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NAME:

ADDRESS:

PROFESSIONAL
INTERESTS:

EDUCATION:

SPECIAL
TRAINING:

CURRENT

EMPLOYMENT :
Sept 1981 to
Present

PREVIOUS

EMPLOYMENT :
Mar 1978 to
Sept 1981

Aug 1973 to
Jul 1975

PERSONAL RESUME

Bruce R. Cubbison

1605 Corinader
Costa Mesa, California 92626
Telephone: (714) 751-8067

Work to further develop in managerial responsibilities is desired.

Allan Hanock College
Santa Maria, California
97 semester hours, A.A. Degree

Radio Maintenance School - 36 weeks, Scott AFB, IL

NCO Leadership School - 8 weeks, Moody AFB, CA

Technical Instructor School - 8 weeks, Keesler AFB, MS

Weapons Maintenance School - 26 weeks, Lowry AFB, CO

Officer Candidate Schoeol - 26 weeks, Lackland AFB, TX

Weapons Officer School - 19 weeks, Lowry AFB, CO

Nuclear and Explosives Safety Officer School - 2 weeks,
Carswell AFB, TX

Munitions Staff Officer School - 13 weeks, Lowry AFB, CO

Martin Marietta Denver Aerosapce
Field Engineer - Ordnance Specialist

Dependable Tyre & Auto Service Center
Santa Ana, California
General Manager (May 1981 - Sept 1981)

Ack's Coast Carage
Laguna Beach, California
Partner/Manager (April 1978 - May 1981)

Avenue Upholstery and Decorating
Lampoc, California
Assistant to Owner/Manager (Jan 1976 - Mar 1978)

394th Strategic Missile Squadrom (USAF)
Vandenberg AFB, CA

Branch Chief, Munitions Maintenance Branch.

Administered and managed all activities of the nuclear and con-
ventional munitions branch. This included formulation and imple-
mentation of plans and programs, supplies and equipment procurement
and control, maintenance and personnel managemnt, production
control, and fiscal control. This was all in support of aerospace




Sept 1972 to
Jul 1973

Sept 1969 to
Sept 1972

Sept 1968 to
Sept 1969

Jul 1967 to
Jul 1968

Jul 1955 to
Jul 1967

PERSONAL:

missile and reentry vehicle research, development and testing pro-
grams. Controlled and managed a 50-man work force and many
millions of dollars worth of equipment. Awarded Air Force
Commendation Medal (lst Oak Leaf Cluster) for performance of duty.

S0th Tactical Fighter Wing (USAF), Hahn AB, Germany
NATO Support Units Staff Liaison Officer.

Served as staff level co-ordinator and problem solver between the
wing commander and NATO support unit commanders. Maintained control
and apportionment of equipment and supplies funds for these units.
Developed training, maintenance, personnel, and fiscal plans and
programs. Prepared guides and directives for NATO associated
activities involving safety, security, and munitions activities
management. Awarded the Air Force Meritorious Service Medal for
exemplary performance of duty.

50th Tactical Fighter Wing, Hahn AB, Germany

Munitions Maintenance Staff Officer.

Managed a 300-man munitions squadron responsible for all air
launched missiles, aircraft weapons systems and conventional and
nuclear munitions storage and maintenance in support of 24~hour
daily operations of a 3-squadron tactical fighter wing. This in-
cluded all plans and programs, quality control, training, production
control, safety, and security functions.

Det 1, 631l4th Munitions Maintenance Squadron, Suwon AB, Korea

Commander /Munitions Maintenace Staff Officer.

Managed all munitions and associated functions for American Activities
at Suwon Air Base. Served as advisor to the base commander and co-
ordinator with Korean military commanders and staff officers on
matters involving safety, security, material, perscnnel, and fiscal
control. Managed a 50-man work force and all equipment and facilities.

53rd Munitions Maintenance Squadron, McCoy AFB, FL

Commander /Munitions Staff Officer/Wing Nuclear Safety Officer.
Managed all munitions and nuclear safety functions in support of a
strategic bomb wing. This included all of the functions indicated
in the Sept 1969 to Sept 1972 block above, but in support of differ-
ent aircraft and weapons systems.

'lorked in the United Stated Air Force as:

Munitions Maintenance Officer (5 years);
lechnical Instructor Electronic and Nuclear Weapons Systems (2 years);
Radio Maintenance Technician (5 years).

Age 45 ... Married ... 2 married daughters
Height 6'4" ... Weight 180 1lbs ... Health - Excellent
Hobbies - Music, golf, circus clowning for children




. PERSONAL RESUME

NAME : Jack Dekker

ADDRESS : 765 Woodhaven Court
Orcutt, California 93455
Telephone: (BO05) 934-1141

PROFESSIONAL  Working to further develop and improve safety programs
INTERESTS: within industry is desired. Occasional travel is welcome.
Close interaction with industrial hygiene is preferred.

EDUCATION: Grand Rapids Junior College (1974-1975)
Grand Rapids, Michigan
Major: Biology j

B.A. - 1978
Hope College (1975-1978)
Holland, Michigan
Majors: Biology - 33 semester hours
Chemistry - 30 semester hours

M.S. in Environmental Health (to be awarded upon
‘ completion of thesis)

University of Cincinnati
Cincinnati, Ohio
Major Subjects: Safety Management - 9 quarter hours
Environmental Health and Industrial
Hygiene - 33 quarter hours
Law - 6 quarter hours

SUMMER AND Summers of 1972-1977 - Huizenga Wholesale Meats,
PART-TIME Jenison, Michigan. General
EXPERIENCE:

Summer of 1978 - Labor-tory assistant, Hope College,
Holland, Michigan, laboratory management and
experimental work.

CURRENT Martin lMarietta Corporation, VAFB, California.
EMPLOYMENT : System safety engineer (1979- )
PERSONAL: Single, 135 pounds, 5'10", 24 years old,

Health is good,.
Social Security Number 373-64-1705
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Attachment 1

Item 8 - Line (1) Licensed Material

The Nickel 63 is electroplated on the cathode and anode
portion of a spark gap device (see attachment 2 for specification
information). The spark gap device with other various components
is then filled with rigid polyurethane foam and enclosed with an
aluminum shield. This unit is then installed in the Missile X
(M-X) firing unit. The firing unit is then surrounded with a second
rigid polyurethane foam and enclosed with and protected by an aluminum
cover. This serves as the outer case. A silicone rubber thermal
insulating shield/cover is bonded over the entire outer case surface
of the completed firing unit (see attachment 3 for specification

information).

Request for Exemption From a Six Month Leak Test

Because this source is small and the potential for a leak and/or
a hazard is extremely remote, it is requested that an exemption from the
six month leak test be granted. If this request for an exemption is not
granted, the leak test will be performed at the outermost case of the

firing unit which houses the source. This is necessary because the spark

gap devise is inaccessible after manufacturer by the supplier.
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documente and eguipment listed
ecification to the extent stated
UALITY ASSURZNCE PROVISIONS
General. The provisions of PC2798

Test Records. The Supplier shell perform electricel and
environmental teste per 3.3.2. Variesbles data shell be recorc
skoll indicete the unit of measurement, and shall be identif
with the applicable paragraph numbers.

Forme for these dota will be 2 Supplier refpona1b1]1t,. These
deto shall include a yield summary from through accept
testing with the csusc of rejection rejects. In addit
the records chzll be identified with the Buyer's purchase orce
lot code, and date code of menufacture. Copics of the records
gshall be submitted to the Buyer when the chipped. The
originel Supplier records shell be mai nxnod at the Suppliecr's
plant for 2 minimum of three yeers after the completion of the
order. A tert record summary “tabulation on each lot shall be
subritted to the Puycer with each shipment,

Test Conditione.,
performed at room atmospheric col
have a volume of at least twice
therein.,
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Selection of Samples. TCach batch shall be sampled at random S0
that each unit in a batch shall have an egual change of being
drawn as part of 2 sample.

n. OQualification app roval sh2ll be besed on datea
m of 40 gaps from acceptable batches as no ted in

*ing. The Supplier shall per
ng 2s he deems necessary to
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Reguirements. Test meagu'enen*s shall be recorded. When
eate are called for as end point measurements for
st or specified for 2 different environment ax condition,
ial test limits shell apply unless new limits are

e IR
o e
M O #-
o B T
.Y
r'(DrY

moroTYWm
o 3
ps |

Yo

O+ <O

«D;VO
e %

d.

.
$re pte
m

211 failure indications chall be concidered a feilure of the cap
unless the cause of the failure can be shown to the satisfaction
of the Buyer to be the test equipment. '

The Buyer shall be notified in writing when 2 batch feils 2 lot
acceptance test. A pvoposal for screening or retesting mey be
submitted for the Buyrr's consideration at that time.

NOTES:
1. This test is destructive ("D~Tested").

2., Factory teste shall be perfarmed per SL1-343812-10 on & 100
percent bagis to form the exhaust batches for 100 percent
lot acceptéence tes and lot scceptance sampling tests, the
followiny briefly describcs this testing. For complete
details see SL1- 34381?-10.

(a4
&l
n
r
“

a. X-Ray Pre-cxhaust

b. Dynamic Preakdown (5 shots only, + polarity immediatel}
after pinch-off).

¢. Pulsc Age.



.!.3.1 continued

PS343812
Page 4
Issue A

Qualification &
Lot Acceotance

Suppl ler
Test Limites
Test
Test Title Number Symbol Unites Max Min n Notes

leakage Woltage 3326l Vi, vdce 800 100% 2,3
Dynamic Breakdown 3.3.2.2 100% 2,3
Breakdown Voltage DBV WYwlts 1400 700
Voltage Range Volts 300
Output Peak Yo volts 75
Temperature Operation 3.3.2.3 1/batch 1,4,8
Pulse Life 3.3.2.4 2/batch 1,6,8
Ewirommental Secuence 3.3.2.5 1/batch 1,7,8
Envelope Strain 3.3.2.6 1/batch 1,5,8
Iead Fatigue 3:3.2.7 1,5,8
Visual and Mechanical 3.3.2.8 3
Inspection

d. V,(2n2), and DBV 5 shots only, both polarities post

+150°C 3 day storage
e. Visual Mechanical
3. Lot Acceptance Tests. 100% Tests - no allowable failures

a. Leakage Voltage

b. Dynamic Breakdown

€. Visual Mechanical (Damaged gaps maybe rejected-due to

tester handling)
. d. Select batch samples for D-tests



PS343812
Fcac 5
Issu o

+3.1 continued

1f a fzilure occurs in the above testing, the test sequence
shall stop at thot test after all gaps in the test batch
have completed the feziling test. All failure gaps shall be

removed and the Design Agency notified. The same test shall
then be repeated on this batch of gaps after 2 24 hour
inactive hold period. If no additional failures occur, the
batch of gaps shrll be considered acceptable for thet test
and the lot acceptance test seguence shall be continued.

4. For temperature operation, one sample gap per exhaust batch.
No fezilures allowzble.

5. For Envelope Strain and Lead Fatigue, one sample oep per
exhzust batch shall be randomly selected from mechenically
sound factory test or lot acceptance reject geps, or if ncne
exists, from acceptable factory or lot acceptance test
urnite. PBoth tests shazll be performed on the game gep. MNo

failures are allowable for these tests.

€. For Pulse Life, two samplcs per exhaust batch. No failures
are allowasble for this test.

one sample per two exhaust batches when the number of
acceptzble factory test gaps per exhaust batch is less then
13 tubes. No failure is allowable.

»

. 7. Por Fnvironmental Secuence, one sample per exhaust batch, or

g. After four concecutive lots have been successfully shipped,
the D-T sampling shall be cut in half; ie. for Pulse Life,
one sample per exhaust batch, end for Temporature Operation,
Environmental Secuence, Lnvelope Strain and Lead Fatigue,
the sampling shall be one sample every two consecutive
exhaust batches.

3.3.2 Tests., Tests shall be performed using eguipment and procedures
specified on SL1-343812-11.
ge Voltage (V,, The gap under te't shall be inetalled in

3.3.2.1 Lezka

tbe c1rcu1* shown 1fi ' Figure 2, and V btained as described
below with the leeksge current metér, Kintel Instrument Model
203 or ecuivalent, on 10 nancamperes, full scale, increase the
applied potentisl across the gap under test until 2 nanoamperes
of leakage current zre attzined or the current abruptly
increaces. Record the voltange at the 2 nenosmpere point or
abrupt current increazse as the leakege voltage. The lezkace
voltag uhall not be lese then 800 volts The applied voltage
"ON" ¢t ehall be bheld to an absolute minxmum.

<

e
im



Issue

Dynamic Br idown Voltage YBY) Dynamic breckdown voltege 1is

defined as tl ylteg across the gap for 2 fast-rising

voltage wavefor > for ing into an arc dischorge. The gap
under test sha e i . i in Figure 1 2ndéd o voltage pulse
90V/usec, ri ] ppl i Five dynemic breakdown voltages
shall be obtained in thi 5 gseconds minimum between

voltage zpplications, £
The DBV meximum and ra and peak output minimun

shall be computed sepsrately for each qap polarity. . and

peak output recorded shall be within the gpecified limi

During this test, the gap shall be monitored for mi

insbility to fire on applied pulse, and for a minimus

pulse per Figure 1, Note 3. No misfires or output pul

-

failures are allowable.

Temperature Operation. [fest number 3.3.2.2 (Dynamic Breakdown
Voltage) shall be performed at +100°C end -55°C. All test
conditions and parameter limits specified for this test shall
2pply for the temperature extremes. After the temperature
extreme data hae been taken, the gaps shall be held for 6 days
between +175°C and 180°C. Test 3.3.2.2 data shell be taken at
room temperature agzin a2fter the 6 doy, high temperature soak.,
The maximum DBV shall not exceed 1500 volts. The DBV averages
and sigmas for this test ssmple shall be computed from the 100%
acceptance date, +100°C, -£5°C, end 6 day high temperature
storage dztz and compared in an appropriate table,

pulse-Life., The pulse life test shall be performed in the
cireuit shown in Figure 1 a2t a pulse repetition rate of 5 to 6
pom. The test shall be performed with the gsp in the positive
polarity. During the life test, the gap under test shall be
monitored for inability to fire and peak output pulse per Figure
1, Note 3.

At 0, 100, 200, 300, 500, 750, 5000, end 10,000 pulses, life
test shall be interrupted, and test 3.3.2.]1 end 3.3.2.2
performed in the positive polority. 2Zero pulse data can be
normal 100% acceptance data, All parameter limits specified for
these tests sholl epply for the pulse life test through 750
pulee life test point. During pulee life, the gep under test
shall meet the output and micfire pulse monitor reguirements of
Figure 1, Note 3, No misfires or output pulse failuree are
zllowable throuah 750 pulses. The following is not acceptance
criteria: Aftcrr 750 firings the gap life test shell be
continued 2& test eguipment usage ollows to determine where the
firet failure occurs. Test point data per 3.3.2.1 and 3.3.2.2
ghall be taken at the feilure point for information.
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Page 7
Icsue A
Environmentzl Scouence. The provisions of 6958003 shall apply
for shock, and 9058004 for rendom vibration testing. The
provisions of 9958000 ghall apply for temperature witnh the
following exceptions:
Paragraph 1.2.1 #2°F (1.11°C) shall be +3°F (1.67°C)
Paragraph 3.1 +3°F (1.67°C) ghell be +4°F (2.22°C)
pParagraph 3.3.2.3
a. +5°F (2.78°C) shall be #10°F (5.51°C)
B, +7°F (3.89°C) shall be +10°F (5.51°C)

Paragraph J.4 #3°F (1.67°C) shall be +5°F (2.78°C)

Tests 3.2.2.1, 2nd 3.3.2.2 shall be performeé before (normal

100% acceptance data) and after subjecting the gap to the

environmental secuence., Tests 3.3.2.1 and 3.3.2.2 shall aleo be

performed after peragraphs (a) and (b).

The gaps-under-test shall be prepared per SLI-343812-12 (GME per

8L6-3-45) and tested per the environmental seguence below.

a. Temperature., Five temperature cycles per the following
sketeh, Stabilization at room temperature between cyclec i€
not necessary.

b. Shock. 6000a, 0.5 millisecond (measured a2t the ten percent
points), haversine wave pulse (one shock) in each of the siv

directions of the mutually perpendicular planes 2t ambient
temperature.

el R

160°C amegime
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continued

Random Vibration, Random vibration having ¢
‘Q to 3000 Hz with 2 constant power spectral d
“/8z of Gausgien distribution. The .xtrntvcr
pplied in each of :h.ee mutually perpendicular
n =inutes in each plene at ambient tempegrature,
2yonc the endé 0F the zbove spectrum attenvated at
/octave with filter equalization of #3 @B (43.5¢

NOTE: During vibration and shock, the gapes~under-test ghall
monitored for EOLD COFF per Fiqure 3 with an applied
voltage of 600+10 Véc. No failure shall occur.

etrain. This test shell be performed per SL7-7-235,
ed in hot water (97°C) for 1% seconds, then immediately
in svpercooled (-55°C) Fluorlnert for 15 ceconds, and 2gain
immediately in hot water (97°C) for 15 seconds until failure or
5 cycles are completed).

After each envelope-strein cycle, the acap shall be inepected for
fractures/cracks under 20X minimum magnification and with the
aid c. a fiber lite, and the gap shall then be oven dried 1 hour
at 100°C. The gap's Leakage Voltage per 3.3.2.1 and Dynamic
Breakdown per 3,3.2.2 shall then be measured. A minimum of one
cycle per ga2p without failure shall be required.

Le2d Fatigue Test. The gep-under-test shall be tested per the
lead anéd electrical contact fatigue test SL7-7-28. Bot!l
lead/electrical contacte shall be subjected to 90° (Refl) bend of
16 oz, 41 oz. pull perpendicular to the gep's mejor axis and
returned to ite original position. This procedure ghall

conetitute one bend cycle. Each lead/electricul contact shall
withetand & ninimun of two bend cycles., The tesct shsll be
continued until both leads have broken., The maximum number of
bends that eech lead,ele\.rical contact survives shall be
recorded along with its point of fsilure. After the le2d
faticue test, the gap shall be tested and be scceptable for
Dynemic Breakdown per 3.3.2.2. When factory rejects are used
for thies test, the post test dete ghall not change from the pre-
test data by more than 200 volts,

visvel and Mechenicel Inspection., The visuval and mechanical
inspection shall be perfoxmeu per SL7-5-25.

PACEACING .

Each

lot nu

carton or container shall be martked "343212" end the inspection
mber
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CODE IDENT STW3-6017
NO. 07703

b. Test 1is an element cf inspecticn dencting the
determinaticn c¢f the prcperties cr elements
(er ccmpcnents therecf) by technical means,
including functicnal cperaticn and the
applicaticn cf established principles and
procedures. The analysis of data derived frcm
test is an integral part of the inspection
element, and shall not be confused with 4,2.4.

