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INTRODUCTION AND SUMMARY

The Evaluation Test Program for the Explosive Actuated, Normally
QOpen Valve, Model 1399, was conducted in compliance with JPL
Purchase Order Number ES-536829,

The objective of this Evaluation Test Program was tn demonstrate
compliance of this valve with the requirements of JPL P, 0,ES-536829
by a series of operating tests applied to three (3} valves,

There were no failures,

Compliance of the Explosive Actuated, Normally Open Valve with
all specification requirements was successfully demonstrated by this
Test Program,

Additionally, within the testing parameters specifi®d, the JPL
cartridge, P/N 10028949, demonstrated successfully its capability
to properly actuate the Model 1399 valves which underwent this
testing program, '

PAGE 1
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DESCRIPTION OF CARTRIDGE ACTUATED, NORMALLY OPEN
VALVE MODEL 1399
)

/
r

The Model 1399 is a normally open, cartridge actuated valve which will
be utilized in the trajectory correction propulsion subsystem of the
, Thermoelectric Outer Planets Spacecraft, (T OPS).

The normally open valve will be used to control and isolate the flow
of hydrazine to a 25 pound thrust monopropellant thruster.

The Model 1399 valves will be utilized in conjunction with the Pyronetics
fodel 1400, Cartridge Actuated, Normally Closed Valve in a manifold

assembly to provide a multiple start-stop capability, Each assembly

is normally closed in the TOFS vehicle at launch, The projected usage

of the propulsion subsystem is for trajectory correction during mission

durations as long as ten years in the interplantary and outer space

environments within the solar system.,

Upon actuation, the normally open valves of each assembly will shut
down the supply cf fuel to the-rocket engine assemblyi.: . = wsoribt,
Explosive valves are utilized in the propulsion subsystern to prevent
leakage during long storage perviods. Valve actuation is accomplished
by explosive energy generated when the JPL cartridges, P/N 10028049,
are ignited by the application of electrical power.

The valves are mounted in the propulsion subsystem by welding the
inlet and outlet ports into a manifold tubular system. In the normally
open position fluid flow is allowed by an unrestricted flow passage.
Upon actuation, a tapered ram is driven through:the flow passage,
causing termination of flow and zero leakage. :

PAGE
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1.0

EVALUATION TEST PROGRAM
e EXPLOSIVE ACTUATED VALVE

MODEL 1399 NORMALLY OPEN

TEST PROGRAM

Three (3) normally open valves were submitted for evaluation testing

in accordance with Pyronetics Test Procedure TS 1399. The objective
of the test program was to verify design concept compatibility with the
test requirements of JPL P, O, ES-536829 for a normally open explosive
valve that will control the flow of hydrazine to a 25 pound thrust mono-
propellant thruster, The cartridge utilized for actuation testing (JPL
F/N 10028049) was supplied by Jet Propulsion Laboratory and under-
went only the actuation test,

The three valves were subjected to the following test sequences:

1, Proof Pressure and External l.eakage Test
(Body Subassembly)
2. Proof Pressure and Leakage Test (Actuator Assembly)
3. Gross Leak Test (Actuator Assembly)
4, - Examination of Product
5. Cleanliness Verification
6. Actuation Test
7. Post Actuation Proof Pressure and Internal Leakage Test
8. Post Actuation Disassembly Inspection
9. Post Actuation Leakage (Actuator Assembly)

. 10, Post Actuation Leakage-Gross (Actuator Assembly)

11, External Leakage After Actuation
(Valve Assembly less Actuator Assembly)
12, Burst Pressure Test

PAGE 3
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REFERENCE DOCUMENTS

The following documents comprise the criteria for this test program,

,

2.1 Military

MIL-C-45662 A Calibration System Requirements
9 February 1962
MIL-P-27401 B Propellant, Pressut! zlng Agent Nxtrogen.
S 14 September 1971 e
MIL-P-27407 Propellant, Pressurizing Agent

Helium, 8 June 1965
2.2 JPL

P, O, No, '25-536829 Requirements for Fabrication, Assembly
and Test of Normally Open and Norially
Closed Explosive Actuated Valve

FS 504574 General Cleanliness Required for
Spacecraft Systems and Support
Equipment, Detail Specification for

Drawing 10028049 Squib

2.3 Pyronetics, Inc.
Drawing 1399 Valve, Normally Open, Exploslve
Actuated
TS 1399 Acceptance and Evaluation Test
Procedure

PAGE 4
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3.0

TEST DESCRIPTION AND RESULTS

The evaluation test requirements, descriptions and test results of
the Normally Open Valves, Pyronetics Model 1399, employed in the
evaluation test program (in accordance with Pyronetics Procedure
7S 1399,Rev A), are described in the following paragraphs,

3.1

Proof Presgsure and External Leakage (Body Subassembly) 3 Units

Requirement

(Reference JPL P, O, ES-536829)

Subject the body subassembly to an external leakage test by
applying a pressure of 1000 +30/-G psig helium gas to the
actuator cavity for a period of at least thirty (30) minutes,
Measure the external leakage, The leakage shall not exceed
1 x 1077 scc/sec.

