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FINAL TEST REPORT
FOR
PULSE OPERATED FLOW PATH SELECTOR VALVE ASSEMBLY

Hydraulic Research P/N 39000750
NASA/MSFC P/N 20M42517, Rev. C.

ABSTRACT

s

Two (2) Pulse Operated Flow Path Selector"Vaive Assemblies
were subjected to a comprehensive series of tests to gualify their use
on the ATM Thermal Control System. The valves were manufactured
by Hydraulic Research and Mfg. Co.

The test program demonst_i'ated that the test items satisfy all of
the requirements of specification 20M42517 with exception of the Coil
Transient Voltage (para. 4.3.4.15) requirement as written. However,
when installed in an actual system, and éperated with the NASA designed
control circuits, the performance of the valve does satisfy the specified
Coil Transient Voltage requirement. Noteworthy alse is that the test
items demonstrated significant performance margins beyond the minimum
requirements of the procurement specification.

The two test items were subjected to the series of tests outlined

below, with numerous functional tests before, during, er after environments,.
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Foreword

The formal preflight certification test program z‘foi’ the ATM
Temperature Control System Flow Path Selector valwe was conducted by
the ‘Space Subsystems Department, Avco Systems Diwvision, Lowell,
Massachusetts, 01851. The tests were witnessed by &Awco SD Quality
Control Personnel and by Air Force Quality Assurance Representatives.
_The testing period was from 20 May 1970 through 4 December 1970.

The test was conducted in accordance with STP-SSD-k@24 in compliance
with the requirements of NASA/MSFC procurement specification
20M42517, Rev. C. This test program was authorized by Contract

I

NAS8-30075.
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1.0 Introduction

1.1 Scope
This report presents the results of the Preflight Certification
Tests conducted on two Flow Diverter Valve Assemblies. The objective
of the test was to qualify the valve design for use in the Apollo Telescope
Mount Thermal Control System, by demonstrating conformance to
NASA procurement specification 20M42517, Rev. C. The two specimens

tested are defined as follows:

Test Sample Vendor P/N S/N
1 Hydraulic Res. & Mifg. 39000750 007
2 1 " " w7~ 008

1.2 Item Description

The Flow Divei'ter Valve is a two position latching valve. Flow
is diverted from either of two inlet ports to a common outlet port. The
valve is pulse actuated, and magnetically latched. Two microswitches
are provided to indicate armature position. Overall size of the valve
is approximately 4.6 x 5.2 x 4.1 .inches. A complete éescription and
functional schematic of the valve are included in Addendum A, pages

4, 5, 6, and 7. Photographs of the valve are located in Addendum E.



1.3 Applicable Documents
Applicable specifications, standards and drawings are
listed on pages 1 and 2 of Addendum A.

2.0 Test Requirements

NASA/MSFC procurement specification, 20M42517, Rev. C
. (Addendum B) establishes the test requirements. Environmental
Tolerances, Measurement Tolerances, Ambient Conditions, Failure
Definition, Deviations, Data Recording and Test Facilities are
listed in Addendum A, pages 2 through 4.

2.1 Test Summary

The test samples were subjected to the te_zgts'listed below

. .

Test Specification Para. Sample Number
' ' 1 2
Pre-Test Inspection 4.3.2 x b4
Cleaning 3.5 X X
Acceptance Tests 4.3.5 X x
Vibration 4.3.4.9 p 4 X
Transient Pulses 4,3.4.12 x x
Life Cycling - 4.3.4.10 X X
Temperature 4.3.4.6 X x
Full Flow 4.3.4.5 X x
Temperature Cycling 4.3,4.7 X
Humidity 4.3.4.1° x
Collapse 4.3.4.13 X
Burst 4.3.4.14 X

Note: Numbers refer to paragraphs in specification 20M42517.

3.0 Test Procedure

The detailed procedures for the Pre-Flight Certification Tests
are outlined in Test Procedure STP-S55D-1024 which is included in

Addendum A to th_is report. This document includes both procedures and



test schematics. Only those tests described hereinand summarized in
paragraph 2.1 were conducted.

4.0 Test Results

The actual test results described in this section are recorded
in Addendum D, entitled Test Data.

4.1 Pre-Test Insbection

The results of the pre test inspection are recorded on
addendum pages D-1 and D-2. ]jeviation Requests were made and
approved for both valves via DAR #005 and 007, which are included
as Addendum F. These involved loose threads on‘t};fa flange
mounting pads, and did not affect the performance 'df- the test items.
The Deviation Requests were approved by NASA/MSFC for test use
only.

4.2 Cleaning

Both test items were cleaned to the reqﬁirements of Con-
tamination Control Plan, QATP-SD-199.. 'Both test items were cleaned
to é level of 50 microns or less.

4.3 Acceptance Tests

4.3.,1 Proof Pressure

A 75 psig proof pressure test with GN2 was successfully
conducted on both test items for more than the specified 5 minute period,
without evidence of distortion, permanent set or leakage. The results

are recorded on Addendum pages D-1 and D-2.



4.3.2 External Leakage

Both test items totél leakage measurements were
better than the specified 1.6 x 10-6 requirement, when pressurized
- with 100% helium at 50 psig. The results of these tesis are recorded
on pages D-1 and D-2.

4.3.3 Internal Leakage

The poppet leakage measurements for both test items
over a pressure range of 0 to 20 psig, were less thantwo orders of
magnitude below the allowable 0.20 sccs of the methamsl/water service
media. The leakage results for three cycles of operaftion are listed

on addendum pages D-3 and D-4.

4.3.4 Acceptance Vibration

Both test items were subjected to a 2.7 g rms, overall,
random vibration level without evidence of damage or external leakage.
The valves were charged with GN2 at 20 psig. Results of this test,
including the random analysis plot, are recorded on Addendum pages D-3
| and D-4.

4.3.5 Vacuum Internal

> torr without

Both test items were subjected to 2 x 10~
evidence of deformation or permanent set. Results of these tests are

recorded in pages D-5 and D-6.

4,3.6 Proof Pressure -

A 75 psig proof pressure test with G, was applied to
the test specimens after Acceptbance Vibration. There was no visual
~evidence of deformation or permanent set, or leakage. The data are
recorded in the Addendum pages D-5 and D-6.

4



’4. 3.7 Leakage External, After Acceptance Vibration
Post vibration leakage was successfmlly completed on
both test items. Leakage values were better than the allowable 1.6 x 10-©
sccs. The test data are recorded on Addendum pages D-5 and D-6.

4.3.8 Internal Leakage After Acceptance Vibration

Poppet leakage measurements for bath test items were
less than two orders of magnitude below the allowable .20 sccs of methanol/
water service media with pressures from 0 to 20 psig. The data are recorded

on Addendum pages D-7 and D-8.

4,3.9 Circuit Resistance

com

Continuous circuits on both test iterms éneasured less than
the 0.5 OHM allowable value. Coil rgsistance conformed to contractor
- drawing requirements of 27 + 2 OHMS, and open circwits indicated
infinitely high resistance.i Test results are listed om Addendum i)ag'es
. D7, D-8, D-9 and D-10.

4.3.10 Insulation Resistance’

All insulation resistance measuremenifs on each test item ex-
ceeded 20, 000 megohms. The test requirement is 50 megohms minimum.
These data are recorded on Addendum pages D-9, thremgh D-16.

4.3.11 Minimum Operating Voltage (Unpressurized Assembly)

The minimum operating voltage for walve S/N 007 in the
ﬁ.npfeséurized condition ranges from 12. 0 to 14. 5 volts. Foz; S/N 008,
the voltage was between 12.8 and 17. 0. The specified requirement is 18.0
volts max1mum These voltages were applied for 100 milliseconds. The

results of each run are listed on Addendum pages D-15 and D-16.



4.3.12 Minimum Operating Voltage (Pressurized Assembly)

The minimum operating voltage for the valve pressurized

s

o kO B0 DEiy %Eé;izjee?%s-»:a:- -nged from 10. 0 to 12. 8 volts for S/N 007, and

“

v~ frove 12,4 to 16.0 £+ S/N 008. The requirements are the same as the
unpressurized conwition. The results of the tests are recorded on Addendum
. . pages D-15 and D-14,

4.3.13 Minimum Pulse Duration (Pressurized Assembly)

The minimum pulse duration for valve S/N 007 in the
pressurized condition (50 psig) i'anged from 15.3 to 21. 0 milliseconds.
For S/N 008, the pulse duration was between 15.0 and 17.5 milliseconds.
The spécified requiremeﬁt is 100 milliseconds maximur;a. These pulses
Wére applied with a 28. 0 volt amplitude. The data collected are re-

: corded on Addendum page D-17 and D-18.

'4,3,14 Minimum Pulse Duration (Unpressurized Assembly)

The minimum pulse duration for the test items in the
unpressurized condition ranged from 16.5 to 22. 0 milliseconds, for
S/N 007, and from 16.5 to 18.0 for S/N 008. The requirements are the
~same as for::bhgwmmvized condition. Test results are recorded on
"Addendum pages D-17 and D-18.

4.3.15 Power Consumption

The room temperature power consumption at 28.0 volts
d.c. was 27. 44 watts maximum for valve S/NO007, and 29. 96 watts
maximum for valve S/N 008. The allowable power consumption is 45 watts

-y

maximum. Thegi s ~hsurements are recorded on Addendum pages D-17

and D-18.



4.4 Vibration

4.4.1 Vibration, Sinusoidal Excitation, Vehicle Dynamics

Both test samples were subjected to sinusoidal vibration
excitation from 4 to 40 cps with 1. 6 g peak alongthe longitudinal axis,
and from 4 to 20 cps at 0.4 g's peak along the lateral axes. Continuity
was maintained across pins A and E during the test and the valves
were pressurized to 21. 0 psig. There was no visual evidence of damage
or leakage on either valve at the completion of the test. Accelerometers
were mounted on the test items to sense acceleration along the three
major axes. The output of each accelerometer was recorded on an
oscillo graphic strip chart and is available at Avco in t]:le test data file,
Tﬁe overall results of this test are recorded on Addendum pages D-19.
and D-20.

4.4.2 Vibration, Sine Evaluation Criteria

A 1l g amplitude sine survey was conducted from 20
to 2000 cps along the major axes of both test units. Continuity was
maintained across pins A & E during the test, and there was no
evidence of external leakage or damage. The valves were press»urized
-to 21 psig with methanol/water. Accelerometers wefe mounted on
the test items, as described in 4.4.1. These results are recorded on

Addendum pages D-19 and D-20.



4.4.3 Vibration, Random Criteria, High L.evel

Both test items were subjected to a 5.3 grms
{orerall) ran’d‘o,rr_x. vibration test along each of the three major axes.
_.Both valves WEIT"\, sséurized to 21. 0 psig with the service media.

‘ ':._G‘ontinuity was mafntained across pins A and E durimg the test, and there

was no evidence of external leakage, or damage. Tlhe test results are

" recorded on Adde;’idum pages D-19 and D-20.

4.4.3 Vibration, Random Criteria, Low Level
Both test items were subjected to a 3.6 g rms (overall)

random vibration test along each of the three major amxes. DBoth

valves were pressurized to 21. 0 psig with the service media. Con-
tinuity was maintained across pins A and E during the test, and there
was no evidence of external leakage, or damage. The test results are

recorded on Addendum pages D-21 and D-22.

4. 5 Post Vibration Functional Tests

4.5.1 Proof Pressure

A 75 psig proof pressure test with GN, was conducted
on each test item. Neither valve exhibited any evidemce of deformation
or leakage. The resuits are recérded on Addendum pages D-21 and D-22.
4, 52 Vacuum
The test items were subjected to less than 1 x 1072 torr
for more than 5 minutes, Neither valve exhibited any evidence of de-

formation or set. The data are recorded on Addendumn pages D-21 and D-22.



4.5.3 External Leakage

External leakage measurements on both test items
were less than the 1.6 x 107© sccs by greater than one order of
magnitude, when pressurized with 100% helium at 50 psig. These
measurements are recorded on Addendum pages D-23 and D-24,

4.5.4 Internal Leakage

Poppet 1eakage on each valve was less than two orders of
magnitude below the allowable 0.2 sccs of thg methanol/water service
media, at pressureé from 0 to 20 psig. The leakage values are re-
corded on Addendum pages D-23 and D-24. S

4,.5.5 Circuit Resistance

All resistance measurements on each test item were’
less than 0.5 OHMS (allowable) for cipsed circuits and infinity, for
open‘circuit measurements. Coil resistances were within”t.he manu-
facturer's specified limits. These measurements are recorded on

Addendum pages D-25 and D-26.

4.5.6 Insulation Resistance
All insulation measurements on each test item exceeded
20; 000 i‘negohms. The specified requirement is for 50 megohms minimum.
Insulation resistance data are 11ecorded on Addendum pages D-27 through

D-32.



4.5.7 Minimum Operating Voltage, Unpressurized

The minimum operating voltage, apgplied for 100 ms,
ranged from 14.0 to 16. 0 volts for valve S/N 007 and® from 13.0 to
16.0 for S/N 008. The allowable limit is 18.0 volts. “The data are
recorded ’(->n_ Addendum pages D-31 and D-32.

4.5.8 Minimum Operating Voltage, Pressarized

The minimum voltage with the valves pressurized
with 100% helium to 50 psig ranged from 13.0 to 14. 5 fior valve
S/N 007, and from 13. 0 to 14. 0 volts for vaive S/N o88. The data

are recorded on Addendum pages D-33 and D-34.

~

4.5.9 Minimurﬁ Pulse Duration, Pressurim?l
The minimum pulsle duration for the #=st items
pressurized to 50 psig with 100% helium ranged fron= 34.0 to 39. 0 ms
for valve S/N 007 and from 34.0 to 36.0 for valve SFfN €008‘.‘-” The
pulse ampli’gude was 28. 0 volts, and the allowable pullse width is 100 ms,
~maximum. These resultsv are recorded on Addendurm pages D-33 and

D-34.

4.5,10 Minimum Pulse Duration, Unpressurized

The minimum pulse duratién for the mmpressurized
conditio\n'ranged from 30.0 to 39.0 ms for valve S/N @97 and from
36.0 fo 38.0 ms for valve S/N 008. Other conditions and limits as
in para. 4.5.9. These results are listed on Addendwm pages D- 33 and

‘D-34,

1o



4,5.11 Power Consumption

The room temperature power consumption at 28.0
volts d.c. was 27.3 watts maximum for valve S/N 007, and 29.96
maximum for valve S/N 008. The allowable value is 45 watts. These

measurements are recorded on Addendum pages D-35 and D-36,

4.6 Transient Pulses

4.6.1 Minimum Operating Voltage, Unpressurized

The minimum operating voltage measured during this
test was within previously stated limits. The values ranged from 14.0
to 15. 5 volts for valve S/N 007 and from 13. 0 to 16. 0 volts for valve
S/N 008. Actual data for each cycle a:re recorded on A%ddendum pages

D—.35 and D-36,

4.6.2 Minimum Operating Voltage, Pressurized

The minimum operating voltage with the vbalve pressurized
with 100% HE to 50 psig fell within previously stated limits, and compared
_favorably with the data obtained in the unpressurized (;ondition. The vélues
ranged from 14.0 to 15. 0 volts for valve S/N 007 and f?om 13.0to 14.0
fér va1v¢ S/N 008. The data are reco_rded in Addendum pages D-35 and D-36.

4,6.3 Minimum Pulse Duration, Pressurized

N The minimum pulse duration with the valve pressurized
"to 50 psig is within the previously specified limits. ‘The values ranged from

30.0 to 38.0 ms for valve S/N 007 and from 36.0 to 38. 0 ms for valve S/N

008. The results are listed on Addendum pages D-37 and D-38.

1



4,.6.4 Minimum Pulse Duration, Unpressurized

The minimum pulse duration with the test item in the
unpressurized conditiqn is within préviously specified limits, and compares
favorably with the pressurized condition. The values range from 33.0
to 38.0 for valve S/N 007 and from 36.0 to 37. 0 for valve S/N 008. The
results are listed on Addendum pages D-37 and D-38.

4.6.5 Transient Pulses

This transient pulse test consisted of applying a steady
state signal to one coil and a transient signal to the opposite coil. Acceptance
critéria was that the valve would not change positioﬁ‘ when a transient
signal was applied. Traﬁsient signals from +72 vohlts r;i c., 5 microseconds,
tq. 719 volts d.c., 9 milliseconds were applied to each coil of both valves.
Microswitch pins A and Ew_fere monitored during all transienfz runs.
Neither of the test items changed positions with the app‘ilicra;tion of a voltage ‘
transient. The oscillo.scope voltage traces from these tests are available
in the test file. _
Other transient pulse tests were run beyond the specifiéa’;ion
and test requirements. These involved applying a 72 volt d.c., 5 micro-
second pulse one one \}alve coil and zero volts on the alternate coil. This

test was performed on all coils without inducing the valve poppet to change

position. These test results are recorded on Addendum pages D-37 and D-38.

12



4.6.6 Coil Transient Voltage

The coil transient voltage test was comprised of
measuring the maximum peak inverse voltage when a 28.0 volt d.c.
signal was removed from the coil. -The peak inverse vc;ltage is governed
by the bifilar winding within the valve. The peak inverse voltage measured
50 volts for valve S/N007 and 52 volts for valve S/N0G08. The specified
_ requirement is that the peak inverse voltage shall not exceed 150% of the
applied voltage, or 42 volts for this test. Since the measured results
exceeded the allowable value, a deviation request (form 847) was sub-
mitted to MSFC and approved. This request was nuﬁnbered Avco - 010.

The _perfdrmance of the valve wher; ins‘{alled in the ATM
Thermal Control System, however, is not discrepant, because the peak
inverse voltage r'eflectéd back into the electrical control circuit has been
reported as not exceeding 5 volts. |

It was' the intent of the specification, according to MSFC
engineering, to measure the peak inverse voltage generated by the valve
'wifh the actual system control circuit. Since this system is complex, .
it is beyond the s-cope of the present contract. The peak inverse voltage
~data are recorded on-Addendum pages D.~39(' and D-40.

4.7 Life Cycling

A total to 1050 cycles were applied to valve 5/N 007 and 1020
cycles to valve S/N 008. Cycling was accomplished with the valve filled
with methanbl/water and the switches resistively loaded to 3 amperes.

The life cycle requirement is for 1000 cycles of operation. Functional

13



tests were performed after each 150 cycles. The results are summarized
below.

4,7.1 Internal Leakage

After 150 cycles

The poppet liquid leakage for both test items measured
0.0 sccs.

After 300 cycles

The poppet liquid leakage for both test items measured
0.0 sccs.

After 500 cycles =

“m

The poppet liquid leakage for both test.items measured
- 0.0 sccs.

After 750 cycles

The poppet liquid leakage for valve S/N 008 measured
0.0 sccs and varied from 0.0 to 0.0008 sces for valve S/N0O07.

After 1000 cycles

The poppet liquid 1eakage measured 0;0 sccs for valve
S/N 008 and 0.0l sccs for valive S/N 007. These data are
recorded on Addendum pages D-41, D-42, D-53 and D-54.
Test requirements have been listed previously.

4,7.2 Circuit Resistance

After 150 cycles

Circuit resistance measurements on both test items
were between 0.0 and 0.2 ohms for continuous circuits, and infinity

for open circuits. Coil resistances were within previously specified

limits .

14



Afte T

300 cycles

Same

After

results as after 150 cycles,

500 cycles

Same

After

results as after 150 cycles.

750 cycles

Same

After

results as after 150 cycles.

1000 cycles

Same

results as after 150 cycles.

These data are

recorded on Addendum pages D—-4‘3, D—44,7 D-55 and D-56.

L]

4.7.3 Minimum Operating Voltage (Unpressuri‘zqd)

The minimum operating voltage readings taken during

life cycle testing with the test items unpressurized are summarized

below. The readings represent the high and low measurements on

each valve with a 100 ms pulse

Valve S/N

007
008

After

150 cycles

Low (volt d.c.)
12.0
12.5

After 300 cycles

Valve S/N

007
1008

Valve S/N

- 007
© 008

After

Low (volt d.c.)
12. 0
"14. 0

500 cycles

Low (volt d.c.)
14.0
14.0

15

High (volt d.c.)

14.5
13.5

High (volt d.c.)
14.5 '
14.5

High (volt d.c.)

16.0
15.0



After 750 cycles

Valve S/N lLow (volt d.c.) High (volt d.c.)
007 14.5 17.0
008 15.0 16. 0

After 1000 cycles

Valve S/N Low (volt d.c.) High (volt d.c.)
007 14.0 16.0 ‘
008 14.0 15.5

These results are recorded on Addemdum pages D-45,
D-46, D-61 and D-62. All readings are within specifiied limits, and

do not indicate any degradation in performance of the valve as a result

of life cycling. .

~a

4.7.4 Minimum Operating Voltage (Presmrized)

These tests are identical to the tests «of 4. 7. 3 except
that the test items were pressurized to 50 psig with I00% helium.

After 150 éycles

Valve S/N Low (volt d.c.) High (volt d.c.)

007 12. 0 14. 0

008 12. 0 13.5

After 300 cycles

Valve S/N Low (volt d.c.) High (volt d.c.)
007 L. 5 13.5
008 12,5 14.0

After 500 cycles

 Valve S/N Low (volt d.c.) High (volt d.c.)
007 ‘ 14.0 15.5
008 13.5 14.0

16



After 750 cycles

Valve S/N Low (volt d.c.) High (volt d. c.)
007 4.0 6.5
008 14,0 14.5

After 1000 cycles

Low (volt d.c.)

Valve S/N High (volt d.c.)
007 14.0 16.0
008 14.0 14.5

The data are recorded on Addendum pages D-45, D-46,
D-61 and D-62. All of the tests were within specified limits, and did
not result in significant performance degradation.

4, 75 Minimum Pulse Duration, Pressurized Assembly

The results of the periodic pulse duration tests
performed during life cycling are summarized below. The tests were
performed with the valve pressurized to 50 psig with 200% helium. The
data represent the high 'ana low reédings for each valve independent of

the coil being enefgized.

After 150 cycles

17

Valve S/N Low (ms) High (ms)
. 007 ' 27.0° 32.5
008 26.0 27.5
After 300 cycles
Valve S/N Low (ms) High (ms)
007 27.0 31.0
008 28.5 29.0
After 500 cycies
Valve S/N Low (ms) High (ms)
007 30.0 34.0
008 28.0 29.0



After 750 cycles

Valve S/N Low (ms) High (ms)
007 30.0 33.5
008 28.0 29.0

After 1000 cycles

Valve S/N Low (ms) High (ms)
007 27.5 ‘ 32.0
008 28.0 28.5

The data are recorded on Addendum pages D47, D48, D63 and D-64.
4.7.6 Minimum Pulse Duration, Unpresswrized Assembly

The results summarized below are id@entical to the
tests of 4.7.5 except that the test items were unpressurized,

After 150 cycles

Valve S/N Low (ms) . High (ms)
007 29.0 32.5
008 26.5 27.0

After 300 cycles

Valve S/N Low (ms) High (ms)
007 26.5 31.5

008 28.5 30.0

After 500 cycles

"Valve S/N Low (ms) High (ms)
007 29.0 33.5
008 28.5 30.0

After 750 cycles

Valve S/N Low (ms) High (ms)
007 29.5 34.0
008 28.0 30.0

After 1000 cycles

Valve S/N Low (ms) High (ms)
007 27.0 31.5
008 28.0 28.5

18



The results of these tests are recorded on Addendum
pages D-47, D-48, D-63 and D-64.

4.7.7 Power Consumption During Life Cycling

The periodic power measurements taken at 28. 0 volts
d. c. during life cycling tests are summarized below. Values are the
maximum measurements for each valve.

Power (watts)

After After After After After
Valve S/N | 150 cycles | 300 cycles|{500 cycles | 750 cycles | 1000 cycles
lOO? 28.0 28.2 28.2 28.1 28.2
{008 31.0 30.5 31.0 31.0 31.0

Results of these tests are re'corded@:m‘Addendum sheets

x

D-49, D-50, D-63 and D-64.

4.7.8 Proof Pressure After Life Tests

A 75.0 psig proof pressure test was applied to both test
items for five minutes without evidence of distortion or permanent set.

Test results are recorded on Addendum pages D-51 and D-52.

4.7.9 Vacuum After Life Tests
A five minute \racuurﬁ test of iess than I x 10"5 torr was
applied to both test items without evidence of distortiom or permanent set.
Test results are recorded on Addgndum pages D-51 and D-52.

4.7.10 External Leakage After Life Tests

External leakage measurements on each test item
with 50 psig, helium, were approximately two orders of magnitude
better than the specified requirement, Test results are recorded on

Addendum pages D-51 and D-52.
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4.7.11 Insulation Resistance After Life Tests

All insulation resistance measurements on each test
item exceeded the requirement by more than three order s of magnitude.
These measurements are recorded on Addendum pages D-55 through D-62.

4.8 High Temperature Gaseous Tests

Both test itemms were placed in a chamber and allowed to
stabilize at +165°F. Each coil was energized for 5 continuous minutes
at 30 volts d.c. Current mea;sure_ments were made at the beginning
and end of the period, and the coil resistance computed. The valves
were allowed to ret‘urn to 165°F and the valve operated. This procedure
was repeated for a total of 10 cycles on each test uirﬁ:t. -Resistance
measurements at the beginning of each cycle were h30.<;ohms for each
_coil of valve S/N 007 and 33. 3 ohms for each coil of valve S/N 008.
Resistance measurements at the end of the five minute period were
35.7 ohms for each coil of valve S/N 007 and 37.5 ohmé fc;r each coil
of valve S/N 008. The maximum valve body temperature reached
with 30 volts d.c. appliea to the valve was 170°F for S/N 007 and 174°F
for S/N 008. The time required for the valve to cool to 165°i7‘ was
15 minutes for S/N 007 and 20-25 minutes for S/N 008.. Results of these

tests are recorded on Addendum pages D-65 and D- 66

4.8.1 Internal Leakage After High Temp. Gaseous

With the test items stabilized at +100°F and pressurized
as previously described with methanol/water, the measured poppet
leakage for each unit was 0.0 sccs. Test results are recorded on Addendum

pages D-67 and D-68.
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4,8.2 Circuit Resistance After High Temp. Gaseous

Circuit measurements were made with the Vaive stabilized
at +1006F. Continuous circuits on both test items, did not exceed 0.2
ohms and open circuits measured infinite resistance. Coil resistances
were slightly higher than room temperature measurements. All of
the data were within acceptable limits. Results are recorded on Addendum
pages D-67, D-68, D-69 and D- 70.

4.8.3 Insulation Resistance After High Temp. Gaseous

Insulation resistance measurements were made with
the valves stabilized at +100°F. All measurements exceeded the minimpm
requirement of 50 megohms minimum. Most of the x}alues exceeded the
minimum requirement by three orders of magnitude or more, but a
few were only slightly higher than minimum. The data are recorded on
Addendum pages D-69 through D-76.

4.8.4 Minirmum Voltage After High Temp. Gaseous (Unpressurized)

Minimum voltage fneasﬁrements were made with the valve
stabilized at +100°F. The values were slightly higher than at room
temperature,( but were all within previously specified limits. The miﬁimum
volfage varied fljom 16.5 to 18. 0 volts d.c. for valve S/N 007 and from
16.0 to 17: 0 volts for valve S/N 008. Results of the test are recorded on

Addendum pages D-75 and D- 76
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4.8.5 Minimum Voltage After High Temp. Gaseous, Pressurized

The test described in 4. 8.4 was repeated with the test
items pressurized to 50 psig with helium. Test results were within
previously specified requirements, and slﬁghtly lower than for the un-
pressurized cdﬁdition. ‘The voltage readings for S/N 007 varied from
14. 5 to 16.5 volts d.c. and for unit S/N 008 from 15.5 to 16.0 volts d.c..
Test data are recorded on Addendum pages D-7?- and D-78.

4.8.6 Pulse Duration After High Temp. Gaseous, Pressurized

Minimum pulse-duration tests were run with the valve
stabilized at +100°F and pressurized to 50 psig with-100% helium. All
results were well within the acceptable values. T};: results for valve S/N
007 ranged from 28.0 to 32. 0 volts ms, and from 27.5 to 29. 0 for valve
S/N 008. Test data are recorded on Addendum pages D-77 and D-78.

4.8.7 Pulse Duration After High Temp. Gaséoﬁs, Unpressurized

The test déscribe‘d in 4. 8.6 was performed with the test
items in the unpressurized condition., Performance for both test items
was acceptable.. The minimum pulse duration for valve S/N 007 ranged
from 27.5 to 32.5v ms, and for S/N 008 from 28.5 to 30.0 volts d.c.
Test data are recorded on addendum pages D-77 and D-78.

4.8.8 Power After High Temperature Gaseous

Power measurements were made with the valves stabilized
at +100°F. The power consumption for both test items was slightly lower
than the performance at room temperature, because of the increase coil

resistance with temperature. The maximum value was 26.3 watts for
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S/N 007 and 28.6watts for S/N 008. Values for each cail are recorded
on Addendum pages D-79 and D80 .

4.9.0 Low Temperature Gaseous

‘The two test items were placed in a cald chamber and
allowed to stabilize at -65°F for a period exceeding 48 hours. After

the cold soak, the functional tests listed below were performed.

4.9.1 External Leakage at -65°F

The external leakage measurement for both test units
at -65°F was better than the allowable value by two orders of magnitude
or more. The helium leakage rate was 0.7 x 10-8 sces for S/N 007

and 1.44 x 108 for S/N 008. Results are recorded om Addendum pages

D-793 D"SO’ e - :-

4.9.2 Internal Leakage at -65°F

Poppet leakage was measured with the test items stabilized at
-65°F. Both valves were well within specified limits. Zero leakage was measured
for valve S/N 008 and values ranging from 0 to 0.0033 sccs of the liquid service
media for valve S/N 007. These data are recorded on addendum pgs. D-78, D-79,
D-80 and D-81. ‘

4.9.3 Circhlilit Resistance at -65°F

Circuit resistance measurements at -65°F did not
vary significantly from measurements at room temperature, except
for coil resistance measurements. Closed circuit measurements did
not exceed 0.2 ohms. Open circuit measurements indicated infinite
resistance. Coil resistance for S/N 007 was approximately 20 ohms
;ind 17.9 ohms for S/N 008. All circuit resistance vaihmes were within

acceptable limits. These measurements are recorded in Addendum pgs. D81 & D82

4.9.4 Insulation Resistance at -65°F

Insulation resistance measurements om both test items
were somewhat degraded from the values recorded at room temperature,
but all values exceed the specified requirement. The lowest insulation resistance

measurement was 200 megohms. The data are recorded on Addendum pages

D-83 through D-88. 2



4.9.5 Minimum Operating Voltage, at —65@F, Gaseous Unpressurized

The minimum operating voltages for both test items, un-
pressurized, at -65°F were significantly lower than at room temperature
because of the higher current drain. Performance ranged between 12.0
and 13.0 volts d. c. for valve S/N 007 and 13.0 volts d.c. for all measure-
ments made on S/N 008. Actual results are shown om Addendum pages

D-89 and D-90,

4.9.6 Minimum Operating Voltage, at-65%F Gaseous Pressurized

The performance of both test items pressurized to 50 psig
with 100% helium was comparable to the unpressurized condition. Valve
S/N 007 operated at 12.0 volts d.c. and'S/N 008 at 13.0 volts d. c. for all

readings. Actual results are shown on Addendum pages D-89 and D-90.

4,9.7 Minimum Pulse Duration at -65°F, Gaseous, Pressurized
The minimum pulse duration readings of the test items
stabilized at -65°F were significantlyllower than they were at room
temperature. The pulse measurements- ranged from 14. 0 to 16. 0 ms.-
for ;élve S/N 007, and from 23.0 to-25. 0 ms for valve S/N 008. These
readings are shown on Addendum pages D-91 and D-92. A.

