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ENGINEERING DEVELOPMENT AND DESIGN CHARACTERISTICS
OF THE MC-1390

EXPLOSIVE SWITCH PACKAGE

Introduction 

This document provides a current, authoritative record of the
design intent, product characteristics, and development his-
tory for the.MC-1390 explosive switch package and the MC-1390
TR (Type 3A) trainer as used in the TX-57. The product
definition, drawings, and specifications which are the basis
for production contracts are listed on NX 311206 and NX 311386,
respectively.

. /
The assistance and contribution of W. K. Rogers in preparing
the. Development History Section is gratefully acknowledged.

2. Design Intent 

2.1 Functional Reauirements 

2.1.1 Mechanical 

The MC-1390 is required to fit with 100-percent
interchangeability the mounting features of the
aft pressure cover without interfering with other
components after all mating connectors have been
attached. The MC-1390 is required to be as small
in size and weight as engineering design will per-
mit, without sacrificing reliability.

2.1.2 Electrical 

The MC-1390 is required to electrically inter-
connect the hydrostats with the TX-57 system and
to provide switching functions dictated by the
system depth bomb option.
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2.2 Environmental Conditions 

The MC-1390 switch package must be capable of performing
its switching function through the temperature range of
-65 °F to +160 ° F. This function occurs both at the time

• 	 of weapon release and at the time of water entry. The
nonoperating environments which must not degrade the
switch are:

Thermal Cycling
Handling Shock and Vibration
Laydown Shock,. 1000 g
Delivery Aircraft Vibration
Parachute Retardation, 145 g
Water Entry Shock, 100 g

The MC-1390 is mounted inside the sealed and dessicated
portion of the TX-57 and will not be subjected to humid-
ity, salt atmosphere, fungus, ozone, fuel vapors, sand,
dust, or ultraviolet radiation.

2.3 ReVability Requirements 

The reliability of the MC-1390 must be compatible with
the TX-57 system reliability as defined in the Military
Characteristics. No specific requirement for the
MC-1390 as a component has yet been established.

Description

The MC-1390 explosive switch package interconnects the MC-1366
and MC-1418 hydrostats with the TX-57 syStem. The package
consists of four MC-1159 explosive switches, two printed-
circuit boards, four pigtail cables with two SA-769-2 connec-
tors and two SA-769-28 connectors, one SA-1066-5 chassis
mounted connector (see Figure 1), two plastic (Diall 52-20-30)
cable guide plates, one plastic assembly housing, eight lam-
inated phenolic spacers, and associated wiring. Two MC-1159
explosive switches are plugged into one side of each printed-
circuit board (PCB), and the switch pins are soldered into
the PCB through gold-plated holes on the opposite side of the
board. A phenolic spacer, 0.12-inch thick, is bonded to the
switch at each end and to the PCB to provide structural
rigidity and to prevent the metal switch case from shorting

UNCLASSIFIED
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electrically 	 the PCB. The SA-1066-5 connector, which
electricalay ‘.onl)ects the MC-1390 to the MC-1351 interconnecting
box J6 conneecicI through the CF-1625 cable, is centered between
the vertical 	 of the two printed-circuit boards and pro-
trudes through 0:,2 w.all of the plastic housing in final assem-
bly. Cables P1 rn,..) ?3 are wrapped with lacing twine and sealed
into one cable guiC, ;; . ate (see Figures 2 and 3), and cables
P2 and P4 are sealec: f.1: -:o the second guide plate. The cable
leads are soldered in43 the printed-circuit boards from opposite
sides. The above compnents are fabricated as a subassembly as
shown in Figure 4. Du:ing assembly into the housing, the
SA-1066-5 connector is r ,ositioned into the housing-wall by means
of a "D"-hole, the printed cArcuit boards are positioned by
bosses molded into the base ,-)17 the housing, and the cable guide
plates are bonded into opposite walls of the housing_ as shown
in Figure 5. The MC-1390 is encapsulated with a two-part:
-polyurethane resin foam potting material (see Figure 6).

The outline configuration, hole pattern, and hole locations
are given on product drawing 311206. The box dimensions of the
MC-1390 are approximately 3.51 x 3.26 x 2.44 inches, and the
weight of the assembly is 1.13 pounds.

/ .1 -.3

The MC-1390 TR (trainer for Type 3A weapon) has the same exter-
nal configuration as the MC-1390. As defined in product draw-
ing 311386, only five circuits are required to be continuous.
Only wiring simulating one normally closed contact of each
MC-1159 is provided in the trainer for the purpose of monitoring
the continuity of the normally closed hydrostat contacts. The
markings, "For Training Use Only," on the MC-1390 TR are the
same color as the markings on the MC-1390 in order to make the
trainer as close as possible in appearance to the WR MC-1390.
The MC-1390 TR provides an inexpensive unit for military
training purposes in the Type 3A trainer weapons.

4. Product Characteristics 

4.1 Capabilities 

The MC-1390 proved to be functional at the temperature
extremes of +1600F and -650F. The switch pack was not
damaged when exposed to temperature extremes of +1900F
and -890F. Two mechanical shocks of 1000 g, 4 to 5
milliseconds, did not degrade the MC-1390.

