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NOTICE

THE VIEWS AND CONCLUSIONS CONTAINED IN THIS
DOCUMENT ARE THOSE OF THE AUTHORS AND SHOULD
NOT BE INTERPRETED AS NECESSARILY REPRESENTING
THE OFFICIAL POLICIES OR RECOMMENDATIONS OF THE
INTERIOR DEPARTMENT'S BUREAU OF MINES OR OF THE
U. S. GOVERNMENT.



FOREWORD

This report was prepared by The Pyle-National Co.,
Division Brand Rex, 1334 North Kostner, Chicago,
Illinois. Under USBM CONTRACT NUMBER H-0110423.

The contract was initiated under the Coal Mine
Health and Safety Research Program. It was
administered under the technical direction of the
Pittsburgh Mining and Safety Research Center with
Mr. Prank Lee, Jr. acting as the Technical
Representative Project Engineer. Mr. Joseph A. Herickes

was the Contracting Officer for the Bureau of Mines.

This report is a summary of the work recently
completed as part of this contract during the period
June 1973 to February 1974. This report was
submitted by the authors on February 1, 1974.
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Pyle-Kational

SUBJECT: INVENTIONS

-CONTRACT #H0110423

No subject inventions resulted from the performance
of any work under this contract. Pyle background
- patents were used, and these are identified below.
United States: 3,017,597
3,029,407
3,002,072

Canada: 595,195
’ 657,206
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THE PYLE-NATIONAL COMPANY

Laboratory

ENVIRONMENTAL

Test Report

TRC-01554-01-QL

ADMINISTRATIVE DATA

ABSTRACT

Three complete connector assemblies and six separate
contacts were submitted to a series of tests to
establish the connectors permissibility and compliance
with U. S. Bureau of Mines research Contract #H 0110423
D.C. portion. Test Procedure TPC-0118 was coordinated,
and the test plan approved by the Bureau as fully
complying with the intent of the contract for the direct
current connectors.

The components and connector assemblies have been

demonstrated in testing that they meet or exceed all
the requirements of the test procedure.
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THE PYLE-NATIONAL COMPANY

PURPOSE OF TEST.

Laboratory _ ENVIRONMENTAL

Test Report TRC-01554-01-QL

This test was conducted to demonstrate that the connectors
meet the objectives as well as the design and performance
requirements of the Bureau of Mines' Contract Document

H 0110423 and USBM Schedule 2G for all direct current

connectors specified.

MANUFACTURER

The Pyle-National Company - Division of Brand-Rex

1334 North Kostner
Chicago, Illinois 60651
Code Identification 49367

MANUFACTURER'S PART NUMBERS

PART NUMBER

P-206040
P-206041

SPECIFICATIONS

TPC-0118

Schedule 2G

QUANTITY OF ITEMS TESTED

Connectors:

IS

Contacts:

Page »

DESCRIPTION

Plug Connector
Receptacle Connector

AN

Qualification Test Procedure
(Pyle-National)

Electric Motor-Driven Mine
Equipment and Accessories
(USBM)

(3) P-206040
(3) P-206041

(4) P-206042-S-1LL
(4) P-206042-P-1LL
(2) P-206042-S-2LK
(2) P-206042-P-2LK
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THE PYLE-NATIONAL COMPANY

Laboratory _ ENVIRONMENTAL

Test Report TRC-01554-01-0L

TEST CONDUCTED BY

Laboratory Technicians E. Skudlarek
E. Wicki
Test Engineer J. Wade

Product Engineer : /é?é{}éZ%ﬁéQ‘,
—Walse )
L .
Program Manager : <:§a2%k14;£%44ﬁé41/{?

DISPOSITION OF TEST ITEMS

Retained at Pyle-National

APPROVED BY

E. Sulaski

Page
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THE PYLE-NATIONAL COMPANY

Laboratory ENVIRONMENTAL

Test Report TRC-01554-01-0OL

FACTUAL DATA

TEST PROCEDURE

Pyle-National Qualification Test Procedure TPC-0118

DESCRIPTION OF TEST

The sequence of tests, and the samples on which the
tests were performed are shown in Table I and Table II.

TABLE I

TEST SAMPLE IDENTIFICATION

GROUP DESCRIPTION

1 Two (2) line contact pairs, part numbers
P-206042-S-1LL and P-206042-P-1LL, with
100048 screws.
One (1) ground contact pair, part numbers
P-206042-S-2LK and P-206042-P-2LK, w1th
100048 screws.

2 ‘ Two (2)line contact pairs, part numbers
P-206042-S~-1LL and P-206042-P-1LL, with
100048 screws.
One (1) ground contact pair, part numbers
P-206042-S-2LK and P-206042-P-2LK, with
100048 screws.

3,4,5 One (1) plug aséembly part number P-206040
One (1) receptacle assembly part number P-206041

This procedure is intended to qualify connectors for
550 V.D.C.

