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b 1.0 Purpose

The purpose of the Radiation Protection Program is to define the roles
and responsibilities of those personnel and/or agencies involved in the
receipt, handling, usage and/or disposal of radioactive material used on
M-X Project at Vandenberg Air Force Base, California.

2.0 Scope

The Radiation Protection Program outlines activities required of Martin
Marietta Corporation (MMC) by the Nuclear Regulatory Commission to
complete tasks on the M-X test project involving radioactive material at

,

; Vandenberg Air Force Base (VAFB), California. Additional procedures for
required bythe handling of radioactive material may also be in effect as'

other agencies. The license will be applied to the possession,

| installation and storage of radioactive material by MMC at VAFB.
' References to Parts of the Nuclear Regulatory Commission regulations as

follows are 10 CFR 19 and 20.

3.0 Radioactive Material Control

I The MMC Radiation Protection Of ficer (RPO) will report directly to the
1 Chief of System Safety for the M-X Test Project at VAFB. The Chief of

System Ssfety reports directly to the Director of M-X System Test
Project. The RPO will be responsible for the Radiation ProtectionO Program.

!

3.1 Employee Information |

3.1.1 Training - The Vandenberg RPO will receive training from the
2 Radiation Protection Of ficer of Martin Marietta Aerospace, Denver,

Colorado. The Vandenberg RPO will, in turn, develop and present the
training required to M-X System Test Project personnel. The training
will meet requirements found in 10 CFR 19.2.

j 3.1.2 Posting of Notices - Notices to workers will be made available as
required by 10 CFR 19.11.'

3.2 Records
|
'

Records will be maintained in accordance with 10 CFR 20.401 as applicable
for surveys , monitoring, disposal and employee exposure.

3.3 Material Handling

3.3.1 Receipt of Radiation Sources - M-X Test Suppert Department at VAFB
will receive shipments of M-X components containing radioactive material
in a manner consistent with 10 CFR 20.205 (a)(2) .

I
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IO USAF Bioenvironmental Engineering Services, in our consulting role, will
assist the licensee, MMC, in meeting the requirements in 10 CFR 10.205
(b) and (c), requ i remen t s for monitoring received packages containing
radioactive material. The NRC license number is 04-11398-04, and the
address where the license will be located is:

USAF Hospital /SGPB
Vandenberg AFB, CA 93437

!

USAF Environmental Engineering Services in a consulting role will conduct
leak tests, i f requ ired. Analysis of swipe tests will be conducted by a |

USAF laboratory at Ercoks Air Force Base at the following address:

USAF OEHL /RZA
Brooks AFB, TX 78235

|
or by some other laboratory qualified to conduct such analysis.4

Packages containing sources of radioactive materials will be opened in

i accordance with established procedures which contain special instructions
j for the type of package being opened. These procedures will comply with

10CFR 20.205(d) .'

| 3.3.2 Material Inventory - M-X Test Support Department at VAFB will be
I re s pons ible for maintaining the inventory of all M-X components
j containing radioactive material.

I 3.3.3 Security - Martin Marietta Security at VAFB will implement
procedures to prevent unauthorized removal of M-X components containing
radioactive material. Surveillance will comply with 10 CFR 20.207.

3.4 Labeling

Exemption f rom the labeling of storage areas with a caution sign warning
against radioactivity is expected to apply according to 10 CFR 20.204 (a) .

,

Labeling of components containing sources of radioactive material will be

in accordance with 10 CFR 20.203 (f).

3.5 Unrestricted / Restricted Areas,

I

| The requirements for a " Restricted Area" during normal operations to
control radiation hazards is not anticipated because work practices
and/or the quality of radiation emitted from the sealed sources would

i result in a dose amount below the limits described in 10 CFR 20.105 (a) ,

and (b). Sources to be used under this 1icense are expected to be sealed
to the extent that no measurable ionizing radiation is emitted from the
sources.

O1
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It is conceivable that a seal on a radioactive source could be broken.
USAF Bioenvironmental Engineering Services will be called to assist in
the event of damage to any sealed source of radioactive material in an
M-K system component. USAF Bioenvironmental Engineering Services will
monitor the area around the damaged component to evaluate the necessity
of a " Restricted Area" designation.

3.6 Incident Reporting

| |
Any incident of theft or loss will be reported in accordance with 10 CFR

I 20.402. Other incidents involving M-X components containing radioactive
! materials will be reported according to 10 CFR 20.403 and 20.405 as

applicable. I

3.7 Disposal

Disposal of radioactive material will be accomplished by either return of I

the radioactive component (s) to the manufacturer or by placing the
component (s) containing radioactive materials into the custody of a

j licensed agency of the U.S. Air Force at VAFB. In the event of a seal
being broken where the environment of a component containing radioactive

i

materials is contaminated , disposal of those amounts not recoverable in
dry form might be disposed of into a sanitary sewerage system within

,

limitations descri'>ed in 10 CFR 20.303. !

3.8 Auditing

The RPO will monitor MMC's Test Support and Security Departments at VAFB
regarding act ivities related to handling of M-X components containing
radioactive material. The audit will be accomplished on a quarterly
basis. The audit will include verification that all procedures
applicable to the previous quarter were properly implemented and that
unused procedures are ready for application.

USAF Bioenvironmental Engineering Services will act under their own
radiation license and will not be audited by the RPO. USAF

( Bioenvironmental Engineering Services will provide to the RPG all records
of monitoring activities conducted for MMC at VAFB (see 3.4.1 Receipt of
Radiation Sources; and 3.6 Unrestricted / Restricted Areas).

'
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Item 16 - Formal Training in Radiation Safety

Attached are the personal resumes of Bruce R. Cubbison I

who vill directly supervise the use of the licensed material and Jack j

Dekker the Radiation Protection Officer.

Mr. Dekker will be trained in radiation safety by an

experienced Martin Marietta Denver Aerospace Radiation Protection

Officer. This training will supplement Mr. Dekker's existing education

and experience.

O
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('') PERSONAL RESUME
'J~

NAME: Bruce R. Cubbison

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

PROFESSIONAL
INTERESTS: Work to further develop in managerial responsibilities is desired.

EDUCATION: Allan Hanock College
Santa Maria, California

97 semester hours, A.A. Degree

SPECIAL
TRAINING: 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 School - 26 weeks, Lackland AFB, TX
Weapons Officer School - 19 weeks, Lowry AFB, CO
Nuclear and Explosives Safety Of ficer School - 2 weeks,

fx Carswell AFB, TX() Munitions Staff Officer School - 13 weeks, Lowry AFB, CO

CURRENT
EMPLOYMENT:

Sept 1981 to Martin Marietta Denver Aerosapce
Present Field Engineer - Ordnance Specialist

PREVIOUS
EMPLOYMENT:

Mar 1978 to Dependable Tyre & Auto Service Center
Sept 1981 Santa Ana, California

General Manager (May 1981 - Sept 1981)

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

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

Aug 1973 to 394th Strategic Missile Squadrom (USAF)
Jul 1975 Vandenberg AFB, CA

Branch Chief, Munitions Maintenance Branch.,s

) 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 management, production
control, and fiscal control. This was all in support of aerospace

,
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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 (1st Oak Leaf Cluster) for performance of duty.

Sept 1972 to 50th Tactical Fighter Wing (USAF), Hahn AB, Germany
Jul 1973

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.

Sept 1969 to 50th Tactical Fighter Wing, Hahn AB, Germany
Sept 1972

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.

Sept 1968 to Det 1, 6314th Munitions Maintenance Squadron, Suwon AB, Korea
Sept 1969

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, personnel, and fiscal
control. Managed a 50-man work force and all equipment and facilities.

Jul 1967 to 53rd Munitions Maintenance Squadron, McCoy AFB, FL
I Jul 1968

Commander / Munitions Staff Officer / Wing Nuclear Safety Officer.
| Managed all munitions and nuclear safety functions in support of a
j strategic bomb wing. This included all of the functions indicated

in the Sept 1969 to Sept 1972 block above, but in support of differ-r
'

ent aircraft and weapons systems.

Jul 1955 to 'Jorked in the United Stated Air Force as:,

| Jul 1967
| Munitions Maintenance Officer (5 years);

rechnical Instructor Electronic and Nuclear Weapons Systems (2 years);

(") Radio Maintenance Technician (5 years).|
n

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

NAME: Jack Dekker

ADDRESS: 765 Woodhaven Court
Orcutt, California 93455
Telephone: (805) 934-1141

PROFESSIONAL Working to further develop and improve saf ety programs
INTERESTS: within industry is desired. Occasional travel is welcome.

Close interaction with industrial hygiene is pref erred.

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

Maj or : Biology

B.A. - 1978
Hope College (1975-1978)
Holland, Michigan

i
Majors: Biology - 33 semester hours

chemistry - 30 semester hours

s M.S. in Environmental Health (to be awarded upon
( ) completion of thesis)
'-- '

University of Cincinnati
Cinc inna t i, Ohio

Major Subjects: Safety Fbnagement - 9 quarter hours
Environmental Health and Industrial
Hygiene - 33 quarter hours
Law - 6 quarter hours

SUM >ER 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 Marietta Corporation, VAFB, California.
EMPLOYMENT: System saf ety engineer (1979- )

PERSONAL: Single, 135 pounds, 5'10", 24 years old.
Health is good.
Social Security Number 373-64-1705

p,
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Item 17 - Experience

Attached is the resume of Jack Dekker describing his work I

experience with radiation.

|

Mr. Bruce R. Cubbison will be trained by the Radiation

Protection Officer concerning the hazards and radiation protection while

handling these units.

|

O
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| EXPERIENCE RESUME FOR JACK DEKKER

t

Experience in health physics was had in the Master of Science
,

l in Environmental llealth program at the Kettering Institute, University
j

of Cincinnati. A 9-hour series of lectures covering health physics

was attended as part of a course entitled " Environmental Hygiene and;

I

| Technology" conducted during the university's winter quarter in 1979.

" Environmental Hygiene and Technology" included principles and practices

of radiation protection, general physiologic responses to radiation,

and related mathematics covering half-lif e, relative biological eff ects,

and distance / dose relationships. Laboratory experience in measuring

radioactive materials was in the " Air Sampling and Analysis" course

also taken during the winter quarter in 1979. This laboratory included

1O
i measuring:

{
( Raden-222 Cas Proportional Counter

PO-210 Eberline Scintillation Counter (PAC-45)

Kr-8 5 Cutie Pic and Geiger Mueller Survey Meter

Sr-90 Cutie Pie and Geiger Mueller Survey Meter

Y-90 Cutic Pic and Geiger Mueller Survey Meter

O

| J
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Attachment 1

O 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.

!O
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PRODUCT SPECIFICATION, OVEE-VOLTAGE GAP (343612)

Page 1 2 3 4 5 6 7 8 9 10 11 12
Issue A A A A A A A A A A A A

1. GENERAL

This specification covers the acceptance requirements for the over
voltage gap, 343812.

2. DOCUMENTS AND EQUIPMENT
.

The documents and equipment listed on 343812 form a part of this
specification to the extent stated herein.

,

b
3. QUALITY ASSURANCE PROVISIONS

3.1 Generel. The provisions of PC279869 chall apply.

3.1.1 Test Records. The Supplier shell perform electrical and
environmental teste per 3.3.2. Variables data shall be recorded,
shell indiccte the unit of measurement, and shall be identifiable
with the applicable paragraph numbers.

Forms for these data will be a Supplier responsibility. These
detc'shall include a yield summary from exhaust through acceptence
testing with the ceuse of rejection for all rejects. In addition,

the records chcl1 he identified with the Buyer's purchase order,
lot code, and date code of menufacture. Copics of the records
shall be submitted to the Buyer when the lot is shipped. The
original Supplier records shell be maintained at the Supplier's
plant for c minimum of three yeers after the completion of the
order. A tect record summary tebulation on each lot shall be
sub:ritted to the Euyer with each shipment.