Test Description

The proof and external leakage test was performed on the
valve body subassembly during inprocess testing per TS

1399 prior to submitting the assr2ambled valves to the

functional evaluation tests, The normally open valves were
subjected to a combined proof pressure and externalleakage test
(see Figure 1), Each valve was individually pressurized
through the cartridge port, while installed in a bell jar,to

1000 _38 psig with gaseous helium. The bell jar was connected
to a helium mass spectrometer and subsequently evacuated to
104 torr. The external leakage was then monitored on the
mass spectrometer for 30 minutes minimum for evidence

of leakage in excess of 1 x 106 sccs of helium. Upon com-
pletion of test, the valves were removed from the test system
and the cartridge port was blown off with gaseous nitrogen.

Test Results

None of the units tested sustained any evidence of yielding,
permanent deformation or other visible damage. Additionally,
the valves did not exhibit any detectable leakage in excess of

1 x 10°° sces. Maximum external leakage recorded was -
8.0 x 108 sccs. Reference test results in Appendix 1,

PAGE 5
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3.2

Proof Pressure and Leakage Test (Actuator Assembly) 3 Units

Requirement

(Reference JPL P,0O, ES-536829)

Each actuator assembly shall be installed in a suitable holding
fixture and subjected to an external pressure of 500 +10/-0
peig with gaseous helium for thirty (30) minutes minimum,
Following pressurization period, actuator assembly shall be
removed from the helium pr2ssurization and subjected to a
helium mass spectrometer leak test, There shall be no
evidence of leakage In excess of 1 x 10°° gcc/sec helium,
There shall be no evidénce of deformation or damage as a
result of these tests,

Test Description

The combined proof pressure and leakage test was performed
on each actuator assembly prior to assernbling inio valve
body as an inprocess test per TS 1399, Each actuator sub-
assembly was installed in a holding fixture as shown in
Figure 2 and subjected to an external pressure of 500 flg
psig with gaseous helium for thirty minutes, The actuator
agsembly was then removed from the pressure fixture and
blown off with gaseous nitrogen and within sixty seconds
after removal from fixture was installed in the leakage test
fixture, The test fixture was evacuated to 10-4 torr and the
leakage rate from the actuator assembly was checked with

a mass spectrometer for evidence of leakage in excess of

1 x 10°" gces, the initial value indicated by the mass
spectrometer was recorded. The bellows assembly was

then visually examined for evidence of damage or deformation
as a result of the proof pressure test.

Test Results

None of the units tested exhibited any evidence of yielding,
permanent deformation or other visible damage, There

was no evidence of leakage in excess of 1 x 10°° sccs.
Maximum leak rate recorded was 5.5 x 10~9 sccs, reference
test results in Appendix 2.

PAGE 6
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3.3 Gross Leak Test (Actuator Assembly) 3 Units

) Requlrement

(Reference JPL P, 0. ES-536829)
The actuator assembly shall be tested for gross leakage by
submerging in hot delonized water at +180 t15°F and checked

for evidence of bubbleas,

Teat Desgcription

The gross leak test on the actuator assembly was performed
prior to assembling into valve body as an in process test

per TS 1399, Each actuator assembly was immersed in hot
water (+180 Y15°F) with axis in a horizontal posiiion and the
entrapped alr in the bellows was removed by slightly agitating
the assembly, reference Figure 3., Actuator assembly was
maintained immersed in the hot water for one mirute minimum
while visually observing for bubble emission from the bellows
of the actuator assembly as an indication of gross leakage,

Test Results

No evidence of bubble emission was detected from any of the
actuator assemblies during the test. Hence, no gross leaks
were found in the bellows area of the actuator assembly as
recorded on the data sheet of Appendix 3.