Page 4
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Laboratory _ ENVIRONMENTAL

Test Report TRC"OlSS‘l"Ol_QL

TABLE II

TEST SEQUENCE

Test Description

TPC-0118
Test Group Group Group Group Group
Method 1 2 3 4 5

EXAMINATION OF PRODUCT

ENGAGING AND SEPARATING
FORCE

HEAT RISE

WIRE CLAMPING FORCE

CONDUCTOR SECURENESS

CONTACT DURABILITY

FINAL HEAT RISE

FINAL EXAM. OF PRODUCT

EXAMINATION OF PRODUCT

COUPLING/UNCOUPLING

GROUND RESISTANCE

INSULATION RESISTANCE

DIELECTRIC WITHSTANDING
VOLTAGE

EXPLOSION TEST

HUMIDITY

IMMERSION

PHYSICAL SHOCK

CABLE PULLOUT

CONTACT RETENTION

*FLAME TEST

FINAL EXAMINATION OF
PRODUCT

* A Certificate of Comp
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liance will be supplied stating all elasto-

meric material used in this connector is of a type previously
approved by the Bureau of Mines U. S. Department of Interior.
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THE PYLE-NATIONAL COMPANY

Laboratory _ ENVIRONMENTAL

Test Report TRC-01554~-01-0L

TEST SUMMARY

RESULTS OF TEST

The separate contacts and the assembled connectors met
all the requirements of the test program. Additional
testing was conducted to explore the limits of connector

capability. All tests are described in detail in the
following pages.

CONCLUSION

The connectors and contacts comply with the intent of
the oontract for the direct current connectors.

Page
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Laboratory _ ENVIRONMENTAL

Test Report TRC-01554-01-0L

EXAMINATION OF PRODUCT

REQUIREMENTS OF TEST METHOD A.1l

The specimens must conform to all requirements, other
than those covered by test.

SPECIMENS

Contact Part Numbers P-206042-S-11LI,, -P-1LL,-S-2LK,-P-2LK
EQUIPMENT

Standard measuring instruments as required.
PROCEDURE

Perform a visual and dimensional inspection to
assure compliance with:

1. The applicable Pyle-National standards and
specifications.

2. The requirements listed under

(a) Materials
(b) Design and Construction

TEST RESULTS

The detail measurements are shown on the attached data
sheets. A certificate stating compliance to the material
requirements accompanies this report.

Page 7
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THE PYLE-NATIONAL COMPANY

Laboratory _ENVIRONMENTAL

Test Report TRC-01554-01-0L

ENGAGING AND SEPARATING FORCES

REQUIREMENTS OF TEST METHOD A.2

other.

Contacts shall meet the engaging and separating forces shown
in Table A, when randomly selected parts are mated to each
In addition they shall meet the special extraction
gaging force as shown.

SPECIMENS

EQUIPMENT

PROCEDURE

in Table I,
be measured.

TEST RESULTS

are as follows:

Hunter Force Gages
Pyle holding fixtures and stops. Special steel gage.

Group 1. and Group 2. Test specimens.

Test values fall within test requirements.

Part No. Insertion (1bs.) | Extraction (1bs.)[Insertion| Mating
Min. Max. Min. Max. Depth(In.) Part No.
P-206042-S-1L1y 3.00 15.00 3.00 15.00 0.500 P-206042-P-1L1L
-206042-S-2LK| 2.66. 14.33 2.66 14.33 0.500 P-206042-P-2LK
TABLE A

Unwired sample contacts shall be engaged to the depth shown
and the insertion and extraction forces shall

Average values

PART NO. INSERTION EXTRACTION

P-206042~5S-111, 8 1l1bs. 11 1bs.

P-206042-8 -2LK 7 1lbs. 10 1bs.
Page 8
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THE PYLE-NATIONAL COMPANY !

Laboratory _ ENVIRONMENTAL,

Test Report TRC=01554-01-0L,

HEAT RISE

REQUIREMENTS OF TEST METHOD A.3

The electrical resistance of individual contacts shall not
cause the terminated conductors to exceed 60 C when
carrying maximum current, 400 A.

SPECIMENS
Group 1. Test specimens.
EQUIPMENT

Anmmeter

Timer
Powerstat
Potentiometer

PROCEDURE

The temperature rise of pin or socket contacts assembled in
a connector, wired with cable of a size compatible with the
current carried, shall be measured at the wire termination
to the contact.

Ambient temperature may be considered to be 20°C and
readings from actual ambient may be compensated for
provided no more than 51°C difference between actual
and 20°C exist.

Temperature readings are to be obtained by means of thermo-
couples consisting of No. 28-32 AWG iron and copper-nickel
wires.

Three consecutive readings within 1°C taken 15 minutes
apart will constitute a final value.

TEST RESULTS

The max%mum temperature of any individual conductor
was 70°C. It is recommended that when this connector is
used with the current rating as tested, 75°C cable be used.

Page 9
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THE PYLE-NATIONAL COMPANY

Laboratory _ ENVIRONMENTAL

Test Report TRC-01554-01-0L

WIRE CLAMPING FORCE

REQUIREMENTS OF TEST METHOD A.4

Wire termination by tightening of the contact clamping screws
shall not cause stripping of threads or other damage to the

" contact or screw when normal torque is applied. Normal
torque is that shown in Table B.