3.1.2 Tcst Conditions. D'nlecs otherwise cpecified, tests shall be
, performed at room atmocpheric conditions. All test chceber chall

have a volume of at least twice that of the items being tested'

,,,
therein.

.

-
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3.1.3 Tolerancec. Maximum and minimum limit values specified herein arc [

absclute. See 9900000. Unless otherwise specified, tolerances [
'

shall be: !.

Dynamic Ereakdown Voltage (DDV): 15% or 40 volts whichever is ('
Igreater
|

Temperature: 16*C

Time: 110%

Vibration i
t

Acceleration or Displacement: 115% |
t

Prequency: 12% or 3 !!c whichever in }
greater .

Shock

Amplitude: 115%
i

Duration: -+0.1 ms or 30%, whichever is -

Igreater

Steady-State Acceleration 15%

3.1.4 Lot. A shipment lot chall consist of a minimum of 16' units (one [
or more batches) and a maximum of 500 units when submitted to the |
Buyer for acceptance. Units assembled in a single lot shall be i

from production wherein variations in design, materials, tooling
and/or procecces have resulted in no significant chenges in
previously ectablished process averages for the specified tect
requirements. A lot mey be designated as a 3-digit numeric-alpha
(i.e., 02A)..

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

5
3.1.6 Rejected Units. Gaps that fail any factory or lot acceptance test

chall be rejected and cubmitted to.the Design Agency for failure
analycis and subsecuent dcctruction oc required. Pejected unite ,

chall not be reworked cnd shall be marked to prevent accidental
|

use. ,

|

3.1.7 "D-Tected" Units. Units cubjected to tents designated as I

destructive or degreding shall be marked "D", or "D-Tected", and 1
,

chall be retained at the supplier'c Plcnt for pocsible failure )
analycis for a minimum of 3 years after completion of the order, i

G !
- {
'

.
I

e

.

:
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3.1.3 Tolerances. Maximum and minimum limit values specified herein are
absolute. See 9900000. Unless otherwise specified, tolerances
shall be:

||
Dynamic Breakdown Voltage (DBV): 15% or 40 volts whichever is

greater
t

Temperature: 16*C !

!
!Time: 110%

| Vibration

Acceleration or Displacement: 115% .

t

Frequency: 12t or 3 H: whichever is -

'

greater

Shock j

j Amplitude: 115% i
1

Duration: 10.1 ms or 302, whichever is
greater

9 [
Steady-State Acceleration 15% :

f
3.1.4 Lot. A shipment lot shall consist of a minimum of 32 units (two

or more betches) and a maximum of 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., 02A).

\
i 3.1.5 Batch. A batch is the number of gaps exhausted at one time (26

units maximum).

3.1.6 Rejected Units. Gaps that fail any factory or lot acceptance test |

shall be rejected and submitted to the Design Agency for f ailure
analysis and subsecuent destruction as required. Pejected units
shall not be reworked and shall be marked to prevent accidental
use.

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

,

2

|
.
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i
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'~- .l.8 Reject Eatches. Whenever a batch is rejected, the Supplier shell'

hold the batch and immediately notify the Buyer. After review of
the circumstances leading to the rejection, a proposal regarding
repair end/or re-inspection of the batch may be approved.,

'

i 3.1.9 Selection of Samnles. Each batch shall be sampled at random so
that each unit in a batch shall have an equal change of being
drawn as part of a sample.

3.1.10 Oualification. Qualification approval shall be based 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 Requirements. Test measurements shall be recorded. When

previous tests are called for as cnd point measurements for
another test or specified for a dif ferent environmental condition,
their initial test limits shell 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 equipment.,

The Duyer shall be notified in writing when a batch fails a loti

acceptance test. A proposal for screening or retesting may be
submitted for the Buyr-t's consideration at that time.

I

NOTES:

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

2. Factory tests shall be perfarmed per SL1-343812-10 on a 100
percent basis to form the exhaust batches for 300 percent
lot acceptance tests and lot acceptance sampling tests, the
following briefly describes this testing. For completc

i

details see SL1-343812-10..

a. X-Ray Pre-exhaust'

b. Dynamic Preakdown (5 shots only, + polarity immediately'

after pinch-off).

c. Pulse Age.

N

.

v

.
.

O
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v 3.3.1 continued
.

-Oualification &
4 Iot Accettance
! Supplier>

i Test Limits.

Rst
h st Title Mrber Symbol thits Max Min n c Nates

.-

4 Ieakage Witage 3.3.2.1 V vec 800 100% 2,3
n

.,

i
,

3.3.2.2 100% 2,3
1 - Dynamic Breakdown

IEV . Wlts 1400 700
{ Breakdown Voltage

,
,

Volts 300j voltage Pange
,

i Output Peak W Wlts 75
1
! Tenperature Operation 3.3.~2.3 1/ batch 1,4,8

Pulse Life 3.3.2.4 '2/ batch 1,6,8
.

Dwirorrnental Secuence 3.3.2.5 1/ batch 1,7,8

Dwelope Strain 3.3.2.6 1/ batch 1,5,8

Isad Fatigue 3.3.2.7 1,5,8
,

''

i Visual and Mechanical -3.3.2.8 3

| Inspection

I

i

d. V (2nA), and CEV 5 shots only, both polarities post*

t
+150*C 3 day storage

!

j e. Visual Mechanical

; 3. Lo't Acceptance Tests. 100% Tests - no_ allowable failures

a. Leakage Voltage

b. Dynamic Breakdown;

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

;( d. Select batch samples for D-tests

*
.

i
.

.

I__- .. . _ _ _ . _ _ . _ - _ _ _ _ _ - - - - . . . _._ . _ ._ _ __ .__ _ . . _ _ _ _ _ _ _ , _ - . _ _ . _ . _ _ , , _ _ _ _ _ _ ..
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'--3.3.1 continued

If a failure occurs in the above testing, the test seguence
shall stop at thet 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 geps 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 sequence shall be continued.

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

5. For Envelope Strain and Lead Fatigue, one sample gep per
exhaust batch shall be randomly selected from mechenically
sound factory test or lot acceptance reject geps, or if none
exists, from acceptable factory or lot acceptance test
units. Both tests shall be performed on the same gep. No
failures are allowable for these tests.

6. For Pulse Life, two semples per exhaust batch. No failures
are allowable for this test.

/' 7. For Fnvironmental Sequence, one semple per exhaust batch, or
one sample per two exhaust batches when the number of

i
.

acceptable factory test gaps per exhaust batch is less than''

13 tubes. No failure is allowable. ,

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

3.3.2 Tests. Tests shall be performed using equipment and procedures
specified on SL1-343812-11.

3

Leckage voltage (V The gep under test shall be installed in3.3.2.1 the circuit shown ab' Figure 2, and V obtained as describedt
7

below. With the leakage current mete'r, Kintel Instrument !!odel
203 or equivalent, on 10 nanoemperes, full scale, increase the
applied potentiel ecross the gap under test until 2 nanoamperes
of leahage current ere attained or the current abruptly
increases. Record the voltage at the 2 nenoempere point or
abrupt current increase as the leakege voltage. The leakage
voltage shall not be less thcn 800 volts. The applied voltage
"0N" time shall be held to en absolute minimum.

m
~

,

.
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3.3.2.2 Dynamic Breakdown voltage (DBV). Dynamic breckdown voltege is

defined as the voltage attained across the gap for a fast-rising
voltage uoveform before firing into an arc discharge. The gap
under test shall be installed in Figure 1 end a voltage pulse
90V/usec, rise time applied. Five dynemic breakdown voltages

shall be obtained in this menner, 5 seconds minimum between
voltage applications, for both polarities of the gap under test.
The DBV maximum and range, and peak output minimum and range
shall be computed seperately for each gap polarity. The DBV and
peak output recorded shall be within the specified limits.
During this test, the gap shall be monitored for misfires,
inability to fire on applied pulse, and for a minimum output
pulse per Figure 1, Note 3. No misfires or output pulse

failures are allowable.

3.3.2.3 Temperature Operation. test number 3.3.2.2 (Dynamic Breakdown
Voltcge) shall be performed at +100*C and -55*C. All test
conditions and parameter limits specified for this test shall
apply for the temperature extremes. After the temperature
extreme data has been taken, the geps shall be held for 6 days
between +175 C and 180*C. Test 3.3.2.2 data shell be taken at
room temperature again efter the 6 day, high temperature soak.
The maximum DBV shall not exceed 1500 volts. The DBV averages
and sigmas for this test sample shall be computed from the 100%

\ acceptance data, +100*C, -55'C, and 6 day high temperature
storage data and compared in an appropriete table.

3.3.2.4 Pulse-Life. The pulse life test shall be performed in the
circuit shown in Figure 1 at a pulse repetition rete of 5 to 6
ppm. The test shall be performed with the gap 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, and 10,000 pulses, life
test shall be interrupted, and test 3.3.2.1 end 3.3.2.2
performed in the positive polerity. Zero pulse data can be
normal 100% acceptance deta. Al'1 parameter limits specified for
these tests shall apply for the pulse life test through 750
pulse life test point. During pulse life, the gap under test
shall meet the output and misfire pulse monitor requirements of
Figure 1, Note 3. No misfires or output pulse failures are
allowable through 750 pulses. The following is not acceptance
criteria: After 750 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 teken at the failure point for information.

V
.

e

a

J
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3.3.2.5 Enviren= ental Seguence. The provisions of 9958003 shall apply
for shock, and 9958004 for random vibration testing. The
provisions of 995E000 shall apply for temperature with the
following exceptions:

Paragraph 1.2.1 12'F (1.11*C) shall be 13*F (1.67'C)

Paragraph 3.1 13*F (1.67'C) shell be 14*F (2.22'C)

Paragraph 3.3.2.3

a. 15'r (2.78'C) shall be 110*F (5.51*C)

b. 17'F (3.89'C) shall be 110*F (5.51'C)

Paragraph 3.4 13'r (1.67'C) shall be 15'F (2.78'C)
Tests 3.3.2.1, and 3.3.2.2 shall be performed before (normal
100% acceptance data) and after subjecting the ge,p to the
environmental sequence. Tests 3.3.2.1 and 3.3.2.2 shall also be
performed after paragraphs (a) and (b).

The gaps-under-test shall be prepared per SLI-343812-12 (GMB per
SL6-3-45) and tested per the environmental sequence below,

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

b. Shock. 60009, 0.5 millisecond (measured at the ten percent
points), haversine wave pulse (one shock) in each of the ci;;
directions of the mutually perpendicular planes et ambient
temperature.

'

t~ |, s ras tinT
i* gog.c ,,,

~
.

IEO1
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* * 5 M!rt OR uss

.*G C 'C=-w=-
5 tcy c1 Lifw b
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6.3.2.5 continued

c. Random Vibration. Fandom vibration having a spectrum from

Sgto3000H: with a constant power spectral density of 0.6
9 /U: of Gaussian distribution. The vibration shall be
applied in each of three mutually perpendicular planes _for __

J en minuten in ecch plane at a gient temperature./ Boll-offs
beyond the endToT'the ibove spectrum attenuated at 12

' d /. etave wyh filter equalization of +3 dB (43.5g rms).
. ,. _

_

NOTE: During vibration and chock, the gaps-under-test shall be
monitored for HOLD OFF per Figure 3 with an applied
voltage of 600+10 Vdc. No failure shall occur.

3.2.2.6 Envelope Strain. This test shall be per formed per SL7-7-25,
(ir3ersed in hot water (97*C) for 15 seconds, then immedietely
in supercooled (-55'C) Fluorinert fer 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 Dynamic
Breakdown per 3.3.2.2 shall then be measured. A minimum of one
cycle per gap without failure shall be required.

