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PILOT PRODUCTION REPORT ON TEE

MC-1127 ROTARY SWITCH
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M. V. Schell, 8141-4

ABSTRACT

This report provides a record of the pilot production history for the
MC-1127 rotary switch. Component test results,* product definition draw-
ings and specifiCatfons are included in the Appendices.
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PILOT PRODUCTION REPORT ON THE

MC-1127 ROTARY SWITCH

Introduction

This document provides a record of
pilot production history for the MC-1127
rotary switch (Figure 1) which was intended
to provide a means of selecting the RETARD
or the FREE-FALL option for delivering the
Mk 41 bomb. It consists of a double-pole,
single-throw switch which permits or pre-
vents activation of the parachute deployment
detonators. The switch must be set before
takeoff of the aircraft; it is readily accessi-
ble through an access door in the bomb tail
subassembly.

Product characteristics and develop-
ment history are included in the Character-
istics and Development Report, SCDR 42-60,
(Reference 1). The product definition draw-
ings and specifications are listed on NX 310916 in Appendix B.

Figure 	 MC-1127 Rotary Switch
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Test and Quality Acquirements

The MC-1127 was to meet the requirements of the tests listed below,
which are detailed in TR 310916 (included in the Appendix):

1. Circuit Resistance
2. Insulation Resistance
3. Mechanical-Electrical Function
4. Eigh Temperature
5. Low Temperature
6. Temperature Shock
7. Fumidity
8. Vibration
9. Linear Acceleration

10. Mechanical Shock

A sampling plan is used for lot acceptance, based on successful perform-
ance of the item in environmental tests (see QS 310916 in Appendix B).
Component test results are shown in Appendix A.

Pilot Production Fistory

;Because of the frequent occurrence of high contact resistance in develop-
ment units subjected to environmental testing, additional MC-1127's were
obtained for environmental tests performed during pilot production. Four of
these new units were subjected to humidity testing per TR-310916, and during
the test high contact resistance was observed on all units. One unit had
circuit resistance readings of 1.361 and 1.919 ohms, and was removed for
inspection after nine days of exposure. There was no evidence of moisture
within this unit or of corroded contacts, and the remaining three units had
resistances well within tolerance at the conclusion of the 20-day test.

Throughout the test, insulation resistance values exceeded the allowable
minimum. The lowest reading obtained was 60 rnegohms after exposure to
humidity for 20 days.

When no moisture was observed in the units after exposure to humidity,
it was decided that the high contact resistances had been caused by outgassing
of materials within the unit. The cured silicone sealant, the silicone rubber.
quad-ring shaft packing, and the connector 0-ring had all been recommended
for the application as having no outgassing characteristics; therefore, the
insulation materials were felt to be the only remaining possible contributors

UN CLASSIFIED
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to this condition. Of these, the vinyl insulation tubing per MIL-I-7444 used on
the wiring harness has the least favorable characteristics, because this
material often outgasses at a rate in direct proportion to temperature.

A test was conducted to determine whether the presence of vinyl sleeving
affected the contact resistance. In this test one MC-1I27 was assembled with-
out the vinyl sleeving and was subjected to extended high temperature storage
and temperature cycling. Contact resistance measurements made during the
elevated temperature exposure were well below the allowable maximum of
0.15 ohm, with 0.029 ohm being the highest reading obtained.

Since there was no appreciable increase in contact resistance during the
course of this test, it was decided that outgassing by the vinyl sleeving had
been the cause of the high contact resistance in previous tests. It was antici-
pated that a change to inert sleeving material would result in an improvement
in switch performance; however, sufficient time for evaluation testing was
not available before TMS testing was scheduled to begin.

The use of soft room-temperature vulcanizing silicone mastic to form a
seal at the unit cover and plate interface was found to preclude the use of a
paint finish, because minute deposits of the silicone left on the surface during
the assembly process cannot be completely removed. These deposits cause
the paint to lift off. However, the plain anodized finish was determined to be
satisfactory, and the requirement for painting the unit was removed_ This in
turn required a change from white-filled to black-filled marking on the switch
mounting plate.