Contact Torgue Wire Size AWG
Part No. Max. (ft. 1bs.) Min. Max. Size (Ref.)
100048 25 ‘ 1/0 4/0 1/2-20 UNF
TABLE B
SPECIMENS
Group 2. Test specimens.

EQUIPMENT

Torque Wrench .
Pyle holding fixture

PROCEDURE

Contacts assembled with wire of the minimum size shown in
Table B shall be tightened to the torque (max.) value shown.
Following this, the same contacts shall be assembled with
wire of the maximum size shown in Table B , and torqued to
the torque (max.) value shown. Note: See Test Method A.5.

Ferrules may be used, or an acceptable alternate, when minimum
size wires are tested.

TEST RESULTS

The applied torgue did not cause thread damage as determined
by visual inspection.

Page 10
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THE PYLE-NATIONAL COMPANY

Laboratory _ ENVIRONMENTAL

Test Report TRC~01554-01-0L

CONDUCTOR SECURENESS

REQUIREMENTS OF TEST METHOD A.5

Contacts shall withstand the pullout forces shown in Table
¢ for the appropriate wire size when torqued to the
values shown in Table B.

Contact Wire Size
Part No. AWG Pullout (Min.Lbs.) .
P-206042-S-1LL 1/0 200
4/0 450
P-206042-P-1L1, 1/0 200
4/0 : 450.
P-206042-S-2LK 1/0 200
4/0 . - 450
P-206042-P-2LK 1/0 , 200
4/0 450
TABLE C

SPECIMENS
Group 2. Test specimens.
EQUIPMENT

Torque Wrench
Tensile Tester
Pyle holding fixtures

PROCEDURE

Wired contacts shall be torqued to the specified values and
subjected to the pullout force shown in Table C . This test
may be conducted in connection with Test Method A.4. of this
procedure. Measure conductor displacement as related to fixed
contact position at maximum load. Each conductor shall maintai&
90% of full depth contact engagement at maximum load.

Page 11
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THE PYLE-NATIONAL COMPANY

- ENVIRONMENTAIL

Laboratory
Test Report TRC-01554-01-QL

CONDUCTOR SECURENESS (Cont'd)

TEST RESULTS

All contacts exceeded the minimum pullout values.

Minimum pullout recorded was 575 pounds. for 4/0
wire, and 280 pounds for 1/0 wire.

Page 19

Form No. PE-17
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Laboratory __ ENVIRONMENTAL

Test Report TRC-01554-0 l—QL

CONTACT DURABILITY

REQUIREMENTS OF TEST METHOD A.6

Contacts shall be subjected to 150 cycles of engaging and .
separating without detriment to the contact function, as
determined by subsequent test and the engaging/separating
force limits of previous tests.

SPECIMENS
Group 1. Test specimens.
EQUIPMENT

Pyle holding fixture
Force gage

PROCEDURE

Contacts assembled in a connector or individually, whichever
is most convenient, shall be fully engaged and fully separated
150 times. Following this, they shall be measured for
engaging and separating forces as shown in Table

TEST RESULTS

Test values fall within test requirements. Average values
are as follows: :

Part No. Insertion Extraction

P-206042~-S-1LL 7.9 10.5

P-206042-5-21K 6.2 8.6
Page 13
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THE PYLE-NATIONAL COMPANY

Laboratory ENVIRONMENTAL

Test Report TRC-01554-01-QL

FINAL HEAT RISE

REQUIREMENTS OF TEST METHOD A.7
The electrical resistance of individual contacts shall not
cause the terminated conductors to exceed 60 C when
carrying maximum current. This requirement is to be met
after the conditioning tests specified in this document.
SPECIMENS
Group 1 and Group 2. Test specimens.
EQUIPMENT
See Test Method A.3.
PROCEDURE
See Test Method A.3.

TEST RESULTS

The conductor temperature remained withig specification limits.
Maximum temperature use recorded was 70 C. It is recomended
that when this connector is used with the current rating as
tested, 75°C cable used.

Page 14
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THE PYLE-NATIONAL COMPANY

Laboratory ENVIRONMENTAL

Test Report TRC-01554~01-0QL

FINAL EXAMINATION OF PRODUCT

REQUIREMENTS OF TEST METHOD A.8

The specimens must conform to the requirements of Test
Method A.l. commensurate with the testing conducted.
Potential or suspected failure modes shall be identified
if uncovered by this test program.

SPECIMENS
Group 1 and Group 2. Test specimens.

EQUIPMENT
See Test Method A. 1.

PROCEDURE
See Test Method A.1l.

TEST RESULTS

There was no evidence of damage or defect which would
effect the functioning of the contacts as a result of
the testing performed.

Page 15
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THE PYLE-NATIONAL COMPANY

. Laboratory _ ENVIRONMENTAL

Test Report TRC=01554-01-0L

EXAMINATION OF PRODUCT

REQUIREMENTS OF TEST METHOD B.l

The specimens must conform to all requirements, other than
those covered by tests and performance requirements.

SPECIMENS

Three (3) sample plugs, part number P-206040 for Groups
, 4, and 5.

Three (3) sample receptacles, part number P-206041
EQUIPMENT

Standard measuring instruments
PROCEDURE

Perform a visual, dimensional and mechanical inspection to
assure compliance with: .