PAGE 7
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Examination of Product (3 Units)

Requirement

(Reference JPL P.O, ES-536829)

Each valve body and components shall be visually examined
for freedom from blemishes, tool marks, burrs, legibllity
and correctneas of markings and any other characteristics
which reflect the general quality of workmanship, The size,
configuration and mounting dimension shall be in accordance
with the dimensions noted on the appropriate drawings, These
units shall be inspected with suitable gauges and/or instruments
for conformance to the dimesnsions noted on the appropriate
draw'rga-, reference drawing 1399, The specimens shall be
deemz=d acceptable for testing Lf they conform to the drawing
requirements and are free from damage,

Test Description

The examination of product was performed upon completion
of all the in process tests and prior to assembling the valve.
Each valve body and components were visually examined for
freedom from blemishes, tool marks, burrs, legibility and
correctness of markings and other characteristics which
reflected the general quality of workmanship, The size,
configuration and mounting dimensions were inspected for
conformance to the appropriate drawing.

Test Results

All of the major dimensions and characteristics were one
huidred percent inspected and were per printi, . :

The requirements, results and verification of special
processes are on file at Pyronetics. Appendix 4’includes

the Configuration Identification Index indicating the as bullt
configuration of the valves, and inspection.buy-off records:.:" ",
The index indicates all documents; by revision-letter} *
necessary for the manufacture of the parts,

PAGE 8
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3.5

Cleanliness Verification (3 Units)

Requirement

(Reference JPL P,0O, ES-536829)

Units shall be cleaned and assembled in accordance with
applicable drawing requirements, (Reference level D,2
of JPL Spec, FS 504574,) Units selected for Evaluation
Tests shall have JPL 10028049 squib installed in the
actuator assembly prior to cleaning, Installation torque
shall be 300 1 20 in-1bs,

Verify cleanliness level of completed assembly and sign
off on data sheet,

Test Description

The ¢leaning operation was performed by Garwood Laboratories
in accordance with JPL Specification FS 504574 (Level D, 2),
The JPL 10028049 cartridge was installed in the actuator
assembly prior to cleaning with 300 120 in-lbs, Upun com-
pletion of cleaning operation Pyronetics personnel assembled
the valves in the clean room, After the units were assembleéed,
2 final partical count was performed and the cleanliness level
of Fi504574D, 2 was verified, The units were again vacuum
oven dried and the tube ports were sealed with nylon film

and tape cleaned to the same level as the valves. Each

valve was placed in a polyethylene bag; purged with gaseous
nitrogen, vacuum evacuated and heat sealed,

Test Regults

All applicable surfaces of the components were cleaned as
specified in FS504574and certified to a cleaning level of
D.2. Reference test results in Appendix 5.

PAGE 9 P
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3.6

Actuation Test (3 Units)

Requirement

(Reference JPL P,0O, ES-536829)

The actuation test shall be performed on a sample selected
at random from the production lot, The valve shall be
actuated while a water pressure of 500 psig is flowing
through the valve. The response time shall be measured
from bridgewire burnout to first indication of pressure
decay on the downstream side of the valve. Response
time shall not exceed 10 milliseconds,

Test Description

The valves were mounted in a holding fixture as indicated

in Figure 4, A pressure transducer was connected on the
downstream side of the valves to detect response time, The
bridgewire resistance of each bridgewire on the 10028049 JPI.
cartridge was measured and recorded with an Alinco Ohmmeter.
The normally opentube ports were pressurized tc 500 5 8 psig
with water. The valves were actuated individually upon appli-
cation of 5,0 amperes from a constant current powgr supply
to one bridgewire of the cartridge while flowing 500 psig of
water through the normally open tubes, The response time
was measured by the transducer installed on the downstream
side of the valve with an oscilloscope and camera. Upon
actuation of the valve, transfer ofthe valve to the closed mode
caused the pressure to decay on tne downstream side as the
water flow was shut off, Hence, response time was measured
from bridgewire burnout to first indication of pressure drop
on the downstrearn side of the valve,

Test Results

The valves actuated to the closed mode satisfactorily without
any detectable evidence of damage to the structural integrity
of the valves, The bridgewire burnout time was 0. 95 milli-
seconds for all the valves; response times occurred between

. 0.95 to.l, 00 milliseconds. Hence all of the valves complied

with the 10, 0 millisecond maximum response time requirement,
Since all three units met the actuation test requirements, and
they all passed the subsequent post actuation leakage test, the
test was deemed successful. Reference test resalts in
Appendix 6,

PAGE 10
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3.7 Post Actuation Proof Pressure and Internal Leakage (3 Units)
Requirement

(Reference JPL P,0O, ES-536829)

Each valve shall be internally pressurized through one nipple
tube to 1000 +30/-0 psig with gaseous helium for thirty (30)
minutes minimum, There sgall be no evidence of internal
leakage in excess of 1 x 10>~ scc/sec of helium measured

at the opposite port.