Several units failed to meet the knob position requirement (see Note,
Para. 2.3 of TR. 310916) during production checks. Investigation revealed
that the flatness tolerances that could be held on the SA-793 sheet-metal
mounting lugs did not produce consistent perpendicularity between the shaft and
the mounting lug plane. A 3-degree departure from perpendicularity in this
area causes interference between the switch shaft and the mounting plate
clearance hole sides when the two are assembled. Further departure produces
sufficient binding to overcome the force applied to the shaft by the snap-action
spring, which means that the positioning fuliction may not be performed. Also,
it was not possible to increase the diameter of the clearance hole and maintain
sufficient material to hold the shaft packing. Consequently, the producdon
agency was allowed the optional use of shims between the switch lugs and the
mounting plate to produce alignment by hand-fitting parts which interfere.

UNCLASSIFIED
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TMS Activity

Two groups of MC-1127's comprising six units each were submitted for
environmental tests and evaluation. Four units in the first group were sub-
jected to high temperature and low temperature tests per TR-310916. Contact
resistance values exceeded the allowable limit on all units after both tests,
with the highest readings being greater than 2 ohms. No further environmental
tests were performed on these units, and a rejection TMS-ER was issued
March 7, 1960,

The failure of the first group of TMS units to meet circuit resistance
requirements verified earlier indications that a change in the interior materials
was required. Tests conducted before the above failures indicated that the
vinyl insulation tubing was at fault, and an inert material such as irradiated
polyethylene was recommended as a replacement. On the basis of this re-
commendation, heat-shrinkable irradiated polyethylene tubing was incorporated
to replace the vinyl tubing in the MC-1127, but schedules did not afford time to
conduct verification testing.

A second lot was assembled and six of these units were selected for
TMS evaluation. On April 12, 1960 tests listed on TR 310916 were begun. The
performance of all units was satisfactory with one exception; on one check
during humidity testing, the resistance of one circuit in one unit was 0.194
ohm, or 0.044 olun over the allowable limit. No other discrepancies were
observed, and the acceptance TMS-ER was issued June 8, 1960.

First Production Lot

The first production lot of 25 units was sampled per QS 310916, Para.
3. 2. a. Ten units were subjected to and passed temperature shock and vibra-
tion tests; five of the units were subjected to ten 48-hour humidity cycles. At
the conclusion of the tumidity test, on one of the five units two of four switch
circuit resistances exceeded the allowable maximum of 0. lb ohm by 0.335 ohm,
causing rejection of the lot. Two days after the completion of the humidity test,
electrical checks showed the four switch circuits over the maximum allowable
resistance by 0.026 to 0.041 ohm. The unit was disassembled, inspected, and
the SA-793 switch was sent to Organization 1621 for evaluation.

The circuit resistances of the remaining 24 units were measured to
determine whether changes had occurred during the interim period. The
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following results were observed:

1... In the group of five units subjected to temperature shock and
vibration, three units had readings of 0.222 to 0.850 ohm.

2. The group of four remaining units which had been subjected to
temperature shock, vibration, and humidity were all over limits;
measurements of 0.245 to 1.050 ohm were obtained. One unit in
the group of 15 non-tested units had resistances of 0.470 to 0.500
ohm. The remaining 14 units had circuit resistances less than the
allowable 0.150 ohm.

In light of the high resistances exhibited by this lot of units, an overall
component evaluation was conducted. The responsible Albuquerque organi-
zations undertook the evaluation of the SA-793 switch, and Sandia Livermore
undertook the evaluation of the MC-1127.

Efforts at Albuquerque were centered on determining the capability of
the SA-793 to maintain contact resistance lower than the limit of 0.050 ohm
over long storage periods. The resistances of switches which had been
stored for periods up to one year were measured. A large number of units
having high resistances (as high as 3 ohms) were found.

The SA - 793 switch in the MC - 1127 which had caused the first lot re-
jection was removed and disassembled and the contacts examined. The con-
tacts were discolored, and grease films on them contained bits of bakelite and
fibers. It was decided that the grease did not afford sufficient corrosion
protection to the copper, and that the bakelite material had contributed to the
out-of-limits resistance; therefore, the SA-793, as defined by the drawings in
effect in early July 1960, was not reliable enough to warrant its further use.

