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This report describes the development history of the MC-1390.
A current, authoritative record of the design intent, product
characteristics, and development history is presented.
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ENGINEERING DEVELOPMENT AND DESIGN CHARACTERISTICS
| . OF THE MC-1390
EXPLOSIVE SWITCH PACKAGE

Introduction

'Thls document provides a current, authoritative record of the

.

de51on intent, product characterlstlcs, and development his-
tory for the_hC -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.

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

Desisn 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 tc elécérieaii&: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 E
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 ' . E

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

2.3 Re&égbiligy 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 componernit has yet been established.

[

Description

The MC-1390 explosive switch package interconnects the MC-1366 E
and MC-1418 hydreostats with the TX-57 system. The package i
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. 1wo 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
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4.

electrically %o the PCB. The SA-1066-5 comnector, which
electrically comiects the MC-1390 to the MC-1351 interconnecting
box J6 connector tiivough the CF-1625 cable, is centered between
the vertical pluaes of the two printed-circuit boards and pro-
trudes through o::2 wall of the plastic housing in final assem-
bly. Cables Pl awd *»2 are wrapped with lacing twine and sealed
into one cable guids plate (see Figures 2 and 3), and cables

P2 and P4 are sealed into the second guide plate. The cable
leads are soldered inzo the printed-circuit boards from opposite
sides. The above components are fabricated as a subassembly as

shown in Figure 4. Duzing assembly into the housing, the

SA-1066-5 connector is pnsitioned into the housing wall by means

of a "D"-hole, the printzd circuit boards are positioned by
bosses molded into the base nf{ the housing, and the cable guide
plates are bonded into oppcsite walls of the housiung as shown
in Figure 5. The MC-1390 is encapsulated with a two-part

fpolyurethane resin foam potting material (see Figure 6).

'The outline configuration, hole patte*n 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.

1ol

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-1350.
The MC-1390 TR provides an inexpensive unit for military
training purposes in the Type 3A trainer weapons.

Product Characteristics

4.1 Capabilities

The MC-1390 proved to be functional at the temperature
extremes of +1600F and -659F. The switch pack was not
damaged when exposed to temperature extremes of +1900F
and -890F, Two mechanical shocks of 1000 g, 4 to S
milliseconds, did not degrade the MC-1390.
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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/" 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.

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, :~d (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) Vibratica while at =65°F or +160°F

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

Product Acceptance Requirements . 1

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

tance.
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6.1

6.2

100-Percent Tests

All units must comply with the following tests:
" (1) Bridge wire resistance,
(2) 1Insulation resistance (20 megohms minimum), and
(3) Circuit continuity and resistance requirements.

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

(3) Actuation

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 actuatior 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 hvdrostats. The ease of manufacture
and reliability in end-use environments were also prime
factors. '

A Diall plastic housing and microballoon encapsulation
matarial 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 b2 performed at the subassembly level immediately
prior to installation into the housing. To improve
reliability and to minimize circuit voltage drop, dup’ -
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.
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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 switcu
was lengthened by 0.137 inch and required printad-
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 ovrientation; this, in turn, required changes in
the cable lengths of the Pl, P2, and P3 cables. Except
for the change in the heigh. of the assembly, no changes
in plastic parts tooling werc 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 Contrcl engineering persomnel 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 camnot be 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 investigation it
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 pricr to
this change and had satisfactorily passed necessary
environmental testing. Four additional foam-potted
MC-1390's are now being subjected to environmental tests.

Schedules

Complete AOL for the MC-1390 was accomplished on June 23,
1961, while CER occurred on 3eptember 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.

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 vests - 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°F and
two hours at +190°F

'UNCLASSIFIED
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(4) Temperature shock:

(5)
(6)

(N

lemperaturce Duration
+160°F 4 hours
Ambient 5 minutes
-650F 4 hours
-800F 2 hours
-650F 2 hours
Ambient 5 minutes

-

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

X-ray

Linear acceleration ~ The unit, while at
ambient temperature, was accelerated to
150 g.