C. Demcnstraticn is an eclement cf inspecticn
that, althcugh technicelly & variatic of
test, differs frcm 4.2,b by directness cf

approach in the verificaticn of &
requirement(s), and {is acccmplishzd withcu
the use cf =2labcrate i{nstrumentaticn ¢

t
r
special equipment., Thus, cperaticn cf &
cenfiguruticn item (CI) in ¢cr near its
use-envircnment (e.g., ability cf a3 truck tc
c¢limdb ¢ one-hJlf mile, five percent grade from

standstill in <he quirea time) wculd be
defined &as a "demcnstraticn" rather than ¢
"SeatY,

d. Anzlysis 1is an element cf inspecticn in the
ferm cf study resulting in data that is
intended to ' :rify a requirement(s), when an
éxaminaticn, .est, cr demcnstraticn canncet
feasibly be emplcyed te verify that
requirement(s) at the inspection level
demanded by this specificaticn. Such dats mcy
be cemprised cf F compilatic cr
interpretaticn cof existing ditz or design
scluticns, cr derivea frem criginal
lower-level inspucticns, cor becthn.

§.2.1 Inspecticn cenditicns. Unless octnerwise specified,
inspecticns shzll be ccnducied at atmcspheric pressure between
12.32 and 15.95 psi at & temperature between 44.€ znd 98,6
degrees F und at o« relative humidity between 20 and 80 percent.
Where tests are performed with atmcspharic conditicns different
frem the abcve values, allcwance shall be made for the chznge in
instrument reading.

2%
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Neds 351 Instrument calibroticn., All measurcments shall
meéde with instruments whoSe accuracy hus been verified
acceordance with STW7-60160.

§.2.2 Qualificaticn tests. The supplier shall furnish 40
FUs tc Thickscl tor Qqualificaticn testing. The qualificaticn test
units shall ccenferm tc the design which has successfully pussed
the develcpment tests sna shall be units which huve successfull
passcd the 1individual quality conformance tests specified in
Table 1I1.

4.2.2.1 Qualificaticn testing sequence., The 40 FUs shall
be mcunted n 3 sultable fixture and testead in accordance with
Table IV in the sequence listed in Table IV.

84.,2.2.2 Qualificaticn ccceptance., Acceptance of the
qQualificaticn wunits shull be basec upcn successful cempleticn cf
all tests tc determine cecnformzance tc the requirements cf this
specificaticn. Any critical cr mejcr failure shall be cause for
rejecticn of the qualificaticn units.

§.2.2.3 Periccdic gquilificaticn re-evaluaticn., Where there
has been sn elapsed pericd cf time of More than 12 menths between
the ccmpleticn of @n FU and the start of fabrication ¢f the next
FU, the supplier shall be required tc shcw, as specified herein,
that the FU casn be procduced under the same cenditicns as
eriginally qualified, Tne first three units prcducea after the
precducticn interrupticn shall successfully pass the inspecticn
and tests cf Table IV befcre submitting any prcducticn units fer
acceptance.,

4,3 Quality cenfermance tests.

4,.3.1 Lect definiticn. A lct shzll cecnsist of all firing
units preocduced in & ccocntinucus producticn run «nd cffered for
acceptance st cne time.

4.3.¢ Let scceptance testirg cf firing units. Let
acceptance testing shall be performed on each firing unit in the
let and shall consist c¢f all individual ncn-cestructive tests
specified in Tuble II.
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4,3.3 . Acceptance cf preducticn units
FU shall be based cn successful ccmpleticn cf
in Table II perfcrmed cn each unit.
4.4 Test methcds.
b.8.1 Perfcrmance characteristic
4.4.1.1 Interfoce character s, ‘
with F3S interface 1n gcccerds § P

shall suppert Thickecl &s specifi ; 0?4 o1
interfaces:

all

STW-6017

-~
oA

Acceptance each
tests specified

- patibility
1, was fU supplier
for the fclleowing

a. Destruct ccmmana, 3. 1.2.2.1.1
b. High vcltage enable, 3.1.2.2.1.2
€. DC lcgic enzble, :.1,2.2.1.72
d. Ncrmal acceleraticn inhibit, 3.1.2.2.1.4
€. Premature stage separaticn, 3.1.2.2.1.5
f. Launch inhibit, 3.1.2.2.1.6
‘ 8 Checkcut signals, 3.1.2.2.1.7
h. Pressure switch, 3.1,2.2.2.

§.4,1.2 Perfcrmince charceteristics, The FU perfcrmence
characteristics specifiec 1n poragrapn .2 shuall be verified by
initiating tne FU 2 moximum cf TBL cycles. The fcllcwing
characteristics shall be tosted:

a. Destruct ocutput, 3.2.1.1
b. Trigger/lnhibit mecnitor, _.2.1.2.1
C. DC lecgic meniter, 3.2.1.2.2
= d. FU capaciter (high veltszge) meniter, 3.2.1.2.3
e. Ccmmand destruct cperaticon, 3.2.1.3.1
f. PSS cperaticn, 2.2.1.3%.2
. g. Normal separaticn, .2.1.3.2

ol
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4. 8,1,32 Timing simultuneity. The FU shall be tested t¢
verify compliance with :.c. 1.4,

b, 8,1.4 Lecgic pecwer keep-a-live. A TBL test shall be
conducted tc verify ccmpliance with 3.2.1.5.

§.4,1.5 Reverse pclurit
tested tc veriTy ccmpliance wi

y prctecticn. The FU shall be
th 3.2, 1.0,

4.4,.1.6 Nc-fire ccnditicns. TBD tests shall be cocnducted
toe verify compliance with s.2. 1.7,

4.8,2 Physicil <charzcteristics. Examinaticns shall be
conducted toc verify ccmpliance with :.2.2.1 and 3.2.2.2.

8.4,2.1 Relizbility.

8.8.2.1.1 Opereticn. Tc verify compliance with 3.2.3.1, an
analysis besed cn zerc sccrable failures (see 6.12) auring the

tests cf Table III and laberatcry data shall be perfcrmec.

8.4.2.1.2 Service life. Tc verify cempliasnce with -,2.3.2,
an analysis basad on ccompcnent tests, full scale zging dsta,
temperceture, humidity, and analyticel methcds shall be pertcrmed.

8.4.2.1.3 Duty cycle. Tc verify ccempliance with 3.2.3.3, &
duty cycle test snall De performed.

B.8,2.1.4 Qperating 1lifc. Tc verify ccmpliance tc 3.2.3.3
and 3.2.:.4, an cperating life test shall be perfcrmed.,

4.4.3 Mzintainebility. Tc verify compliance with
an analysis cf the FU dusi1gn shall be ccnaucted 10 determin
pericdic mcintenznce is nct required,

M L

4.4.4 Envircnmentsl ccngiticns. Unless ctherwise
Specified, the performance Characteristics vests cf 4,4,1 shall
be perfcrmed azfier “Xpcsure tc the ncnopereting, and during and
after exposure tc the cperating e¢nvircnments. Whzsre an analysis
verifies 4 performance requirement, this analysis shzall verify
that th2 perfcrmince requirement specified in 3.2.1 is met during
and after exposure tc ncncperating envircnments to verify
ccmpliance with =,2.5.
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b.4.41 Pressure, The FU shall be subjected tc four
pressure cycles from 15.95 psi absclute tc at least 3.16 x 10 EXP
=3 psi absclute. Each pressure level shall be maintained for a
pericd cf 20 minutes and the FU fired ot the minimum pressure.
Te verify compliance with 3.€.5.1.1, an ganalysis shall be
perfcrmed with the cperating pressure of 15.95 psi absclute tc
4.35 x 10 EXP -1: psi absclute.

4.4.2 Temperature and humidity. Tz wverify ccmpliance
with 3.2.5.1.2 and 2.2.5.1.5, the packaged FU shall be subjected
tc the temperature and humidity specified in methca 105.1 cf
MIL-STD-331, exceplt the temperature extremcs shaull be 27 tc 98.6€
degrees F.

4.4,4,2 Fungus. All mzterials used in the FU shcll be
verified as being ncnnutrient withcut the need cf prctecting
finishes. Ctherwise, the FU shall be subjectca %c Motnecd 501.1,
proecedure I of MIL-STD-810. Tc verify compliance w 3
analyses shall be ccnducted, using data frem the m i
tc determine that the FU can withstand fungus envircnment.

eril

0

4.4,4.4 C2cne. Te verify that the FU can withstand the
Czone envircnment of 3.2.5.1.5, an analysis shall be perfcrmea.

L.4.4.5 Lightning. Te verify compliance with 3.2.5.1.6,
TED tests shall be conducted.

4.4,4.8 Sand and cust. The FUcr ull c¢f its compcnents
shall bo verified os either ccntaining nc mcving parts cr being
hermetically sealed. Ctherwise, tc verify compl ance with
3:2.5.1.7, these compenents neving mceving parts shzall be
Subjected tc settling dust particles of methsa 510.1, prccecure
I, cof MIL-STD-210, exXcept meaified us fellews: (1) the max imum
particulates size shall be micrometers, (2) the maximum
temperatire snull be (TBL) degrees F (42 degrees C), and (3) the
wind velccity shcll be 750 millimeters/seccnd.

b, 4,4.7 Cecrrcsive atmespnere. Te verify complience with
3.2.5.1.8, the FC shalT be Subjected tc the Salt Spray Test
Methcy 509.1, prccedure ! <f MIL-STD-810 ¢xcept mcdified by
having the scdium chlcride cencentraticn st 3.6 + 0.1 percent by
mass, the humidity nct to exceed 85 percent, und the test
duraticn tc be 15 hcurs.

¥ R

4,4,4,8 Acceleraticn. Tc verify cempliance with :,.2,.5,2.1,
the FU shall™ be¢ mcunted cn a fixture tc simulate the stage

s3be
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meunting provisicns and subjected tc 18.9 g ocm-iuxial aceleraticn
with 3 maximum raote of change cf 50 g/sec fer 0.03 sec max imum
for @ pericd of cne minute in each directicn.

4.4,4,9 Shcceck.

B.4,4,9,1 Five fcet drep. Tc wverify compliance with
3.2.5.2.2.a, the FU shall be mcunted on & fixture tc Simulite the
Stage mcunting prcvisicns and shall be tested in accordence with
methed 111.1 of MIL-STD-331,

8.4,4,9,2 Launch and pecwered flight., Tc verify ccmpliance
with 3.2.5.2.2.b, the FU snhall be subjected tc the shcck spectrun
of Figure 6 applied in ezch directicn alcng the three majer
perpendicular axes (6 sheocks total).

4.4,4,10 Vibreticn.

4.4.8,10.1 Transpertaticr ncn-cperating. The FU shall be
Subjected tc the rcnccm tesc spectrum cf Figure 8 &as mcdified by
Figure 7. Tc verify cempl iance with 3.2.5.¢.3.a, apply the test
Spectrum tc¢ the majcr axis having the highest respcnse and
medified by having rell-cff and 12 aB/cctave at frequencies 1/2
Cctave belcw the lcwest rescnance.

.4.4,10.2 Pcwered flight and sccustic cperating. Tc verify
compliance with 3.2.5.2.-..5 2nd 3e€eDec.4, the FU shzll be
Subjected tc the randem test spectrum cf Figure G zapplied for 1
minute glcng vcech mutually perpendicular majcr oxis (2 minutes
tectal).

4,4,.4,11 Accustic. The FU shall have met the requirement
of 3.2.5.2.4 by meeting ths vibraticn test cf 4,4,.4,10.2.

2 Acvrcdyncmic hezting. Tc verify compliance with
the FU snhall be subjected to 1BD tests.

3 Intcrstige heuting. Te verify ccmpliance with
» the FU snall be znalyzed based cn the heating
Figure 13,

b.8.4,18 Transpertability. Tc verify ccmpliance with 3.2.6,
it shall be demcnstrated that the FU can be transpcrted while
mcunted in z shipping ccntainer under cecnditicns similar te those
expected tc be enccuntered during the FU service life.

w3V
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b4,

+4.4,15 Intcrstagg burst pressurc. Tc verify ccmpliance
with 5.2.5.2. the FU shall be subjected tc TBD tests.
4.5 Design and censtructicn.
4.5.1 FU examinzticn. Examinaticn cf the FU ccmpecnents,

subassemblies, fabricaticn dccumentation, design drawings, and
inspecticn dccumentstion shall be ccnducted by visual inspecticn,
physical measurement, and ncndestructive tests. Verify
ccmplzance with 3.3.1 nhrvugh

: 3.1.:, Se 3s 105 :hrcugn A R S
e3:¥.T703, 303+3, 3.3.5, 3.3.6. 3 8.8, 3.%:6:9, 3.3.86:,1%,
.-J .12, 3.3.7, 3.:./.!. 3.3.9 (prcductxcn units cnly), 3.4.1,
and 3.“.2.

4.5.2 oeulxng Te verify ccmpliance with 3,3.1.4, the FU
shall be disassembled and exzmined visually fcll csxng tests
specified in 4.4.4,2,

8.5.3 Intercircuit isclsticn. To verify ccmpliance with
3.3.1.7.2, an znalysis cf the firing circuit isclaticn shall be
perfcrmed using ccnditicns specified in methcd 303 cf
MIL-STD-1512.

4.5.4 Electrcragnetic competibility. Te verify

compliance with 3,:.c.1, the FU shall be tested in scccraznce
with MIL-STD-461 requirements fcr class A-2 equipment as
Specified in 3.:.2.1 using tne methcds cf MIL-STD-462.

8.5.5 RF envircnment Te verify ccmpl'arce with
3.2.5.2.5 ana 3.3.2.2, an dNUIYSIS beésed cn test date shall be
perfecrmed c¢cn the FU.

4.5.6 Werkmanship. Tc verify cempliance with 3.3.4, the
FU shall be 1nspected in gzeccerdanze with methed 0 cf
MIL-STD-1512.

4.5.7 Envircnmente safely. Te verify complicnce with

2.3.6.1, an analysis ct the safety charazcteristics snall be
cenducted. The analysis sha;l be based cnr dete generatea frem
4,.4,1, 4,4,4, unad envircnment tests, as well &as data cn the
characterxstics of the electrxc«l cempenents in the FU.

-28-
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4.5.8 Spuricus signals. Tc verify ccmpliance

3.3.6,2, cach firing unit fitted with an EBW simulator (see 6 13
shall be subjected tc 500 veclts AC meximum cver tne range ©
frequencies shown in Figure 3.

th
)
f

-

4.5.9 Flight safety. Tc verify compliance with 3.3.6: 3,
an analysis cf the FU design shall be ccnducted to determine that
it meets the applicadble requirements cf Volume 1, SAMTECM 127-1
and MIL-STD-1512.

4.5.10 Single point failure, To verify ccmpliance with
3.3.6.5, an anaiysis of th: FU shall be ccnducted tc determine
that & feilure cf cne compcnent will nct cause an 1nagvertent
initistion cor degredaticn cf the FU. When verificaticn fcr any
failure mcde cannct be made by anzlysis, the failure mcde shall
then be simulzated in a uni t and the unit sncll be tested tc
verify ccmpliance with 3 6.5.

.1'.-

§.5. 11 Insulaticn resistence. Tc verify compliance with
3.3.6.6, the FU shall be tesced in acccordeance with methcd 117 cf
MIL-STD-1512.

§.5.12 Cupacitcr discharge. Tc verify compliznce with
3.3.6.7, TBD test snall be pertormed.

4.5.13 Arming. while the FU has the high vcltage enzble
(3.1.2.2.1.2) “power spplied, a PSS signel (3.1.2.2.1.5) @and
destruct ccmmand signal (3.1.2.2.1.1) shall be 1nput tC
demcnstrate ccmpliance with #.3.6.10. The test shull be repeztied
with the DC lcgic wnuble (3.1.2.2.1.3) rower applied.

4.5.14 Anthrecpemetry. Tc verify ccmpliaznce with 3.3.7.1,

remcval and replicemant ¢f the FU by perscnnel representing thne
5th percentile and 95th percentile Air Force perscnnel snall be
demcnstrated.

4.5.15 Humen fcrce applicstion. In conjuncticn witn the
anthropcmetry demcnstraticn cof 4,5,14, it shell be demcnst reted
that the FU czn be remcved 3and raeplaced withcout exbegd1nb the
focrce requirements specified tc verify compliance with 3.3.7.:.

-

4,5.16 Structurcl. Tc verify ccmpliance with 3.3.8, an

analysis shall be conducted tc @Ssure thut the cesign meets tne
structural margin of safety requirements for limit ang ultimate
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lcads, Margins c¢f safety shall be bused upcn the werst

combinasticon cf: mcterial properties, dimensicnzal tclerances, and
upen experimentally verified fullure criteria for cumulative
damage and cembinued lcadin 18 effects. Data frem 4.4,.4 shall alsc
be utilized in this anazlysis.

4,.5.17 Mzinteranee. Te verify complisnce with 3515
recocrds and dccumentaticn shall be cxemined %o ussure that prcper
level cf FuU meintensnce, supply, and facilities/cqQuipment have
been provisicned.

8.5.18 Perscnnel. Tec verify ccmpliance with 3.6.1,

remcval and replacement of the FU by perscnnel representatives of
the skill level five Air Ferce Specialists shall be demcnstrated,

5. PREPARATICN FCUR DELIVERY

5.1 Prescrvacticn, packeping, and pecking. Unless
Ctherwise specified 17 un= PUrcnase ccrument, tne rU assemblies
shall be pressrved, packaged, and packed zs fcllcws:

5 s Clean‘rg and crying. The FU shall be cleuned and
dried zn @ manner that will nct be lnjuricus tc the ussembly,
5.3 Puckiging. The FU shall be cushicned in 2 manner

that will assure tnat ne lcads are induced that exceed the lczds
impocsec aduring the f} 1ght envircnment (see :.2.5).

9.1.3 FU/EBW aSsambly. If the purchise dcecument
Specifies FU/EEW ac¢ semblies, Lhe EBW shull be lcckwired tc the FU
in zccerdance with 3¢3:6.,11%,

9: 1.8 Cenneeters. The ccnnzeters shall be provided with
dust ang shielding ceps =

C prcovide max imum protecticn agclnset
introcaucticn cf fcrexgr becdies cr materials pricr te¢
installaticn., The Plugs shall c¢nly be instulled hand tight

.2 Marking. Unless ctherwise specified in the
purchase dccument gach ccntainer shall be marked for
identificaticn ang shipment in acccrdince with MIL- STD-130 &znd
AFR 127-100 znd shzll lnclude the follewing &s 2 minimum:
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a. Supplier identificaticn and item name

D, Purchasec dccument number

Q. Contuiner identificeticn number

d. This specificaticn numbszr and revisicn letter

e. Explesive clessificaticn.