Test Description

The actuated valves were installed in a pressure fixture
(reference Figure 5) and only one of the tube ports was
pressurized to 1000 * o Psig with helium, the other tube

port was connected to a mass spectrometer and then evacuated
to 10-% torr. The leakage rate was monitored for 30 minutes
for evidence of leakage in‘excesd of 1 x 107" sccs,

Test Results

No internal leakage in excess of 1 x 1070 sces of helium was
detected during the 30 minute test period., The post actuation
internal leakage ranged from 2,4 x 109 to 1.2 x 10-8 sccs.
Reference test results in Appendix 7.
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3.8

Disassembly Inspection (3 Units)

Requirement

(Reference JPL P,0O, ES-536829)

The JPL 10028049 squib shall be removed from the actuator
assembly and the actuator assembly shall be removed from
the valve body. Valve and actuator assembly shall be
examined for proper actuation and there shall be no evidence
of abnormal deformaties, cracks, etc. on the actuator
assembly bellows,

Test Description

The fired JPL 10028049 cartridge was removed from the
actuator assembly first,then the actuator assembly was
removed from the valve body, Examination of the actuator
assembly was then performed under a 40X microscope for
evidence of abnormal deformaties, cracks, etc on tha bellows
and all observations were recorded, the valve body was also
visually examined for proper actuation.

Test Results

No cracks or other anomalies were detected on the actuator
assembly bellows exterior, There was no evidence of
cartridge gas' .blowby,* . No visual evidence' of
abnormal deformation was found in the vaive bodies. The
structural integrity of the actuated valves appeared sound. -
Reference test results in' Appeadix 8,

PAGE 12
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3.9 Post Actuation Leakage (Actuator' Assembly) 3 Units

Requirement

(Reference JPL P,.O. ES-536829)

Each actuator assembly shall be installed in a suitable
holding fixture and subjected to an external pressure of
500 +10/-0 psig with gaseous helium for thirty (30)
minutes minimum. Following pressurization period,
actuator assembly shall be removed from the helium
pressurization and subjected to a helium mass spectro-
meter leak test. There shall be no evidence of leakage
in excess of 1 x 10”° scc/sec helium, There shall be

no evidence of deformation or damage'as a regult of these
tests,

Test Description

The actuator assembly from each actuated valve was installed
in a holding fixture as shown in Flé;ure 2 and externally
pressurized with helium to 500 * psig for 30 minutes,

Upon completion of the pressurizaQion period the actuator
assembly was removed from the test fixture and within 60
seconds was blown off externally with gaseous nitrogen and
subjected to a leak check, A mass spectrometer waz utilized
to check for evidence of leakage in excess of 1 x 107" sccs.

Test Results

No evidence of leakage in excess of 1 x 1078 sccs of helium
was detected on any of the actuator assemblies, Maximum
leakage rate detected was 5,0 x 10~ -8 sces. Reference
actual test results in Appendix 9.
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3.10

Post Actuation Grosvaeakage (Actuator Asseinbly) 3 Units

Requirement

(Reference JPL P, O, ES-536829)
The actuator assemblies from the actuated valves shall be
tested for gross leakage by submerging in hot deionized water

at +180 $15°F and checking for evidence of bubbles,

Test Description

Each actuator assembly that had been removed from the
actuated valve was immersed in hot water (+180 115°F)

with axis in a horizontal position and the entrapped air in

the bellows was removed by slightly agitating the assembly,
reference Figure 3jand checked: for gross.leakage Actuator
assembly was maintained immersed in hot water for one
minute minimum while visually observing for bubble emission'’
from the bellows in the actuator assembly as an indication of
gross leakage,

Test Results

No evidence of bubble emission was detected in the bellows
area during the time the actuator assembly was immersed
in the hot water., Reference test results in Appendix 10,
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311 External Leakage After Actuation (Valve Assembly Less
Actuator Assembly (3 Units)

Requirement

(Reference JPL ES-536829)

The external leakage after actuation of each valve shall be
determined, The tube ports shall be pressurized to 1000
+30/-0 psig with helilum gas for a minimum duration of
thirty (30) minutes, The external leakage shall not exceed

