deterioration or corrosion shall be
recorded. No attempt shall be made to clean the test specimen.
In addition, care shall be taken to prevent salt residue from
being removed from the test specimen during handling.

3.3.2 The test specimen shall be transferred to an oxygen humidity
chamber within one hour after salt spray test.. The test specimen
shall be installed in the same manner as noted in paragraph 3.3.

3.3.2.1 Prior to evacuation, perform a functional test as specified in '
paragraph 2.5. . . . • . :

3.3.2.2 The chamber shall be evacuated to a pressure of 20 mm Hg at '-,'-
ambient temperature conditions and back filled with commercial
oxygen 95 +5 percent until the chamber pressure increases to
5.0 +0.2 psia. Chamber temperature shall be increased to 125 +5•'?•
Then proceed with the following steps: ,
1. Maintain these conditions for 12 hours.

2. Perform a functional test as specified in paragraph 2.5. .

3.3.2.3 Maintain the oxygen environment at 5.040.2 psia and introduce
sufficient moisture to obtain a relative humidity 95 ±5 percent
with distilled water having a Ph factor of 6.5 to 7.5. Chamber
temperature shall be reduced to and maintained at Ik ±10 F.

After the conditions of 3.3-2.3 have been verified, the chamber
temperature, pressure, and humidity shall be varied as follows:

1. Increase the temperature to 125 +5F, -15F in 2 hours +15
minutes. During this period, the pressure shall be 5.0 +0.5
psiaj the relative humidity shall be 95 +5i -15?, and the
02 shan be 95,+5, -152.

2. Maintain the temperature of 125 +5F, -15F for 6 hours +15 :
minutes. During this period, the pressure shall be 5 +0.2
psia, the relative humidity shall be 95 ±5%, and the 02
shall be 95 ±5*.

;'•'• • 3. Decrease the temperature to 60 +10F in 10 hours +15 minutes.
During this period, the pressure shall be 5-0 +0.5 psia, the
•relative humidity shall be 95 +5, -15£, and the 0~ shan be

• :••.: . 95 +5, -15*. •.-.'-. •• . ;

.-,' .'.'V,-.'
Ar8
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3.3.2.3 (continued)

4. Maintain the temperature of 60 +10 F for 6 hours +15 minutes.
During this period, the pressure shall be 5.0 +0.2 psia,

'•'.':' the relative humidity shall be 95 ±5*, and the 02 shall be
/ ' 95+5*. •• ... ; . ... . -.- ' _'• .

5. Steps 1 through 4 constitute one 24-hour cycle and shall be
repeated continuously for a total of four cycles.

6. After the fourth cycle the chamber shall remain constant at
60 +10 F until the total test time of 120 hours minimum are
accumulated. During this period, the pressure shall be 5.0
+0.2 psia, the relative humidity shall be 95 ±5£, and the
Q2 shall be 95 ±5%.

7. Perform.a functional test as specified in paragraph 2.5 at .
the following intervals: 6, 22, 30, 46, 54, 70, 73, 94,. .
102, and 118+1 hours.

3.3.2.4 After the oxygen humidity chamber has returned to room ambient
condition (temperature and pressure) and while the test specimen
is still in the chamber perform a functional test as specified in .
paragraph 2.5. (The chamber door nay be open .during this
functional test.)

3.3.2.5 Visual examination shall be performed on the external surfaces of
the test specimen after the unit is removed from the chamber.
All deterioration or corrosion shall be recorded.

3.4 High/Low Temperature - Life ' ,

3.4.1 The test specimen shall be mounted in a High/Low temperature chamber;
and no attempt shall be made to clean the test specimen. The
position of the test specimen and test setup installation shall be
as noted in paragraph 3.3,1.

3.4.2 Prior to lowering the temperature-, perform a functional test as
specified in paragraph 2.5 and a dielectric strength test as
specified in paragraph 2.6 except the applied voltage shall be
280+5 vdc. ..

3.4.3 Perform High/Low Temperature Test as follows: (14 days)

1. Chamber temperature shall be decreased at a rate not greater
than 5 F/ndnute from room ambient to 40 +5 F. " The chamber shall
be reduced to and maintained at 40 +5 F for 96-+ Ithours.

A-9;
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3.4.3 -1. (continued)

Perform a functional test approximately every 2k hours, and during
the last functional test perform a dielectric strength test
as specified in paragraph 3.4.2.

2. Chamber-temperature shall be increased at a rate no greater ,
than 5 F/minute from-r^o to 125^5 F. The chamber shall be
maintained at 125 ±5 F for 240' jj hours. During this period, ."'...
perform a functional test approximately every 2k hours; and
during the last functional test perform a dielectric strength,
test as specified imparagraph 3.4.2.. , ; ' ' •:'.'' .,''_'.•-"=

3«: Chamber temperature shall be increased at a rate no greater
than.5 F/minute from 125 to 200+5 F. The.chamber shall be
maintained at 200 +5 F for 3C(+30, -5) minutes;. . . ; : .

After stabilization for 15 minutes' at 200.F perform a -•'.'•''..
functional and dielectric strength test as specified in ". • - ?
paragraph 3.4.2. • ''. ..•..;. .. = . :

4. Chamber temperature shall be decreased at a rate no greater ;
than 5 F/minute from 200°F to room ambient. Allow, test speciaien :
2 hours minimum to stabilize at room a-r.bient temperature and ...
.perform a.functional and dielectric strength test as specified ; :

. in paragraph 3.4.2. '

5. Chamber temperatiire shall be decreased at a rate .not-greater ;•'.
than 5 F/minute from room ambient tc -20. ;5 F. The chamber .
shall be maintained at -20 _r5F for 24 ;.l hours. No functional
testing is to be conducted during this period. •

6. Chamber temperature shall be increased at a rate not greater
than 5 F/minute from -2C F to roon ambient. .'Allow test .•".-.
specimen 2 hours minimum to stabilize at room ambient temperature
and perform a'functional and dielectric strength test as specified
in paragraph 3.4.2. (The chamber door may be open during'this •'••'
functional test.)

f, 3.5 Vacuum (4.4) ' ' / '• .• : . ' ' • • ' ' , . . - . ' . '; .

3.5.1 The test specimen shall be mounted in a vacuum chamber; perform - .
a functional test as specified in paragraph 2.5 while the chamber.
is at room ambient condition.

3.5.2 Perform the vacuum test at a vacuum of at least-1 x 1C~̂  nas Hg and"with
the test' specimaj temperature at 40 3 5°F for 50 i£ hours. - Temperature'

. ; ' shall be decreased at a rate not greater than 5 F/rninute from room
ambient to 40 + 5F. (Thermocouple shall be located approximately as
shown in Figure I). • ..
After the test specimen has been stabilized at the required vacuum-
and temperature perform a functional test as specified in paragraph

. 2.5. . Repeat the functional test approximately at the following times:
24 and 50 hours.

A-10
SD 68-687



.SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION; ::t-

.

':',-.."';\ ,.:',- r:,';-..;-.':vv'::.'•-:.''/'' :;'":-v •'•-..'•'•' . .** 4921178 •
-' •".';.v';-- '•'••./•-";' - ' " . ':. " '• '• '/<.' '. " -. •'. -'"'Page 9 V •'•'•"; '

3.5.3 The teat specimen temperature shall be Increased at a rate
not greater than 5 F/minute from 40 to 135 ± 10 P. The test '
specimen temperature shall be maintained at 135 ±10 for . .
50 ̂  hours. '.':' - •'":'..'

After the test specimen has been stabilized at the required
vacuum and temperature, perform a functional test as specified
in paragraph 2.5. Repeat the functional teat again approximately
at the following times: 24 and 50 hours. .

3.5.4 The test specimen temperature shall be decreased at a rate no
greater than 5 F/minute from 135 F to room ambient. .

After the test specimen has been stabilized at the' required
vacuum and temperature fo- 1 hour, perform a functional test
as specified in paragraph 2.5.

3-5.5 After chamber temperature and pressure has returned to room
ambient condition, perfor=. a functional and dielectric strength
test as specified in paragraph 3.4.2.

3.5-6 During the vacuum test, at temperatures of 40 and 135 F, all
electrical circuits shall be energized by applying to each of .
the positive (+) test points 26 + 0.26 V (rms), 800 cycles and
connecting a suitable.load resistor to the minus (-) test points.
An AC current of 110 + 10 milliamps shall flow through each circuit
(See Table II for connecting points). These circuits shall be .
monitored throughout the test, the reading shall be recorded
approximately every 24 hours and at the end of the test.

TABLE 'II

From (+)

J2-E.
R
K
L

G

H

S

M
X
N

V -

w

To (-)

Jl-P

R
K

L

G

H

S

H

X

N

V

w

SD 68-687
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3.6 Acceleration (4.10)

3.6.1 The assembly shall be subjected to an acceleration test by
applying 20 + 1 g's in each direction of three mutually , :, ;
perpendicular axes as indicated by Figure I. The acceleration .'.-•.-.
shall be applied for 5 +1, -0 minutes in each direction of

'. " . each axis. •-,-..' .. ..- ' .'.•'. . • .'•••' ' • " '• • . •' • ..-.'' -. •' /.'!•••'..

3.6.2 Monitor for discontinuity during the acceleration test as specified
in paragraph 3.2.4. ; ••''.-. '•'..-. .

3.6.3 Prior to acceleration test,after the assembly has been mounted • :
on the fixture, perform a functional test as specified in .

, . paragraph 2.5; and subsequent to the completion of the .-,.. : .
•••,• acceleration exposure, perform the functional and dielectric

strength test as specified in paragraph 3-4.2. '

'3.7- Shock (4.9) -'V>.: ;-,"'- ''' r- '•''.'"-.'"'"""• ''-,''' '. ;-:-' ; ;-- ;

3.7.1 The Assembly shall be subjected to a terminal peak sawtooth pulse
in both directions in each of the orthogonal axes (six shocks :'
total). Magnitudes and directions shall be outlined in Table III
and Figure I. The total pulse duration shall be 10 to 15 millir
seconds including a decay'time no greater than 10 percent of the
total duration.

3.7.2 Monitor for discontinuity during shock test as specified.in
paragraph 3,2.4. . .

3.7.3 Prior to and subsequent to the complete shock exposure, perform
the functional and during the last functional test perform a
dielectric strength test as specified in paragraph 3.4.2. These
functional tests are for engineering reference only. .

4.0 Visual Examination ' : .

The external and internal surfaces of the test specimen shall be
visually inspected and there shall be no evidence of structural
damage resulting from the foregoing test. All damage shall be.
recorded. . . ;

A. 12,
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Table III
(Shock Teat)

Magnitude

20 g

35 g

78 g

tad.3

-X

±Y
+x, +z, -z

A-13
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3.6 T&QA M2.4.1 : Laboratories & Test Quality Assurance .
Responsibilities. . • • . . -

4.0 GEiSRAL REQUIREM0ITS - . " .

The test specimen shall be subjected to the tests, described herein
without degradation of performance or structural integrity. Failure to
meet specified tolerance levels shall constitute a failure and shall
be reported in accordance with NR/SD Policies and Procedures N-403.

Unless otherwise specified, all environmental tests shall be performed
at room ambient temperature and conditions.

Arv .special test fixtures required shall be in accordance with
Specification MC999-0050C. , , . .

4.1 Safety:

Normal safety precautions shall be observed at all times. Pre-
caution shall also be taken to ensure that the test item incurs
no damage as a result of handling.

4 . 2 Quality Assurance Provisions: • " • " • .

; 4.2.1 All testing shan be performed per T&QA M2.4.1.

4.2.2 Equipment used shall have a valid calibration decal
effective for the estimated test phase period.

4.2.3 All tests shall be witnessed and certified by NR/SD and
NASA Inspection personnel. .

4.2.4 Cognizant engineering personnel shall be notified prior to
the start of tests.

4.3 Data and Reports: . . : .

4.3-1 All'data recorded or noted visually shall be tabulated in
an. Engineering/Laboratory Notebook and verified for accuracy

' by NR/SD Inspection personnel. All test setups shall be
described, with complete electrical schematics maintained
of the circuitry. Circuits and/or schematics contained here-
in need not be repeated in the Engineering Laboratory
Notebook.

4.3.2 A Space Division, Category I Test Report shall be issued
after completion of testing. . .

.SD 68-687-
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5.0 DETAIL REQUIREMENTS

5.1 Visual Examination:

5.1.1 The test specimen shall be visually examined for confor-
••'.'•'.•• mance to production drawings and for evidence that

. . has passed assembly andj acceptance ihspjection.._ _ _ _ .
Engineering shall determine whether"the unit is acceptable

. . for Qualification Testing and shall.so state inthe . :
Engineering/Laboratory Notebook. . . : ' - ' ' " ' •

5.1.2 Following'.the test efforts described herein, the specimen
shall again be examined under the direction of Apollo

:"•'•• ' Engineering and/or Reliability for structural or electrical
.;.'.•'•.''. - " - -damage. •' ' -.. - • •' . • /•- . -•'••-.; ' ' ' •

5.2 Functional Tests: . • , .

5.2.1 Insulation Resistance

Using a megohm bridge, apply a test potential of 200+10 VDC
' ' and measure the resistance from each pin on Connector Jl

to the chassis, individually. Allow the meter to stabilize
for a minimum of 30 seconds before recording each measure-'".

'-.••' ' . ment. • .-.....-. : ' .'.- • . ':' ; ••. .'.'.

: ' .'. Any resistance reading less than 90 megohms shall be '.,,
considered a test failure, except when otherwise noted.

' 5.2.2 Continuity . .

5.2.2.1 Using an ohmmeter, verify that continuity exists
. between the following pins: '

From

Jl-C
Jl-F
Jl-G
Jl-L
Jl-M
Jl-N
Jl-P
Jl-R
•Jl-S
Jl-T
Jl-U
Jl-V
Jl-X
Jl-T
Jl-Z
Jl-A
Jl-B
Jl-C

From To

J2-C
J2-F
J2-G
J2-L
J2-H
J2-N
J2-P
J2-R
J2-S
J2-T
J2-U
J2-V
J2-X
J2-Y
J2-Z
J2-A
J2-B
J2-C

Jl-H
Jl-J
Jl-K
Jl-J .
Jl-K
Jl-M
Jl-N
Jl-P '
Jl-R
Jl-S
Jl-T • ' • ' - •
Jl-U
Jl-V
Jl-V/
Jl-X
Jl-T
Jl-Z
Jl-AA

J2-H
J2-J
J2-K
J2-J
J2-K
J2-M
J2-N
J2-P
J2-R
J2-S
J2-T
J2-U
J2-V
J2-¥
J2-X
J2-T
J2-Z
J2-AA

SD 68-687
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5.2.2.1 (Cont'd.) ,

: From . • To

Jl-D
Jl-E
J1-F2
Jl-G
Jl-H
Jl-I

5.2.2.2

J2-D
J2-E
J2-F
J2-G
J2-H
J2-I

. From

Jl-BB
Jl-CC
Jl-DD
Jl-EE
Jl-FF
Jl-GG
Jl-HH

IL-6227-801
; Page 7

To

J2-BB
J2-CC
J2-DD
J2-EE
F2-FF
J2-GG
J2-HH

During the initial and final continuity test, record
the measured resistance for each of the pins listed
above. All other continuity tests shall be com-
pared with the initial check, but need not be
recorded, except when dissimilarity is observed.

5.2.3 Capacitance Test

Using an impedance bridge, measure the capacitance :
between each of the following connector pins and chassis.
Any reading less than 5»500 picofarads at room ambient
perature (70-73?) and less than 3,500 picofarads at all
other test teaperatures shall be considered a test failure.
The test voltage applied by the bridge shall be verified as
being greater than 0.5 volts rms and less than 7.0 volts
rms at 1,000 cps.

Pin (To Chassis)
Jl-K
Jl-L
Jl-N
Jl-P
Jl-R
Jl-S
Jl-G
Jl-H
Jl-M

. Jl-V .
Jl-W
Jl-X

Pin (To Chassis).
J2-K
J2-L

. J2-N
J2-P
J2-R
J2-S
J2-G
J2-H
J2-M
J2-V
J2-W
J2-X

5.3 Dielectric Strength:

Using a megohm bridge, apply a test potential of 375+10 VDC for
a period of 5.0(40.0, -0.5) seconds, between all pins of Jl tied
together and to chassis ground. Rate of voltage application shall
not exceed 100 volts per second. Current leakage shall be less
than 2 milliamperes (in accordance with MIL-STD-202, Method 301).