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 ro
problem.

7.3.2 MC~1390-X008

(1)

2)

(3)

UNCLASSIFIED ensma——m"
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100~percent tests - Bridge wire, continuity,
and insulation resistance.

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

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 -659F during the
third cycle. '

) 12
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(5)

(6)

Ko

High temperature - The unit was stabilized
at +1609F for 48 hours and then placed in a
+1900F chamber for two hours. After sta-
bilization at ambient room temperature the
unit successfully passed the 100-percent
elactrical tests.

-659F vibration - The unit was stabilized at
~659F and given the vibration cycling test
ver SC-4451(M) E-l-a. This high-level vibra=-
tion had no detrimental effect.

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

X-ray - An X-ray picture along the three
axes showed no detrimentzl effect from the
environments.

MC-1390-X016 and MC-1390-X024

(1)

(2)

(3)

10U-percent =2lectrical tests - The units were
given 100-percent electrical tests.

High temperature - The units were subjected
to 48 hours exposure to +160°F without detri-

ment.

c:rature cycle - The units wera cycled
as follows:

Temperatufe, Duration
+165°F 4 hours
Ampient 1 hour
-65°F 4 hours
Ambient 1 hour

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

13
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Vibration cyciing - The units were cycled
for one hour in each axis in accordance with
SC-4451(M) E-l-a (-igh-level). The units
were ‘then vibrated an =zdditional hour at
resonance in each axie. This vibration had
no detrimental effect.

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

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

X-rav - Pictures along each axis showad no
degradation.

1)

2

(3

@)

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

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

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

Temperature cycling - 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 with no detrimental effect.

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 subjiccted to 1000 g, & to 5
P milliseconds dura .1, once in each of two
' directions. Ther. ¢:re no detrimental
effects.,

7.3.5 MC-1390-X020 and MC-1390-X025

(L) 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
~-650F 4 hours
Ambient 1 hour

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

) (3) High Temperature - The units were subjected
‘ o to 48 hours exposure to +1609F without
detriment.

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

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

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

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

15
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High-temperature tests - The units
were subjected to 48 hours exposure to

Temperature cycle - The units were cycled
as follows:

Temperature Duration
+160°F 4 hours
Ambient 1 hour
-65°F 4 bours .
Ambient 1 hour

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

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

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

Linear acceleration - The units were
accelerated to 150 g without detriment.
This test was perfu-aned at ambient
temperature.

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.

16




MC-1390 Component Test History

Key: 1. DNumber tested
S 2. Test performed
3. Acceptance criteria
4. Number of failures
5. Test report
‘Test parameter Development tests including TMS
Temperature 1. Ten
2. Temperature cycle
3. To demonstrate function
during and after test
/ 4. No failures
’ 5. T-17258 T-17925
. T-17709 T-18018
T-17811
. - Vibration 1. Seven
- 2. SC-4451(M) E-l-a plus
- SC-4451 (M) I
; . 3. To demonstrate functiom
' after test
4, No failures
5. T-17258 T-17811
T-17709 T-18018
Shock Nine