UNCLASSIFIED
immismons
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Vibration cycling at the 10-g level to 500 cps and 5 g'
to 2000 cps, linear acceleration to 150 g, and vibration
cycling at -65°F were performed, with no damage resulting
to the MC-1390.r" Fifteen MC-1390's were used in the TX- ..57
drop program, with no failures.

4.2 Limitations 

The MC-1390 has no known limitations in the TX-57 system.

5. Product Qualification 

At the beginning of production and at the requalification of
production, the manufacturing agency must produce units that
comply with the Tool-Made Sample (TMS) plans (see Appendix B).
The extent of the TMS testing is affected by the following:

(1). Judgment of design and production techniques

(2) Testing of parts, subassemblies, and assemblies
prior to TMS submittal (development experience with
units made on production or "hard" tooling)

(3) Compromise among (a) requirements of the Military
Characteristics and Stockpile-to-Target document,
(b) test facilities availability, 	 (c) time re-
quired to perform the qualification tests.

Tests, in addition to those shown in Section 6, Production
Acceptance Requirements, may be chosen from the following:

(1) Vibration while at -65 °F or +160 ° F

(2) High mechanical shock immediately after stabiliza-
tion at - 65°F or +160 ° F.

6. Product Acceptance Requirements 

The Product Specification (PS-311206) included in Appendix A
lists the requirements of the MC-1390 in production lot accep-
tance.

UNCLASSIFIED
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6.1 100-Percent Tests 

All units must comply with the following tests:

(1) Bridge wire resistance,

(2) Insulation resistance (20 megohms minimum), and

(3) Circuit continuity and resistance requirements.

6.2 Lot Sample Tests 

A lot of MC-1390's is described as follows:

First three lots 	 50 units maximum
Last three lots 	 50 units maximum
All others 	 150 units maximum

The sample size is six per lot, and the number of failures
acceptable is zero. All lot sample tests are destructive
(D) tests. These tests are described as:

(1) Temperature

Temperature 	Duration

+160 ° F 	 4 hours
Ambient 	 1 hour
-65 °F 	 4 hours

This cycle is to be performed three times, and
the electrical tests (100 percent) are to be
performed during the latter portion of the last
temperature extreme.

(2) Mechanical Shock at Room Temperature

The MC-1390, while at room temperature, will
receive two shocks of 1000 g, 4 to 5 milli-
seconds duration, one-half sine wave shape.
The unit must maintain electrical and mechan-
ical integrity during and after this test.

UNCLASSIFIED
	 8



• 	
: 	 :

amiamimi
UNCLASSIFIED

(3) Actuation

Each 1, -1159 within the MC-1390 must actuate
when fired with 580 milliamperes per bridge
wire for 2 milliseconds.

6.3 Testers 

The FT-988 provides for circuit continuity and insulation
resistance tests and for bridgewire resistance checks.
The PT-989 provides the switch actuation firing pulse and
provides for post-fire bridge wire insulation resistance
checks.•

7. Development History

/ 7.1 Design 

Preliminary weapon layouts resulted in the planning of
an initial package size not to exceed 3.5 x 3.25 x 2.25
inches with six cables extending from the sides of the
package to the six hydrostats. The ease of manufacture
and reliability in end-use environments were also prime
factors.

A Dian plastic housing and microballoon encapsulation
material met the requirements of weight and also appeared
to provide the strength needed to withstand required
thermal and mechanical environments. To facilitate en-
capsulation, the longitudinal axes of both the printed-
circuit boards and the MC-1159 explosive switches were
oriented in the vertical plane of the assembly. The
cables were sealed into Diall plastic cable guide plates
which in turn were bonded to the assembly housing.
This latter feature enabled in-process electrical testing
to be performed at the subassembly level immediately
prior to installation into the housing. To improve
reliability and to minimize circuit voltage drop, dup7:-
cate circuitry was electrically paralleled on each side
of the printed-circuit boards. Also, in the interests

•
	 of simplicity and reduced cost, the printed-circuit boards

were made identical. One system channel is assigned to
each board.

UNCLASSIFIED
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Upon completion of the initial design, much of the work
on the MC-1390 was concerned with changes dictated by
system requirements. Changes in the circuitry of the
printed-circuit boards were necessitated by the deletion
of two hydrostats within the system. This also required
changes in cable lengths. The MC - 1159 explosive switc..,
was lengthened by 0.137 inch and required printed-
circuit board changes as well as an increase of 0.060
inch in the MC-1390 package height. During first hard-
ware assembly, an interference with the next assembly
was discovered. It was nec . sary to invert the MC-1390
to avoid this interference. Structural changes in the
next assembly necessitated a 90-degree rotation in the
mounting orientation; this, in turn, required changes in
the cable lengths of the P1, P2, and P3 cables. Except
for the change in the heigh_ of the assembly, no changes
in plastic parts tooling wen:. required.