At the request of Division 1432, i late 1959, an evaluation test was
performed on 20 switches assembled with Handy and Harman Alloy No. 995,
Type B, (Ag, Mg, Ni), stationary contacts, and coin silver on phosphor bronze
rotors (see References 2 and 3). The resistances obtained during environmenta
tests were low; in several instances values of less than 1 milliohm were
recorded. After storage at Albuquerque for over seven znonths, the resistances
of 13 of these switches were obtained. The maximum value recorded was
0.001 ohm, and four switches had minimum values of 0.0002 ohm.

Following the full evaluation outlined above, negotiations with Arrcw-
Hart and Hegeman, the supplier, were made to change the switch definition.
As a result of the negotiations the stationary contact material was changed
from copper to the Handy and Harmon silver alloy, the rotors were changed to
coin silver on hard copper, and the bakelite mechanism-spacing washers were
changed to teflon. The existing requirement for contact lubrication was re-
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viewed, resulting in the incorporation of General Electric G-300 Versilube
(a silicone grease) to be used in a thin film on the contact surfaces. With
these changes incorporated, it was felt that the SA-793 switch would become
suitably reliable.

Evaluation of the MC-1127 insulation and sealing materials had been
conducted before the lot-testing failure; however, the cure characteristics
of the silicone sealant were not veil known. These characteristics were in-
vestigated, and it was found that the sealant activator, or catalyst, which
effects the room-temperature vulcanizing process, has a mildly corrosive
effect on copper. A test, conducted at Livermore to determine the degree of
protection to the copper switch contacts afforded by the grease film, showed
that the catalyst in the DC 5302 - DC 5303 system induced rather serious
corrosion. This corrosion was apparently caused by a reaction between the
grease and the sealant catalyst released as a gas. Switch contacts, previously
cleaned and greased, which were exisosed to the gases given off by the sealant
during its cure, acquired green corrosion on all surfaces covered by the
grease while bare copper remained unchanged. Contact resistances of 2.52
ohms and 0.085 ohm were recorded after five days of exposure in a sealed
system.

In view of this occurrence, the significant difference in resistance
between those MC-1127's which exceeded the allowable limit and those SA-
793's which exceeded the allowable limit appeared to be explained.

The new SA-793 was incorporated on the MC-1127 product drawing by
an "asterisk" class ("A" but without retrofit) ECO. In order io preserve
production continuity, the Dow Corning sealant was not changed to a more
desirable General Electric product at this time. In order to reduce the
possibility of an unfavorable reaction between the sealant and the greased
contacts, a modified assembly procedure was incorporated, wherein the unit
connector was placed loosely in its mounting hole to provide a vent through
which the catalyst could dissipate during the sealant cure. The assembly was
then purged, using dry nitrogen, and the connector was installed, sealing
the unit.

Tests conducted by marwfacturers to determine the corrosive effects of
silicone sealants cured in the presence of copper showed marked differences.
In the systems evaluated, the variable which showed the greatest influence
was the catalyst used. Negligible corrosion effects on copper were produced
by General Electric RTV-60 sealant with 0.1 percent Therrnolite 12 catalyst.
This was verified by closed-system "bomb" tests conducted at Livermore.
The sealant requirements for the MC-1127 were then changed from the Dow
Corning DC 5302 -DC 5303 product to the General Electric RTV-60. This
change was not made in time to be incorporated in the units fabricated for
TMS re-evaluation.

UNCLASSIFIED
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TIVIS .^-.e-Evaluation

Six units assembled with the new SA-793 switch and using the Dow Corn-
ing sealant were subjected to the environmental tests of TR 310916 for evalu-
ation purposes. Part way through the testing sequence the requirement for
the option provided by the 11.1C-1127 was deleted from the Military Character-
istics for the weapon. As a result, the full course of evaluation was not
conducted; however, electrical checks were made on the units and the full
environmental test schedule was completed. Initial contact resistances were
from 0.030 to 0.032 ohm except for one unit which had 0.100 ohm before
actuation and 0.038 ohm after actuation. The range of contact resistance
through the entire testing sequence was 0.027 to 0.046 ohm.