1.
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

Eight
150 g, 1 teo 10 seconds

Linear Acceleration 1
' ‘ 2
‘ 3. Function during and after
4
5

test

No failures
T-17258 T-17925
T-17709 T-18018

UNCLASSIFIED
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Acceptance

SC-4451 (+DA-5 _
Modified to {
one hour at ¥
ambient room
temperature

1000 g, 4=5 ms,
two shocks

17



RIS @l
L I

vl A Tt S
L PR

o VI T e M, PPN
o\
5K

IFIED

FIGURE 1. IN-PROFNY TICTURE UsE2
IN JE ONARRSTY OF

TETIRAINE LEAL LEN

TH IUTUSS POLNTS
RS LS

P3oame FI CAMLE AT LEAD

FAINTS TN TRE MO

FICURE 3, IN-PRICESS FINTUPE CTEM TO LOCATE PL AXD F3 CARLES 1¥ TME PLASTIC
. wAB

. FICL 4, T-LIWC SUIASSIMELY
LE CUIDE PLATE IN THE MC-1390 ‘

R
‘.;;g, o

IN-PROCESS ALO-DOVN YIXTURE FOR BOCOIX

e 5 e Y o N VTN



APPENDIX A

PRODUCT SPECIFICATION FOR MC-1390
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ALL REQUIREMENTS OF SECTIONS 3 AND 4 OF THIS DRAWING ARE (C*, THIS NOTATION
Iy FOR DESIGN —\GE\(.‘x L\FORMATION ONLY,

1 SCOPE
This specification covers one type of explosive switch pack, MC-~1390.
2 APPLICABLE DOCUMENTS

Drawing 311206 »
NX-~311206 (F:r Design Agency Information Only)

3 REQUIREMENTS

3.1 General. The: product shall be manufactured in 2ccordance with Drawing 311206 or o IR
NX-311206 as specified by the Buyer. L

3.2 Precedence of Documents. If requiremen . of the following documents are in conflict,
precedence shail apply in the orcer 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 D ‘
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. The Supplier shall be responsible for completion and distribution of the

forms listed on DF-311206-0]}.
L.1.2 Test Instructions. The provisions of 173119, Test Instructions for 311206

shall & this requirement is not
4.2 In- l’roccsrs’pllnb;p(ect on gad Testing.  The &?:p)pher shall perform such in-process

inspection and testing as he deems necessary t5 obtain product conforming to the require-
ments of this specification.,

4.3 Final Assembly Testing
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4.3.1.1 Test Conditions.  Unless otherwise specified, tests shall be performed at room

~tmospheric conditions (70:13°F, not less than 23.08 inches Hg) and the MC-1390 shall
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 valucs specified herein are absolute. Sce 400207, Unless
otherwise sperified, tolérances shall be:

" Temperature: : +5°F
Time: ) 5 per cent
Shoox: : ’ ' 15 per cent

4.3.1.3 lot. A lotis defined as a quantity of items manufactured or assembled without

significant changes in materials, tools, ﬁrocessing, design essecntials, or other factors
which substantially affect the homogeneity of the items. The lot size shall noi exceed 30
MC-1390's for the first three and the last three lots; for all other lots the lot size shall not
exceed 150 MC-15390's. Unless otherwise approved by the Design Agency, all lct acceptance
tests shall be completed before the lot is shipped.

4.3.1.4 Rejected Units., MC-1390's that {fail any 100-per-cent test shail be rejected., Test
records for a rejected unit shall be submitted with the 1ot 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 ot and -
immediatety 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 S.zmp‘es. 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 1ot shall have
an equal chance of being drawn as part of a sample,
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4.3.2 Test Requirements i c e . . g‘
: o ¢
NTUALITY REGUIREMENTS A
. Test Test 100% | Lot Sapling!  Notes :
Test Title par, a_. c - 1
Group 1 -- yes -- -- 4 '
Bridge Wire Resistance 4.3.3.1 -- - -- -
Insulation Resistance 4.3.3.2 - - - -— _v
Circuit Continuity and Resistance 4.3.3.3 - -- -- -- i K
Growp 1I -- -- 6 0 5 ]
Temperature - 4.3.3.6 - - - 1 1 K
"Mechanical Shock at RT 4.3.3.7 - -- - 1 | B
Actuation 4.3.3.5 - -- -- 1 : R
Non-Actuation 4.3.3.4 - -- -~ 2 {1 B
D 10
158
, NOTES: 1. This test is destructive or degrading ("'D-Tested"'). ; £
2. This test is used only 1n conjunction with other tests, 1
3. Deletet. iz
| . Group 1 tests shall be performed in the order shown. 32
5. These are lot acceptance tests. Eich of the sample units shall meet the 3»
requirements of each of the Group II tests, in the order shown. ”ﬁ‘
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4.3.3.]1 Bridge Wire Resistance, Using 2 current of not more than 20 milliamperes and a
potential of not more than 3¢ volts DC, the resistance of the following circuits shall

