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5.9.24

Q7R 7Gil0ls

s .

EXPLOSION PROOF (6@B92400, Para. 4.2.1.4.8)

TEST PROGRANM:
proof testing

for an outlet

The test unit was prepared for explosion
by drilling and tapping openings in the ciase

hose connection for the fuel vapor air

mixture circulation system and for mounting a spark gap

device as shown in figure 4. The case volume was not

altered by more than +/-5¥% by any modification to

faciiitate the introducticn of explosive vapor.

When inserting the hose from the blowver, adequate

precaution was taken to prevent ignition of the ambient

mixture by backfire or the release of pressure through the

supply hose.

A spark gap device was used for igniting the

explosive mixture within the case. The test unit was

installed in the explosion chamber.

The test was'pericrmed at an altitude betveen sea level

and 5,200 f£+. as follows:

Step L - The chamber vas sealed and the internal pressure

Step 2 -

reduced sufficiently to simulate an altitude

between ground level and 5,000 ft. The ambient

chamber temperature was at least 25°C (77°F). - An

explosive mixtu#e
cbtained.

The internal case
in order toc cause
The occurrence of

was detected by a

25

vwithin the chamber was

ignition source was energized
an explesion within the case.
an explosion within the case

reliable method.
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Step 3 -—At ieast fiQe internal case explosions vere
accomplished at the test altitude selected. If
the case tested is small (not in excess of one-~
fiftieth of the test cﬁamber volume) and if the
reaction within the~2ase upon ignition is of an
explosive nature without continﬁed burning of the
mixturg as it circulates into the case, more than
one internal case explosion, but not‘mcre than
five, may be produced without recharging the
entire chamber. Ample time was allowved between
internal case explosions for replacement of burnt
gases with fresh explosive mixture within the
case.

SUCCESS CRITERIA: The internsl case explosions produced

shall not czuse a2 main chamber explosion. The

explosiveness of the fuel-air mixture in the main chamber
shall be verified. If the air-vapor mixture in the main
chamber is not found to be explosive, the test shall be
considered void and the entiire procedure repeated.

Information to be recorded: As required by HIL-STD-BLQD,

Procedure II, Paragraph II-4.

TEST RESULTS: The internal case explosions produced did

not cause a main chamber explosion. See Appendix I feor

PR

Environment Asscociates Test Report.
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Environment Associates. Inc. hereby certifies that the
information presented in this report, to the best of our
knowledge, is true and correct in all respects.

ENVIRONMENT A
Robert Coiteux. Laboratory Manager
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REVISION LETTER DESCRIPTION OF REVISION DATE APPROVAL
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ADMIN

PURPOSE OF TEST:

ITEM SUBJECTED TO TEST:

TEST SPECIFICATIONS:

SUBMITTED BY:

TESTING AGENCY:

EXPLOSION PROOQF:

ﬁATES TESTING CONDUCTED:

AUTHORIZATION TO TEST:

I STRATTIVE

TEST REPORT NO. 10612-117104

To demonstrate compliance to the
applicable reguirements of the
specifications cited below.

Pressure Switch., Part Number 7G1l018

QTP 7G1018, Paragraph 5.9.23.
Qualification Test Procedure
(Explosion Proof)

Custom Control Sensors. Inc.
21111 Plummer Street
Chatsworth, California 91311

Environment Associates. Inc,.
9604 Variel Avenue
Chatsworth, Czlifornia 91311

Consoclidated Laboratories, Inc.
Covina, California 51722

November 20 through November 21, 1991

Custom Control Sensors, Inc. Purchase

Order No. F7104
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S UMMARY CF TEST RESULTS
TEST SERIAL NO. PASS/FAIL
1.0 Explosion Proof N/A X

Note:

"pags" in the column above indicates completion of the test. All
operation of the test item was by Custom Control Sensors., Inc.
perscnnel.
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- —— - . ——— - - _

1.0 GENERAL
'1.1 TEST ITEM DESCRIPTION
Pressure Switch, Part Number 7G1l018

1.2 REFERENCE DOCUMENTS

Military

MIL-STD-810D Environmental Test Methods
and Engineering Guidelines
Methed 511.2, Procedure II,
Explosive Atmecspherea

MIL-STD-831 Preparation of Test Reports

Custom Control Sensors, Inc.