Improvement Area

In order to further improve reliability of the MC-1127, it was deemed
desirable to delete as much as possible of the silicone sealant from the
assembly. It has been shown that silicone rubber fully cured in the mold has
very low outgassing rates compared to those of silicone mastics cured in
place. Since the seal between the switch cover and mounting plate contains
the greatest volume of sealant, a gasket of mold-cured silicone rubber was
evaluated as a possible substitution. Rubber was procured and gaskets were
made in the Livermore shop.

Three units were assembled for test purposes. The gasket was used
in place of the mastic sealant, and cap screws torqued to 5 Le 1 inch -pounds
were used to fasten the cover to the plate. One unit contained the obsolete
copper-contact SA-793 switch and the other two contained the silver-contact
switches. The three units were subjected to a 20-day humidity test (per SCS-7)
during which they performed satisfactorily. Switch resistance and insulation
resistance values were satisfactory on all units during the test. The circuit
resistances of the unit containing the copper-contact SA-793 were measured
one week after its removal from hirnidity. Two of the four switch circuits
exceeded the maximum resistance of 0.150 ohm by 0.203 ohm; the remaining
two circuits measured 0.053 ohm. The unit was disassembled and inspected.
No changes in the appearance of the switch materials, such as might have
been induced by moisture, were noted.

Because the requirement for the MC-1127 was dropped from the system,
the final configuration of the unit has no production history. The additional
testing performed after the last THIS and a long-term storage surveillance
showed it to be suitable for use if the requirement for it is revived.

UNCLASSIFIED



.11.simi
UNCLASSIFIED

$rs
Gage and Tester

Gage L40 126 checks the correctness
of the rnounling-hole pattern of the MC-
1127. The hole pattern is correct if the
four gage pins will easily enter the mount-
ing-plate holes when the gage is placed on
the unit.

The PT-780 (Figure 2) is used to
check circuit resistance, insulation
resistance, and the mechanical-electrical
functioning of the MC-11271. Circuit re-
sistance checks are made with a precision
rnilliohrneter which measures the circuit
during passage of a 0. 100-ampere current.
insulation resistance checks are made with
a vacuum-tube voltmeter which measures
the voltage drop caused by leakage current
fIov,Thg cur i ng the application of 500 volts
DC to the circuit under test.

Mechanical-electrical function checks
are performed using pilot 1arnps as electri-
ci circuit loads and with a plexiglass plate
on the front panel of the PT defining knob-
position limits. The switch funtion is
checked by the "on" and "off" condition of
the pilot lamps, and the knob-positioning
function of the snan-action s ,,vi.tch mech-
anism is checked 	 comparison of the

77)0S:tf.01". after 5 -7,.itchini-7- with the
f. 	 )tabl;..- 	 • :narks on the panel piate.

2. The PT - 7n,
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Volt,a7ce:
	

±2 perccnt
Current: 	 ±2 r)ercent
lesi s 	 ±3 percent

li4 Drawinos. 	 drawing 146711 (REF) shall be used
us a r-c2ron'oc 	 tize tr2st5 cpecified herein. 	 The
refc2ronr2 	 Lhese o: connc'oor J1 indicated on the
schc7utf,-

A 	 comrenrzt pc'r of the 1'C - 1 1 ,77 may be
the cognjonent. In-procc3s

z`J? 	 - 	 tc 	 _certain that an a.,:::- ;7.bZu is
nrerZ7 . r)re , 	; rt 	 r 	 C ti:Tt outlined herein may be per-

on to 	 -rip; to :- Ive .Hnc: at the Tiscretion of
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Test „icilities. 	f,2 ,;'csurcr7.ents o[values spectied'hers.in shall
be made with instruments having sufficient accuracy to insure
the quality of raeasurements indicated by the specified .torieran-
ces of paragraph 1.3, unless otherwise specified. Test chambers
shall have a volume of at least twice that of the eouipment
being tested therein and shall be arnmged so that a minimum
of radiant heat or circulating air impin.77es directly on the 	 1
ecuipment. Unless otherwise specii2d, -tests shall be performOV
at room atpheric conditions.