3.3.2.7 Lead Petigue Test. The gep-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* (Pef) bend of
16 oz. +1 oz pull perpendiculer to the gep's mejor exis and
returnc3 to its original position. This procedure shall
constitute one bend cycle. Each lead /clectrical contect shall
withstand a minimum of two bend cycles. The test chall 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 foilure. After the leed
fatigue test, the gap shell be tested and be ecceptable for
Dynrmic Breakdown per 3.3.2.2. When factory rejects are used-

for this test, the post test data chall not change from the pre-
test data by more than 200 volts.

3.3.2.8 Visual and Mechonical Inspection. The visual and mechanical
inspection shall be performed por SL7-5-25.

4. PACKAGING .

Eoch carton or container shall be marked "343012" and the inspection
lot number.

O
,

*
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NOTCS: j

i

i
1. The circuit used to apply the trigger pulse shall not fire the

switch more than once for one application of pulse. |
|

2. The trigger circuit shell be adjusted by the value of CR1 |

breakdown and L to provide a transformer voltage waveform across i
7

the 330 pr at point "B" to ground with gcp removed that rises to e I

peek voltage of 1600 +100 volts in 20-25 us. The rise time of
this waveform measure 3 by a straight line projection of the
waveforc's slope from zero to the 1 kV point shall be 10 +1 us; {
i.e., the time from zero to 1 kV on this projected line snall bc ;

10 +1 us. j

3. The monitor circuitry provided shall not load the equivelent gap
load significantly end shall not allow a subsequent trigger pulse
to appear et 'A' if the gap under test fails to breakdown. The
monitor circuit sha.1 also indicate the "no-fire" . test condition'

if the gap switches en output current that is less than 7.0A or 70 -

volts peck voltage across the 10 load.

4. Test Socket and gap under test shall be cican and dry. Moisture
on the gap and/or test socket can change the dynamic breckdown

|9 voltage significzntly.
,

f
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| b. Test is an element of inspection denoting the '

determination of the prcperties cr elements
'

,

(cr ccmpenents t he r eo f) by technical means, !

incl ud ing functional operation and the
application of established pr incipl es and-

proc ed ur es . The analysis of data derived from
test is an integral part of the inspection
element, and shall not be confused with 4.2.d.

,

c. Demenstration is an element of inspecticn,

that, al tho ug h technichily a variation of
test, differs frcm 4.2.b by directness of,

approach in the v eri fic ation of a
r equir em en t( s) , and is acccmplished without
the use of elaborate in str um en ta tion er
special equi pm en t . Th us , cperation of a

-

: con fig ur atio n item (CI) in er near its"

use-en v ironm en t ( e .g . , ability of a truck to
climb a one-half mile, five percent grade from
stand still in the -iquirec time) would be,

'

defined as a " demonstration" rather than c
" test".

d. Analysis is an element of inspection in the
form of study, r esul ting in data that is5 intended to i erify a requirement ( s) , when an

| examination, Lest, or demonstration cannet '

feasibly be empicyed to v erify that:
'

r equiremen t( s) at the inspection level
: d emand ed by this specification. Such data mcy
| be ecmprised of c compilation er

interpretation of existing dita or design
solutions, cr d e r iv ec frcm criginal4

} lower-level inspec tions, or both.

I 4.2.1 Inspecticn conditions. Unless otnerwise specified,
inspections shall be conouctec at atmospheric pressure between,

12 32 and 15.95 psi at a temperature between 44.6 cnd 98.6
degrees F and at a relative humidity between 20 and 80 percent.
Where tests are performed with atmcspheric conditions different
frcm the abcve values, allcwance shall be mhoe for the change in
instrum ent reading .

!
4

.

|
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4.2.1.1 Instrument calibraticn. All measurcments shall be
mcd e with in st r um en t s wncse acc ur ac y has been v er i fied in
accordance with STW7-6016.

4.2.2 Qualification tests. The supplier shall furnish 40
FUs to Thickcl tar qualitication testing. The qualification test
units shall ecnform to the design which has successfully passed
the d ev elo pm en t tests ano shall be units which have successfully
passed the ind iv id ual quality c on forman c e tests specified in
Table Il.

4.2.2.1 Qualification testing sequence. The 40 FUs shall
be mcunted on a suitable fix ture and testec in accordance with
Table IV in the sequence listed in Table IV.

4.2.2.2 Qualification acceptance. Acceptance of the
qualification units snall be basec upon successful ccmpletion c f
all tests to determine conformance to the requirements of this
specific ation . Any critical or major failure shall be cause for
rej ection of the qualification units.

4.2.2.3 Periccic qualificaticn re-evaluation. Where there
has been an elapseo perico cf time of more nan 12 months between
the completion of an FU and the start of fabrication of the next

/ FU, the supplier shall be required to show, as specified herein,
that the FU can be produced under the same conditions as
origin all y q ualified . Tn e first three units produced after the
production interruption shall successfully pass the inspection
and tests of Table IV before submitting any production units for
acceptance.

43 Quality conformance tests.
I

! 4.3.1 Let definiticn. A let shall censist of all firing'

units p rod uc ed in a continucus production run and offered for
i acceptance at one time.
|

4.3.2 Let acceptsnce testing cf firing units. Lot
acceptance testing snall be performec cri eacn firing unit in the
lot and shall consist o f all individual' non-destruc tive tests
specified in Table II.

l

l

l
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b
|
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4.3.3 . Acceptance cf prcducticn units. Acceptance of each
,

FU shall be based on successful ccmpletion of all tests specified '

in Table II performed cn each unit.

4.4 Test methods.

4.4.1 Performance charr.cteristtsj g %

4.4.1.1 Interface chbracter'.t.ics, 79 ... fl zy.patibility.

with FSS interface in acccrar "* E!t h ; 2.1, (Re fu supplier
shall support Thickcl as specifie U. L',2- ~.1 for the follcwing
interfaces:'

a. De st r uc t ecmmana, 3.s.2.2.1.1

b. High vcitage enable, 3.1.2.2.1.2

c. DC lcgic enable, 3.1.2.2.1.3

d. Normal acceleration inhibit , 3.1.2.2.1.4

e. Premature stage separation, 3.1.2.2.1.5

f. Launch inhibit, 3.1.2.2.1.6-s

i ( g. Checkout signals, 3.1.2.2.1.7

h. Pressure switch, 3.1.2.2.2.

4.4.1.2 Perfcrmance charceteristics. The FU per formance
characteristics specifiec in paragrapn .:.2 shall be verified by
initiating tne FU a m cx imum cf TBD c yc l es . The fc11cwing

| characteristics shall be tested:
i

| a. De struct output , 3.2.1.1
!

b. Trigger / Inhibit monitor , a.2.1.2.1

I

.

c. DC Icgic monitor, 3 2.1.2.2

d. FU capacitor (high voltage) monitor, 3.2.1.2.3.

1. ,

, e. Command destruct cperation, 3 2.1 3.1

f. PSS o pe ration , 3. 2.1. 3. 2

If' , , g. Normal separation , 3.2.1.3.3,

, .

p) _. ,. .
.
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- 4.4.1 3 Timing simultaneity. The FU shall be tested to
verify compliance with ;.2.1.4

4.4.1.4 Logic pcwer keep-a-live. A TBD test shall be
cond uc ted to verify ccmpliance witn 3 2.1.5.

4.4.1.3 Reverse polarity prctecticn. The FU shall be
tested to verify ccmpliance with 3 2.1.0.

4.4.1.6 N c-fi re ccnditions. TBD tests shall be conducted
to verify ccmpliance with 3 2.1.7.

4.4.2 Physical characteristics. Ex amin a t ions shall be
conducted to verify ecmpliance witn 3 2. 2.1 and 3.2.2.2.

4.4.2.1 Reliability.

4.4.2.1.1 Operation. Tc v erify compliance with 3 2 3.1, an ianalysis basec cn zero secrable failures (sec 6.12) curing the *

tests of Table III and laboratory data shall be performec.
4.4.2.1.2 Service life. Tc verify compliance with 3.2 3 2, .an analysis basec on compcnent tests, full scale aging data, ![''h temperature , h umid ity , and analytical methods shall be performed. '

*
4.4.2.1 3 Duty cycle. Tc v erify compliance with 3.2. 3. 3, aduty cycle test snall be performed .

4.4.2.1.4 Operating lifc. Tc v erify ccmpliance to 3.2. 3. 3
and 3.2 3.4, an cperating life test shall be per formed.

4.4.3 Maintainability. Tc verify compliance with 3.2.4,
an analysis of the Fu design shall be concucted to determine that
periodic maintenance is not required.

4.4.4 Envircnmentel cencitions. Unless otherwise
specified, the per formance charac teristic s tests o f 4. 4.1 shall [be per fo rm ed after exposure to the ncnoperating, and during and,

| sfter exposure to the operating environments. Where an analysis
-

v erifie s a per fo rm anc e r e quir em en t , this analysis shall verify|; that the performtnce requirement specified in 3.2.1 is met during;
and after e x po sur e tc nonoperating environments to verify,

-

ccmpliance with 3.2.5.'

|
,

1
1 -,

I
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4.4.4.1 Pressure. The FU shall be subjected to four

pressure cycles from 15. 95 psi absolute to at least 3 19 x 10 EXP
-3 psi absolute. Each pressure level shall be maintained for a
per iod of 20 minutes and the FU fired at the minimum pressure.
To verify ccmpliance with 3.2.5.1.1, an analysis shall beper form ed with the operating pressure of 15.95 psi absolute to
4.35 x 10 EXP -13 psi absolute.

4.4.4.2 Temperature and humidity. T: verify ccmpliance
with 3. 2. 5.1. 2 anc 3. 2. 5.1 3, the pac kag ed FU ahall be subjected
to the temperature and hum id it y specified in methcd 105.1 cf
MIL-STD-331, except the temperature extremes shall be 27 to 98.6
degrees F.

4.4.4.3 Fungus. All materials used in the FU shall be
verified as being nennutrient without the need of protectingfin ishes . Otherwise, the FU shall be subjected to Ma thed 5 01.1,
procedure I o f MIL-STD-810. Tc v eri fy complianc e with 3. 2. 5.1. 4,
analyses shall be conducted, using data frcm the material tests,
to determine that the Fu can withstand fungus environment.

4.4.4.4 Ozene. Tc v er i fy that the FU can withstand the
czone environment of 3.2.5.1.5, an analysis shall be performec.,-ss

(s_,/ 4.4.4.5 Lightning. Tc verify ecmpliance with 3.2.5.1.6,
TBD tests shall be concucted.

4.4.4.6 Sand and dust. The FU cr all of its components
shall be v er ified as either containing no moving parts cr being
hermetically sealed. Ot he r wi se , to v er i fy ecmpl'.ance with3.2.5.1.7, those components having mcVing parts shall besubjected tc settling dust particles o f methcc 510.1 prececure
I, cf MIL-STD-810, except mcdified as fc11cws : (1) the max imum
par tic ul ates size shall be m ic rcm e ter s , (2) the maximumtemperatcre shall be (TBC) degrees F (42 degrees C), and (3) the
wind velocity shall be 750 millimeters /secono.

4.4.4.7 ccercsive atecsphere. To verify compliance with
3.2.5.1.8, the EU shall be subj ected to the Salt Spr ey Te st
Method 509.1, precedure I cf MIL-STD-810, except mcdified byhav ing the sodium chlcride concentration at 3.6 + 0.1 percent bymass, the h umid it y not to exceed 85 percent, and the testduration to be 15 hours.

4.4.4.8 Acccleration. Tc verify compliance with 3.2.5.2.1,
the FU shall be mcuntec on a fixture te simulate the stage

O
V
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O
\
'

mounting prov.isions and subj ec ted to 18.9 g cmciaxial aceleraticn
with a max imum rate of change of 50 g/see for 0.03 see maximum
for a period of one minute in each direction.

4.4.4.9 Shcck.

4.4.4.9.1 Five fcot drop. Tc v eri fy compliance with
3. 2. 5. 2. 2. a tne FU sn all be mcunted on a fixture to simultte the

-

stage mounting provisions and shall be tested in accordance with
method 111.1 of HIL-STD-331.