'4,.9. 8 Minimum Pulse Duration at -65°F, Gaseous, Unpressurized

) The minimum pulse duration readings at -65°F with the
valve in the 'unpressurized condition were only slightly higher than in the
pressurized condition, but well within acceptable limits. These measure-

| ments ranged from 15.0 to 20. 0 ms for the S/N 007 valve, and from 25.0

to 26.0 ms for valve S/N 008. The readings are shown on Addendum pages ‘

D-91 and D- 92,
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4,9.9 Power, at -65°F

The highest power readings were Vencounter.ed as a result of the
lower coil resistance with the valve stabilized at -65°F, e
The maximum power consumption was 36. 4 watts for S/N 007 and 40.9

watts for S/N 008. The allowable value is 45 watts maximum. Test

results are shown on Addendum pages D-91 and D-92.

4.10 After High and Low Temperature Gaseous

At the conclusion of the cold temperature performance tests, the

test items were returned to.room temperature and the complete series

of functional tests performed as described below:

4.10.1 External Leakage After High/Low Temp. Gaseous

External leakage measurements on both test items with
100% helium were well within tolerance. The value was 3. 46 x 10‘8 sccs
for S/N 007 and 11.25 x 10-8 sccs for S/N 008. Records' ’of> fhis test
are shown on Addendum page D-93 and D-94.

4.10.2 Internal Leakage After High/Low Temp. Gaseous

Internal leakage measurements with methanol/water
service media were 0.0 sccs for both test items. Results of this test
are recorded on Addendum pages D-93 and D- 94,

4.10.3 Circuit Resistance After High/Low Temp. Gaseous

Closed circuit resistlance readings did not exceed 0.3 ohms
for valve S/N 007 and 0.4 ohms for‘S/N 008. Open circuit readings in-
dicated infinite resistance for both valves, and coil resistance readings
were within acceptable limits. These readings are recorded on Addendum

pages D-95 and D-96.
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4.10.4 Insulation Resistance After High/Low Temp., Gaseous

All of the insulation resistance readings for each valve
taken after high and low temperature testing were well in excess of 50
megohms, the minimum allowable value. These readings are recorded
on Addendum pages D-97 through D-04.

4.10.5 Minimum Operating Voltage After High/Low Temp.
Gaseous, Unpressurized

The minimum operating voltage after high and low
temperature tgsting was comparablé to previous rooﬁ temperature
results, and was within acceptable limits. The values were bétween
16. 0 and 17.0 volts d.c. for valve S/N 007 and between 15.0 and 16.0
volts d.c. for valve S/N 008. Results of these tests ‘are recorded on
Addendum pages D-103 and D-104.

4.10.6 Minimum Operating Voltage After High/Low Temperature
Gaseous, Pressurized.

The minimum operating voltage with th;e valve pressurized
to 50 psig is slightly lower than in the unpressurized condition, and is
comparable to previously obtained room temperature data. The values
ranged from 15. 0 to 15.5 volts d.c. for valve S/N 007 and from 15. 0 to
15.5 volts d.c. for valve S/N 008. The data are recorded on Addendum
pages D403 and D-104.

4.10.7 Minimum Pulse Duration After High/Low Temp.
Gaseous, Pressurized

The minimum pulse duration performance of either valuve
did not seem to be changed as a result of the high and low thermal tests.
The results were well within tolerance and ranged from 26.0 to 29.0 ms

for both test items. The data are recorded on Addendum pages D-io5 and D-106.
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4.10. 8 Minimum Pulse Duration After High/lLow Temp.
Gaseous Unpressurized

The minimum pulsé duration for the walves in
the unpressurized conditipn ranged from 25.0 to 29. D ms for S/N 007
and from 27.5 to 30.0 for valve S/N 008. The data are reco*:rded on
Addendum pages D-105 and D-106.

4.10.9 Power After High/Low Temp. Gaseous

The power consumption of both test items showed
negiigible change as a result of the high and low thermal environment.
The maximum power drain_ for valve S/N 007 was 2? 72 watts, and for
S/N 008 29.96 watts. These results are recorded "o‘ﬁ Addendum pages
D-a105!'and D-lOk\().

'4.11 High Temperature Liquid, +l00°F

Both test items were filled with the liquid service media,
placed in a chamber, and allowed to stabilize at +100%F. The functional
tests described below were then performed.

4.11.1 Internal Leakage at 100°F, Liquid

The poppet leakage test was identical to the internal
leakage test of 4.8.1 and the results were essentially identical. Liquid
leakage on‘valve S/N 007 ranged from 07 0to 0. 016 sccs of the service
media, and was 0.0 sccs for valve S/N 008. Results of this test are
recorded on Addendum pages D—lOf and D-108

4.11.2 Circuit Resistance at +100°F, Liquid

Circuit resistance measurements with the valve filled with

the liquid service media were within acceptable limits. The closed circuit
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values did not exceed 0.4 ohms for either test item. Opencircuit
resistance measurements indicated infinite resistance. Coil resistance
readings basically the same as for the gaseous test at {100°F. Results
are recorded on Addendum pages D-107, D—iOS: D109 and D-110.

4.11,3 Insulation Resistance at +100°F, Liquid

Insulation resistance measurements on both valves
were satisfactory during this test. All measurements were in excess
of 50 megohms. The resistance readings are recorded on Addendum
pagés D109 through D416,

4.11.4 Minimum Voltage at +100°F, Liquid, Unpressurized

The minimum voltage readings for thistest are
approximately the same as for the gaseous condition at +100°F, para.
4.8.4, and fell within speqiﬁed tolsrances. The values ranged fljom
16.0 to 18.0 volts d. c. for valve S/N 007, and from 17.0 to 17.9 volts d. c.
for valve S/.N 008. These data are recorded on Addendum pages D-l15

and D16

4.11.5 Minimum Voltage at 100°F, Liquid, Pressurized
The minimum voltage readings with the methanol/water
pressurized to 50 psig is about the same as for thevunpressurized
condition. The values ranged from 16.5 to 17.5 volts d.c. for S/N 007
and fr'om 17.‘5 to 17.9 volts d.c. for valve S/N 008. These data are

recorded on Addendum pages D-115 and D-116.
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4,11, 6» Pulse Duration at +100°F, Liquid, Pressurized

The minimum pulse duration with the liquid service
media pressurized to 50 psig, was slightly higher than the corresponding
tests, para. 4,8.6 with gas pressufe. Performance was still well within
acceptable limits, The measurements ranged from 28. 0 to 34.0 ms
for valve 8/N 007 and from 30,0 to 33.0 ms for valve S/N 008. Reaulﬁa
of this tegf are recorded on Addendum pages D-117 and D-118. |

4.11.7 Pulse Duration at +100°F, Liquid, Unpressurized

The test described in 4.11. 6 was performed in the
unpressurizea condition. Results ranged from 26.5 to 28.0 ms for
valve S/N 007 and from 28.0 to 34,0 for valve S/N 008. Test data

are fécorded on Addendum pages D-117 and D-118.

4.11.8 Power at +100°F, Liquid
Power méés_urements with the test items filled with
methanol/water comparable to the same test under gaseous conditions,
The maximum powér consumption was 26.4 and 28,5 watts respectively for
valve S/N 007 and 008, Actual readings are recorded on Addendum pages
D-117 and D-118.

4.12 Low Temperature, Liquid, -65°F

E Both test items, (filled with the liquid service media), were
" allowed to stabilize at -65°F and the functions tests listed below performed,

| 4.12.1 Internal Leakage at -65°F, Liquid

Both test items measured 0 sccs of the liquid service
media after stabilization at -659F, Test results are recorded on Addéndum
pages D-119 and D-120.
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4,12.2 Circuit Resistance at -65°F, Liquid

Circuit measurements, made during this cold test
were all within acceptable limits. Closed circuit resistances did
not exceed 0.4 ohms. Open circuit measurements indicated infinite
resistance. Coil resistances were significantly lower than room
temperature and nearly identical to the previous -65°F test readings.
Readings for this test are recorded on Addendum pages D419, D-120, D-121
\ and D22, ;

4.12.3 Insulation Resistance at -65°F, Liquid

None of the the insulation resistance readings taken
during this cold test was below the permissable 50 megohms minimum.

These readings are recorded on Addendum pages D-121 through D428 .

4.12.4 Minimum Operating Voltage at -650F, Liquid, Unpressurized
The mi’nin#um ope?ating voltage at cold tem.perat‘ure, is lower
than at room temperature due to the ﬁigher C\.J.rren't drain. Performance of
the‘test items filled with liquid is similar to the gaseous test run at -65°F,
Thé readings .ranged from 12.0 to 15. 0 volts d.c. for valve S/N 007 to 11. 0
to12 .0 volts d.c. for valve S/N 008. | The data are recorded on Addeﬁ&um
pages D-127.‘ and D-128 .

4.12.5 Minimum Operating Voltage at -65°F, Liquid, Pressurized

The performance of the test items with the liquid service
media pressurized to 50 psig was comparable to the unpressurized condition.
The readings ranged from 12.0 to 14. 0 volts d.c. for valve S/N 007
and from 12.0 to 13. 0 for valve S/N 008. The data are recorded on

- Addendum pages D-127 and D-128.
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4.12.6 Minimum Pulse Duration at -65°F, Liquid, Pressurized

The minimum pulse duration for this test was in the same
range as previously obtained room temperature data and still within
allowable limits. The measurements ranged from 31.0 to 37.0 ms for
valve S/N 007 and from 30.0 to 32. 0 ms for valve S/N 008. The readings
are recorded on Addendum pages D-129 and D-130.

4.12.7 Minimum Pulse Duration at -65°F, Liquid, Unpressurized

The pulse duration in’the préssurized condition for both
tes; items was somewhat lower than the . pressurized case. These values
ranged from 27.0 to 30.0 volts d.c. for valve S/N 0?€})’??.and from 26.0 to
28.0 volts d.c. for valve .S/N 008. The readings a;‘e zr:acorded on Addendum |

pages D429 and D-130.

4.12.8 Power at -659F, Liquid
The power consumption of both test items at 28 vdc,
during this test was below the allowable 45 watts, amd was nearly idential to

the results of the previous test at -65°F. The maximmm power drain was
37.5 watts for S/N 007 and 40. 6 watts for S/N 008. The results are shown
on Addendum pages D-129 and D-130.

4.13 After High and Low Temperature, Liquid

At the complet‘ion of the high and low thermal tests, a complete
series of functional tests were conducted as outlined below.

4.13.1 External Leakage After High/Low Temp., Liquid

External leakage rates for both test items after thermal

testing was within specified limits. The leakage was 1. 69 x 10~7 sccs He
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for valve S/N A007, and 5.5 x 10-8 sccs He for S/N 008. Records of this
test are shown on Addendum pages D-131 and D-132,

4.13.2 Internal Leakage After High/Low Temp., Liquid

Pc.)ppet liquid leakage at the completion of thermal
testing was still well within acceptable limits. The values ranged
from O to 0.02 sccs for valve S/N 007 and was 0 sccs for all measure-
ments on Valve S/N 008. Records of this test are shown on Addendqm
pages D-131 and D-132,

4.13.3 Circuit Resistance After High/Low Terﬁp. , Liquid

The results of this test were equal to or _beiter than
previous room temperature circuit resistance mgasﬁréments. The maximum
closed circuit resistance on either test item was 0.1 ohm. Open circuit
readings all indicated infinite resistance, and coil resistances were nearly
equal to previous room temperature measurements. The test records

are shown on Addendum pages D-133 and D-134.

4.13.4 Insulation Resistance, After High/Low Temp., Liquid

Insulation resistance measurements at 500 volts d.c. on
both test items were well in excess of the 50 megohm minimum requirement.
These readings are recorded on Addendum pages D-135 through D-142,

4.13.5 Minimum Voltage, After High/Low Temp., Liquid,
Unpressurized

The minimum operating voltage performance of both
valves in the unpressurized condition was consistent with previous room
temperature performance. Voltage readings ranged from 16.0 to 17.0
volts d.c. for both test items. The data are shown on Addendum pages

‘D41 and D-142. ‘
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4.13.6 Minimum Voltage After High/Low Temp., Liquid
"Pressurized :

Performance of the test items while pressurized to
50 psig with helium is similar to the unpressurized condition. The
voitage readings ranged from 16.0 to 17. 0 volts d.c. for the S/N 007
valve, and from 16.0 to 16.5 volts d.c. for S/N 008. The data are
shown on Addendum pages D-141 and D-142.

4.13.7 Minimum Pulse Duration After Higli,/Low Temp. ,
Liquid, Pressurized

Minimum pulse duration performance of both items
in the pressurized condition was slightly higher aft'e?;' than before
thermal testing, but all readings are well within the; sp;cified values.
Tﬁe pulse width readings ranged from 31.0 to 34. 0 ms for
valve S/N 007, and from 32.0 to 34.0 for valve S/N 008. Actual
measurements are shown on Addendum pages D-143 and'D-144 .

4.13.8 Minimum Pulse Duration, After High/Low Temp.,

b

Liquid, Unpressurized

| The minimum operating pulse width in the unpressurized
condition is consistent with the pressurized case. The pulse readings
ranged from 31.0 to 35. 0 ms for valve S/N 007, and from 33.0 to 34.0
for S/N 008.. Actual measurements are recorded on Adldendum pagesj
D-143 and D-144.

4.13.9 Power After High/Low Temp., Liquid

The power drain of both test items at the conclusion of
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high/low thermal testing showed that the valve coils wére not affected
by previous-testing. The maximum power consumption was 27.4
watts.for S/N 007 and 29.9 watts for S/N 008. The results of these
tests are listed on Addendum pages D-143 and D:144.

4,14 Full Flow

This test consisted of performing operational tests on both
test items while flowing 900 1b/hr of the liquid media through the valve,
The results of the functional tests are described below.

4.14.1 Pressure Drop

Pressure drop measurements were ma de with flow

in both the forward and reverse directions through the yvalves. Overall

results are listed below.

AP Range, PSI

Valve S/N Port A-C Port B-C Port C-A Port C-B
007 0.23-0.36 0.22-0.32 0.32-0.38 0.40-0. 45
008 0.38-0.49 0.25-0.34 0. 38 0.22-0.35

/

The specified limit for this test is 0.5 psi. The results
of the test are recorded on Addendum pages D-145 and D446 .

4.14.2 Circuit Resistance During Full Flow

The circuit resistance readings during this test were
comparable to data collected previously. The closed circuit readings
ranged from 0.1 to 0.5 ohms. Open circuit readings indica’ced infinite
resistance. Coil measurements ranged between 27.6 and 28.9 ohms. The

data are recorded on Addendum pages D-145 and D-146.
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4.14.3 Minimum Operating Voltage During Full Flow

The minimum'dperating voltage results were characteristic
of previous performance with test items filled with gas. The values ranged
from 15.0 to 16. 0 volts d.c. for both test items. The data are recorded
on Addendum pages D-147 and D-148.

4.14.4 Minimum Pulse Duration During Full Flow

The minimum pulse duration was also comparable to
previous data under gaseous conditions. The values ranged from 30.0
to 36.0 ms for valve S/N 007 and from 30.0 to 35.0 ms for Valve S/N 008.
The data are recor@ed on Addenaum pages D-149 and D-150.

-

4.14.5 Power During Full Flow

The power drain with liquid flowing through the test
items was nearly identical to previously collected data. The maximum
power consumption was 27.2 watts for valve S/N 007 and 28.9 watts for
S/N 008. Records of this test are shown on Addendum pages D-149 ‘and
D-150.

4.15 Humidity

Valve S/N 008 was subjected to 95% R. H. 243 hour humidity test.
The test item was completely uncovered, and was not operated while
exposed to the humidity environment. An exposure of 240 hours was required.
At the conclusion of the test period, the valve was visually examined and
no damage‘or corrosion found. Before one hour had elapsed at the con-

clusion of the humidity test, the functional tests outlined below were begun.
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4.15.1 External Leakage After Humidity

Helium leakage with the valve pressurized to 50 psig
was within specified limits. Test recordé_are shown on Addendum page
D-151.

4.15.2 Internal Leakage After Humidity

| Poppet leakage rates with the liquid service media
measured 0.0 sccs for each poppet position. Records are shown on
Addendum page D—1'5>1 .

4.15.3 Circuit Resistance After Humidity

Circuit resistance measuremenfs were all within
specified tolerances after being subjected to the hﬁ;ﬁid environment,
Closed circuit readings ranged from 0.1 to 0.5 ohms, a:md open circuit
readings indicated infinite resistance. Actual readings are listed on

addendum page D-152.

4.15.4 Insulation Resistance After Humidity

Circuit insulation remained in tact after humidity
testing. All measurements exceeded the 50 megohm minimum re-
quirement. Records of this test are shown on Addendum pages
D; 153 to D-156.

4.15.5 Minimum Voltage After Humidity, Unpressurized

The minimum operating voltage performance of the
valve was unaffected by the humidity test. The values ranged from

156.0 to 16. 0 volts d.c. Actual measurements are recorded on Addendum

page D-156 .
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4.15.6 Minimum Voltage After Humidity, Pressurized

Performance of the valve in the pressurized condition
was similar to the unpressurized condition. These values ranged
from 14,0 to 16. 0 volts d. c., and are recorded on Addendum page D-156.

4.15.7 Minimum Pulse Duration After Humidity, Pressurized

The minimum pulse width performance was also un-
affected by humidity testing. The minimum pulse duration in the
pressurized condition varied from 27.0 to 32.0 ms. The data are

recorded on Addendum page D-157.

- 4.15.8 Minirﬁum Pulse Duration after Huinidity, Unpressurized
The .unpressurized performance .ofh’the ‘valve was
conparable to that for the pressurized condition. Values varied from
28.0 to 32.0 ms and are recorded on Addendum page D-157,

4.15. 9 Power After Humidity

The power consurﬁption for the valve afier the humidity
test was not significantly different from previous measurements, and
was well below the 45 watt maximum allowable. The maximum power
readings was 29.9 watts, and is recorded on Addendum page D-157.

4.16 Collapse Pressure Test

A collapse pressure test was performed on valve S/N 008
by placing the valve in a chamber and pressurizing the chamber to
19.0 psig for 3 minutes. The internal pressure of the valve was

monitored, and remained at 0 psig. There was no visual evidence of
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collapse or permanent deformation after application of pressure. The
valve was successfully operafed after visual examination. Records of
this test are shown on Addendum page D-158.

‘4,17 Burst Pressure

A burst pres‘sure test was‘ conductled on valwe S/N 008 by
pressurizing thé valve ports hydrostatically to 125 psig for 3 minutes.
The test item was visually examined for deformation and then successfully
operated. There was no evidence of distortion or per;nanent set.

The valve was subsequently pressurized to destruction.
The suspension diaphragm failed at 450 psig, folllowed by the valve
cover at 2000 psig. Thé suspension diaphragm de'v'é;loped cracks at
the maximum stress point, which is ;.t the inner ra;diusf. The cover
failed at the weld joint with the valve body. Photographs of the
failure points are included in Addendum E Results of the test are
recorded on Addendum page D-158.

4.18 Thermal Cycling

Valve S/N 007 was subjected to 203 consecutive thermal cycles,
One cycle consisted of heating the test item until it stabilized at +120°F,
then cooling it until it stabilized at 0°F, and then returning it to +120°F,
The length of a thermal cycle was approximately 55 mf&zutes. The valve
was not operated during the thermal cycles. At the conclusion of this
test, the valve was returned to room temperature and functional tests

performed.

4.18.1 External Leakage After Thermal Cycling

The helium leak rate of valve S/N 007 was well within

specified limits after thermal cycling. The leak rate was .72 x 10-6 and
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is recorded on Addendum page D-160.

4.18.2 Internal Leakage After Thermal Cycling

Poppet liquid leakage was not affected by thermal
cycling. The leak rate from both ports measured 0.0 sccs of the
liquid service media. The data arekreco.r.ded on Addendum page
D60

4.18.3 Circuit Resistance After Thermal Cyciling

Circuit resistance i'eadings after thermal cycling
were consistent with previbuslyvobtained data. Closed circuit
resistance ranged from 0 to 0.5 ohms. Open circgi;c ﬁneasurements
indicated infinite resistance. Coil resistances aizerége,d 27.9 (;hms
for one coil and 28.1 ohms for the other. These electrical measure-

ments are recorded on Addendum pages D-161.

4,18.4 Insulation Resistance After Thermal Cycles

Circuit insulation did not exhibit any degradation as
a result of thermal cycle testing. All insulation readings exceeded the
specified 50 megohms minimum resistance. The data are recorded on
Addencium pages D-162 to D-165

4,.18.5 Minimum Voltage After Thermal Cycling Unpressurized

The minimum voltage in the unpressurized condition re-
mained well within acceptable limits. The values ranged from 16.0

to 17. 0 volts d.c. Results of the test are listed on Addéndum page D-65.
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4.18.6 Minimum Voltage After Thermal Cycling, Pressurized

The minimum voltage in the pressurized condition
(50 psig) was satisfactory. The measurements were between 15, 0 and
17.0 volts d.c. Test results are recorded on Addendum pagés D-165.

4,18.7 Minimum Pulse Duration After Thermal Cycling,

Pressurized.

The minimum pulse duration data after thermal cycling
was representative. Values ranged from 30.0 to 33.0 ms. Results
are shown on Addendum page D-166.

.

4,18.8 Minimum Pulse Duration After Thermal Cycling,

Unpressurized

Minimum pulse duration inthe unpressurized condition
for the valve ranged from 30.0 to 32. 0 ms. Results are shown on
Addendum page D-166.

4,.18.9 Power After Thermal Cycling

The power drain for valve S/N 007 did not change with
thermal cycling. The maximum value was 27.4 watts, and is recorded

recorded on Addendum page D- 166.
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“1.0 Introduction

The purpose of this test program is to determine the ability of
an Electrical Pulse Operated Flow Path Selector Valve, Hydraulic
Research drawing 39000750, to meet the qualification requirements of

_ NASA/MSFC specification number 20M42517.

1‘. 1 ‘Scope

This document establishes the quélification test procedure to
qualify the Flow Path Selector Valve for use in the ATM thermal control
system.,

2.0 Applicable Documents

2.1 "Applicability

The test program contained herein is based on the followmg
documents of the issue indicated. :

2.1.1 Specifications

NASA/MSFC Spec. 20M42517 - Valve Assembly Flow
Path Selector, Electrical Pulse Operated Design Precurement Drawing.

MSFC Spec. 164 - Cleanliness of Ccmpdnents for use
in Liquid Oxygen, Fuel and Pneumatic Systems, Specification For.

MSFC Dwg. 20M42501 - Methanol/Water ATM TCS.

NPC 200-2 - Quality-Program Provisions for Space
Systems Suppliers. ¢

NPC 200- 3 - Inspectlon Systems Prc:v1smns for Suppliers

of Space Materials, X

2.1.2 Standards
A . !

: " MIL-~STD-810A - Environmental Test Methods for
Aerospace and Ground Equipment.

MIL—ST'D—831 - Test Reports, Preparation Of.



2.1.3 Drawings ‘ ‘ s

- Hydraulic Research 39000750 - Valve Assembly—-
Latching complete

- Hydraulic Research 39000751 ~ Valve Assembly--
Latching. | ‘

MSFC Dwg. 50M02408A - Environmental Design and
Qualification Test Criteria for Apollo Telescope Mount Components.,

3.0 Test Requirements
: 3
3.1 Tolerances

3.1.1 Environmental Tolerances

Unless otherwise indicated herein, the maximum
allowable deviation from special environmental conditions are as follows:

. a. Temperature 1 208
b. Relative Humidity 1+ 59
c. Flow + 1%
d. Vibration Sinc .
- Amplitude 0%
Frequency 1 59
Test Duration +10%
, . - 0
e, _ Vibration Random SR
" . Overall Root Mean Square
Acceleration ) +10%
Acceleration Power Spectral '
Density +100%
- -~ 30%
f. " Pressure S
Static 10%
Dynamic | 13, 0%
. 3.1.2 Measurement Tolerance

, The maximum allowable equlpment measurement
errors shall be as follows:

a. Temperature tzop
b. -Relative Humidity ' 2.5%

" e, - Flow ’ AP 2.



4. Vibration

Amplitude 159,

Frequency 2%
€. Pressure C o
- Static R 3.0%

Dynamic L 13, 0%
3.1.3 - Ambient Conditions

Unless otherwise spec%ified,' éll tests shall be conducted
at the ambient conditions defined below:

Temperature 77118°F

a.
- b. Relative Humidity - .90% or less
e, Pressure - Sea level to 24.05 in. Ag Abs.
- %

3.2 Failure Definition
The established specification shall be considered the opei-ational
requirements for the Qualification Program.

_ 3.2.1 Whenever the test assembly deviates from the require—.'
ments of this procedure, failure determination shall be made.

3.2.2 In any case, where the test assembly is physically
impaired from performmg as required, the operational requirements
~shall be reviewed and a failure determination made. After incorporation
of any changes or procurements of new specimens is complete, the '
specimen shall be subjected to as many parts of the qualification test
procedure as deemed necessary. Additional tests are to be agreed
apon in writing by R-P&VE-PM, R- P&VE PEM, and Avco Apphed Technology
Dlmszon. ) ¢

3.3 ‘Deviations
+

'No changes shall be made in the requirements of the test procedure
without mutual agreement in writing by R-P&VE- -PM, and R- P&VE PEM,
- and Avco Applied Technology Division.

3.4  Final Report ~

Avco Applied Téchhology Div. shall be responsible for the preparation
of the final report. The report shall be a complete and concise record of
‘all phases of testing with applicable data obtained from the test program.



3.5 Data Recording

The results of inspection tests, discrepancies, and deviations
shall be entered on the appropriate data sheets in the data section of
this procedure. FEach paragraph involving inspection or test has a
corresponding paragraph in the data section for recording of comments
and/or data. e ) :

3.6 Location of Test Facilities

All of the testing will be performed at Avco's Lowell and
Wilmington, Massachusetts, facilities with exception of the Acoustic
* Noise test which will be performed by Noise Unlimited of Sommerville,
New Jersey.

4,0 .Component Description

The flow path selector valve is a two position switching valve
which diverts flow from either of two inlet ports to a common outlet
port upon receipt of an electrical pulse. The flow valves are connected
in a redundant network to direct flow to either the heating or cooling
.gection of the Apollo Telescope Mount Temperature Control System.
-The redundant flow valves are operated by temperature controllers that
modulate the diverter valves on the basis of inlet temperature to the
portion of the system which is being controlled, '

The valve is composed basically of an armature, two permanent
_magnet poles, a flapper type suspension member, a poppet, two micro-
:switches and a housing. The armature is located between the two
permanent magnets, and separated from these magnets by a small air
gap. The armature is composed of a metal core around which 3 coils:
are wound in-a bifilar manner. The armature is structurally part of the
flapper which is attached to the poppet. The poppet is held in €ither of
two positions by virtue of the permanent magnets, and a pivot (suspension
plate) located between the armature and the poppet.

When one of the bifilar windings is appropriately energized, a
magnetic potential is developed across the armature which opposes and
overcomes the permanent magnet potential to drive the poppet in the
opposite direction. As the armature is unlatched, the opposite permanent
~magnet attracts the armature to switch the valve from one position to the
other, and therefore close the opposite port. Due to the symmetry of

construction, the secondary position is identical to the primary position.
The third winding has the ends of the coil shorted and is used as an inverse

veltage suppression winding for the two power windings.
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DESCRIPTION OR TITLE
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Two microswitches mounted above the permanent magnets are
connected to an electrical indicator system which provides crewmembers
with an indication of valve position. The switches are activated by an
extension of the armature. When one of the valve ports opens, the
affected m1crosw1tch closes to prov:tde circuit contm\nty through the
switch,

The microswitches are Honeywell 1HM25 singfe pole double throw
hermetically sealed switches. The switch terminals are brought out to
an ITT Cannon connector, P/N PV3A14B125NS. The same connector
also leads to the coil windings,

" The valve operates with an 80% methanol 20% water medium at
. pressures from-0 to 50 psig. Proof and burst pressures are 75 and
125 psig respectively. Overall weight of the valve is approximately 5.5
pounds and its maximum dimensions are 4.6 x 5.2x4.1 inches. The
--valve body and all wetted components, including the valve poppet and
scat, are constructed of 316L..

‘5.0 Procedure

~'5,1 ~Pre-Test Examination (Ref, Spec. 20M42517, Para. 3.4)

The items to be tested shall be visually inspected to verify
conformance to NASA/MSFC drawing No. 20M42522 and to Hydraulic -
Research and Mfg drawing No. 39000750.

-5,1.1 | Identification (Ref. Spec. 20M42517, Para. 3.4.5)

Examine each valve assembly for 1dent1f1cat1on markings
in accordance with Standard MI11.-STD-130.

5.1.2 Workmanship (Ref. Spec». 20M42517,‘Para. 3.5, 12)

Examine each valve assembly to verlfy that it is .
fabricated and finished in such a manner that the criteria of appearance,
fit, and adherence to specific tolerances have been observed. ; Particular
attention shall be given to the neatness and thoroughness of marking,
plating, machine-screw, assemblage, a.nd fr eedom of parts from burrs
‘and sharp edges. ‘ - o

“5,1.3 Cleamng (Rcf Spec. 20M42517, Para.. 3. 5 1)

' - Each xvalve slaall be cleaned to the reqmrements of thc
Contammatmn Control Plan, . QATP\—SD-—I‘J‘) : '

T . A
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5.2 Test Summary

The test samples will be subjected to the following tests.

Test 4 : ; Sample No.
s ) 1 2

Functional Tests - 4.3.5
Acoustic Noise - 4.3.4,11
Vibration - 4.3.4.9
Transient Pulses - 4,3.4,12
Life Cycling - 4.3.4.10
‘Temperature - 4.3.4.6
Full Flow - 4.3.4.5
. ‘Humidity - 4.3.4.1
-Salt Fog - 4.3.4.2
Sand and Dust - 4.3.4.3
- Fungus - 4,3.4. 4 ST
" .Collapse - 4.3.4.13 A s e
‘Burst - 4.3.4.14 . R
- Temperature Cycling - 4.3.4.7 X
Compatibility - 4.3.4.8 ' X

538 BN B

i

R Y

NOTE: Numbers refer to paragraphs in Specif_ication‘ 20M42517.

'5._3 : F\iuctional Test

The following test shall be performed on each quali{ication test
sample before the valve is subjected to the environmental tests.

5.3.1 Proof Pressure (Ref. Spec. 20M42517, Para. 4.3.3.1)

‘The proof pressure test shall be performed in a test

.. setup as shown schematically in Figure 1 and shall be repeated several
times after individual environmental tests as specified herein. The valve,
port blocking plates, port adapters, "O'"-Rings, tubing, and associated

test hardware shall be cleaned in accordance with the approved valve
‘cleaning procedure (QATP-SD-199) before the test. Ports A and B of

the valve shall be covered with blocking plates sealed by "O'"~Rings, and

. port C of the valve connected to the pressurizing circuit. The valve shall
be pressurized with 100% helium to 75 psig and held for 5 minutes minimum.
~-'While pressurized, the valve shall be cycled twice to insure that full pressure
is applied to all wetted portions of the valve. After the proof pressure test,
the unit shall be visually examined for failure, distortion or permanent set.



5.3.2 Leakage, External (Ref. Spec. 20M42517, para. 4.3.3. 3. 1).

The valve shall be maintained in the setup shown in
Figure 1. The Mass Spectrometer shall be calibrated using a leak
standard, and background leaks eliminated {rom the apparatus. Port C
of the valve shall be pressurized to 50 psig. The line upstream of the
shut-off valve shall be disconnected after closing the shut-off valve. The
valve shall be placed in a bell jar and the jar evacuated to 50 microns of
mercury or less while the external leakage measuremrent is made. The
leak rate shall be recorded only when the leakage approaches a stabilized
reading. The maximum allowable leak rate is 1 x 10-7 STD cc He/Sec.