1.2 Definitions.

1.2.1 RETARD rosition. 	 ✓ Then the switch knob is in or is 'rotated
to r. ^e cr.unterclockwise position, the switch contacts are
closed, Hereafter in this srecifiction, this position will
be re:erred to as the 17:ETA -D position.

- -,
fp •"-- 11 FREE FALL  rosition. .7hen the s') .tch knob is in or is rotated

to the clot._.klvi3:' nosition, the s'_'itch conta-ts are open.
Hereafter in this scecfic.,:tion, this position will be
referred t a as the FR -E FALL ,00sition.

1. 	 Tolerances on ::,nvf:- pnmental 7cnditions. Unless otherwise
specified, environmental test conditins shall be held within
the folloin

Te=cr::ture: 	 ±5°F
Relative Hu -Liditu: 	 ±5 perm . ntage points
Vibration Tolerance:

.A of
Frer;uency:

±5 percent
percent (shall approximate a sine wave)
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the supplier. ..;.The perforMancQ.rQquiremerLts of the various tests
shall not apply to the,lassem64 prf:or to riveting. This para-
gra!7h is strictly for the use of -the supplier in fabrication of
the 1:70-1127 and is not a basis for final acceptance.
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UNCLASSIFIED
Each NC-11P7 (hereafter in this specification called the assembly
shalt be alpable of meeting the requirements of the following .
tests:.

2.1 ContinuitIL and Circuit Resistance. The resistance of each
circuit as listed below shall be measured b; the voltmeter-
ammeter or equivalent method using a maintained Q.1 ampere
current from a maximum source of - 6 volts DC.

2.1.1 Switch in FREE FALL Position.

From Pin

F

G
A

To Pin

D
D

H

Circuit Resistance (ohms) 

Open circuit
Cpen circuit
Cpen circuit
Cpen circuit
0.01 maximum

2.1.2 Switch in RETARD Position. The current specified in 2.1
shall be app/ied only after 1-! . .-.11Z)7 switch is closed.

Prom Pin To Fin

D
D

H

Circuit Resistance (Ohs)

0.15 maximum
0.1.5 maximum
0.15 maximum
0.15 maximum
0.01 maximum

it

c.1.5 The tests specified 2.19
area One cvcie. This cycle
total of Utrce c7„ , cto:3. ALL
icc.h.tv

2.1.1 9 (2n ,71 2.1.2 shall be consid-
shall be repeated two times for a
leads shalt be as short as pract-

	/n,-3ulcztion Resistcnce. 	 :Vith the ..,?itch in the RETARD pcsition,
potenti,21 of 	 ±1'5 	 DC shall. be applied for 15 seconds
rtriuN between och 	 os indfcated or. drawing 146711 and

/*late

7

'4o ,s/Z/S9 

AosZei°425.;;,4% 

APPD.



o4,

all remaining isolated circuits shorted to the case. The in-
sulation leakage current shalt not exceed SO microamperes.

2.3 Mechanical-Electrical Function. During this test,
the componentmust be firmly assembled (including '0' ring) to the component

mounting plate. The partial assembly or complete MC-1127 must
be firmly fastened down during test. The switch shall be oper-
ated 50 ±10 operations before the test proceeds. Connect the
switch circuits (2) to two continuity lamp indicators (this
circuit shall draw 150b ,=-50 ma at 6 to 32 volts).

NOTE: During normal operation, the switch has a rotary snap
action when the switch knob is rotated from one position

past the other position. After switching, the knob snaps to the
closest indicated position when released. After release, the
knob shall point to the indicator line on the switch face with-
in the following limits: 5° toward the other position or 20°
in the opposite direction. The action and limits are the same
in either switching direction.

2.3.1 Operate the switch knob of the assembly so that the pointer
indicates the FREE FALL position. Now rotate the knob slow-
ly counterclockwise toward the RETARD position without ac-
tuating the snap-action mechanism. If the knob pointer doeS
not rotate back of its own accord, when released, to the
original position, the switch assembly or component shall be
rejected.

2.5.2 Operate the switch knob of the assembly so that the pointer
indicates the RETARD position and repeat 2.3.1 except that
the knob shall be rotated in a clockwise direction toward the
FREE FALL POSition.