433 Testss o

as specified.
Circuit Froua To_ . - Resistance (ohms)
1 -z a-L 2.00 1 2.52
2 -y - d1-F 200 252
3 a-3 J-Y 2.00 ¢ 2.52
4 a-T Ja-w 2.00 0 2.52

4.3.3.2 lnsulstion Resistance, With current limited to ot more than 1 milliampere, 2
potential of 50050 wolts DC shall be applied for 2t least 0.5 second between each of
the following circuits and all other electrically isolated circuits shorted to tester ground, h
During these tests, all unused connector pins shall be shorted to tester ground. The
leakige current shall ot exceed 25 microamperes. .

i
1 J-F,LV,2
2 A-S,T,W.Y o |D '
3 J1-X, P3-B ¢
4 Jl-e, P3-D
5 aA-B .
] A-PXN -
v d-a, FI-C
8 P1-A, P3-A o]
® -G, P4+-B g
1e J1-b, P4-D 3
HH Ja-B i
12 a-c,p
13 J1-U, P2-C i
1 P2-A, P4-A i,
i5 J1-M, P1-B 3
1 J1-E, P2-B
17 P3-C, P4-C i
18 a3, 1-D
»

Ji-H, P2-D

" we el [ [ TTTTTTT T T 11111
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4.3.3.3 Circuit Contimuty and Resistance.  Measurements shall be made by the voltmeter- ;—_.i z
ammeter or equivalent method. Using a current of not more than 100 milliamperes | &1.
and a potential of act more than 30 velts DC, the resistance of the following circuits sha.ll e £
| as specified. Circuits shall be tested in the order shoun. %
Circuit From To . Resistance (milliohms max.) j F
¢ . .Q'_‘
1 Jl-c P3-D 20 8
2 Ji-L aA-F 20 .
3 A-J Pi-D 25 Tk
4 J-X P3-B - 25 :
$ J1-E ¥2-D 25
] I-w aA-xY 20 ]
? J-M . Pi-B 25 :
8 91-E ' P2-B 25 -'
9 sl-a 21-C 35 §
10 -G P¢-B 30 ]
1 Jl-b P¢-D 30
2 J1-u P2-C 35 .
13 P3-C Pé&-C 40
14 J-P J1-H 39
15 a-Cc -D an 'D
1s Pi-A P3-A 40 ¥
, 17 P2z-A P4-A 45 ¢
4 l7
£
4
) i
t
, = Tl T 111 1]
. DWG. CLASSIFICATION TITLE DWE. NO.
—— PRODUCT SPECIFICATION 5' A
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(in-gecies] to a current flow of 17645 milliamperes DC for 5 minutes after whick cir
| cuits 9, 12, 14, 15, 16, and 17 (4.3.3.3) shall mmeet the requirements of 4.3.3.3,

4,3.3.,5 Actusdon. Each of the following bridge-wire circuits ghell bs wbjected © the
gpecified current flow for 2 milliseconds and all MC-1159's shall fire,

Bridgee-Wire Circuita

Circuit From " To Current (smperes DC)
1 -8 J-v 1.304,05
2 N-T Ji-w : L504,05
s A-Z J1-L (even gerisl 1.30,05
No. units only)
4 N-v 31-F {odd serinl 1.30£,05
A No, uxits ¢aly)

Upon firing, esch of the following normally-open switch circuits shall make and carry &

! current of 2742 amperes DC for 5045 milliseconds followed by F,24.5 amperes for one minute.

The MC-1390 £aall thenmest the requirements of 4.3.3.5.1, 4.3.5.5.2 ard 4,3.3.5.3.