5.3.3 L.eakage, Internal (Ref. Spec. 20M42517, para. 4.3.3.3.2)

"This test shall be pei‘formed with a setup as shown
schematically in Figure 2. The valve shall be energized to close Port A

-and closure verified by indicator lights on the test pamel. Port A shall

be pressurized to 5.0, 10.0 and 20. 0 psig with the ligmid service media,
and the leakage measured at each pressure. The process shall be repeated
with Port B closed, and pressurized. The leakage measurements shall

be made 3 times on each port. The allowable leak ratte shall not exceed
0.20 STD cc Sec, liquid service media. '

'. 5.3.4 Aéceptance Vibration (Ref. Spec. 20h42517, para. 4.3.5(c))

The valve shall be mounted to a flat plate, utilizing the
three mounting feet provided. Ports A and B shall be covered with the
blocking plates, and Port C pressurized to 20 psig pnemmatically. The
valve shall be cycled twice to insure equal p-ressure distribution through-

-out the wetted portion of the valve., Pressure within the valve shall be
‘monitored by means of a pressure gage. The test setmp shall be as

.~ shown in Figure 3 with the exception of the output accelerometers.

»
>

The test samples shall be subjected t® random vibratibn
along the axis normal to the mounting plane to the levels listed below. An

. X-Y plot of spectral density versus frequency shall be provided with each

run. o
Frequency (Hz) - Power Spectral Density

- 20-46 4+6. 0 DB per octave

- 46-100 0.0357 g per Hz
- 100-210 ~9.0 DB per octave
- --210-750 0.00375 g2 per Hz
750-1155 -12.0 DB per octave
1155-2000 0.000655 g% per Hz

e e s L e it s e e A PP S S0 S



5.3.5  Vacuum, Internal (Ref. Spec. 20M#2517, Para. 4.3.3.2)

Ports A and B of the valve shall be capped with blocking
plates and port C connected to a vacuurmn source as shown in Figure 4. The
- assembly shall be evacuated to 1.94 x 10~ 4 torr (white external pressure
remains atmospheric) and the vacuum maintained for a period of five (b)
minutes minimum. When the specified vacuum is achieved, the valve shall
-be cycled twice to insure equal pressure distributiom throughout the wetted
portion of the valve. The valve shall then be visually inspected for damage,
deformation or permanent set.

. 5.3.6 - Proof Pressure

'The test described in paragraph 5.3. 1 shall be performed
- with exception of the cleaning procedure which shall mot be repeated.

5,3.7 Leakage External (Géséous)

‘The IeakageAtest described in paragraph 5. 3.2 shall
‘be performed. e

5.3.8 Leakage Internal

»The.test described in paragraph 5.3.3 shall be performed.

5.3.9 Circuit Resistance (Ref, Spec, 20M42517, Para. 4.3.3.4)

: . 5.3.9.1 Port A of the valve shall be placed in the
- open p051t10n by applying 28 volts d.c. to pins L(+) and J(-). The resistance
- between the pins listed on the data sheets under "Port A Open' paragraph
5.3.9.1 shall be measured.

: 5.3.9.2 Resistance measurements shall then be
made with port B of the valve open (28 volts applied across M(+) and
~ .K( )) between the pins listed on the data sheets under "Port B Open "
paragraph 5.3.9.2.

All of the re31stance measurements spemfled
above shall be performed three (3) times.

5.3.10 Insulation Resistance (Ref. Spec. Z0M42517, Para. 4.3.3.5)

_ 5.3.10.1 Insulation resistance measurements shall
be made with an applied voltage of 500 volts d. c. between the pins listed
on the data sheets under paragraph 5.3.10. 1.

A i



5.3.10.2 Port A of the valve shall be opened by
energizing pins L(+) and J(-) with 28 volts d.c. and insulation resistance
measurements made with 500 volts d.c. applied between the pins listed
in paragraph 5.3.10.2 of the data section.

5.3.10.3 Connector pins M(+) and K(-) shall be
energized with 28 volts d.c. to open port B, and insulation resistance
measurements made between the pins listed in paragraph 5.3.10.3 of
the data section. '

Insulation resistance measurements shall
be recorded only if the value is stable or increasing.

5.3.11 Minimum Operating Voltage, Unpressurized Assembly
(Ref. Spec. 20M42517, Para. 4.3.3.7)

This test shall be conducted with & pulse gencrator
oscilloscope and test panel connected as shown 1r1 Figure 5.
The pulse generator shall be set for a 100 millisecond, pulse width. The
minimum operating voltage shall be measured by slowly increasing the
power supply voltage from zero until the valve actuztes, as indicated
by the indicator lights on the test panel. Photographs of the oscillo-
graphic traces are to be taken.

The procedure is to be repeated for port B by applying
pulses to pins M(+) and K(-) and monitoring switch closure. These
voltage measurements shall be performed at least three (3) times for
each port. The minimum operating voltage is not to exceed 18 volts d.c.

5.3.12 Minimum Operating Voltage, Pressurized Assembly
(Ref. Spec. 20M42517, Para. 4.3.3.7)

The valve shall be pressurized to 50 psig with 100%
helium as shown on the pneumatic schematic of Figare 5. The minimum
operating voltage test described in paragraph 5.3.11 shall be performed.

5.3.13  Minimum Pulse Duration, Pressurized Assembly
(Ref.. Spec. 20M42517, Para. 4.3.3.8)

The valve assembly shall be man,‘amed in the test
. Setup shown in I‘lgure 5, and the valve pressurized fo 50 psig. The

power supply shall be adjusted to 28 volts d.c., and the pulse gencrator
set to its minimum pulsed width. The minimum operating pulse width
dor the valve shall be measured by slowly increasing the generator pulse
width until the valve actuates as evidenced by switch closure. Photographs
" of the oscilloscope trace shall be taken, and the pulse duration recorded,
The minimum pulse duration shall be measured at Jeast three (3) times
for cach port. The maximum allowable operating pulse is 100 milliscconds.

A=l



5.3.14 Minimum Pulsc Duraﬁon, Unpressurized Assembly
(Ref. Spec. 20M42517, Para. 4.3.3.8)

. The valve assembly shall be left in the setup shown in
Figure 5, and the test outlined in paragraph 5.3.13 repeated with the
valve unpressurized. Tolerance-100 milliseconds maximum.

" 5.3.15 Power Consumption (Ref. Spec. 20M42517, Para. 4.3.3.9)

With the valve setup as shown in Figure 6 and with the
power supply set at 28 volts, the current shall be measured and the
power computed. Power measurements shall be made for each coil.
The maximum allowable power consumption is 3l.5watts, Current shall be measur-
ed immediately after applying power, since current will decrease when coil warnu

5%4  Acoustic Noise (Ref. Spec. 20M42517, Para. 4.3.4.11)

4

.o

The two qualification units shall be mounted on a plate and
pressurized with the liquid service media by means of a gas bottle,
The assembly shall be mounted in a reverberation chamber of sufficient
dimensions to generate the sound pressure specified in Appendix E of
specification 50M02408B. The sound pressure field levels shall be checked
with the specimens mounted in the test chamber. Trial runs shall be made
in accordance with paragraph 5.2.5.2.2 of specificalion 50M02408 until the
lower limits of the acoustic spectrum have becn excceded. The upper level
of the spectrum may be exceeded because of equiprnenf limitations.

- Two full level runs shall then be made. The first shall be with
the dual port axis mounted parallel to the sound propagation direction
and the second, mounted with the axis of the valve mounted parallel to
the direction of sound propagation. The acoustic noise test will be per-
formed under subcontract by Noise Unlimited of Sommerville, New Jersey.

Following the test, the valve shall be visually examined for damage
~~and the following tests performed:

:Proof Pressure Para. 5.3.1
-Vacuum ' Para. 5.3.5
Leakage ‘. Paras. 5.3.2, 5.3.3

. Circuit Resistance ' Para. 5.3.9

" -Insulation Resistance ‘Para. 5.3.10

"~ Position Indicators Para., 5.3.9 .
Minirnum Operating Voltage Paras. 5.3.11, 5.3.12
Pulse Duration - Paras. 5.3.13, 5.3.14
Power Para. 5.3.15
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5.5 Vibration (Ref. Spcc. 20M42517, Para. 4.3.4.9)

Both qualification valves shall be bolted to a flat ;ﬁlale turough
o the‘.\{alve mounting holes. The valves shall be {illed with the liquid
T .« service media and pressurized to 20 psig as shown schematically in
© . Figurc 3. The primary port shall be opened and the continuity monitored
v . - - between connector pins A and ¥ during the test, '
A control accelerometer and three ouupxw arcelcromcter shall
L be used for sinusoidal vibration evaluation. The output accelerometers
,- _ shall be mounted to sense acceleration along each of the thrce major
axes of the valve, The output szgnals irom the acceleromcters shall be
‘chsplayed on an oscﬂlograph e ' :
- 5. 5.1 Smuscndal Exmtatmn " Vehicle Dynamicé
,,,,,, SRR "l"‘f The test units shall be subgected to the sinusoidal
) excitation schedule listed below at a scan rate of 3 octaves per minute
R ‘zlong each of three mutually perpendicular axes. One of the axis shall
... coincide with the dual port axis'. -
- Vehicle Dynamlcu Crlterza (Port C Ams}
‘," - (3-40 HZ @ 3 oct. /n’nn )
1/*— S B Freauency o Teved
T 3.7 Lo . 0.59 DA,
o.1-10 . CoSsi . l.6g Peak
10-40 a0, 5g Peak
T - Lateral A};esA R T
Lo (2-20 HZ @ 3 oct /mm )
) ‘ - Frequéncy - t R V-_f?::'Levgl
, . : ', . ol - 20-4. . : - :A‘ 0. 48 D,A.
L TN VLUL10-200 2 0.12 g's Peak
5.8.28ine Bval
. ST - The two test vﬂves °‘~a11 b" subjccicd te the 1011nwnw ‘
% blﬂUSOldal scan at 1. 0 ociave per nnnute along : h of three major axes.




\ : Fréq.uéncy (ﬁz) o

. 20-100
T . 100-2000

B ]’_;evéi .

T
!

-0, 0020

1 0, Pedk (@)

5.5.3 Random Cr1ter1a, ngh Level

The valves shall be subgected to the random excitation
levels shown below for a period of-onec (1) minute per axis. The valve

shall be vibrated along each of the major axes.

_High Level Longitudinal and Lateral Axes’ *
Freqguency (Hz) . Level
Lo 20 o 2°0.027 g4/He.
.o 20-46 “-Inc. at 6.0 DB/Octave
Lo 462100 '0.14 g%/ Hz : .
. .100-210 ! #Dec. at 9.0 DB/Octave :
210-750 +-0.°015 g2/Hz - L A

© 7501155
+'1155-2000

:',i'. Dec. 12 DB/Octave
l 0 0 o HZ/ qu-

oy qupcsitei?}- S.grms.

5. 5.4 Random Criteria, Low Level

1

the lnur level r»andoy

m
PO P S - ar - S v e R IR P -a
inu

utes along each of the 3

54«

ca- The V.—nl\l(‘ﬁ ghall he Qﬂnﬁ(—'(_‘{_(_ 1
vibration levels shown below for four (4)
major axes, . P

JER

Low.vLé'vel Longitudinal and Lateral Axes

Frequency (Hz) Leve]
20 . . LU0.012 g?/Hz.
0 20-46 %..::.' Inc. at 6.0 DB/Octave
Ce T 462100 : 0,064 g2/82
ool 2 100-210 Dec at 9.0 pB/Cc ave
e e 210-750 e ;.j 0067 g4/ Hs=
T T 15041155 . [Dec. at12.0 DRB/Octave

0. 00124 4/‘«"

-

COI‘!’)“OQﬁC = 3.6 grms,

LT 1185.2000




At the conclusion of all the vibration runs, the valves
shall be visually examined for failure, and the following tests performed:

Proof Pressure Para., 5.3.1
Vacuum Para. 5.3.5

 Leakage Paras. 5.3.2, 5.3.3,
Circuit Resistdnce Para. 5.3.9

- Insulation Resistance Para. 5.3.10
Position Indicators : Para, 5.3.9
Minimum Operating Voltage Paras. 5.3.11, 5.3.12
Pulse Duration -Paras. 5.3.13, 5.3.14
Power Para. 5.3.15

5.6 Transient Pulses (Ref. Spec. 20M42517, Para. 4.3.4.12)

This test is performed in {five parts to measure the ability of the
2

valve to withstand spurious transients as defined in Figure 3 of specification )
20M42517, S
5.6.1 Minimum Operating Voltage (Unpréssurized)
(Ref. Spec. 20M42517, Para., 4.3.3.7)

The test outlined in paragraph 5.3.11 shall be performed.

5. 6.2 }\jfinimtlln Opecrating Volitage (Pressurizéd)
(Ref. Spec. 20M42517, Para. 4.3.3.7)

The test outlined in paragraph 5.3.12 shall be performed.

5.6.3 Minimum Pulse Duration (Pressurized)
(Ref. Spec. 20M42517, Para. 4.3.3.8) '

&

' The test outlined in paragraph 5.3.13 shall be performed..

56 4 Minimum Pulse Duration (Unpressurized)
’ (Ref. Spec. 20M42517, Para,. 4.3.3, 8)

The test outlined in paragraph 5.3. 14 shall be per.{ormed.

5.6.5 Transient Pulses

- _ The valve shall be setup in a test circuit as shown in
"~ Figure 8. Transient pulses shall be applied to one coil (B as shown in
Figure 8) and a steady state signal applied to the opposite coil as shown

o in the table below. The valve shall be pressurized to 50 psig. Oscillo-
) scope photographs-of the signal on both coils, shall be taken simultancously.
‘.  Reference photographs shall be made before the transient test of the standard
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28 volt signal on each coil. After the transient signals have been applicd

* to one coil the circuits shall be switched and the procedure repeated for the

second coil. Ap lication of the transient signal shall not cause the valve to
actuate or switch {rom one position to the other.

Coil A Coil B
Amplitude Duration Amplitude Duration
(Volts) (Miliisecs.) (Volts) (Millisecs.)

+28 Steady-State +72 . 005
+28 Steady-State 0 0

- +28 Steady-State -19 9

472 .005 +28 Stcady-State

0o 0 +28 Steady-State
-19 9 +2.8 . Steady-State

5.6.6 Coil Transient Voltage (No Spcc. para. )

With the valve at room temperature, a 28 volt d.c. signal shall be
applied to each active coil individually so as to actuaie the valve. Before
the coil has been energized for 10 seconds, the valve shall be de-energized
and the coil transient measured with an oscilloscope using the circuit shown
in Figure 7. An oscilloscope photograph of the clpsing voltage transicnt
shall be made for cach coil. The maximum allowable peak transient. voltage
shall not exceed 150 percent of the rated coil voltage. “The transient voltage
shall be measured a minimum of three (3) times on each active coil, and the
largest transient value recorded as the actual value.

5.7  Life Cycling {Ref. Spec. 20M42517, Para. 4.3.4.10)

A miniroum of 1000 cycles shall be applied to each valve by means
of the test circuii shown in Figure 9. One cycle is defined as moving from
the primary to the seccndary pesition, and back to the primary position ox
vice versa. The cycling shall be performed with the wvalve filled with the -

-liquid service media, 28 volts d.c. applied to the valwe coils, and with the

microswitches resistively loaded to 3 amperes at 28 wolts d.c. The number
of cycles shall be monitored by means of a pulse cou-aier " Each cycle shall

be apprommately 5 seconds in duration. ¢

After 150, 300, 500 and 750 cycles, the following tests shall be
performed: . ‘

‘Leakage : Para. 5.3.3

Circuit Resistance Para. 5.3.9

Position Indicators Para, 5.3.9

Minimum Operating Voltage Paras. 5.3.11, 5.3.12
Pulse Duration Paras. 5.3.13, 5.3.14
Power Para. 5.3.15

At the completion of the test, the valves shall be subjecied to
the following teste: :

Proof Pressure X . Para. 5.3.1
Vacuum Para. 5.3.5
Leakage Paras.5.3.2,53.3
Circuit Resistance ‘Para. 5.3.9
Insulation Resistance Para. 5.3.10
Position Indicators Para. 5.3.9
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Minimum voiiage Paras. b.3.11, 5.3.14
Pulse Duration Paras. 5.3.13, 5.3.14
v Power o Para. 5.3.15

5.8 High and Low Temperature

5.8.1 - High Temperature, Gaseous_ (Ref. Spec. 20M42517,
Para. 4.3.4.6.1 (a))

The two valves shall be placed unfilled in a chamber
and setup as shown in Figure 10.” The temperature shall be raised to
+165°F and the valves allowed to stabilize at this temperature, After
stabilization, one coil shall be energized with 30 volts d.c. for 5
continuous minutes. During this period, the coil resistance shall be
monitored by measuring the current drain. Thermocouples shall be
bonded to the valve to monitor valve temperature. At the end of the 5
minute period, the valve shall be de-energized and the valve body allowed
to return to +165°F.  This cycle shall be performed 10 times, on cach ccil.
The valve shall be operated between each temperature cycle. At the com-

pletion of the cycling the valve shall be allowed to stabilize at 100°F and the
following tests pcrforrned

-Leakage .. Para. 5.3.3
Circuit Resistance _ " Para. 5.3.9
Insulation Resistance FPara, 5.3.10
Position Indicators Para. 5.3.9
Minimum Voltage Paras. 5.3.11, 5.3.12
- Pulse Duration Paras. 5.3.13, 5.3.14
Powenr Para, 5 3,15 .
5.8.2 Low Temperature, Gascous

The two test valves shall be placed, unfﬂled, in a
chamber and setup as shown in Figure 16 and the teznperature lowered
to -65°F. The valve temperature shall be allowed to stabilize at -65°F
and held for a minimum of 48 hours. Thermocouples shall be bonded

‘to the valve to indicate valve temperdture. While stabilized at -659F,

the following tests shall be performed:

Leakage ~  Paras. 5.3.2, 5.3.3

Circuit Resistance ' Para. 5.3.9

‘Insulation Resistance Y Para. 5.3.10

Position Indicators Para. 5.3.9

Minimum Operating Voltage Paras. 5.3.11, 5.3.12
e " Pulse Duration * Paras. 5.3.13, 5.3.14
R e "Power ~ Para. 5.3.15
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5.8.3 After High and Low Temperature Gasecous

At the completion of gaseocus temperaturc testing,
the valve shall be returned to room temperature, visually examined
for failure and tested tu the requirements listed below:

Leakage . Paras. 5.3.2, 5.3.3
Circuit Resistance Para. 5.3.9
Insulation Resistance Para. 5.3.10

Position Indicators " Para. 5.3.9

Minimum Operating Voltarre Paras. 5.3.11, 5.3.12
Pulse Duration Paras, 5.3.13, 5.3.14
‘Power -Para. 5.3.15

5.8.4 High Temperature, Liquid (Ref. Spec. 20M42517,
. Para. 4.3.4.6.2)

,

The two gualification valves shall be setup as in
Figure 10 and filled with the liquid service media. The chamber
-temperature shall be increased and the valve allowed to stabilize at
+100°F. After stabilizing as indicated on the recorder trace, the
following tests shall be performed:

.3

Leakage Para. 5.3.
Circuit Resistance Para. 5.3.9
Insulation Resistance Para. 5.3.10
Position Indicators Para. 5.3.9
Minimum Voltage Para. 5.3%.11, 5.3.12
Pulse Duration Para. 5.3.13, 5.3.14
Power ‘ Para. 5.3.15

5.8.5 Loow Temperature, Liquid

The valve shall be returned to the setup shown in
Flgure 16, hlled with ligquid service media and the tests of paragraph
5. 8.4 repeated, except that the temperature shall be -650F.
. ) . x

.
*

5.8.6 After High and Low Temperature Liquid

At the completion of the 11qu1d temperatule testm
_the valve shall be returned to room temperature, visually cxamlned
“for failure and tested to the requirements listed below:
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5.3.3,

‘Leakage Para. 5.3.2,
Circuit Resistance Para. 5.3.9
Insulation Resistance Para. 5.3.10
Position Indicalors Para., 5,.3.9
Minimum Operating Voltage Paras. 5.3.11, 5.3.12
Pulse: Duratmn ’ Paras. 5.3.13, 5.3.14

Power Para. 5.3.15
5.9 Full Flow (Ref. Spec. 20M42517, Para. 4.3.4.5)

The valve shall be connected to a positive pressure pump as
shown in Figure 11. The pump flow rate shall be adjusted to 900 1b/hr
(2.12 GPM) and the flow rate mezsured with a flow meter. The pressure
drop across the valve shall be measured as the reading on the % P
pressure gage. While the valve is passing full flow, the {following tests

will be performed:

)

Pressure drop, from Ports Ato C, B to C

CtoAandCtoB 3 .

Position Indicators " Para. 5,3.9

Minimum Voltage Paras. 5.3.11, 5312
Pulse Duration Paras, 57313, 5.3. 14

Power Para. 5.3:15
5.10 Humidity(Ref. Spec. 20M42517, Para. 4,3.4.1)

The valve shall be placed in a chamber conforming to the require-
ments of MIL-STD-810A. The temperature and relative humidity in the
chamber shall be controlled as shown in Figure 15 over a period cf 24 hours.
" The cycle shall be repeated 10 times for a minimum test period of 240 hours.

At the conclusion of the humidity test, the following tests will be performed;

" Ieakage S '.-Paras. 5.3.2, 5.3.3
.Circuit Resistance o % Para. 5.3.9
- “Insulation Resistance s 07 Parar 5.3.10
~ . Position Indicators S ‘Para. 5.3.9
© . Minimum Voltage ‘ - Paras. 5.3.11, 5.3.12
" Pulse Duration ~ Paras. 5.3.13, 5.3.14
- Power Para. 5.3.15

© 5.11  Salt Fog (Ref. Spec. 20M42517, Para. 4.3.4.2)

One test valve shall be placed in a chamber and exposed to the
salt fog atraosphere for a minimum of 48 hours in accordance with method
. 509.1 of MIL-STD-810A. At the end of the test period, the valve shall be
wiped free of salt deposuts, examined for failure, and the following tesis
performed; : ’
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. Leakage o . - Paras. 5.3.2, 5.3.3

Circuit Resistance ‘ Para. 5.3.9
Insulation Resistance Para. 5.3.10
2Prsitior Indication 7 Para. 5.3.9 ,
ST 0w Voltage . - Paras. 5.3.11, 5.3.12
.. Pilse Duration o . - Paras. 5.3.13, 5.3.14
- Power . : S Para. 5.3.15

5 12 Sand and Dust (Ref. Spec. 20M42517, Para. 4.3.4.3)

A quahﬁcatmn unit shall be placed in a chammber, and a sand and
fl 5t composition conforming to MIL-STD-810A meithod 510.1 circulated
-coughout the chamber. The chamber will be magmtained at 77°F for a

- pe-riod of 2 hours, and the air velocity through the #est chamber at 100

to 500 feet per minute. After the 2 hour period, the temperature shall
be raised and maintained at 160°F for 2 hours. A#t the end of the period,
the valve shall be wiped free of dust, inspected for dlamage, and the
following tests performed:

Leakage o g - Paras. 5.3.2, 5.3.3

Circuit Resistance Para. 5.3.9
Insulation Resistance Para. 5.3.10
Position Indicators Yara. 5.3.9
Minimum Voltage Paras. 5.3.11, 5.3.12
Pulse Duration Paras. 5.3. 13, 5.3.14

Power . ®Para, 5.3.15
©5.13  Fungus (Ref. Spec. 20M42517, Para. 4.3.4.4)

One va.lve shall be placed in a test chamber. The internal chamber
temperature shall be raised to 86 + 3.6°F and 95 ¥ & percent relative
humidity, and maintained throughout the test pericd. A known nutrient
material shall be placed near the valve to be used as a reference, and

—-.both the-watvesend the known nutrient material sprawyed with fungus spores,
prepared in accordance with MIL-STD-810A metho«d 508.1. The test
period shall be 28 days minimum. At the end of thie period, the test
-item and the nutrient sample shall be removed {romm the chamber. The
nutrient material shall be axamined to verify funguws growth, and the valve
shall be visually examined for damage and evidence of fungus growth. At
the conclusion of the fungus test, the tests listed below shall be performed:

ta

~-Leakage Paras. 5.3.2, 5.3.3
Circuit Resistance Para. 5.3.9
Insulation Resistance , Para. 5.3.10
Positirn.indicators BT . Para. 5.3.9
Mini:wern Voltage SRR Paras. 5.3.11, 5.3.12
Pulse Duration . ' Paras. 5.3.13, 5.3.14

Power PR Para. 5.3.15.
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5.14  Collapse Pressure (Ref. Spec. 20M42517, Para. 4.3.4, 13’

The valve shall be placed in a container with two ports blocked,
and the third connected to a pressure gauge ouiside of the container as
shown in Figure 12, so that the internal pressure of the valve can be
monitored. The container pressure shall then be raised to 19 psig
pneumatically and held for 3 minutes minimum before reducing to zero.
‘After the test, the valve shall be visually examined {for evidence of

yielding cracks or rupture, _
: %

+ 5,15 Burst Pressure (Ref. Spec. 20M42517, Para. 4;3(.4. 14)

NOTE: The burst pressure test shall be the last one performed.

Hydrostatic pressure shall be applied to the common port of the

~valve with the dual ports blocked as shown in Figure 13, The valve

internal pressure shall be slowly increased to 125 psig and held for 3
minutes. The unit shall then be visually examined for evidence of
yielding, cracks, rupture and operated for a few cycles to ascertain
that the valve is still functioning. The pressure shall be gradually
raised again until the assembly ruptures, and the rupture pressure
recorded,

5.16 Temperature Cycling (Ref, Spec. 20M42517, Para. 4.3.4.7)

The valve shall be placed in a thermal chamber with the valve
filled with the service media, and pressurized to 20 psig by means of
a gas bottle. The valve will be placed in a methanol bath with thermo-
couples bonded to the base, mid-section and cover. A schematic of the
test setup is included in Figure 10. The bath temperature will be con-
trolled with liguid nitrogen on demand {rom an automatic temperature
controller. S e T B :

i

 The upper limit of valve temperature shall be set by
heating the bath with a hot plate, and controlling the plate automatically
with separate temperature controller. A timer shall sequence the {wo

_ temperature controllers to provide adequate dwell iime»at the temperature
extremes. - : : . -
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The test sequence shall consist of cycling the valve temperature

from +1200F to -0°F and back to +120°F for a total of 200 cycles. At
the conclusion of the test, the valve assembly shall be returned to room
temperature, examined for failure and subjected to the following tests:

Leakage Paras. 5.3.2, 5.3.3
Circuit Resistance Para. 5.3.9
Insulation Resistance Para. 5.3.10
Position Indicators Para. 5.3.9

" Minimum Voltage Paras. 5.3.11, 5. 3 12
Pulse Duration Paras. 5.3.13, 5.3.14
Power - Para. 5.3.15

5,17

Compatibility (Ref. Spec. 20M42517, Para. 4.3.4. 8)

The valve shall be filled with the liquid service media with the

dual ports capped, and the inlet pressurized to 20 psig by means of a
gas bottle. The valve and associated plumbing shall be thoroughly cleaned
and flushed in accordance with SD-199 (Contamination Control Plan {or the

. Hydraulic Research Latching Valve Assembly HR Dwg. No. 33000750) prior -

fo use,

The fluid medium shall be chemically analyzed before the test. The

test apparatus shall then be installed in a bell jar as shkown in Figure 14, and
‘the bell jar evacuated to 1.0 x 10~ 6 torr. After 30, 60, 120 and 190 days the

valve shall be removed from the bell jar, the fluid visually cxamined fox
discoloration or contamination, and chemically analyzed. At these intervals,

the tests listed below shall be performed. When the test is resumed, the
valve shall be filled with clean fluid. '

Leakage Paras. 5. 3. 2, 5.3.3

Circuit Resistance "Para, 5.3.9

“Insulation Resistance Para. 5.3.10 B
Position Indicators Para. 5.3.9

Minimum Voltage . Paras. 5.3.10, 5.3.11

Pulse Duration Paras. 5.3.12, 5.3.13

Power Para. 5.3.15




APPENDIX A

Test Schematics
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- \——— Service Media'

Vacuum Source

7TTTITTTTTITT T T T TT77177

Compatibility Test
Flow Diverter Valve, Methanol/Waier
Specification 20M42517

Figure 14
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(

"Humidity Cycle

' ‘Humidity Test
. Flow Diverter Valve, Methanol/Water
Specification 20M42517

Figure 15
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1. SCOPE _. ) B . ﬁo Chauge N -

1.1 Covex age.~ This- araw1nn covers an elect:;cal yulsg operated flow, pafh
selector valve assembly, -

1.2 Intended use.~ The valve as scﬂbly is intended mo be used 1n the, tcufarauurc
control system (TCS) of the Apollo Telescope houht (AT . :

2. APPLICABLE DOCUHENTS.

-~

2.1 Lletloo - The following documents, of the isswe noted, fozn a part of

_ this draving to “the xtent specified herein. In those wases wﬁnlc the documant -

issuc is noted, the issue in effect on date of invitatimn for bids shall be
applicable.

SPI‘CIFI(‘I' 101

&
Military
: o - : v
MIL-A-8625. Anodic Coatings: for Aluminum and Aluminum
Alloys :
MIL~R-45774 Radiographic Inémectiou, Soundness Require-
. ments for Fusiom Welds in Aluminum and
Magnesiuvm Missilke Compounents
George €. Marshall Space Flicht enter
MS¥FC-SPEC-135. Welding, Fus Jon”:Sp cifi catlon Yor
MSFC~SPEC~144 A1Uﬂinun'A]10y Emfgincs Premivm OL:th),
‘ ' © ' Heat Treated, Spmcification Fou
| ‘MSFC-SPEC-164 Cleanliness of Clemponents for use in
' Liquid Ozygen, Ruel and Pneumatic Systems,
- Specification Fowr ’
- MSEC- DxG 10509300 Radiographic Imgpection Procedures and
. . - Acceptance Stemdmrds for Fusion Velded
e : " Joints in StaimBsss and Heat Resistant
) Steel, Spacifiecmtion For
MSFC-DWHG-10509308 Welding, Carbom, Mow Alloy, and Stainless
"0 Steel, Manual ex Automatié,. Specification
T . For - : .
MSFC-DHG-30M42501  Methanol/Water, ATM TCS
MSFC-DAG-40:39569 Connector, Eleckrical, M1n4ature, Circular,
S Environme ;LG] Fm51 tln& 200°¢.
R Com= DWG
. e e T NQUSIZE 20142517
. . 4 ,
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STANDARDS o :
t ~
: _ Military !
Cob MIL-STD-130 Identification Marking of U.S. Military
: é ' Property -
; . MIL-STD-143 Specifications and Standards, Order of
Lo Precedence for the Selection of
MIL-STD-810A Environwental Test Methods for Aerospace
o ‘and Ground Equipment : '
3 fMIL~STD~831 Test Reports, Preparation of
: MS-33586 Metals, Definition of Dissimilar T
; George C. Marshall Space Flight Center o
MSFC-DHG-10419909 Drill Data, Lockwire, Size and Method of
Application, Standard for .

i MSFC-8TD-100

Castiriges "Alumipun and Magnesium Alloy,
Radiographic Inspection:of, Acceptance
Standard For o )

{SFC-STD-105 Synthetic Ribber, Age Control of, Standard.
¥or C
DRAWINGS
George C, Marshall Space Flight Center. .