•

Difficulty was encountered with the design of an in-
process test fixture to be used in making electrical
checks of the circuits which cannot be checked after en-
capsulation. Because of the short length of the MC-1159
pins which protrude through the printed-circuit boards,
it may be difficult to assure proper electrical contact
while performing circuit resistance checks. The in-
process test fixtures are presently being fabricated.
Quality Control engineering personnel have performed a
study using data obtained on early development units by
open setup and have determined that, if continuity checks
instead of circuit resistance checks were made, there
would be a 0.999 confidence that the resistance of these
circuits would be below 0.010 ohm in 100 percent of the
circuits. This alternate method will be utilized if
proper electrical contact with the switch cannot he made.

Between the conclusion of Phase III and the start of
Phase IV in the MC-1390 development program, a high
percentage of MC-1159 switches received from the
supplier for use in the MC-1390 exhibited cracking in
both contact pin and actuator pin glass headers. It
was evident that the cracks were caused during buildup
of the switch by the supplier, and corrective action

10
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was initiated. However, during this in•restigation
was determined that microballoon resin could possibly
be drawn into the switch housing through the header
cracks as a consequence of a high vaccuum being pulled
on the unit during the encapsulation process. Any
switch' malfunction which might result would not be de-

, 	 tected until after firing the switch. The encapsulating
material for the MC-1390 was changed to 10-pound-per-
cubic-foot density polyurethane foam to avoid this prob-
lem, since cracked headers might occur for other reasons
and might go undetected before inclusion into the MC-1390.
This change decreased the component weight by 0.37 pound.

Two MC-1390 switch packs had been foam-potted prier to
this change and had satisfactorily passed necessary
environmental testing. Four additional foam-potted
MC-1390's are now being subjected to environmental tests.

7.2 Schedules 

Complete AOI for the MC-1390 was accomplished on June 23,
1961, while CER occurred on September 8, 1961. TMS sub-
mittal is scheduled for February 5, 1962. The first pro-
duction unit is scheduled for March 1962.

Sixty-two MC-1390 development units were ordered on de-
velopment order 91-1346 to BAC/KCD to be delivered in four
phases between October 1960 and January 1962.

7.3 Development Test History 

Ten units have completed development environmental tests,
and four are in the process of development environmental
testing. The ten tested units showed no problems. The
tests are described below.

7.3.1 MC-1390-X006 

(1) 100-percent Lests bridge wire, continuity,
and insulation resistance.

(2) Load test - 20 amperes for 0.1 second, and
5 amperes for 5 minutes, on normally closed
contacts.

(3) High temperature - 48 hours at +160 0F and
two hours at +190 ,-2F.

11
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(4) Temperature shock:

Temperature 	 Duration

+160°F 	 4 hours
Ambient 	 5 minutes
-65°F 	 ' 	 4 hours
-800F 	 2 hours
-65°F 	 2 hours
Ambient 	 5 minutes

This cycle was repeated three times, and an
electrical check (100-percent test) was made.

(5) X-ray

(6) Linear acceleration - The unit, while at
ambient temperature, was accelerated to
150 g.

(7) Mechanical shock - The unit, while at
ambient temperature, was shocked twice
at 1000 g, 4 to 5 ms duration, without
damage. An electrical check showed no
problem.

7.3.2 MC-1390-X008 

(1) 100-percent tests - Bridge wire, continuity,
and insulation resistance.

(2) Load test of normally closed contacts, 100-
percent tests.

(3) Temperature shock:

Temperature 	 Duration 

+160°F 	 4 hours
Ambient 	 5 minutes
-65°F 	 4 hours'
-80°F 	 2 hours
-65°F 	 2 hours
Ambient 	 5 minutes

One switch was actuated at -650F during the
third cycle.

UNCLASSIFIED anIMMIMIsi
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(4) High temperature - The unit was stabilized

at +160°F for 48 hours and then placed in a
+190°F chamber for two hours. After sta-
bilization at ambient room temperature the
unit successfully passed the 100-percent
el_ictrical tests.

(5) -65°F vibration - The unit was stabilized at
-65°F and given the vibration cycling test
Per SC-4451(M) E-1-a. This high-level vibra-
tion had no detrimental effect.

(6) Linear acceleration - The unit was subjected
to linear acceleration, in both directions of
each axis, of 150 g for one minute. There
was no detrimental effect.

(7) X-ray - An X-ray picture along the three
axes showed no detrimental effect from the
environments.

7.3.3 MC-1390-X016 and MC-1390-X024 

(1) 100-percent ::electrical tests - The units were
given 100-percent electrical tests.

(2) High temperature - The units were subjected
to 48 hours exposure to +160 °F without detri-
ment.

(3)
	 2rature cycle - The units were cycled

as follows:

Temperature .	Duration

+160°F 	 4 hours
Ambient 	 1 hour
-65 °F 	 4 hours
Ambient 	 1 hour

Three cycles were performed, with no detri-
mental effect.

UNCLASSIFIED
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(4) Vibration cycling - The units were cycled
for one hour in each axis in accor6ance with
SC-4451(M) E-1-a (1-.igh-level). The units
were then vibrated .n -..dditional hour at
resonance in each axis. This vibration had
no detrimental effect.