6. NOTES

6.1 Intended use. The FU in conjuncticn with cther
FTOS ccmpcnents 1s intended fcr use as thas means of initiating
the terminaticn cf all Precpulsive capability in an MX ICBM flight
test.

6.2 Orcering datz. Prccurement cccuments shall specify
the title, number, and date cf this specificasticn.

€.3 Definiticns,

6.2.1 Service life. Service life of thz FU is ths pericd
ef time frcem gcvernment uCCeplunce until the FU is unable tc meet
the requirement of ,2.1 Cue tc aging effecrts.

€.3.2 Nencpercting cnvircnments. Necncpercting
envircnments gare these envircnments cthzr than cperating (see
6.3.3).

8, 5:3 Cperuting envircnrents. Operating envircnments arc
these tc which the FU i3S ©XpCSed wren in on cperating mcde. ne
FU is in zn Cpurating mcde when:

a. It is part of a missile perfcrming its flignt
function;

b. It is part ¢f the weapcn system in & state cf
lzunch reaciness (i.2., launches can be
initiatea at any time) cr;

C. It is being transpcrted 3s part c¢f an

assembled weapcn system,

o3t
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6.3.4 Limit o2acceleraticn, shcck, and vibreticn., Limit

acceleraticn, shcck, anc vibraticn envircnments cre the maximuns
which may be expect2da tc ceccur in service.

6.3.5 Excessive defermuticn., Excessive defcrmaticns
those which wiil reduce the prcbability ¢f successful ccmpletion
cf the missicn.

6.3.6 Limit lcads/pressures. Limit

lc /pressurcs are
the maximum lcad/pressures whicn may be exp

si

{

\

s
ted ¢ cecur in
eraticn., Unless
3 sigma) frcem tha
lceds/pressures.

service for the design conditicns under con
ctharwise specified, three standard deviaticons

6.3.7 Ultimate lczc. An ultimats lcad is the prcduct cof
the limit lcad end factecr-cf-safety.

6.3.8 Facter-cf-scfety., The facter-cf-safety is an
arbitrary facter applied tc the limit lczds znd is ln:cncec to
sccocunt for slight wvoriusticns frem item to item in fabriccticn

Quality and details, internal lcad distributisrs, and pcs ible
degradaticns in strength that mey result frem sctual histcry of
each structural item in service.

6.3.9 Margins ‘gg szfet The margin cf safety is the
ratic cf the excess s:irengtn :c the requireg strength and is
expressed as:

S (sub yield) = (Allcwable yicld lcad cr stress)/(Limit
lcad cr stress) -

MS (sub ultimete) = (Allcwable wultimzt
Stress) /(Limit lczd or stress x facter of safe

6.3.10 Design fatigue scatter facter. The design fatigue
Scatter factor 1s a factcr intended tc provide pr:zectzsn ageinst
fatigue failure cf thcse FUs that experience a service lcaas
Spectrum mcre severe trhan the de esign service ICLCS Spectrum &nd
have fatigue lifc¢ capasbilities less than these of leboratecry test
articles.
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Re 3611 Scer:zble failure. A sccrable failure {is any
hardwar2 perfcrmance cutside specificaticn limits. The scorcble
failure mey be purged 1if 1% has an ossignable cause, &nd
corrective acticn is taken tc preclude recurrence of the cbserved
failure.

6:.3.12 EBW simulatcr. A device which will ingicate that
the bridgewire of the EDW would have explcded 1f it were in the

circuit.

-34i=-
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ARWING HIGH EXPLOSIVE
P VOLTAGE E’Z'Pcfgggo BRIDGEWIRE |- — — —
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PRESSURE s ®
SWITCH [ L
STAGE | AND a
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e OR SUPPRESS
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PSS DETECTION -
P INHIBIT
LOGIC
| DESTRUCT) TRIGGER »
- v LOGIC
COMMAND ! 2
| DESTRUCT 3
# 1. PSS IS DETECTED BY LOSS OF GROUND REFERENCE S |GNAL 2
| 2. COMMAND DESTRUCT WILL FIRE ALL STAGES
3. AUTO DESTRUCT (PSS) ONLY FIRES STAGE(S) BELOW BREAKUP POINT
W/ WASATCH DIVISION

Figure 1 Functional Diagram - FTOS Firing Unit
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NOTES AND
CONDIT! S:

I. INHIBIT FUNCTIONS HAVE NO RELATION TO THE COMMAND DESTRUCT
OPERATION. INHIBITS DO NOT MASK COMMAND DESTRUCT AT ANY TIME.,

. DC ARM AND DC ENABLE ARE ACTIVE AT THE FIRING UNIT

. 2.5 MILLISECOND DELAY IS PROVIDED FOR COMMAND DESTRUCT INPUT LINE
CHATTER PROTECTION. ° THIS DELAY MAY NOT BE NECESSARY.

. SIGNAL LEVELS ARE NOT SCALED,

. COMMAND DESTRUCT CAPABILITY EXISTS FROM THE POINT OF FTOS ARMING
MISSILE LAUNCH AND POWERED FLICHT.

6. TRIGGER TRANSFORMER CONTROL IS AN INTERNAL FU SIGNAL.
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PREMATURE STAGE SEPARATION (AUTO DESTRUCT)

PSS DETECTION Fe—————— - ——————— -  OPEN
(LOSS OF GROUND !
REFERENCE) : GROUND
|
EGRESS I INHIBIT (5V)
(LAUNCH) |
INHIBIT Shms | NON-INHIBIT (0)
EJECTION | i
=1 TmMe e : 3000V
PERIOD 1| APPROXIMATE |
e TIME OF STG | |
HV MOTOR IGNITICN| ' o
OUTPUT I B
[

2.5 MILLISECOND—#=] [e—

NOTES AND
CONDITIONS:

I. EGRESS OR LAUNCH INHIBIT MASKS THE PSS FUNCTION DURING THE
CANISTER EJECT TIME PERIOD. THE LAUNCH INHIBIT IS APPLIED TO

ALL FIRING UNITS ON STAGES I, 11, 111 AND IV
PRIOR TO LAUNCH AND IS REMOVED FROM ALL FUi s AT STAGE |
MOTOR IGNITION,

2. PSS DETECTION OCCURS WITH LOSS OF GROUND REFERENCE WITH THE
FLIGHT SAFETY SYSTEM BATTERIES.

3. 2.5 MILLISECOND DELAY PROVIDES FOR INADVERTENT CHATTER ON GROUND
REFERENCE CONNECTIONS,

Figure 2. Unit Operation-Timing Diagram
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NORMAL STAGE SEPARATION
OPEN
L
PSS  eeee—————————— 4
DETECTION Shauid
I
STAGING CONNECTOR ——=
STAGE SEPARATION ! INHIBIT (5V)
SEPARATION — - —— == -
ACCELERATION [ i
INHIBIT DECELERATION DETECTION OF NON-INHIBIT (0)
=e—MOTOR THRUST TAILOFF
(STAGES 1. 11, 111
| INHIBIT (28V)
STAGE SEPARATION STAGE SEPARATION [ —=—— == — — 5
" PRESSURE ORDNANCE EVENT | )
SWITCH | NON-INHIBIT @)
INHIBIT ! INHIBIT
PSS A e A 7
! -INHIBIT
FUNCTION i NON-INHIB
INHIBIT ;
I
HV ' o
OUTPUT 7
NOTES AND
CONDITIONS:

I. PSS FUNCTION INHIBIT
a. INTERNALLY GENERATED IN THE FIRING UNIT.

b. REMAINS INHIBITED AFTER NORMAL STAGE SEPARATION,
2. HIGH VOLTAGE OUTPUT FIRING CAPACITOR CHARGE WILL START

TO BLEED OFF WITH STAGING CONNECTOR SEPARATION

3. TRIGGER TRANSFORMER CONTROL WILL BE DISABLED AS KEEP-ALIVE
LOGIC POWER DRAINS OFF FOLLOWING STAGING CONNECTOR SEPARATION,

Figure 2, Unit Operation-Timing Diagram

-37=



asuodsay adejjop snojandg *¢ aandj g

(ZH) AON3N03y4

STW3-6017

L ]

g01 101 901 I pOI 01
" “ " i
8 Lot
NOI193Y
14 ON
WNWIXYW SL10A 005
- 01
0-40L

AV3d 0L 0¥3Z ‘S110A 4W3 IndNI

38~



-6:-

CONNECTOR 41 PIN
NO. 21 SHELL

RECEPTACLE, 1 PL—_

(1.1

HEX CAPTIVE SCREW
WITH HEX HEAD
4PL . 312-24UNJF-3A
(SHOWN IN
EXTENDED POSITION)

i
'
|
|
I
i
]

4.80 MAX

3.25

50 REF v "
l—-gi— 2.75 REF— o]

L1n

_

RATCHET LOCK

E Eg\

i

]

|

i

!

!

|

|
' )

- ——— i ——

121 ¥
¥ CONNECTOR 7 PIN
INSULATION SHELL ﬂ : ) NO. 11 SHELL
(TYPICA
o 5. 500 &
REF| X £ :
Iy ;
I
7.08 RiF | 4.9 MAX Iy | 4,67 ReEF
| I
i R
: REF
|
, B et et . R 8
_1!___.______’1 @ ot
UL RAPL—TF . - )
1 |
36, Lt ] 250t
7.t 2.600, REF
——2PL REF —o
le—3.75, 2 PL REF—=1—tea-. 30 REF
COMNECTOR, FLAT 2 PL - 4. 60 MAX ————o»
08 ,1 - / RECEPTACLE
1PL
pg N e gy =
‘e : x\

m=]

@
3
=
1

X INSULATING JACKET NOT SHOWN FOR CLARITY

Figure 4

S S

MOUNTING SURFACE REF

NO INSULATION THIS SURFACE

MX FTOS FIRING UNIT ENVELOPE WITH INSULATION AND EBV!
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DC ENABLE

+ MAX TBD

MAX TBD

+

MAX TBD

MAX TBD
+ MAX TBD

MAX TBD

TABLE 1

NC-FIRE MATRIX
DC VOLTAGES

DC _ARM

+ MAX

TBD

TBD

TBD

TED

TBD

TBD
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STW3-6017
TABLE I1
INDIVIDUAL NONDESTRUCTIVE TESTS
QUALITY
CONFORMANCE INSPECTION
PARAGRAPH NO, TITLE METHOD PARAGRAPH NO.
3:.1.3.2.1) Interface Power Test $.3:.3:1
a thru h
3.3.1 Performance Test $.3.1.2
Characteristics a thru h
3.2.1.3 - Unit Operations Test 4.3.1.4 -
3.2.1.7 4.3.1'6
3.2.2 Physical Examination 4.3.2
Characteristics and Test
3:3.3.3 Duty Cycle Test 4:3:2.12.3
3.3.1 thru FU Examination Examination 4.4.1
Sed:l.2:3,
3:3.1.5 thru
3.301-7.1’
Fe3:1.7.3,
3.3.3 thru
3:3:5
3.3.6.4,
3.3.6'8'
3.3.6.9,
3.3.6.11,
3.3.6.12,
Be8.7; 3:3.7.3;
3.4.1 thru
3+.4.,3
Se3.,1.:4 Sealing Test and 4.4.2
Examination
3.3.6.6 Insulation Test 4.4.11
Res‘® “ance
3.3.6.7 ™ @uar tor Discharge Test 4.4,12

-50-
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TABLE III

DEVELOPMENT TESTS
(see para. 4.5.1)

PARAGRAPH NO. TEST METHOD AND TITLE MO. OF UNITS REQUIRED
5

4.3.1 Performance Characteristics X

4.3.2 Physical Characteristics X

4.3.4 Environmental Conditions X

4.4 Design and Construction X

PREQUALIFICATION TESTS*

PARAGRAPH NO, TEST METHOD AND TITLE NO. OF UNITS REQUIRED
1111111111

4.3.1 Performance Characteristics X XXX X X X235 A
4.4.1 FU Examination XXX XXXXXXX
4.3.4.2 Humidity X XX XXX XXX
4.3.4.2 Temperature XXXXXXXX
4.4.2 Sealing X
4.3.4.1 Pressure XXX XX XX
4.3.4.8 Acceleration XX XXXX
4.3.4.9 Shock X XX XX
&.3:%.10,1% Transportation Non- X X X

operating Vibrations
4.3:4.30.2 Powered Flight and 4

Acoustic Operating
4.3.1 Electrical Characterisitcs X

Test at Pressure (4.3.4.1)
4,3.2.1.3 Duty Cycle to Destruction=*= X

* Performance characteristic tests (4.3.1) and visual inspections
of each firing unit shall be completed at the end of each
environmental test.

**+ This test wilii Lo conducted by repeating the cycles of 4.3.2.1.3
until the FU fails to meet the performance requirements of 4.3.1

=fie
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TABLE IV

FIRING UNIT QUALIFICATION TEST SCHEDULE
(see para. 4.5.2)

PARAGRAPH NO. TEST METHOD NO. OF UNITS REQUIRED
2 3 3 22 10

4.3.1 Performance Characteristics** is 1 1 1 1
Characteristics**

4.3.2 Physical Characteristics 2 2 2 2

4.4.11 Insulation Resistance 3 3 3

4.3.2.1.3 Duty Cycle RS S 5 5 5

4.3.2.1.4 Operational Life 5

4.3.4.2 Humidity 6

4.3.4.2 Temperature 6

4.4.2 Sealing 6

4.3.4.1 Pressure 7

4.3.4.8 Acceleration 6 8

4,.3.4.9.2 Launch and Powered Flight 7 10
Shock

‘ 4.3.4.9.1 S5 Foot Shock 8 6

4.3.4.10.1 Transportation 9 7
Non-operating

4.3.4,10.3 Powered Flight and Acoustic 10 11
Operating

4.3.4.7 Corrosion Atmosphere 11 S

$.3.4.13 Interstage Heating 7

%.3.4:15 Interstage Burst Pressure

4.4.4 Electromagnetic 12
Compatibility

4.3.1 Performance 9 7 8 13 12

Characteristics

* Numbers indicate tests to be conducted and the sequence of tests.
** Performance and visual inspections of each FU shall be completed

at the end of each environmental test where compliance demon-
stration is required.
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o Foe T N
: 4.80 MAX 4 il
1 !
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|
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THIOKCL CORPORATION
Wasatch Divisicn
Brigham City, Utah

SPECIFICATION
FOR

FIRING UNIT, MX FLIGHT
TERMINATICN ORDNANCE SYSTEM

te SCOPE
1.1 Sccpe., This specificaticn establishes the

perfcrmunce, design, develcpment, and test requirements for, and
qualificaticn and prcducticn acceptance of, the MX Flight
Termingticn Crdnunce System (Cl1 0041030) Firing Unit (see 6.1)
hereafter referred tc a2s the FU.

. APPLICBLE DCCUMENTS

as 3 Gevernment dccumerts., The fcllcwing decuments, of
the c¢xact issue shcwn, form a purt of this specificatinan tc the
extent specifiecd herein. in the gvent of cenflizt .etween the

decuments referenced hecein, the cuntencs of Lhis spe ificaticn
shall be a superseaing requirement,
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SPECIFICATIONS

DCD-D-1000B Prawing, Engineering ana
28 Octcber 18977 Asscciated Lists
Amendment 1

30 Ncvember 187E&

MIL-B-50878B Bending, Electrical, and
15 Octcber 1664 Lightning Prctecticon, fcr
Amencment ¢ Aercspace Systems

31 August 1970

MIL-E-818GH Electronic Equipment,

31 October 1475 Missiles, Bcosters and
Allied Vehicles, Ceneral
Specificaticn fcr

MIL-W-8160D Wiring, Guided Fissile,
17 March 1661 Installaticn cf,
Amencdment 1 General Speciticatiocn fer
24 December 1663

. MI1-C-38¢99G Connectors, Electrical, Circular,
7 December 1677 Miniature, High lDensity,
Amendment 1 Quick Disccnnect (LCaycnet,
22 December 1678 Threaded &nd Breech Coupling),
Amendment ¢ Envircnment Rasistant, Remcvable
22 August 1676 Crimp and Hermetic Sclder

Contacts, General
Specification for
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STANDARDS

MIL-STD-100B
15 April 1976
Nctice 2

MIL-STD-13C2
5 March 1971
Change 3

31 July 1971

MIL-STD-143B
12 Ncvember 1669

MIL-STD-202E
Noctice §
4 Qctcber 1978

MIL-STD-331A
15 Octcber 1676

MIL-STD-454F
Noctice 1
1 September 1G7&

MIL-STD-461A
1 August 1468
Nctice 3

1 May 1970

MIL-STD-46¢
31 July 1967
Nctice 1

1 August 1663
Nctice 2

1 May 1970

FED-STD-595A
2 January 1968

STW3-6017

Engineering Crewing Practices

Identificaticn Marking
ef U.S. Military Prop:rty

Specificaticn and
Standards, Order of
Precedence

Test Methcds fcr
Electrcnic and Electricsal
Cocmpcnent Parts

npcnents,

Fuse and Fuse Ccm
and Perfcrmance

Envircnmental
Tests fcr

Standard Cenerzl Requirements
for Electrcnic Equipment

Electrcmagnetic Interference
Characteristics, Requirements
fer

Electromagnetic
Interference Characteristics,
Measure cf

Ceclers
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MIL-STD-701J
31 datuary 1674

MIL-STD-7098
13 Octcber 1972

MIL-STD-§10C
10 March 1675

MIL-STD-883B
31 August 1977
Nectice 1

21 July 1978

MIL-STD-88G8
7 July 1976

MIL-STD-1472B

21 December 1674
Notice 1

10 May 1976

MIL-STD-1512
21 March 1972
Notice 1

6 January 1976

MIL-STD-1568
1& Ncvember 1675

MS 2099SE

17 Scptember 1974

MS 335406
9 February 1973

STW3-6017

Lists of Standard
Semiccnductor Devices

Ammuniticn Cclcr
Ccding

Envircnmental Ta2st Methcds

Test Methcds ana Prccedures
fcr Micrcoc-electrcnics

Cissimilar Metals

Human Engineering Design
Criteria fcr Military Systems,
Equipment, and Facilities

Elect.c-Explcsive

Subsystems, Electrically
Initiated Design Requirements
and Test Methcds

Materials and Prccesses fcr
Ccrrcsicn Prevention and
Centrol in Aercspace Weapcns
Systems

Wire, Safety cf Lce

Safety Wiring, Cctter Pinning,
Ceneral Practices feor

-u-
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MANUALS

HANDBQOKS

2.2
nen-gcvernment

AFR 23641
1 June 1677

AFR 127-100
31 March 1678
Supplement 1
2 March 1479

SAMTECM 127-1
10 July 1973

N/A

MIL-HDBK-58

1 September 1971
Change 4

29 August 1975

MIL-HDEK-17
Part 1,
Revisicn A

1 Januury 1471
MIL-liDBK-17
Part 2

14 August 1981

Nen-Ceocvernment

decuments, cf the latest approved issues, fcrm

STW3-6017

Alrman Classificaticn
Regulaticns

Explcsives Safety Standard

Range Safety Manual Velume 1

ICBM Parts, Materizls,
and Prccesses Volume I
and 11

Metallic Materiacls and
Elements fcr Aercspace
Vehicle Structures

Plastic fcr Rercspace
Vehicles Reinfcrced Plastics

Plastic for Flight Vehicles,
Transparent Glazing Materials

doccuments., The fcllcecwing

Part cf this specificaticn tc the extent specified herein.
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THIOKOL CURPORATION

Standards
STW7-60106 Supplier Quality Assurance
Program Requirzments
Drawings
54332 Firing Unit, FTUS

(Applicaticn fcr ccpies shculd be addressed o Thickel
Corporaticn, P.C. Box 524, Brighasm City, Utah g4302.)