MSFC~DHG-20:30514

MSFC~DWG-20M42522

MSFC~DHG~50M02442

ISPC-DUC-50M12725

rm g ea Tt A )

MSFC=DHC-50M02408A

Reliability Engincering Requirements for
Suppliers of ATM Components

- Fitting End, ATM TCS

ATM Materials Control for Contamination
Due to PButgassing

Apollo Teloscops Mount Electromsgnetic
Compatibility Control Plan

Enviroumental Design and Qualification
Test Critervia for Apollo Telescope Mount

-Cowponcnts
CODE DWG | 20042517
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PUBLLCATIONS SR . e

". S 'ﬂ;George C. Marshall qp ce Fl:ph“ cpﬂter

MSTC hnginearzng Sténdards Manu&l

Identiflcption for Lraceabilzfy (Q'ality and Rcl:cb‘liﬁy Assurance

Laborutovy)
'SR~QU L«67 29 MSFC Supplewent to KPC 200-4&, Supplier
Soldering Program :
National Aervonnutics and Swace Adminictration ‘.\
NPC 200-2 . - : Quality Program Provisions for Space
. Systems Suppliers L . 5
NPC 200-3 " Inspaction Systems Provisions for Suppliers
- . of Space laterials, Parts, Componants, and
. Services .
nre 20074' : Quality RequiFements for land Soldering

of Electrical Connections

awings, and Publications

(COples of Sp&cwflcatlona, Standaxds, Procedures, Dr
required by contractors in councction with spacific procurement functions should
be obtained from the procuring activity or as dirccted hy tue contrecting officer).

OTHER PURLICATIONS

Consolidated Classification Cowmittee

Uniqum _Freight Classification Rules

(Applicetions for copies should be addressed to the Consolidated Classification
Committee, 1 Park Avenue at 33rd. Street, New 10 ¢k 16, N.Y.).

American Trucking hssociation

National Motor Freight Classification Rules

(Application. for copies should be addressed to thevA ierican Trucking Association,
1616 P Street, K,¥., Washington 6, D C.) ’

2,2 Ozder of precedence,- Unless otherwise e sp2 cified by the procuring activity,
in the event of conflicts between uocumﬁntatio the order of precedence ghall be as

follows: - o .

(a) Contractual documentstion (purchase order)

(b) This Design Procurement Drawing
r4 B .
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REVISIONS T
SYM - DESCRIPTION DATE | APPROVAL
C ' Change 11-14-69

(c¢) DMSFC Standards, Specifications and Procedures
(d) NASA Pubiications

(e) Military Standards and Specifications

(£) bther Publications

Specifications and Standards for necessary commoditics and serwvice not provided in the
procurement documentation shall be selected in accordance with MIL~STD-143,

3. DESIGN REQUIRERMENTS
3.1 General description,~ The assembly shall be a two @ogitinn, electrical pulse

operated valve. The schematic is shown in Figure 1. On the application of a pulse the _
valve assembly shall move from the primary to Lhe secondary. position, -

Flow ) * .

A SR G

20 - e L “uawwj”?nrt C (Outlet)
or‘ﬁﬂ‘p__ P L. -
P i Pl

i

| 25

Port A (Primary Inlet)

e

Port B (Secondary Inlet)

Figure 1. - Schematic

On the application of another pulse the valve assembly shall return to the primary position.
The valve assembly shall provide a means to prevent inadvertent changes of position. The
valve assembly shall have position indicating switches at both the primary and sccondary
positions, '

) 3;1.1 Systems voltage.~ The valve assembly shall operate from a 22 to 30 vdc system
with 28 .vdc nominal, ’ )

3.1.2. Service Media.- The service media shall be as follows:

(a) Air

(b) Helium (lie)

(c) Gééeous Nitrogen (GN2)

(d) }LlQUld service media,~ Methaﬂol/waLCL mixture (80% by wé1ght methanol;
204 by weight demineralized water) which is in accordance with Specification 20M42501.

Maximum particle size shall not be greater than 400 microns.

3.1.3 The valve shall operate, and/or remain latched in the last position with a  *

_differential pressure of 20 psi from either inlet port to the other. The valve shall

operate with a power pulse of 45 watts or less. The power pulse requirement shall not

.exceed 4 seconds duration.

-

3.2 System configuration and parameters.

©3.2,1. ‘System configuration.- The valve assembly is to be installed in a terperature

: . . : ‘ticw of the
control system as shown in Figure 2, The final decision regarding the selecticn of the

arrangcments shown in details A and B has not been made,

CODE
IDENT NG

DWG
SIZE | 201142517
n

B e T
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SYtA . DESCRIPTION DATE APPROVAL
' B No Change
5" TEMPERATURE CONTROLLED SECTION,
ALING SECTION =< :
| . -CO%thG SECTION ‘ See Datails .
; . 47 4 and B
... FLdgP
KEATING SECTION p=— -

\ | vALVE 2b (SECO3DARY)
} .

rLcw SELECTOR R
A e E— L”i]
\7ALVL. (TYP) -
. l {

3 \ |vaLve 1 Ry
' . r—- ) 31

REDUNDANT S /

0 o
— TLOF | /| VALVE la (PRIHARY)

DIVERTER

VALVES (MODULATING) ‘%;“TfL,
g 4 ‘ : } VAIVE 2a (SECONDARY)

DETAIL A. - ' DETAIL B

K " PIGURE 2,- SYSTEM CONFIGURATION
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a

3.2.2 System operation, = “fhe redundant flog diverter valvos are cperated by
redundant temperature coantrollers, The controllers wmodulate the diverter vealves
on the bogin of the temperature of the inlet to the tempzrature contrellad scction,

SOnly oo coite - oo vgollers and diverter valves is energized at any tiwe, Vhen a
w2 LB At rYom one set to the other set the flow selector valves are ectrQ,
to tne opposite position in the case of the system shewm in Detail A, In tha ¢
. of Tetail B the primary valves would be actuated. The gocondary valves would be

.-.=ereated if one or both of the primary va]vcs failed to zctuate properly.

: [
S NS o 3 ]

S . ROIE
. In the case of the qyOLen shown in Det2il B the priwary
- * flow selectny valves may be mechznically linked with . "
) ’ operation by one actuating mechanism, A sgimilar gituation .
exists for the secondary valves‘ . ) .
; K]

3.2.3 Systen mission. - The gystem NISuiOH is p oJectca to be as £o1lows

(a) 42 days of ground 0peration '-;{

L3

(b) 236 days operation in orbit-

(c) 60 days storage in orblt completely imactive
3 2.4 Crlulcdlltl_OF failure modes. - The valve assembly is considercd to be
. an engineering critical portion “of the temperature control syetem, Possible failure
7 “T-modes of the valve "saembly are listed in the order of decreasing criticality as
follows: ‘

1 . . ' ) - .

]

(a)l Failure which results in loss of fruc&aral integrity
(b) Failure mn;ch res ults in a 1nzovcrkant cnﬁnge of pOQ1tloa

' (c) Fgllurc wnlch prevents pioper Operatlon ugon the application
of an actudtlug pulse, ' , - ..

N

(d) Fallure which IQQUILS in c&ccssive leakkg .

3.3 Characteristics.

> .

3.3.1 Pressure drop. - In either position the pressuxe drop across the valve

£ assembly shall be 0.5 psi waxinum at a flow rate of 900 pounds per hour of the

) J liguid sexvice media, and & inlet tomperature of 50°F, : :

% - - : i A . -

5 R cope | DWG
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3 3.2 Operating pressures.
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SYM DESCRIPT JON DATE

APPROVAL

PRSI P Chenge \ - 11=13<69

BT .
[

nternal pressures from zero to

. .
[IRTAE RPN .._....L At % B iatinade s

RIS N

The valve assembly shall operate without failure at
50 psig. S

T et :

e G s,

“NotE -

i,Failure 5hall consist,of.any damage, . encessive permanent, distortion,,»
deggrioration, nonconformance to specified requirements or change/
in characteristics that could in any way prevent the valve agsembly.

D 34363
pressure of

3.3.4
ressure of

3.3.5

Proof pressures.

75 psig.

Burst Pressure.e..

125 psig.

The valve assemblyeeh
~

-

The. valve assembliishal

“Tfrom meeting the requirements specified herein..

Vacuum.._“The;vel e‘assembly snall nitnstend ‘withou

- " -
”’e

a%i‘ﬁffg%fggjjzithout failure an internal

thstand without rupture an internal’

2

V2

to 0.01 psia or less while in a normal .ground fevel atmosphere.

3.3.6 Collapse pressure.- The valve assembly shall withs

t\\eilure béing evacuated |

tane‘\ tﬁopt collapse an -

external pressure of 19 psig with normal ground level atmospheric pres ure as the internal

B sme s wim it b i e LT

pressure. i

/o *3‘3‘7 lﬁﬁkﬂ&s-' Léakégé shall be as follows:

(a) External -

(fi*cluding fitting interface with internal_pressures from zero to 30 psig sha

e m =

The maximum ailowable external 1eaksge of the_yalve assemblv.

11, be as follows°

(2) Liquid.- None

"“(1ﬁ “Gaseous.- L.6"x. 10”6 “sees! He @

en s e s ke e e L

B R T TR

.o
o
! B

(b) 1Internal - The maximum allowable 1nterna1 1eakage from/g:; inlet port to ’ﬂ
the other at differential pressures from zero to 20 psi shall be as/1ollows. I S

. - e
: V)/ ccs of the llquid service media.
3.3.8 1Insulation resistance.-
at 500 vdc as follows: S

(1), Liquid - 2x10°L,

Insulation resistance shall be 50 megohms minimum' B

et mAs e s e eiee e e make oA e mhester e we e

: (a) From each terminal pin of- the electrical conneetor(s) to the body of P
the valve assembly. PR D D e . doe ,..;..@_”

. (b) Between terminal pins which are connected to position switches. with the v;
.contacts fully open,- - T R TR NE T H

-"// 3.3. 9 Circult resistance,=- The resistence of the .position switch circuits at. the
.electrical connector(s) with-the switch contavts closed shall be 0.5 ohm maximum. :

- e :..... P e .

R S L

(c) Between the terminal pins which are not connected electrically..

e
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: &CCan&ble in Drawing 50402442 shall not be used, - o . i

approved by the procuring activity. Vf

. . - A4
‘ 3.3.14 life cycle.- The valve assembly shall withstand without failure &
minimum of 1000 cycles of operaLion. : - 7

SYM DESCRIPTION DATE | APPROVAL
B Change 3-05—69 i

3.3.10 Minimum operating voltagpe.~ With ialet pressures from zero to 50 pasig
and flow rates of the liquid service “wedia from zero to 900 pounda per houx the ‘

valve assembly shall move from the primary to the sccondary p@aicion of vice varss .
wnen pulaed from a supply vcltage of 18.0 vdecmaxinum, : . *

A Ak S A e

3.3.11 Pulse duration.- The pulse duration required for proper operation
shall be minimized, The minimum pulse durations for proper operation corrclated
with supply voltages from 18 to 30 vdc and with the operatimg tewmperature range
shall be submitted to and approved by the procuring activity.

———y

3.3.12 Power.- Power requirements shall be minimized. Peak and steady state
currents with tolerances corvelated with supply veltages from 22 to 30 vde and

with the operating temperature range shall be subnitted to and approved by the
proc:ur:m'7 activity.,

3.3.1.3 Duty cycle.~ The valve asgembly shall withstand without failure being
energized continuously with 30.0 vde for 5 minutes followed by & return to the
operating temperature, Duty cycle limitation characteristics {l.e. cycle rate
and pulse duration versus number of cycles, etec.,) shall be submitted to and

e

- /
3.3.15 Temperature,- The valve aasembly shall operate wi&hou- failure at T #
temperatures ranging £rom minus 65 to plus 165°F, : . e

3.3.16 Orbital vacuum.- The valve assembly shall operate without failure at #°
external pressures down to 1.3 X 10-6 Torz.

-t

3.3.17 Transient pulses.- The valve assembly shall operate without failure ¢
with posgitive or negative pulacs as defined in figuxe 3 presemt on the supply
or return lecads, -

3.4 Configuration.= The valve assembly shall be capable of being mounted .to a
flat plate with through bolts and nuts. The ports and the electrical connechor\a)
shall be above the mounting plane, All joints which could silow external lca&age
‘shall be semlpermancntly or permanently joined. The f£fitting ends of the valve
assembly shall be in accordance to Drawing 20%&2522

3.4.1 Materials and part seclection.

3.4.1.1 DMaterials.- Unless otherwise specified by the procuring activity, the
selection of materiala shall be made by the supplier. The supplicr shail avoid the
selection of materials which have not dewmornatrated theiy suitability for the environe
ments or applications., A list of candidate wmaterials and cox responding proposed
applications shall be submitted to the procuring activity for weview. All matevials
shall be approved by the procuring activity prior to use. Bateriala listed as not

WO A 1 0 B et vats
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LSYM DESCRIPTION DATE | APPROV
Change 3-05~69

3.4,1.1.1 DMectals., - Metals shall be corrosion resistant alloys, Dissimilar
metals, defined in Standard MS33586, shall not be used in combination unless they
are suitably coated to preveat electrolytic corrosion, Hatals vhich may contact the
service media ghall be 2300 sezies_corrosion rasletant etecl, 5000 ox €000 cexies
aluminun alloy, or 356 aluminum alloy castings. Corrosica resistant steel, if used,
ghall not be susceptable to carbide preC1p1taLiGn during welding, brazing, and stress
relieving. :

‘ f 3.4,1.1.2 Wire. - Electrical wire shall be approved by the procuring activity.

3.4.1.2 Standerd parts. - Unless otherwvisc specified by the procuring activity,
standard parts as specified in the MSFC Enginecaring Standards Manual shall be uscd
wherever applicable, In those applications where no sultable standard parts exist in
the Engincering Standavrds Manual on the date of inviecatien for bids other parts may be
used provided they are approved by the procuring activity ’

‘m,-.

3.4.,2 Electrical connector, = The eleCLLlC 1 connector{s) shall be in accordance
with Specification 401139569, The electrical connector skall be ITT Cannon part number
PV7HIABL2PRC ox equivalent. Pin functions shall be as shown in Figure 4. A mating-

connector qung be supplied with each valve assewbly. & -
be supp

s

~r

.

3.4.3 Position indicafing switches, - The position indicating switches shall
have character'st cs as follows:

- (&) hermgtically sealed

{(b) Single pole double throw
(c) Current rating: 3 arperes r minimunm resistive at 28 vde
3.4.4 Lockwiring. - Threaded fosteners vhich can be lockwircd shall be locke

vired in accordance with standard 10419909. Thresded fasteners which cannot be
lockwired shall be locked with another approved locking device,

3.4.5 Product narklnq. « Product marking shall be in ¢ bCO*a?nCe w;th Stendard
MIL-STD- 1$0 Slmllar]y, the ports shall be ideatified,

.

3.4.6 Bifilar windings, - Coils chall have bifilar suppression windings.
3.4.7 Wéight. «'Thc valve asscmbly shall weigh as little as practically possible

3.4.6 aneloae - The envelope dimbnalons of the valve ag sembly shall be as

swall as prgctic“lly possible, - ) o

3.5 ;Constructioqé

3.5,1 Clecaning, - The valve aéscmhly shall be cleaned in accerdance with
Specification u~¥C»SPr0~164 fuel service, cxcept the maximum allowable particle
size shall be 175 microns. = : ’ : B ' y

.~ 3.5,2 Anodizing, - Anodizing of aluminum alloy parts shall be in accordance
with Specification MiL~A-8625,

¢ -

CODE ' DWG
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B No Change
3.5.3 Welding.- Ueldlnv shall be in accordancc vith the docunontdtion as
follous: .

..

(&) Alumindm alloy + Specification MSFC-SPEC-135
(b) Corrosion resistant steel. . Sbecification 10509308

] 3.5.4 Veld 1nspncfloﬂ and acceptance.~ Weld lnspcctxen and accnptancc ohall ba
"in asccordance with documentation as follows:

() - Aluminun auoy' - Specification MIL-R-45774

(b) Corrosion resistant steel - Specification. 10509306

3.5.5 ‘Lubriggt{g§.~ Lubricants, if uéed, shall be'apprdved by the procuring
activity. o L o : . .

3.5.6 Soldering.~ Soldering of elcctricul coanﬂctiors shall be in cccordance
© with RASA PubjlcaLloﬂ KPC 200~4 and MSFC PUbliCaLlCu SR-QUAE~67-29.

3.5.7 Age control.é Age control of synthetic rubbar,wif‘used, shall be in
accoxdance w1th Standard MSFC-STD-105. R

'3.5.8 Forgings.~ Aluminum alloy fozgxnos shall be in accordance with

USRS S SR

Specification MSFC- SPEC-144,

'3.5.9 Castings.- Aluminum and magnesium alloy castings shall be in eccovdance
with Standard iSrC STD-100. '

3.5.10 Grounding.- Grounding provisions shall be in accordance with
Drawing 50812725, : ’ e

f 3,5.11 Manufacturing processes,- Critical detailed mamufacturing processes
used in the manufacturc of the valve assembly shall be subnzized to and apgvov“d
in writing by the procuring actxvxty

3.5.12 Vorkmanship.- The valve assembly shall be free of cross threading,
burrs, scratches, cracks, breaks, pits, dents, chips, sharp szJectaons, sharp
edgeu, loose parts, loose electrical components, loose solder or foreign material
that may adversely affect performance, reliability, safety, enmurgncc 0T Wear.

. 3,6 Testing.- The valve assembly shall meet the'requircmauts specified herein
during the te°tiﬁg specificed in Section &4, The valve assembly shall withstend the :
nondestructive tests without failure. Burst and collaﬁsn pressure testing shall
be consiucted the only ccstructive tests., :

. . .
.2
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' envirormental conditions with failurc.

tegl
writing by the procuring activity., This d
limited to the following:
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-

PENVIZIONS

L:SYM .  DESCRIPTION - | DATE | APPROVAL

_ B No Change .
3.7 Special envirouments.~ The valve assembly shall w1tastand the following

’ [&]
Unless otherviece specified by the procuring |
‘activity, tests Lo dntermiu? conform wmee to these LCQULr”m-ntﬁﬂLG net rcau¢hcd

“(a) Tranqpartaﬁion’ Eypoaure to pressures ranging from 4.36 psia to -

14.7 psia and sxmultan"ous chwnge in temperature zrom plwa 16“" to minug 65°F.

(b) Storage: Minimum storage time of ﬁwo.years wlﬁxambient temperatures
ranging from zero to plus 140 degrees F and relative humidity to 100 pzzcent with
corndensation in tno form of both water and frost. ‘.

3.8 Human eﬂgtneernng.n The principles of human engineering shall apply durin
manufacture, test, maintenonce and all opevations vhere persomel ¢

L0504

&4
o
are involved. The
design shall incoxporate those human engineering features Lh%Lrianlze thﬂ possi-
bility of degrading reliability thhough hua 211 CYLOYL.

3.9 Design analysis.- A deungn analyuis shall be uuﬁmxti.c to and approved
in writing by the procuring activity. This gusign analysis shall include but ig

"not limited to the fellowing:

(a) Operating stress levels for all environments ™

(b) Safety factors - -

.- L.

This design analysis Shd]l be revised and resubﬂltted to the’ pﬁocurin activity
periodluglly 1ncorporaf1rg all chdnoeo.

3,10 Detail desien.- A orLallod

gn 8 héllhbe subnittcéAto and approved in
etailed design chall include but ds not
(a) hunﬁfucturlng dra viggs 7 . 4
(b) Parts 1lst:' | ;3'.;'B~. L | : ‘:f - -..j ’
T (1) 'Part'or idénﬁifi&atibn numbar

R -'(2) Nomﬁn‘clc,tu‘fe or descrd p»ion . | o
C(3) materisl Lo e .
(&) Material specification

(55‘ Hcag treéﬁ

(6) Finish spaecificetion

« * . .
oL - . S .} CODE O%G 20042517
' : . ¢ | IDENT NO SIZE
v - - o ’ !% SHEET 15 of 23
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B No Chénge
3;11 Reliability, ‘

- . .

3.11, 1 Requirements, « The reliability requzrencnts f@r the valve asoemHly
chall be ag specified in Drawing 20030514,

3.11.2 Failurc Mechanisms. - Any failure mechanism, which could result in a &
failure in a critical wode, as determined from the failure effect analysie, shall
be eliminated from the valv assembly, or reduced to an imsignificant probability
of occurrence, . -

.

y
d, h 5

3.11.3 Certification. - The supplier of the valve asgembly shall certif
an MSFC approved form that the valve assembly, in the confiiguration deiLx ere
met the specified requirements and is flight worthy. .

jo )

3,12 Identification for traceability. -~ The supplicew of the valve assembly
shall establish an identification for traceability program. Publication "identifi-
cation for Traceability" shall be used as a guide in implewenting this program. &
list of the parts considered to bé critical and the associmted degree of traceability

-to be implemented shall be ubmltLed to the procuring .ctx«ity for review,

3.13 Requests for deviation. ~ Requests for dGVLatlmn to any 1equ11cmvnta

shall be made by use cf NSFC Form 847, Deviation Approval mequﬂOL

4.0 - QUALITY ASSURANCE FROVISIONS

4.1 | Quality assurance program. - The quality assurance program uscd by

thz
supplier in the production of the valve asscmbly shall be #n accordance with RASA
¥ublication NPT 200-2 and NPC 200-3 as specified by the comtractual documentation.
L2 Changes to de csimm and proces 58CH, - £1c detailed design and the associzted
manufacturing processes shall not be changed afte they hawe been approved without
the prior written approval or written directLOﬂ of thé premuring activity. Aay

changes shall be evaluated by the procuring activity to de&@lnlne if sdditicona
tcsLing is required, : : . :

4.3* Tests and examinations,

4.3.1 Gewcral requirements,

-4.3.1.1 Rospow 1bflitv « Unleas othervise specified by the p?ocuring activity,
the suppllﬁz shall be responsible for the performance of all the cxaninations

tests specified herein, Uhe supplicr may use his own or amy other facilitics

provided they are gpproved by the procuring activity. The procuring sctivity

o

reserves the right to perform any of the examinations or tests specified herein,

o~

2.
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Documentation,

.

'4 3.1.2 ' L : 37~ , No Change

approved in L&if1n0 by Lh' procuring activity, The preflight certification test
plan and the quality assurance sample test plan shall be ssbmitted to and approvad
in yriting by the procuring activity vhen these tests are reguired. These tests
p]ans shall iunclude bLt are not limited to the follozlnv'

(2) Testing agencics

.

(b) Location of tcst'facilitles

(¢) Test schematics 1nc]udlno :nﬁvlnrentutlon and contro1
: eGquant

(@) _Equipment list - riAf" . . -

- (e) Test and measuring tolerances

“(f) Deteailed procedures

PR e

4.3.1. 2 2 Te“L records.~ Records oi the e>ﬂm4natlon and tests shall bz kept
complcte and aanldble to Lhﬁ procuv ing actwvity. o . ‘
4 3.1.2.3 Te°L status reports. - Perlodlc test status Lgportu shgll be

submitted to and approved in writing by the precuring activity vhen racuglié&
These tesl status rcports shall cover the preflight certification fest cnd the
; quality assurance cample tests, as nP)llC ble, These repsrEs ghall include but
S “are not lxmxtcd to the following

(a8) Progress égainst the test schedules

(b) Geueral results of accomplished tests
(¢) Failures and corrective meacures
(d) Changes pertinent to the test progrems

“(e) Schecduling of subsequent tests
4,3,1,2.4 Test reports.~ Final test reports shall be submitted to and approved
“in writing by the procuring ectivity. These reports shall cover the preflight cevti.
fication tests and the quality assurance sample tests, as applicable. These reports
shall be in e¢covdance with Standard MIL-STD-831l, Any Ffailures end corrcctive
actions shall be included in the test reports. ’ r - ST

4,3,1,2,5 Test data sheets,- Test data shects for valve asse nblies subjected
to the acceptance tgats iox acceptance shall be submitted te the procuring activity.
These teat data aheets shall includn but are not limited to thn £ollohin~'

7.

(a) -Name of supplier

- [ cope DwG 20042517
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_ B No Change
(b) Part numbers of both the ruppllcr and Lho procurinu ac ivity

() .Serzal numucss of ths valvc &BBGﬁblAGB which wera teated.

(d) Test prccedures _ ‘ ) T .

. {e) Acceptance requircments

(£) Actual observed test vesults

(g) Certification by the qu111ty cont :rel inspector vho represcents
the procuring activity. :

4,3.1.3 Order of tests pﬂd examination.~ The order of tests and examinatious
shall be at the discretion of tha supplier cicept as otherwlse specified herein.

4.3.1.4 Test and exanination conditions.~ Unless otherwvise specified by the
procuring activity, the tests and examinations shall be performed under conditicnsg®
as follohuz : : . )

L
CRE

(a) Temperature~— Stondard temporﬁ“ure, 77 (plu or minus 18)
degrees F o

(b) Relative humidity - 90 percent maximum

(¢) Atmospheric pressure - 14,7 (plus or minus 0,7) pounds peox
square inch absolute (psia) - '

4.3,1.5 Failure.- The procuring activity chall be n otified lﬁﬁgdlatel) of auy
faillure during any test or examination. The procuring aectivity shall also be

~informed of the possible cause of the failure and the possible coxrective actions.
These may be the basis for changes to the detzil design, manufacturing processes,
and test plan. Any changes shall be approved in writing ox be directed by Lhc
precuring activity, g ‘ : : -
4,3.,2 Examinations.- The valve assemblies shall be examined to check for
conformance to 3,1, 3.4, 3.5, 3.9 and 3.10. ‘ ‘ "
4,3,3 Functional tests.- Valve assemblies shall have successfully completed

the examinations of 4,.3.2 prlo" to being subjected to these tests. The proof
pressure and vacuum tests shall be performed first followed by the remalnder ol the
functional tests, _ A

4.3.3/1 Proof pressure,- €1mu¢t anaously, the 3 ports of the valve asscmbly
shall be slowly, infermally pressurized to 75 psig., This pressure chall be held
for 5 minutez before reducing to zevo. The valve assembly phall be CbVCPed fox

.CO’lfOI‘&-«nCQ to '3.3 3!

-
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4.3.3.9 Pover.- The valve as qembly shall be tested with 28,0 vdc te check
for conformance to the peak and steady stage current requ&rcwznts huicn U2
approvcd by the procuring activity (Seec 3.3.12). ' :

NOTE

A11 or parts of the functional tests may be
© - - combined Iinto a continuous test procedures

4, 3. é Preflight certifjcation tests.- A preproduction sqmple shall be
subjected to the preflight certification tests. The preproduction sample thall
consist of valv* assemblies which: ’

s

‘(h) Have becen made in accordance with tna detail dosion which wss
“approved by the procuklng gctivity, :

(b) Have sucessfully compieted the ewaminations of 4.3.2 and
' A
(c) Have successfully completed tha acceptance tests of 4.3.5,
The nuaber of valve assemb]..iec in the pleTOAUCLJOﬂ szmple shﬂll bae as Snglfled |
by the procduring activity, Testing shall be parforned im accordance with Table I, |
Disposition of the valve assemblies vwhich have been subjected to the preflzght
certification tests shall be as spacified by the procurimg activity. .-
TABLE I - Preflight Certificatiom Tests &
Troflignt Gertification . “Rumber of Valve ;
" Test Paragraph - - Assemblics to be Tested | Comments
£.3.6,1, 4.3.6.2, £.3.6.3, Minimum of one , Testing required unless
46,3404, 6,307, and : -} otherwise spacified 1;
£.3.4.8 ) S 1  the procuring activity.
4.3.4,6, 4,3.4.9, 4,3.4.10, ¥ntive sanple }Testiﬂ" 1equi‘“
4.3.4 11 and ,._,4 12.4.3,4.15 ‘ : i
ra-)x. m Iw’h..t-‘\- - = "
4,3.4.5 and .6,3.4, 14 Minimum of one Testing required
4,3.4,13 - . : . Mininum of ons Testing not required
' ) -+ -} unless otherwlise spaci-
‘ o fied by the procuring
2 ; . activity, ~
-, . .
=t |CODE | DWG| 20842517
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4, 3 4.1 Hunidity.- The valve assembly shall be tested in accordance with
wethod 507.1 of Standard MIL-STD-810A.. After this the valve assembly shall be
examined for failure, tested in accordance vith 4.3 3 except 4.3.3,1 and 4.3.3.2,
and checked for coaiovmance to 3.6. - '

4.3, 4 2 %a]t f00.~ The present valve asocmbly shz11 b2 tested in zccordance
with method 509.1 of Standard MIL-STD-810A. After this thz valve as sembly shall
be examined for failure, tested in accordance with 4.3.3 except 4,3.3.1 and 4.3.3.2,
and checked for conformance to 3.6,

4.3.4.3 Qand and ouqt - The valve assembly shall be tested ii accordance with
method 510.1 of Standard MIL-STD-810A. After this the valve ¢ assembly shall be
examined for failuve, tested in accordance vwith 4.3.3 except £.3.3.1 and 4.3.3.2, .

~and checked for conformance to 3.6.

&4.3.4.4 Tungus resistance.- The valve assembly shall be tested in accordance
with method 505.1 Procedure I, of Standard MIL-STD-810A. After this the valve =
assembly shall be ewamined Ior failure, tested in accocdance with 4.3.3 except
4.3.3.1 and £,3.3.2 and checked for conformance to 3,6.

4.3.4.5 Full flow.~ The vdalve assembly shall b° tevLed in accordance with
4,3.3.6, 4.3,3.7, 4. 3. 3,8, and 4,.3.3.9 with a liquid sexvice media flow rate of

900 pounds per hou;. The valwc assembly shall also be tested to check for confor-

mance to 3.3.1, Conditions other than specified may be used provided an effective
simulation can be achieved. These conditions shall be documented in the test plan,
The test results and the data showing conversion from test conditions to specified
conditions shall be supplied in the te°L report, . SR . -

4.3.4.6 TPE} erature.
4.3,4.6,1 Cascous.- CGaseous temperature testing shall be as follows:

) (a) Hign.n The valve assembly shall be fested in accordance with
method 501,1 of Standard MIL-STD-8104 except that the temperature shall be plus

165°F, While at plus 165°F the valve assembly shall also be tested to check for

conformance to 3.3.13 by subjecting it to 10 of the following cycles:
(1) - Stabilize initially at 'plus 165°F

. (2) Engegize for 5 continuous minutes thh 30.0 vdc whllc
malntainlng a still air envxronm»ﬁtal tcmperatu re of p‘u° 165°F

(3) Allow the valve asscmbly to return to thO etabili?etion
tempet“ture of plus 165°F .

The valve rssenbly shall then b stubiTized at the maximun épcrating temperature
of plus 100°F and tested iu agcovdance with 433 chcept 4.3.3,1, 4,3.3.2, £.3.3.3.1,
and &, 3.,.?(a)(2), :

Aftey this the Valvo gssexbly ghall be tested in accordange with the low tempevaturo
portion, . T ) : '

‘i CODE DWG
o IDENT NOY SIZE
[X SHEET 21 of &

AICTR D NPT 4

20042517

Py



MSFC rcal'su,-a(venrxc'L)(h OVEMBER 1962) CONTIHUATION SHEET

L EanaEn I RIS 2T

; , o | REVISIONS o
SYW | DESCRIPTION DATE APFROVAL

_ S -' B ' No Change | 3-05-69

" (b)Y Low. - The valve assembly shall be tested in accordence with
mebhod 502.1, Preocedure I, of Standard MIL-STD-810A, except the temperature shail be
minus 65°F. VWhile 5t°bi11?eﬁ at minus 65°F, the valve assembly shall be tested in
‘accordance vith 4.3.3 except 4.3.3.1, 4.3.3.2 and 4, 3 3.3.2 () (2) .