‘ Normaﬂy_—Oyen Switch Clxrcuits
Circuit From Te
1 J-R P1-B
- 2 J1-R ) T
S ‘JI-B P2-B °
4 J1-B N-C
% J-K Jl=¢
] Ji-d aA-G

4.3,3.5.1 Contact Circuit Resistance, Measurements ghall be made by the voltmeter=-

. ammeter or equivaleant method, Using a current of not more than 100 milliamperes
and a potential of not more than 30 volts DC, the reaistance of each of the nonm.ny-cpen
gwitch circuits (433.5)nhallbelessth&no OBaOhm

£.3.35.2 Ftred Bridge Wire, ?or &t least one second, each of the bridge-wire circuite

in 4,3.3.1 shell be connected tc a power supply having a capability of 12
volis D¢ maximumm open-circuit voltage end 10 volis DC minimua voltage with a 2ctm
load. Then a potential of 5045 volts DC current limited to 110 milliamperes sbhall b
eprlied to each bridge-wire circuit. The 1nsulation resistance sha.l.l be at least
500 chms for each circuit.
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4.3.3.5.3 Open Circuit. A potential of 500+50 volts DC shall be applied for at least 0.5
se~ond between vach electrically 1solated circuit and all other circuits shorted to
tester ground. The leakage current shall not exceed 25 microamperes.

£4.3.3.6 Temperature. During this test, the MC-1390 connectors shall be mated. The
MC-1390 shail be subjected to the foliowing exposurcs in immediate sequence, with
testing as {ndicated.

! Temperature ’ A Duration Tests
160°F . - 4 hours --
Room ) : 60=5 minutes -
-65'F 4 hours ’ --
Room ' 6045 minutes -
160°F *  4hoers - --
Room ) 6025 minutes : -—
-63°F 4 hours -
Reom 6015 minutes . -
160°F 4 hours Note 1
Room 605 minutes -
«~65°F R 4 hours Note 1

NOTE It Duri-ng the last hour at this temperature, the MC-1390 shall meet the rejuire-
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-1390 shall meet the requirements of 4.3.3.1, 4.3.3.2, 4.3.3.2, and 4.3.3.4; and
visual inspection shall reveal no damage that might ultimately result in malfunction,

Tel®l T T T T I T TTTIT TP TP T4 T]
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i. 4.3.3.7 Mechanical Shock at Rocm Temperature. The MC-1390 shall be mounted per
j Figure 1. The MC-1390 shzll then be subjected to the following shocks.
] Zach shock shall appreximate a half sine wave. Upom completicn of these shocks,
o the MC-1330 sh2ll meet the regrirements of 4.3.3.1, 4.3.3.2, k.3.3.3 an? 4.3.3.%;
2 and visusl inspection shall reveal no damage that might ultimately result in
& .
4 malfunction. -
: , : . _ ) 'y
4 |- Fuzber of. Impect Direction Duratica
g ¢ shocks acceleration (g) (see Pigure 1) (rnilliseconds)
g, 1 1000 s 3-5
1 1000 Z+ -5
5
p
1
+
X - ’
} - g
ss | rlo] | HEREEEN Tl 11]
'DWG. CLASSIFICATION TITLE - oOWwG. O,
J FRODUCT SFECIFICATION sv A PS-311206
j DOC. REF. SYM. FCR MC-1390
‘ SHEET 9 g ¥ o0
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1. Torque mounting bolts to 40 to 50 Y‘ J ) J 5
inch-pourds. ‘ S ' i
2. Tape cables securely to the mounting ) ;{ .
plata,— — .- IV (O U :_}
3. Connectors shall be mnted. : i
4, Accelerometers used In monitoring Ll
accelerations shall be mounted on the ?N 3-25A Bolt, :
test fixturs, as close ¢ an MC-1390 our places :
mouniing point 28 possible without AN-980-10L Washer, -
tuuchmg the MC-1390, four places 7 -
/‘
.
Mounting Boss, 5/8"" dis.
by 1/8" highn, four places, Lae
- X i ‘
,Y"’_ A
FIGURE § . e
. AXES ORIENTATION ~ L
xs.| auTHORIZATION —::—:— DATE ] acriom| oac. [imr [pare] DWG CLASSIFICATION . %,_‘
C TYPE |4822|F ' T o - S
D APPD. 10822 %’3
E APPD.la422 331
v areo. - UN CLASSIFIED L
G APPD. &
s
. 2T " PROCUCT SPECIFICATION 5Y m "3
. APPD. FOR “?'m DRAWING WX h
APPD. PS-31126¢
APPD. reer B 7274
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APPENDIX B