1 x 107" sce/sec of helium, The actuator assembly shall be
removed for this test,

Test Description

Following the actuation test, the actuator assembly was

removed from the valve body, The actuated valves were

then secured in a pressure fixture, reference Figure 6, placed in
a bell jar and both tube ports were simultaneously pressurized
to 1000 flg psig with helium gas. The bell jar was connected

to a helium rnass spectrometer and then evacuated to 10~

torr., The valves were "leak checked for evidence of external
leakage by monitoring a mass spectrometer for leakage in
excess of 1 x 10-% sccs of helium for 30 minutes,

Test Results

None of the valves tested exhibited any detectable external
leakage in excess of 1 x 10-6 sccs during the 30 minute
test period, The post actuation leakage rate recorded
ranged from 7.0 x 10"® to 8.8 x 10-8 sccs. Therefore,
test was considered acceptable since no leakage in excess
of 1 x 10~% sccs was detected. Reference test results in
Appendix 11,
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3.12

Post Actuation Burst Pregsure Test (3 Units)

Requirement

(Reference JPL ES-536829)

The valve assembly (actuator assembly removed) shall be
subjected to a burst pressure test and burst pressure
determined, One tube port shall be pressarized with
hydrostatic pressure from 0 to 10,000 peig in increments
of 1000 psig. Minimum burst pressure shall be 2000 psig.
If unit fails to burst at 10, 000 psig pressure, discontinue
test.

Teat Description

The actuated valves were firmly secured in a burst test
holding fixture (reference Figure 7) and one tube port

was connected to a hydrostatic pressure source, The

valves were placed behind a safety barricade and the tube
port was slowly pressurized in increments ofil, 000" psig and
maintained:for:15 seconds minirhum at-each level up to 10,000
psig and held for 60. ’f{%o'éecohds.‘: During the test valves were
visually examined for evidence of leakage with the aid of a mirrm‘i.
Test Results"

None of the actuated valves burst tested exhibited any visual
evidence of external leakage. The test was considered
successful since the valves did not burst and no evidence of
structural damagewas-observed as a resuit of the burst
pressure, Reference test results in Appendix 12,
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4.0

- Pyronetics, Inc. and witnessed and acknowledged by JPL Engineering.,

TEST PROGRAM CONCLUSIONS

Accomplishment of the evaluation tests in accordance with Pyronetics
Test Procedure TS 1399 Rev A, dated 22 March 1971 signify the
acceptance of the Normally Open Explosive Actuated Valve, Pyronetics
Model 1399, as having fulfilled the test requirements of JPL Purchase
Order No ES-536829. The evaluation test program was conducted by

Examination of the data included herein indicates exceilent repeatability
of all functional characteristics, i.e,, ignition time and response time,
Additionally, post actuation proof and leakage test of the actuator
assembly and valve body revealed adequacy of the taper lock (metal-to-
metal seal) between the ram and valve body after actuation. It should
also be noted that the internal proof pressure had mo effect on the
integrity of the shear section of the normally epen tubes,

The structural integrity of the valve assemblies was successfully
demonstrated by the post actuation 10,000 psig burst test and in the
fact that the pre-actuation and post-actuation leak rates detected far
surpassed the 1 x 10°" sccs requirements, The fact that no anomalies

or degracdation in performance was experienced further testifies to
the soundness of the design.

Finally, it should be noted, that the ‘Bellows whiclk: is incorporated into
the.valve design to positively prevent any cartridge products of combustion
from entering the flow stream, performed exactly as required. Positive
retention of all contamination was achieved.

Therefore, b_as‘ed on the data described herein, we changes to valve
design are recommended.

el
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5.0

TEST EQUIPMENT AND SETUPS

The test equipment and environmental apparatus employed in the
performance of the various tests described herein are listed below,
All equipment was checked for reliable performance prior to initiation
of specific tests. Accuracy and capability is as specified and all
calibrations are traceable to the National Bureau of Standards,

5.1 Test Equipment - Proof Pressure and Leakage
Instrument Mass Spectrometer
Manufacturer Consolidated Electi'odynamics
Model No, 24-120B S/N 9593
Range 5 x 10-11 gcc/sec
Type Helium Detector
Calib, Frequency Prior to use
Instrument Sensitivity Calibrator
Manufacturer Consolidated Electrodynamlcs
Model No. 25643 S/N 122G6
Range Helium Leak Rate 8,8 x 10-7 scc/sec
Accuracy t 10% of indicated leak rate
Instrument Pressure Gauge
Manufacturer Marsh Instrument Co.