After gaseous temperature testing has been completed the va lve as sembly'shall be
reuurned to standard temperature, examined for faliure and tefLe? in accordance with
50 3.3 ex ccept 4.3.3.1 and 4.3.3.2,

i
$

4.3.4.6.2 E&Suid; - quu1d service media testing shall be as follows:

(a) High. - The valve assemby shall be stabiljzed at plus 100°F.
While at this temperature the valve assembly shall be tested in accordance with
4.3.3 except 4.3.3.1, 4.3.3.2, £.3.3.3.1, and 4.3.3.3.2 (8) (1) using the liquid
service media, After this. the valve asse bly shall be tested in accordance with s
the low temperature portion. o
g (b) Low. - The valve qcoe—nbly shall be tested in accordance v’thﬁ.
method 502‘1, Procedure I, of Standard NIL-STD-810A-except the temperature shall ba-
" ‘minus 65°F., VWhile stabilized at minus 65°F, the valve assewoly shall be tested in
. accordance with £.3.3 except 4.3.3. 1 4.3.3. 2 4.3.3.3, 1, and 4,3.3.3. 2 (a) (V).

After liquid tcfﬁcl“Lure testing has been completed the valve aqsevblv shall ba
returned to standﬂld temperature, examined for fﬂxluxe and tested in accovdance
vith 4.3.3 except 4.3.3.1 and 4.3.3

&L.3.4.7 Te“ erature cycle The valve ﬂﬂoero]y shall be subjected to 1500 = {
cycles from plus 100 to minus 05 back to plus 100°¥., During the cycles tha valve

assembly shall be filled with the liquid service media and all 3 ports pressurized
to 20 psig. There shall be no flow. The temperature cycles shall be a @n,“\\;ﬁately
sinusoidal. The duration of cach eycle shall be 90 minutes maximum, After 300 and

900 cycles the valve asscmb]y shall be tcsted in accordance with 4.3.3.3 vhile
stabilized at plus 100°F. After 600 and 1200 cycles the valve ascembly shall be
tested in accordance with 4.3.3.3 while vLabllzzed at minus 65°F, After 1500
cycles the valve assembly shall be returned to standard temperature, examinad for
fajlure, and tested in accordance with 4.3.3 ecxcept 4.3.3.1 and 4.3.3.2.
4,3,4,8 Compatibility. = The valve assembly shall be filled with the licuigd
. service media and all 3 ports pressuvized to 20 psig. The valve assembly fﬁﬂll

remain under these conditions for 190 dcys. Durinc th*s period the valve assembdly
shall be in a vacuum of 1.5 x 107° Torx less, ter 30, 60, 120, and 790 days
4.3.3

the valve assembly shall be examined for fglluse and teuted in accordence with
except 4.3,3.1 and 4,3.3.2, c .

4.3.4.9 Vidbration. - The valve assembly shall bte installed in a test- setup
« “which simulates the venicle installation. The test setup ghall be filled with the
‘liquid service media end all 3 ports pres surxzed to Z0 psig. Vibration testing
chall be as follo.u.

.. 4 COD J DY’!’G "
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(a) Vehlcle dynamics cm:iterm.-~ The test setup ‘shall be subjected
to a sinusoidal scan at 3,0 octaves per minute along each of the 3 wajor axes.
The 1eles vno frequency ranges shall be as follows.

3.

(1) rlxght ux;s

. & 5 to 23 Hz at 0 0891nch oosble amplitudﬁ dlspl ccmantA'

o

>

. . b, 23 t035 Hz at 2.4 G's peak
(2) Lateral axes
. 1.5~ 3 5 Hz aL 0 5 lnchcs dowble amplltude dlspldcenentd

k. 3.5 to . 20 Hz aL O ?1 G's peak ’ B *

- (b) Sine evaluation criteria.- The test setup chall be subjected -

to a sinusoidal scan at 1.0 octave per minute along each @f th~ 3 major axes.

The 1evgl and fzequency ra nges shall be as follous:

»

(1) 120 to 45 ¥z at 0. 023 inch double awﬁlltude dxsplacgw~nh‘

(2) 45 to zooo Hz at 2 36 s peak

o

(c) High lcvel ra andom criteria, - lna test 5mtup 5hu}3 bc suH)ocLod
to 1.0 minute 6f ra ndom vlbrat101 alon? cach of the 3 majer axes. The levels chall
be ag fOIlO’ . . - .

(1) 20 to 46 Tz at pluq 6.0 cb_per octtave - o *
. (2) 46 to 100 Hz at 0.143 g2 per Nz S
(3)..100 to 210 Hz at mlnus 9.0 db pef_octéﬁé A -

“(4) 210 to 750 Hz at 0.015 g? per Ha T .
©.r . (5) 750 to 1155 Hz at minus 12 db per octave ' | D *
L (6) i155 to 2000 1z at 0.00262 glper Wz

3

(d) Low Ipvel randow criteria.« The tert s@tup shali be subj;cted to
4,0 minutes of random \abxation alcng cach of -the 3 wﬂjoc &xes, “The levels shall
be &g fo]law - ' . :

\.ﬁ (1) 20 to 46 Mz at plus 6.0 db per QMtave ek

(2) 46 to 100 Hz at 0.0644 g2 per Hla_ o %
,(3)' 100 to 210 Hz at minus 9 db per octave N
(4) 210 to 750 Hz at 0.0067 g2 per Hz %
- . «{5) 750 to 1155 Mz at'minus 12 db per octave %
- ~7(6) 1155 to 2000 Hz at 0.00118 g2 per Hz %
| ' cong DWG 20:42517
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t the conclusion of all vibration the valve assembly shall be examined for fallu1c, and
tested in accordonce w1th 4.3, 3 '

4.3.4.10 Life Cycle.- The valve assembly shall be subjected to 1000 cycles of
operation. Each cycle shall consist of moving the valve assembly from the primary to the
secondary back to the primary position or vice versa. The cyclinmg shall be performed
at 28.0 vdc. During all the cycles the position switches shall bs checked for proper
operation and shall be loaded with a resistive load of 3.0 amperes at 28.0 vdc when the
contacts are.closed, The duration of the pulses and the rate of eycling shall be included
in the test plan (See 4.,3,1.2.1), After 150, 300, 500 and 750 cyecles the valve assembly
shall be tested in accordance with 4.3.3 except 4.3.3.1, 4.3.3.2, 4.3.3.3.1 and 4,3.3.5,
After 1000 cycles the valve assembly shall be examined for failere and tested in accordance
with 4.3.3.

4.3.,4.11 Acoustical Noise.- The valve assembly shall be imstalled in a test setup
which simulates the vehicle installation. The test setup shall ke filled with liquid
scrvice media and all 3 ports pressurized to 20 psig. The valve assembly shall then be
tested in accordance with paragraph 5.2.5.2 of Drawing 50rM02408B using the levels of A
Appendix E of the same Drawing. At the conclusion of acoustic mamise testing the valve

"assembly shall be examined for failure and tested in accordance wiith 4.3, 3.

'4.3.4.12_ Transient pulses.- The valve assembly shall be t®sted in accordance with
4.3.3.7, 4.3.3.8 and 4.3.3.9 with the pulses present to check fox conformance to 3,3,17.

4,3:4,13 Collapse pressure.- The valve assembl§ shall be glowly, externally

pressurized to 19 psig., This pressure shall be held for 3 minstes before reducing to

zero., The valve aSSCMbly shall be checked for conformance to 3.3.6.
NOTE
The burst pressure test shall be the last perfarmed

“4,3,4,14 Burst pressure.- Simultaneously the 3 ports of the valve assembly shall
be slowly pressurized to 125 psig. This pressure shall be held for 3 minutes, The
pressure shall then be slowly increased until the valve assembiy ruptures. The valve
assembly shall be checked for conformance to 3.3.4.

4,3.4.,15 Coil Transient Voltage.- With the valve stabilized at room temperature, ¥
the rated operating voltage shall be applied to the coil termimals, Before the valve
has been energized for 10 seconds, the valveshall be de-energized and the coil transient

| - voltage measured with an oscilloscope, The maximum allowable peak transient voltage shall
"not exceed a value equal to 50 percent above the rated coil voltage. The valves coil

shall be connected directly to the power supply. The use of resiistors, capacitors,
inductors, or semi~conductor devices in series or parallel with the coil not inherent

. in the properly set up test circuit is forbidden. The transiemt voltage shall be

measured a minimum of three times and the largest transient value récorded as the actual

valve,

It is recommended that the device used to de-energize ‘the valve under
test be a mercury switch or mercury wetted relay centact. When a mercury
relay is used as the switching device, its coil should be operated

CODE DWG
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from a separate source, isolated from the source used to operate
thevalve coil under test., The oscilloscope used should have a
rise time equal to or less the 0.2 microsecond. Photographs of

the oscilloscope traces are helpful in ascertaining precise voltage
measurements of the transients, but are not required. In order to
observe the maximum vertical'excu1siou of the transient voltage,
horizontal sweep times of from 100 microseconds per centimeter (CH)
to 20 microseconds per cm may be necessary, -

4.3.5 Acceptance tests.~ All valve assemblies which are intended for acceptance
by the procuring activity shall be subjected to the acceptance tests. Valve assemblies
cannot be accepted until they have successfully completed the examinations of 4.3.2
prior to being subjected to these tests. The acceptance tests shall be performed
using 0nly gaseous test media, The acceptance tests shall be as follows in the order
listed :

(a) Proof pressure - same as 4.3.3.1
(b) 'Leakage - same as 4.3.3.3.1 and the gaseous portion of 4.3.3.3.1
'NOTE - -

The remainder of the functional tests, 4.3.3.2 énd 4.3.3.4
.through 4.3.3.9 may be performed prior to the acceptance

vibration test upon the approval of the procuring activity.

} {¢) Acceptance vibration.~ The valve assembly shall be installed in a
test setup which simulates the vehicle installation., All three ports of the valve
assembly shall be pneumatically pressurized to 20 psig. The test setup shall be
subjected to 1.0 minute of random vibration along the axis normal to the mounting
plane. The levels shall be as follows: : :

(1) 20 to 46 Hz at +6.0 db per octave *
(2) 46 to 100 nz at 0.0357 g pe1 Hz - %
(3) 100 to 210 Hz at -9.0 db per octave %
(4) 210 to 750 Hz at 0.00375 g? per Hz *
(5) 750 to 1155 Hz at ~-12,0 db per octave *
(6) 1155 to 2000 Hz at 0,000655 g2 per Hz %
(d) Functlonal tests. - same as 4, 3 3 )
~-(e) Coil transient voltage.- same as 4.3.%.15 . *,

4.,3.6 Quality assurance sample tests.- A quality assurance sample shall be
selected from production valve assemblies when so specified hy the purchasing documentation.
The quality assurance sample shall consist of valve assemblies which:

(a) Have been made in accordance with the detail design vhich was
approved by the procuring activity.

(

.

b2 (b) Have been selected at random from the valve assemblies which have
been accepted by the plocurlno activity. :
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C Change © 11-13-69
TABLE II - Quality Assurance Sample Test
Number of Valve
Test Paragraph Assemblies to be tested Comments
4.3.4.1, 4.3.4.2, Minimum of one Testing not required
4,3.4.3, 4.3{4.4, ] S unless otherwise
4.3.4.5, 4.3.4,7, specified by the
4,3.4.8 and 4.3,4.13 ‘ . procuring activity.
4,3.4.6, 4.3.4.9,‘ Entire sample Testing Required
4,3.4.10, 4.3.4.11,
4,3.4,12 and 4.3
4.3,4.14 - Minimum of one Testing required
-5, PREPARATION FOR DELIVERY 5
5.1 Preservation and packing shall be as specified by the applicable cleaning 4

specification unless otherwise specified by the procuring activity. Packing and
marking may be equivalent to the supplier's best commerical practice provided that
this practice will be sufficient to protect the valve asscmblies against damage and
contamination during shipment. The supplier shall be held responsible for any damage
to or contamination of the valve assemblies due to faulty packing. If the valve
assemblies fail to meet the requirements of this specification because of such damage
or contamination, an acceptable replacement shall be furnished by the supplier at no
cost to the procuring activity. Exterior containers shall conform to the Uniform
Freight Classification Rules or the National Motor Freight 61333111cat10n Rules and to
applicable container specifications.
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AMGEC FORM £22.3 IVERTICAL) {NOVEMIER 1952} COUTIHUATION SHEET .
. " | REVISIOHS
" SYI DESCRIPTION DATE | APPROVAL
B No Uhange i
A. |- Port A Open (Closgd Contacts). B
"B, |- Port A Open (Open Ccntacta)' \
E. |- Common Port A Contacts
G. |~ Spare
C. |- Port B Open (Closed Contacts)
| D. |- Port B Open (Open Contacts)
- ¥, |- Common Port B Contacts
NP “Minus 28 vdc Pulse, Poxrt A Opéﬁ (Ptimafy Pogition)
Z. |» Minus 28 vdc Pulse, Porf B Open (Secondary Position)
"L, |- Plus 28 vdc Pulse, Port A Open (Primary Position) .
M. - Plus 28 vdc.PulSé, Port B Open (Secondary Positilon)
H., = CGCase Ground
'FIGURE 4.  Pin Functions
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Mech. Tech.
Elect. Tech.

5.1

Test Data Sheet :
Pulse Operated Flow Diverter Valve
Specification 20M42517

0017
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Date:
Test Eng.
Q. C. Tng.
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raa
H G

Pre-Test Exa mination

Discrepancies/Comments:

See. DAL ANCo 37

5.1.1

Identification

Discrepancies/Comments:
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5.1.2

Workmanship

Discrepancies/Comments:
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5.1.3

Cleaning

Discrepancies/Comments;:
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Test Data Sheet

Pulse Operated Flow Diverter Vaﬂ"ve
Specification 20M42517 _

Date:

L~g-70

Serial No 005
Mech. Tech. veo Test Eng. Yo o
Elect. Tech. . Q. C, Bep. {3y Pz,
. —TEecH .
5.1 Pre-Test Examination
D1screpanc1es/Comments
e DAL i AV .. oo
5.1.1 Identification
‘Discrepancies/Comments:
I Alop) £ —_
5.1.2 Workmanship
Discrepancies/Comments:
/‘V"ﬁ’f&f«
5.1.3 Cleaning .
' A.s .
T ) s - E13¢ 3 .
Discrepancies/Comments: ﬁ}é‘<\ 3 e
Nonle
5.3.1 ProoF Peessore i
-~ SMM\\@ ALierikBAE. A TONL ok | RereaT [ {dimse
; ; : No DipcidpoTiIME | Fine St _
5 ?‘5 Psig = ;:m, e > - JA‘))E
<eT $4molrsc psic q x-\“t
CerHENTS __TJesT 51w &Yes = Jfo \Eﬁffé'/-.:'}‘ 7
- - LAk A RS o g
2 Ave- lo=8-70 T e
55.2 Lenkace Ex—e m;rzum
Jeets He @& Agmw;@t& Actunid ok, | EedeeT himail,
Zo Pl [WTeERne ‘ ‘ g
M ,4" - 2.8 ‘~7 ,‘ 7
Pressire L0 Sees gl i %Jif/
- J - w&‘h . ! 7
CO‘V’\H\C—EST‘%Sk T (= LZ5 Xx/6 73((,_;. SR IL Leappte= [E . pf;ﬁ:i -5 Gie.
'( & e ',(')UJL] i L...)
- STl O
Die £ iﬁ‘* e Nz

QYELFER ™= /o (677

G



‘ Test Data. Sheet : .

S Pulse Operated Flow Diverter Valve
.t - Specification 20M42517
~ Serial No. 007 - Test Eng. AR
Mech. Tech. Py

Q. C. Tech. ] '
Elect. Tech. e Lie .

e o red e apem i tian vy v i, o mewes v w e aes B PV

e ssoke e Ve ‘
Do —ro VislaTiond . {5z :%, S
. - A C-

-

;-E“v&

A

#0l

ql-’1°

37

5.3.3 Leakage Internal
Port A : : Actual A .
Methanol/Water Allowable | 1 21 3 O. K. Reject Initial
501 5 psigaP|0.20sccs |O.0lp.o lo.o A ‘ N[uMZ
10. 0t 1. opsig AP |0.20sccs Ip.ala.ole.o i G
20.01 2. Opsig AP [0.20sccs o.olG0 &0 v Jol,{g{j%
. . . 4

- Date (B 70
Port B Actual
Methanol/Water Allowable 1 2 3 0. K. Reject Initial
5.0 f.5~ psig AP i 0.20sccs |00 Ol .0 \/ tHed T/ -.’~£
10,0 T1.0 psig AP 0.20 sces 1O |0 CrO i ,%/wj*;f/ '}3‘;\
0,01 2.0 psig AP 0.20 sces {.ay7|.e00f| 0057 v~ WA

~ Photo Taken /Vo LA
‘Date G -B—~>d

Comments: cviyms — /90 7aznd.

' 5.3.4 - Acceptance Vibration ‘
Random - Spectral Allowable Actual 0. K. Reject Initial
Density per 5.3.4 Overall 710% Y wze /{’/&zi,?
Internal Pressure Density = +100% |4 7 Heecrs [oinanTs ‘3)::;_
20 1 2.0 psig,GN2 - 30% '

Photo Taken N R
o Date (- Y7¢ S
.. Comments: Gvele = 247ezal. :
OV TEST. AT ]S0e GRS

i



. Test Data Shect .
Pulse Operated Flow Diverter Valve
Speczﬁcatlon 20M42517

‘ Serial No. '006 " " Test Eng. Pe
Mech. Tech. A D=y : . Q, C,’ Tech HPG-
Elect. Tech. — : - RS
e “'"'5 3.3 Leakage Internal U7 T T
Port A . Actual i -
Methanol/ Water Allowable { 1 2 3 0. K. Reject Initial
5.0F 5 psigaP|0.20sccs  [20P.0 0.0 .- L 4%)%]// s
10..0t 1, 0psig 4P 10.20sccs  10.0{n.210.0)- .- (Z; "}J,%
20. 0% 2. Opsig AP [0.20sccs . PO |p.0olo.0f o kh@%j#
o S    -_Dvate - é'._;f:‘70
Port B : ' ~ Actual
Methanol/Water Allowable 1 21 3 0. K. | Reject Initial
5.0 7.5 psigaP | 0.20sces 0.0 p.ojo.0o !l
| 10,0 1.0 psig &P 0.20 sces |0 |0 Cl C.C N
' 20,01 2.0 psig AP 0.20 sces |p.0 {00 0.0 e
ce o TET . 'Photo Taken Mo
‘ : e o - Pate . (%= 70
Comments:__Cyp, e = 18 Zime —
© ot 5.3.4 Acceptance Vibration - - ) - e,
Random - Spectral Allowable Actual O. K. ‘ Reject Inijtial
. r . + 001 .
Density per 5.3.4 Ove1 ?111 T10% o sectar | see - /égj%
Internal Pressure Density = 4+100% . ; . Npne
) Ge0 €AS . N LopprretV 7S )
20 2.0 psig,GN2 - '30% : : N
B o : o N ) _fPhotd Taken /\/a ’ L, -
Lo . T B o ) ':' Date . e SR
- Comments: agnf oo o 2 Tome ' : Q’“T"
OYERTEST. AT (8280 /?;‘a
. Feessurelevel Cucorzo ARz VigeaTieds Noloss ofF [tz5s5 Doe €1
6}5 o 1 VieeATIP Nawergam ovacachd 7o 2o Psig And Y errzD e A

" Press uraclx GE o -Fiac [ressies <§:S’/b/(1j snmafb po>t
V.'ESﬂ/rrm/ P;:;zssua/ le=yvee . ,

%ﬁﬁ‘z 5"{’10 :
A g8
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- Test Data Sheet L : RN
Pulse Operated Flow Diverter Valve
_Specification 20M42517

PR

‘Serial No. 007 T Test Eng. 2T

Mech. Tech. REo Q. C. Tech. L0
Elect. Tech. ' S - '
'5.3.5 Vacuum Internal
: Allowable ' ‘Actmal | O, K, Reject | Initials
1. Internal Pressure 1.94 x 10”7 torr min. |{gxe=5 o Aif=ip L
2. External Pressure 14. 7 psia . 14-817 Wi | i
3. Duration - | 5 minutes min. rlaitd 1 — i )
4. Visual Examination | no deformation or e ) Y%
' permanent set g ¢
o ' . Photo Taken No S:a:_m‘
] . o : . _Date -6~ 70 78
Comments:  Cypigme Bl Tome
Fe)
: &G 70
5.3.6 Proof Pressure, After Acceptance Wibration -
Actual )
5 min. @ Allowable . Time | Press O. K. | Reject | Initial|
175 + 7.5 psig no deformation ] N5 : V4
- 50 Ly ALY
1 or permanent set Zf/,/:/»?g{, ’ “ = HI”W
. Date _ [p-F-70 et
Comments: CYeie= = BETEm X .
v %
: . . ' : . " .
5.3.7 Leakage External (Gaseous), After Acceptance Vibration ( 7
100% Helium @ Allowable Actual O. K, Reject |- Initial
50 psig internal LéXio™ seeS |g.oprsd? e ¢ bl ‘
pressure : SECE> /j;}\'"'wc%ﬂ%‘/é \;h \}
Vﬁf v :‘.‘\T,S:
“Comments: <y |y = 25y sccs . Smlsifeamme s B8 £Z_ AeToAl Nall.
CAcl S = B Teranl : Zeprty =722




Test Data Sheet
Pulse Operated Flow Diverter Valve

N Specification 20M42517
"Serial No. jmp) R Test Eng. Qm({,i .
Mech. Tech. 0 = Q. C. Tech. \LPo
- Elect. Tech, p— ' . .
S e s e T s .7
5.3.5 Vacuum Internal E
T Allowable Actual | O. K. | Reject | Initiz
1. Internal Pressure 1.94 x 10”7 torr min. [p4e-5 o ] ’/‘y
2. External Pressure [ 14.7 psia . [4.877 : A ' 79.//-
3. Dflration . ' 5 minutes min, eS0T 7'5/-»»
4. Visual Examination | no deformation or Al L
‘ | permanent set Deraztinty)
) o . : acs
st T enme e - Fhuio Taken - - /u[, S N T
o T ’ IO .Date o~ =0 L
Comments: _ évyeles TToma = 26 Yy
¢-9-7¢
5.3.6 Proof Pressure, After Acceptance Vibration,
Actual )
5 min. @ Allowable - | Time | Press O. K. | Reject| Initial
175 T 7.5 psig no deformation 550q 10 I s
* or permanent set |zcsEcs =0 Pag) o7 H'/*Lg/
. ‘ ' Date —GG-70 .
. Comments:, cvppa= Rz JoTRC : ' ~ £
. ' ¢
’ ° T . - . ‘ ’ i b 6>'f‘7‘
5.3.1 Leakage External (Gaseous), After Acceptance Vibration
100% Helium @ Allowable Actual 0. XK, Reject | Initial
50 psig internal Yoxi10~6 sccy ’ < §,
' ol eex
pressure ) S@:S e \\ >

Oy .
Date _ f-9-%o D é““

‘Comments: %m [ = jizs e 73‘(’:»;« S0 (k. LEADiG S @a’fcﬁau SeaLE FEnbiy

| M "



"~ Test Data Sheet

) el
vAccept' [/ - Initial Wf®~

Réject . Date (p~ ‘o0-7"3 "

D=1

) Pulse Operated Flow Diverter Valve
Spemﬁcauon 20M42517
Serial No. '(»*,0;-7"";' R Test Eng. eHn
Mech. Tech. .- Vgos ' Q. C. Tech._ WFG -
Elect. Tech. vco ' - ' i )
5.3.8 Leakage Internal (Gaseeus), After Acceptance Vibration
Actual .
Port A 1 Allowable 1 2 | 3 | O.K.| Reject Initial ey
5.0 + .5 psig AP 0.20s5ccs |¢Cclo.c 0.0 PR ' }ﬂ%‘}; ;/,3
10.0+ 1.0 psig AP 0.20sccs |¢.0lp.0]0.0 — Ahey b | e
20.0+ 2.0psig AP | 0.20sccs |0.0lo.0lo.0| — 1A L
= - 74 318
.Date é‘;‘ (/’l O C"("YJ
: Actual
Port B Allowable 1 2 3 0. K. Reject Initial n
5.0 +.5 psig AP 0.20 sccs 10.0]0.0 {peos —— thet [0 | B
10. 0+ 1.0 psig AP 0.20 sccs |0:0]0.0 | 0.0 - ﬁplj A4 /
20.0+ 2. (psig AP 0.20sccs |og7lceoi7lceos e 11 }'// A
! _ Date b-G—7 (T
Comments: ¢ veyms - 45 Tivnc
5.3.9 Circuit Resistance
5.3.9.1 | ‘
~{Port "A!" Open Limit - Actual
Pins : 1 2t 3
From To ) . :
A E 0.5 ohms max. NRUNA NV
D F 0.5 ohms max. RN AT N
H Case 0.5 ohms max. D, 2 .0 8E.1 o2
L 3 T 25 25 04ns RN YA R R
B E Open Circuit CErp :3/"5‘*'?6‘/"'.5/7
C F Open Circuit DIEN Dhen1OFE



Test ‘]Sata Sheet

Pulse Operated Flow Diverter Valve

Specification 20M42517

- Serial No. ot " Test Eng. DILL
- Mech. Tech. 2N Q. C. Bouge. PC,
Elect. Tech. Cies =7 ' A .
5.3.8 Leakage Intern.al {Geseeus), After Acceptance Vibration '
Actual g
Port A Allowable 10 213 0. K. | Reject Initial | |
5.0 +.5 psig AP 0.20sccs {0.0]0.¢1 0.0 i ey - b
10,0+ 1.0 psipg AP | 0.20sccs 100 oo\ 0e0 | 02 BRG 1"
20.0+ 2.0psig AP 0.20sccs {p.0 |0.60.0 i )’i’["u\/\/ ,3{:
: ' - LA
' G-
-Date
: . Actual
|Port B Allowable 1 2 3 . K. Reject Initial
5.0 +.5 psig AP | 0.20 sccs |0-0|0.0]¢c.0 | i~ =
{10.0¥ 1. 0psig AP | 0.20sccs 10:0]p2]0.01 B 1™
20.0+ 2. (psig AP 0.2 0sccs jo\(} O 0.0[ v l | I;M‘J/{Jf‘!\’ A
RV AR
‘ . ; i _ Date L 9-79 e
Comments: LYGES: S TTeant -
5.3. 9‘ Circuit Resistance
. _’50 3. 9-1 _".v <
~{Port “"A' Open Limit Actnal
Pins ’ 1 ' 3
From To
A E 0.5 ohms max. Gl Cel _
D F- 0.5 ohms max. Y L,/ vl S ltD 7o
H Case 0.5 ohms max. 729 1 o, %‘@aih‘féﬁi:\
1L J 25-29 ohms A5 4 > 4 :
B E Open Circuit i 1 LPEM
C r Open Circuit a2l ¢/l
" Accept v InitialJ/‘ -1V
- Reject - - Date - /¢ /70
N _‘ ) . / /
L A



»

. Test Ddta Sheet i_i N
Pulse Operated Flow Diverter Valve y . '
. Specification 20M42517

Serial No. Lot © - TestEng. LA L_
Mech. Tech. Fa , Q. C. ‘Eng. ALLT
Elect. Tech. y 2 , e :
3 - .- ) - s
' 5.3.9.2 :
Port "B" Open Limit o Actual
Pins ~ e | 1 (-2 [ 3
From To »
A E Open Circuit. OFE 0rrh e Pran
D : F Open Circuit A7 0 e S
H Case 0.5 ohms max. o,0 1071801
™M K "25-29 ohms 7.9 13279 @&-(0’73
1B E - 0.5 ohms max. VW ARTEY B 2T &
C F 0.5 ohms max. O 16d | 0./
Accept el Initial - ,ﬂ/ﬂf“
-~ Reject Date DAY
Photo Taken Mo ’

: Cornments :EZIQ L. Creles =6f

5.3.10.1 Insulation Resistance

500 Volts D. C. _ ; . . : N

~ Pins _ ‘ .
From To Limit 3 Actual
. 1A C 50 meg. ohms min., ~ oo RAM S
A . D . 50 meg. ohms min. 1 sero0 IS
A F 50 meg. ohms min. » by, 200 JC AL 2 -
A H ‘50 meg. ohms min. - ---- |2 00 K& g1’
A J v 50 meg. ohms min. » ~ap 0 fo MY -
A L T "7"50 meg. ohms min. ~ base k#t - W}
) A M , 50 meg. ohms min. . oo kMSLE
A Case 50 meg. ohms min, - - - —|/70 A /‘Cfﬂ.
|B C - 50 meg. ohms min. » > 200 Kl 2] T
© B D 50 meg. ohms min. « '
1B F 50 meg. ohms min. «
B A 50 meg. ohms min.
B J ‘50 meg. ohms min. ¥’ > 208 forAS]




g Test Data Sheet - . . TN
Pulse Operated Flow Diverter Valve - :
. Speciﬁcation 20M42517

"Serial No. étcgf T Test Eng. Z/gr,(d s

" ‘Mech. Tech, 0. Q. C.Bsg. A1 27
. ‘Elect. Tech, Ve . ezt : -
] . . ° - e
' 5.3.9.2 :
1Port "B Open . Limit o s Actual
: Pins s o 1 2 3
From To’ , i . .
A E Open Circuit CPEMN \Chnkops iy R ; (-18-2°
D ¥ Open Circuit CUEN (5rsalo 25 AT JEEN
H Case 0.5 ohms max. Cci 2 6.1 b0/ T
M K 25-29 ohms 25 . 5 <5 Ak 5y o5
15 - E 0.5 ohms max. Col ] % &/ o
s C ¥ 0.5 ohms max. G.] 12l § &1
- Accept e Initial Ser7s—
A ." Reject Date 5 /o /o0
‘ "Photo Taken ~NO ‘ /
Comments: . Avsp, z5 = 59 “[eIne ’
- -5,3,10.1  Insulation Resistance o .
500 Volts D. C. -1 - K : S
~ Pins L _ .' '
I From "To " Limit Actual
A C 50 meg. ohms min. ¥ [Z282 KA. | =
A D 50 meg. ohms min. v ‘w5 KM
A ¥ 50 meg. ohms min. o R
A ‘H 50 meg. ohms min, — ——| 172 M1V
A J 50 meg. ohms min. FpeoKH I
A L~ 7777750 meg. ohms min. 7 soe KL o7
A M 50 meg. ohms min. 7 200 K HA fng/‘l;;"a G
R Ei Case 50 meg. ohms min. N0 KM L a0
- B - C " - 50 meg. ohms min. > Roo kM
T iB D 50 meg. ohms min. L seo KA
IB F 50 meg. ohms min. > q00 KA
B A 50 meg. ohms min. » A0C Ky
B J "50 meg. ohms min. > 2 ke

- D-ie

R R e o e A i e b



Test Data Sheet
Pulse Operated Flow Diverter Valve
“ Specification 20M42517

"Serial No. 50t ’ - ‘Test Eng. -‘Q_M (L

Mech. Tech. ,ﬁﬁ'/)’[z_ -, C, oy, ; AT
Elect. Tech. B v Y2244 : 7 =
Continued

From To Limit 1 Actual
B K 50 meg. ohms min.¢ - [P2¢o k& n1-2
B L 50 meg. ohms min.v [>2eo0/lm
B M 50 meg. ohms min.v ppoeo k<2
B Case 50 meg. ohms min.. -- |/5D A2
C E 50 meg. ohms min.» [Prock /ML
C H 50 meg. ohms min.--_ |/ &% K% %
C J ‘50 meg. ohms min.. [>.260 &ML
C K 50 meg., ohms min. «

C L 50 meg.. ohms min, ¢

C. M " 50 meg. ohms min.¥ p.aoo KM-2
C Case - 50 meg. ohms min..---{/&9 st A
D E 50 meg. ohms min. ¢+ |>200/RMHIL
D H 50 meg. ohms min. ~--|/70 <A
D J 50 meg. ohms min. v }[Zao0 ksl
D K 50 meg. ohms min. ¢

4D L 50 meg. ochms min. v -

1D M 50 meg. ohms min. s [>R00K</MT
D Case 50 meg. ohms min.- —|/ A<
E Fo. 50 meg. ohms min.» pP2oo kM2
E ~H 50 meg. ohms min.. - [/30 K/ -2-
E J 50 meg. ohms min.+ [Fa00 /Cm_fb
E K 50 meg. ohms min.v” ¢\

E L 50 meg. ohms min.«~ | :
E M 50 meg. ohms min." [>e0 LAl
E . Case 50 meg. ohms min.--- {/5¢ /_\//77-“2'
F H 50 meg. ohms min,. _. [/ 56 A%
F " J 50 meg. ohms min., |5 00 K~
F K 50 meg. ohms min. .