SD 68-687
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5.4 Vibration:

5.4.1 Sinusoidal Resonance Search . . :.'. • • • ' . ' ; • " ' • ' • ' -

5.4.1-1 Prior to the start of the resonance search.
and after the specimen has been mounted to the .'

. . vibration fixture, an initial Functional and .
• Dielectric Strength Test shall be conducted as

specified in Paragraphs 5.2 and 5«3« . '

5.4.1.2 A resonance search shall be conducted in each of
: ' the three orthogonal axes (Ref..Figure 3) in : .

accordance with the requirements of KC9.99-0050C,
. Paragraph 4.8.2.1, except for the following: • •

- Frequency Range: 10 cps to 2000 cps, 2(+0,-l) g.. , .
Sweep Rate: 10(+1,-0) minutes per axis

5.4.1.3 Response accelerometers shall be used. The location
and number shall be determined, prior to the test by
Apollo CSH Dynamics, Department 099-220. ' . ; . ' :

5.4.1.4 All response accelerometers and the control
accelerometer.shall be FH tape recorded and plotted . .

: on Form 2974 log paper and properly identified. '..; ..'.•'

5.4.1.5 A functional test shall be conducted as specified .
ia Paragraph 5.2, following completion of the :

. • . resonance search. .

5.4.2 Random Vibration -

5.4.2.1 Two levels of.random vibration spectrum levels shall
be applied to the specimen in each of the three
orthogonal axes. (See Figure 3) ' '

- Level A - Duration is 2.5(-K).25, -0) minutes ..
' - ' - ' " . 20 to 80 cps - 3 db/octave linear .

, increase to 0.06? g2/cps . .

80 to 2000 cps - Constant at 0.06? ĝ /cps •

Level B - Duration is 12.5(+1.0, -0) minutes
20 to 80 cps - 3 db/octave linear • V '••'; .:.

' • • ' . . increase to 0.003 ĝ /cps • -

. . 80 to 2000 cps - Constant at 0.003 .g2/cPs

•••--• - KQTE; The durations shown do not include equalization
time which shall be conducted prior to the__

. . . start of the "X" axis andi_pne. qf_ the :two~~~~-~
remaining axes.

B-8
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5.4.2.2 During the above vibration tests, the circuits
. listed in Figure 2A shall, be energized and monitored ;

for discontinuities greater than 70 microseconds.
If discontinuity occurs an oscilloscope shall be
connected in the circuit and discontinuity duration

; shall be noted and recorded.

' ' . 5.4.2.3 A functional test shall be conducted as specified
in Paragraph 5.2, following final random vibration

•...•'•• exposure in each level. However, the final func-
tional test may be performed after the test speci-

. • men is mounted in the salt spray chamber.

5.5 Corrosive Contaminants, Oxyg en-Humidity: .

5.5.1 Salt Spray :

5.5.1.1 The test specimen shall be placed into a salt
spray cabinet in a position which simulates space-
craft installation. (See Figure 3)

. 5.5.1.2 Prior to the salt spray application, and after
installation into the chamber, the specimen shall
be subjected to the functional tests specified in
Paragraph 5.2.

5.5.1.3 The salt spray application shall be in accordance
with Method 509, Procedure I, of MIL-STD-810, with
the following exceptions:

(a) The salt solution shall be 1 percent by
weight. :

(b) The test duration shall be 1 hour.

(c) Cabinet conditions shall be ambient.

5.5.1.4 Subsequent to the salt spray exposure, while the
specimen is still installed in the chamber, conduct .
the functional test as specified in Paragraph 5.2..

5.5.1.5 Visual examination shall be performed on the
external surfaces of the specimen after the Tinit
has been removed from the salt spray cabinet.
All deterioration or corrosion shall be recorded.

5.5.1.6 No attempt shall be made to clean the test specimen
and care shall be exercised to prevent salt residue
frpm'being removed from the specimen during handling.

B-9
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5.5.2 Oxygen - Humidity

5.5.2.1 The test specimen-shall be transferred from the :
. salt spray cabinet to an oxygen - humidity chamber
within one hour after-completion of the Salt
Spray test. The specimen shall be installed in
the manner-described in Paragraph 5.3.1.1. . .

5.5.2.2 Prior to pressure evaluation, the functional test .
.'.-.' of Paragraph 5.2 shall be performed. :

5.5.2.3 The test chamber shall be evacuated to a pressure
. of 20 mm Hg at ambient temperature conditions . .
and back filled with commercial oxygen(95+5 percent)
until the chamber pressure increases to 5.0+0.2 psia.

Chamber'temperature shall be 125+5F. .'•'.•'

These conditions shall be maintained for a period
. of 12 hours.

5.5.2.4 Following the 12-hour exposure, perform the
functional test as specified in Paragraph 5.2.

5.5.2.5 Maintain the oxygen environment at 5.040.2 psia
and introduce sufficient moisture to obtain a-
relative humidity of 95+5 percent, with distilled
water having a pH factor of 6.5 to 7.5. Chamber
temperature shall be maintained at 7A+10F.

5.5.2.6 After the conditions of the above have been veri-
. fied, the chamber temperature, pressure, and
humidity shall be varied as follows:

(a) Temperature

Pressure

- Increase to 125(+5, -15)F
in 2 hours +15 minutes

- 5.0+0.5 psia

Relative Humidity - 95(+5, -15 percent)

(b)

Oxygen

Temperature

Pressure

Relative Humidity

Oxygen

- 95(+5 > -15 percent)

- Maintained at 125(+5, -15F)
for 6 hours +15 minutes

- 5+0.2 psia

- 95+5 percent

- 95±5 percent

•JB-10
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5.5.2.6 (Cont'd.) '.-•

: (c) Temperature

.'.'•"• Pressure

Relative Humidity

' Oxygen

(d) Temperature

: Pressure

IL-6227-801
Page 11

- Decrease to 60+10F in
10 hours +15 minutes

- 5.0+0.5 psia

- 95(-̂ , -15 percent)

- 95(+5, -15 percent)

- Maintained at 60+10F
for 6 hours +15 minutes

- 5.0+0.2 psia ,

Relative Humidity - 95+5 percent

"Oxygen . • - 95+5 percent—,

5.5.2.7 Steps (a) through (d) above, constitute one 24-hour
cycle, and shall be repeated continuously for a
total of four cycles.

5.5.2.3 After the fourth cycle, the chamber temperature
shall remain at 60+10F until the total test time
of 120 hours minimum is accumulated. During this
period, the pressure shall be 5.0+0.2 psia, the
relative humidity 95+5 percent, and the oxygen
at 95+5 percent. .

5.5.2.9 The functional tests of Paragraph 5.2 shall be :

conducted throughout the 120-hour exposure at the
following intervals: 6, 22, 30, 46, 54, 70, 78,
94, 102, and 118+1 hours.

5.5.2.10 Follovd.ng the oxygen - hunddity test, after the
chamber has returned to room ambient condition
(temperature and pressure), and while the
specimen is still in the chamber, perform the
functional test of Paragraph 5.2. (The chamber
door may be open during this functional test.)

5.5.2.11 Visual examination shall be performed on the
external surfaces of the test specimen after the
unit has been removed from the? chamber. All
deterioration or corrosion shall be recorded.

SI>:68-68t:
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5.6 High/Low Temperature - Life:

5.6.1 .The test specimen shall be mounted in-a high/low __
• £. temperature chamber, and no attempt shall be made to clean ,

-• ; /LIthe test specimen. The position of the specimen shall be ...,..-;
j as noted in Paragraph 5.3.1.1.. (See Figure 3)

' 5*6.2 Prior to lowering the temperature/perform the functional
test of Paragraph 5.2 and the Dielectric Strength test of
Paragraph 5.3, except the applied voltage shall be 280+5 VDC.

5.6.3 Perform the High/Low Temperature Test for fourteen days,
as follows: • ' . . . . , .. : ' . . . :

Temperature " Duration/Delta Change

1. Ambient to 1*0+5? 5F/minute maximum

2. 40+5F. 96+1 hour . . . . ''•'•

3. 40+5F to.!25+5F

4. 125+5F

5F/minute maximum

240+1 hour

' 5. 125+5F to 200+5F 5F/nnx.ute maximum

6. 200+5F 30+30 ndnutes-

7. 200+5F to Ambient 5F/minute maximuni

8. Ambient 2 hours

9. Anibient to -20+5F 5F/minute maximum

.10. -20+JF 24+1 hour ; :

-11. -20+5F to Ambient 5F/minute maximum

12. Ambient 2 hours

Functional

Every 24 hours per
Paragraph 5.2* ;

Every- 24 hours per -
Paragraph 5.2*. .. .

Functional and-
Dielectric Strength
when stabilized per
Paragraph 5.6.2

Functional and Di-
electric Strength
after 2 hours per
Paragraph 5.6.2.

No Functional

Functional and Bi-
ele.ctric Strength
after 2 hours per
Paragraph 5.6.2.

* .During the last functional, perform a dielectric strength,
test as described in Paragraph 5.6.2.
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5.7 Vacuum:

5.7.1

5.7.2

The test specimen shall be mounted in a vacuum chamberj
perform a functional test as specified in Paragraph 5.2
while the.chamber i§vat room ambient condition, (install T/Cas sfiowri in"F£gure 3)
Perform the vacuum test at a pressure of lxlO~̂ mm Hg
maximum with a specimen.case temperature as follows:

Temperature

1. Ambient to 40+5F
2. 40+5F . ~

3. 40+5F to 135+10F
4. 135+10F

5. 135+30F to Ambient
6. . Ambient.

Duration/Delta Change

5F̂ minute maximum
hours

5F/minute maximue

5F/minute maximum
1 hour

Functional

After stabilizing,
perform functional
at 2, 24, and 40
hours

After stabilizing,
perform functional at
2,,24, and 40

Stabilize and per-
form a functional
test.

5.7.3 All filter circuits shall be continuously energized with
.an AC current of 110+10 milliamperes at 26+0.26 VRI6, 800
cycles connected through a suitable load resistor. "Current
through each circuit .shall be measured before and after

. each of the above functional tests. (See Figure 5)

5.8 Acceleration: . .

5.8.1 .The assembly shall be subjected to an acceleration .test
by applying 20+1 g's for 5+i rainutes in each direction of
three mutually perpendicular axes, as indicated by Figure 3.

5.8.2 Monitor for.discontinuity during the acceleration test per
- Paragraph 5.4.2.2.

5.8.3 Prior to acceleration test, after the assembly has been
mounted on the fixture, perform a functional test per
Paragraph 5«2, and subsequent to the completion .of the
acceleration exposure, perform the functional and dielectric
strength tests per Paragraph-; 5*6.2. ' ••' ' .

'SD 68-687-
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: 6.1.2.3.4 Connect positive lead of megohmmeter
to TP3 and repeat Paragraph 6.1.2.3.3.

6.1.2.3.5 Connect positive lead of megohnmeter
... to TP5 and move Switch S31 from Position 1

: ; through 3, allowing 30 seconds.minimum
stabilization for each step.

6.1.2.3.6 Disconnect megohmmeter. '

6.1.2.4 Continuity:(5.2.2)

6.1.2.4.1 Connect an ohmmeter across TP1 and TP2. •

.6.1.2.4.2 Conduct the continuity test by moving
Switch S30 from Positions 1 through ..
23, allowing sufficient time between
switch movement for meter stabilization.

6.1.2.4.3 Connect the ohmmeter across TP3 and TP4.
and repeat Paragraph 6.1.2.4.2.

6.1.2.4.4 Connect the ohmraeter across TP5 and .
TP6 and save Switch S31 from Position 1
through 3.

. 6.1.2.4.5 Disconnect ohmmeter.

6.1.2.5 Capacitance Test: (5.2.3)

6.1.2.5.1 Connect the negative lead of an impedance
bridge to the chassis ground and the
positive lead to TP1.

6.1.2.5.2 Measure capacitance by placing Switch S30 .
to the following positions: 4, 6, 7,
8, 9, 22, and 23.

6.1.2.5.3 Connect the positive lead of the im-
pedance bridge to TP2 and placing S30
to the following positions: 4, 6,

. 7, 8, 9, 22, 23.

6.1.2.5.4 Connect the positive lead of the im-
pedance bridge to TP3 and measure
capacitance by placing Switch S30 to
the following positions: 3, 6, 13,
14, and 15. ,.

68-687":
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6.1.2.5.5 Connect the positive lead to TP4 and
measure capacitance by placing Switch
S30 to the following positions: 3, 6;
13, 14, and 15.

6.1.2.5.6 Disconnect the impedance'bridge.

6.1.3 Dielectric Strength (5.3) ( ; '•- .hrs. J1968)

6.1.3.1 Connect the specimen to the test equipment using -
Figure 4.2 Dielectric Strength Test) harness: •

'••••' (P5 and P6 to J5 and J6).l . :•'•'•' ••':. .

6.1.3.2 Attach positive lead of megohm bridge to TP? and :

the negative lead to chassis ground.

6.1.3.3 Adjust for a test potential of 375j-10 VDC and
• • . . record meter reading. . • •". ', . '. • : . • ' • - . " : '

6.2 Vibration: (5.2) . .- /; . ;:: ; ./.. \ . " . " • • , ; . V ^ ''.

•...'•' 6.2.1 Resonance Search axis ( hrs. 1968).

Conduct per Paragraph 5«4.1. ? ;".

6.2.2 Resonance Search axis ( hrs. : 1968),

Conduct per Paragraph 5.4.1. . .'/

6.2.3 Resonance Search axis ( hrs. 1968);

Conduct per Paragraph 5.4.1. '.." ..

6.2.4 Post-Test Functional (. hrs. 1968).

Repeat Paragraph 6.1.2, except 1R voltage is 100+10 VDC. • .

6.2.5 Remove test harness (Figure 4.2). ' ;.

6.2.6 Connect the test specimen to the chatter detection equipment
(Reference Figure 4.3 ) utilizing the test harness Pl:and P2.

6.2.7 Random Vibration, Levels A fr B,axis ( hrs. .1968).

6.2.7.1 Turn on power supply and set at 28.5+1.5 VDC. ': ••

6.2.7.2 Turn on SI.through.S20 (Figures 2(A) and 2(B) ref.)

'NOTE; Load currents are set at 100 ma and can
be. verified by rotating S21 from Position 1 .

• . ... through 6 and opening the proper switch,
. as described.below:

•L .̂.L :̂̂ :I.̂ '̂ :'C:.:.- '^li '•'. 1: '•."-.:."-•'• •: ' ' " ' ' . ' . ' .". . . ' : .• ' .•" :SD 68-687-



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION •

IL-6227-80i
.Page 17

6.2.7.2 (Cont'd.) ,

Switch , Position

S21
S21
S21
S21
S21

- S21

;n Switch .'-. Read Current

S15 100 ma .
S16
SI? .
S18
S19
S20 10(1 ma

1 - '
• • ; 2
-=..-.:.. 3 - '. ' . -

A .
' •••••'. 5 .:. ' " ' '

. . • - . ' • - 6 ; . - - . . • ;-.

Upon completion of load current verification, verify
S15 through S20 are in the ON position and S21 is
OFF. (See Figure 2).: ,

6C2.7.3 Hook up DCN chatter checkers. (See Figure.2).

Verify chatter checkers are operational and set at
70+7 microseconds. Operation of the chatter checkers
can be verified by opening Switches S15 through S20.

6.2.7.L. Verify S15 .through S20 ON - Reset chatter checkers..

6.2.7.5 Start Random Vibration. •

6.2.8 Random Vibration, Levels A & B, axis (_ hrs. 196>8)«

Repeat Paragraphs 6.2.7.1 through 6.2.7.5.

6.2.9 Randos Vibration, Levels A & B,axis ( -hrs. '_ 1968).

6.2.9.1 Repeat Paragraphs 6.2.7.1 through 6.2.75. .

6.2.9.2 Remove chatter checker hookup and test harness.

6.2.10 Post-Test Functional (_ hrs. 1968).

Repeat Paragraph 6.1.2 (except IR voltage is 100+10 VDC and
resistance, shall be 90 megohms minimum).

6.3 CCOH (5.5):

6.3.1 Pre-Test Functional (_ hrs. 1968).

Repeat Paragraph 6.1.2 (except IR voltage, is 100+10
VDC and resistance shall be 90 megohms minimum) after
installation of specimen in the salt spray cabinet.