3. REQUIREMENTS
3.1 [tem definiticn.,
. a. Hardwere. The FU is a ccmponent c¢f tie MX
ght 1lerminaticn Crdnance System (FTLS).

This compcneat consists cf a single channel
firing circuit witn provisicons fer status
menitering.

b. Operatizn. The FU is capable cf being
cperatec Dy twe firing mcdes; ccmmand destruct
and &cutc destruct. 1he commgnd aestruct mcde
is initiuztec by a signal frcm tne FSS (Flight
Safety <System) &and the aulc destruct mcde 1S
actuated by Premature Stuge Separaticn (PSS).
The FU uutc destruct functicn 1S inhibited
during ncrmal stage separaticn. Status
menitcr signals are providea for indicaticn cf
FU rewdiness. The FU receives an electrical
signal as an input and relecases stcocred energy
tc fire the exploding bridgewire (EBW)
fnitiator.

3.1.1 Item diasproms. Figure 1 shows a functicnal diagram
cf the system,




CODE IDENT STW3-6017
NO. Q7703

. PR Interface definiticns.

3.1.2.1 Physical. The FU interfaces with Stages I, II,
III, 1V, the Flﬁé, and the FSS.

37<3:+3.7 Stages. The FU interface with Stages I, I1I, III,
and IV ccnsists ¢t cttaching the FU tc hardware cn the mctor
domes or skirts.

3.1.2.1.2 FTCS. The FU interface with the FTCS EBW initiatcr
consists cf a two pin ground i1sclated plug installed in the FU.

3.%.2.1.3 FSS. The FU interface with th2 FSS ccnsists cof
mating twec FSS cable ccnnectcrs with connecters cn the FU
housing.

3.1.2.2 Functicnal. The FU, during cperaticn cf =
missile, is subjected tc heat, vibraticn, and shcck frcecm th
stages.

3.1.2.2.1 FSS. The Flight Sufety System, hereafter referrea
tc &s the FSS (CIl 0041028), prevides power ang logic inputs teo
the FU and receives status mcniter signals frem the FU, The FU
supplier shall suppert Thickel in the ccerdinaticn cf these
interfaces with the FSS c¢centracter (bartin Marietta Corp.).
Electrical interfaces are as fcllcws:

3.1.2.2.1.1 Destruct cecmmand. The input signal
characteristics ~for destruct ccmmunad ar¢ 5.0 VDC at 3.64 ma.
max imum te 1.6 VDC a2t C.57 ma. m'nimum applied s&crcss
differential input lines,

2e1.2.2.1.2 High veltage ensble. The interface with tha FU
cecnsists cof previding high veltage capaciter charging circuit
arming power cf 28 + 4 velts LC st GO0 milliamps stecdy state,

3.1.2.2.1.3 DC lcgic enable. The {interface with the FU
ccnsists of providing UC enable and lcgic pewer cf 28 + 4 velts
LC at TBC amps.

3.1.2.2.1.4 Nermal accelersticn inhibit, The interface with
the FU ccnsists cf providing & ncormal acceleration inhibit
functicn having the fcllowing characteristics: 5.0 VDC at 1,82
ma. meximum ¢tc 1,6 VDC at 0.28 ma. winimum applied acrcss
differential input lines.

-r



-
.

CODE IDENT STW3-6017
NO. Q7703

3.1.2.2.1.5 Premcture stage separaticn (PSS). The interface
with the FU ccnsists cf previding fcr PSS detecticn by
interrupting the ground return.

3.1.2.2.1.6 Luunch irhibit, The interfuce with the FU
censists of providing an acceleraticn inhibit during missile
launch having the fcllcwing characteristics: 5.0 VLC at 1.82 mc.
mé&Xx imum te 1.6 VDC at 0.28 ma. minimum applice ascress
differential lines,

3.1.2.2.1.7 Checkcut signzls. The 1interface with the FU
provides fer lecgic functicn tests.

3.1.2.2.2 Pressure switch (P3S). The PS interfaces with the
FU teo provide & pcsitive signal frcm Stages [I, III, ang IV
Separaticn ordnance events naving the characteristics shown in
Figure 2.

) ¥ Characteristics.

3.2.1 Perfcrmance. The follcwing perfcrmance
requirements are based cn the required inputs frecm the FSS (see
3.1.2.2.1).

2.8:%.1 Destruct cutput. The destruct cutput shall be a
single pulse ceccurring TBL micrcseccnds ufter the ccmmend
destruct or premature stage Separaticn cperuticn {s initiatced,
This pulse shall fire an exploding bridgewire initiatcr (EBW) and
Shull have the fcllcwing chrructeristics:

a. Current shall not be less than TEBD amps
Zerc-to-peak with a rise time frem 0 te 90
percent ¢f nct greuter than 1BD micrcseccnas
when discharges intc 4 resistive lced cof 0.2 +
0.01 chms,

b. Pulse duraticn shall nct be less than TBD
micruseccnds when meusurza at TBD Amps.

.8 108 Status meniters. The FU shall ccntain status
meniters with characteristics us stated herein.

3e2.1.2.1 Trigger/Inhibit mcniter, The FU trigger/inhibit
meniter shall produce a diffcrential cutput, analeg signal cver &
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runge c¢f 0 tec 5V.8 millivelts. The trigger readiness status will
appear as a (TDD) milliveclt signal that will be distinguishable
frem  the (TBD) millivelt Signdl generuted by a nermel separaticn
inhibit functicn. The cutput resistive lcuding characteristics
ef this monitecr shall net exceed 1000 chms>. The cutput cummen
mcde vcltage across the cutput lines shall ..ot exceed + 10 vclts
de.

3.2.1.2.2 DC  lcgic meniter. The FU de¢ lcgic meniter snall
prcduce a differential Cutput, analcg signal cver & range of 0 tc
50.8 milliveclts. The lecgic power supply cutput veltage will be
représented by a (TOCL) millivelt signal. The cutput resistive
loading characteristics and maximum ccommcn mcde vcltage cutputs
shall be as specified in 3.2.1.2.1.

3.2.1.2.3 FU cépaciter (high vecltage) meniter. The FU
capaciter menitor “shall precduce &« Jdifferential cutput, analcg
signal cver a renge ¢f U tc 50,8 millivelts., A full charge cn
the high vcltage capaciter shall be represented by s (TBL)
millivelt signal, The cutput resistive laeding charactueristics
and max imum ccmmen mede veltage cutputs shall be us sunecified in
3.2.1.2.1,

3¢8:1,3 FU cpercticns. The FU, as shcwn in Figure 1, shall
perform in eccordance witn Lhe cperaticnal lcgic of Figure & and
the fcllcwing:

3.2.1.3.1 Cemmand destruct cperaticn., The unit shall prcduce

@ destruct cuUtput pulse wnen tne tecllicwing chronclegicul events
have cccurred:. TBD.

3.2.1.3.2 Premature Stége scparzticn (PSS). The unit shell
prcduce a SS cutput pulse Upon tne remcvel of bcth inhibit
inputs toc the FU and o lcss of TBD input signal,

3¢2.1.5.3 Nermal separction. The wunit shall nct prcduce s
destruct cutput  pulse during and fecllcecwing the chrenclegical
events: TBD.

3.2.1.4 Timing simultaneity. Input command to destruct
cutput pulse timing and deley differences shull not exceed 100
micrcseccends between any twe FUs.

3.2,1.5 Legic pewer keep-a-live. Provisien shall be mede
for storuege oI Tcglic power after Separaticn from FSS pewer
scurces for TBD ms.



COLE IDENT STW3i-6017
NC. C7703

3.2.1.6 Reverse pclarity prctecticn. The FU performance
shall nct be degraded wnen ewch input [CC voltage is applied
Scpérately with the polarity reversed fcr a minimum of five
minutes,

L PO Nc-fire ccncditicns. The FU shall nct fire when
Subjected tc the DC vcliages shown in Table ! and the spuricus
vecltage response characteristics cf Figure 3.

3.2.2 Phvsical.

3.2.2.1 Muss. The mass of the FU incluairg insulaticn,
Shall nct exceead 5.2 pounds,

3.2.2.2 Envelcpe. The FU shall be contained ccmpletely
within the envelcpe specified in Figure 4,

3.2.3 Reliability.

3.2.3.1 Qpercticn. The probability cf the FU meeting the
requirements c7 Se2.1, wWhen imitiated, shall be:

a. PSS: 0.9999
b. Cecmmand Destruct: 0,999%02
de2. 3.1 Cperuticn. The prebability of the FU meeting the
requirements c¢f :-.o, when initiated, shall be at leust C.9969.
3.2.3.2 Service life. The FU shall have a minimum service

life (see 6.3.7T) cf 10 yeurs in the ncn-cperating (see 6.7)
non-nuclear envircnments.

368433 buty «cycle. The wunit shull be capuble cf four
functicnal cperautichs curing cuch duty cycle us shcwn in Figure
5.

3.2.35.4 Uperuting life, The unit shall have un cpersting
life «f nct less than 00 Tuncticnul cperaticns ofter acceptance.

3.2.4 Maintainability. Pericdic meintenance of the FU
shall not be required,

3.2.5 Envircnrental cenditicns., Unless ctherwise
specified, the FU shall meet Gthe requirements of 2.2.1 after
eéxpcsure tc the follewing non-cpurating (see 6,:.2) envircnments,
and during ana ufter expcsure t¢ the fellowing cperating (see
6.3.3) envircnments:

.10-



CODE [DENT STW3-6017
NC. 07705

3.2.5.1 " Natural envircnments.

3.2.5.1.1 Pressure. The pressure envircnments are as
, pad s L1 ld &3 . ,
follows, with & miximum rate of change cf 0.46 psi per seccnd,

a. Non-cpercting and cperating preflight: 15,95
PSi absclute tc 1,45 psi absclute.

b. Cperating flight: 15,95 psi absclute tc 4.3% «x
10 EXP -1 psi1 ubssclute.

3.2.5.1.2 Temperature. The nen-cperasting ana cperating
preflight temperature envircnment is 27 tc 98.6 degrees F.

3+2.5.1.3 Humiaity. The humidity requirement is C-100
percent relative numicity.

3.2.5.1,4 Fungus, The envircnment cecns! 3ts ¢f fungi
indigencus t¢ the ccntinental U.S. that grow at relative
humidities abcve 60 percent and temperatures obove H2.6 degraees

3¢8.5.1.5% Qzcne. The c2cne concentraticn consists of 2.8 x
10 EXP -7 cunces/cubic fsot.

3¢8:5:.1,6 Ligntning. The nen-cperating and cperating
lightning envircnments ure TBO.

3.2.5.1.7 Sane ur¢ dust. The sand and dust envircnment .s

Settling aust particles” with diameters frem U.1 microns to 150
micrens.,

-

S+€:45.1.8 Cerrecsive atmesphere. The non-cpereting corresive
atmcsphere (s eqQulvelent Lo o maximum relative humidity of &5
percent with o 3.6 + 0.1 purcent scdium chleride ccncentration by
Mass at a meximum tomperature cof 94,6 gegrees F. The duraticn 1s
1% hours,

3:8:5.8 [nducud envircnments.

3.2.5.¢.1 Acceleraticn. The maximum cmni-uxial limit (see
6.3.4) ascccleration is 10.9 g.

3:8+.5.2.2 Sheck. The maximum shock envircnments a«re as
follows: )
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a. Non-cperating: A 5 foct drecp ¢f the FU cnte &
Steel plate.

b. Operating flight: As specified in Figure 6.

3.2.5.2.3 Vibrzticn. The vibraticn envircnments ure as
fecllcws:

a. Nen-cperating. As specified in Figures 7 and

b, Operating flight. As specified in Figure 9.

3.2.5.2.4 Accustic, The ocperating limit accustic field is
specified in Figure 10.

3+2.5.2.5 RF envircnment. The RF envircnament is us specified
in Figure 11,

3¢2:5.2.6 Heating. The FU shall be exXpcsed tc heating as
shewn below:

a. Aerodynamia heating. The temperature profile
is as shcwn in Figure 12.

b. Interstage heating. The temperature prcfile
18 &5 shown in Figure 13,

3.2.5.2.7 Pressure. The FU shall withstangd expcsure tc an
interstage burst pressure cf 265 psi maximum for a time pericd cf
0.0 milliscccnas,

3.2.6 Transpertebility. The FU shall be transpertible by
rail, rcaa, air, anad water treight.,

3.3 Design ana cerstructicn.. The FU design shall meet
the requirements ¢f Velume 1§ SAMIECM 1271 und MIL-STD- 512,

3:3.1% Mutericls, rccesses and parts., All
Specificaticns  anad  stunderds not liste: in the ICBM
Standaerdizaticn, Purts, Meterisls, and Prccesses us established
by AFR 731, shzll be selected in wcccraance with MIL-STD-143,
The requircments of MIL-STD-454, MIL-STD-202, MIL-STL-701 and
MIL-STD-863 shall apply. MIL-HDBK-5 and MIL-HCBK-17 shall be
used for materisl properties. Deviaticns t¢ the ubove shall be
Submitted tc Thickel for “pproval in acccrdance with 3.4,1,
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Je3: %1% Age centrcl. Foermul age contrel shall be required
for all age Sensitive parts und materials. The date (menth und
year) cof munufacture shall be the date of Satisfactery ccmpleticn
of &ll the required manufacturing and inspecticn prccesses pricr
to submittal of the completed lct te the acceptance tests.

3:3.1.2 Cerrcsicn preventicn wnd ccntrcl. Materials and
proccesses shall be selected tc meet the requirements cf
HIL-STD-asg ‘lnd SQCthns ... ‘.6. 3. 1.7. and 3.1-(; Cf HXL-E-b‘]eCJ.

3.3.1.3 Electrical ccmpcnents. FU electricel compcnents
shall ccnferm tc the requirements of MIL-STD-454, Ccnnectsrs
shall conform t¢ the requirements of MIL-C-32999 for series IV
ccnnectors,

3¢3.1.4  Seuling. The FU shall be sezled in such & manner
that after belng cxposed tc the environmental conditicns in the
Sequences specified in Tables III and IV, n¢ meisture or
ccntaminaticn snhall be present inside the unit.

3.5.1.5 Electrical bernding. Electrical becnas shall be
acccmplished Dby metai-tc-metal contact cver entire arezs which
are kela in mechanical ccontact and shall meet all the
requirements of MIL-B-5087.

3.3.1.5.1 Impedince. The meximum impedance of any single
electrical bend betwesn any twec conductive =lements shall not
exceed 2.5 millichms where potential fault currents will nct
exceec 35 amperes. Where poctential fault currents are in excess
ef 35 umperes, the maximum resistance ¢f & Single olectrical bend
Shall nct exceed 0.075/[s2 chms, where ISc iS the worst case
fault current thrcugh tne bend in umperes, The maximum impedénce
ef any single electrical bend shall net exceed & value increasing
log-linearly from 3.5 millichms ot 1 kHz tc 1.0 chm at 50 MHz.

3:3.1.5.2 Bencing strups. Donding straps shull not be used.

3.3.1.5.3 Pretective finist.. An electricully cenductive wund
pretective finish Shall "be used c¢n all bending surfaces upcn
which ncnconductive film cr cxides Mmay Jdevelcp or upen which
Balvanic ucticn cf dissimilar maeterials may degraude the
electrical bend. Fur corrcsicn resistant TMetals, the surfuces te
be bended may be clean bare metals. For metals susceptible tc
eorrosicn, a ccnductive chemical film c¢r metal plating shall be
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used toc protect against atmospheric effects. Bcnds between
dissimilar metals, subject tc galvanic acticn, shall be
completely sealed tc prevent mcisture frcm penetrating the
interface. The wuse cf any protective finish shall nct increcse
the impecdance values cover the values specified in 3.3.1.5.1,

35.3.1.5.4 Integrity., The integrity of electrical becrds shall
not be impaired due tc contaminaticn cf bending surfaces with
ncnccnductive coxides and finishnes befere, auring, and after
assembly cf each bend. The design ana assembly cf cach bend
shall ensure that the impedance c¢f the bond dces nct beccme
degraded (i.e., increased impedance) cver the life of the system.

3.5.1.5.5 Gaskets. where metallic gaskets are used tc
previde metal-to-metal centact, they shall be electrically
ecntinucus arcund the perimeter tc be bonded. The use cf gaskets
shall nct degrade the maximum impedance values specifiead abeve.

3.3.1.5.6 Cerresicn preventicn, Cerrosica preventicn
measures shall be 1mplementes to prevent the bend from degrading
beyond the abecve requirements over the service life cf the
systems. Specific cerresicn ccntrecl techniques shall be
centrelled by MIL-STD-1568,

3.3.%.6 Electricsl referencing/grounding.

3.35.1.6.1 Reference plane,. All cocnductive structures and
cther conductive elements cf the FU which are nct part cf
functional electrical circuits snall be becnded tcgether te feorm
an equipctential reference planz, This reference plane snall nct
be used for the ccnducticn of funsticnal current.