F L 50 meg. ohms min.+”

F ‘M- 50 meg. ohms min.,, f-oec k-t
¥ Case 50 meg. ohms min.--- Yo+ A1~
G A 50 meg. ohms min. v [ 2oc k-1
G B 50 meg. ohms min..

G C . . 50 meg. ohms min. +

G D 50 meg. ohms min. + N/

G E 50 meg. ohms min. v paeec k{1~

D-



. . Test Data Sheet
Pulse Operated Flow Diverter Valve
.. Specification 20M42517

@ ' ‘Serial Né.

00p ) . Test Eng. QH(—’/

Mech. Tech. ’(’LHL - Q. C. Eﬁg_ M//:r
Elect, Tech. P2Me _ Y&, - T ‘e
. Continued
From To Limit - - Actual
B ' K . 50 meg. ohms min. P 200 K FL s
B L - 50 meg. ohms min, > Aee KA A
B _ M : 50 meg. ohms min. > e kh -
- |B - Case ' 50 meg. ohms min. 156 Kkt
Cc B ) 50 meg. ohms min, > 200 K1
|C H 50 meg. ohms min. " /53¢ KH-—
C o J . - 50 meg. ohms min.  |2&¢ekA-
. e’ ¥ Tl ¢ 50 inep. ohms min, g Ace Ko
C L 50 meg. ohms min. > 26T K F~-
C. M " 50 meg. ohms min.  |ZC® K-
- l|C Case * 50 meg. ohms min. fso K Mene
D E 50 meg. ohme min, S aoo Fifr—
D H 50 meg. ohins min. jdo Fit-r—.
P J 50 meg. ohms min. > 200 KM 5o
D X 50 meg. ohms min, > Acc KH-
AD ¥ 50 meg. ohms min. > 200 Kt~
1D, M 50 meg. ohms min. ~|>ALC KF1-
D’ Case 50 meg. ohms min. (e K#rH-—
HE. F 50 meg. ohms min. N 260 K #1
E H 50 meg. ohms min. }5¢ KH 12—
E - J 50 meg. ohms min. 7 2Co KH -1
b2 X - 50 meg. ohms min. P 2o Kt~
E L 50 meg. ohms min. - |> 200 KH-1—
E M 50 meg. ohms min. > aco KM=
E  Case 50 meg. ohms min. 150 KFt-—
D "H 50 meg. ohms min, }5C KMl
| F . J 50 meg. ohms min. ACOKHM -1
r X 50 meg. ohms min. 200 KH ~—
- P 50 meg. ohms min. 200 Kt .
¥ M 50 meg. ohms min. 2c0 KH A~
F Case 50 meg. ohms min. J5¢ KM =&
1G7 A 50 meg. ohms min. > 2ce K-
G B . 50 meg. ohms min. > ate KH -
G c . 50 meg. ohms min. > ato Kii =
G- D "50 meg. ohms min, D> Aeo KH -
G B 50 meg. ohms min,. 7 260 iSH

D=2
AR O Mowrd St VI Suttiatis At b g 2 20 L T SN PRSP - e e s mEitYE o Ao s



S .~ Test Data Sheet SR : ~
~ Pulse Opcrated Flow Diverter Valve B
' . Specification 20M42517

" Serial No. . C‘-Olf A " Test Eng. ﬂ/’/‘/v

Mech. Tech. P17 Q. C. Brgr. fr AT
Elect. Tech. 7 . TECA :
: . Continued _ :
From To Limit ) - Actual
|G F 50 meg. ohms min. #—- F3 =7 72
G H 50 meg. ohms min.--—— |/ 90 &< /112~
|G J 50 meg. ohms min. « —[>3c0 k#1427
1G K " 50 meg. ohms min. ¥ -_pPaeco ki~ .
G L 50 meg. ohms min.« — byook # 2
G M 50 meg. ohms min. ¢ _ |>e0 k=1
= . J 50 meg. ohms min.. .. [/0¢ KT .
H X 50 meg. ohms min., .-- |feq /=4t 7
|H L " 50 meg. ohms min. - -- - a0 fo/H =T B
= M " 50 meg. ohms min.. —-~ (66 K< =T e
J K 50 meg. ohms min. - — -|/ 50 M- =
J- M 50 meg. ohms min.— ~-|*52 e o
J Case 50 meg. ohms min.- —— [F&0 <ML
K L 50 meg. ohms min..... (/50 %
K Case ‘50 meg. ohms min.. ~- [>& 0 RS2
AL M A _ - 50 meg. ohms min.~ —=}/ 5o #1-%
L Case 50 meg. ohms min. .~ — |70 £
M. Case 50 meg. ohms min. - ~-- o A H-E
Accept v Initial  fyAq— .
‘Reject Date == [O D
. Photo Taken Mo : o
Comments:  rverps = [l
5.3.10.2 Insulation Resistance R
Port "A' Open
500 Volts D. C.
Pins . R
From To ' Limit Actual U
B E 50 meg. ohms min. LoV ISN - e
B A 50 meg. ohms min, _>—;°i éf;?‘ 5
. C D 50 meg. ohms min. > A0 "I"I - S
C ¥ 50 meg. ohms min. > 200 KA \

Accept vy Initial }7{ ﬂ’?‘
Reject Date &/l 07
7 7

D-1s



’ Se'rial No.

Test Data Sheet
Pulse Opcrated ¥low Diverter Valve
Specification 20M42517

,,,,L.q‘ Test Eng. /g)’//"/ '

Mech. Tech. L rie Q. C. Frg. 2y
Elect. Tech. “E11R_ L YEe - T
: . Continued .
From .To Limit Actual
G p 50 meg. ohms min. 220 Kif—
G H '50 meg. ohnis min. 140 f s~
|G J - 50 meg. ohms min. > feo LI
G K " 50 meg. ohms min. o KM
G L 50 meg. ohms min.  |r2oo KM=
G M 50 meg. ohms min. . Y Y .
H . J 50 meg. ohms min. ~aoo -1 (S
“H - TKTTC 50 meg. ohms min.  [»2o <MNE
1H L 50 meg. ohms min. 20 Mo @
H M 50 meg. ohms min. >0 KA AR~
J K " 50 meg. ohms min. )50 M1 T
¥ LT 50 meg. oluns inin, iso -2
J Case 50 meg. ohms min. o M
1K L 50 meg. ohms min, )50 M ~1-
K ‘Case “ 50 meg. ohms min. ban <2
AL M 50 meg. ohms min. Nmo 47—
- L Case 50 meg. ohms min. =50 s/
M Case 50 meg. ohms min. 0 /< T
Accept L Initial MY a7
Reject Date g//'g./]c
_ ‘ ST e Photo Taken o S
Comments: CYelps ¥ 59 Totae
5.3.10.2 Insulation Resistance i )
Port "A" Open
500 Volts D. C.

Pins ) :
From To Limit Actual L
B E 50 meg. ohms min. peroo s~ sl . F@'
B A .~ 50 meg. ohms min. 00 RN AT @ -

c -.D 50 meg. ohms min, po ook M- e

C r 50 meg. ohms min, Jroo0 Al
Accept / Initial P AT o
Reject Date (f'/'/'(f/"/ &

D14



Test Data Sheet
Pulse Operated Flow Diverter Valve
Specification 20M42517

"Serial No. bey Test Eng. \% i (L
‘Mech. -Tech. Lea! Q. C, 'Eng. M
Elect. Tech. Leo \< A !
5.3.10. 3 Insulation Resistance
Port "B" Open
500 Volts D, C.
Pins ‘ s
From To Limit X Actual R Y
A B 50 meg. ohms min. Z 2os [t 22
A E . 50 meg. ohms min. > Jepi it
D C 50 meg. ohms min. > 200 KK Jt L
D F 50 meg. ochms min. P 200 KM~ =
Accept - Initial  ALQF
: o .~ Reject Date /- jo~70
Comments: Cylie, = éq—‘ﬁ Tk
5.3.11 Minimum Operating Voltage (Unpressurized Assembly)
Minimum Operating
Voltagel00 ms Pulse, : ‘ Actual
‘|Unpressurized Allowable 1 2 3 O. K.| Reject | Initial
Port "A" 18 volts d.c. max. WzZe Vzo |jg.c | o~ o NS
Port "B" 18 volts d.c. max. {j4.c|i¢o|4S| o— 5
/' Photo Taken Mo .
Comments: QPuoqp Thyeo ey ot Pose.  on Dhar f
P)'b"‘!j:_ _rﬁibz{a&) [ _‘éip‘: \}3(’: e t) 06‘ u/( g? "--‘ ~\
5.3.12  Minimum Operating Veltage (Pressurized Assembly) () P
Minimum Operating
Voltage 100ms Pulse )
50 t 5 psig, Actual
100% Helium Allowable 1 2 3 O. K.| Reject | Initial
Port "A" 18 volts d.c. max. l/erd (f0.c}/e:5| i J2Ls? 2~
Port "B 18 volts d.c. max. 2g |/2-5{/2.¢ | L /TL,/P”
. =7
o § RN : - Photo Taken ﬁ"-" ,fﬁ,}_’
T ‘ LT - Date Crte-T0 Le .
Comm_ents Cyoipgs =& (1 @} “Erat ‘gf\ ﬁ

Tunzes rared) [Pt AFTE lsc pcwares Oexy/

20D 1 B8 fleeaTiod el Teed e Scalfe
| RPN Y - ‘



. "+ Test Data Sheet B .' \
Pulsc Operated Flow Diverter Valve ! -
Specification 20M42517

Serial No. ~p e Test Eng. ﬂﬂﬂ,
Mech. ‘Tech. 0éo Q. C, ‘Bwyg. Dy T . .
- Elect. Tech. Qe e . - -
" 5,3.10.3 Insulation Resistance
Port "B' Open
500 Volts D, C. ) o , ,

Pins ‘ ) T - ] &.‘0/1
JFrom To Limit ' Actual :
A B 50 mcg. ohms min. > oo k4l ‘

A E 50 meg. ohms min. P 290 RM oL
D C " 50 meg. ohms min. Paos km
D ¥ 50 meg. ohms min. > 900 Rk
Accept v JInitial Jfr
T et e ) - R»l\-—bb ' Date & //3/70 :
* Comments:___ Gyeizs - ol Toqas 77

5.3.11

Minimum Operating Voltage (Unpressurized Assembly_)
Minimum Operating :
Voltagel00 ms Pulse, . - Actual :
{Unpressurized Allowable 11 2 3 O. K.| Reject | Initi:

Port AV 18 volts d.c. max. ;s g Jp.al &~ | [H{7

Port "B 18 volts d.c. max. |jv.c [1#s]i¢s| ¢ ﬁ{i,{é\k/
Photo Taken /(/{) L
Date lofo_7 .

70 2 ”7[/J1 /l)f.é-‘o\ /

Comments: P‘ b Tols

157 Qegoamed Gy, 2 & 38D Aeinzi

\s""‘\c

SAME CotmMeERTS _AS 53.//

D -6

53 <o, A A7
Vi .g(‘p..ﬁa/ - _ ‘ = 3 \:4
" 5.3.12 Minimum Operating Veltage (Pressurized Assembly) o ()'zﬁ 4

Minimum Operating

Voltage 100ms Pulse

50 T 5 psig, Actual )

100% Helium Allowable 1] 24 3 O. K.] Reject | Tnitic
| Port A 18 volts d.c. max. |fz.4 |24 28] &= ) (i )\T
- }Poxt nBn 18 volts d.c. max. |/g-¢ |Jue [/doe L VH\\l
) . . . , / b“z’O 7¢

' L, . o+ " Photo Taken ﬂ/lz )
) , B cn_, @ ‘ "7 Date L'«.:*j o ~7¢
. CommentS' (.\/('lf \,-/ -ﬁf}i’ lC‘_P’L’ '




- Test Data Sheet ' , Y
Pulse Operated Flow Diverter Valve
. Specification 20M42517

‘Serial No. Legp

607 V . - Test Eng.
Mech. Tech. =" Q. C. Emg: ALJZ-—,/
Elect. Tech, ) TeecH .

5.3.13 Minimum Pulse Duration (Pressurized Assembly)
|Minimum Pulse ‘
|Duration, 28 Volts D, C. Actual :
100% Helium, 50 1 5 psig Allowable 1723 0. K. Reject | Initial
Port "A 100 ms. max. i53{iedjpe] — HEL
Port "B" fore |icjpoe| [
- A1
Photo Taken /V I GEAN
‘ _ v Date fom p O =P O L\
‘Comments: Pricro s -~ IST fegvoTed ORLY @
Vi s =]0b Tepe e
5.3.14 : Minimum Pulse Duration (Unpressurized Assembly)
Minimum Pulse -
Duration, 28 Volts D C. : Actual
Zero Press Allowable 11213 O. K. Reject | Initial
‘| Port VA" 100 ms. max. {/.e peljes| AT
Port "B" }Z’ZO ZonZhe e 1\4/‘\‘;‘-
o . D bu 72
. S Photo Taken JUd) 2{
. ' ‘ Date Lot =20 ‘ «-JM -
Comments: pj:lg’"‘fd‘; N 0 T C.J C‘r-)f-f »’%
Ctess 4:‘741 ToTRL- S
5.3.15 Power Consumption .
Power !
128 Volts D, C, . ‘
Steady State Allowable Actual 0. K. Reject Initial
Voltage 28 T .5 A Re ol LT
Current 1.14 amps max. 95 {98 — A1
Power 31. 5 watts inax. b VTR l}{/f//(—
Fv”"ﬂ/ f’va-{
' 4 Photo Taken /[f . fE>
. , - : Date G-l 70
Comments: (18 0.9% [rifs l,f’m”rﬁf L-9%5



Test Data Sheet - - . RN
- Pulse Operated Flow Diverter Valve -
.. Specification 20M42517

"Serial No. '/,O‘Z " Test Eng. E,M,L

Mech, Tech. = Q. C. BAY.  fup7
‘Elect. Tech. 220 Tt . . _
5.3.13 Minimum Pulse Duration (Preséurized Assenﬂaly)
[Minimum Pulse .
{Duration, 28 Volts D, C, : - Actual :
100% Helium, 50 t 5 psig Allowable 1 2!' 3] O0.K Reject | Initial
Port VA 100 ms. max. 155 /'j;:}/,ﬁ-:d'{ e @W/ﬁ,
{Port "B" ’ el es el AT
- Y =L
" . Photo Taken }Ja g‘i""
S e ~ 7 Pate o0 - 2
Comments:  eYpleg = ot Sl ‘
' Dt CoAMEaT= NS S 3.y[
f@% 5.3.14 Minimum Pulse Duratlon (Unpr GSSU.I‘:LZCd Assembly)

Minimum Pulse v
Duration, 28 Volts D, C. " Actual
Zero Press Allowable 1y2(3 O. K. Reject | Initial
| Port AN 100 ms. max. ;2517561 ) {\/’T
Port "B" s libe poel - L \J)f\\;w—
" Photo Taken ’Z*{’}:& bte2e
. I . - ] R -Date él/O*?C‘ S
] - Comments: <y @umENTs AS 5:2:11 j,,
< L evelES = J]Y ~TeTRC ™
5.3.15 Power Consumption - }
Power [
28 Volts D, C, - -
Steady State Allowable Actual | O.K, Reject Initial
Voltage 28T .5 2é.c s Hi [
Current 1.14 amps max. fet7 | feil e fi
Power 31. 5warls max. 22 ju | 742 e ﬁ/( ad
Cds forT ll: o -1t-70
. feai FoLTE L
o e S ~ < Photo Taken A6
) - - - ~ el ..‘ :', - P BRI Af-'.._i‘, Daie L?!lﬂyb -

Comments:_@,,— o o= L0t

= J.eq

p-lg



P L

'Pulsc Operated Flow Diverter Valve
.. Specification 20M42517

‘Serial No. h Do " v Test Eng. 71>

' Comment51 \’ﬂru) QM Puu,:/D ol t:/'}CH_J'mJ/f ( o5 >/)3 ArO ~—r~.«-,u

‘Mech. Tech. -TP= Q. C. 'Eog HP& ffvt-l
Elect. Tech. - — o \gz;ﬂf
1 5.5.1 . Vibration, Sinusoidal Excitation, Vehicle Dyné.mics
Vehicle Dynamics per 5.5.1 Allowable Actual | O.K. Reject | |Initia
Internal Pressure 20 T 2 psig | RIS
- 2i-e P Y=
Methanol/Water Accel. 110% 21 g / N
Port C Axis : Freq. 15% v
Port A & B Axis Duration +10% ;
+* Low..—m' PVALAT & TREQCERs WAS 42ps
LN TINUITL fcgess Pins A-E Photo Taken Ye,
| Oeey Do EUUS . Date b-22-70 4 (~-23-70

 Control Accelerometer No. é,‘ ﬁ 2

gt .

Ne Ewowc,c: OF /;xmw L.—f}méﬂ-".— -.l//:.’.,w VY
5.5.2 Vibration, Sine Evaluation Criteria

Sine Eval. per 5.5.2 Allowable Actual O. K. Reject

Internal Pressure : | 2o Py - N R

20 1 2.0 psig

Methanol/Water . A ,

Port C Axis | Accel. T10% o e

1Port A & B Axis Freq. 1 5% v N

Longitudinal Axis Duration +10% - v -
- 0% _ //}ff/
. Date . fpopz.Fo P pepn-Te

Control Accelerometer No. IRy

"Comments  Cod Tt Aekess Pnn A= Ok Dugowsi, Lands

No EVEXE oFF Leppnee Dl Yioragic 1

5.5.3 Vibration, Random Criteria, High lLevel

‘Random per 5.5.3 | Allowable Actual | O, K. Reject | Inmitial
Internal Pressure |- : ¢ Psé ' { =T
20t 2.0 psig . 20 sta z/ T
Methanol/Water ‘ : T
Port C Axis Overall T10% - ' e

1Port ALR Axis PSD +100% Bec TEE AT
Longitudinal Axis - 30% Gkl METS | CorlefEnTs s 2o,

Date . (. zz.70 & (¢ ~-23.-70

- Comments: G NT, 07 Aesoss Lrws J-E a.x. Jofwa 4

ﬂjD Oile. Gy forn s /’::A}_ AJ"J/?S" ('1"3 chfTC 17)(1"3

Hior [evec o Ao EVDSKOE oF [Bachas DURILG VIB/J/P‘ZZ—IJ
D=2 _



Fulsec OUperated IFlow livertcr Vaive
Specification 20M42517

hd M = o *

* "+ "Serial No. Porr " Test Eng. 2 AR
Mech. Tech. TIPS Q. C. g P e RH -
Elect. Tech. —— - e | o .
- 5,5.1 Vibration, Sinusoidal Excitation, Vehicle Dynamics
Vehicle Dynamics per 5.5, 1 - Allowable Actual V O. K, Reject \ Jnitia
Internal Pressure 20 1 2 psig s RSP
- y . ~ N TS

Methanol/Water Accel. 110% et forts “ ’\
Port C Axis - Freq, :1"50/0 v
Port A & B Axis _ Duration +10% ' g )

’ ' - 0% v l/ 4 . j//%
,_QC'IJT//-JL’IT'f Mf’aﬁ: FINS A"E ’ -VPhOtO Taken : Yé..ﬁ

- Date bo-22-70 4 (2870

-~ Control Accelerometer No. é F 1o ‘

" Comments: Vaspou Po . A e S . - nn) S Ry
Gl Vil en o8 Edack Vaores é‘ 1S Pa) 4D TT p

B0 wm Yetisii 207 [ WaTdn 28] Bl SslPuerdini \NpZL )0t i 70
L No EVILEK R ofF ExTelinil L&l s DIz VebBsTiond v L

e K e Qnds

5.5.2 Vibration, Sine Evaluation Criteria

Sine Eval. per 5.5.2 Allowable Actual 0. K, Reject |, Initial

Internal Pressure ' 26 Fexty — \

20 t 2,0 psig _ RS *”‘/47%

Methanol/Water ' o Ny
. |Port C Axis Accel. T10% =7
"Port A & B Axis Freq. ¥ 5% N ' Nz

Longitudinal Axis - Duration +10% : :

: A e 22
Date L2270 g’-: C-28-70,

‘ Control Accelerometer No. G L 17
Comments: (G yndi7y Aesoss Fos L-c ow. Puue £405 '
Lo Elipsiie o leainas Diurady Vgt Tin . s

5.5.3 Vibration, Randorn Criteria, High Level

‘Random per 5.5.3 Allowable Actual 0. K. Reject | Initial
{Internal Pressure |- e [ 2e sty | 580
20 ¥ 2.0 psig ! L ' 3 *‘@
Methanol/Water _ :
{Port C Axis Overall T10% - T
1Port A&B Axis "PSD +100% | sze e | sz g
Longitudinal Axis - 30% = e tELTS | Qe CNT | g
: Date 6 - ;.w:"?c 4 @—z:—fw? o

Comments: v ypomzy fegess Ans f-E Lo Dutnda Loz,
FOD _onitn  Exompr mor. e Peag 41T 175 ers for @ diis
Hiar eVt o Nopcaes omlotaas Pukal Vs




L Test Data Sheet ‘ S
T L Pulse Opecrated Flow Diverter Valve

. Specification 20M42517
‘Serial Né. 06T . Test Eng. o= ' il
Mech. Tech. TP Q. C. Bvg. upg
Elect. Tech. — T ) )
5.5.4 Vibration, Random Criteria Low Level
" [Random per 5.5.4 Allowable Actual 0. K, Reject |  Initial
Internal Press ' V2o P wR,.\
20 + 2.0 psig 7 i »f 6
Methanol/Water A =
v {Port C Axis Overal‘fv‘* 10% - S
Port A&B Axis "PSD +100% s P
Longitudinal Axis | . - 30% = — e

~ _ Date . (-pz-70 8 (-23-Jc
rComments: O o, 7 Ok Aosess s A=E Dviniy Luns
Clvps = J75 Tloipde

Proof Pressure After Vibration

. : Actual '
) .. | Allowable Time | Press | O. K, RGJect Initial
{45 min @ 75 t7.5 psg No Leakage ' . P o /Q[/M
S . . or deformation |5 A | S L
T
3 &
e o : Date é 30 k‘ﬁ‘
Comments: S/Q/AJ (@ 755 fsreg 402 410 (D T3 ﬂ%l@ ‘
g CYCrie = [B) Toza A ,

- Vacuum After Vibration

Allowable Actual | O, Reject | 1nitial

1. Internal Pressure 1.94 x 10”~ torr min. & Ml [ R Ya
2. EXtCl‘I.lal Pressure 14. 7 psia . 95 T i A L AP
3. Duration . 5 minutes min. G G| - 44
4. Visual Examination | no deformation or . w,
. : ) - fj‘[ <F
permanent set MeddE e ., '
A0y . .
"N,@i. :
' Date S e ~260

Comments: _ ayeieis o jém

T D-2i



O Ct . L Test Data Sheet .
- ' o Pulse Operated Flow Diverter Valve _ e

c | . Specification 20M42517
o "Serial No. Yo, . Test Eng. D AR
Mech. Tech. TP Q. C. Bngm™_ 1Py
Elect. Tech, — et ]
‘5.5.4.  Vibration, Random C'riteria Low Level
|Random per 5.5.4 | Allowable Actual | ©. K. | Reject [ imitial
Internal Press o , P RNz
ZI‘O 5,1( 4 e -3
20 ¥ 2.0 psig Puia / ‘
Methanol/Water v 1 : , =
. |Port C Axis 1T Overall T 10% . — o
Port A&B Axis - PSD +100% : ~ i e
Longitudinal Axis - 30% e~ =i |
| _ ' - Date . 92-70 4 (2 H-70
- ‘ Comments; Co TSI O Deiinss Pius A Dotuxs Qo
Creles = 2.2 TIoThd o : e
Proof PréSSure-After Vibration
i ] : Aciuad
"~ Allowable Time | Press | O K.| Reject | Initi

" 15 min@75 ¥ 7.5 psg | No Leakage

: . ,‘//‘L
or deformation |5 A1/a/ 75“( v~ : M 'VZ

- -‘ . :__'.'_' PR ‘7 . —, - . . .. e 3 .‘ . : . % ’
. oe ’ Te ’ . - Pate E,.—- 304’70 :

© Comments: & 47,0 @ 7SS LG A1 ZUHIS @ 73 PS5t

CYeALZD = Y Toqnks .
:'7 “Vacuum After Vibration |,
_ Allowable . Actmal | O, K Reject | Initia
1. Internal Pressure 1.94 x 10" % torr min. “ Isn™S o ,Ay‘/‘é
. 2. Extcrnal Pressure 14. 7 psia ) 29-72 s, .
3. Duration ] 5 minutes min. (T Al s
4. Visual Examination | no deformation or
permanent set Ar O s =4 | s
. X : ') ) - ..' e ,'" . . - ) ¢ "‘i}ﬁ"?“@ ’
SR LT el e B e T Date o o ~35- 20 - SN ‘
Comments:  cwles = /40 Tezmis '
° ‘ D@Z% v



" Sersal No.

Mech.
Elect. Tech. -

. Test Data Sheet
Pulse Operated Flow Diverter Valve
Specification 20M42517

'."vT.esi.: Eng. ¥ UL

o0 :
Tech. TP < %‘}Eﬁg “—P(:‘,
——— 1= .

.

Leakage After Vibratiow

ToiAae Creres = [S7

Port A

106% helivm @ 50 T 5bpgg Allowable Actual '§ O, K, Reject |  Initial
Internal Press 1.6 % LO—:()» sccs|Bfye? L .

. » ~~ Date J-2-20 ‘
Comments: = = ~-& —

Y5 AT, ﬂﬁ@g_}{? =22

pD-23

‘ Actual }

Methanol/Water Allowable | 1 2 3 0. XK. Reject Initial
5.0 +:5 psig 8 P |0.20 sccs . deoyp bey o 8036 L {-J%’/{Z//ﬁ
10.041.0 psig &P [0.20sccs dae |fpo.40/ @ “ e
20.0+2.0psig AP ]0.20 sccs  je.plo-e{d.0 (g oy

' Date Tre=70
Port B Actual ‘
Methanol/Water Allowable 1 21 3 O. K. | Reject Initial
5.0+:>  : psigd P 0.2V sccs jp.o (00 0.0 v Hj_/’/g
. PNO.0+1.0 psig AP 0.20sces lop-0 |0-0{.009 o f‘_ﬁ,’%ﬂ
J20.0+2.0 psig AP 0.20 sccs [guib] o0 | 00 o Wrxd
- : ’ * Vf:./?‘\
) ' o R - Date /~2-70
Comments: —7r. Cyeses = /05 : :



. AuvoL Jsald ONCCL . s
Pulse Opcrated Flow Diverter Valve
. Specification 20M42517

‘Serial No. He, - - Test Eng. L . o
Mech. Tech. —~p < . Q. C. B, (AP _
Elect. Tech. - — =t ' '
" Leakage After Vibration :
T S « S
100% helium @ 50 ¥ 5 pgg Allowable Actual 0. X, Reject | Initial
- {Internal Press 1.6-x 10-Csccs| Bxm -7 s Migd |
R ) . . ATH -
Tt Cveiss = [0 o : 15

o Comments; 3§

e ACTuAM. PeEpnilt —= 10:5

T e

. [Port A . - Actual .
" © . |Methanol/Walter Allowable 111 2 3 O. XK. Reject Initiall
5.0 +5 psiga P u.20 sccs 0] 0.010. ¢ o LY.
10. 0+1. 0 psig AP |[0.20sccs |aplo.p|0.0 P : /vz:;/};y'.
20.0+2. 0psig AP 10.20 sccs jgplo.o {0.@ o ~ /\/1,4@{
| Date b-2w 7% M s
Port B A : Actual ,
s ‘Methanol/Water Allowable 1] 21 3 C. X. | Reject Initial
) 5.0+.5 T psigdP ! 0.2V sccs oo |0.9]0. 0 P Frd
. N0.0+1.0 psig AP 0.20sccs |o.e |0-¢lo-¢ L <7
. .j20.0+42.0 psig AP 0.20sccs |p-gju-2{o-v I Brey-
. . . :,.- - . .. -. : .V Ny ) ' é’ﬁ'/}
. Date 6 FZe-0 TR

- Comments: 7o CecEsS - < /26

b-24



- Test Data Sheét

. \u
Pulse Operated Flow Diverter Valve.
Specification 20M42517
Serial No. Ho 7 Test Eng. LI V\\.?\
Mech. Tech. -—,-—p'_g Q. C. Eng+ A o e )@{,
Elect. Tech. —TP<S =% . : :
3 T
] b
Circuit Resistance After Vibration
Port "A" Open Limit A"ctuaﬁ
"~ Pins ) _ ] 2 3
From To , T T .
A E 0.5 ohms max. 0,/ 10X G
D F 0.5 ohms max. X0/ e R
H Case 0.5 ohms max. /10 ¢, A
L - J - 25-29 ohms PEHNLEY 7 2
HB"- E - Open Circuit < | &7 »(_}’/
C F Open Circuit 2 | &2 | ent?
_ | 7
Accept Initial /{’f/‘;/ /7 A;,
Reject Date —7/"/7<’ /’({Z
| Port "B" Open . Limit Actuaﬂ
Pins 11213
From To - . ,
A E Open Circuit ol ol Bt
D ¥ Open Circuit 2 | 2§ o7 <
H Case 0.5 ohms max. O,/ O~€)\ o/
M K 25-29 ohms A7 ALE- 27 [
B E 0.5 ohms max,. 0,5’\5),&@ X
C F 0.5 ohms max. e Al R ‘&‘/x G
Accept Imtlal /ﬂ/ﬂ'?/
Reject Date 7/ 7
Comments: -
oz Creles = [6T i



8 Test Data Sheet .N-
Pulse Opcerated ¥low Diverter Valve
. Specification 20M42517

"Serial No. oL Test Eng. YA -
Mech. Tech. s Q. C. Bege A 270 \'”Jv
Elect. Tech. —~ < ' at=- s : : T
- o > .
. ) Tl
Circuit Resistance After Vibration
Port "A'" Open Limit Actuat
Pins 1 z2 13 _ e
From To , } s : )
A E 0.5 ohms max. pe /10202
D ¥ 0.5 ohms max. Q,&J'a’\’fp/
B Case 0.5 ohms max. AN A VRN -
e J " 25-29 ohms - 955135 ST Q8. L Lo
B B Open Circuit o> |2 | P I
C F Open Circuit o2 | e | o7 ,
Accept P S 1351:531%7? v'éi_
. 4 i . N .- N
- Reject Date >/ v/ >¢ T
Port "B Open Limit “Actual
Pins 1 2 13
From To . _
A X Open Circuit & | A P
D r Open Circuit ? | & | =7 .
H Case 0.5 ohms masx. i/ 1 BE A ) . _
Ry K 25-29 ohms EETRA R EX ey B
B . E 0.5 ohms mas:. Ce/ |0 A o, o ».
1C ¥ 0.5 ohms max. C:e ANOHN o, R : f’{;f
~Accept e Initial ///(/K
- Reject - Date /50 72
Comments: TbqaL QYrE s= (78 '
i | B R




" Serial No.

Mech. Tech.
"Elect. Tech.

- e

'Test Data Sheet

Pulse Operated Flow Diverter Valve

Specification 20M42517

RS

b

Insulation Resistance After Vibration

- Q.