4.4.4.9.2 Launch and powered flight. To verify ecmpliance
with 3.2.5.2.2.b, the FU sn'all be subj ected to the shoc k spec trun
of Figure 6 applied in each direction along the three majcr
perpendicular axes (6 shocks total) .

4.4.4.10 Vibration.

4.4.4.10.1 Transportction ncn-cperating. The FU shall be
subjected tc the renacm test spectrum cf Figure 8 as mcdified by
Figure 7. Tc verify ecmpliance with 3.2.5.2 3.a , apply the test
spec tr um to the m aj or axis having the highest response and
mcd ified by hav ing roll-cff and 12 dB/cctave at frequencies 1/2
cctave belcw the icwest resonance,

b)\( 4.4.4.10.2 Pcwered flight and accurtie cperating. Tc verify'_,
compliance with 3 2.5.2 3.D and 3.2.5.2.4, tne FU shall besubj ec ted to the randem test spectrum cf Figure 9 applied for 1
minute alcng e ch mutually perpendicular majcr axis (3 minutes
total).

4.4.4.11 Accustic. The FU shall have met the requirements
of 3.2.5.2.4 by meeting the vibration test of 4.4.4.10.2.

4.4.4.12 Aerodyncmic heating. Tc v eri fy ecmpliance with3. 2.5. 2. 6.a tne FU snall be suoj ec ted to TBD tests.

4.4.4.13 Interstage heating. To yerify compliance with3. 2. 5. 2. 6.b , tne EU shall be analyzed based cn the heating
profile of Figure 13.

4.4.4.14 Transportability. Tc v eri fy compliance with 3.2. 6,
it shall be d em onst r ated that the Fu can be transported while
mounted in a shipping container under conditions similar to those
expected to be encountered during the Fu service life.

o
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4.4.4.15 Interstage burst pressure. Te verify ecmpliance
with 3.2.5.2.7, tne Fu shall be subj ected to TBD tests.

4.5 Design and ecnstruction.

4.5.1 FU examination. Ex amination of the FU components ,
subassemblies,--fabrication o cc um en ta tio n , design drawings , and
inspection dccumentation shall be conducted by visual inspection,
physical m ea suremen t , and nondestructive tests. Verify
compliance with 3.3.1 through 3.3.1 3, 3. 3.1. 5 thro ug h 3. 3.1. 7.1,
3.3.1.7.3, 3.3.3, 3.3 5, 3.3.6.4, 3.3.6.8, 3.3.6.9, 3.3.6.11,
3 3.6.12, 3.3.7, 3.3.7.2, 3. 3. 9 (production units only) , 3.4.1,
and 3.4.2.

! 4.5.2 Senling. To verify ecmpliance with 3.3.1.4, the FU
shall be d isa ssembl ed and examined visually follcwing tests
specified in 4. 4. 4. 2.

4.5.3 Intereircuit isclation. Tc v erify ecmpliance with
3 3.1.7.2, an analysis of tne firing circuit isolation shall be
per form ec using ccnditions s pe c i fied in method 303 cf
MIL-S T D- 1512.

N 4.5.4 Electremagnetic compatibility. To verify
compliance with 33.2.1, the Fu shall be tested in acecrcance,'
with MIL-STD-461 r equiremen ts for class A-2 e qui pm en t as
specified in 3. 3.' 2.1 u sing the method s o f MIL-STD-4 62.

4.5.5 RF environment. To verify compliance with
3.2.5.2.5 and--3.3.2.2, an analysis based cn test data shall be
per form ed en the FU.

4.5.6 Werkmanship. Tc v erify ccmpliance with 3. 3. 4, the
| FU shall be inspectec in accordance with methcd 101 cf
: MIL-STD-1512.

4.5.7 Envircnmentc1 safety. To verify compliance with
3 3.6.1, an analysis or the safety characteristics shall bc
cond uc ted . Th e analysis shall be based cn date generatec from
4 . 4.1, 4.4.4, and environmental tests, as well as data on the
characteristics of the electrical ccmponents in the FU.

i
,

.
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(,) 4.5.8 Spuricus signals. To verify compliance with

3.3.6.2, each firing unit ritted with an EBW simul ator (see 6.13)
shall be subj ec ted to 500 vcits AC maximum cver the range of

frequencies shown in Figure 3.

4.5.9 Flight safety. To v erify compliance with 3. 3. 6. 3,
an analysis of the FU design shall be conducted to determine that
it meets the applicable requirements of Volume 1, SAMTECM 127-1
and MIL-STD-1512.

failure. To v erify ecmpliance with4.5.10 Single point-
3.3 6.5, an analysis of the Fu snall be conducted to determine
that a failure of one ccmponent will not cause an inacvertent
initiation or degradation of the FU. When verification for any

failure mcde cannot be made by analysis, the failure mcde shall
then be simulated in a unit and the unit snall be tested to
verify compliance with 3.3.6.5.

4.5.11 Insulatien resistance. To verify compliance with
3.3.6.6, the Fu shali be tested in accordance with method 117 cf
MIL-STD-1512.

4.5.12 Capaciter discharge. Tc v eri fy compliance with
3.3.6.7, TBD test snali be performed.

[''T 4.5.13 Arming. While the FU has the high voltage enable

(_,/ (3 1.2.2.1.2) power applied , a PSS signal (3.1.2.2.1.5) and
destruct commcnd signal (3.1.2.2.1.1) shall be input to

demonstrate compliance with 3. 3. 6.10. Th e te st shall be repeated
with the DC Icg ic enable (3.1. 2. 2.1. 3) pcwer applied.

4.5.14 Anthropcmetry. Tc verify ecmpliance with 3.3.7.1,
removal and replacement of the FU by personnel representing the
5th percentile and 95th percentile Air Force personnel snall be
demonstrated.

4.5.15 Human fcree application. In conjunction with the

,
an thro pcm etr y cemenstration o f 4. 5.14, it shall be demonstrated

! that the FU can be remcVed and replaced without exceeding the
force requirements specified to verify compliance with 3.3.7.3

4.5.16 Structural. To verify ecmpliance with 3.3.8, an
'

analysis shall be conducted to assure that the design meets the
structural margin o f safety requirements for limit and ul tim ate

:

I

o
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leads. Ma r'g in s of sa fe ty shall be based upon the worstcombination o f: mcterial prcperties , dimensional tolerances, andupon ex pe rim en tall y v er i fied failure criteria for c umulativ edamage and ccmbined leading effects . Da ta frcm 4.4. 4 shall alsobe utilized in this analysis.

4.5.17 Maintenance. To verify compliance with 3. 5.1,
records and dccumentation shall be ex amined to assure that properlev el of FU maintenance, supply, and fac il it ie s/ e qui pm en t havebeen provisioned.

4.5.18 Personnel. Tc verify compliance with 3. 6.1,removal and replacement of the FU by personnel representatives of
the skill level five Air Fcree Specialists shall be demcnstrated.

5. PREPARATION FOR DELIVERY

5.1 Preservation, packaging, and packing. Unlesso ther wi se specifiec in tne pureriase cc unent, tne Fu assembliesshall be preserved, packaged, and packed as follows:

7s 5.1.1 Cleaning and drying. The FU shall be cleaned and( dried in a manner that will not be injuricus to the assembly.%

5.1.2 Packaging. The FU shall .be cushioned in a mannerthat
will assure that no leads are induced that exceed the leadsimposed during the flight env iro nm en t (see 3.2.5).

5.1 3 FU /EBW assembly. If the purchase d oc um en tspecifies FU/ESW assembltes, tne EBW shall be lcckwired
in accordance with 3 3.6.11. to the FU

5.1.4 connectcrs. The connectors shall be provided withdust and shielcing caps to providt max imum pro tecticn againstintroduction of foreign bcdies or materials price toj installation. The plugs shall only be installed hand tight.
5.2 Marking. Unl ess otherwise spec ified in thepurchase d oc un + n t , each container shall be marked fo rid en ti fic a tio n and shipment in acccedance with EIL-STD-130 andAFR 127-100 and shall include the following as a minimum:

,

!

O

N
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;

a. Supplier identification and item name
b. Purchcse document number

c. Container identification number
d. This specification number and revision letter
e. Ex plosive classification.

6. NOTES

6.1 Intended use. The FU in conjuncticn with otherFTOS components is intended for use as the means of initiatingthe termination of all propulsive capability in an MX ICBM flighttest.

6.2 Ordering data. Procurement documents shall specifythe title , number , and date o f this specification.
6. 3 Definitions.

(s 6.3.1 Service life. Service life of the Fu is the period
'

( of time fecm gcv crnment acceptance until the FU is unable to meet! \~ the requirement of 3.2.1 cue to aging effects.
6 3.2 Ncncperating (nvironments. Ncncperatingen v ironm en ts are tncse e nv iro nm en ts cther than cperating (see6.3 3).
6.3.3 Operating envirencents. Operating environments arethose to whien the Fu is expcsea wnen in en operating mcde. Th eFU is in an cpurating mcde when:

a. It is part of a missile performing its flight
function;

b. It is part of the weapon system in a state of
leunch readiness (i.e., launches can beinitiated at any time) cr;

c. It is being transported as part of anassembled weapon system.;

.

N
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6.3.4 Limit acceleration, shcck, and vibration. Limit,

acceleration, shock, anc vibration envircnments are the maximunis
which may be expected to cccur in service.

,

f

I 6.3.5 Excessive dercrmation. Excessive deformations are
these which will recuce the prcDability cf successful completian
of the mission.

:

i 6.3.6 Limit leads /pressurcs. Limit leads / pressures are
1 the max imum 1 cad / pressures which may be expected to occur in
. serv ic e for the design conditions under consideration. Unless'

ctherwise specified , three standard deviations (3 sigma) frcm the
mean are empicyec in the specification of limit l ead s/ pr e ssur e s .

4

6.3.7 Ultimate lecc. An ultimate lead is the product of
the limit lcad and f a c to r- c f- sa fe t y .

6.3 8 F a c te r-c f- s c ret y . The f ac te r- c f- s a fe t y is an
arbitrary factor applied to the limit leads and is intended to,

4 acco un t for slight v ariutions frcm item to item in fabricction
j quality and details, internal lead distributions , and possible
,

d eg rad a tio ns in strength that may result from actual history of
j 7-~ each structural item in service.
!g 6.3 9 Margins -of safety. The margin of safety is the

4 ,
-

ratic of the excess strengtn to the requirec strength and ist

expressed as:<

:
1
5 MS (sub yield) ( Allowable yicld lead cr stress) /(Limit=

j load cr stress) -1
1

MS (sub ultimtte) (A11cwable ul tim a te lead cr=

stress)/(Limit lesd cr stress x facter of safety) - 1;

| 6.3.10 Design fatigue scatter facter. The design fatigue
~

sc atter facter is a fa c to r intenced to provice protection against
fatigue failure of those FUs that experience a service 1caos

j spectrum more severe than the design service leads spectrum and
have fatigue life capabilitics less than those of laboratcry testi

articles.
i

!

!
1

|
| \

|
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4

!
! 6.3.11 secr:ble failure. A sccrable failure is any
j hard war e per fo rm an c e cutside specificetion limits. The secrrble
: failur e may be purged if it has an assignable cause, and

corrective action is taken to preclude recurrence of the observed'

Ifail ur e .

I 6 3 12 EBK simulater. A d evice which will indicate that
j the b ridg e wir e o f tna EBW would hav e expleded if it were in the
J circuit. 1

i
'

1

!

i

}
;

i

1
4

(
t

-

|

!

!
i

:

:
I
!

.

|
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.

AL,

.