(5) Linear acceleration - The units were sub-
jected to 150 g linear acceleration in the
+Y axis. There was no detrimental effect.

(6) High-g shock - The units were shocked twice
to 1000 g, 4 to 5 milliseconds duration.
There was no detrimental effect.

(7) X-ray - Pictures along each axis showed no
degradation.

7.3.4 MC-1390-X029 and MC-1390-X030 

(1) 100 percent electrical tests - The units
were subjected to the electrical accept-
ance tests per PS-311206.

(2) High temperature - The units were sub-
jected to 48 hours exposure tc +160°F
without detriment. •

(3) Temperature cycling - The units were cycled
as follows:

Temperature 	 Duration

+160°F 	 '4 hours
AMbient 	 1 hour
-65°F 4 hours •
Ambient 	 1 hour

The units were subjected to three of these
cycles with no detrimental effect.

(4) Linear acceleration - The units were
soaked at -65°F and then accelerated to
200 g on a centrifuge. There were no
detrimental effects.

14
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(5) Mechanical shock - The units were soaked
at +160 F and subj,, cted to 1000 g, 4 to 5
milliseconds dura art, once in each of two
directions. Them v:fre no detrimental
effects.

7.3.5 MC-1390-.7.020 and MC-1390-X025 

(1) 100 percent electrical tests - These units
were given 100 percent electrical tests.

(2) Temperature cycle - The units were cycled
as follows:

Temperature 	 Duration

+1600F
	

4 hours
Ambient
	

1 hour
-65°F
	

4 hours
Ambient
	

1 hour

The units were subjected to three of these
cycles wit's no detrimental effects.

High Temperature - The units were subjected
to 48 hours exposure to +160 0F without
detriment.

Vibration cycling at . -65°F - The units were
cycled for 20 minutes in each axis per SC-
4451(M) E-1-a. There was no degradation of
the MC-1390.

(5) High-g shock - The units were shocked twice
to 1000 g, 4 to 5 milliseconds duration.
There were no detrimental effects.

7.3.6 MC-1390-001 and MC-1390-002 - These units were
encapsulated with foam plastic. They were tested
as follows:

(1) 100 percent electrical tests - The units
were subjected to the electrical tests
without failure.

15
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(2) High-temperature tests - The units

were subjected to 48 hours exposure to
+160°F without degradation.

(3) Temperature cycle - The units were cycled
as follows:

Temperature 	 Duration

+160°F 	 4 hours
Ambient 	 1 hot=
-65°F 	 4 hours
Ambient 	 1 hour

• 	 The units were subjected to three of these
cycles with no detrimental effects.

(4) X-ray - The X-ray was made in each axis.
No trouble was evident.

(5) Vibration - The units were vibrated at
ambient temperature for one hour in each
axis to the test SC-4451(M) E-1-a, high-
level cycling. There were no detrimental
effects.

(6) Linear acceleration - The units were
accelerated to 150 g without detriment.
This test was perfted at ambient
temperature.

(7) Mechanical shock - The units were shocked
once in each of two directions to 1000 g,
4 to 5 milliseconds duration. There were
no detrimental effects.

UNCLASSIFIED
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TABLE I

MC-1390 Component Test History

Key: 1. Number tested
2. Test performed
3. Acceptance criteria
4. Number of failures
5. Test report

Vibration

Development tests including TMS 	 Acceptance 

1. Ten 	 SC-4451(4A-5
2. Temperature cycle 	 Modified to
3. To demonstrate function 	 one hour at

during and after test 	 ambient room
4. No failures 	 temperature
5. T-17258 T-17925

T-17709 T-18018
T-178Il

1. Seven
2. SC-4451(M) E-1-a plus

SC-4451(M) i
3. To demonstrate function

after test
4. No failures
5. T-17258 T-17811

T-17709 T-18018

Test parameter

Temperature

Shock 1. Nine
2. 1000 g, 4-5 ms, two shocks
3. Maintain function during

and after test
4. No failures
5. T-17258 T-17811

T-17709 T-18018

1000 g, 4-5 ms,
two shocks

Linear Acceleration 	 1. Eight
2. 150 g, 1 to 10 seconds
3. Function during and after

test
4. No failures
5. T-].7258 T-17925

T-17709 T-18018

17
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APPENDIX A

PRODUCT SPECIFICATION FOR MC-1390
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A LLREQUIRENIENTS OF SECTIONS 3 AND 4 OF THIS DRAV. LNG ARE C'. THIS NOTATJON
IS FOR DESIGN AGENCY INFORMATION ONLY.

1 SCOPE
. 	 .

This specification covers one type of explosive switch pack, MC-1390.

2 APPLICABLE DOCUMENTS 	 - 	 -

Drawing 311206
NX-311206 (F•::• Design Agency Information Only)

3 REQUIREMENTS

3.1 General. 	 The product shall be manufactured in accordance with Drawing 311206 or
NX-311206 as specified by the Buyer.