TMS PLANNING FOR MC-1390
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ThS: 2344- 951
MC-1390 9.7
Revised 12/28/61

MR, W, J. Denison, 7124

Atm: C. L. Sparks |
MC-:%%), Explosive Switch Pack ,
, Purchase Order Number 91-1346 ,

Re: Resuits of the TooI-Mcc'e/Sum le Evcluation of the _

Manufectured by )
Evclucted in Accordance with the Tool-Made Sample Planning below.

Current P/N-  311206-00
Current N/X- 311206 , Lssue R ' .
TMS Serial Numbers -

TMS PLANNING FOR THE __MC-1390

(Minimum Requirements)

NX at TMS Plenning —- 311206 : Issua R
Number of TMS 5, one unpotted

Number to be Destructively Tested )

Est. TS Availability Date

Actucl TMS Availgbility Date

Design Engineer _C. L. Sparks Div /124 _Ext 29273
MD Engineer R. S. Fox Div 2333 _Ext 20170
TMS Engineer __J. P. Rynders Ext_33169

Date TMS Planning Completed 10-20-61
Sandia, Albugquergue

iocation of Evaluation

MANUFACTURING DEVELOPMENT SUBMITTAL INFORMATION (Fill in ofter recipt of TMS)

ltems mecnufectured by : for
Items mcnutactured to _ Issue of NX and Issue of Dwg.
ltem is (not) menufaciured frem production tools. ;
Supplier is /not) avthorized to continue fabrication prior to TMS release.

Supplier has (not) been authorized to ship product before TMS approved.

Goges cnd testers required and ones used for the evaluation:

AW~

7. Design changes in process ot time of TMS submittal:

Genercl comments of Menufacturing Development:

o

UNCLASSIFIED v




™S: 2344-900 S '

Ul UL 20 Caniszoen, 7124 -2 -
¥0-1390; 2-7
+ s e ssus [NCLASSIFIED
[
|
'\ . 2. TRUITING CONTOMANCE Action Org._ EC/XCD
2,1 Three of the six TMS M3-1390°s shall be checked dimensionally and the
rasults recordad as follows: :
2.1.1 .Drawing 311206, Issue_  H
Gage mounting holes usiﬁg Gage No. 311206-Gi
2.1.2 Certification of materigl and process specifications shall be
. - supplied with the TMS units, as follows: .
_ . Dwg. 205035, Issue__B_, encapsulation
e ST " Dwg. 400198, boading
¢ : : i )
2.2 ZXotes zzné cdizonsions shall be checked oa drawings as follows:

2.2.1 Drawing 164507, Issue G _,.Note 1, Soldaring




¥y WS Zanizen, Tich -3- TMS:23LL~951
MC-1390;2-7
Revised 12/28/61
3o WA NS TENUITTCATION Action Crg. 23LkL
.2 all be chockod por Noto 3 of Dwg

, 163L90, Issue F, 163491, Issue F,
Issue H.

o
&

Action Org. 7321

Tive TH5 wnils shall te uUOJerGQ to the following environmental tests,

. Visual inspection as well as
=753i01e DOLU=n0 el gnc;l se perfarmed following the tes»s. All tests
simil he perlormed in the scquence shown,