6.3.2 Salt Spray (5.5.1) ( .hrs. _

6.3.3 Post-Test Functional ( hrs.

_1968).

_1968).

Repeat Paragraph 6.1."2 (except IR voltage .is 100+10 -
VDC and resistance shall be 10 megohms minimum) with
specimen still in the salt spray cabinet.

B-17
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6.3.4 Visual Examination ( hrs. 1968).

. Visually examine the specimen following removal from the
salt spray cabinet. Note condition in Laboratory Notebook.

6.3.5 Pre-Oxygen-Humidity Functional ( hrs. 1968).

Repeat Paragraph 6.1.2 (except IR voltage is 100+10 VDC and
' ' • ' ' . ' '. resistance shall be 10 megohms minimum) after installation of

. . specimen in the oxygen-humidity chamber (within 1 hour after
'-•" •• '••••• '• ' ;: 6'3-4).. ••••-.. -. : . . •••" ' ; v. V- •

. . 6.3.6 Twelve-Hour Dry Oxygen (5.5.2)

, , 6.3.6.1 Start ( hrs. 1968). '

6.3.6.2 Stop ( hrs. 1968).

6.3.7 Post-Oxygen Functional ( hrs. 1968).

Repeat Paragraph 6.1.2 (except IR voltage is 100+10 VDC and
resistance shall be 10 megohms minimum).

• • 6.3.8 Oxygen-Humidity (24 Hours) .

6.3.8.1 Time zero ( jhrs. 1968).

' . Temperature increased to 125F in two hours.

.6.3.8.2 Time plus 6 hours ( hrs. 1968)..

Repeat Paragraph 6.1.2 (except IR voltage is 100+10
VDC and resistance shall be 10 megohms minimum).

6.3.8.3 Time plus 22 hours ( hrs. 1968).

Repeat Paragraph 6.1.2 (except IE voltage is
. 100+10 VDC and resistance shall be 10 megohms

.- minijnum). .

6.3.8.4 Time plus 30 hours ( hrs. 1968).

Repeat Paragraph 6.1.2 (except IR voltage is
100+10 WC and resistance shall be 10 megohms

. .' • . . . minimum).

6.3.8.5 Time plus 46 hours ( hrs.:.._. _1968).

Repeat Paragraph 6.1.2 (except IR voltage is
. „ . 100+10 VDC and resistance.shall be 10 megohms

minimum). . .. . '

[Bj-18
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6.3.8.6 Time plus 54 hours ( hrs. ___ _ 1968).

Repeat Paragraph 6.1.2 (except IR voltage is
. 100+10 VDC and resistance shall be 10 megohms

6.3.8.7 Time plus 70 hours ( hrs. _ 1968).

•Repeat Paragraph 6.1.2 (except IR voltage is .
100+10 VDC and resistance shall be 10 megohms
mininrujj) . • .

6.3.8.8 Time plus 78 hours ( _ hrs. _ 1968).

; Repeat Paragraph 6.1.2 (except -IR voltage is .
100+10 VDC and resistance /shail be 10 megohms

. minimic. ' • . ' . . . . .

6.3.8.9 Time plus 94 hours ( _ hrs. 1968).

• _ Repeat Paragraph .6.1.2 (except IR voltage is
100+10 VDC and resistance shall be 10 megohms

. ' minimtsi) .

6.3.8.10 Time rlus 102 hours ( .hrs. _ 1968).

Repeat Paragraph 6.1.2 (except IR voltage is
.100+10 VDC and resistance shall be 10 megohms .

6.3.8.U Time plus 118 hours ( _ hrs. 1968).

Repeat Paragraph 6.1.2 (except IR voltage is
100+1C VDC and resistance shall be 10 megohms
minimus) .

6.3.9 Post Oxygen-Humidity Functional

After chamber hss returned to room ambient temperature, repeat
Paragraph 6.1.2 (except IR voltage is 100+10 VDC and resis-
tance reading shall be 10 megohms

6.3.10 Visual Examination ( hrs. __ _ 1968).

Visually examine the test specimen following removal from
the chamber. Note condition in Laboratory Notebook.

6.4 High/Low Temperature - Life (5.6) :

6.4.1 Pre-Test Functional ( _ hrs. _ 1968).

Repeat. Paragraph 6.1.2 (except IR voltage is 100+10 VDC and
resistance shall be 90 megohms minimum) after installation of
the specimen in the -chamber.

X .
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1968)./

. Repeat paragraph 6.1.3 except the applied voltage shall be
280+5 VDC.

6.4.3 Fourteen Day High/Low Temperature as follows: -

6.4.3.1. 40°F for 96 hours.

6.4.3.1.1 T + 24 hours - Functional per paragraph
6.1.2 ( hrs. 1968).

6.4.3.1;2 T + 48 hours - Functional per paragraph
- . . - - . 6.1.2 ( hrs. 1968).

6.4.3.1.3 T..+ 72 hours - Functional per paragraph
6.1.2 (__hrs.__ 1968).

6.4.3.1.4 T + 96 hours - Functional per paragraph
6.1.2 ( hrs. 1968).

Dielectric Strength per paragraph 6.1.3
except.applied voltage shall be 280+5 VDC.

6.4.3.2 125°F for 240 hours.

6.4.3.2.1 T +24 hours - Functional per paragraph
6.1.2 ( hrs. 1968).

6.4.3-2.2 T + 48 hours - Functional per paragraph
6.1.2 ( hrs. 1968).

6.4.3.2.3 T + 72 hours - Functional-per paragraph
6.1.2 ( hrs. • _1968).

. ; 6.4.3.2.4 T + 96 hours - Functional per paragraph
. \;i; ,.o 6.1.2 ( _hrs. 1968).
• . • '. • .-' 't. • '

6.4.3.2.5 T + 120 hours - Functional per paragraph
^ 6.1.2 ( hrs. 1968).

6.4.3.2.6 T + 144 hours - Functional per paragraph
6.1.2 ( hrs. 1968).

6.4.3.2.7 T + 168 hours.- Functional per paragraph
6.1.2 ( hrs. • 1968).

: 6.4.3.2.8 T + 192 hours -'Functional per paragraph
6.1.2 ( hrs. ; 1968).

fB-20
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6.4.3.2.9 T + 216 hours - Functional per paragraph
6.1.2 ( _hrs. _;_.... '....;• 1968).

- 6.4.3.2.10 T + 24.0 hours - Functional per paragraph
6.1.2 ( hrs. 1968).

. Dielectric Strength per paragraph 6.1.3
except the applied voltage shall be
280+5 VDC. . ...

6.4.3.3 125F to 200F, 30 minutes ( hrs. 1968).

• . . . 6.4.3.3.1 After 15 minute stabilization - Functional
test per paragraph 6.1.2.

6.4.3.3.2 Perform a Dielectric Strength test per
paragraph 6.1.3, except the applied

. . voltage shall be 280+5 VDC. .

6.4.3.4 200F to ambient ( hrs. __J-968).

6.4.3.A.I After 2 hours minimum stabilization, at
room ambient, Functional test per para-
graph 6.1.2.

6.4.3A.2 Perform a Dielectric Strength test per .
paragraph 6.1.3, except the applied

• voltage shall be.280+5 VDC.

6.4.3.5 Ambient to -20eF ( hrs. .1968). Soak for
24 hours. Ko Functional.

6.4.3.6 -20F to ambient (_ hrs. 1968).

6.4.3.6.1 After 2 hours minimum stabilization at
room ambient, Functional test per para-

• •graph 6.1.2.

6.4.3.6.2 Perform a Dielectric Strength test per
paragraph 6.1.3, except the applied
voltage shall be 280+5 VDC.

6.5 VACUUM (5.7) *

6.5.1 Pretest Functional ( _hrs. .1968).

6.5.2 40F ~ Vacuum test (50 hours)
Connect specimen to electrical setup as shown in Figure 5«
Apply 26+0.26 V(rms) and monitor for 110+10 milliamps throughout
the 50-hour test phase. (Figure 5)

SD 68-687 •
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6.5.2.1 Start Vacuum test, time zero
.._ 1968).

hrs.

6.5.2.2 T + 2 hours - Functional test per paragraph 6.1.2
( hrs. .1968).. . .:.

6.5.2.3' T -f 24 hours - Functional test per paragraph 6.1.2
. • . (_ hrs. 1968) and record ampere reading.

6.5.2.4 T -f 4.8 hours - Functional test per paragraph 6.1.2
( hrs. 1968) and" record ampere reading.

6.5.3 135F - Vacuum test (50 hours)

Specimen to be monitored for 110+10 milliamps throughout the
"_•.. 50-hour test phase,, as shown in Figure 5.. : —

6.5.3.1 Start 135F - Vacuum test, time zero
1968). .

hrs.

6̂ 5.3.2 T + 2 hours - Functional test per paragraph 6.1.2
( hrs. 1968).

6.5.3.3 T + 24 hours - Functional test per paragraph 6.1.2 .
( hrs. .1968) and record ampere reading.

6.5.3.4 T + 48 hours - Functional test per paragraph 6.1.2
( hrs. _̂1968) and record ampere reading.

. 1968).6.5.4 135F to ambient (5F/minute) ( hrs.

6.5.4.1 After a one-hour ambient stabilization Functional
test per paragraph 6.1.2. .

6.5.4.2 Perform Functional test per paragraph 6.1.2 and
. Dielectric Strength test per paragraph 6.1.3.

6.6 ACCELERATION (5.8)

6.6.1 Pre test operation (_ hrs. 1968).

6.6.1.1 Install the test specimen on the fixture and connect
~" specimen to electrical setup as shown in Figure 4.1
utilizing the Functional test harness.

6.6.1.2 Perform the Functional test of paragraph 6.1.2.

.[B-2_2_
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6.6.1.3 Disconnect the functional test harness from the
test specimen and connect ,the specimen to the .
chatter detector panel (Figure 4.3) utilizing
the test harness connector PI and .P2. • '

6.6.1.4 Repeat paragraphs 6.2.7.1 through 6.2.744.

6.6.2.1 20g acceleration + x axis

6.6.2.2 20g acceleration - x axis

6.6.2.3 20g acceleration + y axis

6.6.2.4 20g acceleration - y axis

6.6.2.5 20g acceleration + z axis

6.6.2.6 20g acceleration - z axis

6.6.3 Disconnect chatter monitor harness and connect the specimen
per Figure 4.1.

6.6.3.1 Perform the Functional test of paragraph 6.1.2.

6.6.3.2 Repeat Dielectric Strength test of paragraph 6.1.3
except the applied voltage shall_be_280+5 VDC.

( hrs. 1968).

( hrs.

( hrs.

( hrs.

( hrs.

( hrs.

1968).

1968).

1968).

1968).

1968).

6.7 SHOCK (5.9)

6.7.1 Pre Test Operation hrs. 1968).

6.7.1.1 After installation of the test specimen to the test
fixture perform the Functional test of paragraph

. • . 6.1.2. '

6.7.1.2 Remove Test Harness (Figure 4.1).

6.7.1.3 • Connect the test specimen to the chatter detector
panel (Figure 4.3) utilizing the test harness
connectors PI and P2.

6.7.1.4 Repeat paragraphs 6.2.7.1 through 6.2.7.4.

6.7.2 20g Shock Test "-X" Axis ( hrs. 1968).

6.7.3 35g Shock Test "+T" Axis ( hrs. ; 1968).

JB-23'
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6.7.4 35s Shock Test "-T" Axis (_

6.7.5 78g Shock Test n+X" Axis (_

6.7.6 78g Shock Test "+Z" Axis (_

6.7.7 78g Shock Test "-Z" Axis (_

Jirs. 1968).

1968).

hrs.

hrs.

1968),

JL968).

6.7.7.1 Repeat Functional test of paragraph 6.1.2.

6.7.7.2 Repeat Dielectric Strength test of paragraph 6.1.2.

6.7.7.3 These tests for engineering information only.

6.8 POST QUALIFICATION TEST EXAMINATION ( hrs.. .1968). .

6.8.1 Visually examine the test specimen and note condition,as
compared with initial pre-test examination (internal and
external). -

6.8.2 End of test is accomplished by review of data with Apollo
Engineering, who shall so state in the Engineering/Laboratory
Notebook. .

[B-24
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North American Aviation, Inc. N 1997- 1
DIVISION

PROJECT NOi CONTRACT MO. DATE

//,- 7~

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT. TEST, DESIGN, OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS, IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED. -

SIGNATURE: ?-/O

WITNESSED
AND "'

UNDERSTOW J

. . r
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North American Aviation, Inc. N 1997- 3
DIVISION

PROJECT NOi CONTRACT NO. DATE

'sissy.;'

': w/w~i-0 -

-£fr£,i (

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT, TEST. DESIGN, OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

P- f- -/ <3^

*,- - JU .-. -

AND
UNDERSTOOD

SD 68-687
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North American Aviation, Inc. N 1997-4
DIVISION

PROJECT NOi CONTRACT NO.

/f T g ^L f Z//-7
DATE

7

/Q J,̂ .(

A/
7-^6P^

C
INSTRUCTIONS

JTATE OBJECT OF EXPERIMENT, TEST, DESIGN. OR
NVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO

BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
3RAWINGS OR PHOTOGRAPHS, IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

SIGNATURE:

WITNESSED
AND

UNDERSTOOD

;SD68r687i
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North American Aviation, Inc

\

N 1997- 9 \
DIVISION

PROJECT NOt

L-ft 6ZS7
CONTRACT NO.

AT/* 4-^(2 117
DATE

iO J'JLf/

t,

T

/o

/•/

23 Jo

P H

.r
</

to

-— J&e

75

jo - /
v

v

7
. y;

:./?
//

U

v

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT. TEST. DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

.19.

••£3-
SD 68-687:
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North American Aviation, Inc. 1997-10
DIVISION

PROJECT NOi CONTRACT NO. DATE

"7

/<?

/

3

9
/*
//

(773}

//-<£ ,/2-r •= ,f
£ f .*

-dj -sz-4
3 8

,3

to*4 M

*S. A/

P P

•$" . . . -J ''*" (rPl-f) 20r''l . Jt-
r r .3 . i

D

£

£

6

Q
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s

c
o
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a -
o
h.

. . . ' * '

. r
z

'. x .

. Y •

•* " 4 .!/.. -^.

.S S- . * x .f

,<f 7 A/ fJ ,V

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT, TEST, DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTAND* 3LE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR P-OTOGRAPHS. IF ANY. BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST SE WITNESSED.

• /^/ ^*" ' \S tf • ~ ^"

WITNF«PD ) 19

nwnFofTonn ( C/' -^f^e^^J @'b 7-/S ,o ^
* x • • - • . .

. 1
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ROCKWELL : CORPORATION , '
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' ' ' • - - ' : ; : - ' • ' • ' : '

North American Aviation, 1997-il
DIVISION

(*i\ \ '•
PROJECT NOi

L-L. 6

CONTRACT NO.

4-92 /' 7
DATE

/O /9&F

23
3o-

30- S • 1//-Z. <JZ-P'

./' r
/£ : U

'3 ' • '• '•' £
/</ 7

//

JZ-L
*/

30- /f

22,

3/00

/4

gooo
41

INSTRUCTIONS
STATE OBJECT Of EXPERIMENT. TEST. DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE-SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

.19.
/-'-; -
^?, , - , /

- c-
'SD 68-687
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North American Aviation, Inc. N 1997-12 •:':\;.-'
'.' "x.':

DIVISION

A C - I )
PROJECT NOi CONTRACT NO. DATE

/o

'.a/

0//0

C

ff
o

J
E
0
h.

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT, TEST, DESIGN, OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY. BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-

C
. . • . . . . • . - - • - • - - . • - • - i -

. . . . . , _ . . _ . . . . . . .... . . • i.._

- is**̂  /^ ~2n* ' J? ̂ > j— *v* *7 // S~ fcSIGNATURE* * " ^t1 **f^^^^ ̂ ^^f;f~—f s~ / / ^¥£?ir '

WITMFSSFD 1 . 19
AND > -/ • Q !*•'•&-, , S&

UNDERSTOOD \<^'-^rS:m<£(/?rf/w./?'?3)/ — ll 19 wo1

•I- ' " ' • • '— • •"" ' ' • ' " ' ' • ':'- ' ..' !r^_: "v

68-687
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North American Aviation, Inc. N 1997-&
DIVISION

5 c e- (40 ;
PROJECT NOt CONTRACT NO. DATE

V J 7

2 -r

fy ( Eftu-At.rz.AT/0V- ^ 5£:c . S13Q

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT, TEST, DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

^L,

SIGNATURE:!