3.2 Precedence of Documents. 	 If requiremen , of the following documents are in conflict,
precedence shall apply in the order shown.

1. Contract or Purchase Order
2. Product drawings and specifications
3. Referenced specifications and instructions

3.3 Serial Numbers. 	 MC-1390's shall be serial numbered in sequence of manufacture
and shall be marked with respective serial numbers before starting 100-per-cent tests.

Once assigned, a serial number shall not be reassigned to another MC-1390.

4 QUALITY PROVISIONS

4.1 General. 	 The provisions of 162768, Inspection and Testing, shall apply.

4.1.1 Records. 	 Mr Supplier shall be responsible for completion and distribution of the
forms listed on DF-311206-01.

4.1.2 Test Instructions. 	 The provisions of 173119, Test Instructions for 311206,
	shall apply (this reol4rement 	 is not

Testing. 	
p1)..

4.2 In-Process Inspection ina 	 esting. 	 The Supplier shall perform such in-process
inspection and testing as he deems necessary to obtain product conforming to the require-

ments of this specification.

4.3 Final Assembly Testing

4.3,1 General 	 •

15s 	 j_F H 1
TfTLE

...1___LL—Lx.
'

I
DWG. No.owo. CLASSIFICATION

PRODLCT SPECIFICATION 5Y A PS-311206
FOR MC-1390 IDOC. REF. SYM.

- SHEET 2
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4.3.1.1 Test Conditions. 	 Unless otherwise specified, tests shall be performed at room

atmospheric conditions (70-115'F, not less than 23.08 inches Hg) and the MC-1390 shell
be at room temperature when each test is started. All test chambers shall have a volume of
at least three times that of the items being tested therein. .

4.3.1.2 Tolerances. 	 Limiting values specified herein are absolute. 	 See 400207. Unless 	 -

otherwise specified, tolerances shall be:

Temperature: 	 -1.57
Time: 	 -1--5 per cent

.

• Shocat: 	 45 per cent

4.3.1.3 	 Lot. 	 A lot is defined as a quantity of items manufacWred or assembled without
significant changes in materials, tools, processing, design essentials, or other factors

which substantially affect the homogeneity of the items. The lot site shall not exceed 50
MC-1390's for the First three and the last three lots; for all other lots the lot size shall not
exceed 150 MC-1390's. Unless otherwise approved by the Design Agency, all lot acceptance
tests shall be completed before the lot is shipped.

4.3.1.4 	 Rejected Units. 	 MC-1:390's that fail any 100-per-cent test shall be rejected. Test
records for a rejected unit shall be submitted with the lot of which it was a part. Re-

_ jected units shall not be reworked and shall be marked so as to prevent accidental use.

4.3.1.5 "D-Tested" Units. 	 UnitS subjected to tests designated as destructive or degrading
shall be marked '!D", or "D-Tested" if space permits, in a contrasting color, pre-

ferably red.

4.3.1.6 Rejected Lots. 	 • Whenever a lot is rejected, the Supplier shall hold the lot and -
immediately notify the Buyer and the Design Agency. Disposition of the lot will be

determined jointly by the Buyer and the Design Agency.

4.3.1.7 Selection of Samples. 	 Each lot shall be sampled at random, after all defectives
found in 100-per-cent testing have been removed, so that each unit in a lot shall have

an equal chance of being drawn as part of a sample.

Iss FY I 0 1 / 1-1 1 I 1 1
DWG. CLASSIFICATION TITLE DWG. NO.

PRODUCT SPECIFICATION 5Y A PS-31;206
FOR MC-I390DOC. REF. SYM.

SHEET 3 	 d F- /o

PimeTte Ir t# • A.
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4.3.2 Test Requirements

Notes
Test Title

Test
par.

Group I
Bridge Wire Resistance
Insulation Resistance
Circuit Continuity and Resistance

yes
4.3.3.1
4.3.3.2
4.3.3.3

Group II
Temperature
'Mechanical Shock at RT
Actuation

0
•11,11•,4.3.3.G

4. 3. 3.7
4.3.3.5

5
1
1
I

•••

Non-Actuation 4.3.3.4

NOTES: 	 1. This test is destructive or degrading ("D-Tested").
2. This test is used only in conjunction with other tests.
3. Deleted.

4. Group I tests shall be performed in the order shown.
5. These are lot acceptance tests. Each of the sample units shall meet the

requirements of each of the Group II tests, in the order shown.

1111111111111111
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PS-311206
TITLE

PRODUCT SPECIFICATION
FOR MC-1390DOC. REF.  SYNC
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4.3.3 Tests'

4.3.3.1 Bridge WirelFtesistance. Using a current of not more than 20 milliamperes and a
potential of not more than 30 volts DC, the resistance of the following circuits shall

as specified.

Circuit Frc To Resistance (ohms)

1 J1-3 J1-L 2.00 to 2.52
2 JI-IT Jl-F 2.00 lo 2.52
3 J1-3 Jl-Y 2.00 to 2.52
4 J1-T .11-W 2.00 to 2.52

4.3.3.2 Insulation Resistazce. With current limited to uot more than 1 milliampere, a
potential of 500±50 volts DC shall be applied for at least 0.5 second between eacb of

the following circuits and all other electrically isolated circuits shorted to tester ground.
During these tests, all unused connector pins shall be shorted to tester ground. The
leak. ge current shall rot exceed 25 microamperes.