1. The applicable Pyle-National standards and specifi-
cations.

2. The requireménts listed under

(a) Materials :
(b) Design and Construction

TEST RESULTS

The detailed measurements are shown on the attached data
sheets. A Certificate of Compliance to the material
requirements accompanies this report.

Page 16
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THE PYLE-NATIONAL COMPANY

Laboratory _ ENVIRONMENTAL

Test Report TRC-01554-01-0L
COUPLING/UNCOUPLING FORCE H

REQUIREMENTS OF TEST METHOD B.2

Assembled connectors, plug and receptacles shall be capable
of full mating, including sealing, with an applied coupling
torque of less than 50 foot pounds. Uncoupling forces
shall not exceed coupling torque.

SPECIMENS

Group 3 and Group 5. Test Specimens.

EQUIPMENT

Pyle Holding Fixture
Torque Wrench :

PROCEDURE

Connector assemblies shall be aligned and fully mated and
unmated while measuring torque. Verification of full
mating will be subsequently shown by Test Methods B.7.
and B.8. Thread lubricant may be used.

TEST RESULTS

Maximum coupling/unclupling torque was 38 foot-pounds-
Results fall within specification limits. Uncoupling

forces do exceed coupling forces by an average of 3.5
foot pounds.

Page 17
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Labo rato ry ENVI RONMENTAL

Test Report TRC=01554-01-QL

GROUND RESISTANCE

REQUIREMENTS OF TEST METHOD B.3

The resistance of any grounding path including the coupled
joint shall not exceed 0.5 ohms.

SPECIMENS

Group 3. and Group 4. Test Specimens.
EQUIPMENT

Powerstat
Transformer
Ammeter
Voltmeter

PROCEDURE

With a current of 10 amperes through the ground contacts

of the mated connector, *the voltage drop shall be measured
from contact end to contact end, as well as from a point on
the plug to a point on the receptacle. The test shall be
repeated with the same current through the mated shells

and the voltage drop measured from a peint on the plug to
point on the receptacle.

Bl

TEST RESULTS

Maximum resistance recorded was 0.1 ohms. Values fall
within specification limits.

Page 18
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Test ReporTRC-01554-01-0T,

INSULATION RESISTANCE

REQUIREMENTS OF TEST METHOD B.4

The insulation resistance when measured between any line
contacts and between the line contacts and the shell,
shall exceed 5000 megohms.

SPECIMENS !
Group 3. and Group 5. Test Specimens.
EQUIPMENT
Megohm Bridge
PROCEDURE

Wired mated connectors shall be measured for insulation
resistance with a test potential of 500 volts. Readings
shall be taken after readings are stabilized, but in no
case shall more than one minute electrification time be used.

TES

3

RESULTS

The lowest insulation resistance recorded was 12,800 megohms.

Page 19
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THE PYLE-NATIONAL COMPANY

Laboratory ENVIRONMENTAL

Test Report TRC-01554-01-01,

DIELECTRIC WITHSTANDING VOLTAGE

REQUIREMENTS OF TEST METHOD B.5

Connectors shall withstand without breakdown or flashover
a potential difference of 2800 volts applied between each
contact and all other contacts and shells.

SPECIMENS

Group 3 and Group 4 Test Specimens.
EQUIPMENT

A.C. High Voltage Source

PROCEDURE

Apply the specified voltage at a rate of 500 volts per second.
Maintain the required voltage for each location tested for
one minute. Leakage current shall be recorded at the
specified voltage. .

TEST RESULTS

No dielectric breakdown occurred at any location.
The maximum leakage current was .0005 amperes.

Page 20
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THE PYLE-NATIONAL COMPANY

Laboratory ENVIRONMENTAL

Test Report TRC-01554-01-0L

EXPLOSION TEST

REQUIREMENTS OF TEST METHOD B.6

With the line contact held at the touch break position,

an explosion inside the connector shall not cause an exp1031on
outside the connector enclosure.

SPECIMENS
Group 4 Test Specimen

EQUIPMENT

Wood box connected with control valves
Pressure Transducer

Oscilloscope

PROCEDURE .
Mount the sealed mated connector inside the specially prepared
wood box. Modify the ground contact to allow passage
of gas inside the connector separate from the gas outside
the connector. Establish a maximum explosive air/methane
mixture, and ignite the mixture inside the connector.
The gas mixture outside the connector must not explode.
Following this, explode the mixture outside the connector
to insure its volatility.

TEST RESULTS

The connectors do provide an explosion-proof enclosure since
the explosion within the connector did not cause an explosion
external to the connector. The external mixture was subse-
quently exploded. Maximum explosion pressure was 72 psi.

Page 21
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THE PYLE-NATIONAL COMPANY

Laboratory _ENVIRONMENTAL

Test Report TRC-01554-01-QL

HUMIDITY

REQUIREMENTS OF TEST METHOD B.7

Assembled unmated connectors shall withstand 96 hougs at 90
to 95% relative humidity at a temperature of 40 2 C without
loss of electrical properties.
SPECIMENS
Group 3 Test Specimens
EQUIPMENT
Humidity Chamber
PROCEDURE

The fully sealed connector assembly shall be subjected to
the required humidity test. Following this, the specimens
shall be conditioned four hours at ambient conditions after
which the tests specified in B.4. and B.5. shall be
repeated. Seal the cable ends of the mated connector to
prevent moisture from entering the connector.