2.4 High Temperature Test. The assembly with switch in RETARD pos-
ition, shall be placed in a suitable chamber. The chamber temp-
erature shall be raised to 160°F at a maximum relative humidity
of 5 percent. The temeerature of the assembly shall be stabil-
ized and maintained at this level for 50 hours. While at this
temperature, it shall meet the requirements of 	 2.1.2, and
2.2. Upon return to room conditions, visual inspection shall
reveal no damage which might ultimately result in malfunction.

2.5 Low  Temperature. The assemble with switch in RETA:23 position
shall be placed in a suitable chamber. 2antrol of humidity is
net significant. 	 The cha: .:Iber temperature shall be reduced to
-65°F. The temperature of the assembly shall be stabilized and
maintained at this level for 48 hours. While at this temperatu

CHK
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it shall meet the requirements of 2;1.2 and 2.2. 'Upon return
to room conditions, visual inspection shall reveal no damage
which might ultimately result in malfunction.

2.6 Temnerature Shock. The assembly with switch in RETARD position
shat l be tested in accordance with MIL-E-5272 (USAF), Section
4,3.1; except that the high temperature shall be 160°F, and the
low temperature shall be -65'F.- Upon completion of this test
and within a period of 5 minutes, the assembly shall meet the
requirements of - 	 2.1.2, and 2.2. Visual inspection shall
reveal no damage which might ultimately result in malfunction.

2 . 7 LaaiclayELLL.
2.7.1 Preconditioning. The assembly shall be placed in a chamber

that has been preheated to 130°F and has a relative humidity
of 15% maximum. The assembly shall remain in the chamber for
a period of 24 hours. Immediately upon withdrawal, the
assembly shall be placed in a suitable humidity chamber and
subjected to ten humidity cycles in accordance with 2.7.2
with no lap se of time between cycles.

2.7.2 Humidity Cycle. While the assembly with switch in RETARD
position Ls in the chamber, the humidity shall be maintained
at 90 to 98 percent relative humidity throughout ihr follow-
ing cycle:

a. The temperature shall be raised to 149°F within four
hours and maintained at this point for eight hours.

b. The temperature shall then be reduced to 86°F within four
hours and maintained at this point for 21 hours.

c. The temperature shall be reduced to 6(..'°F within one hour
and maintained at this point for four hours.

d. The temperature shall then be raised to 86°1 within one
hour and maintained at this point for five hours.

e. Following co mpletion of test and within 4 hour,s, the
assembly shall meet the requirements of 2.1..? and 2.2.

2.7.5 Inspection Following Test. Up0'. completion of the above
tests, parts of the assembly shall reveal no deterioration of
materials, such as corrosion and water absorption. or poten-
	d	 • • 	 I P 	 m at :on o mo . sture which
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might ultimately result in malfunction.

2.8 Vibration. The assembly with switch in RETARD position shall
be mounted by its mounting flange. The temperature of the
assembly shall be stabilized before beginning .tests. During
each test, the switch unit shall be .monitored with an oscillo-
scope or equivalent. ✓ ith switch in RETARD position, no contact
or circuit opening shall be allowed. The assembly shall be op-
erated in accordance with 	 2.1.2, and 2.2 following each
test period. At the conclusion of these tests, visual inspec-
tion of the assembly 	 reveal no damage which nigh ultim-
ately result in malfunction.

2.8,1 Resonance.

2.8.1.1 SUrve . Resonant conditions (frequency, axis, temperature
s aP be determined by vibrating the assembly along each
of three mutually perpendicular axes at too. temperature
through a range of frequencies from 10 to 500 to 10 cps
varied slowly at accelerations or amplitudes not to ex-
ceed those in Table I.

2.8.1.2 Vibration at Resonance. The assembly shall be vibrated
at each resonant conTation observed in 2.8.1.1 at the
double amplitude or acceleration indicated in Table I.
The period of vibration shall be 60 minutes for resonance
occurring at room temperature. If more than one resonant
frequency was encountered at the same temperature along
one axis, the period of vibration as specified above for
this temperature may be divided among the different fre-
quencies or used to cover the frequency which caused the
most severe resonance. The method considered most likely
to prn(lir•o foil,tro should ho colot, tne-1 . 	 If no r ,?6onant
conditions are found, increase the time in 2.8.2 to two
hours.