QT® 7G1l018 Qualification Test Procedure

: Paracrach 5.9.23, Explosion
1.3 TOLTRANCES Proot

Test Eguipment

Test equipment utilized was calibrated to MIL-STD-45E62,
latest edition, and traceable to the National Institute
for Standards and Technology.

Unless otherwise described in this report,. the
environmental test eguipment was capable of controllina the
test equipment within the following tolerances:

Temperature at the Control Senseor: +/- 2.0 dedgreses C:
Sensor resvonse time < 20 seconds

Precsure: +/- 5% or +/- 1.5 mmHg. whichever is less

{manometers); +/- 10 % to 10-5 torr (ion gages)
Relative Humidity at the Control Sansor: +/- 5 %
Vibration Amplitude: Sinuscidal: +/=- 10 %

Vibration Freguency: +/- 1% or +/- 1/2 Hz below 25 Hz
Acceleration: +/- 10 %

Time: +/- 5 % or +/~ 30 minutes, whichever is less
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TOLERANCES (centinued)

Laboratery Ambient Conditions

— . A A A ————— ———— o S ———

A1l laboratory ambient conditions were maintained

follows:
Temperéture: 73 4+/- 18 degrees F
Pressure: 725 + 50, -75 mmHg

Relative Bumidity: 50 +/- 30 %

as
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1.0 EXPLOSION PROOF

1.1 REFERENCE
QTP 761018, Paragraph 5.9.23 and MIL-STD-310D, Method 511.2
Procedure II

1.2 PROCEDURE
1.2.1

The test sample, part number 7G1l018, was installed in the
explosive atmosphere chamber. The sample case had been drilled
and a spark gap installed to permit ignition of the fuel mixture
in the sample cavity during the test. The sample was installed in
the chamber and a thermocouple was affixed to the sample to
monitor sample temperature. The sample was connected to a vacuum
pump through a line fitted with an explosion indicator as
described in the test report issued by Consolidated Laborateories,
Inc.

1.2.2

The chamber temperature was raised to 110 degrees F and
stabilized. ‘

1.2.3

The chamber pressure was raduced to simulate an altitude of 1500
meters (5,000 feet) above site altitude. 57.9 ml of n-hexane was
injected into the chamber gevaporation dish. Three to four minutes
was allowed for evaporation and circulation of the fuel. Alr was
admitted into the chamber until the pressure indicated site
altitude.

1.2.4

The mixture was drawn into the sample cavity and ignited. This
was repeated five (5) times. One drop of n-hexane was placed in
the switch cavity prior to the series of five internally
generated explosions to increase the effectiveness of the
internal exposions.

1.2.5

When no explosion occurred in the main chamber, a quantity of the
fuel-air mixture was drawn into the chamber sampling bottle and
ignited to verify that an explosive mixture was present in the
test chamber.

1.2.6

The test sample was removed from the test chamber and returned to
Custom Control Sensors, Inc. for further evaluation.
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1.3 RESULTS
1.3.1

The Explosion Proof test was performed at the facility of
Consolidated Laboratories., Inc. Covina, Califeornia during the

period from November 20 throuch Movember 21, 1991.
1.3.2
The sample was returned to Custom Control Sensoers. Inc. persoennel

for evaluation.

1.3.3

Test Report Number 4252 issued bv Consolidated Laboratories. Inc.
may be found in Appendix I. This report contains a detailed
description of the test conduct. a list of test eguipment used
and a photeograph of the test setup.
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APPENDIX I

TEST REPORT NUMBER 4252

ISSUED BY

CONSOLIDATED LABORATORIES, INC.
COVINA. CALIFORNIA 91722



Consolidated Laboratories, inc. REPCRTNO. L2232
732 ArrowGrand Circle

Covina, California 91722 PAGE 1 of 3
\ (818) 915-8991
LAB DATA SEEET
ccs . - .
Part No. 7G1018 S/N_. - - Sample 1 Job L2572
Description Pressure Switch Co. Env. fssoc.
Page 1.0
TEST:  EXPLOSION PROOF Stazt To Cot. Cpia
To Spec.: CCS QIP 7G1018, Para. 5.9.24; |Dete | ///20/9/ - 77 /- |
MIL-STD-810D, Method 511.2, Proc. II Test By| (gl il %_,,
Photo v v
Pnoto Reg'd_ Yes ~ Unit in chamber ° tT

1. The unit hes been furnished for test with a 1/4" tube fitting installed in the
upper section of the switch body to allow access to the cavity beiween the ter-
minal side of the internel microswitch and the inlet ports of the assembly. The
same cavity above the microswitch is fitied with a miniature spark plug to zllow
deliberate ignition of the explesive charge contained in the caviity.