Model No. 100 S/N 535
Range 0-1500 psi
Accuracy t0.5%

Calib, Frequency 90 days

Calib, Due 10-28-71.
Instrument Stop Watch
Manufacturer Minerva

Model No. 136-1. S/N 1355
Range 0-15 Min x .01 sec
Accuracy $0.05 min/hr
Calib. Frequency 6 months
Calib, Due 2-5.72

PAGE 18
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5.2

5.3

5.4

Test Equipment - Gross Leakage

Instrument
Manufacturer
Model No.

Range

Accuracy

Callb, Frequency

Instrument
Manufacturer
Model No,
Range
Accuracy

Hot Plate
Thermolyne Corp.
HP-A1915B
100-500°F

N/A

N/A

Thermometer
Van Waters Rodgers
ww t 1]

0-230°F
hio

Test Equipment - Examination of Product

As examination of products consists ol visual inspections,

dimensional measurements, surface finish inspection

measuremenis, all of the equipment necessary to perform

these inspections will not be listed below.

However, all

inspection tools utilized in the accomplishment of this task

were verified to be within calibration prior to use,

Test Equipment - Actuation Test

Instrument
Manufacturer
Model No.

Range

Accuracy

Calib. Frequency
Calib, Due

Instrument
Manufacturer
Model No,

Range

Accuracy

Calib. Frequency
Calib., Due

Ignition Circuit Tester

Alinco

1015 AF S/N 501
0-10, 0-20 ohms
10.02 ohms

90 days

12-18-71

Constant Current Pulse Generator

E&R Development Co.

PS-4A S/N 653

O0-to 10 amp; 0 to IOOm' sec

t0.5%
6 months
9-29-71

19
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5.4

5.5

Test Equipment - Actuation Test (continued)

Instrument
Manufacturer
Model No.,

Type

Range

Calib, Frequency

Instrument
Manufacturer
MOdel N°o

Instrument
Manufacturer
Model No,

Type

Range

Accuracy

Calib, Frequency
Calib, Due

Instrument
Manufacturer
Model No.

Range

Accuracy

Calib, Frequency

Charge Amplifier
Kistler Corp.

503 S/N 746
Dial Calibration
0-10 volts'

Prior to use

Osclilloscope Camera
Tektronix
Cl2 S/N 003939

Oscllloscope

Tektronix

502 S/N 002367

Daai Beam

100 _u to 20 v/centimetor
139, o S
90 days

12-12-71

Pressure Transducer
Kistler Corp.
603H S/N 2773

~ 0-15,000 psi

f19

Prior to use

Test Equipment - Burgt Pressure

Instrument
Manufacturer
Model

Range
Accuracy

Calib. Frequency -r«:

Last Calibration

Instrument
Manufacturer
Model No,

Range

Calib,. Frequency

Pressure Gauge

U,.S. Gauge

19035, Serial No., 669
0-20, 000 psig

to, 5%

90 days~

11-2-71

Hydrostatic Test Console
Pyronetics, Inc.

N/A

0-20, 000 psig

.N/A

e A e e e ™
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Bleed-off Valve

Pressure Regulator O-ring

(Butyl)
: SK11017-1
Plug
/ e (
U]
o

/Actuator Assembly
(Test Specimen)

Gaseous Helium

Holding Fixture

Pressure Gauge SK11014 :

(A) PROOF PRESSURE

Actuitor Assembly
{(Test Specimen)

Holding Fixture
/— SK 11016 .

Shut-off Valve
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Vacuum Pump
Mass
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—
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PROOF PRESSURE & LEAK TEST SETUP
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FIGURE 2
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)
; Vacuum
] Pump
i Mass
Yo ‘ Spectrometer
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\__Mass Spectrometer
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CARWOOD LABORATORIES, INC. ; DY TGOS
. 708 SO. VAIL AVENUE ‘ —
. .- MONTEBELLO, CALIF. C3124-5

80640 Number _
(213) 723-0011
7-13-7%
Date _
1&l70
. 123110468
Pyrnnetics Inc, Your Order —
10025 Shoemaker Ave,
Santa e Springys, Calif, 30670 Delivered To _
Pickup
Dote Vie
Attention: , VLW
CERTIFICATION Eng’r. —
QUAN Description
3 Pyronectics 2/N 1400-13, Valve Normally Closed