WITNESSED
AND "

UNDERSTOOD z
13%

i«£F:

.19-

C-8

ISD 68-687
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North American Aviation, N 1997-14
DIVISION

PROJECT NOi DATE

W /• fc£&i' •7-'//-f,9 &?

INSTRUCTIONS : -
STATE OBJECT OF EXPERIMENT. TEST/DESIGN, OR
INVENTION AND DESCRIBE IN SUFFICIENT" DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS, IF ANY. BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE .IN-
VENTIVE MUST BE WITNESSED.

SIGNATURE:. -19-

WITNESSED
AND

UNDERSTOOD

SD 68-687
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PROJECT NOi CONTRACT NO.

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT, TEST, DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

• ' NC'-:^V;V':- • >^c •;;! SPACE DIVISION -OF NORTH AMERICAN ROCKWELL CORPORATION;^ -^t , ^::

?:l:'rft?H-%^

|t;,T;;.:/'':i^ ^;'v-:;-';--^:;;r-.^i' !^^-V:^;J>;.r:p;>r;4;':iV'::^>!v^:!;-ii
? - • •" • - ' rt ^v,-: ;!0:,-v::y*,...i,v /•.,;:<:•:.•. :^; ,• -.;.: -' ••-. •.;^'.:V:-:,,.-! V1

.>.:,, ....,,-.,,.,;:•. . . , _ . . : . . :...;, '. _^ .. .....+ ̂ *^:; V; ̂ p '; :.:V-^ • ̂ ^rv

North American Aviation, lnc.75j.sr - : , N 1997-15

DATE

SIGNATURE:.

WITNESSED
AND

UNDERSTOOD .19-

SD 68-687;
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North American Aviation, N 1997-16
DIVISION

PROJECT NOi CONTRACT NO. DATE

// </tse.r

. .?. / -

or

<2 o "."•.'*.'£// 7- y

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT. TEST. DESIGN, OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
3RAWINGS OR .PHOTOGRAPHS, IF ANY, BY NUMBER. ALL9AGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

SIGNATURED

• &bJzWITNESSED"-S'p^_
AND ~">

UNDERSTOOD 1 _

C-ll

SD 68-687.
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North American Aviation, Inc. IM 1997-17
DIVISION

PROJECT NOt CONTRACT NO.
49 2,

DATE

o?oo

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT, TEST, DESIGN, OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY. BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

SIGNATURE:. 77

C-12

SD 68-687
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North American Aviation, Inc. M 1997-18
DIVISION -_i_r ' — |

(4/\
PROJECT NOt CONTRACT NO. DATE

c >~r

a.3 POtOCTlOH A L T&ST POLL.OV</ 1 W&'.^l 'MOORS .OF

JJO'SULATIONI RESISTANCE , CGNT IN01/W , AMP
CAPAQTANCE TEST HAS EEEM COWDX.T£D AS .
SPECIF l£D- ALL R£ftDUvl6-SWt^£ WITHIN
SPECIFIED LIMITS. VALUES H{\V6-ptEN RECORDED.
OM OA^ SHEETS AHO VERIFIED BV -

TF5T r-

A/: /?.
. \)ER. 1 F l^

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT, TEST, DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY. BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

AND
UNDERSTOOD

:^ '̂

rf± .19.

G-13

V.-:. SD 68r687
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North American Aviation, lnc.~2^A N 1997-19
DIVISION

PROJECT NOi CONTRACT NO. DATE

By"
A///?.

C>x Y<*<£*•'~ -,.

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT; TEST. DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY. BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

SIGNATURE:

WITNESSED-
AND ""

UNDERSTOOD 19

G-14

SD 68-687



-. SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION,

North American Aviation, Inc N 1997-20
DIVISION

PROJECT NOi
62.27

CONTRACT NO.
<7?Z/'7

DATE

6 « A/.

. 3. $. &.

(p.3.8-9 RATIONAL TEST POtLOWlhiG 94

llOSULATlOM
CAPAaTANCe. TtST
SPECIFIED. ALL "RE ADI N6S

. VALUES HAV>£
BV

Of

CONDUCTeP AS
SPEOP|£P

ON

of.

• INSTRUCTIONS
i STATE OBJECT OF EXPERIMENT. TEST. DESIGN, OR
5 INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
< BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
1 ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
I DRAWINGS OR PHOTOGRAPHS, IF ANY. BY NUMBER. ALL
0 PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
* VENTIVE MUST 3E WITNESSED.

. '' . 'v . • - • •. - • . . - • - . ' ... i :'. .

SIGNATURE:^

WITNESSED
AND

UNDERSTOOD

f.̂ .̂ U ,̂ 7./7 ,&>

\ '• ' r • • ' • ' •
/ f . : ...

• \C-15 L

SD 68-687



;?fe^ SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

North American Aviation, Inc.T^V
DIVISION

PROJECT MOi
A ."P<5i-L<:> '* £2 2. 7-

CONTRACT NO.
/!- T'A' # rf

75>

IKSTRUCTIONS
STATE OBJECT OF EXPERIMENT, TEST, -DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
^SSl^EIR-o=S^^5ETCHES OR MAKE REFERENCE TODRAWINGS OR PHOTOGRAPHS, IF AN.V, BY NUMBER. ALL

\

1997-21

DATE

SIGNATURE:

WITNESSED..

7-/?

-, ••'I.C-1'6

SD 68-687'



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION/ : / >

...t.'........",. ;. ••;. . v'- _

North American Aviation, Inc. 1997-22

PROJECT NOt
A. POL.L.O ZZ7

CONTRACT NO. DATE

INSTRUCTIONS ^
STATE OBJECT OF EXPERIMENT. TEST. DESIGN, OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDS 3LE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OB PHOTOGRAPHS, IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

SIGNATURE:

WITNESSED,
AND Vr.

UNDERSTOOD

68-687:



m:

SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION
:.vW l̂*&

'. f ' f - ' . . . . '
:» -'., '•- < ^ . ' " -
'>'- I • • - • ' - .1' ' v, .

North American Aviation, N 1997-23
D,V,S,OH

. -V-^.i.

••. • V-

INSTRUCTIONS
STATE OBJECT OF EX = ERIMENT, TEST, DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR.PHOTOGRAPHS, IF ANY, BY NUM8ER. ALL
S5G,I?>,9°H1LA.INING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

SIGNATURE:

WITNESSED
AND

UNDERSTOOD
,\O
\1\_

_ -7 •//>..
."T^ .,,

^ -v^;

!C-18

SD 68-68?:



:v;... ; SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION ['.'. y, . ;;

^m^'t^m
North American Aviation, Inc. N
DIVISION

PROJECT NO! CONTRACT NO.
,4 r/-) 4 r/z •/-' 7

DATE

-5"c/*

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT, TEST. DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED. •

SIGNATURE:

WITNESSED
AND

UNDERSTOOD

z-sr M&?

SD-68-68.7



; 'f'j^~: SPACE . DIVISION OF NORTH" AMERICAN ROCKWELL CORPORATION..

North American Aviation, Inc.

C-20.

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT, TEST. DESIGN, OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE 3Y ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS, IF ANY. BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-

SIGNATURE: .

WITNESSED
AND

UNDERSTOOD

S?£ STs 7 ^j.
r f ' ^f^ • ^-x^"""^^ £-**>*'~3^ * v 7 IT ^^

) - ' s~ i\

@\̂ ^~~~f̂ J^±f̂ ~^-''\ ̂  ,p̂ .
/\

• . ' - • ' • - -

SD 68-687,



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

"[' """'

I '/ ';••'; .
V . ' j

North American Aviation, N 1997-26
DIVISION

PROJECT NOi

A P <* 6 6 O (-- /' C- 2.2- ~7
CONTRACT NO.

7
DATE

- Of- '-

" <2

-6f

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT. TEST. DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS, IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

SIGNATURE:

WITNESSED
AND

UNDERSTOOD

SD 68-687;



SPACE DIVISION OF NORTH AMERICAN ROCK WELL, CORPORATION

-7

'. i'

North American Aviation,
DIVISION

PROJECT NOt CONTRACT NO. .

A rx? 4 9 ?. " 7 .

/A/

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT, TEST. DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS, IF ANY. BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-VENTIVE MUST BE WITNESSED.

SIGNATURE:

WITNESSED
AND

UNDERSTOOD

N 1997-27

DATE

?~2S

,SD'68-687



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION,

North American Aviation, Inc. 1997-28 -;

DIVISION

PROJECT N CONTRACT NO. DATE

A/

Hot/as

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT. TEST, DESIGM. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

SIGNATURE:

WITNESSED
AND

UNDERSTOOD

SD 68-687^



<, -)

; SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

O.v

North American Aviation, Inc. N 1997-29
DIVISION

PROJECT NOi CONTRACT NO. DATE

• J.

o,\s

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT. TEST, DESIGN. OR
INVENTION 'AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS, IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

SIGNATURE:

WITNESSED
AND

UNDERSTOOD

j.C-24
SD 68-687!



J :; :SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION- ; : ' : ' ;v;

• \ ,

::',://t-
' • : ' • ' ' ; < • • • ,

North American Aviation, Inc. N 1997-30
DIVISION

PROJECT NOi
t- K 6

CONTRACT NO.

Arf(
DATE

F6U-ot*J\H6 of*

#4 %<r<2utK£J2

f% (=£>

Be-<r*J

' Oy
&fJ fir DAT?

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT, TEST. DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS, IF ANY. BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

SIGNATURE: 7-2 ? I8^
WITNESSED

AND
UNDERSTOOD

'».

'SD 68-687:



^AX ' ' - S P A C ECE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION i'?v: i^ •^'ft

North American Aviation, lnc.
DIVISION

PROJECT NOi CONTRACT NO. DATE

$.?).2./O FU V CT/OAJ At- ~T E . Z 4o >fou/>Z '.

•« INSTRUCTIONS
•L STATE OBJECT OF EXPERIMENT. TEST. DESIGN. OR
S INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
< BE UNDERSTANDABLE- AND REPRODUCIBLE BY ANOTHER
I iNGINEER. USE SKETCHES OR MAKE REFERENCE TO
<r DRAWINGS OR PHOTOGRAPHS, IF ANY. BY NUMBER. ALL
0 PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IS-
11 VENT IVE -MUST BE WITNESSED. ,

SIGNATURE:

WITNESSED .
AND

UNDERSTOOD

&b<&jL*&- •*'' ./&
\ — • ' • • ' , . '
'*- ' " * • ' . , - -9^.

- '•'• , . - . ' - . ' • • - . - - • • • • ' • - - . " ' • • ' , - • ' ; • . - • - • ' . . . . , ' . . - . - . -

IC-26

SD68-687



. SPACE DIVISION or NORTH AMERICAN ROCKWELL CORPORATION

North American Aviation; Inc. N 1997-32
DIVISION

PROJECT NOi

6Z .Z7
CONTRACT NO. DATE

i-

. . A T .2.50 tf£>(l.

, 3

F a /t/c Tsa AfA IL ~r~ £ 'yir
$.7'A.-£,it /-2 /f TSOAS A 7

VtT

T BD. A

E V P a

Q

HA\jl=. &

^3-6..-
/ ~7 OQV& % - /

s

' INSTRUCTIONS
| STATE OBJECT OF EXPERIMENT. TEST, DESIGN. OR
S INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
< BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
I ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
It DRAWINGS OR PHOTOGRAPHS. IF ANY. BY NUMBER. ALL
0 PAGES CONTAINING. SUBJECT MATTER WHICH MAY BE IN-

SIGNATURE:.

WITNESSED
AND

UNDERSTOOD

«..;' .1 -:

t̂̂ xZZM+g f - '•„£?'

\
. - . . ...A.

C-27
SD 68-687



SPACE DIVISION OF NORTH AMERICAN ROCKWEtJ. CORPORATION

- ,

North American Aviation, N 1997-33
DIVISION

PROJECTNOi
^•/e 6227

CONTRACT NO. DATE

;'<S"'.'.'

<2 u

F
O

R
M

 
A

8
S

-0
 

R
E

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT,' TEST, DESIGN, OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY. BE IN-
VENTIVE MUST BE WITNESSED. "

<ir.NvriiRP, ^^^ '̂,̂ ^4^^^ $-?> ,o<^>

WITWF«Fn ) _ _J? \ 19

AND ?•£-"») Vf* iC» &. 'i-r- ~^ f^>-
UHPFRSTQQP J fe^;. ^\^j ""L^^A^ -^ — * l? ^ '

' . ' ' - • . - • • • . , ' /

LC-28
SD 68-687



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

North American Aviation, Inc. ; M 1997-34
DIVISION

PROJECT NOt

A PC L L £>
CONTRACT NO. DATE

?-?-(>%

6. 5"̂ . 2-

<s/fr/\

e

S

>

ff

vj
o
4

3
a
0h.

3^ ^
/>

/f

/f

/

&

H-L. £

STATE O3JECT

t/34- 7f AS*/? r* • /2//v
=2^ //<? /»«*. rz. _T

1 //f 1
//f

/ --"* \

\ //r

£L

£

ss
Jt

' # . . . . /^ 4 32.̂ :

INSTRUCTIONS
OF EXPERIMENT. TEST. DESIGN. OR

INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS, IF ANY. BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

SIGNATURE:

WITNESSED
AND

UNDERSTOOD

(^ot.rj-

*£>

\
\
\
\

4

'I -L2fr&i — —

. W/n^3/ ' . '

//^/W.

•-• / /^ / .. - ...

- • /&*• ; •
»r \
» /
W & ^->-:i

& '/JL' fi C •$*— • -̂ C-
4s&Ct** O~~-^ 19 &0

'• ' - ' 18 '

.sr̂ Zizz&l) $/*> ^?r':
; •- • - . •

SD



:• -( '•«»
*.?.£$.
-•t&fe^:m

SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATK>N

•>• •-•.': •'
North American Aviation, Inc. '1SJAX 'X - • • •

"
DIVISION

PROJECT NOt CONTRACT NO.

£- //7A
DATE'

L- ,T~GST

-is?-

s« >-rA

' )A> (

p / y .
P

•R

L.

V O L 1 r Ada i7~
t-o uj i s» (* d u

A /Vl >"b

HIII,?

si/ar

p / /V U 0 «_T

r, 5 2 ̂

// 3

A '

F c

> ̂ »

1 XI.A/A ;,';•

^ -•' V" :•.-:....:•.!

^

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT, TEST. DESIGN, OR
INVENTION *ND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERST4NDA8LE AND REPRODUCIBLE BY ANOTHER
ENGINEER- '-'SE SKETCHES OR MAKE REFERENCE TO
DRAWINGS O=. PHOTOGRAPHS. IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED. . .

SIGNATURE:

WITNESSED
AND

19

C-30

;68-687;



• .. SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION ;

North American Aviation, Inc. N 1997-36
DIVISION

PROJECT NOt CONTRACT NO. DATE

. r-- s-

O

fj I f ? 7 - 3

P \ i
P

L.

-1
r* H-

\>a
2.6 Ti. S.

X

XL

>u i V AM p£
.26 t/£. 7

I I

LA T

ALL \\?:A Dl » & £> -UJ E

8? VALUES HAVE. ^.^- £c.cOK£>£D

BY

THE. /? *J ~T ?>

f,.
k.
L

Ti. . H.

/' "3
: /./2.'S'

/ / 4 -

£H
A

V
A / 6 / flM Ti »V • 2
D 0 /V A' /5f 7 -3-7

7 / 3

Z.

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT. TEST. DESIGN, OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE- REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

WITNESSED

UNDERSTOOD J:
19

C-31

SD 68-687



1 • • " ' • " • • " . - • • - • : - . • ' • • - . • " - ; . v ' ' • ' ' ' ' - ' - • • ' • ' ' • • • " ' " " • ' • ' ' • ' - ' - N ' " ; ' "

North American Aviation, Inc. 1997-37
DIVISION

PROJECT NOi CONTRACT NO. DATE

8 -

>4

O i UO

TVS-: '

- , ' / / e >

'Ailfr (?,£, *>,'

HAVE. e.££A> Ze<Le£D£:Q o*s

Ac
C tt

.£. 1

*' • ' '
INSTRUCTIONS

STATE OBJECT OF EXPERIMENT. TEST. DESIGN, OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS, IF ANY. BY NUMBER. ALL

VENTIVE

SIGNATURE:. -19

WITNESSED
AND

, UNDERSTOOD

.19

196?