TEST RESULTS

Exposure to humidity did not cause the dielectric strength
or insulation resistance to degrade below specification
limits.

Max. Leakage current = .0002 Amperes

Min. I.R. = 12,900 Megohms

Page 22
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THE PYLE-NATIONAL COMPANY

Laboratory ENVIRONMENTAL

TRC-01554-01-0QL
Test Report

IMMERSION

REQUIREMENTS OF TEST METHOD B.8

Assembled mated connectors shall be completely immersed
in water for a minimum period of 4 hours without loss of
electrical properties.

SPECIMENS
Group 5 Test Specimens

EQUIPMENT
Water Tank

PROCEDURE
The sealed mated connector shall be subjected to the
required immersion test followed by the tests specified

in B.4. and B.5

TEST RESULTS

Complete immersion in water did not effect the dielectric
strength or insulation resistance.

‘Minimum I.R. = 12,800 Megohms
Maximum Leakage current = .0001 Amperes
Page 23
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THE PYLE-NATIONAL COMPANY

Laboratory _ ENVIRONMENTAL

Test Report TRC-01554-01-QL

PHYSICAL SHOCK

REQUIREMENTS OF TEST METHOD B.9

Assembled unmated connectors shall withstand a one foot
drop, in each of two mutually perpendicular planes, to a

wood floor without damaging the mechanical integrity of the
connector. ‘ ’

SPECIMENS

Group 4 Test Specimens
EQUIPMENT

As required.
PROCEDURE

Unwired, fully assembled mated connectors, shall be dropped
in accord with the required procedure. Following this

test the connector shall show no evidence of physical
damage to the rigid insulations. The drop height shall be
increased to three feet in one foot increments in each of
two planes.

Following this the connectors shall be unmated and each
connector half shall be dropped once with the major axis
in a horizontal plane and once in such a mapner that the
front shell lip strikes at approximately 45 to normal.

Continued testing shall explore the maximum drop height
capability.

TEST RESULTS

No damage as a result of the drop testing.
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Test Report TRC-01554-01-QL

\ \\ \‘\ *ULLOUT

REQUIREMENTS OF \ \

Connector ass. \ \ \ \ ot transmit externally applied
loads to the c \‘ xss of contact secureness load.
SPECIMENS \ \
Group 4 Test Spec. \ \
EQUIPMENT

Tensile Tester \ \

PROCEDURE \
\ \ \ .

Cable adapters with cab. \ \ '\_ ealing grommet in
place with typical cable \ \ * \ 1y loaded. An applied
load of 1000 pounds shali \ \ \\\ ‘r conductor displace-
ment in excess of the con \ \ \\ Y, ment specified in
Test Method A.5. This tes \\ AN v\ 3ted using the hose
type cable insulator. Foll.- '\\ "\ A . reased axial loads
shall be applied up to amax | \ \ 1 unds to explore

the cable clamp limitations.: % N

TEST RESULTS : \

No conductor displacement occurred at the 1000 pound level.
1500 pounds caused the conductor dlsplacement
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Laboratory ENVIRONMENTAL

Test Repoft TRC—01554"‘01‘QL

CONTACT RETENTION

REQUIREMENTS OF TEST METHOD B.1ll

Rigid insulations shall be capable of retaining contacts
in either direction when loads equal to the Conductor
Secureness Test A.5. are applied.

- SPECIMENS
Group 4 Test Specimens
EQUIPMENT

Pyle Fixtures
Ténsile Tester

PROCEDURE

Individually load the assembled connector contacts to the
required values shown in Table C .. Modified shells may
‘be used to support the insulations as in 'a connector.

N

TEST RESULTS

All insulations sustained the reguired load values without
visual damage.
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Laboratory _ ENVIRONMENTAL

Test Report TRC-01554-01-0L

FINAL EXAMINATION OF PRODUCT

REQUIREMENTS OF TEST METHOD B. 13

The specimens must conform to the requirements of Test
Method B.1l: Commensurate With The Testing Conducted.
Potential or suspected failure modes shall be identified
if uncovered by this test program.

SPECIMENS

Group 3, Group 4, and Group 5 Test Specimens.

EQUIPMENT
As required.

PROCEDURE

Perform a visual examination of each connector. Disassemble
to the extent necessary to perform a detailed examination
‘with a minimum of 3X magnification.

~

TEST RESULTS

The‘principal damage to the connector resulted during
physical shock. The front faces of both the plug and
receptacle were slightly distorted.
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United States Department of the Interior

MINING ENFORCEMENT AND SAFETY ADMINISTRATION

4800 FORBES AVENUE
PITTSBURGH, PENNSYLVANIA 15213

In reply refer to ' . . September 28, 1973
EMS-PTSC-A&T

Pyle National Division
Attention: Mr. Donald J. Reed
1334 North Kostner Avenue
Chicago, Illinois 60651 -

Gentlemen:

With reference to your letter of April 17, 1973, concerning an invest-
igation of the P-206041 Inline Receptacle Assembly:

Preliminary inspection and explosion testing of the Inline Receptacle
Assembly have been completed. A report on the findings during the
preliminary inspection and a summary of conditions and results of the
explosion tests are enclosed. ’

These reports are for your information only and are not to be construed
- as certification of the.Inline Receptacle Assembly or approval of any
equipment with which this may be used.