PSS DETECTION -

i
(AUTO INHIBIT
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,

)I
-

COMMAND |
LOGIC

t DESTRUCT 2

i|!'
1. PSS IS DETECTED BY LOSS OF GROUND REFERENCE SIGNAL

i'|
-

m
,

|, 2. COMMAND DESTRUCTWILL FIRE ALL STAGES
"

i'
3. AUTO DESTRUCT (PSS) ONLY FIRES STAGE (S) BELOW BREAKUP POINT.

.
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~
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Figure 1 Functional Diagram - FTOS Firing Unit
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83 CONDITF S:'

fji
! il I. INHIBIT FUNCTIONS HAVE NO RELATION TO THE COMMAND DESTRUCT
| h1 OPERATION. INHIBITS 00 NOT MASK COMMAND DESTRUCT AT ANY TIME.'

| i 2. DC ARM AND DC ENABLE ARE ACTIVE AT THE FIRING UNIT
.y- 3,2.5 MILLISECOND DELAY 15 PROVIDED FOR COMMAND DESTRUCT INPUT LINE

4. GN LLEVEL ARE bT S LED .

7! 5. COMMAND DESTRUCT CAPABILITY EXISTS FROM THE POINT OF FT05 ARMING,

.

!M MISSILE LAUNCH AND POWERED FLICHT.
*

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

V
.

PSS DETECTION r- - - - - - - - - - - - - - -- O PEN i

(LOSS OF GROUND I
'

REFERENCE) GROUND,

I
EGRESS

I
(LAUNCH) INHIBli (SV)

|
INHIBli | NON-INHIBlT (0)CANISER

I
----- q

EJECTION '

+ TIME " I

APPROXIMATE l
3000V

PERIOD
,

+ TIME OF STG I I
HV MOTOR IGNITICNI h 0OUTPUT

I|
'

2.5 MILLISECOND,

.

NOTES AND

| CONDITIONS:
!

l. EGRESS OR LAUNCH INHIBITMASKS THE PSS FUNCTION DURING THE
CANISTER EJECT TIME PERIOD. EE LAUNCH INHIBIT IS APPLIED TO

ALL FIRING UNITS ON STAGES 1,11,111 AND IV

PRIOR TO LAUNCH AND IS REMOVED FROM ALL FU s AT STAGE I
MOTOR IGNITION.,

) 2. PSS DETECTION OCCURS Wim LOSS OF GROUND REFERENCE Wim EE
i

FLIGHT SAFETY SYSTEM BATTERIES.
| 3. 2.5 MILLISECOND DELAY PROVIDES FOR INADVERTENT CHATTER ON GROUND
| REFERENCE CONNECTIONS.
i

|

.

.

Figure 2. Unit Operation-Timing Diagram

-36-,

,

. -
. ,

e
N

__. __.- - _ _ _ _ _ __ _ m - - m -,- - . _ , _ - _ . _ - - - . . . . - - . _ . - ,



_ _

_

_ . __ ! '

o O w__,- <

-

.

STw3-6017

NORMAL STAGE SEPARATION

OPEN

PSS ---------4
DETECTION

GROUND
|

STAGING CONNECTOR %
STAGE SEPARATION : INHIBIT (SV)
SEPARATION

, ---------f
ACCELERATION

,

i
INHIBIT DECELERATION DETECTION JF NON-INHlBIT (0)

+ MOTOR mRUST TAILOFF
' (STAGES 1. II, Ill)

i INHIBIT (28V)
STAGE SEPARATION STAGE SEPARAT10N --- ----?

'

-PRESSURE ORDNANCE EVENT * ! NON-INHIBIT (0)SWITCH- 1

INHIBli .I INHIBli' --------;
NCTION- ' " ' ' " " ' '

,

INHIBIT I
'

I
! I'

HV
'0OUTPUT I

NOTES AND

CONDITIONS:
.

1. 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 OFFWlill STAGING CONNECTOR SEPARATION

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

.- ,

"

Figure 2. Unit Operation-Timing Diagram
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TALLE I
f

! NO-FIRE MATRIX
DC VOLTAGES

i

CO50!AND
3

: DC ENABLE DC ARM DESTRUCT
4

! + MAX TBD + MAX TBD + MAX TBD
t

! - MAX TBD - AAX TBD - MAX TBD'

i ,

I + MAX TBD - MAX TBD + MAX TBD
|

- MAX TBD + MAX TBD + MAX TBD
i

.
+ MAX TBD - MAX TBD MAX TBD-

;

- MAX TBD + MAX TBD MAX TBD* -

t

+
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i TABLE II

INDIVIDUAL NONDESTRUCTIVE TESTS

QUALITY
CONFORMANCE INSPECTION

PARAGRAPH NO. TITLE METHOD PARAGRAPH NO.

3.1.2.2.1 Interface Power Test 4.3.1.1
a thru h

3.2.1 Performance Test 4.3.1.2
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

3.2.3.3 Duty Cycle Test 4.3.2.1.3

3.3.1 thru FU Examination Examination 4.4.1
3.3.1.1.3,
3.3.1.5 thru
3.3.1.7.1,
3.3.1.7.3,
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,

{ 3.3.7, 3.3.7.2,
3.4.1 thru'

3.4.3

3.3.1.4 Sealing Test and 4.4.2
Examination

3.3.6.6 Insulation Test 4.4.11
Resdniance

3.3.6.7 C par <. tor Discharge Test 4.4.12

-50-
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TABLE III
1

[ DEVELOPMENT TESTS
\ss (see para. 4.5.1)

,

,

PARAGRAPH NO. TEST METHOD AND TITLE NO. 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 XXXXXXXXXX
4.4.1 FU Examination XXXXXXXXXX
4.3.4.2 Humidity XXXXXXXXX

'

4.3.4.2 Temperature XXXXXXXX
's_, 4.4.2 Sealing X

4.3.4.1 Pressure XXXXXXX
4.3.4.8 Acceleration XXXXXX

'
4.3.4.9 Shock XXXXX
4.3.4.10.1 Transportation Non- XXX

j operating Vibrations
l 4.3.4.10.2 Powered Flight and X

Acoustic Operating

4.3.1 Electrical Characterisites 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 will be conducted by repeating the cycles of 4.3.2.1.3**

until the FU fails to meet the performance requirements of 4.3.1.

-51-
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TABLE IVi ('' sy
(m / 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 ** 1* 1 1 1 1

Characteristics **

4.3.2 Physical Characteristics 2 2 2 2 2

4.4.11 Insulation Resistance 3 3 3 3 3

4.3.2.1.3 Duty Cycle 4 5 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

C) 4.3.4.9.1 5 Foot Shock 8 6

4.3.4.10.1 Transportation 9 7

Non-operating

4.3.4.10.2 Powered Flight and Acoustic 10 11
Operating

4.3.4.7 Corrosion Atmosphere 11 9

4.3.4.13 Interstage Heating 7

4.3.4.15 Interstage Burst Pressure 8

i 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.

.

-52-j 7s

x



[
V}

r- i. '
}i

1 '

s> ':.

'
.

*,
,

-

,, __ _______ >

b 0 ~

i ,

-pp _ ___ q. ,, s___

CONNICTOR 2 P9i,-~

||7"IttAAfl0N Shill No.115 Hill
*IIYPICAL)

, _ g |

d _ |1| | ||

,

RT $ "- i
,

- -i , .
,

7.08115 4. 'OMAX || 4.67 R5

l'
-

- il is G"

-

U-_ ._.0;
4w, _____ ____ .m

FULL R 4 PLM t_ f
1 I

, _.

d .36, APL : -+- 1.250 -+
l

CONNECTOR 41 PIN 'NO.215Hitt .72.4PL 4 d 2.600, R U

f2PL RU--*~
*-3.75. 2 PL RU r 4 .30 REF

CONNICTOR. ItAT 2 PLT : 4.60 MAX :

RICIPTACll,1PL _''I
^# = ''

pg
t r-M -~~ -- - . - is

_______

, 8 1 4.80 MAX _ ,, a
'

33

ISW
'

'L

! HOf CAPilVE SCREW h I RATCHfi LOCK I ||' I
I WITH HEX HEAD i: 3 25 -

8|
-

(PL .312-24UNJF-3A i 1 I

(SH0ntJ IN !J2 1 - 1i
' '

| EXIfNDID POSITIONI
| |o I

[ lo I' c i, i' o. - - . _ _

=1 .y o ! $,_ _ _ _ _ _ _ _ _ _-- ko . - - , m , e.

~L_U -i.n /_ .a =
.

$|y ---2. T5 Ra--.- _r.55 MAX :-
,

MOUNTING SURFACE RU Y$ r;$!! Mil'JG JACKET NOI SHOWN FOR CLARfiY
| (O

, NOINSUWl0N THIS SURFACE <>
^ O

to MX FTOS FIRING UNIT ENVEi.0PE WITH INSULATION AND EBW ::
1N .:
p u

I. . .

i Figure 4 | . . .

'
-

J
_

s e'. . ., p '|| g ' '
d.

,, , ,



~ ,

. \~

' - ' ' o trn o STW3-6017CODE IDENT
[8 15 February 1980

NO, 07703 .

,

$

U
MfWASAICH DIVISION
A DMSJON OF THICKOL CORfCRATKW .

P O Bon $24. Bngham Orv.utan 84302 301/863 3511
.

SPECIFICATION

FOR

FIRING UNIT,

MX FLIGHT TERMINATION ORDNANCE SYSTEM

ORIGIN ALLY pmEPAREoPOmpmOJECT DATE PAGES

H2B11 15 Febrtnerv 1980 52
f i~anEpanEo av ewEcmEo av

(,,Robert W. Coleman

APPROVED BY
En a E lua oEm au ,,

b k). 12 eo-
,

S 40J EC T EN GIN EE R

M L ; C- V

'
DESIGN SUPERVISION

1

7 ~ 8 'igcc {c 4/z'/fdu.
. . . _ . . _

, , ,

t

QUALITY. AJSURANCE/NDI
-? ,[I//ff

cu = To= = aSAFETY

hM6 |4W/' __ ,i

"9I0I'YW WA>hf,

V V ~

,
,

o e

\ .

ro a ,e .m

\
*

~ * ' ~

E_ _'.T .._ - . _ . _ _ _ _ _ _ _



- - ,

. i

:- (:)
-

..

. .

. 'N CCDE IDENT STW3-6017
t

NO. 07703

- TABLE CF CONTENTS
!

j 1. SCOPE 1....................................................

11.1 Secpc ...................................................

. 2. APPLICBLE DOCUMENTS 1......................................

2.1 Governmen t doc uments 1
'

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

2. 2 No n-Go v er nmen t d cc um en ts 5................................

3. REQUIREMENTS 6.............................................

3.1 Item definition 6.........................................

3.1.1 Item diagrams 6.........................................

3.1.2 In ter face d efinitions 7.................................

; 3.1.2.1 Physical 7............................................

3.1. 2.1.1 St ag e s 7............................................

3.1.2.1.2 FTOS 7..............................................

3.1.2.1.3 FSS 7...............................................

3.1.2.2 Functionci ......................................... 7
1 3.1.2.2.1 FSS 7...............................................

3.1.2.2.1.1 De struct ccmmend 7................................

3.1.2.2.1.2 High vcitage enable 7.............................

3.1.2.2.1.3 DC Icgic enable 7.................................

| 3.1.2.2.1.4 Normal ccccleration inhibit 7.....................

3 1.2.2.1.5 Premature stsge separation (PSS) 8................

3.1.2.2.1.6 Launch inhibit 8..................................

3.1.2.2.1.7 Checkout signcis 8................................,

3.1.2.2.2 Pressure switch (PS) 8..............................

3.2 Characteristics 6........... .............................

3.2.1 Per formcnc e 8...........................................

3.2.1.1 Destruct cutput 6.....................................

3.2.1.2 Status mcnitors 8.....................................

3.2.1.2.1 Trigger / Inhibit monitor S...........................

3. 2.1. 2. 2 DC IcG ic monitor 9..................................