.z)’

-  O07 T ngest Eng. (PMR 3

500 Vplts D. C.

C&fﬂg‘ I CAEEn TR \,"

@ -

D-27

Pins . - -
From To Limit Actual
JA C 50 meg. ohms min. D Acok A
A D 50 meg. ohms min. > Fockgee
A F 50 meg. ohms min. > R ooy EE
A H 50 meg. ohms min. R oo
A -3 50 meg. ohms min. > ReoArce
A L 50 meg. ohms min. > Qéa(éﬂ/ffé.
A M 50 meg. ohms min. )d'&ék ; ;c:
A - Ca 50 meg. ohms min. > jeed M
B C 50 meg. ohms min. > Qe £ <
B D ; " 50 meg. ohms min. Qééﬁ[/‘af/‘
B F 50 meg. ohms min. Rookrqr
B A 50 meg. ohms min.’ > Qe G
B J 50 meg. ohms min. Qoo 77 ¢
B K ) 50 meg. ohms min. >‘20W"556‘_
B L -+ 50 meg. ohms min. N RO0KIVET
1B M .50 meg. ohms min. > Real 7 ¢ o
B Case 50 meg. ohms min. o KM EG
C E 50 meg. ohms min.
C - H 50 meg. ohms min.
C J 50 meg. ohms min,
C K 50 meg. ohms min.
C L 50 meg. ohms min.
1C. M 50 meg. ohms min.
C - Case 50 meg. ohms min. 20 0 Xrq C6F
D E 50 meg. ohms min,
D H 50 meg. ohms min,
D J 50 meg. ohms min.
D K 50 meg. ohms min.
D L 50 meg. ohms min.
D M 50 meg. ohms min, _
D Case 50 meg. ohms min, Ngootw et

{

su#



LS

Test Data Sheet )
Pulse Operated Flow Diverter Valve
Specification 20M42517

" Serial No.  pos T . Test Eng. AR
Mech. Tech. TS Q. C., Bags _ _FC x
Elect. Tech, o< . - TEeek N S8

> o~ - -

Insulation Resistance After Vibration

500 Volts D. C. I DG T
~ Pins
From

Limit - Actual |
50 meg. ohms min, > Roostmes
50 meg. ohms min. ‘
50 meg. ohms min.

'~ 50 meg. ohms min,
50 meg. ohms min.
50 meg. ohms min.
50 meg. ohms min, : ,
50 ineg. ohins min, P 00’(2{56
50 meg. ohms min, -

" 50 meg. ohms min.
50 meg. ohms min.
50 meg. ohms min,’

50 rneg. ohms min,

‘50 meg. ohms min,.

- 50 meg. ohms min.

.50 meg. ohms min.

- 50 meg. ohms min.

- 50 meg. ohms min.
50 meg. ohms min.
50 meg. ohms min.
50 meg. ohms min.
50 meg. ohms min.
50 meg. ohms min.
50 meg. ohms min. > gaﬂ/&m
50 meg. ohms min.
50 meg. ohms min.
50 meg. ohms min,
50 meg, ohms min.
‘50 meg. ohms min.
50 meg. ohms min.

50 meg. ohms min. ), Rﬁf(/‘iﬁf

!
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LU uplrdatea r1ow jiverter Yalve

Spcczﬁcauon 20M4?5 17

" Serial No. @-”O. 7 . est Eng. @Mﬁ

-~ -Mech. Tech. TPS Q. C.! Bug. s fTae in 5
. Elect., Tech. —P S R . ] "
Continued .
From To Limit ] Actual
E’ F. 50 meg. ohms min, > R Ky
1E H 50 meg. ohms min. (
E J ‘50 meg. ohms min.
E K 50 meg. ohms min.
E L 50 meg. ohms min.
E M 50 meg. ohms min. T , )
E Case . 50 meg. ohms min. > a?(;,‘{/(//"’/fé
F H 50 meg. ohms min.
F J 50 meg. ohms min.
\F K 50 meg. ohms min.
F L 50 meg. ohms min.
F M 50 meg. ohms min. /)
F Case 50 meg. ohms min. > el Al
G A 50 meg. ohms min. >(,?OC’(/‘4 €4
G B 50 meg. ohms min.
G C . 50 meg. ohms min.
G D 50 meg. ohms min.
G E 50 meg. ohms min. N4
G F ‘50 meg. ohms min. > et nies
G H 50 meg. ohms min. 300{//17(‘2
G J 50 meg. ohms min. 7205’/{/”4(’5-
o G K 50 meg. ohms min. )
G - L 50 meg. ohms min. -
G M 50 meg. ohms min. >51750’{/ML"(’
H J 50 meg. ohms min. > golrred
H K 50 meg. ohms min, > R&/(//V]é’(~ *
H L 50 meg. ohms min, >&0f{ €
“{H M T 50 meg. ohms min, > REC /"lféj
J X - 50 meg. ohms min. > o0 At EC-
J - M “50 meg. ohms min, pasetcs :
J Case 50 meg. ohms min. ;Zéfﬁmf/* : o
K L 50 meg. ohms min, V7o nre6~ X
K Case 50 meg. ohms min. L sorrce
L M . 50 -meg. ohms min. | o671 EH
L _ Case | _ 50 meg. ohms min. AY-P a7 laa ‘
N M Case 50 meg. ohms min. ;/S‘d///lz/fé
‘ i . T ' (/ ) 4@/(7 j.f ‘
- . Accep_t - Initial /;;
: S " Reject Date ‘/"IA')/“/-'(”

"Comments:

D-22



© ' .. .l . Specification 20M42517

. . . . e e S .. . . . L.
. . . o . R JEPI) .o v e e PO R SR

. Serial No. oo - Test Bn" RUR.
- © “Mech. Tech.  —pg . Q. C! Eﬂg“*/ ,5’ Qﬁ/‘z/vz%z»
. Elect, Tech, ;{'{;S . ,‘,‘44.\ . -
Continued
From To Limit ' “Actual
E F . - 50 meg. ohms min. > 00 A
1E H 50 meg. ohms min. ™
E J "50 meg. ohms minX
E X - 50 meg. ohms min, .
E L 50 meg. ohms min.
E M 50 meg. ohms min. Y/ -
1E Case .50 meg. ohms min. - }a?OO’f/"”C%" ,
F H 50 meg. ohms min ' B
¥ g ‘50 meg. ohms min.
| FE K 50 meg. ohms min
F L 50 meg. ohms min
F M 50 meg. ohms min
ke Case 150 meg: ohluns nin. )
G A 50 meg. ohms min
G B 50 meg. ohms min
G C . 50 meg. ohms min
G D 50 meg. ohms min
G E 50 meg. ohms min.
G o ~ 50 meg. ohms min.
G H 50 meg. ohms min.
G J 50 meg. ohms min.
G X ~ 50 meg. ohms min.
G - L ) - 50 meg. ohms min.
G M. 50 meg. ohms min, SR0OK 1f
H J 50 meg. ohms min. SO
H K 50 meg. ohms min, & !
H L 50 meg. ohms, min. VseK el
“{H M "7 50 meg. ohms min, ,/fd’t//’?g&
J X . ~ 50 meg. ohms min. ) O G
J - M 50 meg. ohms min, Q00 M EC:
J Case 50 meg. ohms min: Vot ares )
K L 50 meg. ohms min. Vsonirs
K Case 50 meg. ohms min. Vo nes-
L M 50 meg. ohms min. Vgorr6-
L Case 50 meg. ohms min. o GO MEG|
M Case 50 meg. ohms min. /.{0/(/4/’56’ o
ki s
e . Accept [// Imt;al / //ﬂ: ’
. . o ‘Reject Date 7///0 L2y

Comments: S _ ' , ’ ‘ : ‘ 7,

'D*’j%@




Yest Data Sheet . .
~ Pulse Opecrated Flow Diverter Valve -
’ Specification 20M42517

.A"_.Ser'_ial No. ey T 7 Pest Eng. oup R
‘Mech. Tech. S Q. c. B, /77 (/mpm%/
Elect. Tech, TP : )c—fwl-\- o
Port "A' Open
500 Volts D. C. 4
Pins . . o .
From To - Limit - - Actual
B E 50 meg. ohms min. > RCOA o4
B A 50 mecg. ohms min, S0 K,
C D 50 meg. ohms min, D00k X
C F. 50 meg. ohms min. }5{&0(/45’5— '.:Z"-'\" L :
AN C Accept YL - Initial 5%
c " .- " Reject . Date — e
o .
: : ST : 31:7
. |Port vB" Open » i . S . ij
{500 volts D, C. - : S A
- Pins - - ) ;
_ From To B Limit ‘ . Actual
A B 50 meg. ohms min, D R00KMEE
A E 50 meg. ohms min. > EO0Kpic &
D C 50 meg. ohms min, > AC0K /e
D F 50 meg. ohms min. D 00K
Accept - ¢~ Initial
B T © -7 - - 7. Reject - Date 7Sz e
-Comments: ijjgvfw,@ = {70 ' - -
, B : '/
. 78]
ms -eie- opasition Indicators After Vibi'ation PNotre |
Covered under circuit resistance. '
: , N
Minimum Operating Voltage After Vibration \‘&- P
Minimum Operating . o mxé;‘“
Voltagelo0 ms Pulse, A Actual . “'&‘5\(1;0 '
‘‘‘‘‘‘‘‘‘ Unpressurized | Allowable 11 2 { 3| O. K_| Reject | Tnitic
|Port "AT 18 volis d.c. max. |40 [ EAey#o| o~ 5t C
1Port "R 18 volts d.c. max. |/§-¢ WA.0l/SE 1 7
- | Date » 74’%@
- . . - / /
Comments: el O/CLES = 200

D=3}



Pulse Opcrated Flow Diverter Valve
Specification 20M42517

Serial No. oos v T Test Fng. 'E_M,Q, :
‘Mech. Tech, P . Q C. Eﬁ%—-/ﬁ(,ﬂ/ogﬁ/yzo
‘Elect. Tech, 0 < T s _
Port "A' Open
500 Volts D. C.
‘ Pins ) o E
From To - Limit : Actual
B E 50 meg. ohms min. - | >ACo¢ 4 '
B A 50 meg. ohms min. X D0 KH1 6 \"‘?i' y
C D 50 meg. ohms min. > FOOKA € G .
C . 50 meg. ohms min. . |Sacotn 6t h@

o Accept y L~~~ - -Initial //@7{
". . = Reject - Date j 2

Paort 'R Onen )

500 Volts D, C.

Pins : SRRV N

From To Limit . Actual

A B 50 meg. ohms min, 7&)700{ /gd_

A Ko : 50 meg. ohms min. sl ,(u A
4D C 1N ~ 50 meg. ohms min, }5’&&;{.[/

D F 50 meg. ohms min. }ggﬁ/(/fc”ér;
- 7 Accept - / - Initial /V X9
w70 Reject - Date 25717&
-Comments: .m, g, o [0 4 :
v = Pgsition Indicators After Vibration MNeise
.Covered under circuit resistance. o ’ ( >
Shiaheh , B g’ﬂ” “
~ Minimum Operating Voltage After Vibration . &

Minimum Operating . .

Voltagelo0 ms Pulse, o | Actual .
“{Unpressurized ‘1  Allowable Py 24 3 O. K.| Reject | Init
A Por{ AN 18 volts d.c. max. | o} 139 j'b-a v __E“}J

Portl "pn - 18 volts d.c. max. | /L.0| /4.0 0 / &,
. | pate © - py7d
. Comments: el CoLEs = 199

D-32



vy -

Test Data Sheet -
o o w77 Pulse Operated Flow Diverter ¥alve
S et o Bpecification 20M42517

._.féer'ial No. ' '0’07' SN Test Eng. O e L
.. ‘Mech. Tech. - —~PS : c Q. C. Engr .Y /. Guvide - T
. }n:}Elect. Tech. <P . BN =22 : ' k)

RN el s 8 ;’>>

> -

“IMinimum Operating _ _ : .
{Voltage 100ms Pulse - T _ | oy
50 t 5 psig, , ’ < Actual T
100% Helium " Allowable 11 2] 3] O.K.|Reject| Initj
Port "AT 18 volts d.c. max. LT (RIS VB0l — Wi
Port "B 18 volts d.c. max. /9/,5‘/5;,_5 VLT B vﬂ
Date _(Z( 778 -

: Comments: ”fb’mi—' CYeLES = 226

Minimum Pulse Duration After Vibration

If.:;;%‘.\ v
 [Minimum Pulse . .
{Duration, 28 Volts D, C, L Actual I
1100% Helium, 50 1 5 psig | Allowable 11213 0. K. Reject | Initial
Port A" 100 ms. max. |34oBIokYe VR ,&V)U‘
Port "B" . : s vols7o3% ¢ (/ é//)('//

. : . ~ Date o 7 -¥- 2o
Comments: Vl}{_w’; 8#4;}@1:,:3 Fu..)rﬂcd @ 15 1773 BT DTt DOES ?%F/

A!cn’ Aczrozm‘g, DTt KL MS

i A
Minimum Pulse o 7
Duration, 28 Volts D, C - Actual , -
) Zero Press ’ ‘Allowable 11213 0. K. Reject Initial
';;-"_'..' _lz_ort AN . 100 ms. max. [5¢.0 34013%3.0 l/ M%,
Port "Rpu . 26.0 RPoisP 0 l/ M
’ : L]
, S : Date . 7-¥-70.
.. - Comments: < m— C’unm;:z)?“ fs A foveE ' '
s _ TToid. (CYelES = 33{' _

D-33 E




LN

.. gy . . T _'.' - ' ,\_:
N | ) Test Data Shcct ' N

' Pulsc Operated Ilow Diverter Valve
' Spec1ﬁcatmn ZOM 25]7

- or MRS

07
e

:‘.'See;{ial Nc.)‘. . f),gé R TP Tést Eng. - '@.H\_L,' o

-, . ‘Mech, Tech. S - Q. C-br:g‘ DU Gu:bo
i, L Elect. Tech. ' TP ) . 7’5"' ‘

-

"I Minimum Operating
Voltage 100ms Pulse ST '
50 T 5 psig, , S 1 - \Actual

100% Helium | ~ Allowable 11 2]3] 0
Port "A" .18 volis d.c. max. 4.0 1130 |13.0 v
Port "BY 18 volts d.c. max. |40 |30 |30 /

. K. Rejcct

uate ST 7-)7-90»

- Comments; ~ ot CYrizs = = 2] ' .
4 P
| | 7t
Minimum Pulse Duration After Vibration Ry

Minimum Pulse : ' \{\7\&‘
1Duration, 28 Volts D, C. "~ Actual . ’\rj\
100% Helium, 50 T 5 p51g Allowable 11213 O. XK. Reject Imtp;l
Port MAY 100 ms. max. Rgopyolisol vV - ﬁ;)@]l
Port "B" - - BgoPrdse] / W

. o R e o Date . - Lo P-70 |
- Comments:__ oTal CAMED = 2.32 RS .*ﬁj/

« ( AR
. g 2 @
‘ . e "\ T

~ My

Minimum Pulse - o ' } -
Duration, 28 Volts D, C - Actual 7 b4
Zero Press Allowable 11213 | O.K, Rcecject Imh?tlr_
"ot |Port VAn ‘ 100 ms. max. h7o @dhvo!l / N TPAl
- Port "B . ' : 37,0 b elal.0 V/ .(f’&/,d

R . Date IR o it
“‘TT-,—-::m_, Ci\/mf‘ e A WA '

- Comments:

ot v e e

St et nre et kL L LW e reee e e e a e e mh e e e



o Test Data Sheet .
Pulse Operated Flow Diverter Valve I
.. Specification 20M42517 - ezl

.Ser'_ial No - OCD 7 o Test anr = L SEREI TR

‘Mech. Tech. oo $ Q. O B _/(/f(;?f%k"/w/
- Elect. Tech, P A
o - Power After Vibration T o T 5 D,/}”
Power _ ) Jf_*
28 Volts D, C, . : : e
Steady State Allowable | Actual O.K. Reject Initia
Voltage . . ].28%F .5 2P0\ 2ro V/ vl
Current { 1.14 amps max . L9757, 9its” v - ML
Power ~ ]31.5 watts max. 27.3 |26.4L v ,&(,’/f
. ) ) ) Peer | PeaT S
- R W £
- Date L ¥
Comments: s S .
5.6.1 Transient Pulses, Minimum Operating Voltage Unpressurized
: T
Minimum Operating : -
Voltagel00 ms Pulse, Actual T
Unpressurized _ Allowable 1 2 3 O. K.| Reject | Init
Port "An 18 volts d.c. max. |J¢o /54’5:/5/.5 e f’v’i
JPort "B" 18 volts d.c. max. |/5:0 /5| 5. « WA
Comments: Tl Cftszs 2356 ~ -
, 4 ¥
5.6.2 Transient Pulses, Minimum Operating Voltage Pressurized

[T A . 'V ) O A

Minimum Operating | ' _ : Liso:
Voltage 100 ms Pulse o y 2
50 T 5 psig Actual L
100% Hehurn . Allowable 1 2 | 3| O. K.| Reject | Ipit
Port "A" 18 volts d.c. max. /4/,9 A4 O) 4— V254
Port "B - 18 volts d.c. max. /S.(j /4-5] /#.5 e Y, iy
: Date o 7,.:7,_,74;:
Comments:, —Toral cleles = 3R

D-35



L Les5L wata dheet
L e Pulsc Operatcd IPlow Diverter Valve A )
Tvw e s Specification 20M42517 » L A

LR TN s . . . . . B PR
. P e e e . s, ; - . .- . oL U PRI

Ser.ia]: No’ D@g_.‘ . ‘-_ . .- : Test ‘rn“ - KH"L_ et '. o - - 4~ ..-
. " Mech. Tech. —PS, . Q C. Bng. " L
- Elect. Tech, - _ !é"ﬁH-

R . Power After Vibration ; R R Vé:
. - . . ‘:?:: Yz
Power V ’ ' - £
28 Volts D, C, 7 20 TamPS | as A
St}'e‘ady State Allowable / Actuafwﬁx 0. K, Reject Im}lﬁy
Voltage 28 T .5 \lzgolaro || L)
*|[Current 1.14 amps max 475, erd / /n
Power 31. 5 watts max, AN N4 ‘ L&//(?
, : : A TYpear | TeER 0
- o .- - . oS A D
- . .. - A - F
) . L - Date
Comments; - : - - o AR

5.6.1 Transient Pulses, Mmlmum Operating Voltage Unpressurwe'd

. h\
AT

Minimum Operating )
Voltagel o ms Pulse, ) . Actual 5,
Unpressurized Allowable 1] 2% 3| O, K.| Reject InTitga
~ {Port "Amn 18 volts d.c. max. 5o /30 l/3.0 J L]
- JPort "B 18 volts d.c. max. {/)l.0 .o | /40 v v
RS Lo T Date . 7.y- 70

| Commaents: . oo, Ofprese Zh% ‘ .

L | . 3 41
5.6.2 Transu,nt Pulses, Minimum Operatmnr Voltage Pres surwed'\‘%’/ﬁj
. . Minimuvapcratinfr . . o . : "x
. Voltage 100 ms Pulse , : ' '
50 1 5 psig, - ' Actual
100% Helium . Allowable 1] 2] 3] O.K.|Reject | Initip
JPort vAn : 18 volts d.c. max. ;20 {730 30 | 14 E/ﬂ f
Port npv - , 18 volts d.c. max.’ ',4,0 }3.0 |/3.0 J/ /ﬂ/ﬂ_
| . 3 ~7 - Date 5 8
Comments;, Tl CYles= 273 - 3

D-36



s e gty

"~ Pest Data She

ct.

Pulee Operated Flow Diverter Valve _
Speczﬁcatlon 20M42517 o

»"Ser'ial Né. 00,7 Test Eng.
‘Mech. Tech. P - Q. C. Bagr . V. GudDO
Elect. Te_ch. —V<e - "réé—}"l’ o B }
. 5,6.3 Transient Pulses, Minimumipuls& Duration {(Pressuriz:
" [Minimum Dalse -
Duration, 28 Volts D, C. Actual
100% Helium, 50 * 5 psig Allowable 11253 O. K. Reject _
Port "AM 100 ms. max. [3pghselzso| ¢/ R
JPort npu ' 35.0 Pogz.0 Y4
: : . Date ~Y"70
 Comments:  {pye petoaTes AT ISHS  RBor ;;w,'z’au I

J\)m7 Ilé;’uA:(/ OO T Y Ms

"‘Ffrﬁ\—i.a ‘s.;\fc‘ur" o=

297

5.6.4 Transient Pulses Mmlmum Pulse Duration (Unpressuri-
Minimum Pulse
Duration, 28 Volts D. C E Actual _

Zero Press ' Allowable 11213 | O.K, Reject |
Port A" 100 ms. max. {3¥.0 lolszo v :
 |Port "B" 370 PYoizd o v .
AR - Date . ( L o=PDo

Comments: |fp\z ACTeaTEs AT /(8= 20 MS Bog Dzt

Por;s Yo AL’TUJ&—'TCZ ORNTee BY IS
“ToTAL CYCeLES= 4ZS

© 5.6.5 Transient Pulses
Coil A Coil B Allowable O.K.{ Rejee
"{Condition Condition |

Volts Milliseconds | Volts Milliseconds

128 Steady State | +72 . 005 Will not change | /4~

+28 - Steady State 0 0 position ‘/A
o428 Steady State | -19 - 9 " v

+72 . 005 +28 Steady State 1 e

0 0 +2.8 Steady State " [
~19 9 +28 Steady State " N

Gt%‘//ﬁ? 7 A E REMHAREH Cop) TIOUo/S Pty
B J7' 1f’nwzrﬁ ;';If CEARISED Ol Dulieng Cotio 0 TR

son s @ O g D-37



: Ser_ial No,

' _Pul

e

205 -

| Test Da{a Sheet

: -Mech. Tech.

()

o " "Elect. Tech.

afs

B ".-'Tc-:st Eng.

se Operated Flow Diverter ¥alve
.. Specification 20M42517

.
j' - g
- . )
.
. ;
. -
c. .
.- - .
- v, -
: : R
: .

CQan e

-

. b, 6;‘3 Transient Pulses, Minimum‘Pulsze Duration (Préssurized)’
Mini;nurn Pulse .
Duration, 28 Volts D, C, . : Actuz}
100% Helium, 50 1t 5 psig Allowable 1 2‘; 3t O, K. Reject
Port "AM 100 ms. max. BYo i3k V4
| Poxrt #3" 37.0B6.C53%.0]
) Date ouy-To.

- Comments:

—TO_"IA:L ., R Eme 290

Wi

. ~ . ,B‘jﬂ. ¥! ‘,
' 5.6.4 Transient Pulses, Minimum Pulse Duration (Unpressurized) A\
Minimum Pulse o —F\“
Duration, 28 Volts D, C,. . Actual - , , /\‘ffi:z\
Zero Press Allowable 11213 | O.K. | Reject| Initial
Port AT 100 ms. max. [¥ o holidol / NN
Port M3 270 B.ojzze| Y]
. : s
e ST T e Date. Y0
- Comments; - "J’o-;rA:L, Cuvp 5= 30p ’ '
- 5.6.5 Transient Pulses .
Coil A Coil B Allowabie O.X. | Reject | Imitiz
. |Condition Condition ]
{Volts Milliseconds | Volts Milliseconds
| +28 Steady State | +72 . 005 Will not change
+28 Steady State 0 .0 position
+2.8 Steady State -19 9 1
72 . 005 +28 Steady State u
0 0 128 Stcady State "
-19 9 428 Steady State "

CormasT: FINS Ad B REmsAmes CobTatous Dowindy aoit B

L TIEReSESTS, § Remnesen oven Duting ol i aNsesers 0 TN



) Senal N

. e

Test Data Sheet

Spec:ﬁcatlon 20M42517

-

-

’ :'A'Il‘ést IEng.

- P )

' Pulse Operated Flow Diverter Va.lve

o o Date
Comments: S/ oo7 =

“Mech. Tech, Q. C.Begr L {10G
"Elect. Tech. DS S et S
5.7  Life Cycling
1000 Cycles @ 28VDGC Allowable O. K. Reject Tnitial
Methanol/Water : ' : - A
3 amperes through \NN
Switches .
Examination No failure b
or damage e \ig*((\
“Photo Taken '\(gé

Y22

“JoTnd.

Cyeiz s = 1967

fosoeyiies | S/N ooge & [0Z0

5.6.6 Coil Transient Voltage

2.8 VDC coil actuated:
<10 sec measure peak

transient on "'off' sig-

nal.

Allowable . Goil A

Goil' B " ok

JW0 Tine,

Max. transient
voltage not to 55.-,’ SV 5;0‘»/
exceed 150% of
applied voltage|-

=)
(?[2

ey | s |aeY g

CorrapnTss LLSE: HAS Vaifuey Directed Mo 12

CopTwe Wir Tite Quatricstion Tesr [roo Loy

ToTh- Cviles = [50%



‘. :- ) ] "—.- . "‘.' ’ . . " L] '. .’- ',-’
. ) . -':.-' " " Test Data Sheet ) '
... i Pulse Operated Flow Diverter Valve .
e .. dUsanideslCo. Specification 20M42517 O

.
e

P . -

‘Serial No. a4 .77 i Test En

‘Mech. Tech. TP -+ Q. C, Bagr.

. '_Elect. Tech, TP<, . W

5.7 Life Cycling

-

S R S RPN
g __Pue ST

. 'ﬂ/fo(-:]
et

- 11000 Cycles @ 28VDC
{Methanol/Water

3 amperes through
Switches

Allowable O.

Reject Initial

Examination

‘v

or damage

No failure -

" Photo Taken

- Date

Comments: L&; CYl 555 == Jo2O

€ . 7, e TV B CH (ATE s T oy =

Coil Transient Voltage

L

_— . 128 VDC coil actuated

Actual =

Allowable |- Coil A
: . 2 <

=3

. K10 sec measure peak
transient on "off' sig-
nal. )

Max. transient
voltage not to 52,} Lol
exceed 150% of
applied voltage

Lo

. .Zi;( zov 50?’5

ConTinde Wimt (eoudraTios —TEsming

B»(o-ro"l&zz.u Yes

o "Tm Gl esS= ‘155.‘{1 |




Test Data Sheet
Pulse Operated Flow Diverter Valve
Specification 20M42517

serial No. 007 Test Enc ‘
viech. Tech, — o ANM\\WWH
Slect. Tech. TP s dnm“«{ T
- = L.eakage Checks During Life Test . -
300 500 750 T
Cycles Cycles Cycles AT

‘ort A : Actual 1 | Actual Actual 1717
JMethane/Water Allowable Rej.| Ini.j1 2 3] O.K.JRej.|Ini.j1 2 3] O.K,jRej.jIni.jl 2 3} O,K.{Rej Ini.
. 045 psigaP|0.20sccs (¢ HVaolochoe] / ol olool o (erlgrloolsol A ¥
- 04.Cpsig AP }0.20 sces JE S aclecioe] 7, 77900l elo ol pLorlotleoti i)
). 0%2.(psigAP | 0.20 sccs | AT 0 . tﬁn\\%«mswb c.0 s (AT B *\ﬁnr\

Date & -i7/v0

Comments:

ot CYolms = 1523 ?
150 300 500 750 o
Cycles Cycles Cycles Cycles .,,\

ort B Actual Actual Actual Actual : o
ethane/Water| Allowable | 1 2 3| O.K.|Rej.| Ini.|]1 2 3| O.K. Rej.| Ini.|1 2 3| O.K.|Rej.| Ini.{1 2 3| O.X.|RejlIni.
o%.m psig AP 0.20 sces [g.olc |d o .wl.\» e N boleepo] JLA b lom foi] 17 N
. owrmmummmb.,mv 0.20 sces [eufcefed v | BEITTHY WP Balo. 00O 1 NedT ool 0ol Hrd
). 022GsigAP ]0.20 sces fe. lodad U | 49 1WFS 2 leclo.ojo.o] (/ el ladlyo fpo] K

Date. A

Comments: - —ay, Cyelz =z @u\% )




.

Test Data Sheet >

'y S X -Pulse Operated I'low Diverter Vilve _
: - : T S - ification 20M4251 - L
srial w%o. S. 008 | , . Specification 7 Y et Ene N\%\P | : Z
.ech. Tech, P : o y 77
lect. Tech. .J.QMJ . . © Q. C. Enmgs t\oﬂwﬁ\k\\ﬁ* L e
- e - Leakage Checks During Life Test a .H\W«.\}.s P . §
150 . 300 500 . 750 .
‘Cycles . Cycles _ Cycles Cycles AW}
rt A Actual “ Actual Actual Actual v/.
ethane/Water Aliowable| 1 2 3 Ini.’1 "2 31O, K, jRej.|Ini.j1 2 3| O.K./Rej.| Ini.{1 2 3| O,K.|RejfIni
0+5 psigaP|0.20sces |3 apbe 7 oloolonl ¥ - eohokol VvV T ALRTIgals.0 {00l o~ s
O#.Cpsig AP | 0.20 sces {0y [ o B4 o.0lo0lo0 J . \AM\NQ 0.010.010.0 v DAt laal o joo] o~ Ly
. 02.(psigAP | 0.20 sces |a-afeofee i -e0loblod] Hreioolook.0l i a7 ool 06100 e
Date 7/35/76 ¢ W\uw,mmlbwcr MEN&
. N S -
Comments: T OviEn= 37 .
150 300 500 : 750 .
Cycles . Cycles Cycles Cvycles am
rt B Actual : Actual Actual - {Actual
‘thane/Water| Allowable | 1 2 3] O,K.|Rej.| Ini.{1 2 3 , 1 2 3]0.K.JRej.|Ini.y)l 2 3| O.K.[RejllIni
)=5 psighP[0.20 sces [aufodl /| I NTY poloeloo 0.0lc.ap.0] pLATIo-Oo-efo.0] o« Ny
llpsighP 0.20 sces [ppfedfed o M7 lo olo-ele o ooloeh.ol 1/ e I Y NN
0220sighAP [0.20 sces oo |eofodd LT Vo lgolg-oloe 210010000l i/ 8 (o.0]e.0f0.0] N9

anm..

3 T I




Serial No,

~ " Test Data Sheet .
Pulse Operated Flow Diverter Valve

Mech. Tech. &%ﬁw . Specification 20M42517 Test Eng. s &Na
Elect. Tech, S Circuit Resistance During Life Test Q. C. Bng. | fora JACET Ve
: : . TE LA 7
150 300 500 750
>ort A Open Cycles Cycles Cycles Cycles 40
Pins Actual Actual Actual . Actual gt
"rom To .| Limit 1 2 3} 0.K./Rej.|Ini.{1 2 3] O.K.|Rej. 1 2 3]0.KJRej.{Ini.j1 2 310,K.{RejlIn
. E . 50hms max. . - d ooy | g lod ozl .o fod] v IR YA NARY v M
) F . 50hms max. 0./ kil o w ol e e PRl v Nizlan I -4 v s
I Case | .50hms max. 7,00 |0 ¢ w\ Wrevindlos ool ~o .0 AT lowlonio v N
‘ J 26.29 ohms  Pic|Ix|ii) v Jdrdpaitad v \ N A\ AT AR R “ i/
) E open circuit [0 lo || 1479 oo by b0 o v WMAT oo [e@ Lo o 2
; F open circuit [ lwole| o WY 0 Ls ~ v M loz |e0 e N~
..»q“mo, ’ .
ot B Yo bt Yl
- Comments: ’ _ pEv .
Mo CYelES = (552
150 300 500 750 V\n
‘ort B Open Cycles Cycles Cycles Cycles v/(
Pins Actual Actual Actual Actual v
'rom To Limit 1 2 3!/0.K.|Rej.| Ini.{1 2 3} O.K.|Rej.|Ini.yl 2 3| O.K.,|Rej.{Ini.j1 2 3/0.K.|RejflIni
E open circuit ljow|oeler L. M olenloo) SO Aoy o o ¢ Nt jof D lan] RS
F open circuit |solae | — Il | ARlel 1| Vv Mt o Lo oo| 7 R
Case | 0.50hms max.ic.acjoe ol Bt 1 d p i lpl S Mirleslodbil v~ Nrv
[ K  125-29 ohms  Pedonilned v Ol v tATerdezdozd, o N
E 0.50hms max/jc./|o/jof| ¥ e ba ol Mt losld) « ey
F 0. 50hms max/jo,le(]/] ¢ Mo lanlod] V7 Matdodod o4 Ny
: ﬂ ‘ vabeg .
. - Date .M E1) C!m MW,\.. &:M‘WC
’ Comments:: o

-

ToTnd. ONeiEs= (569

Position Indicators During Life 0%mt5m

Covered by circuit ‘sistance test, .