Very truly yours,

-

Chief, Approval and Testing
Pittsburgh Technical Support Center

Enclosures

43




Investigation MR-4904.2

Summary of Explosion Tests of Pyle-National Division
P-206041 Inline Receptacle Assembly

——0--

A. Nominal 7 Percent Gas Mixtures Without Coal Dust - 8 Tests

1. No smoke, sparks, or flames were seen in any of the tests.

2. The maximum indicated pressures ranged from 19 to 57 pounds per
square inch (gage).

B. Nominal 8.6 Percent Gas Mixtures Without Coal Dust - 8 Tests

1. No smoke, sparks, or flames were seen in any of the tests.

2. The maximum indicated pressures ranged from 47 to 58 pounds per
square inch (gage). ’

C. Nominal 7 Percent Gas Mixtures With Coal Dust - 2 Tests
1. No smoke, sparks, or flames were seen in any of the tests.

2. The maximum indicated pressures ranged from 43 to 44 pounds per
.square inch (gage).

D. Nominal 8.6 Percent Gas Mixtures With Coal Dust - 6 Tests

1. No smoke, sparks, or flames were seen in any of the tests.

2., The maximum indicated pressures ranged from 52 to 64 pounds per
square inch (gage). )

44



Investigation MR-4904.2

Preliminary Inspection
Pyle National Division
Inline Receptacle Assy.
No. P-206041
R W
No conflicts with Schedule 2G were found during the detailed

inspection,

Are




United States Department of the Interior

MINING ENFORCEMENT AND SAFETY ADMINISTRATION

4800 FORBES AVENUE
PITTSBURGH, PENNSYLVANIA 15213

In reply refer to ' September 28, 1973
EMS-PTSC~A&T ‘

Pyle National Division
Attention: Mr. Donald J. Reed
1334 North Kostner Avenue
Chicago, Illinois 60651

Gentlemen:

With reference to yourlletter of April 17, 1973, concerning an
investigation of the P206040 and P206041 Plug and Receptacle Assemblies:

Preliminary inspection and explosion testing of the Plug and Receptacle
Assemblies have been completed. A report on the findings during the
preliminary inspection and a summary of conditions and results of the
explosion tests are enclosed.

These reports are for your information only and are not to be construed
as certification of the Plug and Receptacle Assemblies or approval of
any equipment with which this may be used.

Very truly yours,

Iy e

Joseph ¥ Seman
Chief, Approval and Testing
Pittsburgh Technical Support Center

Enclosures



Investigation MR-4904.2

Summary 6f Explosion Tests of Pyle-National Division
Inline P206040 & P206041 Plug &' Receptacle Assemblies .
Plug & Receptacle Coupled with Coupling Sleeve

—0——

A. Nominal 7 Percent Gas Mixtures Without Coal Dust - 7 Tests

Ed

1.. No smoke, sparks, or flames were seen in any of the tests.

2, The maximum indicated pressures ranged from 15 to 65 pounds per
square inch (gage).

B. Nominal 8.6 PercentAGas'Mixtures Without Coal Dust - 6 Tests

1. No smoke, sparks, or flames were seen in any of the tests.

2. The maximum indicated pressures ranged from 50 to 72 pounds per
square inch (gage).

C. Nominal 7 Percent Gas Mixtures With Coal Dust - 2 Tests -

1. No smoke, sparks, or flames were seen in any of the tests.

2. The maximum indicated pressures ranged from 39 to 54 pounds per
square inch (gage).

D. Nominal 8.6 Percent Gas Mixtures With Coal Dust - 2 Tests

1. No smoke, sparks, or flames were seen in any of the tests.

2, The maximum indicated pressures ranged from 63 to 64 pounds per
- square inch (gage).

A, B, C, D Tests were coupled with seals omitted, and l-pin and 1
socket contact omitted to allow for gassing.

E. Nominal 8.6 Percent Gas Mixture With Coal Dust - 8 Tests'

1, No smoke, sparks, or flames were seen in any of the tests,

2. The maximum indicated pressures ranged from 11 to 63 pounds per
square inch {gage).

Test "E" was uncoupled - 2 threads from the point of separation of
power pin. -
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Investigation MR-4904.2

Preliminary Inspection

Pyle-National Division
Inline Plug & Receptacle Assemblies
‘ P206040 & P206041

-0

No conflicts with Schedule 2G during the detalled inspection.
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United States Department of the Interior

MINING ENFORCEMENT AND SAFETY ADMINISTRATION

4800 FORBES AVENUE
" PITTSBURGH, PENNSYLVANIA 15213

In reply refer to September 27, 1973
EMS-PTSC~-A&T .