S/N 1863-001 thru 126&-0C3

3 Pyronetics P/N 1399-B, Valve Normally Cpen
S/N 1068-0C1 tliru 1068-003
JPL P,O. ES-536829
Cont. NAS 7-100

This will certify that the above items were processed according to the following methods and that
the specification requirements were complied with:

XX KX Assy b rogetics per Applicable Dw
Cleoned Per JPL Spec. FS504574, Level D2

Packaged Per___JPL Spec. FS 504574

b ) ' ’ /;
é&[: 2Lk ,7 ‘ Joe ﬁ/é/fl-") AL WYl {

: Quolity Assurance Supervisor 38




GARW 00D LABORATORIES, INC.
? : 708 SOUTH VAIL AVE,
. , MONTEBELLO, CALIF, 90640
, TELEPHONE: RAymond 3-0011

CONTAMINATION RECORD

GLI Job No, £3824-5 '

Customer _PYRONETICS
Customer P.O, #____ 12170-1068 ’ Date_7/14/7}
Customer P/N Mﬂ_

MICRON COUNT (100/ml..

S/N 6-10 11-25 26-50 51-100 101 +
1399 ~
| _1068-003| 41 10 3 0 0
1068-002]| 16 1 4 0. 0 )
1068-001] 18 ] 1 0 0
1400 ‘
1068-001] 39 15 [ 0 0
1068-002| 18 6 2 1 0
9 4 0 0 ”

1068-003| 21

Form G121 3M 4-66

W& [/4¢L4ﬁé§44u~1 gzﬁzzégg;

INSPECTOR - GLI ' ‘ ‘ s '. INSPECTOR-CUSTOMER
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QC L R6:045

TEST DATA SHEET

Part Name: _yairve NoRmawy ope
Pyronetics P/N: (390

Pyronetics Spec:_ T'S i
Test Para. No.:___4.(

Test Sequence No,: 64
Date Started: (& )i~y 1537y

Test Title: Lot Acceprares TESTS

Customer: )P

Customer P/N:

Cust., Spec. No, :

Cust, Spec, Para,No,:

Customer P,O,: £3 ~$36939

Date Completed: s ),y a1 Prime Contr, No.:

TEST DESCRIPTION: ACtustion (€61

Brivaelw ies Peessupe] < v RREVT | BR poui 5] Rrspoase
LESISTRwICE Flowr
Serial e v : Bue ot
Soon 1o 5.0
Al Ame, $) ail

v L]
Slooy | 107 /.04 | $/0 5-c 0-95 | LoO Aos ¢
St o [o4d | /.10 [S0pe 5.0 09§ OrQﬁ ,”455

ﬁmw

| REMARKS:
APPROVALS: ’ Lo L
Tested by Test Engineer  Customer Customer DCAS
. Witness Witness

— - . PAGE 4,
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TEST DATA SHEET

Part Name: Yalve Agrmally cpen Test Title: Eggeg_fa nee Te2/—
Pyronetics P/N: /397 Customer: Pl

Pyronetics Spec: _ 7.f /399 Customer P/N:

Test Para, No.: 4. Cust. Spec. No,:

Test Sequence No,: 7 Cust, Spec. Para.No,: ‘
Date Started: 1S Jely /1971 Customer P, O, : £f-$36829
Date Completed: /SM /971 Prime Contr, No,:

TEST DESCRIPTION: Zrcof Pressure. and Infernal heakage
(PesT ActTvoana
: Pressure.| 7'me  Léak
Serial Heliwm | 306 minulg| Kate
lovo 13 ()0 b5ccs
/ mia ma

ocf {foeo | 30 | 1Ayt .- Ypss
002 /ooe | 30 | X407 Hpss
o3 leoo | 30 |9.¢v67| /pss |

W

REMARKS:
APPROVALS: '
S Loake
Tested by Test Engineer Customer Customer DCAS

Witness Witness

PAGE 4,
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WEEKARY OF COSMBEYTING
10028 snOoLMANEA AVE,
SANTA 7L SPRINGS, CALIP,

TEST DATA SHEET

Part Name: %Zﬁ d[é Test Title: Mm_

Pyronetics P/N: /397 Customer: Ny

Pyronetics Spec: 78 /397 Customer P/N:

Test Para, No.: #{ Cust. Spec. No.:

Test Sequence No,: Cust.Spec. Para.No.:

Date Started: T-/7-2/ Customer P.O.: £8-536¢29
Date Completed: T~/ P~ 7/ Prime Contr, No.:

TEST DESCRIPTION:  Dygreinare, I socerson

Serial
No.