3.3.1.6,2 Reference ccnnecticr, Cnly cne physical pecint in
each electrical circuit shall be ccnnected tc the electrical
reference. The ccocnnecticn tc the electricul reference shall be
made at the physical peint of the circuit which prcvides the
grestest degree of electromagnetic energy contrecl and shall
maintain the impedunce of 3.3.1.5.1 curing und after expocsure tc
the maximum fault current withcut degradaticn., Circuits wnich
use RF ccaxial cables are nect limited te single-point
referencing. Ordnance eircuit wiring shall comply with
MIL-STD-151¢,
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. . Shielding. Shielding shall be as fcllcws:

33.1.7.1 Equipment cases. Equipment cases used feor
electrc-interference shielding shall prcvide a ccntinucus
conductive path tc RF current cver the entire surface area and tc
the electrical reference plane.

3.3.1.7.2 Ccnnecicrs. Cennecters and crdnance shields shall

comply with MILSTD-TST1Z for shielding caps.
3.3.1.8 Intercircuit isclaticn., Electrical isclaticn

between circuils shall De as fcllicws:

a. Circuits whose maximum vcltages differ by less
than 10 dB and whogse meximum currents differ
by less than 10 ¢B with the eaxcepticn cf
crdnance circuits, shall maintain o minimum cf
40 dB isclaticn frem cne ancther.,

b. All cther circuits shull maintain a minimum cf
50 db of isclaticn frem cne ancther,
Isclatici1 shall assure that a ncise margin cf
net less Lhan 30 db is mointained between the
threshcld of each circuit and the interference
coupled frem ancther circuit.,

3:.3:.2 Electrcecmagnetic radiaticn.

3.3.2.1 Electremagnetic cempatibility. There shall be ns
spuricus functicning ¢! ¢the FU wnen subjected tc interference
equal t~s that specified in 6.4, &.5, 6.9 and 6.19.2 cf
MIL-STD-46:, Notice 3 for class A-2 equipment.

3e3s2.2 RF envircnment. The FU shall meet requirements cf
5.2.1 and shall not De initiated cr cause an attached EBW tc be
fired or dudded upun exposure tc the RF envircnment specified 1in
Figurc 11 in the frequency range of 15 hz tec 50 CHz.

3.3.3 Nomeplates and precduct merking. The FU shall be
identifiea and marked 1in accordance with AFR 127-100 and
MIL-STD-130. Namepletes shall conferm tc  applicable Thickel
approved drawings.
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3.3.4 Werkmanship. The FU shall be fabricated and

finished in a thorcugh wcrkmanlike manner. Particular attenticn
shall be given tc freedcm frem blemishos, cefects, burrs, and
sharp edges, accuracy of dimensicns, radii c¢f fillets, marking cf
parts, thercughness cf cleaning, neatness cf brazing, welding,
riveting, surface finishes, and wiring; lccse electrical
connecticns; alignment cf parts; tightness cf threaded fastencrs;
and theroughness cf mechanical fastener and lcckwire assemblage.

3.3.5 Interchengesbility. All FUs manufactured for the
MX FTOS shall be 100 percecnt interchangeable.

3.3.6 Sufety.

3.3.6.1 Envircnmentsal Safety. The FU shall net
inadvertently 1ire or reliability De decreased when subjected to
the envircnments specified in 3.2.5 and 3.3.2.

3.3.6.2 Spuricus signals. The FU shall nct fire when
Subjectec tc wny vcltage and frequency described by the ne-fire
regicn cf Figure ;.

3.3.6.3 Flight safety. The FU shzll meet the azpplicable
Flight Safety requirements cf Vclume I, SAMTECM 127-1.

3.3.6.4 Veltage breakdcwn. As percentsges cf minimum
breakdewn, dicdes snall DbDe cperated at less than 60 percent,
transistors at less than 70 percent, and capaciters at less than
60 percent (except the high vcltuge capaciter which is TBD).

3.3.6.5 Sinple pcint failure. The malfuncticn cr
unintenticnal cperaticn cf any cocmponent, cther than cecmpenents
that have an opproved safety fucter, shall not result in
uccidental FU functicn,

3.3.6.,6 Insulaticn resistance., All current-carrying
componentis anc conducters shall be electrically insulated from
euch other &nd frem system ground, 1lhe insulal ~n resistance
between all insulated parts, at a potential of 500 velts OC
minimum, snall be greater than 100 megchms after expcsure tc the
envircnments cf 3.2.5.

3.3.6.7 Capacitecr discnarge. If charged capaciters are
used, the [flring cupucitcr charging circuit cf the firing unit
shall incorperate dual bleed resistors that di charge the
capaciter (Ref. SAMTECM 127-1, 5.4,6.€6.1) tec belew :0 velts
within 4 time pericd c¢f TBD seccnds.
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3.3.6.8 Ccler ccding. Cclcer ccding cf the FU shall be in
accerdance with MIL-STD-706%.

3.3.6.9 Electrical safety. The FTCS shall include safety
devices and circuitry which prevent hazards due tc undesired
electrical ccntacts cor ccupling under &ll ccnditicns cf equipment
and system test, cperaticn, transpecrtation, handling, and
maintenance, All wires and terminal pcints, including ccnnectecr
and switch contacts and cthers which are electricclly ccocnnected
te cordnance activezting devices, shall be uniquely and pecsitively
identified as specified in MIL-W-8160. In adaiticn, crdnance
interccnnecting wiring shall be identifiec with a colcr ccde te
distinguish it frcm all cther interccnnecting wiring. The cclor
ccde, as described belcw, ccnsists cf dcuble stripes cn & wnite
backgrcund using the specific cclors identified in FED-STD-595.

Ordnzance 1st Stripe 2nd Stripe
Circuits Ccler Nc. Ccler Nc.
Firing Red 11108 Red 11105
Arming Red 11105 Gray 16314
Safing Red 11105 Yellcocw 13566
Mcnitcr Red 1110 Blue 15177
Test Red 11105 Green 14040

3¢5.6.10 Arming. Twc sepsrate commands shall be required to
arm the FU und shall provice pecsitive interrupticn cf the ccmmand
Cr autc destruct firing signals.,

3.3.€.11 Lockwiring., The FU shall be designed tc secure all
cennecters per MO 53580 using the dcuble twist method (MS
¢0995C20).

3.3.6.12 Ccmman¢ dcestruct. The FU shall be designed with a
Séepérate commend destruct 1nput ccnnecter (SAMTECM 127-1 and
MIL-STD-1512).

3.3.7 Human perfcrmence/human engincering. The FU snall
comply with the general requirements, labeling, anthrcpometry,
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design fcr maintainability and hazards, and safety criteria
specified in MIL-STD-1472. The FU shall ccmply with the
fcllowing specific requirements.

3.3:.7.1 Anthrcpcmetry. Design and sizing shall ensure
acccemmedaticn, compatibllity, cperability, and maintainability by
at least the 5th purcentile through Y5th percentile cf Alr Force
perscnnel. Fcr any bcocdy dJdimensicn, the S5th percentile limit
shall be estublished by the 5th percentile wcmen data and the
95th percentile limit shall be established by the §5th percentile
aviaters data previdea in the anthrcpcmetry secticn of
MIL-STD-1472.

. 3¢3eT7.2 Prcducticn and prctctype equipment labels. Labels
for producticn equipment shzll De engraved cr cnemically etchea,
Engraved, staked metal plztes may be used. Since frequent design
changes may be unticipated in prctotype cqQuipment, labels fer
such equipment may be silk-screen2d cn metalcal. Paper decals
and rubber stamping snall nct be used. A cycle life tag shall be
prepared and reccrded snd shall permenently acccmpany sach FU.

2.3.7.3 Human fcrce applicuticn. Cranks, handwheels,
levers, hnhigh force ccntrcls, and horizontal push and pull forces
¢f MIL-STD-1472 =are revised tc reduce the force limitaticn teo
0.67 cf th values specified. The max imum vzlues shall alsc
apply tc¢ similar human fcrce applicaticns such as cperating
wrenches cr cther tccls and ccnnectsr mating/demating.

2.3.8 Structural. All subsystems, ccmpecnants, and

attachment fittings including ccnnecter shells shall be cesigned
tc meet the structural requirements under the cpplicable lcads.

3.3%3. 8.1 Lirit lcads. The structure shall nct experience
excessive defcrmation (see 6.3.5) c¢r stresses above the material
yield strengtn fcr metallic elements in tha2 apprcopriate stress
state when subjected to limit lcuds (see 6.3.6).

3.3.8.2 Ultimate lcads. The structure shall nct buckle,
ccllapse, c¢r rupture when subjected tec the ultimate lcaus (sea2
6.3.7).

3.2.8.3 Structurszl facters. The fcllecwing minimum
structural factcrs snall be used 1n the design:
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a. The facters of safety (see 6.3.8) fer
structures are:

Launch und flight lcads 1.25

Grcund ond flight lcads 1.25

All ozher ncnflight ccnditicns 1.50

b. Additicnzl specizl factcrs such as thcse for
pressure fittings, <Castings, bearings, weld
stress concentraticn, ana fricticn srall be

used in the FU design as appliceble.

3. 388 Murgins of safety. The FU structure :n3ll have
margins of safety Tsce b.<.G) equal to or greater than z2rc for
beth limit znd ultimate lcacs.

3.3.8.5 Meterial prcperties. Fcor single lcad path metallic
structuras, the yield ane ultimate strength values in the
appropriate stress state and scccmpanying envircnments snhalli be
the equivalent cf A basic properties of MIL-HDBK-5. If the
structure is 2 multiple lcad path structure in wnich the failure
of a2 compcnent wculd result in a ssfe redistributicn of applied
lcads tc cthar lcad-carrying members, the aquivalent cf B basic
prcpertics of MIL-HDBK-5 mey be used.

3.3.8.6 Fatigue safe life. The permanently mcunted FU
ccmpenents shall withstanag without fatigue failure, & design
repested 1lcads spectrum, This design repected lcads spectirum
~hall be equal tc the design fatigue scatler factcr (see 6.3.10)
times the fatigue Licads spectrum. The fatigue lcads spectrum
consists of the envircnmentally induced cyclic lcads cf 3:.4.5.28.¢
and 3.2.5.<.3. The design fatigue scatter factior shall be 2
minimum cf 4.0,

5.3.9 Prccducticn drawings. This FU shall be fubricated
and a2ssembled 1in cccsrdance with the drawings, parts lists, and
other dccuments listed on Crawing (TBL).

2.4 D¢ecumentaticn.

¥ Specificuticns und standercs. All FU materials,
parts, and engilnecring prccesses shall be defined by
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specifications and standards suitable for the intended purpcse
and épproved by Thickcl pricr te their inccrpcraticn.
Specificaticns and standerds noct selected in wcccrdance with
3. 3.1 shall require deviaticn approval from Thickcl. The
raticnale fcr the selecticn of ccmpany specificaticns and
Standards cver existing higher crder cor precedence standards und
Specificaticns shall be made avzilable tc Thickecl pricr tc
incorperaticn in design dccumentaticn. This raticnule shall
include an identificaticn of each higher crder or precedence
Specificaticn or standard exzmined ond shall state why 2ach was
unacceptable.

3.4,2 Drawings. FU device drawings shall be prepared by
the supplier cn Thickecl fcrmet 1in accordance with thea
requirements cf MIL-STD-100 and DOD-D-1000 Form 2, for Categcries
B, ¢, E, F, H, I, J; and DOD-D-1C00 Fcrm 2 cr Ferm 3% for
Categecries A, D, and G. The supplier-prepared drawings shall
require apprcval by Thickecl. The supplier-prepared drawings
shall wuse Thickcl-furnished titles and drawing numbers. Part
number 2nd serializaticn requirements shall be called cut cn the
applicable drawings.

3.5 Legistics.,
3.5:1 Mzintenznce. The FU shsll be remcveble and

repleceable at the depct repair facility and destruct crdnance
installaticn facility at the test site. Defective FU's will be
returned to marjfacturer focilities for repair.

3.5.2 Supply. This paragrapn is nct applicable tc this
specificaticn.

3:5. 3 Focilities and focility cquipment. This parzgraph
is nct applicuble tc this Specificaticn,

3.6 Perscnnel and training.

3:6€.1 Perscnnel. Tha FU shall b2 designed tc be

maintained, including installaticn, remcvil, and chackcut by
SKill level five AFS Missile System Analyst Specialist/Technician
AFSC 316X0 und AFS Missile Mechanic/Muintensnce Technician AFSC
BL3XU. The AFSCs zre defined in AFR i9-1.

3.6.2 Truining. This puragraph is nct wpplicaeble tc this
specificaticn,
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4, QUALITY ASSURANCE PROVISIONS

4.1 Genercl. Inspecticns which cecnsist of

examinaticns, demcnstrations, tests, and analyses shall be
conducted during the design znd develcpment cf the FU tc previde
the prccuw ing activity with assurance c¢f ccompliance with the
requirements cf this specificztion,

.11 Respcrnsibility fcr tests. Except as ctherwise
Specified (see 4.c2.¢2), the supplier shall be respcnsible fcr the
performunce of all inspecticns and tests specified herein,
Except us ctherwise specified, the supplier may utilize his cwn
facilities or any laberatciy acceptable tc Tnickcl. Thickel
reserves the right toc perfcrm any of the inspecticns and tests
set forth herein a2t the supplier's cr cther facility tc ensure
that the compecnants and services confcrm ¢ prescribed
requirements.

4,1.¢ Special tests and examinsticns. The FU shall be
Subjected t¢ the fcllcwing special tests and inspecticns which
are toc be perfocrmed only on units c¢f an approved develcpment
design after they have successfully passed the individual quality
cenfermance tests specified in Table II.

8§, 1.2.1 Develcpment znd pre-qualificaticn tesSts,
Develcpment tests shall, as a minimum, c<cnsist cf the tests

specified in Table III perfcrmed cn 15 units (5 develcpment and
10 pre-qualificaticn).

4,2 Qualificaticn inspecticns &and tests. Qualificaticn
cf the FU shall be perfcrmed cn units that sre representative cof
& Thickel apprcved design. Cualificaticn cf the FU ¢c assure
ccmpliance with the requirements cf secticn 3 shzll be by
eXaminaticns, demcnstraticns, tests, cr analyses. Definiticns ¢f
exam.naticn, demcnstraticns, %est, and analysis are =s follcws:

a. Exzminaticn 1S an element co¢f inspecticn
censisting c¢f investiguticn, withcut the use
cf specizl laberatcry appliances or

prccedures, cr supplies and services tc
determine cenfecrmance tc thcse specified
requirements which can be determined by such
investigzticns. Examinaticn is generally
ncn-destructive and includes, but 1is nct
limited tc, visual, auditery, tactile, and
other investigaticns, simple physicel
mznipulaticn, gauging, and measurement.
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Attachment 4

Item 8, Line (2) Licensed Material

The Carbon 14 is an amorphous carbon powder, this is imbedded
in the micro structure of a ceramic component part within an electron

tube, over voltage spark gap (see attachment 5 for specification

information). This tube is used as a component in an ordnance firing

unit.

Following assembly of the components, containing two over
voltage spark gap tubes, a rigid polyurethane foam protection is in-

serted into the interior of the fi{ing unit and a corrosion resistant

steel outside cover is installed (see attachment 6 for specification

information).

Request for Exemption From a Six Month Leak Test

Because this source is small and the potential for a leak and/or

hazard is extremely remote, it is requested that an exemption from the six

month leak test be granted. If this request for an exemption is not

granted, then the leak test will be performed on the outer case of the

firing unit since the electron tube is sealed inside and is accessible

after manufactured by the supplier.
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PRODUCT SPECIFICATION, OVER-VOLTAGE GAP (343814)
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GENERAL

This specification covers the acceptance reguirements for the over
voltage gap, 343814.

O

OCUMENT

o
wn

AND EQUIPMENT

The documents and eguipment listed on 3423814 form a part of this
specification to the extent stated herein. ‘

3. QUALITY ASSURANCE PROVISIONS
2,1 General. The provisions of PC279869 shall agply.

3.1.1 Test Records. The Supplier shall peiform electrical and
environmental tests per 3.3.2. Variables data shall be recorded,
shall indicate the unit of measurement, and shall be identifiable
with the applicable paragraph numbers.

Forms for these data will be a Supplier responsibility. These
data shall include a yield summary from exhaust through acceptance
testing with the cause of rejection for all rejects. 1In addition,
the records shall be identified with the Buyer's purchase order,
lot code, and date code of manufacture. Copies of the records
shall be submitted to the Buyer when the lot is shipped. The
original Supplier records shall be maintained at the Supplier's
plant for a minimum of three years after the completion of the
order. A test record summary tabulation on each lot shail be
submitted to the Buyer with each shipment.

3.1.2 Test Conditicns. Unless ctherwise specified, tests shall be
per formed at room atmospharic conditions. All test chambers shall
have a volume of at least twice that of the items being tested
therein. .
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Tolerances. Maximum and minimum limit values specified herein are
absolute. See 9900000. Unless otherwise specified, tolerinces
shall be:

Dynamic Breakdown Voltage (DBV): <+1% (See Note 3 Figure 1)

Temperature: +6°C
Time: +10%
Vibration
Acceleration or Displacement: +15%
Freguency: +2% or 3 Hz whichever 1is
greater
Shock
Amplitude: +15%
Duration: +0.1 ms or 30%, whichever is
greater
Steady-State Acceleration: +5% .

Lot. A shipment lot shall :.onsist »f a minimum of 32 units (two
or more batches) and a maximum ¢f 500 units when submitted to the
Buyer for acceptance. Units assembled in a single lot shall be
from production wherein variations in design, materials, tooling
and/or processes have resulted in no significant changes in
previously established process averages for the specified test
requirements. A lot may be designated as a 3-digit numeric-alpha
(i.e., N2A).

Batch. A batch is the number of gaps exhausted at one time (26
units maximum).

Rejected Units. Gaps that fail any factory or lot acceptance test
shall be reiected and submitted tu the Design Agency for failure
analysis an. subseguent dest-uction as required. Rejected units
shall nct e -eworked and shall be marked to prevent accidental
use.

"D-Tested"” Units. Units subjected to tests designated as
destructive or degrading shall be marked "D", or "D-Tested", and
shall be retained at the Supplier's Plant for possible failure
analysis for a minimum of 3 years after completion of the order.

L9213

T -
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3.1.8 Reject Batches. Whenever a batch is rejected, the Supplier shall
hold the batch and immediately notify the Buyer. After review of
the circumstances leading to the rejection, a proposal regarding
repair and/or re-inspection of the batch may be approved.

3.1.9 Selection of Samples. Each batch shall be sampled at random so
that each unit in a batch shall have an eqgual chance of being
drawn as part of a sample.

3,1.10 Qualification. Qualification approval shall be bas2d on data
from a minimum of 40 gaps from acceptable batches as noted in
this specification.

3.2 In-Process Inspection and Testing. The Supplier shall perform such
in-process inspection and testing as he deems necessary to obtain
product conforming to the requirements of this specification.