Pyle National Division
Attention: Mr. Donald J. Reed
1334 North Kostner Avenue
Chicago, Illinois 60651

Gentlemen:

With reference to your letter of April 17, 1973, concerning an
investigation of the P-206040 Inline Plug Assembly:

Preliminary inspection and explosion testing of the Inline Plug
Assembly have been completed. A report on the findings during the
preliminary inspection and a summary of conditions and results of
the explosion tests are enclosed.

These reports are for your information only and are not to be
construed as certification of the Inline Plug Assembly.or approval
of any equipment with which this may be used.

Very truly yours,

oseph ¥ Seman

Chief, Approval and Testing
Pittsburgh Technical Support Centerxr

Enclosures

AQ




Investigation MR-4904,2

Summary of Explosion Tests of Pyle National Division
P206040 Inline Plug Assembly

", -

A, Nominal 7 Percent Gas Mixtures Without Coal Dust—-— ] 8 Tests

1. No smoke, sparks, or flames were seen in any of the tests.

- 2. The maximum indicated pressures ranged from 27 to 49 pounds per
square inch (gage).

B. Nominal 8.6 Percent Gas Mixtures Without Coai Dust—- 8 Tests

1. No smoke, sparks, or flames were seen in any of the tests.

2. The maximum indicated pressures ranged from 18 to 48 pounds per
square .inch (gage).

C. Nominal 7 Percent Gas Mixtures With Coal Dust—- 2 Tests

1. No smoke, sparks, or flames were seen in any of the tests,

2. The maximum indicated pressures ranged from 18 to 48 pounds per
square inch (gage).

D. Nominal 8.6 Percent Gas Mixtures With Coal Dust-—- 6 Tests

1. No smoke, sparks, or flames were.seen in any of the tests.

2., The maximum indicated pressures ranged from 43 to 53 pounds per
square inch (gage).

- 50



Investipation MR-4904.2

Preliminary Inspection

Pyle National Division
- Inline Plug Assy. P206040

—(——

No conflicts with Schedule 2G were found in the detail inspectlon
.with the following exceptions:

1. The adapter assemwbly drawing and parts list P-206040-2 do not
agree with the adapter (plug assembly) as submitted for inspection.
The adapter assembly and parts list shows no drawings for the lead
gasket and the threaded retaining ring; and shows a silicon gasket.
The plug submitted has an '"0" ring seal. The bore for lens seating is

not shown. A large detail drawing of the lens assembly (on the adapter)
should be submitted.

2. ‘Need drawing for receptacle assembly adapter weld to show
machining.
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PHOTOGRAPHS
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APPENDIX C

DRAWINGS, PARTS LISTS,
&
ASSEMBLY INSTRUCTIONS

TEST REPORT
TRC-01554-01-QL
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USBM CONTRACT #H0110423 D.C. PORTION
DRAWINGS & PART LIST INDEX

T T T
Y Y Y .
P | BM NO. OR DWG || P | BM NO. OR DWG || P |BM NO. OR D
DRAWING NO. SIZE|| E | DRAWING NO. SIZE || E |DRAWING NO. SI:
BM | P-206040 BM | P-206040-2 22ZM-W-5612 ]
BM | P-206042-608 P-206040-2 c 2ZM-5624-A ‘
P-206042-60S B P-206040-3 C BM|Z2M-8500-10EA
BM | GD10-3124-60 | P-206040-4 B Z27M-8512-10F )
GD10-3124-60 B P-206040-5 B 2ZM-8400-11F )
GD-3124-60F c 72ZM-B-6324-14 c 2ZM~-8500-12E ;
GB-3324-60D C 2ZM-6324-34C A 7272M-8512-20F 1
P-206042-37-60F | C 22M-8024-16F A BM | 2ZM~W-2400
P-206042-S-1LL B || BM | 2ZM-W-5300 2ZM-W-24XX ;
BM | P-206042-S~2LK ZZM-W-53XX A ZZM-2012-10A0 ]
P-206042-S-21K B 2ZM-5324~10A B Sheet 1 & 2
27M-4041~12H A 22M-5324-11A B 22M~6124~C ;
BM | P~206042-1 77ZM-5324-12F A 72M-8212-F ;
P-206042-1 B P-205197-A A 22M-9100-10 ;
P-206042-2 A P-206040-NP A 22M-8712-10%
P-206042-3 A P-206040-6 A
P-206042-4 A P-206040~7 A
P-206042-5 A || BM | P-206041
ZZM-1024-20A c P-206041 C
P-206040-1 B || BM | P-206042-60P
22M-6024~C A GB-3024-60F c
BM | ZZM-C-55XX-A5 P-206042-32-60F| C
ZZM~-C5520-A5 A P-206042-P-11L B
77M-5516~-18A c || BM | P-206042-P-2LK
2ZM-6620-18C B P-206042-P-2LK | B
A-40877-C A P-206041-1 c
GB10-8524 A || BM | 2ZM-W-5600-A