3.2.1.2 3 Fu capacitor (high vcitage) monitor 9...............

! 3. 2.1. 3 FU c perations 9.......................................

3.2.1. 3.1 Ccmmcnd destruct o peration 9
1

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

3.2.1 3.2 Premature stage sepcration (PSS) 9..................

3. 2.1. 3. 3 No rm al separatien 9.................................
' 3.2.1.4 Timing simultaniity 9.................................

3.2.1.5 Lcgic pcwer keep-t-live 9.............................
; 3.2.1.6 Reverse polarity prctection 10........................

3. 2.1. 7 No- fire conditions 10-

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

3.2.2 Physical 10.............................................,

| 3.2.2.1 Mass 10...............................................
3.2.2.2 Envelope 10...........................................
3.2 3 Reliability 10..........................................

;

I

J

.

|

!

,



. .
.

9.. .

.

CODE IDENT STW3-6017
NO. 07703

,

) 3.2.3.1 Operation .......................................... 10
3.2 3.2 Service life ....................................... 10
3. 2. 3. 3 Du t y c yc l e ......................................... 10
3.2.3.4 operating life ..................................... 10
3.2.4 Maintainability ...................................... 10
3.2.5 Environmental conditions ............................. 10
3. 2. 5.1 Na tural env ironm en t s ............................... 113.2.5.1.1 Pressure ......................................... 11
3.2.5.1.2 Temperature ...................................... 11
3. 2. 5.1. 3 Hum id i t y ......................................... 11
3.2.5.1.4 Fungus ........................................... 113.2.5.1.5 Ozene ............................................ 11 -

3.2.5.1.6 Lightning ........................................ 11
3.2.5.1.7 Sand and dust .................................... 11
3. 2. 5.1. 8 corrosive atmosphere 11a

.............................
3.2.5.2 Induced env iro nm en ts 114

. 3.2.5.2.1 Accelerotion
...............................

..................................... 11
3.2.5.2.2 shock ............................................ 11
3. 2. 5. 2. 3 Vi b ra tic n ........................................ 123.2.5.2.4 Accustic ......................................... 12
3. 2. 5. 2. 5 R F env ircnm en t. ................................... 12__3.2.5.2.6 Heating .......................................... 123.2.5.2.7 Pressure ......................................... 123. 2. 6 Transportabilit y ..................................... 12
3 3 Design and construction ................................ 123 3.1 Materials, precesses, and parts ...................... 12
3. 3.1.1 Ag e control ........................................ 133.3.1.2 corrosion prevention and control 13. . . . . . .............3.3.1 3 Electrical components .............................. 13

. 3.3.1.4 Sealing ............................................ 133 3.1.5 Electrical bcnding 13.................................3.3.1.5.1 Impedcnce ........................................ 133. 3.1. 5.2 Bo nd ing straps ................................... 133 5.1.5 3 Protective finish ................................ 13,

3 3.1.5.4 Integrity ........................................ 143.3.1.5.5 Gaskets .......................................... 143. 3.1. 5. 6 co rrosion prov en tion ............................. 14
3. 3.1. 6 Elec trical ref erencing/ grounding ............ 14. . . . . .a. 3.1. 6.1 Re ference plcne .................................. 14

; 3. 3.1. 6. 2 Re ference connec tion ............................. 14'

3.3.1.7 Shielding .......................................... 153 3.1. 7.1 Equipment cases .................................. 153.3.1.7.2 connectors ....................................... 15
j 3. 3.1. 8 In tercirc ut t isolation ............................. 15
,

i

("%I

t
,k

|
,

t

,

> e .. - . ~ . .

-- . - . . - - _ _ _ -
_

_ _ _ . _ ._ . _ _ - _ .- -.



_ _ _ _ _ _

. .

.- .- o .

.

(% CODE IDENT STW3-0017
* 1 NO. 07703V

3. 3.2 Electrcmagnetic radiation 15............................

3.3.2.1 Electrcmsgnetic compatibility 15......................

3 3.2.2 RF envircnment 15.....................................

153 3.3 Nameplates and product marking .......................

3. 3. 4 Wo r km sn ship 16..........................................

3 3.5 Interchangeability 16...................................

163. 3. 6 sa fety ...............................................
3. 3. 6.1 Env ironmental sa fety 16...............................

3.3.6.2 Spuricus signals 16...................................
163. 3. 6. 3 Flight sa fe ty ......................................

3. 3. 6. 4 voltage breakd ewn 16..................................

3.3.6.5 Single pcint failure 16...............................

3.3.6.6 Insulation resistance 16..............................

3. 3. 6.7 capacitor discharge 16................................

! 3 3.6.8 Celer ccaing 17.......................................

I 3. 3. 6.9 Elcetrical safety 17..................................

3 3.6.10 Arming 17............................................

3.3.6.11 Lockwiring 17........................................

3. 3.6.12 command destruct 17..................................

3.3 7 Human parformcnce/ human engineering 17..................

3. 3. 7.1 An thro pcm etr y 18......................................

3 3 7.2 Production and prototype equipment labels 18..........

3.3.7.3 Human force application 18............................

3. 3. 8 Structural 18g ...........................................

3. 3. 8.1 Lim it loads 18'
........................................

3. 3.8.2 Ultimate 1 cads 18......................... ...........

: 3.3.8.3 Structural facters 18.................................

3. 3. 8.4 Margins o f sa fety 19..................................

3. 3. 8.5 Material properties 19................................

3. 3.8.6 Fatigue ssfe life 19..................................

3 3.9 Production drawings 19..................................

3. 4 Doc umen tation 19..........................................
: 3.4.1 Specifications and stend ard s 19.........................

! 3.4.2 Dr awings 20.............................................

3.5 Logistics 20..............................................
,

: 3.5.1 Maintenance 20..........................................

3.5.2 Supply 20...............................................,

3.5.3 Facilities i.nd facility eculpment 20'

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

3.6 Personnel ano training 20.................................

| 3.6.1 Personnel 20............................................

i 3.6.2 Training 20.............................................
' 4 QUALITY ASSUR AUCE PROVISIONS 21............................
i 4.1 General 21................................................

4.1.1 Respcnsibility for tests 21.............................

:
j

.

I

f

,

,

.

-_ _ _ _ _ . _ _ _ _ , _ . _ _ _ , _ _ _ _ . - __



_

l
1. .

O. . . '
.

.

CODE IDENT STW3-6017
No. 07*/03 ,

4

'

s

214.1.2 Special tests and examinations .......................

4.1. 2.1 Dev elcpment and pre-qualification tests 21............

214.2 Qualification inspections and tests ....................
224.2.1 Inspection conditions ................................
234.2.1.1 Instrument calibration .............................
234.2.2 Qualification tests ..................................
234.2.2.1 Qualification testing sequence .....................
234.2.2.2 Qualification acceptance ...........................

4.2.2.3 Periodic qualification re-evaluation 23...............

234.3 Quality conformance tests ..............................
234.3.1 Lot definitien .......................................
234.3.2 Lot acceptance testing of firing units ...............

244.3 3 Acceptance of production units .......................
244.4 Test method ...........................................
244. 4.1 Per formance characteristic s tests ....................
244.4.1.1 Inter face characteristics ..........................
244. 4.1.2 Per formcnce characteristics ........................-

254.4.1 3 Timing simultaneity ................................
254.4.1.4 Logic power keep-a-1-ive ............................
254.4.1.5 Reverse polarity protection ........................
254. 4.1. 6 No-fire conditions .................................
254.4.2 Physical characteristics .............................
254.4.2.1 Reliability ........................................
254. 4. 2.1.1 Oper ation ........................................
254. 4.2.1. 2 Serv ice life .....................................s
254. 4. 2.1 3 Du ty c ycle .......................................
254. 4.2.1. 4 Op erating life ...................................
254. 4.3 Maintainability ......................................

4. 4.4 Environmental conditions 25.............................
264.4.4.1 Pressure ...........................................

4. 4. 4.2 Temperature and humid ity 26...........................
264.4.4.3 Fungus .............................................

4.4.4.4 Ozone 26..............................................
264. 4.4.5 Lightning ..........................................
264.4.4.6 Sand and dust ......................................
264. 4.4.7 Corrosive atmospnere ...............................

4. 4. 4.0 Acceleration 26.......................................

4. 4. 4. 9 Shoc k 27..............................................

274. 4. 4. 9.1 Fiv e foot d ro p -
...................................

274.4.4.9.2 Launch and powered flight ........................

4. 4. 4.10 Vibretion 27..................,......................

4.4.4.10.1 TrLnsportation non-cperating 27....................

4.4.4.10.2 Powered flig ht and accustic cperating 274 ...........

4. 4. 4.11 Acoustic 27..........................................
|

I

|

|
|

e

_ . - - - - _ - - _- . TTT--



- . =. -. - - .

. .

5* %
. .

,

.

CODE IDENT STW3-6017
NO. 07703,- s

:

1 .

4.4.4.12 Aerodynemic heating 27...............................
4.4.4.13 Interstage heating 27................................
4.4.4.14 Transportability 27..................................
4.4.4.15 Interstage burst pressure 28.........................
4.5 Design and construction 28................................
4.5.1 FU examination 28.......................................
4. 5.2 Se aling .............................................. 284.5.3 Intercircuit isolation 28...............................
4.5.4 Electrcmagnetic compatibility 28........................

i 4.5.5 RF environment 28.......................................
4. 5. 6 Workm anship .......................................... 28
4.5.7 Environmental safety 283 .................................
4.5.8 Spuricus signals>

29.....................................
4.5.9 Flight surety 29........................................
4. 5.10 Single point failure 29................................

4.5.11 Insulation resistance 29...............................
4.5.12 capacitor discharge 29.................................
4.5.13 Arming'

.............................................. 29
4. 5.14 An thro pcm etr y ....................................... 29

. 4.5.15 Human force application 29.............................;
4.5.16 Structural .......................................... 29
4.5.17 Maintenance4

......................................... 304.5.18 Personnel ........................................... 30
5. PREPARATION FOR DELIVERY 30................................
5.1 Preserv ction , packaging , and packing 30...................

; 5.1.1 Cleaning and crying 30..................................
5.1. 2 Packag ing .......................;.................... 305.1. 3 FU/EBW assembly 30, ......................................
5.1.4 Connectors ........................................... 30
5.2 Marking ................................................ 506. NOTES ................................................... 316.1 Intended use ........................................... 316.2 Ordering dcte .......................................... 316. 3 Definitions4

............................................ 31
: 6.3.1 Service life ......................................... 316. 3.2 Nonoperating environments 31............................6.3 3 Operating environments:

31...............................
| 6.3.D Limit acceleretion, shcck, and v ibration 32.............
; 6. 3. 5 Ex cessive deformation ................................ 32
: 6.3.6 Limit lo ad s/ pr essur es 32................................
i 6.3.7 Ultimate lead ........................................ 32
| 6. 3. 0 Factor-of-sa fety ..................................... 32
; 6.3.9 Margins of safety .................................... 32
j 6.3.10 Design fatigue scatter facter 32.......................
,

f

f

.

.

,

I

_ . - .__ _- _ _ . _ , _ . _ _ _ _ _ _ _ _ _ , . _ _ , _ , _ _ _ _ , . _ . _ _ , _ _ . . - . . _ _ - , , . _ _ _ _ _ _ _ , _ . _ . _ - _ _ . _.



_. ._ . . . . - - __ . . . - . . _ . - . _ - -

. .

|..- o o
.

I CODE IDENT STW3-6017
: NO. 07703

i LIST OF FIGURES
.

| i

1 Functional Diagram - FTOS Firing Unit

! 2 Unit Operation - Timing Diagrams

3 Spurious voltage Response

! 4 MX FTOS Firing Unit Envelope with Insulation
i and EBW

'

i

i 5 Duty cycle
!-
j 6 Launch and Powered Flight

! 7 Transportstion Vibration - Lcw Mass ,

i Amplification '

!