Number 	Cirvyalt

1 .1l-F,L,V,Z
2 	 .11-S,T,LY
3 	 p243
4 	 Jl-e, P343
S 	 J1-8
6 	 a-P,21

P1-C
P3-A

	

9 	 J1-G, P4-13

	

10 	 P4-D
J1-8

	

12 	 J1-C,D

	

13 	 J1-11, P2-C

	

14 	 P2-A, P4-A

	

15 	 J1-21, P1-11
	IC	 J1-8, P2-/3

	

17 	 P3-C, P4-C

	

1$ 	 J1-J, P1-D

	

19 	 P3-D

I-1111H
TITLE

PRODUCT SPECIFICATIO
FOR MC-1390

SHEET

SCMAIM 
ALI,.

/11•••••■•



4.3.3.3 Circuit Continuity and Resistance. Measurements shall be made by the voltmeter-
ammeter or equivalent method. Using a current of not more than 100 milliamperes

and a potential of act more than 30 volts DC, the resistance of the folLywing circuits shall he
as specified. Circuits shall be tested in the order shows.

Circuit 	 From 	 Resistance milliohms max.

1 J1-c P3-D 20
2 JI-L J1-F 20
3 JI-J Pi-D 25
4 J1-1C P3-B 25
5 J1-111 P2-0 25
6 JI-Vi Jl-Y 20

JI-M P1-B 25
3 J1-E P2-8 25
9 JI-a P1-C 35

10 J1-G P4-B 30
11 J1-b P4-D 30
12 J1-U P2-C 35
13 P3-C P4-C 40
14 31-P J141 33
15 31-C 11-D 30
14 PI-A P3-A 40
17 P2-A P4-A 45

•

11111 F 	 ■1111111111111111111■ 	 Ell
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4.3.3.4 Non-Actuation. 	 Circuits 1, 2, 3, and 4 (4.3.3,1) shall simultaneously be subjected

(in-aeries, to a current flow of 175*5 milliamperes DC for 5 minutes after whict
cults 9, 12, 14, 15, 16, and 17 (4.3.3.3) shall meet the requirements of 4.3.8.3.

4.3.3,5 Acturkdon. 	 Each of the following bridge-wire circuits shell be subjected to the
specified current flow for 2 milliseconds and all MC-1159's shall tiro.

Bridge-Wire Circuits 

Circuit 	From	 • To 	 Current (amperes DC) 

1	 -8 	 .71-T
	

1.30e,05
2	 J1-T	 J1 -Vi

	
LSOrtz.05

3	 Jl-Z	 .71-L (even serial
	

1.30*.05
No. =Os only)

4 	 J1-V 	 Jl-F (odd serial 	 1•30+,05
No. units only)

Upon firing, each of the following normally-open switch circuits shall make and carry a
current of 27+.2 amperes DC for 50±5 millisecxmds followed by F.1t.5 amperes for one minute .

The MC-1390 rhall then meet the requirements of 4.3.3.5.1, 4.3...5.2 and 4.3.3.5.3.

Normally-Open Switch Circuits

Circuit 	 From	 To

1	 J1-8	 P1-73
• 2	 J1-R	 • .71-P

3	 J1-8	 P2-73
4	 J1-8	 Jl-C
5	 - J1-K	 J1-c
I 	 .71-b	 J1-0

4

▪ 

.3.3.5.1 Contact Circuit Resistawe. Measurements shall be made by the voltmeter-
• ammeter or equivalent method. Using a current of not more than 100 milliornperes

and a potential of not more than 30 volts DC, the resistance of each of the normally-open
switch circuits (4.3.3.5) shall be less than 0.035 ohm.

4.3.3,5.2 Fired Bridge Wire. For at least one second, each of the bridge-vire circuits
in 4.3.3.1 shall be connected to a pone: supply having a capability of 12

volts DC maximum open-circuit voltage and 10 volts DC minim= voltage with a 2olua
load. Then a potential of 50+5 volts DC current limited to 114 milliamperes shall b.:,
applied to each bridge-`..re circuit. The insulation resistance shall be at least
500 ohms for each circuit.

!SS 	 D E F 0]
DWG. CLASSIFICATION

DOC. REF. SYM.

TITLE
PRODUCT. SPECIFICATION

FOR MC-1390
5Y A owe. SO-
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4.3.3.3.3 Open Circuit. 	 A potential of 300=50 volts DC shall be applied for at least 0.5
ser:onci between each electrically isolated circuit and all other circuits shorted to

tester ground. The leakage current shall not exceed 25 microamperes.

Temperature. 	 During this test, the MC-1390 connectors shall be mated. Tne
1%1C-1390 shall be subjected to the following exposures in immediate sequence, with

testing as indicated.