. Paragraph
Drzeniniion : Number

N - *ote 1

Srigge-iire Resls. : : be3.3.1

~a A

Tnoulation Resis ‘ Lh.3.3.2
Cxit. Con‘ty. and Resis.W h.3.3.3
Yon-Actuation R - B "Le3.3.L
Tcﬁpc*aﬁu;e | ' o - . Le3.3.6
Vikration ab 160°F o | ‘ _ *Nété 2
Vitration at ~65°F ' = o *Note'B
Letvation (S-9 and S-10 only) | L » he3e345

HMech. Shock at -65°F ' o sNote It

Acvuation (S 15 and S"lé Oﬂy) o R | h030.305

*See Appendix

33
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. J. Denison, 7124 : -k - . - TMS:23LL-951

MC-1390;2-7
Revised 12/28/61

5. FUCTICHAL FIT 70 HOCK-UP

1 e unit shall be checked for compatibility with the next assembly.

natires below denote agreement to the above planning only.

gl sizned by:

Jd. 2. Zxmders C. LeRoy Sparks R. S. Fox
(LS Zrnzineer and Dite) “(Design Engineer and Date) (D Engineer and bave)
N2l o Prepared) (Planning Approved) . (Planning Concurred With)

34
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. vr. ¥, J. Tinisen, 7ilk -2 - T¥S:23LL-951
‘ . hC-1390,“-7 :
o : Revised 12/28/61 K

¥ete L Sne shot tihwrough top and onc throuch side opposite connector.
uo y at 160FF = Tho MC=-1390 shell ‘bo oxposed to a temporaluro of
iring the test and for four hours before the test is started.
390 shall then be subjected to the Vibration Requirements
velow. Upon completion of this vibration, the MC-1390 shall-

cuirements of L.3.3.1, L.3.3. 2, Le3.3.3 and Le3.3.4 of

»
'
6]

0y b

[N G 6 ey G'
d
<4

HOp ey o

4Y]
[ONUINES

-65°F - The MC-1390 shall be exposed to a temperature of
~-55°F during the test and for four hours before the test is started.

Trhe 1 C-1390 shall then be subjected to the Vibration Requirements ' . 3
listed below. Upon completion of this vibration, the MC-1390 shall -
meet the reoguirements of Le3¢3.l, Le3e342, Le3.3.3 and Le3.3.4 of :

+ " 25-311206-C .

AT T A m S

- 2. . L
.\Cu: ] VIOIooLon av

tion Requirements: The MC-1390 shall be mounted per Figure 1

ka1l be vibrated for 20 minutes in each of the three axes shown

icure 1, This shall be accomplis..ed by vibrating in one 20-minute
rough 2 frequency range of 10 to 2000 to 10 cps at the vibratary

Lerations specified below., During this vibration, all contacts

nstantly monitored with a thyratron contact chatter monitor

e ¢o :
: e of detecting chatter of 10 microseconds duration and there A 1
v be no indicavion of chatter. 1
Frequency Cycle ) Constant Accelsration
Ranze (cos) A - or Double Amplitude
10-73.7-10 , 0.036 inch
?3.7"500"73c7 10'Og .
5G60-2000-500 ' 5.0g

N¥ote Lt MNechanical 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.

e MNC-1390 shall be mounted per Figure 1. The MC-1390 shall then be

wojected vo the following shocks. Each shock shall approximate a half

rne wave. Upon completion of these shocks, the MC~1390 shall meet the

canirenents of h.3u3.1, La343.2, h.3.3.3 and L.3.3. 0f PS-311206-G.

Ribntelchy Impact Direction - . Duration
of Shocks Acceleration (g) - (See Figure 1) - (Milliseconds)
1 150 ‘ Y« 1mm

) : 1 150 : Z+ : 11+1

we 1 is per PS-311206-G.

35
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