SD 68-687



SPACE DIVISION O F NORTH AMERICAN ROCKWELL CORPORATION . .

North American Aviation, Inc. N 1997-38
DIVISION

5^ ACE
PROJECT NOi CONTRACT NO.

92. //
DATE

• s
y/f /= iL ~ £

14/0 '.8 -'< -
tl

<y.c T
/*•*.

/ / V
/ / ? ^/*
// i"/'

/./ 7.
. 'TZ. 2

I 4 4$ 1 -
k. *3". 3, ~J T A/ s> i /-r/

e. /•? c it? 7~ £T£> ,
UJiT/*,.-

S fiO/if &t'-C r /Tfl 5, P.££ / /=/e£).

£>A7/ \ ' b H B S - T J%™4- i AM Q

L O A D tu£ T
fj T

l/OL T$ A.WVS

o

".
t

A

z
c
b.

r^ P •?
^ '
K
L

G
^i ' ' W 2.

(*. 1 1 & /v!A li^ ^
1/4-
/ /4
/ / Z
// (y

<~ in A7/4

M
X
/V
V

z. W ^

6 .//f /MA
US'

H7
it r •
) 1 (=>

!, 114- • Mt4 .
., QsH{-f /V /•?<? 7 - Sf. . • . . , •'.

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT. TEST. DESIGN, OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE' TO
DRAWINGS OR PHOTOGRAPHS. IF .ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-

c £>/;, ̂ /._/>C2 $ ̂  ^ £</ -
SIGNATUI

WITNESSE

)F. / • -^ >f &st*f/c/"=z~~' ". \fa

B 1 "; — '« . . .
> *C-?L**~~ sf (.-~>1--w / . . ' .

KNPFRSTOOD \~ ̂ f̂ '̂̂ ^ l̂'̂ '̂̂ -̂ -'̂ '̂ / ̂  • '\f&~

• • • . ' . ' ' :---.- • '

: . •."-.. . - . .. • . . , ' . ' . " . . . . ' • . . • - . . '>
• - - • • •

SD 68-687



North American Aviation, lnc.ip: N i"7^9

DIVISION

' 5
PROJECT NOt CONTRACT NO.

//-? A
DATE

>B ̂  /r

/•-*£•*'.

P
72

^s

i/a

7/7

X,

A/

/ /3

GI -

•/•'/ f-

. / /

-

/

M/l

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT, TEST, DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS, IF ANY. BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

WITNESSED .19



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION '

DIVISION ^- -i / »
^>?<4C£ (&/j

PROJECT NOi

LAy &2i7
CONTRACT NO.

/^ 7~X^ <t ^ Z // ?/A

DATE

&- 7-6$

x
• -v

North American Aviation, Inc. N1997-42

f

tt/sr

/ / 7 AM

X

fie. '-3

T B sr A

INSTRUCTIONS
TATE OBJECT OF EXPERIMENT. TEST. DESIGN, OS
NVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO

BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
3RAWINGS OR PHOTOGRAPHS.. IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

- 7
19.

SD 68-687..



r ROCKWELL CORPORATION . ;

North American Aviation, N 1997-43
DIVISION

Y<zy)
PROJECT NOt
/4

CONTRACT NO.

A ~<£ 4-9 2-
DATE

\ f (HB

2 -

7-

0
o
£

>

. 
FO

R
M

 »
»s

-o
 n

e

. - ' • • ' . - . ' ' . . . ; , . . s .

INSTRUCTIOI
STATE OBJECT OF EXPERIMENT,
INVENTION AND DESCRIBE IN SUF
5E UNDERSTANDABLE AND REPROO
ENGINEER. USE SKETCHES OR- MA
DRAWINGS OR PHOTOGRAPHS, IF Ah
=AGES CONTAINING SUBJECT MATT
VENTIVE MUST BE WITNESSED.

.' :: .' •:i'̂ ^^^^:-:;'
• " rfS ff //f £T fi> ^.f^f^^ $C ** ̂ jf £ Cs- '

TEST. DESIGN. OR Clr.MATIIRF, reZ4*f • ̂ J^crttf*^ O V ,9 <=>&

ftiBoLf.K/jiaTHfs w,TUP«pn ) ,.- /, j ,o
IV, BY NUMBER. ALL Akin > <?"?O c ~-^ jfcl Cf^ff>» "ft
-R WHICH MAY BE IN- 11Mnpo«Tnnn J Kr.tK,- î /̂OUX- U Cf t? P

' ' ' '

e-36
SD 68-687



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

• > - — I - . -

North American Aviation, N 1997-44
DIVISION

PROJECT NOi
A P 0 L L 0 U/? £22 7

CONTRACT NO.
Art

DATE

Sr ~8

BOX

. ' ' /£" &&$'

E.

tT

'~y f <?A F?
A C t ~7~ /\ AJC E: j A AJ D D

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT. TEST. OES'lGN, OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS, IF' ANY. BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED. : . •

WITNESSED

- - -C-.37

SD 68-687



North American Aviation,
DIVISION

PROJECT NOi
A pot i.o 2. ^ 7

CONTRACT NO. DATE

- 9-

' . f 7

U ZJ /£

PA 7V>

C. c

.i r /E~D

- 33 I

^u/v c

V

-r/d/u -7 g <>— ^

O

PA

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT. TEST. DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS, IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTiVE MUST BE WITNESSED.

WITNESSED Irts —-.- - - '

.19.

SD 68-687



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

North American Aviation, lnc. N 1997-46
DIVISION

PROJECT NOt CONTRACT NO. DATE

C O-K.

ALL

L O 7~A.~r-E J

uu»rf ~r u E-: A P

STATE OBJECT OF EXPERIMENT. TEST, DESIGN, OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

WITNESSED
AND

UNDERSTOOD

SD 68-687>



i]
SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

NORTH AMERICAN ROCKWELL CORPORATION
^. AEROSPACE AND SYSTEMS GROUP ;
DIVISION-.

O

N

AT/i.

'•'.X,

PROJECT NOt

A pdi.CC i./? &2.2-~7

CONTRACT NO; f, y A/ Fr'-r-£..< DATE

g-v-.r-^g

-Z.

7 ://./;.

7 X , Q &

' 6 o <,£. EC "re -D
£r +sJ F't-

/"X A',1 S ^ ,1 p/'S D A -T ~

' T '-. l.Z
r'.S.'S.

*"*//
7-«-S? //«.

^ ./4/i/i> 3

/ S^

9 Atfb /i
, t - T > 'Ttf£u St'7'7

r . ' . . . . •

6>,f. 3 - 7 ,

$-5-8 /<)

7-

T O h

/£. 7 D/l
•-L-

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT. TEST, DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY. BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER.WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

SIGNATURE:

WITNESSED
AND

UNDERSTOOD

.19-

c-W
SD 68-687



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

e
«

• e

u
E

_ o
9

3

p

NORTH AMERICAN ROCKWELL CORPORATION ;x

AEROSPACE AND SYSTEMS GROUP N 6097- 2 \
DIVISION : :

$>P/)G£ fa/j /?7/? i/93 /I 7 :.
PROJECT NOi

k

CA

K

X.

^̂

O
O
fv
C.

O

<a*

.!
I
Qi
rr

O

O

O

CH

O

X
V.

o

§

N"

*

J

r--

<B2

£

§.

Oi

en
\

^

•S

Is-

!
§

Ul
K

3

XE

°?

*H

rn

s
5
s
XS

2•%-^
2
^7

^
a

STATE OBJEC-
INVENTION AN
BE UNDERSTAN
ENGINEER. US
DRAWINGS OR 1
PAGES CONTAI
•••^NTIVE MUST

CONTRACT NO. Q j.-fi/ f: / t -T g /Z. P*TE

JL fi • && I y 13 & x-! (p o />i ~?t? s ?~

' • '" • ^ • ' ' - ' " • • • • " • •' ; ; - • ' ; '
v j > ( v < \ ̂ ^ ^ ^ S > ^ V "\<" ' • " • • • • \ ^ A ^ \ ^

^ Ai -v AO y -- H ^t ^ ' n. ^* \ ^» ^ *^ v> c~ . - - - . ' •

^ ^ < '•'• ' ' ' » \ \ ^ ' ' ' 'v , V V\^ •
... . • > \ V* -
\~> • . • • . . . , ' . . * \ ^^

\'n ' • " • • =• \ \ '• • ' ' " '

"i11 . . .. \ \*

^ -t jr \ "«i
§ . ^ Q "~ •• .

I S | U 43 R VKs 1\ 1 1 1 1 * I 1 1 ! i 1 ! | 1 ;

^ 4 ' ' > \ A< :

V . . • ' o i>- . .

« ""i' . *" •- - • -^~ — ̂ " - - N"> >v\ '-o ^ Q Q> Q O OD ̂  V/> Si -

$ \ \

\s< ^ *^ -^ ^-o \s) V> ̂ ) ^ -^> -^ '~~- ̂ -s xi13^ r< << ̂  rx ^ \j ^ K .va >.s sjk •

^ ^ Q - C a T O O - 0 > ° ^ ^ < f K » > < N V a - T ^ C - ^ < ^ ~ - - - - - - - - ~ ^ . .

T ^ - ^ 4 ^ m t ^ f o ^ • = r - 4 - T < f t r < : t ' ; 7 T T T t ^ ' <^-<-^T : t t > ' ' : i I <>ro

a ; v 0 c\
4^ . " ^ ^A ;

a ^ « a
o^ • . ^ t (i

I • "• : . ..i :

X • - ' • - % . ^ -x^ '

0 . 0 '

INSTRUCTIONS c-t+*.r " (""}?- ̂  /n , , tf* ~ . „• . ' . •
r OF EXPERIMENT. TEST. DESIGN. OR ilCMATIIPP.^ '̂-v' '/' ^ '~J S 'f-r- J '^^ % ~~ /&" Vl<i'/ '

DABLE AND REPRODUCIBLE BY ANOTHER M \ • f\ • - ' .
(f <?"FTC"FS f>" "AKF RFFFRFNCF TO "tTNESSED t""^. ^ '' "
'HOTOGRAPHS. IF ANY. BY NUMBER. ALL ^NQ fi'-'vAN ^^ i ^ V C XI ^

. " • ' _ , . . . . . ." .. 0. , ;. " ""•
- " " • • . . ' . / • - • . "

I C-141

SD 68-687



NORTH AMERICAN ROCKWELL CORPORATION ? ;

AEROSPACE AND SYSTEMS GROUP v
DIVISION

PROJECTNOi

A P o J L j L O
CONTRACT NO. DATE

STATE OBJECT OF EXPERIMENT. TEST. DESIGN, OR
INVENTION AND' DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDE.SSTAMDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
ORAWINSS OR PHOTOGRAPHS. IF ANY. BY NUMBER. ALL
PACES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED. '

WITNESSED
AND

UNDERSTOOD

19

SD 68-687



; ; . SPACE DIVISION OF NORTH AMERICAN ROCKWELL1 CORPORATION ; ^ \ , - ' \ , - • '-.

NORTH AMERICAN ROCKWELL CORPORATION : -
AEROSPACE AND SYSTEMS GROUP " N 6097- 4

DIVISION

PROJECT NOi .

/Jpol/o J-R
CONTRACT HO. £+

80* rt^
T g K- DATE

v, W" CC> V, KY

"TL>-
>

KS to Vj V
V V, U

< »
csa

K X)

0-

-\
Mi V

V

*\
cc

"7

k

.
x x u.\

\-

•cS.

•

INSTRUCTIONS Crvrr" *>*° U-*
STATE OBJECT OF EXPERIMENT. TEST. DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY. BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY SE IN-
VENTIVE MUST BE WITNESSED.

SIGNATURE:

WITNESSED

UNDERSTOOD

.j 'y.. - _..:.|C;!«.--^.
t ~~ *"~.~ "
I 1

__.:•. <• ' '
SD 68-687



SPACE DIVISION OF NORTH AMERICAN ROCKWELL-CORPORATION

D 7"
\

NORTH AMERICAN ROCKWELL CORPORATION
AEROSPACE AND SYSTEMS GROUP

DIVISION

PROJECT NOi

k

X d «

CONTRACT NO.

J. f£ <; 7~

N 6097- 5
//?:

DATE

1-3 v*-$*
cs.

so

Q v& N3 v^ 'v> Cs ^s A> *s ^ V»
11 "^C '*^' "*v * % x K*\

-W> ^ H* " ^ t^) ?*} ^ ^=> *^

- : '/,
'. <>f*'HftV(/?fit?'&>•

H-
>

|v> -

sy r<S
to % fr\ .ivy

«i Vo'^ «»

V

V *%\

H

4-
INSTRUCTIONS '•

STATE OBJECT OF EXPERIMENT. TEST, DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
9E UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAhCE REFERENCE TO
5RAWIS3S OR PHOTOGRAPHS. IF ANY, BY NUMBER. ALL3AGES CONTAINING SUBJECT MATTER WHICH'MAY BE IN-
VENTIVE MUST BE WITNESSED.

SIGNATURE:,

WITNESSED
AND

UNDERSTOOD

19.

SD 68-687'



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

NORTH AMERICAN ROCKWELL CORPORATION
.-: AEROSPACE AND SYSTEMS GROUP

.
N 6 0 9 7 - 6

DIVISION

PROJECT NO, CONTRACT NO. @ j-'
DATE

fe

Cs
IV) }V

>s
., «\

X

w
«vj r^v r\J

•>
,-sj

O 0 N>

X 8 W
CO

o -U t, >. >

k

"X:

INSTRUCTIONS *,:
STATE OBJECT OF EXPERIMENT. TEST. DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY. BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST B-

E- '" ^" ' <?SIGNATURE:.

WITNESSED J5 l̂A_
.->

/_).

• ^

.19
,
^?

.19

.,£_



•j$
"}!

" /'

NORTH AMERICAN ROCKWELL CORPORATION -V' 13 ;^»;; " :: . ^
AEROSPACE AND SYSTEMS GROUP • : ;;:N 6097" 8

INSTRUCTIONS' 7 ^ ^'-^"f
STATE OBJECT OF EXPERIMENT, TEST. DESIGN, OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

WltNESSED
AND

UNDERSTOOD

SD 68-687.;



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

NORTH AMERICAN ROCKWELL CORPORATION
AEROSPACE AND SYSTEMS GROUP N 6097- 9

DIVISION

(A\] '/rr&
PROJECT NOi CONTRACT NO.

80 x
DATE

lr>

">- t, >» Si-
~5 V>

'-o '

;a C)

\\ c- Cs Q

> 0- csi

k
s,

V>

X

<S
•O O,

>" ^
k L. r> W.

•v <x.

K -> _>- ro r\

>

a_ <ur X X

XS 5 \

INSTRUCTIONS^^7"
STATE OBJECT OF ' EXPERIMENT. TEST. DESIGN. OR
INVENTION t-SQ DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. '-'SE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY. BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

SIGNATURES

WITNESSED
VX

/ '

^Lv^

.19̂

.19

.4-
^ -̂)

SD 68-687,



ri '

•"f"^!"'-'.:--.-'!!-,1?",''- : '• '•:••• "'••"'•'\.*:£i:'.;', -:i;V: • • • ; • . : ; , / • ' . •. - ; .-jr. -..

NORTH AMERICAN ROCKWELL CORPORATION l'¥^&'':; "
; AEROSPACE AND SYSTEMS GROUP ' N

DIVISION'
PROJECT NOt •.' .

POL Ln L R & £ * ? •

k

1

V,

U]

k

V

(X

z*.

?
Q|«3

CONTRACT MO.

ffo* T&

/7T/?
DATE

V F̂ •V
> o.

fv> tv\'

<M (Nl

>
S' ' *> ''

. ^ ^\ ^

fS <3-~•

U l-> ^> . N. ,
rx.-

> > '^ s^

> '^- >.
6 .