NOTE 1: 	 During the last hour at this temperature, the MC-1390 shall meet the require-
ments of 4.3.3.1, 4.3.3.2, 4.3.3.3 and 4.3.3.4.

Upon completion of the last temperature exposure and after at least 4 hours at room tempera-
ture, the MC-l390 shall meet the requirements of 4.3.3.1, 4.3.3.2. 4.3.3.3, and 4.3.3.4; and
visual inspection shall reveal no damage that might ultimately result in malfunction.

1111111111111111•1111111I111111111111111111111E

Temperature 	 Duration 	 Tests

160 °F
	

4 hours
Room 	 60=5 minutes
-65'F
	

4 hours
Room
	 60=5 minutes

160 ° F
	

4 hours
Room 	 60=5 minutes
-65°F
	

4 hours
Ro-om 	 60=5 minutes
160 °F
	

4 hours 	 Note 1
Room 	 60=5 minutes 	 --
-65 °F
	

4 hours 	 Note 1

DWG. CLASSIFICATION TITLE
PRODUCT SPECIFICATION

FOR MC-1390

DWG. NO.

PS-311206

SHEET	 8

UNCLASSTRE
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4-5

1 	 1000 	 Y+
1 	 1000 	 Z+

OW kW= •T►PIMIll MN
4.3.3.7 Mechanical Shock at Roc= Tc=perature. The MC-1390 shall be mounted per

Figure 1. The MC-1390 shall then be subjected to the following shocks.
Each shock shall approximate a half sine wave. Upon completion of these shocks,
the MC-1390 shall meet the revirements of 4.3.3.1, 4.3.3.2, 4.3.3.3 and 4.3.3.4;
and visual inspection shall reveal no damage that mdght ultimately result in
malfunction. •

lumber of. 	 Impact 	 Direction 	 Duration
shocks 	 acceleration (g) 	(see Figure 1) 	(milliseconds

DWG. CLASSIFICATtOM

DOC. REF. SYM.

TITLE

PRODUCT SPECIFICATION
FOR MC-1390

DWG- P.O.

PS-3112065Y A
SHEET 9 a

itn Wit An.

SC 540S Alf 15 .S0 I
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PROMCT SPECIFICATION

FOR MC-I3100 
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NOTE:
TOrque mounting bolts to 40 to 50
inch-pounds.

2. Tape cables securely to the mounting
plats,— --

3. Connectors shall be mated. 	 •
4. Accelerometers used in monitoring

accelerations shall be mounted on the
test fixturs, as close to an MC-1390
mounting point as possible without
touching the MC-1390.

ff"

AN 3-25A Bolt,
four places

ANT-960-10L Washer,
four places

UNCLASSIFIED

Mounting Boss, 5/8" dia.
by 1/8" high, four places.

Yf
MGM

AXIS ORIENTATION

A UTH ORI ZA TION C rut
t P•C. 	 DATE ACTION

TYPE

04116.

4422 KSC

DATIL

APP.°. 4422

E APED. a422

F A PPD.

A PPD.

A PPD.

A PFD.

A PPD.

*PPD.

^PPD.

APPS .

t

2
•
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APPENDIX B

TMS PLANNING FOR MC-1390
•
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; 2-7
MR. 1■1. J. Denison, 7124 	 Revised 12/28/61.

Attn: C. L. Sparks

Re: Results of the Tool-Made Sample Evaluation of the 	 Explosive Switch Pack 
Manufactured by 	BC/KCD  	 , Purchase Order Number 	91-1346 
Evaluated in Accordance with the Tool-Made Sample Planning below.

Current P/I•1- 311206-00
Current N/X- 311206, Issue R
TMS Serial Numbers-

TMS PLANNING FOR THE  MC-1390 
(Minimum Requirements)

NX ct TMS Planning 	 Issuening 	 R

Number of TMS 	6, one unpotted 
Number to be Destructively Tested 	5 
Est. TMS Availability Date 	
Actual TMS Availability Date
Design Eng ineer ngineer  C. L. Sparks 

	Div X533
275t__ iit 13g3211677 __693 _

MD Engineer 	R. SS. Fox 
TMS Engineer 	J. P. Rynders 
Date TMS Planning Completed 	 10-20-61 
Location of Evaluation 	Sandia, Albuquerque 

MANUFACTURING DEVELOPMENT SUBMITTAL. INFORMATION (Fill in after recipt of TMS)

1. Items manufactured by  	 for 	
2. Items manufactured to 	 Issue of NX 	 and 	 Issue of Dwg 	
3. Item is (not) manufactured from production tools.