TABLE I

Frequency 	 Constant acceleration
range (clas2 	 or double amoZitude

10 -
2.3 -
3.7 - 500

1.0g
0.056 inch

10..0g
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e t,'(..; 	 -11/. The assemb/v,sha/1 be vibrated through 'a frequencu
7!.. of 10 to 500. to 10 	 in 15 minute cyc/es at cn ap-,
plied double amplitude of 0.036 inch in the frequency range
of 10 to 73.7 cps and an applied constant acceleration of 10
fn the 73.7 to 500 cps range. Vibration shall. be applied
along each of three mutually perpendicular axes for one hour!
at room temperature.

2.9 Acceleration and Shock. The assembly with switch in RETARD
posttLon snaL4, be Aounted in such c manner as to simulate ser-
vice mounting.

4
2.9.1 Linear Acceleration. The assembly shall be subjected to a

constan acceleration of 50g for at least 60 seconds applied !
in both directions along each of three mutually perpendicu-
lar axes. During each acceleration period, the switch unit
shall be monitored using an oscilloscope or equivalent. !With
switch in RETARD position, no contact or circuit opening
snail be allowed. The assembly shall meet the requirements
of 	 2.1.2, and 2.2 after each acceleration period.

2. 0..2 Shock. The assemblu shall be subjected to a total of 18 inz- 1
pact shocks of 15g each. Of this total, three shock impulses;
shall be applied in each direction along each of the three
mutually perpendicular axes of the assembly. Lach shock 
pulse shall reach its maximum in 5-1/2 milliseconds and shag
have pulse time of 11 ±1 milliseconds. During each shock in -

pulse, the switch unit shall be monitored using an oscil/o-
scope or equivalent. With switch in RETARD position, no
tact or circuit opening shall be allowed. Upcz completion o:i
the f:est, t2CSC(27457„ shall mcet the requirements of
2.1.2, and 2.2.
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SECTION 2

THESE INSTRUCTIONS APPLY TO: 	 RC-1127 -

DATA FORM: 	 SA MPL ING PE.R RS PA P.A GRA PR 3. 2

THE PRINTED DATA FORM(S) INCLUDE INFORMATION REQUIRED FOR THE FOLLOWING SPACES:

1 s 	 3 ,	 5 	 6.4 	 7 4 	 and 9 _____
F',.'''C'iD1.1;:,.7./ ON

THE 12zac Y 	 SHALL COMPLETE THE INFORMATION FOR THE FOLLOWING SPACES:

2 ,	 6B ,	 7B ) 	11	 and 12

••DISPOSITION CODES FOR USE IN CONJUNCTION WITH SPACE 12):
1- REJECT - DUE TO REWORK 	 7- HELD FOR SURVEILLANCE
2- REJECT - MECHANICAL FUNCTION 	 8- HELD FOR MANUFACTURING CONTROL
3- REJECT - ELECTRICAL FUNCTION 	 9- OTHER DISPOSITIONS
4. D•TEST REJECT- MECHANICAL 	 10- 0-TESTED
5- D-TEST REJECT - ELECTRICAL 	 11- ACCEPTED
6- 0 HER REJECTS . EXPLAIN IF FEASIBLE
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1 GENERAL UNCLASSIFIED
1.1 Testing Responsibility. 	All tests shall be performed or subcontracted by the

supplier. The supplier shall not subcontract any of the testing without the prior
written approval of Sandia Corporation. Unless otherwise approved by Sandia Corporation,
tests in accordance with 2 and 3.2 shall be performed before the affected lot is shipped.

1.2 duality Surveys. 	The supplier shall permit periodic quality surveys ,a,t the point of
manufacture by authorized representatives of sandia Corporation and the buyer. The

purpose of these surveys will be to obtain evidence of tho suppliers continued conformance
to the requirements and intent of this specification.