2. Inst2l]l the unit in the test chamber and attach a2 thermocouple junction to the
body of the assembly at & point of concentiration of mass to allow determination
of temperature stabilization. Connect the side port of the unitv to 2 bulkhead
pass-through fitting in the test chamber wall which 1s connected to an exisrnal
vacuur pump. Tee a small closed end "J" tube glass manometer into the lire. The
panomeier contains e small slug of red instrument oil in the bottom of the "J".
When z deliberztely gensrated explosion occurs within the unit, the pressure in-
creass caused by ithe explosion czuses movezeni of the slug of oil in the botiom
of the "J". With 2 teze in the internal connecting line, connect to the chaober
sampling bottle and install a shutoff valve in thet line. The sampling botile is
fitted with a2 miniazture spark plug to allow ignition of the contents of the bol-
tle.

3. Seal the chamber, heat it to 110°F &nd maintain the temperature for the duration
of the test. Allow the unit and chamber walls to come to within 11°C (20°F) of
110°F before starting the test. Evacuate the chamber to 1500 meters, nominally
5000 ft., above station sltitude. 1Inject 57.9 ml of n-hexane into the chaober
evaporation dish and allow 3, +1, -0 minutes for evaporaiion and circulation of
the fuel. Then, bleed air into the chamber to return it to station altitude.
With the chamber meintained 2t temperature and station altitude, draw a2 charge of
the chamber explosive mixture into the internasl cavities of the unii using the
externally connected vacuum pump and close off the vacuum line. Using the spark
plug of the unit, ignite the mixture in the unit and verify ignition by observing
the oil slug in "J" tube manometer described above. Repeat the cavity charging/
firing cycle for a total of 5 internal explosions. After completion of the fifth
eycle, draw a charge into the chember sampling bottle and additionally confirm
the explosiveness of the mein chamber atmosphere by firing the charge with the
spark plug in the chamber sempling bottle and observing the explosive flash in
the bottle. After completion of the entire sequence, thoroughly purge the cham-
ber. '

7z 5
5 internal explosions obtained successfuily?? | INEP
' TLT

Was ignition attained in the sample bottle at the end of the run?? YééJﬂ "
Report Note: One drop of n-hexane wes placed in the switch cavity prior/tg the
series of five internally generated explosions to increase the effec-
tiveness of the internal explosions. '




Consalidated Laborateries, Inc. REPORT NO. 4252

732 ArrowGrand Circle PA 2
Covina, California 91722 GE
{818) 915-8891

TEST REPORT

TEST EQUIPMENT LIST

Items maintained within current applicable calibration perioed.

-Explosion Chamber: Consolidated Model 1, ID/N 3006. Chamber equipped with fuel in-
jection and circulation system, thermally controlled heaters, z2ltitude generating
equipment, atmosphere sampling device and other supporting equipment to test in
accordence with the reauirements of MIL-5TD-810D, Method 511.2, Proc. II. Used
with the following items of support equipment:

—-Absolute Pressure Manometer: Meriam Model A-538, ID/N 404, 35" well type,
-1000 to 80,000' altitude. Calib. due 11-21-91, 12 mos.

—-Temperature Indicator/Controller: Watlow Series 808, Model 8084-0612-0000,
ID/N 933, -99 to +600°F with XXX°F digital readout, z2°F. Calib. due 3-1-92,
6 mos. Used to maintzin chamber temperature at 110°F (43°C).

--Temperature Indicator/Contreller: Watlow Series 808, Model 8084-0612-0000,
ID/N 938, -99 to +600°F with XXX°F digital readout, 22°F. Celib. due
12-1-97, 6 mos. Used to monitor unit and chamber wall temperatures.
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