3.3 Final Assembly Testing.

3,3.1 Sampling Reguirements. Test measurements shall be recorded. When
previous tests are called for as end point measurements for
another test or specified for a different environmental condition,
their initial test limits shall apply unless new limits are
specified. ‘

All failure indications shall be considered a failure of the gap
unless the cause of the failure can be shown to the satisfaction
of the Buyer to be the test egquipment. '

The Buyer shall be notified in writing when a batch fails a lot
acceptance test. A proposal for screening or retesting may be
submitted for the Buyer's consideration at that time.
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3.3.1 continued

Qualification &
Lot Acceptance

‘ Supplier
Test - Test Limits
Test Title ~ Number ' Symbol Units  Max Min n ¢ | Notes
Leakage Voltage (3.3.2.1 Vi . vdc | 1800 1600 100% - P
Static Breakdown .
Voltage 3.3.2.2 | S8V vdec | 1800 1600 100% : S
Dynamic Breakdown 3.3.2.3 { | 100% 2s3
Breakdown Voltage DBV | Volts 1800 1600
Voltage Range A | Volts | 100 -
Temperature -
Operation 3.3.2.4 DBV Volts | 1870 1530  1/batch 1,4,8
A ' Volts 170 -
ulse Life 3. 325 2/batch
Breakdown Voltage DBV Volts 1870 1530
Voltage Range A | Volts | 250 -
Envircnmental
Sequence 3.3.2.6 DBV Volts | 1870 1530 1/batch 1.7,8
| Volts 170 -
Envelope Strain 33827 | 1/batch 1,5.8
Lead Fatigue 3.3.2.8 { 1,5,8
Cross Section 3.3.2.9 ? ' 1,5,8
Visual and
riechanicai |
Inspection 13.3.8. 'O | ‘ 3
NOTES:

1. This test is destructive ("D-Tested").

(38 ]

Exhaust and factory tests shall be performed per SL1-343814-10 on a
100 percent basis to form the exhaust batches for 100 percent lot

. acceptance tests and lot acceptance sampling tests, the following
briefly describes this testing. For complete details see SL1-
343814-10.
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Notes - continued

3.

e.

Fill main gap + polarity to an eguivalent DBV of 1700 volts,
Xe gas. Record pressure.

X-Ray Pre-exhaust.

y» SBV and DBV (20 shots + polarity only post-tin
Ve na)’ SBV and DBV 20 shots only, + polarity only post
+&§8 E, 3 day storage.

Visual Mechanical

Lot Acceptance Tests. 100% Tests - no allowable failures

a.

b.

Leakage Voltage
Static Breakdown Voltage

Dynamic Breakdown

Visual Mechanical (Damaged gaps maybe rejected-due to tester.
handling)

Select batch samples for D-tests

I1f a failure occurs in the above testing, the test sequence
shall stop at that test after all gaps in the test batch have
completed the failing test. All failure gaps shall be
removed and the Design Agency notified. The same test shall
then be repeated on this batch of gaps after a 24 hour
inactive hold period. If no additional failures occur, the
batch of gaps shall be considered acceptable for that test
and the lot acceptance test seguence shall be continued.

For temperature operation, one sample gap per exhaust batch. No
failures allowable.

For Envelope Strain, Lead Fatigue and cross section, one sample gap
per exhaust batch shall be randomly selected from mechanically
sound factory test or lot acceptance reject gaps, or if none
exists, from acceptable factory or lot acceptance test units. All
three tests shall be performed on the same gap. No failures are
allowable for these tests.

For Pulse Life, two samples per exhaust batch. No failures are

allowable for this test. .
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Notes - continued

7. For Environmental Seguence, one sample per exhaust batch. No
failure is allowable.

8. After four consecutive lots have been successfully shipped, the D-T
sampling shall be cut in half; i.e., for Pulse Life, one sample per

exhaust batch, and for Temperature Operation, Environmental
Sequence, Envelope Strain and Lead Fatigue, the sampling shall be
one sample every two consecutive exhaust batches.

3.3.2

3.3.2.1

3.3.2.2

3.3.2.3

3.3.2.4

Tests. Tests shall be performed using eguipment and procedures
specified on SL1-343814-11.

Leakage Voltage (V). The gap under test shall be installed in
the circuit shown in Figure 1, and V, obtained as described
below. With the leakage current meter, Keithley 410A or
equivalent, on 10 nanoamperes, full scale, increase the applied
potential across the gap under test until 2 nanoamperes of
leakage current are attained or the current abruptly increases.
Record the voltage at the 2 nanoampere point or abrupt current
increase as the leakage voltage. The leakage voltage shall be
within the limits specified. The applied voltage "ON" time
shall be held to an absolute minimum.

Static Breakdown Voltage (SBV). The gap under test shall be
installed in the circuit shown in Figure 1. 1590 Vdc shall be
applied, and no firing shall occur. The applied voltage shall
then be increased in ten volt steps at & rate not exceeding one
step/second until gap firing occurs. The static breakdown
voltage shall be within the limits specified.

Dynamic Breakdown Voltage (DBV). Dynamic Breakdown voltage is

defined as the voltage attained across the gap for a fast-rising

voltage waveform before firing into an arc discharge. The gap
under test shall be installed in Figure 1 and a voltage pulse,
570 volts/ms rise time applied. Ten dynamic breakdown voltages

shall be obtained in this manner, at a rate of three to four ppm

for positive gap polarity only. The DBV maximum and range,
shall be computed separately for each gap. The DBV max and
range recorded shall be within the specified limits.

Temperature Operation. Test number 3.3.2.3 (Dynamic Breakdown
Voltage) shall be performed at +100°C and -55°C. After the
temperature extreme data has been taken, the gaps shall be held

for 6 days between +175°C and 180°C. Test 3.3.2.3 data shall be

taken at room temperature again after the 6-day, high
temperature soak. Then, the gaps shall be given 160 pulse life
operations per 3.3.2.5. The temperature operation sample DBV
data (100% acceptance data, +100°C, -55°C, 6 day post high




3.3.2.4

3.3.2.5

3.3.2.6
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temperature storage data, and 160 pulse life operation data, DBV
max and range) shall be compared in an appropriate table, and an
overall ADBV computed. The DBV data taken shall be within the

temperature operation limits specified.

continued

pulse-Life. The pulse life test shall be performed in the
circuit shown in Figure 1, DBV mode, at a pulse repetition rate
of 3 to 4 ppm. The test shall be performed with the gap in the
positive polarity. During the life test, the gap under test
shall be continuously monitored for DBV.

At 0, 50, 100, 200, 500, 1,000, and 2,000 pulses maximum, the
life test shall be interrupted, and test 3.3.2.1 and 3.3.2.2
performed in the positive polarity. Zero pulse data can be
normal 100% acceptance data. At each test point, the cumulative
DBV pulse life firings shall be summarized, i.e., for 0 pulse
test point, the DBV max and range for ten shots (100% acceptance
data) shall be recorded; for 50 pulse test point, the DBV max
and range for all 50 pulse life firings shall be recorded; for
100 pulse test point, the DBV max and range for all 100 pulse
life firings shall be recorded; etc. All parameter limits
specified for these tests except for DBV test 3.3.2.3 criteria
which shall be the limits specified under pulse life shall apply
for the pulse life test throush 500 pulse life test point.

During pulse life, the gap under test shall meet the dynamic
breakdown voltage reguirements specified. No failures are
allowable through 500 pulses. The following is not acceptance
criteria: After 500 firings, the gap life test shall be
continued as test equipment usage allows to determine where the
first failure occurs. Test point data per 3.3.2.1 and 3.3.2.2
shall be taken at the failure point for information. The pulse
life test shall be terminated at the first failure point or

2,000 pulses whichever occurs first.

Environmental Segquence. The provisions of 3958003 shall apply
for shock, and 9958004 for random vibration testing. The
provisions of 9958000 shall apply for temperature with the
following exceptions:

Paragraph 1.2.1 #2°F (1.11°C) shall be +3°F (1.67°C)

Paragraph 3.1 +3°F (1.67°C) shall be +4°F (2.22°C)

Paragraph 3.3.2.3

a. #5°F (2.78°C) shall be #10°F (5.51°C)

b. +7°F (3.89°C) shall be +10°F (5.51°C)

Paragraph 3.4 #3°F (1.67°C) shall be #5°F (2.78°C)
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Tests 3.3.2.1, 3.3.2.2, and 3.3.2.3 shall be performed initially
(normal 100% acceptance data) and after subjecting the gap to
each of environments below.

The gaps-under-test shall be prepared per SLI-343814-12 (GMB per
SL6-3-45) and tested per the environmental seguence below.

a. Temperature. Five temperature cycles per the following ‘
sketch., Stabilization at room temperature between cycles is
not necessary.

I i el RS MIN
ROOM
TP ¥,
‘ - -« MM OR LESS ‘
=60 Comtm
S MIN OR LLSS<wm I—
& HRS MIN e s | canne | cune 3O NIN S8 3E£38

- ONE OV LT wme——
®TIME INTERVALS LESS THAN STATED ARE SUPPLIER'S OPTION

b. Shock. 6000g, 0.5 millisecond (measured at the ten percent
points), haversine wave pulse (one shock) in each of the six
directions of the mutually perpendicular planes at ambient
temperature.

¢. Random Vibration. Random vibration having a spectrum from
5Q to 3000 Hz with a constant power spectral density of 0.6
g%/Hz of Gaussian distribution. The vibration shall be
applied in each of three mutually perpendicular planes for
ten minutes in each plane at ambient temperature. Roll-offs
at low frequency beginning at 50 MHz shall be 12 dB/octave.

. Roll-off at 3000 Hz shall be at least 36 4B per octave

(overall g-level is approximately 43.5 g rms).
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NOTE: During vibration and shock, the gaps-under-test shall be
monitored for HOLD OFF per Figure 2 with an applied
voltage of 800 #10 vdc. No failure shall occur.

continued

Envelope Strain. This test shall be performed per SL7-7-25,
(immersed in hot water (97°C) for 15 seconds, then immediately
in supercooled (-55°C) Fluorinert for 15 seconds, and again
immediately in hot water (97°C) for 15 seconds until failure or
5 cycles are completed).

After each envelope-strain cycle, the gap shall be inspected for
fractures/cracks under 20X minimum magnification and with the
aid of a fiber lite, and the gap shall then be oven dried 1 hour
at 100°C. The gap's Leakage Voltage per 3.3.2.1 and Dyramic
Breakdown per 3.3.2.3 shall then be measured. A minimum of one
cycle per gap without failure shall be reguired. When factory
rejects are used for this test, the post test data shall not
change from pre-test data by more than 100 volts.

Lead Fatigue Test. The gap-under-test shall be tested per the
lead and electrical contact fatigue test SL7-7-28. Both
lead/electrical contacts shall be subjected to 90° (Ref) bend of

16 oz +1 oz pull perpendicular to the gap's major axis and ‘
returned to its original position. This procedure shall

constitute one bend cycle. Each lead/electrical contact shall
withstand a minimum of two bend cycles. The test shall be

continued until both leads have broken. The maximum number of

bends that each lead/electrical contact survives shall be

recorded along with its point of failure. After the lead

fatigue test, the gap shall be tested and be acceptable for

Dynamic Breakdown per 3.3.2.3. When factory rejects are used

for this test, the post test data shall not change from the pre-

test data by more than 100 volts.

Cross Section. Tubes selected for this recuirement shall be
cross sectioned along the major axis and photos shall be taken
of various seal areas, as defined in SL1-343814-9, for
information only.

Visual and Mechanical Inspection. The visual and mechanical
inspection shall be performed per SL7-5-25.

4. PACKAGING

Each carton or container shall be marked "343814" and the inspection
lot number.
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Test socket, clamps, etc. provided external to the gap shall be
capable of 5 kVdc without leakage or arcing. A dry test
atmosphere shall also be provided to eliminate erratic
breakdown data.

The inductance and resistance in the anode to cathode discharge
loop for both static breakdown voltage and dynamic breakdown
voltage tests shall be set to provide the following discharge
current criteria at a gap breakdown voltage of 1700 volts when
measured with a Tektronix type 517 oscilloscope modified to a
U4974, or Tektronix type 7104 oscilloscope, 7Al6 vertical
amplifier (Full BW), and 7B50 horizontal amplifier:

Discharge peak current 1300 +100A
lst negative peak current Typically 50% of above
1st half sine wave pulse width 1 us +10%

Dynamic Breakdown Voltage: The 570 volt/ms +5% rise time is
set by applying =~5900 Vdc on John Fluke PS to produce 1700
volts at 3ms. Relay #1 closes for ~1 sec. to start ramp and
relay #2 crowbar action can be varied to terminate ramp and .
discharge any residual charge on 0.3 uF storage capacitor to
prevent second gap firing. DBV is read on a Honeywell Model
#1858-T790G optical recorder and 1882 amplifier in the
differential mode, (+0.5% accuracy). A full scale 0-2000 volt
trace is also provided for rough DBV measurements in case of
gap failure. The DBV voltage divider is calibrated with a John
Fluke PS (+1/4% accuracy) as follows; 1700 vdc is applied on
top side of the divider, J9, (short out charging resistors

J9 e J12) and a John Fluke 895A differential voltmeter (.0025%
accuracy) is used across the divider's output so that the
trimmer (1 k) can be adjusted for 17.00 volts output into the
Honeywell recorder. Then, with a John Fluke 343A calibrator a
15.00 volt signal is impressed into the Honeywell recorder to
offset it 15.00 volts. Appropriate gain adjustments, etc.,
then provide 20 volt/line resolution from 1500 to 1900 volts on
the recorder for DBV measurements. Typical accuracy of DBV
measurements should be s+1% as determined from the commercial
equipment stated accuracies.

Static Breakdown Voltage, "SBV", Leakage Voltage, "V ", are
read directly from John Fluke power supply dials.

For SBV crowbar relay #2 operates to prevent multirle firings
of gap under test.
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NOTES

l. Use 20 ft. length of Mohawk 631578 or Amp 21-412 420755.

2. Discharge loop allows typical current discharge through gap at 1700
Vdc of 400 Amps peak with 50% Pulse Width of 2.4 usec.

. FIGURE 2 - VIBRATION/SHOCK HOLDOFF MONITOFP CIRCUIT

>




"1*“0::0L/\V§§¢'00\.ll PTE R TETe ‘

A Division of Thiotol Corporation

€£7M No. 07703

CONTIRALT NO FO47 0478000009

THIS DOCUMINT UNDER LOCKHEED CHANGE CONTROL

SPECIFICATION

‘ EQUIPMENT AND 7, AfPONENT SPECIFICATION FOR
1 MX FIRING UNIT

21 MAT by

PRIV TO DELIVERY TO THIOKOL

SUBCONTRACTOR | omovio . patt APPLOVID.
'
lockhood Missiies & Spoce Co., Inc. jasmdvid ' DAL
Sunnyvale, CA 74086 1
ASPIOVED | ATt
FSCM 23917 - THIOKOL
Peeralid . BATL 'Am:mo \ paTt WASATCH DIV.
] L)
ArreovED ' DATL 'mcom " oAt
'
i |
AMEOVED : DaATE crenneD ' DATL DaTt
1 . | :
This specification consists of __ pages
RECORD OF REVISIONS
Y vRic | SUBCONTAAGTCR APPAOVEID \
Love | owumese | APPROVED DATE ‘ THIOKOL ' pare | custOmer arerOvaL ' DATE |
' ' i )
i | ' ‘ '
| ' .
i - ' ‘ . '
] ] )
‘ | ' '
' ] : ]
‘ ) ] ‘ '
‘ ' ' '
1] ] ! '
' | 1 }
| . — ,
' . ]
‘ e ‘! n c [ -_S_ g '
l . it 9 i il I E '
] a ] i ]
‘ L} ) '
l - . .
p——— - \ ' ]
' ' )
' ' '
1] . '
| \ '
' 1 !
p— ! - ~  —
' ' i
: ! ‘P‘: J - e
v o
% - \
(
PREPARED BY p\n
LOCKHEED MISSILES & SPACE COMPANY, INC. 1 -

B e e

SUNNYVALE, CALIFORNIA 94088




3.3

- e e -
-

hirrriaaicin
—

N-}JN—-—-—-—-——
9“’““!.‘“”:-—-
—— -—

et e T v v v v vl
-

Winisiainia

21 MATY by
CONTENTS

Page

Scope . ...cereriarenns ceessessssssssessssaanes T L L suser B
Applicadble Documents  ..... NPT es et T T T TR L TR S AR LA L AL 2-1
Government Documents  .....eeusees PP e e B R [ R A T 2-1
Non-government Documents ......covvanns I e W AR B B B 2-1
Requirements . ....covvsannces PR SR g LT S bRy n R 3-1
Preproduction Unit ....vvenen R - T - T A e S 3
Materials and Processes . ...cceevenviones e s e bR R R S EE 5 ETA 3-1
Burn-in . .....co0c0v0nsase AR B YR ——— A » 6 b e 5T 341
Desigh ....covvnvonsnnnns R e R Y R s 3-1
Service Life ... .. covveevene PP eeeee T TP TS TS TR R L R AL 3-1
Reliability ....ivevveccnnans o R D P R T T s P R S Ry 3-1
Construction ......sscvssens I e T P T R S AL SRS LR L 3-1
Interchangeability .....coveanns ST ey e p e ey DI R EEE S S R e 341
PerfOrmance ......oosesosssnns 0 B L R PO SR 31
BRDUIE < ccssicnssensarserrassssessitanee R b B e BT B IS I AT A 3-1
DC Arm X Voltage, Chennel A .. ..cvivnnnnnannes oo o Bl 5 BT g BB - T 3-1
DC Arm X Current, Channel A .. ..cosvnensscrrrsocannssrossnsannnssssts 31
DC Arm X Voltage, Channel B ...civvaiannnnnerens e e e B B B RS 3.1
DC Arm X Current, Channel B ... . ccevnonrcnenrnsnnssenenrannnnnsssnes 3-1
DC Arm Y Voltege. Channel A ...iiieirnnesasnnnsosnsarrsnnornrnnessss 31
DC Arm Y Curreat, Channel A ... .ioverresnsorsssnsnrunnrananssnnnsesnss 3-1
DC Arm Y Voltege, Channel B . ...ocvuviirnnnrennnnnnnrninnnnnnes oID W 3-1
DC Arm Y Current, Channel B .. cociviioranersnnnnnnnnnnnnercsnesees 3-1
AC Fire Power VOItBBE ...cvvevrrssonssrassssssssnrnnnarrnnnnnnnnnssens 3.1
AC Fire Power Current .....ovvss R P R REPUP el T SR < ) ) 3.1
OUIPULS .. ...coesonrnensannrrsnns o BB bR A A S e R - SR TN 3-1
Precharge Voltage .....covvvuns Rl it P P P et e 0 LD R R R 3-1
Output Current ......cceevssnsssesnnes chePoud P R N e e L 3.1
Output Current Rise Time ....ovvvnennns S Sl e ey S T S S S ST 32
High Voltage Charge Time  .....c.covrernnsnnsronrnnsnsnrnnsnsrnrerssssss 32
High Voltage Decay Charactenstics ......oveveerens o RS S s 32
Nolire VORIBE .cvoscsccssscssrassssrososossssnsensssotosnsensranseans 32
Insulation Resistance ....coecscsoes e I U e e e Y SRS T 3-2
Circuit CORtINUILY ..ovvvsonssnsssss e s iy e R TR A & A il 15 S0 W b 3-2
Operating Life .....ocvveenannnnnaces AP N e RN G 32
Electrical Bonding . ...v oesssvesasens ErRBEES R S G e P £ 32
Damage Detection .....ocaveevens R P P X S P 32
Environmental Requirements ......c.eves o5 o R P e T S Y 32
Environment, Non-opei**'.g and Preflight .......... PP S e C W 3.5
Temperature. ....ceeeessnassnsscs .S on B A EE SN CHEE 0R R wD LR B B i 3-5
Temperature, Non-Operating  ........ e S o BB BN Ly 8 Bk SR & W 3.5
Temperature, Pre-flight  ....veeevees P Py S T L wiuxs 4B
Humidity, .....conve> e e R SRS BT AR B e B 3.5
Humidity, NOn-operating ....coeeevs s oS eh e SO ESAESENEE PSS rresensbnsass O
Humidity, Pre-flight . ... ceeevens 0 B BN BB B S R e 35
Interferencs and Susceptibility. (Tod). ...cccvrrrenrannnenirncranncs 3.5
Human Engineenng ...... SEEEFEE PRI TS T TR T 3.5

1]

. e P RSARS T B eSmat W S Ew W W e ey e e .-



Paragraph
Q.