; 8 Transportation Vibration
i

; 9 Powered Flight

| 10 Acoustic Field
;

' '

11 Maximum Radiated Electromagnetic Environment

12 Maximum Temper atures Due tc Aerodynamic,

Heating 6

13 Interstage Heating Profile for FTOS Components *

i

*
i

\

t

!

}

!
:

!
!
l

!

i !
*

!

| ,

! !
,

! i

i
'

i

i

!_ _ _ __________._ . _ 1.. _ __ _ ._. _ ___ _ . . . - -.
..._._.._,2~. ~

--



_ . _ _ _ _ _ _ _ . _ _ _ _ . - -- __ ____ _ __ _ _ ___ _ _ __ . . . _ _ _ - -_ . _ . - - - - - _ _ _ _ _ _ . _ . .

i
. .

e e- *
. . .

4

!
*

CODE IDENT STW3-6017O NO. 07703

LIST OF TABLES
,

| .

-

'

I No-Fire Matrix DC Voltages
i

II Individual Nondestructive Tests ;

III Development and Prequalification Tests !
,

IV Firing Unit Qualification Test Schedule

.

l

!.

!

I
.

;

!

'

i

. |
.

a

I
'

i !

! !
,

!

I
I
i

i
;

!
t

i

i

i
!.

l
~

O !
.

t

- m i



- . . - - - - , .. .. - . _ . . = . --

. .

O O. . . ..

.

CODE IDENT STW3-6017.

: NO. 07703 15 February 1970
I

i

i
'

i

i

THIOKOL COR POR ATION
i Wasatch Division !

| Brigham City, Utah
.

i

|

| SPEC IFIC ATION

FOR

i
i FIRING UNIT, MX FLIGHT
| TERMINATION ORCNANCE SYSTEM

1

( ) 1. SCOPE

j 1.1 Secpe. This specification establishes the
j per form anc e , d esign , d ev elo pment , and test requirements for, and
' qualification and production acceptance of, the MX Flight

Termination Crdnance System ( C1 0041030) Firing Unit (see 6.1)
hereafter referred to as the FU.

i

! 2. APPLICBLE DCCUMENTS
l
I 2.1 Government dccuments. Th e fclicwing dcc uments , o f

the exset issue shown, form a part of this specification to the
extent specified herein. In the eycat of ccnflict aetween the'

! doc umen ts referenced hereita, the cuntencs of this spstification
! shall be a superseding requirement.

|
|

j
'
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.
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)

MIL-STD-1008 Engineering Drawing Practices
15 April 1976
Notice 2

1
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! 5 March 1971 cf U.S. Military Prop.erty
'

Change 3
31 July 1971

.

'

MIL-STD-143B Specification and
12 November 1969 Standards, Order of

,
Precedence

!

; MIL-STD-202E Test Methods for
: Notice 5 Electronic and Electrical
) 4 October 1978 Component Parts

.

4 MIL-STD-331A Fuse and Fuse Components,
; 15 October 1976 Environmental and Performcnce

Tests for;

MIL-STD-454F Standard General Requirements
No tice 1 for Electrcnic Equipment
1 September 1978

I MIL-STD-461A Electrcmagnetic Interference
1 August 1968 Characteristics, Requirements
Notice 3 for
1 May 1970 *

. MIL-STD-462 Electromagnetic
! 31 July 1967 Interference Characteristics,
; Notice 1 Measure of
| 1 August 1963

Notice 2
1 May 1970

,

FED-STD-595A Colors
2 January 1968
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|

MIL-STD-701J Lists of Standard
3J Jar.uary 1974 Semiconductor Devices

MIL-STD-709B Ammunition Colcr
13 October 1972 Coding

<

| MIL-STD-610C Environmental Test Methods
* 10 March 1975

MIL-STD-883B Test Methods and Procedures
31 August 1977 for Micro-electronics
Notice 1
21 July 1978

MIL-STD-889B Dissimilar Metals
! 7 July 1976

'

MIL-STD-14728 Human Engineering Design
21 December 1974 Criteria for Military Systems,

; Notice 1 Equipment, and Facilities
10 May 1976

MIL-STD-1512 El ect. c-Ex plo siv e
["'} 21 March 1972 Subsystems, Electrically
( ,j Notice 1 Initiated Design Requirements

6 January 1976 and Test Method s-

;

MIL-STD-1568 Materials and Processes for'

18 November 1975 Cerrosien Prevention and
{ Control in Aercspace Weapons
i Systems
'
.

MS 20995E Wire, Safety of Lcek'

17 September 1974

i MS 33540G Sa fety 'diring , Cotter Pinning,
j 9 February 1973 General Practices for

!

I
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MANUALS;

| AFR 39-1 Airman Classification
i 1 June 1977 Regulations

i

!

AFR 127-100 Ex plosives Sa fety Standard
31 March 1978
Supplement 1 |,

| 2 March 1979

SAMTECM 127-1 Rangs Safety Manual Volume 1
! 16 July 1973

N/A ICBM Parts, Materials,
i and Processes Vclume I
'

and II

:

HANDBOOKS
:

! MIL-HDBK-5B Metallic Materials and
; 1 September 1971 Elements for Aercspace
; Change 4 Vehicle Structures

29 August 1975

i M IL-il DB K- 17 Plastic for Aercspace
| Part 1, Vehicles Reinforced Plastics
; Revision A
j 1 January 1971

| MIL-ilDDK-17 Plastic for Flight Vehicles,
i Part 2 Transparent Glazing Materials
i 14 August 1961

2.2 Ncn-Government documents. The Tcllowing
i non-gcVernment o cc um e n t s , cf the latest approved issues, form a
j part of this specification to the extent specified herein.

:

I
,

1

-5-

i -
. . . .



1
. .

o o- -

. .

.

STW3-6017CODE IDENT
NO. 07703

,

THIOKOL CORPORATION

Standards

STW7-6016 Supplier cuality Assurance
Program Requirements ,

i Drawings

54332 Firing Unit, FTOS

(Application for copies should be addressed to Th ic kcl

Corporation, P. O. Box 524, Brigham City , Utah 84 302. )

4

i

3 RECUIREMENTS |

31 Item definition,

a. Hardware. The FU is a ecmponent of the MX
Flight Termination Ordnance System (FTOS).
This component consists of a single channel

; firing circuit witn provisions for status

mcnitoring.
!

! b. Operatien. The FU is capable of being

!
cperatec ey twc firing mcdes; ccmmand destruct

|
and cute destruct. The commend costruct mcde
is initiated by a signal frem the FSS (Flight

j Sa fet y System) and the euto destruct mcde is
j

| actuated by Premsturo Stage Separation (PSS) .
The FU aute d estr uc t function is inhibited
during ncrmal stage separation. Status

i monitor signals are provided for indicaticn of
FU r e ad ine s s . The FU receives an electrical

| signal as an input and releases stored energy
to fire the exploding bridgewire (EBW)|

4

initiator.#

j 3 1.1 Item diar, rams. Figure 1 shows a functional diagram.

cf the system.'

h
'

.
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3.1.2 Interface definitions.

3 1.2.1 Physical. The FU interfaces with Stages I, II,
III, IV, the FTOS, and the FSS.'

3 1.2.1.1 Stages. The FU interface with Stages I, II, III,
.

: and IV censists or attaching the FU to hardware on the motor
i domes or skirts .
t

3.1.2.1.2 FTOS. The FU interface with the FTOS EBW initiater
i consists of a two pin ground isolated plug installed in the FU.

3.1.2.1 3 FSS. The FU interface with the FSS censists of
; mating two FSS cable connectors with connectors on the FU
i housing.

| 3.1.2.2 Functional. The FU, during operation of the
; missile, is subjected to heat, vibration, and shcck from the
j stages.

3.1.2.2.1 FSS. The Flight Sa fety System, hereaf ter referred
.

to as the FSS (CI 0041028), provides power and Icgic inputs to
! the FU and receives status menitor signals frcm the FU. Th e FU
t supplier shall support Thic kcl in the cocrdination cf these r
'

interfaces with the FSS centractor (hartin Ma rietta Co r p .) .
Electrical interfaces are as fc11cws:

3.1.2.2.1.1 Destruct command. The input signal
characteristics for destruct ecmmand arr 5.0 VDC at 3.64 ma.
max imum to 1.6 VDC at 0.57 ma. m'nimum applied across
differential input lines.

3.1.2.2.1.2 High vcitage enabic. The interface with the FU
consists of prc v id ing nign vcitage capacitor charging circuit
arming power cf 20 3 4 volts DC at 60 milliemps steady state.

3 1.2.2.1.3 DC 1cgic enable. The interface with the FU
;

consists of pro v id ing CC enable and icgic pcwer of 28 + 4 vclts
LC at TBC amps. ~

:

3.1.2.2.1.4 Ncrmal acceleration inhibit. The interface with,

'

the FU consists cr provioing a normai acceleration inhibit
function having the fcilowing characteristics: 5.0 VDC at 1.82
ma. maximum to 1.6 VDC at 0.28 ma. minimum applied across
differential input lines.

\-

i
, .

j -7-

.. ... .~ . 7
-- - -. . , - . - . . . . , - , , . - - . - . - - - - _ _ - _.. -.- --_.- .. -- - -- - . - --_- _



,

* *

,. . n Q*

V V
.

CODE IDENT STW3-6017-

/s\ NO. 07703b
'

3.1.2.2.1.5 Premcture stage separaticn (PSS). The interface
with the FU consists or provluing fcr PSS cetection by
interrupting the ground return.

3.1.2.2.1.6 Launch inhibit. The interface with the FU
consists of pro v id ing an acceleration inhibit during missile
launch having the fc11cwing characteristics: 5.0 VDC at 1.82 me,
maximum to 1.6 VDC at 0.28 ma. m in imum appliec across
differential lines.

3.1.2.2.1.7 checkout siFnals. The interface with the FU
provides for icg ic f unc tion tests .

3.1.2.2.2 Pressure switch (PS). The PS interfaces with the
FU to pro v id e a pcsitivc signal frcm Stages II, III, and IV
separation ordnance events naving the characteristics shown in
Figure 2.

3.2 Characteristics.

3.2.1 Perfcrmance. The Tc11cwing perfccmance
requirements are basec on the required inputs frcm the FSS (see

s 3.1.2.2.1).
i
\m - 3.2.1.1 Destruct cutput. The destruct cutput shall be a

single pulse occurring TBC mic rc second s after the ccmmand
destruct or premature stage separation operation is initiated.
This pulse shall fire an ex ploding bridgewire initiatcr (EBW) und
shall have the fcilcwing characteristics:

a. Current shall not be less than TBD amps
zero-to-peak with a rise time frcm 10 to 90
porcent of nct greater than 180 microseconos
when discharged into a resistiv e Icsd cf 0.2 +
0.01 chms. -

b. Pulse duration shall not be less than TBD
microseconds when measured at TBD Amps .

3.2.1.2 Status monitcrs. The FU shall contain status
monitors with characteristics as stated herein.

3. 2.1. 2.1 Tri gge r /I nh i bi t moniter. The FU trigger / inhibit
monitor shall produce a differential cutput , analog signal cver a

/%
i
\v
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range cf 0 tc 50.8 millivcits. The trigger readiness status will
appear as a (TDD) millivcit signal that will be distinguishablefrom the (TBD) millivcit signal generated by a normtl separaticn
inhibit function. The cutput resistive louding characteristics
of this monitcr shall not exceed 1000 chm 3. The cutput commen
mcde vcitage across the cutput lines shall uct exceed 10 vcits
dc.

3.2.1.2.2 DC logic moniter. The FU de icgic monitor snall
produce a differential cutput , analog signal cver a range of 0 to
50.8 m1111velts. The logic power supply cutput vcitage will be
represented by a (TDD) millivcit signal. The output resistive
loading characteristics and maximum commen mcde voltage cutputs
shall be as specified in 3.2.1.2.1.