REMARKS:
APPROVALS: ' ‘ o
ested by ~ Test Engineer Customer Customer DCAS
(}1:')’ ‘ Witness Witness

PAGE 45
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! SUBSRARY 8 (OsNODING
N 10025 BHORMANER AVE,

‘. GANTA FE SPMINGY, CALVY,

-

TEST DATA SHEET

Part Name: %‘;zg dz 2. Test Title: W
JAL

Pyronetics P/N: 1279 Customer:

Pyronetica Spec:_ 72€ /3199 Customer P/N:

Test Para. No, : YD Cust, Spec. No.:

Test Sequence No,: ¢/ Cust, Spec. Para,No, :

Date Started: T—7/7 27 Customer P, O, :__£S5-{3602%
Date Completed: /-/7-7/ Prime Contr, No. :

TEST DESCRIPTION: 7%5,— /@v;v;/mﬁy me (/477/,0@/( /I{}( )
Serial /%'Aﬂ/ﬂ 7/—/)745" lar'ﬁrtp

No. | 7Ressees

“

REMARKS:

SSSS S e
APPROVALS: '

. 7z
:) Test Engineer Customer Customer DCAS

Tested by
(ﬁ? Witness Witness
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YOS ine’®
WARDAlY OF LOPNRSING
: 10028 $HOSMARER AVE,
00nTA PR PRINGS, CALIY,
:

TEST DATA SHEET

Test Title: ﬁzm

Customer:
Customer P/N'
Cust. Spec, No,:

Part Name:

» Pyronetics P/N:
[ Pyronetics Spec:
i Test Para, No.:

Test Yequence No, /0 Cust. Spec, Para.No,:

Date Started: -T2/ Custome: P,0.,: £5-57(84¢

Date Completed: /- /7-7/ Prime Contr, No.:
B TEST DESCRIPTION:

7527’;%%7zu07a¢‘égavﬂﬂ’—é%mwé%én%ﬂme/ﬁhx)
EARASE ass

ﬁ Noo . 75;”’ ) ail
v e |50 | Zewo Bss.
i | ooz |+ /80 | ZLero Eoss
’ 03| #+/50 | Zewo sz

REMARKS:
i
APPROVALS: ' , -
i
Tested by Test Engineer Customer Customer DCAS
\s: Witness Witness

am
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@wﬂmﬁ:
10028 SuOEMAREA AVE,

SANTA PR 0PRINGS, CALIP,

W —

TEST DATA SHEET

Part Name: [Jgips— N2 Teot Title: Lpr cirmmmce

Pyronetics P/N: /?Z? Customer: ps 4
Pyronetics Spec: Customer P/N:
Test Para. No.: o ¥/4 Cust. Spec. No,:
Test Sequence No,: 7/ Cust, Spec. Para, No, :
Date Started: 2-20-2/ Customer P.0O.: ES-5263%22
Date Completed:_ 7- 20 -2/ Prime Contr, No.:
TEST DESCRIPTION: . £X7ERNAL LERACE FATER S7P7es9770M
g = vk Fcsr.) e
(24 I1E A;g(
sl e e
No.  \zZomw Rers | all
| zor | 000 | 35 % TBoss
. 1 |
oo | e | 37 |88X10 Fss
oo3 | Jooo | 34 |72 X2 Fes

REMARKS:

APPROVALS:

j—

177 . :
Tested by Test Engineer Customer Customer DCAS
, ‘ Witness © Witness
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SUSEBDMEY OF COTUORYNG

10028 SHOEMAKER AVE,
SANTA PE SPAINGS, CALIP,

T

TEST DATA SHEET

Part Namezw- ND Test Title: éﬂz :ﬁm&z

Pyronetics P/N: /297 Customer:___ Y~/

Pyronetics Spec: 7 .S /377 Customer P/N:

Test Para., No. : L/ Cust. Spec. No, :

Test Sequence No.: /R Cust, Spec.Para.No,:

Date Started: 72-22-2/ Customer P,O,: £~ 574527
Date Completed: 2. 22-2/ Prime Contr, No.:

TEST DESGRIPTION: B Z2 . oo Trsr

Serial Hyoro |\ Resuers
P ssuee
TaBe PoRT

—_ 1 1 1 1

REMARKS:
mv —— e e —
APPROVALS: ' )
~ ' 5
Tested by .-, Test Engineer Customer Customer DCAS
<4> Witness Witness
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