»s

fS
^ »o
•S <S ro

V-,
ro

>• •>-. vs >-

. et

0.1 HI
.
O

5

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT. TEST, DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

.ft* _
6 — / 4-

WITNESSED A 10

~~~*^k^ ^-\H ,o*%

\C-J48. •;("'*,-•

SD 68-687



SPACE • DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION j v :

NORTH AMERICAN ROCKWELL CORPORATION
AEROSPACE AND SYSTEMS GROUP 6097-11

DIVISION

' (Al\
PROJECT NOi

L Lr> LR 6,12 7
CONTRACT NO. DATE

e
-0

U
ff

W
n
0> •

2
ft
O
tL

M)

^

^̂
K
V

Vl

•<jj
0;

0̂

^x

k
^

_ ,

;N

h

^
S

^-

^
"

• ' . . • • ' • ' • • ' . ' • • • • . ' • • ' : ' • s ^ ' • • • ' . . ' ' • • " ' ' - ' : •• ' i

• ' • • • • " . . ' - . : - • ' • / •"-;-•;. . .• • - - ' • • • • • • • • - ' • • > ^ - . . • • ' - • • • • • • - • • • - . ' •
' . . - • ' • • - ; • ' , • • • . . • • - • • • / • . . • ' . " • - ' • . ' • •/ . . . . . .
, , ^ • • . . • • • , ,•-. . , ; ; ; . - . • .

,s^ ~ • - - ' . " . '

^ ;. , - - . , . • • ,;,

/^ ... .., . '- :• : ;.. ... : :
.' . • ' ' • • ' -
c

.̂-»
^>

•ix
"̂

"\-

o
Xi,

IJ,
•\"<.
•«̂

s

6...
Cx
"i

•>.
»T>

oC

V
<X

^

t\1
k
<*

•«3

^
Vs.

V,

t̂ r
Î J

?K

Xi
VC

^
^
^
Q.

^. • • ' • • '• ^v- '-
V I

^4^ ' !S A •^ ^ \

^-*. ^^^ . . ^ v
Ci ' . - • • (^
Qz ' r\»
v o . - • . . ' : v a

^N- O -i SI X- * - <*• v> \~~ ^ ^ ^ ^ N "«J cul 4 a! M,| iv\ v»\ i)^-b i<
t~- • ^-L

<? • ' x^

S" ^
^ ' &

NT , " "Xl

<£,• . . • . > • • ^ ^ ^ ^ • A
^ , • • . • : . ' . • & )

INSTRUCTIONS ~°^r "*•<•"'?-*. , ^ ^
STATE OBJEC
INVENTION AN
BE UNDERSTAN
ENGINEER. US
DRAWINGS OR
PAGES CONTAI
VENTIVE MUST

T O* EXPERIMENT. TEST. DESIGN. OR SIGNATURE-' * --'-s S**J^~ t»5£- £f ' /*• 19 &¥
D OhSCHIBb IN SUFFICIENT DETAIL TO "~~ — - - • • • , n
DASLE AND REPRODUCIBLE BY ANOTHER 1 ^ ^ fl '
(f C«-PTCWFS "9 MAKF RFFFRFNCF TO WITNESSED 1̂ 5,.'; P1 'I' 19

PHOTOGRAPHS. IF ANY, BY NUMBER. ALL »un >• ,,«,) '\-~sv .- 4-^ ]L ,-v rs

DC mTV,lJ-E-iS MATTER WH1CH MAY BE 1N- —«"«- ( |̂\r c^J^v^ ^-\^ ,,^
' y ^ • /& • . '. .'

SD68-68I



f;'.̂ ;:-:,..̂ -'̂

NORTH AMERICAN ROCKWELL CORPORATION

DIVISION

PROJECTNOi .

flP ol

V

.0

-s.

s

•c

N

CONTRACT HO. DATE

*4

v£>

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT. TEST. DESIGN. OR
INVENTION AND DESCRIBE IS SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY. BY NUMBER. ALL
PAGES CONTAINING SUBJECTMATTER WHICH MAY BE IM-
VENTIVE MUST B

SIGNATURE:

WITNESSED

• _
- ' ' • ' & .-^ ̂ f̂ -J-f-̂ r-̂ .

,- fNf '• \

*'•'* 10 ̂

19_

SD 68-687



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION •

NORTH AMERICAN ROCKWELL CORPORATION
AEROSPACE AND SYSTEMS GROUP

DIVISION

N 6097~13

PROJECT HOi
1 o I/O LR

CONf RACT MO.

. Bo*.

k

0

3

u«-

^

o'sr"

~^ «•>» "-N •

C, Ci 0.

->"=-N

• -

V> w »

^

K

a)

-V »t ' x

TC> V,-

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT. TEST, DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY. BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

. /^ <i>. ^/>:V>

WITNESSED
AND

UNDERSTOOD
hk-£i"w \\C___Z^/^-o

.19.

SD 68-687-.



NORTH AMERICAN ROCKWELL CORPORATION V' ^^ ' ^ ;
: AEROSPACE AND SYSTEMS GROUP :^ S N 6097-14 4y iy
DIVISION;

PROJECT NOt

k

• •
XX

V,

CONTRACT NO. /"<?/£ DATE

-**1**- fts

"V
£<

* +<**^\

-*• ^< -*4

7?
~. ^ ^

,N| s s

INSTRUCTIONS ""' '"*""'-/•;
STATE OBJECT OF EXPERIMENT. TEST. DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY. BY NUMBER. ALL
PAGES CONTAINING " ~
VENTIVE MUST B

SIGNATURE

WITNESSED

SD 68-687



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION :

•:;.
«'-'.

t- '-•

NORTH AMERICAN ROCKWELL CORPORATION
AEROSPACE AND SYSTEMS GROUP N .6097-15

DIVISION

PROJECT NOi CONTRACT NO. £,/.// /?/S /&/£ DATE

&
-*• *v

,*

^f fc. i flt Tst,-r~
Dooef

o,
«r»

k Ci Ci

5JX

««

«-V

«\ Q| ̂  ,,,

K«55

j4_
INSTRUCTIONS *.tf>rt

STATE OBJECT OF EXPERIMENT. TEST. DESIGN. OR
NVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO

BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
3RAWINGS OR PHOTOGRAPHS. IF ANY. BY NUMBER. ALL
'AGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED. '

SIGNATURE:

WITNESSED
AND

UNDERSTOOD

lc.-l5.3L
SD68-687;l



SPACE DIVISION OF. NORTH AMERICAN ROCKWELL CORPORATION

•x.

NORTH AMERICAN ROCKWELL CORPORATION
AEROSPACE AND SYSTEMS GROUP "•• > ; N ;6097"16 5

DIVISION- ' ' , ... ... , • . . . • • • . . • . ' • , • • . ; • ; . . • • . . . . > . ' • • . , - ; . .'. v...'' V ; • • ' . - • '"r '• ': ' . ;

PROJECT NOr CONTRACT .NO. g j. // /^//T-g/Z. DATE . . ' . . . ,

flPol-.)-o " l -R . :&%£7 . Bo* (btj/>L Yz<z7~ — — —

^
-k

-s.

x-

X

Vx

x:

-*

5

*-->

O
O

V,

X

\
•o
o
X

c

V*

I

O
0

c

1
c
o
o

o

u--.

\"

,x

*,,

•o
"**1

$

X

<XS

cc

^̂
i

£

^
i!
^
v;

'i
Q,

Vi

1

1

1

•5

£

-S

ri

i
So'

S

1

STATE OBJEC-
INVENTION AN
BE UNDERSTAN
ENGINEER. US
DRAWINGS OR
PAGES CONTAI
VENTIVE MUST

, ^\ " • ' • . ' " ' : ' ' • t ' -' . " - . • •. - ' • ^ • • , - " • • ' -. • .

t* ' J ' ' " . ' * " ' . - ' ' ' • ' • ' ' - • ^ ^* ' • '. ' '

• • . • • " - • • . : • . • • . . . - . . . - • . • • • • . : • • " . . . " . - ']-.. .
5 / ' ' • - • - - • • ; • ' • ' - • - . . ' - - . : • • . . - - , • • . ^ • - • : . ' . • - ' • :
•" ' •' ' ' '" ; -' -.- - - " ' • • • ' " : ' ' • ' . . ; "-. '•• > ' • • • • ' • : ' : • • • ' • : ' " • •

^ N " ' . • ' - . - • ' : - • ' • : . • • ' • • ' - ' ' . • • <a ' ' " ' ! . " ' •
^ ' • • • • • • ' . - . ' • ' . ' . " • ' ••.'. • - . ' . • : . ' : ' ..' '. i;'^'.' " . ' • " • : • • - .

' • ' • • • - , • - . • . . ' . • ' : ' . ' ' • . • • • . • • • . ' • ,

S/° EC. 1 /t f 7^1 f~~ - • ' .' • . '. . . . . ; - . . • • • - . ; , ' . . . • ., - ' : . ' .

^ • • • • • ' ' ' • ' , • • • ' . ' ' " ' : ' • • • ' ' ^ • ' • " • • " v . ":-. ' ' •
• . . ' ' - ' ' • ; • • . ' - . - " • * - " ' • - • - .

"*- • ' : o, <a o -0 ' '
" . . - . - - . ' ' . . ' _ . - % * " • ' • :

^ . • • • . • • , . ' . ' - • ' • . - • ' . • . • • • ' ' • • - . . ' . - . ' v o .".- " • - • ' . ^
•• • • • '• • ' • • . . ' . • ' . , . • ' * ' • - ; • ' ' • .

- o f - . • - • • • • ' ' - ; - " • • : • • ' • • : • ' • ' . ' • ' • • • • - . - • • • • • / ' . • . - • < » • " • ' ' , . - . • - "

$ • • • • ' . - . - . ' - ' - ' : "' % G •'• ' •'• .:• \\
•? " • ' • ' • - • ' . '. . ' "? • • • . ' . ;

** • ' • ' * & ' ' • •
^ ' . • - - .. ^ •'•
o . • . - . ' ' ' • • • • • ' • ' . . p : ' • ' • / ' ' ,

* ' . • ' ' " ' . * • - • ' " . '

_rf . - , ' - - . - - . _ . , . . „ . • ^ . ;

• ' - , • • . • . • ' * • . - • . • • • ' • ' . - .

™"̂ j ^^| ii "23 ̂ -\ <Vl ̂ 1 r— § *^J\ -^\ -5l l̂' î ^\ ^ ^"' <^\ \ ^ 2S«. •™s*l Cf»

• • ' ' • • • ^ - • ' • ' ' • ' " •> V' '" • ' ' '-' ' :

INSTRUCTIONS <OAJ 7- "W-'7 #, < /̂7 O r, _ ., ,^ '
r OF EXPERIMENT. TEST. DESIGN. OR SIGNATURE- £.- <rf-'-<si'<'-<^r>'^': - ?a 10 & i
D DESCRIBE IN SUFFICIENT DETAIL TO '"»"»• vn .̂-. .-, ,
DABLE AND REPRODUCIBLE BY ANOTHER „._ ._,,__- \ • • * ' . ' f— fS «. • •'

'HOTOGRAPHS. IF ANY, BY NUMBER. ALL «MD //^""*'Vi • J"' ^ o. » , 6V
NINO SUBJECT MATTER WHICH MAY BE IN- nunCDtrftftn l f-'yV\V JXSl/T'v T-^^ 1O?}

. ' • S D 68-687.



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

• r. •
T :

NORTH AMERICAN ROCKWELL CORPORATION V N

AEROSPACE AND SYSTEMS GROUP . N 6097-17' T;

DIVISION

• S P ft £- d . f<¥/ ) ' ^77? JJ93//7
PROJECT NO. CONTRACT NO. Q ̂  ^ frj 7~£ £- .' OATE

•'&PG-J- J- 6 .-J-fc. •&%'#''? •• 80* tfv.vj- -Tff^r- — — -

^
k
^^

S

O
C

V,

0

-s.

0o-

:0

N.

O

Q
o
\n
•̂

-0
o
V,

Ci

g
O

§

1

0
o
to

0

§

^
K

i

^
1

,1

K

^
î

r*

^

V*

C t̂,

Co

g

^

|

^

§

1

§

'̂ Ji

1

Xrj,
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INSTRUCTIONS <~»*-r̂  *'"-'? ^
OF EXPERIMENT. TEST. DESIGN. OR tlGMATUBE: if'.U' <f. •%,+*&;-&*• ~if " /<£ 19 £# :

5 OtSCHlUt IN SUFFICIENT DETAIL TO' r>

DABLE AND REPRODUCIBLE BY ANOTHER „. „__ 1 ;:x /^ l\
= 5KFT(7HF5 OR MA*F RpFFRFNCF TO WITNFI^FO t J-G£.̂  / -' V '•
HOTOGRAPHS, IF ANY, BY NUMBER. ALL »Nn >f- 'AS •= — /" Us ' ~ XV ' '•
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SPACE DIVISION;OF NORTH AMERICAN ROCKWELL CORPORATION;

NORTH AMERICAN ROCKWELL CORPORATION
AEROSPACE AND SYSTEMS GROUP N 6097-18

DIVISION

PROJECT NOt

ff-Po L to X/? '£4. 47
CONTRACT I

g-ox-
DATE

k

x:

^

v>

-̂ .

O O «3 Ci

• «* r-> tv» t«y

STATE OBJECT OF EXPERIMENT/TEST, DESIGN, OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS, IF ANY. BY NUMBER. ALL
"AGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

WITNESSED
AND

UNDERSTOOD

:19
<B»

-»-£U

.C.-JS6."

SD 68-687^



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

NORTH AMERICAN ROCKWELL CORPORATION
AEROSPACE AND SYSTEMS GROUP N 6097rl9

DIVISION

space
PROJECT NOi CONTRACT NO. / ///' DATE

KJ

T~
$«-

v s5 ^ <s -^r~> > K -j ^

, A

-

0 Cl C-

c?

\

* <-

I

\!)J

î -4

'• CS fry
O

. at", vj

INSTRUCTIONS * !,<*?-*
STATE OBJECT OF EXPERIMENT. TEST. DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS' OR PHOTOGRAPHS. IF ANY. BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

SIGNATURE: iw^-

ANO (
UNDERSTOOD ^»$-

C-157,

SD 68-687.-
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;• ; : . SPACE.DIVISION-OF "NORTH AMERICAN ROCKWELL CORPORATION ; ' : '

NORTH AMERICAN ROCKWELL CORPORATION
AEROSPACE AND SYSTEMS GROUP N 6097-21

DIVISION

PROJECT NOi .

ffPoLLo LR dl

k

V

C;

CONTRACT NO.

,3*x
J. // ff J. 77?/£_ DATE

no

vS

|
S.

• IN

. . v
vx Csi rs r$ ,-<, vV, r\ rx

^s U, -s
'-V, rx K t\ f\>

rx ts • > •
§ § §.

x ( CN Oo

X.

CL. Qi v, a

S
CH

INSTRUCTIONS ^r

STATE OBJECT OF EXPERIMENT, TEST. DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL- TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS, IF ANY. BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

_, s ^
. //• /-̂ /." ̂ f

WITNESSED

UNDERSTOOD

.19.

;,&_

SD 68-6871



NORTH AMERICAN ROCKWELL CORPORATION : ' : a:i v > :;
AEROSPACE AND SYSTEMS GROUP ^ ' . ' : • • [ • ' " ' ; ' • . -S -N . 6097~22 -

DIVISION'

PROJECT NOi

fin I I d

k

I

I

•v.

^ _.•*£:__.__, ' ._-*x T* * T _ _ _ _ L r^T- ^ - _ _ T* ~^ -.̂ L - ~^*- r •>."^"'r—--*-^a^_

^

CONTRACTV.UH i KAI. I no. fci AJ X-i / /c I

^i m i if it lift m
DATE

I

X3- vii

.
V7

< :
-o-

SCSI'S S§t .§ t ,S § S § t § % • § § % & %§ '&• '§
•N3 a^%££^;£$^S;|£§^^%^3t£%-^

a. Qc X! ^ 23
'

3 . t t

^ hu <
^' y

_ 5

- o
U. ^ -
_ \o-
\J .0 .

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT. TEST, DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY, BY NUMBER. ALL
PAGES CONTAINING ~ ~~
VENTIVE MUST BE

SIGNATURE:

.,SD 68^687.;;.



'•'"•I. SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION ; .:> ::' ?; ' . - ' . . . ' ^y;0

' • . .* ';- r'- *..;"•"•'•".'"•"'

NORTH AMERICAN ROCKWELL CORPORATION
AEROSPACE AND SYSTEMS GROUP N "097 -23

; ""

'
DIVISION

PROJECT NOt CONTRACT NO. £ ^ ,/ /^ ^ /•//?

• Bo*
DATE

§-8'

S S : * J* §• '* § §*$ ̂  § * '* § § 5 ^ * «Sfrt ̂ ^^^lil.Hl^^^^l^^ ??-fi

S : ^ o p o s < o § & & p ^ ^ ^ s i ^ p p ^ ^ 5
S"^ % ^-.^ S§ $!£!!££$ £t? I § §
^ <Va ̂ . ^3 7\ ^ ^ <S °^- *~ "^ C^ ̂  K i^ '\~. % UP *^ 'N <X

w ̂  ^. » S> S ^. ex S> "Si ̂  <^ s S ^ x i SiO Sis, s i
>l >j x|

INSTRUCTIONS <'-<r*r ybo77->-<t-
STATE OBJECT OF EXPERIMENT. TEST. DESIGN, OR
NVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO

BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
3RAWINGS OR PHOTOGRAPHS. IF ANY,. BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

SIGNATURE:

WITNESSED

UNDERSTOOD'

« ^~, rs
'

*-/* ../ff

-l»_i.

^ri^Jk^ v.'H^ ,;

SD68-687 i



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

NORTH AMERICAN ROCKWELL CORPORATION
AEROSPACE AND SYSTEMS GROUP N 6097-24

DIVISION

(-41)
PROJECT NOi

f ino ILO / /? («
CONTRACT NO. DATE

Vs,

Q.

O

<c

14

X

•V

s:

:

u ! t i I mil° - ^

V3

0

S-^- -,cs

*l 1 ! I II II § S HI |l 1 1 ̂  11 I- - < ' • " *

C fc 0

•
JO

vfc>

^ g.^j.. V). '̂

• «o- S5J
" ' '

K| ^
.

. •

I N S T R U C T I O N S
STATE OBJECT Of EXPERIMENT. TEST. DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS, IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

WITNESSED f • .19.

•fC-j62T '; -''":.

SD 68^687,1



APPENDIX D
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SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

North American Aviation, Inc. N 5778-16
DIVISION

PROJECT NOi CONTRACT NO.

f/7

DATE

FILTER