310
an
i
.
314
4.
4.2
43

4.4

4.5

4.6

46.1
4.6.2
4.6.3
4.7

48

481
4.8.1.1
4.8.1.2
4813
4.8.14
48.15
4.81.5.1

4.8.15.2
4.8.1.53
4.8.1.6

4.8.1.7
48.2
4.82.]
483
4.8.3.1
484
4841
4.8.5
4.8.5.1
4852
4853
48.6
487
488
4.8.9
48.10
4811
48.12 -
49
49.1
49.1.1
49.1.2
492
493
494

. prem

21 MAY 80

Page

Dimensions ....... AT T PP RS T NPEES TR 3.5
Weight ...oocecssisns R N R IR I S AT W S 3.5
Colorand Finish . ..vovvsnvces o b v B sesssnnbess o & B e R 3.5
Nameplate and Product Marking .........c00000e O B0 B W S R : 3.5
B  oovis s s 3 T S RSN A S 3 o A e e S e T e L 3.5
Workmanship .....ccovevvcessnees soss MRS A e e Rk b S 3.5
Quality Assurance Provisions ............ L A R A s Sy 4.1
Clatailication of TEHE . cvsvinsovrssonsisnssssansbassansasssadvanesesess 4.1
REJECHON . ...vvivrnrursnossossasaossssssnssssnssssnstorassscsnssssass 4|
Laboratory Ambicit Conditions .......cevessserossnssssssnanssssnssssnnsss 4.1
R D A L M e L D RGP SR I S o e 4-1
Test Equipment, Accuracies and Tolerances. .......cccvnnnnrnrnrneranninans 4-1
TestEquipment .......ovvavsavseance B shlpsrar & Tk TR oA b 8B T e RO 4-1
Test Equipment Efror . ......c.cccvvvsonnssssncsscsssscssssssssanssannass 4-1
Environmental Test Equipment Tolcrance ....... 5 W B R B e W e A 4\
BEBEERRIIY v oin « w b B b AT 56 R R e AT O BRI B TR T 4.1
Preproduction Tests ........cceovvesesscnsssosnsnsssanssssssnasssssnnssns 4-1
Operating Test Conditions .......ceesesseosssvssssssssssssssssensssnsnsas 42
Low Voltage Operatior, Channel A ........iivvvenscrressascrsssssnssnssas 4.2
Low Voltage Operation, Channel B . ......ccivervensnrssnscssncscsscncannns 4.2
High Voltage Operation, Channel A ......ivvsvsssnnssnncsscvrsnssonscscsvns 4.2
High Voltage Operation, Channel B .. ..c.vvvevesrvnssnssssorssvscssnsonsns 4.2
TN B EONOREMIIE o o550 6 5 B TR o MR RS 0 5 S T - B 5700 B30 0 46 - T 4.2
IS SWREBIEIE 1 - +.¢'0 00000 000 Wm0 0 B 0 T 0 W B8 4 R R B 4.2
BIRTRUE BOBB o os vos v w50 58 0 B S B B BN R B9 4.2
BBt PRISE .o cvss it re 60 s s i s dsnaiessseesssnt bsssbiress ey ssnsns 4.2
COATER SRS FIh LR VOIREERE v v i i biaioh b0 bovboh e & 5000505 6 80 5.8 8B ¥ 5B 42
CRErge 200 Five, JUED VOBBES oo vn v scosannhmuuwssemesvenssaissessosaensss 4.7
ERRIAIED - s & v v 53 3 306 S TS S RF RSN G WER T W R 5 S, W00 0.5, B 0 4.3
Low Pressute, Opstating . cssossasnsssasons AN AT AE NSRS ORISR 4.3
T oL ) L o] B b s B L TR A R A BB B SR Ol e B 4.3
PORDWIBMILY 50566500 avscavenviknin e L BT P . 4.1
- A RS TP (o e Srinn e RS ERTA D B in Fsne sa mRS R e 4.3
Shotk Operating ..coccvscvsunsesessnnssssnvsonsensssoes R P S 4.3
WIEROOE i« vovdi i enssinsewnms yns ehbeenbss . LRt 1 g 4.3
Vibration I, NOR-ODEIBURE s svisvsrivssssns i os st s sis st s tanssssssnnens s 4.3
Vibration {I, Non-operating ....ccoceveee cessssenns R RS 4.3
YBrahion OPErstiE .« ssctinvabssconsvnverssvans i R e B e 4.3
Corrosive AIMOSPUEIE . .ccvvosnsosossavinss e I P RSl O 4.3
SRR ERE TN v risrcibiseinERsn s s s s PG S 4.3
AOUEREIE . ovhirvrenrsoinans s en yessaneee R R At RS =P 4.3
Electromagnetic Compatibility ........... B B e I T e I R kS 4.3
Verification Test Exposure ........c0000, " ssvanes SR E SRR AR NS 44
Electrical Bondiag .....cccs00s SN P sevens PESARBRS OB O N B EEE 4-4
Operating Life ........ M I > A4
Acceptance Tests ..... e h e BEP RPN ER RS SHGES EE TS S 6D EOE G G 4.4
Test Conditions ....o.000300 CEASBESE RIS IS E BB ssenvesse seansses 4-4
Unit Operations ....... CeisessssssressesnesEO L teeesersssensssnze 4-4
Rest Period ........ EEEENSBERDE RS FOEEPOENS D SRS S EETSBEESEO RO SIS 6 vor 09
Low Pressure ...... sos e S ST T L T .
MWelirg c.covionosinse T T T Iy 44
Low Voltage Operatlons ...icccsvsvossvosscssscsssssesssssssscsssssnssses ull

B W R A R RS e .




Parsgraph

‘.9.3
496
457

3.
6.

Figure

O 00O AW N

-
» - O

. Table

I
111
v

High Voltage Operations  ........ TR AR B W A B A R R i
Circuit Continuity . ...ovesannnss P P P T T
Insulation Resistance ......cc:vovnssse conene P P I T SR R X ¥ N
Preparation for Delivery .....ovnunn coseEn cosaasseane sesssesensss P
Noies .vveenonns Faes e T R B B R B A A R B
ILLUSTRATIONS
Spurious Vol.age Response . ...coveunrnssenssrasnssnnnnsrrensnsrnsnrenetns
e e T LR R S R L A e S b
Attenuated Double Strike Lightning Waveform ........ocavvnrvmrnnrnnenenns
Ultimate Transportation and Handling Random VEBERLIOH 5056066 as sobewmbs s bas
Ultimate Pre-flight Random Vibration ....e.cvsvennnrrnnrsnnrnesrsvrrnsssees
Ultimate Shock Response SPectfUmM .. ...cessersssssssssosrsssunererssesess
Ultimate Flight Vibration Spectiul .. .sveecassasannararsrsnrsonnnnsrsssens
Ultimate Acoustic Field ... .cvvieverorsnrssssssssnssssnrsancrsnsnnnssnens
Acrodynamic Hesting . ......ccinernrnnensssarerasirrenirrrinraensnssesy
DC Arm Signal Firing Unit Timing Diagram .. ..coveiirranarinnrrnnennnrecnes
No-fire/ Fire Test SSQUENCE . ... cocvonsssassassssnsassossrssssernsnnnenes
Firing Unit Coordingte AXi6 ...ccoesssassrssssscasansnnrrrnansanrnnssesss
TABLES

Clrcuit CODUNYILY « .. vvovrssscsrsesesssonsosssnscssssnssnssscnsssvsnvsces
Factory ENvirOnments .. .......coerrossnsssssssssssansrsnasnnansnnsnrsns
Nonoperating Environmental Conditions
Operating Environmental (00ditions ....vvvvrrsnrnorrissssenrensnrnansennss
Preproduction Tests .....ceannvecnsnssnsnnns

....................................

WM R RS R RS AL ARRRLA RS R 4 R SR e R S s M

Page
4-4

51
6-1

Fage



1. SCOPE

CO!E IDENT 10001
PRODUCT SPECIFICATION

MX FIRING UNIT

1.1 This specification covers one type of firing unit.

e mmsm e N

1-1/(1-2 blonk)



2. APPLICABLE DOCUMENTS

2.1 Government Documents. The following
documents, of the issue in effect on the date of
jnvitation for bids, form a part of this drawing to the
extent pecified herein.

STANDARDS
Military

MIL-STD<461 Electromagnetic Interference

Characteristics, Requirements for
MIL-STD-454 Equipment

MIL-STD-462 Electromagnetic Interference
Characteristics, Measure of
MIL-STD-33! Fuze and Fuze Components,

Environmental and Performance
Test for

MIL-STD-810 TBD

STW3-6115 TBD

(Copicr of specifications, standards, drawings and
publications required by suppliers in connestion with
specific procurement functions should be obtained
from the procuring sctivily or as directed by the
contracting officer).

2.2 Non-Government Documents. The following
documents form a part of this specification to the
extent specified herein. Unless otherwise indicated
the issue in effect on date of invitation for bids or
request for proposal shall apply.

DRAWINGS

Thiokol Corporation
Thiokol-Weasach Division
53780 MX Firing Unit
L53896 MX Firing Unit (Alternate)
(Copies of Thioko! Corporation specifications may be

obtained from Thioko!l-Wesach Division, P. O. Box
$24, Brigham City, UT 84302).

2-1/(2-2 blank)
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3. REQUIREMENTS
3.1 Preproduction Unit. When a preprodaction

unit is required by the contract or order, the unit ehall
meet all requirements of this specification.

3.2 Materials ond Processes. Unless otherwise
specified, matenals and processes shall be in accordance
with Drawing 53780.

3.2.1 Burn-in. The unit shall perform as specified
herein after being subjected to a burn-in compnsing
operation in accordance with 3.5.2.3 for 40 cycles.

3.3 Design. The design of the unit shall be in
accordance with this specification and Drawing 53780.

3.3.1 Service Life. As a design objective, the unit
shall heve a service life of 10 years (yr).

3.3.2 Reliobility. The unit shall bave a reliability
goal of 0.9955.

3:4 Construction. Construction of the unit shall be
in eccordance with this :pacification and Drawing
$3780.

3.4.1 Interchangechility. All units of the same
pert number shali be physically and functionally
interchangeable without selection or fit.

3.5 Performance. Performance values specified in
this section represent requirements that the unit must
satisfy throughout its service life.

3.5.1 Inputs. The unit shall perform as specified
herein when the following voltages and currents are
applied.

3.5.1.1 DC Arm X Voltage, Chonne! A, The DC
Arm X voltage, channel A, shall be not less than +26
volts (V) direct current (¢c) and not greater than + 34
V dec.

3.5.1.1.1 DC Arm X Current, Chonnel A. The DC
Arm X current, channel A, shall be not less than +36
milliamperes (mA) and not greater than 50 mA.

4.5.1.2 DC Arm X Voltage, Channel B. The DC

Arm X voltage, channel B, shall be not less than -26
V dc and not greater than -34 V dc.

B TARARAE R e TR e e s W
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3.5.1.2.1 DC Arm X Current, Channel 8. The DC

Arm X current, channe! B, shall be not less than -36
mA minimum and not grester than -50 mA.,

3.5.1.3 DC Arm Y Volioge, Channel A. The DC

Arm Y voltage, channel A, shall be not less than +26

V dc and not greater than + 34 V dc.

3.5.1.3.1 DC Arm Y Current, Chonnel A. The DC
Arm Y current, channel A, shall be not less than + 36
mA and not greater than + 350 mA

3.5.1.4 DC Arm Y Voltage, Chonnel B. The DC
Arm Y voltage, channe!l B, shall be not less than -26
V dc and not greater thun -34 V de.

3.5.1.4.1 DC Arm Y Current, Channel B, The DC
Arm Y curren., channsl B, shall be not less than -36
mA and not greater than -50 mA

3.5.1.5 AC Fire Power Voltage. The AC Fire
Power voltage shall be a square wave of 200 =25 V
zero-to-pzak (o-p) with a frequency of 17 =1 kH:z
The square wave sneil have a root-means-square
(RMS) value of 0.9 umes peek value.

3.5.1.5.1 AC Fire Power Current. The AC Fire
Power source current shall be hmited to not greater
than £.5 amperes (A) at 225 V o-p

3.5.2 Outputs. The unit sha!l supply the following
outputs when the inputs specified herein have been
applied.

3.5.2.1 Precharge Voltage. The precharge voltage
shall be as specified below on the high voltege monitor
output and across a load of not less than | megohm

M0):

(s) With the inputs of 3.5.1.1, 3.5.1.3 and 3.5.1.5
applied, the precharge voltage on the channel E
high voltage monitor output shall be not greater
than 1 V dc.

(b) With the inputs of 3.5.1.2, 3.5.1.4 and 3.5.1.3

applied, the precharge voltage on the channel A

high voltage monitor output shall be not greater

then 1V de.

3.5.2.2 Output Current. The unit output current
shall be oot less than 1000 A o-p when the high
voltage capacitor is charged to 1700 =170 V dc and
discharged into a 0.2 N load after the application of

_ the inputs specified in 1.5.1.



3.5.2.2.1 Output Current Rise Time. The dutput
current shall have o nse time of0.35 =015 mucrosecond
(us) from the 10 15 90 percent of the peak value when
the unit is discharged into 8 0.2 0 load.

3.5.2.3 High Voltage Charge Time. The unit shall
charge and discharge into 2 0.2 0 load within 12
milliseconds (ms) after the apphication of the nputs

. The high voltage capacitor shall charge to
1700 =170 v 4c.

3.5.2.4 High Voltoge Decay Choracteristics. The
hizh voltage capazitor shall have a voliage decay from
1900 10 30 V 4c within 14 seconds (s).

3.5.3 No-Fire Voltage. The unit shall conform to
'3.5.2.1 on both channel A and channel B when any
of the following conditions exist:

(2) Application of 3.5.1.1, 3.5.1.4 and 3.5.1.8.
®) Application of 3.5.1.2, 3.5.1.3 and 3.5.1.5.

(¢) Application of 3.5.1.1, 3.5.1.5 and 3.5.1.3 is not
greater than 40 V de.

(d) Application of 3.5.1.2,3.5.1.5 and 3.5.1.4 is not
P
Ereater than 4.0 V 4; (absolute).

(¢) Application of 3 3.1.3, 3.5.1.8 and 3.5.1.1 is not
Breater than 4.0 V do.

() Application of 3.5.14,351.5ana 3.5.1.2 is not
Ereater than <4 V 4; (absolute).

(&) Application of any voltage and frequency on any
pair of inputs specified by the no-fire region of
Figure 1.

3.5.5 wulation Resistance. The insulation resistancs
between each ferminal and 2!l other terminals not
eonnscted by circuitry and between cach terminal
and case not connected by circuitry shall bs not Jesgs
than 100 M at » voliage of 500 =s0 v de.

3.5.6 Circuit Continuvity. The unir circuit continuity
shall be as sp-cified in Table 1.

®

TABLE I. ClrRCuIT CONTINUITY

STW3.6168

Resistance
in ohmg

Shon

Short

Shon

Short

Shon

Short

Open (all relays de-energized)
37 22 (channe! A relays
ensrpized)

37 =2 (channe! B relays
energized)

775 =65

775 =65

775 =65

775 =68

Open

125k =5 percent

Open

125 k =5 percent

>4 80%4e o CO0ZwXmxwy [T

NOTES:

L. All pin letters refer to connector J1 (inpu: connector)
2. Open = Resistance 210 M1

3. Short = Resistance S0.50

4 ST = Structure (core ground)

3.5.7 Operating Life. The unit shall have gn
Operating life of 100 functiona) Operations for each
channe! when Operated in accordance 1o 3 5.4.2,

3.5.8 Electrical Bonding. The resistance of the
connector 10 the housing mechanical interface shall
be not greater than 2.5 mil''ohms The rasistance of
the housing to plate assembiy mechanical interface
shall be not greater than 2.5 milliohms.

2.5.9 Damoge Detection. After application of
353 () damage 10 either the XorYDCAm Inpus
shall be identified ag 88 open circuit.

3.6 Environmenta! Requirements. The unit shall
be capable of withstanding exposure to any natural
sequence or combination of epvironments specified in
Table I end shal perform during and after exposure
to any sequence of the environments specified in Table

- ———



111 and Table IV, without degradation of the specificd
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Yoble . FACTORY ENVIRONMENTS ‘

Type - .- Condition "

Temperature Cycling .20 to 167 °F, rate of change not less than 3 "F/minute (min) nor greater than 9

*F/min, 2 hour dwell at each extreme, 8 cycles, total accumu'iated cycles not
greater than 32.