Test Data Sheet

Serial ZO\ Q& Pulse mnxuwuwgm . owcoHH/u\MMMMMMH <m&<® |
: : necification
Mech. Tech. — B Test Mwwm «N\\\mﬁ W
Elect. .Tech. TES Circuit Resistance During Life Test Q. C. Bag. _ puyrcs JBET A
, A . T
150 1 300 500 L 4 750 »L
-t A Open Cycles | Cycles Cycles Cycles 1§
Pins Actual w Actual Actual ‘ Actual Ml
m  To. | Limit ] 2 3| 0.K.|Rej.|mmijl 2 3 O.K.|Rej.| il 2 3] OK Rej.| mi.]1 2 3|O.K. Rej)Ini
B . 50hms max. gl s oY o) o flod v Rreel A R oA v/ Yt Pl lod e e
F “Sohms max. Kl |0k ! v s 10101104 v T B o odi v ?:Z, Jlod el & e/
Case | .50hms max. ¢ NN s v WP 0.0 1001080 A Wy -, 10010 v AT D010 o L :&5
T 25.29 ohms Ul MYl e \xﬁhﬁﬁmm...wvm,m Vv Viri s osabsdl v ?:S YR e B &l
E open circuit |cp|%® 12l A o) o (Yol v Ry | ol ‘ar\d
F open cirouit o o el £ | A=A K- L It ler oo 2l 7 844
: T A . e . i
Date - . Q_ g H_M_Mu
Comments:
TR O LAES L4l Z .
150 300 500 750 o |
t B Open Cycles Cycles Cycles Cycles aﬁ
Pins . Actual , Actual Actual Actual _
m  To | Limit , 2 3! O.K.|Rej.| Inijl 2 3 0. %.|Rej. | mi |1 2 3] O.K.IRej | Ini L 2 3]|0.K.|Rejlnd
B open circuit (o} ociee e Jo |2 10 10 3 \ﬁ,_\?\u > |2 vV ?@a.%ﬂ,ﬁtﬁ el “ _
F open circuit (>2log| 2 o My o2 | 2 1P v/ \\r\e 10 e | v : ??l oo leo| 7 ~ g
Case | 0.bohms max loleclogl o mid lo-olod e v 147V v T SUaDloCpA e N
K 55.29 ohms _ bedatiq - UAT bsarssagsd Y v p\fi@wu@ i VR
E 0. Sohms maxi./ > o1l L Z»Fje S & ~ J ﬁé?lo L bil Zi
T ] 0.50hms maxiok|o) ot) o _gﬁ Dflotleil V| A s atodleapd] | N
\\nf \HE ’ ' '
Date X?% N\w 1p Umr T &N\.N \Mb B
Comments:’ .

i) QYOI 5 74

Position Indicators Luring Life Oﬁ.nwwsm

' Covered by circuit’

.

stance test.



sdrial No.

Test Data Sheet

Test Eng.

la)e Z Pulse Operated Flow Diverter Valve \m\.\\m‘\
Meeb. Tech. % Specification 20M42517 Q. C. Brg s s 7]
Elect. Tech. T JNAO\{ &
2\ ]
Minimum Operating Voltage During Life Cycling (Unpressurized Assembly) .- . (8
finimum £, m
perating . 150 300 500 750 o/ oxﬁﬂw
‘01t 100 ms. ' Cycles Cycles Cycles Cycles um/.v,\ ,
'ulse Actual Actual Actual Actual N
npressurized | Allowable 1 2 3)o.k.|Rej.{Ini.|l 2 3jo.k.{Rej.|Ini.il 2 3lo.k.jRej.jIni.{1 2 3jo.k.|Rej.|Ini
'ort A 18 Volts , - : ,
3 PG ( . A, 24
| D. C. max. |[PY|P|PY v R A1 o < el solnd fo#
ort B 18 Volts . J/ ) . . |
, 'D.C. max. \w“m 1.0 o~y \L\&\im &w e .&wﬁg eelflole L pLTIe| e ol o’ n&@
S Ty v
Y, ,\ﬁ.f . .
Date \,\u 9/ 8 ! t . M\\\ 7 b:jﬁ.\ﬁ%ﬂ%%ﬂ ANNSN.NQ
Comments: v &  CpadéaZs  LPosiZiod sf=2. VOITS Lais Tww Leo'y
o S CTONTE  SlirfCHES . ToThl CYeles= (6250 . ,
SVELA Taity, VorTRGE
Minimum g@xﬂgwgﬁsm Life Cycling (Pressurized Assembly)
inimum o .
perating 150 300 500 750 ._V\L
olt 100 ms. Cycles Cycles Cycles Cycles {_
ulse 501psig, .| Actual . Actual Actual Actual
)0% He Allowable YV 2 3}o.k: Rej.! Int.}f1 2 3} 1 2 3}o0.k.} Rej.| Ini.]1 2 3jo.k.|Rej.}Ini}
ort A 18 Volts : _ . . :
D. C. max. |[Zojpeppe v i ,;.m 15|15 "1y of fe v M s o v E\x
ort B 18 Volts . . ' Rp g
| D.C. max. [P v IS L lsissyse o159 Y
A , Gy .
) Date 7/ >4 Tc /% \H“ o
Comments; 118

STATAL CYUES S




Test Data Sheet

Serial No. o8 _ Pulse Operated Flow Diverter Valve Test Eng.
Mech. Tech P> Specification 20M42517 + Q. C. Eng.
Elect. Tech. TP TEEH
Minimum Operating Voltage During Life Cycling (Unpressurized As sembly) .- | .
Mswﬂbﬁ.g Mﬁ
>erating 1150 300 500 750 ) o
21t 100 ms. " | Cycles Cycles Cycles Cycles ey
ilse Actual Actual Actual Actual .
ipressurized | Allowable 1 2 3}o.k.|Rej.|Ini.i1 2 3|o0.k.|Rej.|Ini.|1 2 3jo.k.,|Rej.iIni.| 1 2 3lo.k.jRejiln
vt A 18 Volts ' _ : ] ,
. D.C. max. [Fop] < dipme Y | logluo 7| W slpsd | A
rt B 18 Volts- Ao 4 -, . .
D.C. max. [P L i e P Hlelel V| W e | P
T— v 5 MIJV.M. . . \.JHU,._"‘._ .
Date 26/ 70 %,\m.. /1 ow.._..\m. Yi270 T8 g H_M\wo
Comments: SAITES TTOIL BT SAME i /ai= & i .
Toanl QYLEs == 75
o OperaTivG_ Noftn g
Minimum e -Deration During Life Cycling (Pressurized Assembly)
erating 150 . 1300 500 750 9
1t 100 ms. Cycles Cycles Cycles Cycles S P
lse 50%psig, Actual Actual Actual Actual
Y% He Allowable 1 2 3lo.k.|.Rej.{Int:1 2 3jo.k.{Rej.}Ini.jl 2 3}o.k.| Rej.|Ini.j1 2 3|o.k.|Rej.|Ini
rt A 18 Volts . . m : _ / h
. . ] . p I , \
D. C. max, {£F|124P2| V N4 14az4n8 ] | / .@&& pholppepps |« "y
rt B 18 Volts I N4 N , / ] v % .
" | b.C. max. P57V v w.&?@ sl ) e L v/ 74 wiit? M
ate y 70 ﬂuvs,, g ,. c~ L /270 Yo
Comments: . «w& s

~ThTRL YL JEAR




Serial No

Test Data Sheet

ST

Qo7 .

och, Teen. 5 Pulse Operaied Floy Bivertar VNS mesimog. PR el
Elect. Tech. 1> P S . Q. C. Esgr i/ Dikt, %M
- TTeeh |
Minimum Pulse Duration During Life Cycling (Pressurized Assembly) &, M
. , 3
= ﬁ
inimum Pulse ' 150 300 500 750 \;.gw ;
iwration, 28V DC Cycles Cycles Cycles Cycles ﬂ4 wbzm
0% He, , Actual Actual Actual ) Actual ol
5.0 psig Allowable 1 2 3|lo.k. Rej.iInilf1 2 3jo.k.{Rej.iIni.il1 2 3lo.k. Rej.jIni.| 1 2 3lo.k.|{Rej st.i
Tt A 100ms max. 7422 — |19 218 \ , D22 |3e8 bow — QLB BocBed o o

rt B 100 ms max. Brsiicles] L 3@& k) S&w R A ] ?9\ i Ko

O T SR w‘ =
Date ~2Pre R T407e B e TR @»\N .w D w
Comments:  \\pive <Sig7remes AT J S22 MS  BoT fdilonesd Pt iinpd feaih
To Aerog ze  ShlirtekZs . ToTat CYCLES = (842
Minimum Huﬁmm Duration During Life Cycling (Unpressurized Assembly) i .
) \“wl.lrv o

150 300 500 750 s ﬁ, t

nimum Pulse Cycles Cycles Cycles Cycles A

ration, 28VDC Actual Actual Actual Actual
pressurized Allowable 1 2 3lo.k.|Rej.fIni.|1 2 3jo.k.|Rej.|Ini.}1 2 3jo.k.|Rej.|{Inij1 2 3|o.k.{Rej.|Inil “
rt A 100 ms max, Foofdedic] /M L 7L Bt Fet BiolRo B4 T M 14318 |~ M |
rt B 100ms max. Bi<molud [ [wrdheBeclyq (Vi . 5B5)554 5.43%| oy |
. 2 y . _
. Date 229/ K Y1276 e

Comments:

TToaag, Cyelgs = 759




Test Cata Sheet

Serial No. O : - P ,
Mech. Teoh. it Puise Spexaied Flo Diverter Valve | pusimg. it
- ]
Elect. Tech. TP op Hon Q. C: Bng. thw\,@m@
Anqwmhyv
Minimum Pulse Duration During Life Cycling (Pres surized Assembly)
nimum Pulse 1500 300 . 500 750
ration, 28VDC Cycles . _ Cycles Cycles Cycles
0% He, Actual | Actual Actual L Actual
5.0 psig Allowable 1 2 3lo.k.| Rej. HE.. 1 2 32lo.k.lRej.iIni.|1 2 3|lo.k.Rej.jIni,{ 1 2 3jo.k,
rt A 100 ms max. preliahl] « ) il In Basly.olgd Sl lzadzishpel o~
Tt B 100 s max. 12701010074 < ?ﬁ_ s ?3@9€% J AA baolygeapr <
Umﬁm V w.«d J \\W,”U % JMI(\VQ 2 mv\
Comments: 15

\oqvvn\x»rnnvu S5/ '
Minimum Pulse Duration During Life Cycling AGD@womeHuNmm Assembly)

: £

. 150 . T 1300 | : 500 . 750 . SN
airhum Pulse Cycles _ | Cycles Cycles . | Cycles . .
ration, 28VDC : Actual Actual Actual Actual .W“.“
ressurized Allowable 1 2 3jo.k.[Rej.l mi.|l 2 3{o.k.|Rej.|Ini.|1 2 3lo.k.|Rej.{Ini.{1 2 3|o.k.{Rej.|Ini
t A . 100 ms max. 213137157 o , 1045 d. 575k 6.5 Ao PR LR Ry 2, Scclzachad L] e
't B . 100 ms max. 2757 st o wﬁu&&hwuoN z ?ﬂwﬂw.ﬁ, m,\&.“x — wm ? ohy L - « ™=

_ Date

Comments:

“Torl, CHOLES =[O




Serial No. oY

Test Data Sheet
Mech. Tech, P>

Pulse Operated Flow Diverter Valve

Test Eng, N&N\
Elect. Tech. e Specification Nogmwmz_ ~ Q. C. Eng. %G\;@sm‘ %
~ ek %
Power Consumption During Life O%mﬁsm -
Swer T 150 300 500 750
} vDC Cycles Cycles Cycles Cycles ~
eady Actual Actual Actual | : Actual vﬂm N
ate Allowable 1 2 3|o.k.|Rej. HE. 1 2 3lo.k.JRej.|Inii 1 2 3jo.k.|Rej.|Ini,|1 2 3jo.k.| Rej.| Ini. | ™
Jltage 287.5 ef e[ duid - : Mo d il bﬂt.w,xm.w epirel = %Nm& .m:?mm.ﬂ el ey
irrent } 1.14  amps | [le] v .\X&.\E foripe] ek b el oo Willjo | selio]l — [ &2
>wer  Bl.5 watts max., . [Z5 sy U A dmdmd DT 75005 M s b bl e )
“CoJLA = . Con : oy - ,
. a2y i h Ceic A COrC A
Date fins « N.W.M, B0 A . ) L Ca. ﬂn\n Mm\v‘ﬁ
. Comments: : R .
) Qﬁ»wrﬁw * WIKV \ QO\N\.NW J;....M.u.,.\. . \&\ ’ . ' .rr.m.
Pios i< % s MK Costd . CoilL B
|z % _ I i 2 3 s fe) y 1. 2.5 2k Re) jp;. | 2.3 ox m& A
RELE .5 VTS vm 8 )L ek ~ , O e pBel W28 elzn g 7 QD N.wu 8 o|Z3e) . Ry
N I AT M- g 2722 Bl (layieslied ol WA V-0)osl/o| 197
L kS wrres mo_(oelpg ot ] o | W leler] b ledeed = @i% g8,28| kg

o M\@@iﬁ @u w\\m\?




rial No. | Dod Test Data Sheet .
:ch. Tech. —Ps Pulse Cperated Flow Diverter Valve  Test Eng. QLML
ect. Tech, Tho Specification 20M42517 . Q. 0 Ezg. N.x\mm \bN\R.N Q
, : §
Power Consumption During Life Cycling &3
er 150 300 560 750
'DC Cycles Ziycles Cycles Cycles 1
dy Actual t.ctual Actua i Actual A
> Allowable 1 2 3lo.k.I'Rej.|Ini.{l 2 3lo.k.|Rej.{Iniil 2 3|o.k. Rej.|Ini.j1 2 3jo.k.| Rej. Ini.
age | 287.5 2812108 W B o] Ay lre frclis] o M adzedond Ky
“ent _ - 1.14 ampsy/pu e v i L s 7 M L lfodt el o] . Bl Vs lige lred = acrd
er Pl.5 watts max. w:z,\., wt v MFYa:izeyi3s| < 0§ e eddes] = BN Hclyelzd — N cavAl
. . Cosir 2 ﬂ!c/\ o : M Cont 3
Date Xy 2] ) s¢[z0
Comments: .
J
. Coie 8 0iL P :
| £ Colt- B . ot &
Avtovasdee | [1R13] e e |ing | ) F8% 3 ot g e | 7 B 0.k ND Wi 1 Z .3 ok fev. |y
e . . g i ¢.vr ” - - - : : 2N
28 2,8 vees PR Wrshsepsalii <L | g b 2 28] wcr 5. olZelksd g
[ 14 _Amps | \..,h.\\‘..»..w v VAT AL N_s_,...?h ¢ ;.G.\.zw \\ MH 1o \..om | o Ay
305" wATTS mAx bostmslZos < N ARt ¢ Kg s lBeilsoq] BN 51 olzeslses] | 7
" T 7 i LA A j
\m \o
) “e . M .. ... e \ &\\ “}
b o g .,..,.\.mu
J* , . 4
. . "
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. Test Data Sheet
o Pulse Operated Flow Diverter Valve
<7 .. Specification 20M42517

h Ser-ial NO. 2 Tes{, 'Eno' i

N po7 - FM/’
Mech. Tech. N - Q. C. Bage uP&,
“Elect. Tech. “lec 1 '

- Proof Pressure After Life Cycling

- . ' ’ ACtual . ’Lg\‘i-
. Allowable Time | Press | O, K.| Reject }‘Hi'tial
5min@ 75t 7.5psg | No Leakage .0 750 o
or deformation | s ;’ S Sl
Photo 'I‘aken /\(lo
Date S?/ < /7

“Comments: ToThA, CYOEsS — / 7‘7??‘/’

Vacuum After Life Cycling

Allowable Actual | O, K, Reject | Initia
"11. Internal Pressure 1.94 x 10~ 7 torr min. < /iy ® P : W
2. External Pressure 14.7 psia 2947 134k e \rer
3. Duration 5 minutes min. o Cm AT
14. Visual Examination | no deformation or o b o 7{{&‘,
‘ permanent set AXEA
- TTPhoto Taken Mo
Date &/25/74
Comments: o Gyesms=7 47 -
Leakage After Life Cycling
: _ ' ) S
e e . (Gt
~ * [100% helium @ 50 ¥ 5 pge Allowable [Actual 0. K. Reject Initial

o Ao e o

Internal Press 1.6 x 10-6sces {Lgyye=5] — e
' . . . | ﬂ:r} N
b . ) . Photo Taken il
| .- o = Date - k‘/), /7o
Comments: =y |y~ B¢ 7678 cniy Jop.Bp. + 3.5 AAeTosl 2 O
T ThC _CyiFn= [95Y

D-sl
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Test Data Sheet
. e 'Pulse Operated Flow Diverter Valve

- 27 . ... Specification 20M42517 e
.+ Serial No., S Pest Bng. fM{L ) )
" -Mech., Tech. ' Q. C. Bege . 12f,
“Elect. Tech. Tecid T
- Proof Pressure After Life Cycling i
g ' Aciual ) »
. [}
PO : Allowable Time | Press | O, K,| Reject ﬁn:‘:
5min @ 75 ¥ 7.5 psg No Leakage sv0 o : ‘
- ’ T fyp| T
: or deformation | /4 = @1
L ', ~ . DPhoto Taken /\/a : -
n Date Taslic
“Comments: oI CYciizs = Jbosg
Vacuum After Life Cycling
Allowable Actual | O, K, Reject | Init
1. Internal Pressure 1.94 x 10~ 7 torr min. |Z/x* - l‘,l/
2. External Pressure 14,7 psia 7.5 11, - k=
3. Duration 5 minutes min. Qo o s
‘|4. Visual Examination | no deformation or - ‘@‘Jfk
: permanent set < -
_ : T _ . . ~
T TTTPhoto Taken /[/g '
o ‘ | 4 "Date f;/'?;fféd
Comments: ToTi. CYCLES =[G/ ‘
-Leakage After Life Cyclihg
100% helium @ 50 ¥ 5 pgg | Allowable [Aciual | O. K. | Rejecl | Inijial
Internal Press 1.6 x 10-%sccs zngg)uo"ﬁ — \(\‘ ﬁ /?‘
Cpee e e PN .. Photo Taken - No '
_ - _ Date’ ' (26/20
Comments: < j,J/ Ll{))(_& 1;5”'9 1D 2Py ﬁ,z »: AQ‘L)}L{_ =ZZ

To TR c:y(» LES— 1@/6”

D- &2



ST .Pglse Opefated Flow Diverter Valvc‘ .
S e7e- ., Specification 20M42517

R $er'_iél No. boo 7 Tl Test Eng. pjjiﬂ, ’
. ‘Mech. Tech. z,/ - Q. C. Bnp . L
- i . ) M{‘/ N - . o
. 77 -Elect. Tech. . — - TTedH S 7 :
Port A Actual T . _
Methanol/Water Allowable | 1 21 3] O. K. | Reject Initial »
5.0%5 psig 8 P [0.20 scecs ok pel 0C o » ' THZT- £5,
10. 0£1. 0 psig AP |0.20 sces | x| gic| 14 ~ - S
20.0f2. 0psig AP |0.20 sccs Lol 01| i e #1244
o -~ Date ’ 7'96“ 70
Port B : _ . Actual
| Methanol/Water | Allowable 1 2| 3 0. K. | Reject Initial .
5.0 %5 psig &4 P 0.20 sccs | :id.ui d 4ic " .25 ‘_?Af -
IOOfl.O pSig AP 0.20 sccs ol 4 Lpid ¢ o [\ﬁ;ﬁtj ”\\
20.0% 2.0 psig AP 0.205ccs .ot d.0d . eld o = i | &
] - . Photo Taken Mo
. . . Date ) Z"/}éll/j,o
‘Commen'tS: ':’5—7;5”’ ('})/,\/_'J/.' i /Jn"«.,:_; / ’
_ N
¢ . -

D-53



ruise Uperated ¥Flow Diverter Walve |

D- 54

: . Specification 20M42517 e
‘Ser'_i.al No. 009 W " Test Eng. v ' Eyﬁ - -
“Mech, Tech. AEL - Q. C. Eng— Lu’(.,)
"Elect. Tech, — . --r{;ag. : :
Port A Actuzl . .
Methanol /Water Allowable | 1 21 3 O. K. Reject Initial| et
5.0%.5 psig AP [0.20 sces L alpe Lo s . Wy - 'S}',;.z«;
10. 0£1.0 psig AP ]0.20 sccS  [eo le koo Py 1
, . A ; - =
20.0f2. 0psig AP }0.20 sccs o 60 & ) @
, - Date ?'}é 76
Port B . Actual
1} Methanol/Water Allowable 1 21 3 ©. K Reject Initial | ,
5.0 %5 psig AP | 0.20 sccs L o0 po? |poc o =Y =¢f
110.0%1.0 psig AP 0.20 sccs L,po hoo leco o -
Jzo 0t 2 0 psig AP | 0.205cCs oo gt koo | pa Nz
~ Photo Taken Ve |
‘ | . Date 226/ 7
Comments: T T C,/(’:r'/:';:-— 167
7 - . ) ) » ) 1
¢ . . et
- ..&’ ‘-’; - g ’
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. Specification 20M42517

~ Serial No. T Test Eng. P un.
" Mech. Tech.. —— - Q. C. Eng rwé,,
" Elect. Tech. e Es et C
" Circuit Resistance After Life Cycling
Port WA" Open Limit - Actual
Pins 1 Z13
From To .
A E 0.5 ohms max. B P Y
D ¥ © 0.5 ohms max. oLl et
H Case . 0.5 ohms max. , / JbV .1
L J ~ 25-29 ohms R27.¢ | 2 I G
B E . Open Circuit oo oo | OO
C F Open Circuit Co || oo
)  Accept A Initial [de jﬁ:ﬁ:{;
Reject . Date g-o(-720 %
fPort "B" Open | Limit Actuzl
Pins 1 2413
From To )
A E - Open Circuit oo oo )
D F Open Circuit Oz |lee | o
H Case 0.5 ohms max. i o ) o :
M K "25-29 ohms 7.7 977 | A
B E 0.5 ohms max. Wf 1.7 Wi '
C F 0.5 ohms max. ] A ./
Accept — Iriitial Yy ,%;’
. Reject Date V26 2
, Photo Taken '
. Comments: - ’
' T _CYcelEa —  Hbb
Insulation Resistance After Life Cycling +
500 Volts D. C. : N
. Pins . - B
From To Limit Actual
A C 50 meg. ohms min “Zeo Km
A D 50 meg. ohms min 200 kM
A F 50 meg. ohms min 2 00 kM
1A H 50 meg. ohms min 8¢ /<.M
g- ] 200 K
A J 50 meg. ohms min g e
A L 50 meg. ohms min i‘:c; .
A M 50 meg. ohms min jo70 fne
A Case 50 meg. ohms min .
B C 50 meg. ohms min 200 F M
B D . 50 meg. ohms min L el .
B F " 50 mecg. ohms min Qo Ems};%
R A RO mmoe  ahme min ek :



e T .Serial No. 2 _008 T T Test Eng. ‘ 'Z?MK— -
.. - :Mech, Tech.. . : - Q. C, Bngr NP
- . Elect. Tech. 1) S =< A

 Circuit Resistance After Life Cycling

Port "A' Open . Limit - : Actual

Pins - 1] 2713
From To ' '
i A E 0.5 ohms max. Jd . e
D r 0.5 ohms max. o Vi1 7
H Case . 0.5 ohms meax, N} o 1 0o | .
L J 25-29 ohms 253 053952 . o
B E Open Circuit o |l oo - @
c ¥ Open Circuit X o) oo . . "Z{é{“
» ‘ ‘ . . A &8
- o “Accept I Initial \w?i‘ e
’ Reject . i Date- Vo4 - 70 B
- [Port "D Cpen Limit - 70T Aciuai
| Pins ' 1213
1From To : o
A E ) . Open Circuit Mz oo o?
n L Open Circuit m leo ! oov
H Case 0.5 ohms max. S lo O _
M X '25-29 ohms ;2/5\5 X85 F 26y
B E 0.5 ohms max. SR N
1C ¥ 0.5 ohms max. ¢/ ! Y (ﬁm
Accept - Initial \‘\A’QA‘ J
. - Reject Date [ YA 7{‘
: . : ‘Photo Taken ]jb ' '
Comments: T CYCAES = 62T
Insulatlon Resnstance Aﬁer Life Cychng IR S
500 Volts D. C. . T A
Pins | - - . - -
From To Limit a Actual
A C 50 meg. ohms min. > 10c K My
JA D 50 meg. ohms min.
A F 50 meg. ohms min. - 200 jo M
C A H 50 meg. ohms min. 1 jgeliés
A J 50 meg. ohms min, 7 d0¢ Kpiflr
A RN PR 50 meg. ohms min. .
A M 50 meg. ohms min, 77ce \C qu
A "Case '50 meg. ohms min. [éel M”(« . .
B C 50 meg. ohms min. 7 200 I MES, e
B D - 50 meg. ohms min. . @wy@
B F " 50 meg. ohms min. . -
n » o . ) 1\ pte




S - Test Data Sheef - .
JPulse Operated Flow Diverter Valve

.. Specification 20M42517 LR T

Serial No. ' 097 ST T pest Eng. - E’M’/’/

IR __-Mech. Tech. Q C. L‘ﬁf ‘/7’}%"4
.Elect. Tech,. ) 6"@4' BN
” Continued
From To Limit ’ . “Actual
B K 50 meg. ohms min. s0¢ hte
B L 50 meg. ohms min. 2 00 A~
- 1B M 50 meg. ohms min. 2oc A
B Case 50 meg. ohms min, 100 <
C E 50 meg. ohms min. z°ee i.:::
C H 50 meg. ohms min. {M'- N
{C J 50 meg. ohms min, 26w Fore
jc K- "50 meg. ohms min. 2"""}?7:&
C L 50 meg. ohms min. zwo\kw
~{C. M 50 meg. ohms min. Ze ke n
C Case - 50 meg. ohms min. oo
D E 50 meg. ohms min. 196 i{”T
D H 50 imeg. ohms min. . 1,26' ke
D J 50 meg. ohms min, 2o¢ /'<h-‘
D K 50 meg. ohms min, 200 K
D L 50 meg. ohms min. ; 200K
‘|D M 50 meg. ohms min, 2 oo K -
D ‘Case , 50 meg. ohms min, ( & Ky
E F. 50 meg. ohms min. . 2eo ko
e H 50 meg. ohms min. foo
E J 50 meg. ohms min. 2 P
_1E K 50 meg. ohms min. & oo p
TE L 777 777750 meg. ohms min. AT
E M- 50 meg. ohms min. - 92/;“
E Case 50 meg. ohms min. /7 :
¥ H 7 50 meg. ohms min, 7ge Kt
F ‘J 50 meg. ohms min. 2¢cKm
F K 50 meg. ohms min. 200 /<
F L 50 meg. ohms min. 200 KM
F M .50 meg. ohms min. 2 co k¥
¥ Case 50 meg. ohms min. s60 KA
G A 50 meg. ohms min. ‘ ¢ QO K v
G B 50 meg. ohms min, 1 belx
G . C 50 'meg. ohms min, 2 oc (4
G D 50 meg. ohms min, L oo v
1G E 50 meg. ohms min. . 2cokm

. | ’ Dagf? .



: 'J‘est Data Shcet
T Pulsc Operated ¥low Diverter Valve
e . U ;:,. e .SPGCII:\,Cd.Llon 20M42517

e ate Lt - - .. -
-t - + PN

Serial No. po¥ 7w Uest Eng Lri.

AL gllech.. Tech. J——— Q C. Lﬂ—g——- )J/'cv

-Elect. Tech, eEER) TTEett -
: “ Continued . '

| From To ) Limit ’ ) ~ Actual |
B K . 50 meg. ohms min. [ YO K &G,

B L 50 meg. ohms min. . |7 zoo\e mEC

- |B M- 50 meg. ohms min. 7 2ouic mEG
B Case . 50 meg. ohms min. { 2c K i C

|G - E 50 meg. ohms min, 7 LeoC a1 EC

. |C H 50 meg. ohms min. 120 € M EC
{C J 50 meg. ohms min. 7 Zesit pmed
jc X 50 meyg. chms min.

1cC L 50 meg. ohms min. .

{C. M 50 meg. ohms min. 57 oo Il AEL
C Case - 50 meg. ohms min. | iT0 lc /&%
D’ E 50 meg. ohms min, 126 K #EC
D H 50 meg. oluns min. [52 K ‘““’5{:-.
D J 50 meg. ohms min, 7 20O 1L /BT
D K 50 meg, ohms min. ) '

S 4D L 50 meg. ohms min.
D . M 50 meg. ohms min, Jee Kuls
D ‘Case , 50 meg. ohms min. (2ot ae L
E" F. 50 meg. ohms min, 72 00 iC M EC
1B H 50 meg.- ohms min. j Lo qeme
U E Jo 50 meg. ohms min, 7200 X mEC
‘__ E . K 50 meg. ohms min. 7
N > | T TR meg.. ohms min.

1 E M- 50 meg. ohms min. 77 0c \C M F"
E - Case 50 meg. ohms min. = [/t0) e
F 5 S 50 meg. ohms min, [z01C M@a
rF J | ©  50meg. ohms min. ) S0t .
¥ X '© B0 meg. ohms min. jG0 I mE&

|F oL T "~ 50 meg. ohms min. jGo e mE
F M 1 _50 meg. ohms min, 2o b ML

|\ F Case . © 50 meg. ohms min. /%0 K’, M EG
G A ' 50 meg. ohms min, P zor ™
G B ~ 50 meg. ohms min,

-G C - 50'meg. ohms min,

G D 50 meg. ohms min.
1G E 50 meg. ohms min, 240 K PE

D-ss S .

o~

g 1 T ermreme



U B . f‘ - Test Data Sheet )
e - " ... Pulse Operated Flow Diverter Valve
< S _Speciﬁcation 20Mm42517

oo Test Eng. @/

) Serial No.

Mech. Tech. ——— - Q. C! Engr 14
Elect. Tech. g EpD =2 O
} Continued
From - To. Limit Actual
|G F o 50 meg. ohms min. "2oe K
G . 50 meg. ohms min, ] o kv
G J 50 meg. ohms min. /G0 Kk~
G K 50 meg. ohms min. 200 K
1G L 50 meg. ohmns min. 20c K~
G M b0 meg. ohms min. Hgo (K
- |H J 50 meg. ohms min. 190 "
H K 50 meg. ohms min. . ;Z::‘:‘:ﬁ
“{H L 50 meg. ochms min.
- |H M " 50 meg. ohms min. 196 ™9
J K 50 meg. ohms min. 10¢ ™t
J - M 50 meg. ohms min. 780 </
I Case 50 meg. ohms min. 190 mex
K L 50 meg. ohms min. 10e <y
1K Case 50 meg. ohms min. 190 g
L M 50 meg. ohms min. A
L Case 50 meg. ohms min. faers
M Case 50 meg. ohms min. f2erug: e
: <
Accept / . Initial \WM”
Reject Date -~ G-2