. A

L

1/7 fluff

//<;<£•

TP C

7/3

1713
320

/V 777

d/lL Due

\ •

y-/z - 65
11-7-6$

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT, TEST, DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL 'TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED. . .

. $tb.SIGNATURE:

WITNESSED I -4.
AND > .T

UNDERSTOOD I

. 7i^>!»£a i' r*s ™faQ f

'- '}/[.
.19 /

D-l

SD 68-687 j



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

North American Aviation,. lnc. ; N 5778-17
DIVISION

PROJECT NOt CONTRACT NO.

in
DATE

7- /O

-z

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT. TEST, DESIGN, OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

SIGNATURE:

WITNESSED
AND > IT

UNDERSTOOD I _

. *£t*Mc^

.J9-

D-2
SD 68-687



SPACE DIVISION or NORTH AMERICAN ROCKWELL CORPORATION .r: .

North American Aviation, Inc. N 5778-18
DIVISION .

PROJECT NOi CONTRACT NO. DATE

T//£

: IM -rue
/S gquAL To

Tzsr

T£sr

/

3:fJSPecrrra/(j

•(• HlfCMC>LOG/C/\t~ EVtMTS LOS

fl./f

,%. 2,

,?r.2, 2)

ro

-go ro 2000

INSTRUCTIONS
STATE OBJECT OF .EXPERIMENT, TEST, DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS, IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED. ' '

WITNESSED
.AND

UNDERSTOOD

7-//./ '<§*

.19:.

D-3
SD 68-687



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION
u

'/
\ North American Aviation, N 5778-19

DIVISION

PROJECT NOi

6 227-
CONTRACT NO.

4*92/17
DATE

0.0&3$%/x'.* . 707 MV.

X

7 -

rt> 3s fr./tfi. TO

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT. TEST. DESIGN. O=
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS, IF ANY. BY NUMBER. ALL
PAGES .CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED. .- .

SIGNATURE:

WITNESSED
AND

UNDERSTOOD

.19.

/? 7-11

-D-4

SD 68-687-;



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

North American Aviation, N 5778-20
DIVISION

-S7 Price -~T> o WA/e V
CONTRACT NO. DATE

-7 -//-

1 XiS

i<T£
. T#e

AH OK. TO rs'sr- w/rtt
0(,r

~r-H- AT L£V£L A

<?c& '/ 1 'Z.4 'rto*/

ci >& YAxis LEVEL A
'16 Ge&O

'0
Y

Tesr
TesT~

i/U

STATE ' OBJECT OF EXPERIMENT. TEST, DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

WITNESSED
AND

UNDERSTOOD

D-5

SD 68-687



• :'- X

•:-<\S\

:;':X-V.

;. SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION : :'
'"••V;:-'".;'.V:'^-'-:IH^'J':'-'{••"'".".'• " ' • ; ' , , ' * • A . : . ' ' • " . • • . . . ' . ; -V- i ' i - . ' , . ' - - ' f . i ' • . - ' • - • • - • - • , " . ' . . ' • • : . ! ' . ' • • . • • > • . - : ' • : i ' - ' ' - ' • ' • • ".'".:.-',' .;'' • " . • . • • ' • - • ' • ' - " • > "" - '• '•• '• , ' -

'i~'\'t'fj*$y:t ''l?¥\-''y?:^<£'&['"'•?.;':'"'- :v':'>!"''V';''i';;/;' '"•?•"'• '•'.'; ;•• •"'•:">j|^^. ';•••"v<-^ ^f'^'V' '•' '-"v"11 /v'.'!;' .''-^.:';:'«"•'-•;' •• .. -'

North American Aviation, Inc. N;5778-21
DIVISION

PROJECT NOi CONTRACT NO. DATE

7-/S-6&

is GOT :

c<J~r

TUJO

7- //' &£ RUKJV 13

To

6.

&.

A A < 1 5 (5 . 5£VEK/f L fLHCZS #*€. Si. IGH rL Y cvee TJJS.

T//6

•II-&8

INJ Ti-'Fi y /\y«s.
ITOO ^UM ̂ '8 & E.FC .£OoAu2/vnoK-' is.' -n\£ V

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT, TEST. DESIGN, OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS, IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

M 'H AQJUynv.PiuT~S.

SIGNATURE: T-K
WITNESSED

AND
UNDERSTOOD

JF
.19-

D-6
SD 68-687



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

' • • ' : / ' -^^^ : ' : . " -
North American Aviation, Inc.l̂ S"
DIVISION

PROJECTNOt CONTRACT NO.
Ur<5>2^2.~r ATE- 4.̂ -21 \~T

' •' " .-\ •'• - . - . . • • ' • '- •, \

N 5778-22

DATE

IT. so id. 5

UEVFU

TJMTTU AT- \, & c

, 3

ocr ivtoJw Df O

"21 AXIS,

S S

T" uev/rv_ "B.

AT- 2

TT'C

rrcx/ Z A.XIS>

EUT

AT

12.5

GA.\ir TO

-s . S^M^EESS WFFE V\MP

INSTRUCTIONS .
STATE OBJECT OF EXPERIMENT. TEST. DESIGN. OR
INVENTION' AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY, BY NUMBER. ALL
PACES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

SIGNATURE: T-H

WITNESSED
AND

UNDERSTOOD .19 x"

JD-7

SD 68-687
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";-';.-^ SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

.''•'.;•'?']. ; • • ' • '/:'X-:V-.: ''-''-:' ".';
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APPENDIX E

CORROSIVE-CONTAMINANTS, OXYGEN-HUMIDITY (CCOH)



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION-: '

North American Aviation, N 4694-29
DIVISION

PROJECT NOi CONTRACT NO. DATE

: 3.3

fab Tksr

£ff*J

i i wry se
'

?«*•<&

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT, TEST, DESIGN, . OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
.ENGINEER. . USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST B6 WITNESSED.

SIGNATURE:/

WITNESSED
AND

UNDERSTOOD .19.

vE-1

68-I&87



/SPACE:E DIVISION OF -NORTH! AMERICAN ROCKWELL coio>oWION ̂ ;/ ; ̂ -^ •? f^ >;

North American Aviation, Inc.- N 4694-30
DIVISION

PROJECT N0« CONTRACT NO. DATE'

ASffT,

//•sr

5 '.6/.347S
/0-/Q.-68 ;.;

£(>cCs

Tiff .

7 ̂

T-

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT, TEST. DESIGN, OR
INVENTION AND-DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR 'MAKE REFERENCE- TO
DRAWINGS OR PHOTOGRAPHS, IP ANY; BY NUMBER?. ALL
PAGES CONTAINING SUBJECT MATTERJ»mC«'MAy-BE IN-
VENTIVE MUST BE WITNESSED. • " ' , - • •

SIGNATURE:

WITNESSED
AND

UNDERSTOOD
VX

;SD 68-687,



; SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION :

North American Aviation, lnc.1|T N 4694-31
DIVISION

PROJECT NOi CONTRACT NO. DATE

u
ff

a

F
O

R
M

 A

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT. TEST. DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE SEFERENCE TO
DRAWINGS OR PHOTOGRAPHS, IF ANY. BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER AHICH MAY BE IN-
VENTIVE MUST- BE WITNESSED. , .- •

V - ^ • - " . ' • •- ;• .

SIGNATURE*?

WITNESSED
. AND

UNDERSTOOD

-

/fi 4**J/ /fijiA

Cst r-~T~Sir J^ iw-'/r /k.^
1

•

~fJ '̂̂ t̂  f~.fj. — -,

,&«;*~ 7- /a

X

fa*'&?-:
19̂ J[

•_/

19

' ?' • • '

SD 68-687



SPACE DIVISION OF NORTH.AMERICAN ROCKWELL CORPORATION

North American Aviation, lnc.~Zp~ N 4694-32
DIVISION...

PROJECT ' CONTRACT NO. DATE

0&00

fi
//&> S<0f

/* 92%
--c e, o

'*} <?'/.
%COO

32 POO

s

toe 90
S.3 *

n*'
/*£*

>'

<?$?• f a //-P. -To . •'.

-S.o I

0460
JS?

08C0

//o
tog
/t>0'

77,009

11,606

18k

l/vo
Z.oi

<£,ot
96%
&&

AM*

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT. TEST, DESIGN, OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY. BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
.VENTIVE MUST BE WITNESSED.

AND
UNDERSTOOD .19-

E-4-

SD 68-637



SPACE DIVISION OF NORTH; AMERICAN ROCKWELL CORPORATION

North American Aviation, lnc.~2!fp N "4694-33. >
DIVISION

PROJECT NOt CONTRACT NO. DATE

7-/3-C^X2ca
33oo

eo

*"0 0

o/oo

0304

OSOO

Ofro

/OCO
1ICO

'-<%/'/*0

C G 'Vj

7*

te*
79"

~, 0 /

•5" <? /

£.01

.*/

/

0&C

C-£J

OC'C

1B?<
?$>?.

11,000

%y.

<?&?„

18?*

.VS<

c/w
frfr£

s rt>

I"

C. ft*

-

7-

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT, TEST, DESIGN. -OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
3RAWINGS OR PHOTOGRAPHS, IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

AND J7?
^

E-5;
SD 68-687



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

'-

-=:-': --^v•:' '^.'•••^•L-'- X::̂ î $fy£.
North American Aviation, tric.~Z£r' N 4694-34
DIVISION

PROJECT NOi

4-
CONTRACT NO. DATE

.*'.*/
•?.*%

?#4>0

/6 c

\3.2ei. ^

sU*
5.o/
S.Ot

x

2̂ 7, oop
•}7.60C>

N
O/"

7-tf-

«4;«
«S» î»y

<7^<?<J

«>76^

/2S9 -17$
i

SCO '77,0*

fy

&>« m
f.et.

/
^"^OOf

270*6

u

w.
N

:•?*%
sot,

5

?6~ g

' INSTRUCTIONS
STATE OBJECT OF EXPERIMENT. TEST. CSSIGN, OR
INVENTION AND DESCRIBE IN SUFFICIENT CSTAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY. BY NUW3ER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

E-6

68-687



. 'SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION -

North American Aviation, Inc N 4694-35
DIVISION

PROJECT N0« CONTRACT NO. DATE

/ '?• 7- /tr- z'S-
/'/f

7/^1 /?

•! 1% I/ /it.

.05
?-,*•£?

23o*

a iot>

OfOA /**

1S*
'&'

7

'"-i*

o

VC-'

7 '

S.oi

. 'o/

•00
•y$C»0

*\

17,004

ft*

98%
J&4

>^2&/Z.

^^

. 7 gt

('6-

\
frNi

\
V.

V

•\'
\

Aft*

/five je rt.
60 -/f 5/3

j 3

92%
INSTRUCTIONS

STATE OBJECT OF EXPERIMENT. TEST. DESIGN, OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY. BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED. . •

^~ ' ~ £t*-*

_19

AND
UNDERSTOOD :19-

' \./E-7/'I'...,-

SD 68-687



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

North American Aviation, Inc. N 4694-36
DIVISION

PROJECT HOt CONTRACT NO. DATE

•9ft

ofoo /OS

17,000

96%
t/00

V?

7*

?-/?•(.*

•5. o/

/>/

^.O/,

/

*.
s

9^

-'?- £-5 7-

. tt'35'o Jn/tfteD

INSTRUCTIONS ,
STATE OBJECT OF EXPERIMENT, TEST. DESIGN, OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE *ND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY, BY NUMBER. ALL
PAGES CONTAINING'SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED. . '

*-*.^**-
AND

UNDERSTOOD .19 '

i.>r'' ' -

SD 68-687
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SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION :; " ':
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E-13
SD 68-687 --I
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APPENDIX F

HIGH/LOW TEMPERATURE-LIFE
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SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION .
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SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION
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SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION
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SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION
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" ; " : ' • . SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

-'WVI9
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SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

j •• i" X ^ /

North American Aviation, N 1997-40
DIVISION

PROJECT NOi

JL
CONTRACT NO. DATE. '

• 7-

'/S ff f<-

03/3.0

»-

>:-? P

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT, TEST, DESIGN, OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS, IF ANY, BY NUMBER. 'ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE'IN-
VENTIVE MUST BE WITNESSED.

SIGNATURE:

WITNESSED
AND K .

SD 68-687



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

• /•
.;. /;'••

Y

North

. • ' • ' . : . ' ' • ' ' • . i - . • ' . . - • ' - " . . ' .' '-. .• <^- ; ' . ' - .. "'tx-'v - - . ' • . : N..

American Aviation, Inc.T^A N 1997-41 ,r
DIVISION . :

5 /'/&<£<£' •
PROJECT NOt CONTRACT NO.

' • . ' ."''-,/

DATE

7- /?-£$-

- /Y/•???- 4/0

N

ALL t'B At PE DATA /s

f INSTRUCTIONS" . ' . ' . . .
? STATE OBJECT OF EXPERIMENT. TEST, DESIGN, OR
I INVENTION AND. DESCRIBE IN SUFFICIENT DETAIL TO
< BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
2 ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
e DRAWINGS OR PHOTOGRAPHS, IF ANY, BY NUMBER. ALL
0 PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
* VENTIVE-MUST BE WITNESSED.

«,̂ ;,,...-:^y^̂ '̂ ?-rt ,0^
WITNESSED

AND
UNDERSTOOD

) , n ft • ' ,0
i^^r^M'/fexxi- "̂ 'H -\^>

^ .-. . . - , : . ' . . :' ""•""-.

E.-I9-
SD 68-687



APPENDIX G

VACUUM



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

North American Aviation,
DIVISION

PROJECT NOi Lfo CONTRACT NO

"/?''
DATE

T T/tL'S:

b O l l )

IV $-073, *,- G>fA> ft tier/?

- 4 44-011

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT. TEST. DESIGN, OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY. BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED:

SIGNATURE:

WITNESSED

UNDERSTO

IQ

G-l

;SE> 68-687,,



SPACE DIVISION OF NORTH AMERICAN ROCKWELL' CORPORATION

North American Aviation,
DIVISION

N 2907- 2

PROJECT NO CONTRACT NO.'

yf //? # <? 3 // 7
DATE

/ x/u* 2?£yc..

/, THEK M#L -

STATE OBJECT OF EXPERIMENT. TEST, DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS, IF ANY. BY NUMBER. ALL
PAGES CONTAINING SUBJECT' MATTER WHICH MAY BE IN-
VENTIVE MUST-BE WITNESSED. UNDERSTOOfl

2
? f /?

.19-

G-2

SD 68-687



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