Shock Complex wave®l applied in each direction along the three mutually perpendicular
axes (see Figure 2) per occurrence; 4 occurrencss total

Frequency Responie
(Hz) (@'s)
20 30
40 60
200 300
800 300
Vibration, Random Acceleration spectral density of 0.04 g'/Hz from 20 to 2000 Hz for one minuts

per axis, three axes per occurrence, 4 occurrences total

I Pressuie 1.7 mmH;g, rate of change not greater than 93 mmHg/s, | hour dwell
*] Complex wave shock. The shock gives the maximum response accelerations the environment would
produce on an array of simple systems with natural frequencies between 20 and 2000 Hz end » peak
amplification factor (Q) of 10 The shock spectra are delineated be a senes of straight lines connecting

the tabulated points on semiloganthmic piots of maximum response acceleration (lincar) versus frequency
(logarithmic). The shock specira describe motion of structures close to the attachment points of the unit

TABLE lIl. NONOPERATING ENVIRONMENTAL CONDITIONS

Type Condition
Thermel -58 to 158 °F
Pressure 0.825 to 75 mmHg: rate of change not greater than TBD.
Humi:}uy 0 to 100 percent relative bumidity (rh) st temperatures up to 80 °F.

At greater than 80 °F the maximum th cotresponds to the dew point of 27 °C.

Fungus Pungi indigenous to the continental United States that grows on nutrient
oarganic matenals, includiog contamination for ou, grease and dust.

3-3
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_ Toble 1. Nonoperating Environmental Conditions  (Continved)

Condition

Ozorie

—— e e —— —

- *Lightning

Sand and Dust
Corrosive Atmosphere

Acceleration

Shock

. Vibration 1

Vibration I

90 micrograms per cubic meter annual average.

450 to 1200 micrograms per cubic meter by mass in air; duration 12 h

As specified in Figure 3.

 Settling dust particles with diameters from 0.1 micrometers to 150

micrometers.

Meaximum rh of .85 percent with a 3.6 =0.1 percent NeCl concentration by
mass 8! & maximum temperature not greater than 98.6 °F, curation 13 h

18.9 g all axis.

Terminal peak sawtooth shaped pulses; ®uration is 0.25 s.

Number Shocks Amplitude (g)
15 0.21
$0 0.36
5C 0.75
13 1.40
1 2.00
1 - 2.50

As specified in Figure 4,

As specified in Figure S.

TABLE IV, OPERATING ENVIRONMENTAL CONDITIONS

Type Condition
“Thermel 44 to 98.6 °F.
Pressure 0.825 10 2.25 X 10" mmHg absolute (abs).
Humidity 0 to 100 percent rh.
Ozone 160 to 240 micrograms per cubia@neter; duration is 12 hours.
' S0 micrograms per cubic meter annual aversge.
Lightning As specified In Figure 3.

3-4
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Yoble IV. Opercting Environmental Conditions  (Continued) = o
Type Condition
Sand and Dust Setflin; dust particies with diameters from 0.1 micrometers 10 150
micrometers.
Shock As specified in Figure 6.
.Vibution As specified in Figure 7.
Acoustic As specified in Figure 8.
Heating As specified in Figure 9.

3.6.1 Environment, Non-operating and Preflight.
The unit shall withstand exposure to non-Operating
environments specified herein.

3.6.1.1 Temperature.
The

3.6.1.1.1 Temperature, Non-operating.
temperature is -58 °F to 158 °F.

3.6.1.1.2 Temperature, Pre-flight. The temperature
+19 °F to0 98.6 'F.

3.6.1.3 Humidity.

3.6.1.3.1 Humidity, Non-cperating. The relative
humidity ranges from zero to 100 percent (1ncluding
condensation) at temperatures not greater thar 80.6
*F. At temperatures greater than 80.6 °F the maximum
relative humidity corresponds to a dew point of 80.6
.F. )

3.6.1.3.2 Humidity, Pre-flight. The maximum
moisture content of the air is that corresponding to
80 percent relative bumidity et 53.6 'F. The maximum
relative humidity 1 90 percent at any temperature.

3.7 Interference and Susceptibility. (TBD).

3.8 Human Engineering. The human engineenng
charactenistics required have been considered and are
contained in design f2atures descnbead 10 thus spectfizauon
and the applicable drawings.

3.9 Dimensions. Dimensions shall be in accordance
with Drawing 53780.

3.10 Weight. Weight shall be in accordance with
Drawing 53780.

3.11 Color and Finish. Color and fimish shall be
in accordance with Drawing 53780

3.12 Nomeplate ond Product Marking. Nemeplate
end product marking shall be 1n accorcence with
Drawing 53780.

3.13 Safety. The safety requirements are contained
within the design and performence requirements of
this specification end applicable drawings

3.14 Workmanship. The unit shall be clean and
free of foreign materials. There shall be no cracks,
bends, dents, loose electrical connections, nor other
evidence of poor workmanship such that the unit is
un:uitable for the intended use.

3.5/(3-6 blonk)
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. (¢) Relative humidity

4. QUALITY ASSURANCE PROVISIONS

nless otherwise specified in the contract or purchase
rder, the supplier s responsible for the performance
of all examinations and tests spectiied herain.
4.2 Classification of Tests. Tests shall be classified
as follows:

(a) Preproduction Tests.
(d) Acceptance Tests.

(c) Product Assessment Tests.

(d) Verification Tests.

4.3 Rejection. Units which do not meet all
requirements of this specification shall be rejected.

4.4 loboratory Ambient Conditions. Laboratory
ambient conditions shall be as follows:

(&) Temperature 60 1o 95 degrees F.

(b) Barometric pressure Local ambient.

Not grester than 50
percent.

4.5 Lot Size. When applicable, lot size shall be not
greater than the quantty of units produced 1o one
continuous operation by the same manufasturer and
manufactured in accordance with the same drawing
and specification.

4.6 Test Equipment, Accuracies and Tolerances.

4.6.1 Test Equipment. Test equipment which will
meet the performance and accuracy requirements
s secified herein shall be used in performing the tests.
The test equipment mey be mounted scparately or in
any ccmbination, such as consoles, panels, and
multi-purpose instrumests.

4.6.2 Test Equipment Error. Where practicable,
equipment used to measure unit paremeters shall not
introduce an error greater than one-tenth of the
tolerance on the parameter measured, or when spproved

R — N S— A -
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by the Government, not greater than one-fourth of
the tolerance.

4.6.3 Environmental Test Equipment Toierance.
Unless otherwise specified, test apparatus shall be
capable of indicating and controlling test conditions
within the following tolerances:

(a) Temperature (degrees )
=8 °F or =$ percent, whichever is greater

(b) Pressure, bzlow atmosphenc (mmHg)
* 10 percent for pressure greatcr than 1.0 mmHg,
%20 percent for pressure less than 1.0 mmHg

(c) Pressure, above atmosphenc (Ib/in’ abs):
=S percent

(d) Relative humidity (percent):®
= S units of percent

(¢) Steady acce'zration (g):
. =35 percent

(f) Shock (g):

2 10 percent

(g) Vibration amplitude (inches):
= 10 percent

(b) Vibration acceleration (g):
=15 percent

(i) Vibration frequency (Hz):
=2 percent or =1 Hz, whichever is greater

() Time:

= percent or =30 minutes, whichever is less

*Relativs humidity need not be indicated Determination
by the psychometnc method 1s acceptabie

4.7 Exomingtions. Exsminations sha!l be conducted
on each unit to determine conformence 10 the
requirements for design, construcuon, and workmanship

4.8 Preproduction Tests. When required by the
contract or order (see 6.2), a preproduction unit shall
be submitted for approval. Each preproduction unit
shall be subjected 1o all the examinations end tests
specified herein. Unless otherwise specified, the tests
shall be conducted at laboratory ambient conditions
The tests shall be performed in the sequence specified
in Table V.



TABLE V. PREPRODUCTION TESTS

. . - Requirement Test . -
Test . ] A S Parograph Parogroph
or Toble
Verification Test Exposure 391 4.8.10
Acceptance Testing — 49
Electrica! Bonding 358 48.1]
Humidity TABLE IV 483
Pressure TABLE 1V 48.2
Acccieration TABLE Il 488
Shock TABLE 1V 484
Vibration 1 TABLE IiI 48.5.1
Vibration 11 TABLE 111 4852
Vibration III TABLE IV 48.5.3
Corrosive Atmosphere TABLE III 486
Sand end Dust TABLE 1II 487
Electromagnetic Compatibility 3.7 489
357 48.12

Operating Life

4.8.1 'Opcraﬁng Test Conditions. Unless otherwise
specified the following test conditions shall apply
during preproduction and scceptance tests to determine
conformance to 3.5.1.1, 3.5.1.2, 3.5.1.3, 3.5.1.4 and
.3.5.1.5.

4.8.1.1 Llow Voltage Operation, Channe! A,
(a) DC Arm X voltage: 25.5 =05 V de

() DC Arm Y voltage: 25.5 =0.5 V d¢

(c) AC Fire Power Voliage: 170 =5 V o-p
4.8.1.2 low Voltoge Operation, Channel B.

(a) DC Arm X voliage: -25.5 0.5 V d¢

(®) Dc Arm Y voltage: -25.5 =0.5 V de

(c) AC Fire Power Voltage: 170 =S V o-p
4.8.1.3 High Voltoge Operation, Channel A.
(») DC Arm X voltage: 34.5 =0.5 V dc

(&) DC ° m Y .voliage: 34.5 =0.5 V dc

AC Tre Power Voltage: 230 =S V o-p

4.8.1.4 High Voltage Operation, Channel B.
(a) DC Arm X Voltage: -34.5 =20.5 V d:

(®) DC Arm Y Voltage: -34.5 =0.5 V d¢

(¢) AC Fire Power Voltage: 230 =5 V o-p

4.8.1.5 Test Limitations. Unless otherwise spezified
the following test limitations shall e;ply duning all
testing specified herein.

4.8.1.5.1 AC Switching. For single channel
activation, the X and Y DC arm signals are to be
applied 4 ms prior to application of the AC Fire
power signal. For sequenced channe! activation
application shall b. in eccordance with Figure 10.

4.8.1.5.2 Output Load. inless othersise specified,
the output load shall be 8 0.2 =0.02 N current view;
resistor (CVR).

4.8.1.5.3 Output Pulse. Each ¢ :annel shall be
limited to a single output pulse per application of the
inputs defined in 4.8.1 and 4.8.1.5.1. Upon the sensing
of en output pulse, the AC Fire Power shall be removed
within 2 ms. -

4.8." .6 Chorge and Fire, Low Voltage. The unit
shall be tested with the inputs of 4.8.1.1 and 4.8.1.2

‘2
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and observing the test conditions of 4.8.1.5.1 and
4.8.1.5.3 to determine conformance to 3.5.2.3 and
3.3.2.2.

4.8.1.7 Charge and Fire, High Voltoge. The unit
shall be tesied with the inputs of 4.8.1.3 and 4.6.1.4
and observing the test conditions of 4.5.1.5.1 and

4.8.1.573 to det~ mine conformance t0 3.5.2.3 and
3.5.2.2.

4.8.2 Pressure. Unless otherwise specified, the rate
of pressure change shall be not greater than 93
mmHg/s.

4.8.2.1 Llow Pressure, Operating. After placing
the unit in the test chamber, the chamber pressure
shall be reduced 10 0.17 mmHg and maintained for
a period of 20 minutes. The pressure shall then be
increasec 1o ambient and maintained for 29 minutes.
This shal! constitute one pressure cycle. The unit
shall be subjected to these additional pressure cycles.
During the last cycle and while st 0.17 mmHg the
unit shall be tested in accordance with 4.5.1.7 at the
end of the 20 minute ime period. The cycle shall be
completed and the unit tssted in accordance with
4.8.1.7.

.8.3 Humidity. The unit shall be supported in the

est chamber with the positive X-axis up. All
connections on the unit shall have the wired mating
connectors installed throughout the test. Prior to the
start of the test, the unit shell bs conditisned for not
less than 4 h at 50 °F and laboratory ambient relative
humidity (rh). The unit shall then be subjented to
the temperature and humidity test sp:c ...d in
MIL-STD-331, Test 105.1, except the temiperature
extremes shall be -19.4 to "8.6 'F. The unit shall be
tested in accordance with 4 6.1.7 durning the last pave
at each of the last temperature extreme cycles.

4.8.3.1 Post-Humidity. The unit shall be tested in
accordance with 4.9.3 and 4.0 4.

4.8.4 Shock.
4.8.4.1 Shock Operating. Shock shall be epplied
> the wnit at its normal attachment points. The
shock shall be 2pplied positively and negatively in
each of the 3 coordinate axis for the spectra defined
in Figure 6, Cur.- B. The shock shall be applied
v hile operating the unit in accordance with Figure
10 1o determine conférmance to 3.5.3(a}, (b), (c), (d),
and (f) and 3.5.2.1. The unit shall then be tested
accordance with 4.8.1.6.
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4.8.5 Vibration.

4.8.5.1 Vibration I, Non-operating. The vibration
shall be applicd to the unit at its normal attachment
points. The test shall be conducted at the level
specified in Figure 4 in cach of the J coordinate axes
of the unit. The unit shall then be tested in accordance
with 4.8.1.6.

4.8.5.2 Vibration Il, Non-operating. The vibration
shall be applied to the unit at its normal atta-kment
points. The test shall be conducted at the level
specified in Figure S in cach of the 3 coordinate axes
of the unit. The unit shall then be tested in accordance
with 4.8.1.6.

4.8.5.3 Vibration Opercting. The vibration shall
be applied 1o the unit at its normal attachment points.
The test shall be conducied at the level specified 1n
Figure 7 in each of the 3 coordinate axes of the unit
for | minute in each axes. The vibration skall be
applied whiie operating the unit in sccordance with
Figure 10 to determine confarmance to 3.2.3(a), ().
(¢), (d), (¢) and (f) and 3.52.1. The uniz shall then
be tested in accordance with 4.8.1.6.

4.8.6 Corrosive Atmosphere. The unit shall be
subjected to the salt spray test method $05.1. procedure
1 of MIL-STD-810 modified by having the sodium
chloride concentration not greater than 3.7 percent
by meass, the humidity not less than 85 percent and
the duration 15 continuous hours. The un:t shall then
be tested in accordance with 4.8.1.7.

4.8.7 Saond ond Dust. The unit shall be subjected
to the test method $10.1 of MIL-STD-810 except that
the maximum particulate size shall be not greater than
6 mils, the temperature shall be not greater than 100
‘F and the wind speed shall be not greater than 2.§
ft/s. The unit shall then be tested in accordance with
4.8.1.7.

4.8.8 Acceleration. Acceleration shall be apphed
to the unit at its normal attachment points. An
accelerution of 15 2's shall be epphed to each of the
3 coordinate axes of the unit for a penod of | minute
in each axis. The acceleration shall be epplied while
operating the unit in sccordance with Figure i0.

4.8.9 Electromagnetic Compatibility. The unit
shall be tested in accordance with MIL-STD-462 to
determine conformance to 3.7. The unit shall then
be tested in accordance with 48.1.6 and 48.1.7.




4.8.10 Verification Test Exposure. Prior to
subjecting the unit to the acceptance tests specified
in Table V. the unit shall have accuraulated the total
verification test exposure specified in STW3-6135.

48.1 El.echicol Bonding. The unit shall be tested
to determine conformance to 3.5.8.

4.8.12 Operating Life. Thz unit shall be operated
balf the time in sccordance with ¢.8.1.6 and half the
time in accordance ~ith 4.8.1.7 to determine conformance
t0 3.5.7. The unit shali be tested by repeating the
duty cycle until the total number of cperations specified
in 3.5.7 is sttained, including operations expeaded
during previous testing.

4.9 Acceptance Tests. Each unit submitted for
acceptance shall be subjected to the examinations
specified in 4.7 and the following tests. Unless
otherwise specified, these tests shall be conducted
under laboratory ambient conditions. Ceriain tolerancss
and limits, spscified for the performance of the unit
during accepiance testing, may De more restnciive
than the regquirements specified in sestion 3. Testing
in accordance with these more resingclive requirements
is required to determine that the unit will perform
satisfactorily during its service Life (see 3.3.1 and 3.9).

4.9.1 Test Conditions. The conditions herein shall
be applicable for ecceptance testing.

4.9.1.1 Unit Operations. A record of each operation
e the unit (see 6.3) snali be mauntuned and the number
of cosrations shall be as specified berein for accpetance.

4.9.1.2 Rest Period. Rest perious between operations
shall b2 in sccordence with 3.5.4.

4.9.2 low Pressure. After placing the unit in the
test chamber, the chamber pressure shail be reduced
to 1.7 mmHg and maintained for | h. At the end of
this | h period and while still at this pressure, the
power of 4.2.1.1 shall be applizd to the unit for one
minute continuously. The capacitor shall be limited
to a charge of 2000 to 2300 V dc by reducing the AC
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Arm Voltage to 88 =2 V o-p and charging the capaciior
through a 150 N, 50 watt resistor. The J2 and JJ
connectors shall be open arcuit. The capacitor voltage
shall be monitored continuously dunng the one minuie
clectrification penod. There shall be no breakdown
as evidenced by voltage drops in the capacitor charge
voltage. If a drop in the capscitor vollage Occurs,
remove the AC charging current in less than 5 ms.
During the electnification period the unit shall be
monitored to determine conformance to 3 5.2.1(b)
At the end of the ons minute penod, the 4.8 1.1 power
shall be removed. The unit shall be ellowed to blced
down its charge through the bleeder resistors Dunng
this time the unit shali be monitored 1o deiermine
conformance to 3.5.1.4 While continuing to mantain
this pressure, the power of 4.8.1.2 shall thena be spphied
to the unit for one minute continuously. The cZpacitor
voltage shall be limited and monitored as previously
outlined. During the elestrification period, the unit
shall be monitored to determine conformance to
3.5.2.1(a). At the end of the one minute pznod, the
4.8.1.2 power stiall be removed. The unut shell be
eliowed to bleed down its charge through the bleeder
resistors. During this time the unit shall be moniiored
to determine conformance to 3.5.2 4. The chamber
pressure shall be restored to laboratory ambient.

4.9.3 No-Fire. The unit shall be tested in azcordance

with Figure 11 to determine conformanse 10 3.5.i(e)
thru (f) and 3.5.2.1.

4.9.4 Low Voltoge Operations. The unit shall be

operated not greater than | time in accordance with
4.8.1.6.

4.9.5 High Voltoge Operations. The umt shell
be operated not greater than | time in accordance
with 4.8.1.7.

4.9.6 Clrcuit Continuity. The unit shall be tested
to determine conformence to 3.5.6.

4.9.7 Insulation Resistence. The unit ehall be tested

to determine conformance to 3.5.5 except the voliege
shall be applied for 7 =2 a.

-
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