.3 Test Records. -- The supplier shall'provide records of all tests
rejected units, on Form SC-6897—F.

including those on

.4 Serial Numbers. 	Units shall be serial—numbered in sequence of manufacture and shall
be permanently marked with respective serial numbers ,before starting tests cited-in 2.

Once assigned, a serial number shall not be reassigned to another unit.

1.c; Lot. -- A lot shall consist of a maximum of 200 units manufactured or assembled in
sequence without changes .: in design, materials, 'tooling, or processes. The basisp,ef the

lot formation shall not be shipment lots unless it car' be demonstrated that ihiment lots
are homogeneous. Each lot shall be identified to distinguish it from other lots: The
supplier shall inform the buyer of the identification-used for each lot.

1.6 ReJectealots. 	Whenever a lot is rejected,Ithe supplier shall hold the lot and_
immediately notify Sandia Corporation and the buyer. If after review of the test

results, Sandia Corporation determines that the remainder of the lot may be accepted after
additional testing, the supplier shall take the prescribed action (onfirmoc: :n writing)
resuhmz...t the regl?Inder of the lot.

2 TESTS ON ALL UNITS

EachAps1127 shall be subjected to
in Paragraphs 2.1 1 2.2 zn4 2.3 ° f
be rejected.' Rejected units shall

3 TESTS ON SAMPLES

andthall meet the requirements of the testespecified .

TR10916. Units not meeting these requirements.sbail
no be reworked or resubmitted. ,

•

Each unit in a lot shall be capable of meeting the requirements of the tests on samples
listed in 3.2. However, acceptance of the lotivill.be based upon the results of the
sampling test procedure in 3.2.
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3.1 ;elect ion: of 3am-les. 	 2 1ch lot Shall be sampled at random (f.. - . ;

each unit in a lot shall have an equal chance of 'wing drawn es
wart of a sanle) for testing in accordance with the requirement
in 5.2.
Sampling Test Procedure. A sanole size as shown belc'i, shall tie
sele .ted from each lot for each croup of tests. Tests are indi-
cated by the paragraph in which they appear in T.?-510916 and
shall be performed in the order shown for each group. Tests
'narked 	 are destructive. If failures exceed 'Allowable Fail-
ures', the lot shall be rejected.
At the start of production and after the completion of the tests
indicated in 2.1, 2.2, and =.5 of ."2-.31c) 16, two consecutive lot
shall be formed each consisting of 2') units maximum, 10 units mt
Emum. :en units selected per paragraph 5.: from each lot shall
he subjected to and shall nass the tests of 2.6 and .2.8 of T,?-

0I.,5, 	 anJomZy select fiJe anits from each grcu of ten and
sutZect them to ,7,7 of 	 :fter^ successful comPletion C )

these tests, the 7 ct samn'inc Proceduro o f pnragranh 	 b shall
be initfiated.

b. Lots shall be formed of subsequent units as indicated in 1.5.
sample of three units if the lot consists of 16 units or less,
or four units if the lot consists of 17 to 200 units, shall be
selected from each lot and subjected to the tests and the seq-
uence as indicated below.

,'lumber of
Samples tested 

3
4

Al/oNable
Tests from Ti!--310716
	

failures
2.6 1 2.7(D), 2.8(D)
	

0
2.6,2.7(2), 2.8(3)
	

0

c. If a tot is rejected, consider the next lot produced as the fi
lot and proceed per paragraph 3.2.a.

3.2.: Modiication of Sampling Plans. The supplier may submit al-
ternate sampling plans. However, the sampling plan soecifie
in 5..) shalt be used until written approval to use an altor-
nate plan has been received from. SandSandia forporation.

3. 	 :)estructively Tested Units. 	 Un i ts subjected te the tents indi-
cated in -7).2 ore conider.?d to h-we been destructively tested.
Units subjected to destrctive tests and the package in hich
the") nr contained .ha ' 7 '2) Tested'. Units failing

Test' an 	 their test 	 ect--, r"`.: 	 C :or;z:a;sd ,?c! to .;andia
port!:Dn.
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;.;)UALIFICATI.ON TESTS
The remainder of the tests in TR-310916, not specifically referred
to above, are engineering evaluation tests. All of the units shal
be capable of passing these tests at any time.
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