North American Aviation, lnc.~ZK N 2907- 3
DIVISION

PROJECT NOt CONTRACT NO.

A
DATE

/frj /

pf

fo /? 5-0 ZjrHo u#j.

tcrrf ' ILL£ Jĵ
/Kr^/^/tf i*?»

J?£Oo/?i)Cff fa t» /i erf? P fp L r t> J

AS/%

I N S T R U C T I O N S
STATE OBJECT OF EXPERIMENT. .TEST. DESIGN, OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE 3Y ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS, IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

A- /> .19.

G-3

SP 68-687J



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

North American Aviation, Inc/Z^T N 2907- 4
DIVISION

PROJECT NOi CONTRACT NOT DATE

-e-~ IS

J /
A S

to
7 •

.//At

*r<7 y /tZZ- v /^H^^^^e-e^f^t^JL-

OSSO S C J /A«r /^/ /»

i : /]/?£• tf ceet? a erd Jed s+J A A #<?##

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT. TEST. . DESIGN, OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY. BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

SIGNATURE:

UNDERSTO

G-4

•SD 68-687^



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION; ̂ : ^' ''J; ^

•"• '•: '•:.>" -•'-•••i/'
• ' • . - ' : : .: :• < '•

North American Aviation, Inc. ; N 2907- 5 X

DIVISION

PROJECT NOt CONTRACT NO. DATE

STATE OBJECT OF EXPERIMENT. TEST. DESIGN. OS
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY. BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED. -

G-5 :.

SD 68-687



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION
> *

, ' '
•c*—-VTV—) -* hi. ,f J.fi. ifj^-f,

>

' X

1

North American Aviation, lnc. N 2 9 0 7 - 6
DIVISION

PROJECT NOt CONTRACT NO.

J//t '**-

DATE

STATE OBJECT OF EXPERIMENT, TEST. DESIGN, OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED. -

G..6

SD 68-687



;SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

. . .
North American Aviation, Inc N 2 9 0 7 - 7 .
Division

PROJECT NOt f
.'

CONTRACT NO. DATE

toi*
re-

1 $9

3? J1
#01

c,

9$
7Z
?Q

91

*d.
7'9
n 3

130

40 137
1,7
/ 3 X/0

~5

120
153
137

U?
168

. ~f~o

/yt>

13 Z

i$7
J6Q
/to

!.*$

t r - C M
/*%
IJj

137

l?y

131
1ft

lie
7/
71
13

f
ft? J¥sr Jtd

13 f
to

77
l?bio-(

137

/Jf

ay

/S7
?7

Jj- >
fvs-

,'*>*. <l

As
INSTRUCTIONS

STATE OBJECT OF EXPERIMENT, TEST. DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-.
VENTIVE MUST BE WITNESSED.

•WITNESSED
AND

UNDERSTOOD

1̂

.19.

G-7

SD 68-687



:.•>-.' ..' .--• - ; : V

; ROCKWELL CORPORATION

ll...J>-v-i.'

North American Aviation, Inc. N 2907- 8
DIVISION

PROJECT Nrfi CONTRACT K&.'x

AtR ' 'A"
DATE

p/Hzsju#e

fifl&tr /);3<7/j'7- 7

• *

•fu#-e&

/r.oo
12.01

/zoo r

*•*
3'V

/3S

/7Z
/J/.
;?3

IS7

W

- £
/^5-

* Si-

1000

9'
'3?

/'•/a
2301

^ 7V/^ JVS

;̂̂

03:35-

137
Wo
137
or
tr/P

^

is?

/s/%et>,
efes

to?

ovvo
05'00

0700. J&Q
to/

2.
-

* L

Or

'??

M3

/3t,

to Wo
Pr
13?

ted

fate)
si

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT, TEST. DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY. BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

AND
UNDERSTOOD

yC ,̂
.19.

G-8

SD68-687 i



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

North American Aviation, Inc. N' 2907- 9
DIVISION

Do
PROJECT NOi/ CONTRACT KOf DATE

l<?3

111

3>O

2,/

3 ?

}•<>

1.0

5>t

120

ft
rv

S2>

3

/J7

tl

> 77'
/JS

50

??
ff

">
J5L

f$l-

2-3

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT. TEST, DESIGN. OR
INVENTION 'AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE" REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

SIGNATURE:

WITNESSED
AND '

UNDERSTOOD

-19_

\ G-9

SD 68-687



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

't ' •* I >4 4 1 1

/> /
f\

I North American Aviation, Inc. N 2907-10
DIVISION

PROJECT NOi CONTRACT NO. DATE

ft-

ff/P

r,*^><?l.&e^ */*/(«%'

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT, TEST. DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

SIGNATURE:

WITNESSED
AND

UNDERSTOOD

.19.

G-10

SD 68-687
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ACCELERATION



•• SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION ;' .

North American Aviation, Inc. N 5778-28
DIVISION

PROJECT NOt CONTRACT NO. DATE

E. d'MO UA\}lGf\Tto\)#L
flce£t£fZArr<xj-res7- . ;

R W . £ D WARDS

ID.

H7 ecx

s AVO

MA \//<S/m

LIST

F/i T&f<

STATE OBJECT OF EXPERIMENT, TEST, DESIGN, OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

WITNESSED
AND

UNDERSTOOD

H-l

JSD 68-687



SPACE DIVISION- OF NORTH AMERICAN .ROCKWELL CORPORATION

V

I:
Sv

North American Aviation, Inc. N 5778-29
DIVISION

PROJECT NOi CONTRACT NO. DATE

0

Of

«• W<

f- f -

STATE OBJECT OF EXPERIMENT, TEST. DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OF) MAKE REFERENCE TO
DRAWINGS OR PHOTOGRAPHS, IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED. . - :

WITNESSED
AND

UNDERSTOOD
- Q

H-Z;
SD 68-687



. SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

North American Aviation, Inc. N 5778-30
DIVISION

PROJECTNOi CONTRACT NO. DATE

/2d

TEST

/A/,

c
0

.0

•J
X
o
ta.

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT. TEST. DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE- REFERENCE TO
DRAWINGS OR PHOTOGRAPHS. IF ANY, BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

<ir.M4TURF< .sp i ff- -•&•/'' T?f(7**S a- U vt^fi

W'TNESSFD ) ^ n_ ,\ p /] '•

UNPFRSTOOD r^-j \|^»- !f̂ AJx1\jK^ HFQ 19"^^^
' . /7 ^ . "** . T-1" '

• - - . • (/ • • ; • - . . . ix

H-3; \- -

SD 68-687 ;
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SHOCK



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION.

North American Aviation,
DIVISION _ '

PROJECT NO,

/.&. 622?

• —JLInc.lSf

. • . •.. . -, ' - ... • . •;'• '

CONTRACT

/972
NO.

N 5778-31 '

•"£-.ff-*ff

7*53- 7-
-5. 7;

0Z0

So//
.&-<? '-63

8 ~

~ -

IHSTRUCTIOHS
STATE OBJECT OF EXPERIMENT. TEST. DESIGN, OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OR PHQ.T-OGRAPHS. IF ANY. BY NUMBER. ALL
PAGES CONTAINWG SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUSjFBE WITNESSED.

'

WITNESSED
AND .

UNDERSTOOD

.19-

1-1
SD 68-687



. . ; _ . ; . SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

-. v

'. '.V

North American Aviation, Inc N 5778-32
BIVISKJH

PROJECT NO. CONTRACT NO. DATE

z/<•<$$
8-8-6$

-A

4*5- r

INSTRUCTIONS
STATE OBJECT OF EXPERIMENT. TEST. DESIGN, OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OR MAKE REFERENCE TO
DRAWINGS OH PHOTOGRAPHS, IF ANY, BY NUMBER- ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

SIGNATURE: 6-3
WITNESSED

AND „
UNDERSTOOD

1-2

SD 68-687



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

North American Aviation, Inc. N §778-33
DIVISION

PROJECT NOt CONTRACT NO. DAT

^s r

60 " iv/ nt/C(W T&<. r

/t/ 7- 60

STATE OBJECT OF EXPERIMENT, TEST, DESIGN. OR
INVENTION AND DESCRIBE IN SUFFICIENT DETAIL TO
BE UNDERSTANDABLE AND REPRODUCIBLE BY ANOTHER
ENGINEER. USE SKETCHES OH MAKE REFERENCE TO
DRAWINGS OH PHOTOGRAPHS. IF ANY. BY NUMBER. ALL
PAGES CONTAINING SUBJECT MATTER WHICH MAY BE IN-
VENTIVE MUST BE WITNESSED.

WITNESSED
AND

UNDERSTOOD

1-3

SD 68-687



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

SHOCK IMPULSE DATA

Run No.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Calibration or
Specimen

Calibration .

Calibration

Calibration

Specimen

Specimen

Calibration

Calibration.

Calibration

Specimen

Calibration

Calibration

Calibration

Specimen

Calibration

Calibration

Calibration

Calibration

Calibration

Specimen

Specimen

Axis

+Y

+Y

+Y

•fY

-Y

-X

-X

-X

-X

+X

+X

+X

+X

±Z

±Z

±Z

±Z

tZ

-z

+z

Volt
(mv/cm)

500

500

500

500

500

500

500

500

500

1000

1000

1000

1000

1000

1000

1000

1000

1000

1000

1000

Time
(msec/cm)

2

2

2

2 •

2

2

2

2

2

2 . .

2

2

2

2

2

2

2

2

2

2

Vertical
Sensor
(g/cm)

10

10

10

10

10

10

10

. 10

10

20

20

20

20

20

20

20

20

20

20

20

Duration
(msec)

14

14

14

14

14

15

15

15

15

13

13

13

13

12

12

12

12

12

12

12

Rise
Time
(msec)

13

13

13

13

13

14

14

14

14 .

12

12

12

12

11

11

11

11

11

11

11

Decay
Time
(msec)

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Acceleration
(g)

35

35

35

34

34

20

21

21

20

78

78

80

80

72

72

80

80

80

79

81

1-4

SD 68-687



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

SHOCK IMPULSES

RUN 1

RUN 2

RUN 3

I- 5
SD 68-687



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

RUN 4

RUN 5

RUN 6

I- 6

SD 68-687



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

RUN 7

RUN 8

RUN 9

I- 7

SD 68-687



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

RUN 10

RUN 11

RUN 1Z

1-8

SD 68-687



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

RUN 13

RUN 14

RUN 15

1-9

SD 68-687



SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

RUN 16

RUN 17

RUN 18

I- 10

SD 68-687
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RUN 19

RUN 20

I - 11

SD 68-687
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SUPPLEMENTARY DOCUMENTS



: ' '_ ' • "•... SPACE DIVISION OF NORTH AMERICAN ROCKWELL'cbRPORATION * :; j i

~ - ' . -SKACK 1NVI81ONT--- - / • ,' ,-

NORTH AMERICAN KOOKWF.U. CORPORATION
. . <'. i(4 l-AHKWOOn BOllurVAHO • DOWNEY. CAI IfORNIA V .,

A\ 96675
fAcr |; or' J.jri**6f *

DISPOSITION RECORD

f C o«i:'» i
s .. ' '..i'Mvr :RIAL REVIEW ' C TEST CONDUCT S/ENG-R DISPOSITION i FINAL ACCEPT Ar;c£ •)

SJ/3~0«<<i;N/OATT j COMPANY _, . 9"5IN'GATE | CUSTO^efl/ "~ ORC'N/OATE

FOHM 39 ..
'C-INAL A OP C7 L

M 3 O '- • v.

>.,...

SD 68-687;



^^ffi^^ ••:••&,-'.
jJ,-:<i^'JcVS;":K'-r i-r^Pf';-^;^-. s'~.:V.;;',', '••• • •.-. ;:'..^-;\v .•'.!: '• '• .••:.*•; V.;i.-••'"•:,• • • . . ' • • • " : • • • • • • 'V ; ' ; : < - . - ' . • ' • . • ! . . ' . •. • "' •• .' • • - . • ".•.". •_ • ' • ' ; " , - 5 ~. .'•.'*'•.-,.
••;;-j'-^'''vv'i-: k;'::!,''^^^/'';''' \<- . "<^ . - V ' - i v\: ::'" -';-: ^j p' "-•:!;•;.;--'-V;.;:.'-; -s;';! V-'fi "' '-. ' . '••-V: .•'•~S-'.^.-. '.. ••:'•.-, ' ' . '• ' . ' ;•&••,<'"-J•',•<• '< •''''-'
.'^ ^t-f~-;---'H!«~ I77--'':T;'rf:??;!\ 3j|:,';:>• -; ,".•';.•. r-"::1.: -I'V'lSv:- '.'fj-ji^'i.- \'^->''-';,^;^c;'. •!«':.'•':-'•%!,";••'•'V.-. ,'.':'•.:•::'.*^..' •; : •.••.'';;-.',.:.=;•' ,. l'v.., -, '''•:-' ^"-«v

;V™r̂ -̂̂ 7f-̂ -r77^ :̂-; .—-TTsipAC^^ ;;-
: ; • ' ; ' - ' . - ' . - • • ' . . ' ; • '• ' ."; : ' NORTH AMERICAN ROCKWELL coRPORATibN :---. - •'"'•:' v ; : i ' ' " - - ' - :";- ;r •' ̂ •^''i:;~

, - ' : ' . ' • ' .•:•;'"''•. f.T jU LAKEWOOD BOUltVARD. DOWNEY. CALIFORNIA;" .1 . . ' ..'

. ' - :
;.' •. ; - • . . • ; ' -. ?*-'

DISPOSITION RECORD
kM .̂3.at}... ..;.::._:::

PACE; |_.orj PACCS

'IF THIS IS A CONTINUATION

; ;A110406;.;
• CROSSCUT THIS KO^
.g T»]C .ft * j-n^T.^...t.->fc, j

I srm*u

3^U'lfifî -MH>SS2Li- ..̂ A-b-î ffî

.NONCONFORMANCE

^^.lJ o-f-\x.-ta.ar)-gpy\

OISPOSITION

ErJG'R DISPOSITION! Fi,N*L ACC£=Tr

FORM 39!.' j!«^»- ' -6»

tev •'
JDJ&8-687J



..SPACE DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION .;' :
 :

.
JJORTH AMF.RICAN ROCKWELL CORPORATION ' : - • ' • • .
••,' 114 LAKEWOOO BOULEVARD • DOWNEY. CALIFORNIA '

A110:403 .
DISPOSITION RECORD

•_^ J • 7 f AHT NUMPtN . . FNK*! »s^y rA«t NIIMUFR

'f, 1. jffv^S fojfjS .̂L-
J*3

IIMI '( vfv>S |N list I CAUSf I CONDITION

/z .̂— .-J^.-——__ '*-
UNIT 'gtv

FOSM 3?'ir, j
C vfGlMAL • AllCCS

fe---'
SD 68-687,



SPACE DIVISION orf NORTH
AMERICAN ROCKWELL CORPORATION

(• ••.

INTERNAL LETTER ' - . - • : • '
North American Aviation, inc.

Subject

Reference:

Sanders

Date

FROM
Address

Phone

SD/AD/68-055

August 16, 1968

. J. R. West, Jr..
- D/099-220

41 AB95 •

••••'6771, 2> 3

• Qualification Test of G&N Filter Box Assembly ';'
(P/N V36-W2330, S/N 06362AAH3858) . ; ,

Test Ueqaeat No. 492H7 .:•.•

Because of the simple, rigid construction of the ; •'̂
vibration fixture, vihich was used for G&N filter box assy,
qualification test, the fixture need not be subjected to
the evaluation specified by specification MC999-C050C.

Response accelerometers on the filter assembly are not ' .
. required. Input accelerometers (monitoring the vibration

input to the assy.) will be sufficient to demonstrate the
assy, can successfully sustain the specified vibration
assy. —
environment.

AEC:sal

R. F. Nicholas
S. V. McKeever

j. S7 West'/Jr.
Supervisor
Apollo CSH Dynamics

695-570
695-W2

AB97
FB72

fon. MM

;[SD.:68-