4. Supplier is (not) authorized to continue fabrication prior to TMS release.
5. Supplier has (not) been authorized to ship product before TMS approved.
6. Gages and testers required and ones used for the evaluation: 	

7. Design changes in process at time of TMS submittal• 	

B. General commeits of Manufacturing Development. 	

TMS: 2344-951

MC-1390

UNCLASSIFIED   MD ENGINEER ORG. DATE



J. Danizon, 7124 - 2 ' TMS: 2344-9G
Ii7.-1390; 2-7

11 . F.:j:•:::•.P.Y P.F,SULTS UNCLASSIFIED

•2. Di!:..-TINGCON".702.1.'s_NCE 	Action Org. BC/KCD 

2.1 Three of the six TM'S 1=-1390 °s shall be checked dimensionally and the
results recorded as follows:

2.1.1 .Drawing 311206, Issue

Gage mounting holes using Gage No. 311206-G1

2.1.2 Certification of material and process specifications shall be
supplied with the BLS uaits, as follows:.

Dwg. 205035, Issue B encapsulation

Dwg. 400198, bonding

2.2 Nstes and dimensions shall be checked on drawings as follow::

2.2.1 Drawing 164507, Issue G 	 1 Soldering

32
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71 24 	 3 INS :2344-951

NO-1390;2-7
Revised 12/28/61

3. 	 77,-)1:17'.2:FTCATICY Action Org. 2344    

o: thc ?iC-1391 1 c chall be chockod por Noto 3 of Dag
Issue F, 1631439, Issue F, 163490, Issue F, 163491, Issue F,

::oto 5 r:nd 7 of Dwg 311206, Issue H.

=I, '2115'2S Action Org. 7321   

7ivo '21.3 units shall be subjected to the following environmental tests.
Visual inspection as well as

be performed following the tests. A11 tests
performed in the sequence shown,

?s_3712t-,6. 	 Tssue G

Paragraph
NumberD7oc7.Thtion

Resis

Con:ty. and Resis..

Note 1

4.3.3.1

4.3.3.2

4.3.3.3

:Ton-Actuation 4.3.3.4

4.3.3.6

Vibration at 160 °F *Note 2

Vibration at -65 °F *Note 3

Actuation (S-9 and S-10 only) 4.3.3.5

Mach. Shock at -65 °F *Note 4

.Actuation (8-15 and S-16 only) 4.3.3.5

*See Appendix

UNCLASSIFIED
33
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Denison, 7124

•

5. FU::CTIri:AL FIT TO MOCK-UP

Ms:2344-951
MC-1390; 2-7
Revised 12/28/61

5.1 nr1 ,,, 1:1-, t shall be checked for compatibility with the next assembly.

The siLmatures below denote agreement to the above planning only.

C_' „final si3.ned by:
• •

J. P. ?..7nd-rs
L:b ..,:.;ineer and Dlte)
CP1anning Prepared)

C. LeRoy Sparks 	 R. S. Fox 
-7Design Engineer and Date) 00 Engineer and Da -z,eY

(Planning Approved) 	 (Planning Concurred With)
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J. .._n= son, 7124

UNCLASSIFIED
TMS:2344-951
MC-1390; 2-7
Revised 12/28/61

note 1 Cne shot through top and one through side opposite connector.

2 '•'::_brIlt .lon at loos Tho NC-1390 shall bo oxp000d to a tomporaturo of
161:)': during the toot and for four hours before the test is started.
The ,•C-1390 shall then be subjected to the Vibration Requirements
listed below. Upon completion of this vibration, the MC-1390 shall.
mcet the recuirements of 4.3.3.1, 4.3.3.2, 4.3.3.3 and 4.3.3.4 of
PS-311206-G .

:,-;t3 3 Vibration . at -65 °F - The NC-1390 shall be exposed to a temperature of
-65 °F during the test and for four hours before the test is started.
Thc:, 1.:0-1390 shall then be. subjected to the Vibration Requirements
listed below. Upon completion of this vibration, the MC-1390 shall
meet the requirements of 4.3.3.1, 4.3.3.2, 4.3.3.3 and 4.3.3.4 of

• PS-311206-0- .

Vibratioll.Requirements: The MC-1390 shall be mounted per Figure 1
and shall be vibrated for 20 minutes in each of the three axes shown
in Figure 1. This shall be accomplte,ed by vibrating in one 20-minute
cycle through a frequency range of 10 to 2000. to 10 cps at the vibratory
accelerations specified below. During this vibration, all contacts
shall be constantly monitored with a thyratron contact chatter monitor -
capable of detecting chatter of 10 microseconds duration and there
shall be no indication of chatter.

Frequency Cycle
Range (cps)

Constant Acceleration
or Double Amplitude  

10-73.7-10 	 0.036 inch
73.7-500-73-7 	 10.0g
500-2000-500 	 5.0g

Note Nechanical Shock at -65 °F - The MC-1390 shall be exposed to a temperature
of -65°F during the test and for four hours before the test started.
The N0-1390 shall be mounted per Figure 1. The MG-1390. shall then be
subjected to the following shocks. Each shock shall approximate a half
sine wave. Upon completion of these shocks, the MC-1390 shall meet the
requireMents of 4.3.3.1, 4.3.3.2, 4.3.3.3 and 4.3.3.4 of PS-311206-G.

XuMber 	 Impact
of Shocks 	 Acceleration (g) 

Direction
(See Figure 1),

Duration
(Milliseconds)

•
150 	 'Y+ 	 11±1

1
	

150 	 Z+ 	 11±1

Figure 1 is per PS-311206-G.

35
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