62



APPENDIX D

CERTIFICATES OF COMPLIANCE

TEST REPORT
TRC-01554-01-0L

62 A



S@Egm Smmgg

CC)HPORAT(ON

K P

_ HOTARY PUBLIC

65

3348 SOUTH PULASKI ROAD 7] ACTUAL
- P, O. Box 7940A — Chicago, lllinols 60680 T NOMINAL
Telophone: Blshop 7-7700 -
CERTIFICATE OF
Pyle National Tiv. - REPORT No.
Rrord Rovy Corp. AMTIT . DIITDOIT . QT A Tm
133l N. Kostner Ave.
Chicaco, Tilinnjc 506851 JILY 21
Purchaser's
Order No. I DESCRIPTION l SPECIFICATION
D 2510 1527 1bs, 1-3/1" AT -
(PARTI AL Alurm £C61-T451 23 Qcrew Mach =011
3/ W«a}
CHEMICAL COMPOSITION
i Cu | Fe } ' Mg. In. | Cr. l Ni, Sul. PH. i Ti.
z”rc:;. o Irom Prcp
C.hizl T, C.l: 2.t |C.ztlo.ch C.AE
-G to EE to
0.40 0.8 1.2 5.35 £
Tap?
Tt a
rain maivay
- TEST RESULTS
Temile P.5.1. | Yield P.S.1. Red in Area % ! Eend Test
Mtinate Mindirum
Minimur 35,00C
L2,500
- Subscribed and sworn to before me this day of RESULTS AS ABOVE CERTIFItD
19 CORPORATIC. -
Signed f/ﬁm
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"g- Pyle-National

D. C. Cable Reel Connector

A. Use suitable tools and strippers to

Assembly and Terminating

Instructions

5"

remove cable sheath and conductor

square.

insulation. Be sure cable end is cut é

Refer to drawing below for wire cut-
ting and stripping.dimensions. 1"

— | S 3/411

Remove sny ridses or grooves by scarfing the edges to provide
a smooth surface on the cable to insure good grommet sealing,

. Slide the gland nut, cable grip or anti-friction washer, grommet and cable adapter over

the cable in the order named. Be sure the right size grommet has been selected to
obtain a good grommet seal. If a dust cover with ring and chain is used, ring must be

placed on cable barrel before terminating. See Figure 1.

Gliond Nut with o without Loft Hond Thread

mechanical clamp

cop is used

Coble Gr\‘;'r or Anti-

frictio asher

Rubber Gromme? Figure 1

Coble Adopter Chein Ring when dust

. Place proper conductors in contact cavities and tighten all pressure screws to 25 foot/

pounds torque. For insulations with indicator light assemblies, the following must be
done before tightening: Place white “Light” wire in positive contact cavity. Place
black “light”” wire in negative contact cavity. Tighten all pressure. screws to 25 foot/

pounds torque.

FORM PE-18 8/73 67



D. Support the barrel assembly in a vise having smooth-faced jaws; shells with female
skirt have flange for holding. Shells with male skirt but without flange should be held
with dust cover or female shell as a holding fixture. The shell keys are designed to
withstand the assembly torqgue.

E. Apply cable adapter or insulation clamp nut by hand, turning counter-clockwise {left
hand thread) until hand-tight. Apply wrench to cable adapter or insulation clamp and
tighten until it shoulders fully on barrel. See Figure 3.

Not Color Coded
Approx. 1/16*
Beyond Barrel

Yellow Foce

Pink Face

] ']
“—Rigid Front Insulator Coble Adapter
Silicone Insulator

Rigld Rear Insulator Figure 3

F. Slip grommet into cable adapter and engage either cable grip or gland washer in gland
nut. Draw up tight with wrench. If split clamp nut is used, tighten clamp screws.

LIGHT BULB REPLACEMENT

G. Folliow steps D to F in reverse order to replace light bulb. It is recommended, that any
time the connector is entered, a new light bulb be inserted.

FORM PE-18  8/73 68




The following is a guide relative to our recommended practice for removing foreign

matter from Pyle-Star-Line Neptune Series connectors when they become contaminated:

1. Blow-off surface material with compressed air.

2. . Do Not Use Solvents of any kind to remove oil or grease. Use a solution consisting
of 1-1 1/2 fluid ounces of Ninol 1281 detergent in 4 gallons of water. (Ninol is a
product of Stepan Chemical Co., Edans and Winnetka Road, Northfield, lliinois,
Phone: A.C.312 446-7500

3. For best results, the solution should be at a temperature of 160_t6 180°.

4, A stiff bristle brush should be use:d to scour the surface.

5. Wash with a 50% solution of alcohol & water. Any potable water can be used.
6. Blpw off surplus water and surface moisture.

7. Wash only with alcohol (not denatured).

8. Blow dry with air. Warm air from a heat gun can be used at a temperature tolerable
to the touch of bare hands. Open flames of any kind must not be used.

9. After connector is thoroughly dry, check insulation resistance between contacts and
between contacts and shell. The insulation resistance readings will be affected by the
circuit conditions. This must be taken into consideration before energy is applied to
the connectors.

10. If an oven is used for drying, temperature should be maintained at 160° to 180°.

THE PYLE-NATIONAL COMPANY — 1334 N. Kostner Ave., — Chicago, Ill. 60651

FORM PE-18 8/73
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PARTS LIST  [miw | 225040
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