3.2.1.2 3 FU c a p;> c i t e r (high vcitage) mcnitor. The Fucapacitor menItcr shall prcouce e differential cutput, analogsignal cver a range of 0 tc 50.8 millivcits. A full charge en
the high voltage capaciter shall be represented by a (TBD)
millivolt signal. The cutput resistive letding characteristics
and maximum ecmmcn mcde voltage cutputs shall be as cracified in
3.2.1.2.1.

Oq j 3 2.1.3 FU cperations. The FU, as shown in Figure 1, shallper form in ecccraance witn the cperational icgic cf Figure 2 and
the follcwing:

3.2.1 3.1 Ccemand destruct cperatien. The unit shall produce
a destruct c ut put pulse wnen tne t'cllcwing chrcncicgical eventshave cccurred: TSD.

3 2.1 3.2 Premature stege scparation (PSS). The unit shallprod uc e a PSs output pulse upon tno remcvcl cf both inhibitinputs to the FU and a 1 css of TBD input signal.

3.2.1 3 3 Normal separation. The unit shall not produce a
dcstruct cutput pulse curing and follcwing the chrencicgiccievents: TB D.

3.2.1.4 Timing simultaneity. Input command to destructoutput pulse timing anc celey cifferences shall not exceed 100
microseconds between any twc FUs .

3.2.1.5 Lccic pcuer keep-a-live. Provision shall be medefor storage of I cg ic power after separation from FSS pcwcrsources for TBD ms.
.

.O
( l
x_/
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3.2.1.6 Reverse pclarity pretcetien. The FU per formance
shall not be degraded wnen each input DC voltage is applied
separately with the polarity reversed fcr a minimum of five
minutes.

3.2.1.7 Nc-fire ccnditiens. The FU shall not fire when
subj ec ted to tne DC vcitages snown in Table I and the spuricus
voltage response characteristics of Figure 3

3.2.2 Phvsical.

3.2.2.1 Mass. The mass of the FU including insulation,
shall not excecc b.2 pound s.

3 2.2.2 Enveloce. The FU shall be contained completely
within the enveicpe specified in Figure 4

3.2 3 Reliability.

3.2 3.1 Operation. The probability of the FU meeting the
requirements o f ;.2.1, when initiated, shall be:

a. PSS: 0 9999

b. Command De str uct : 0.999902

3.2 3 1 Operaticn. The probability of the FU meeting the
requirements of 3 2, wnan initiated, shall be at least 0 9999.

3.2.3.2 service life. The FU shall hcvc a minimum service
life (see 631) of 10 years in the ncn-cperating (see 6 3)
non-nuclear environmtnts.

3233 Duty cycle. The unit shall be capoble er fcur
j functional operations curing each duty cycle as shown in Figure
1 5.
i

3.23.4 operatinc l i re . The unit sna11 have an cper ting'

! life cf not less tnan 300 f unctional operations ofter acceptance.
3.2.4 Maintainability. Pe r iod ic mcintenanco of the FUl shall not be requireo,

f 3.2.5 Envireneental conditiens. Unless otherwise
i specified, the FU snall meet the requirements of 3 2.1 a f ter
! exposure to the following non-cperating (see 6. :.2| environments,
I and during and after exposure to the fcilowing cperating (see

6 3 3) env ircnmen ts :

.

-10-
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:

3.2.5.1 * Natural envircnments..

:

3.2.5.1.1 Pressure. The pressure envircnments are as|
-

| follows , with -a mcximum rate of change o f 0.46 psi per second.
I
2

i a. Non-cpercting and operating preflight: 15.95
psi absciute tc 1.45 psi absciute.

I. b. Operating flight: 15.95 psi absciute to 4 3S x
; 10 EXP -13 psi absolute.

3.2.5.1.2 Tempercture. The non-operating and cperating
j preflight temperature envircnment is 27 to 98.6 degrees F.
1

i 2.2.5.1 3 Humietty. The h umid ity requirement is 0-100
| percent relative numicity.

] 3.2.5.1.4 Fungus. The environment cens! sts of fungi
j ind ig eno us tc tne continental U. S. that grow at relative
j humidities abcve 60 percent and temperatures above 62.6 degrees

F.i

i

3.2.5.1.5 Ozene. The czene concentraticn consists of 2.38 x
10 EXP -7 cunces/ cubic fect,

i
-

'

3.2.5.1.6 Ligntning. The non-cperating and cperating
{ lightning envircnments are TBD.
1

| 3.2.5.1.7 Sano und dust. The sand and dust environment is
j settling cust particles with diameters frcm 0.1 microns to 150
j microns.
:
I 3.2.5.1.8 ccrresive atmcsphere. The non-cper. ting ecrrosive

atmosphere is equivalent tc a max imum relctive humidity o f 85
percent with e 3.6 1 0.1 purcent sodium chicride concentration by,

; mass at a max imum temperature o f 98.6 cegrees F. The duration is
1 15 hours.
!

! 3.2.5.2 Induced envircnments.

| 3.2.5.2.1 Acceleratien. The m ax imum cmni-cxial limit (see6 3 4) acceleratten is 10 9 g.1

3 2.5.2.2 Sheck. The m ax imum shock envircnments are as;

! follows :
!
!

1 -

!

!

i
i

,
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a. Non-cperating: A 5 foot drcp of the FU cnte a !
steel plate.

b. Operating flight: As specified in Figure 6.
3.2.5.2 3 vibratien. The vibration environments are asfolicws:

a. Non-cperating. As specified in Figures 7 and
B.

b. Operating flight. As specified in Figure 9.
,

3.2.5.2.4 Accustic. The operating limit accustic field is'

specified in Figure 10.

3.2.5.2.5 RF envirenment. The - RF environment is as specified
,

in Fig ur e 11. --

3.2.5.2.6 Hebting. The FU shall be expcsed to heating asshown below:

a. Aerodynamic heating. The temperature prcfileis as shcwn in Figure 12.r-

kb. In ter st ag e heating. The temperature prcfileis as shown in Figure 13.
3 2.5.2.7 Pressure. The FU

interstage burst shall withstand expcsure tc an
10.0 millisecencs, pressure of 265 psi maximum for a time perico cf

3.2.6 Tra n s pc r t e: bili t y .
rail, reac, air, anc water treight.The FU shall be transportuble by"

.

' <33 Design ano construction./ The Fu design shpil meet t

the requirements et Volume i sAMIECM 127-1 and MIL-STD-1512.
3.3.1 Muterials, prccesses, cnd parts. Allspecifications ano standeras not listec in ene ICBMstandardization, Parts, Meterials, and Prccesses as establishedby AFR 73-1,

shall be selected in tecercance with hIL-STD-143.
;
'

; Th e requirements of MIL-STD-454, MIL-STD-202, MIL-STD-701 and; MIL-STD-883 shall apply. M IL-H DB K-S and MIL-HDBK-17 shall bei used for material properties. DeviatLons to the above shall be1 submitted tc Thickc1
: for approval in accordance with 3.4.1.,

1

! s.
.

>

-12-
_ _ . _ . . - _ _ _ . . . _ . _ _ _ _ _ . _ _ . _ . . . _ _ _ _ _ _ _ - - _ _



- ,

[" '' ' /i() (_)
.

CODE IDENT S TW 3-6017
t''X NO. 07703
!G)

3.3.1.1 Are centrcl. Fcrmal age control shall be required
for all age sensitive parts and mcterials. The date (menth and
year) of mcnufacture shall be the date of satisfactory ecmpletion
of all the required manufacturing and inspection prccesses prior
to submittal of the ccmpleted lct to the acceptance tests.

3.3.1.2 Cerresicn preventien und centrol. Materials and
processes shall be selectec to meet une requirements of
MIL-STD-889 and secticns :.1.6, 3.1. 7, and 3.1. 8 c f MIL-E-8189.

3 3.1 3 Electrical ecmpenents. FU electrical ecmponents
shall con fo rm to tne requirements o f MIL-STD-4 54 Connectors
shall co n fo rm to the requirements of MIL-C-38999 for series IV
connectors.

3 3.1.4 Sealing. The FU shall be sealed in such a manner
that a fter being exposed to the environmental conditions in the
sequences specified in Tables III and I V, no meisture or
contamination shall be present inside the unit.

3 3.1.5 Electrical bending. Electrical bcncs shall be
acccmplished by metal-to-metal contact cver entire areas whichare held in mechanical contact and shall meet all the
requirements of MIL-B-5087.

8'> 3.3.1.5.1 Impedcnce. The mcximum impedance cf any single
electrical benc between any two conductive elements shall nct
exceed 2.5 millichms where potential fault currents will not
exceec 35 cmpercs. Where pctential fault currents are in excess
of 35 smperes, the maximum resistance o f a single electrical bcnd
shall not exceed 0.075/Isc chms, where Isc is the worst casefault current through tna bcnd in amperes. The max imum impedtnce
of any single electrical bcnd shall not exceed c value increasing
log-linearly from 3.5 millichms at 1 kHz to 1. 0 c%m at 50 M Hz .

3 3 1.5.2 Bending strups. Donding straps shall not be used.

3.3.1.5 3 Protective finist.. An electrically ecnductive tnd
protective finisn suull be used en all bcnding surfaces uponwhich nonconductive film cr c x id es may develcp cr upon which
galvanic action cf dissimilar mcterials may d eg rad e the
electrical bcnd. For corrosion resistant metals, the surfaces to
be bcnded mey be clean bare metals. For metals susceptible to
corrosion, a conductive chemical film cr metal plating shall be

i
i gx

!

| v
!

!

|
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used to protect against atmospheric e f fec t s . Scnds between
dissimilar metals, subj ec t to galvanic action, shall be
completely sealed to prevent meisture frcm penetrating the
in ter face . Th e use of any protective finish shall not increase
the impedance values over the values specified in 3.3.1.5.1.

;

3 3.1.5.4 Integrity. The integrity of electrical bcrds shall
not be impaireo cue to contamination of bonding surfaces with
noncond uc tive o x id es and finishes b e fo re , curing, and after
assembly of each bcnd. Th e design ano assembly of each bcnd
shall ensure that the impedance of the bond does not beccme
degraded (i.e., increased impedance) over the life of the system.

3 3 1.5.5 Gaskets. Where metallic gaskets are used to
prov id e metal-to-metal ccntact, they shall be electrically
continuous around the perimeter to be bonded. The use of gaskets
shall not degrade the maximum impedance values specified above.

3 3 1.5.6 Corrcsien preventien. Corrosien prevention
measures shall be implementcc to prevent the bond frem degrading
beyond the above requirements over the service life of the
systems. Spec ific cerrosion centrol techniques shall be
controlled by MIL-STD-1568.

3.3 1.6 Electrical referencing /grcunding.

3 3.1. 6.1 Re ference plane. All conductive structures and
other cond uc tiv e elements of the FU which are not part of
functional electrical circuits snall be bcnded together to form
an equipotential reference plana. This reference plane shall not
be used for the conduction of functional current.

3 3.1.6.2 Reference ccnnection. Only one physical point in
each electrical circuit snall be connected to the electrical
reference. The connection to the electrical reference shall be
mad e at the physical point of the circuit which provides the
greatest d eg roc of electromagnetic energy control and shall
maintain the impedance of 3 3.1.5.1 curing and after expcsure to
the m ax imum fault current without degrad ation. Circuits wnich
use RF coaxial cables are not limited to single-point
referencing. Ordnance circuit wiring shall comply with
MIL-STD-1512.

!

i
:
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3.3.1.7 Shielding. Shielding shall be as follcws:

3 3.1.7.1 Equipecnt cases. Equipment cases used for

elec trc-in ter fer enc e shielcing shall provide a continuous
conductive path tc RF current over the entire surface area and to
the electrical reference plane.

3.3.1.7.2 cennectors. Connectors and crdnance shields shall
comply with MIL-STD-1512 for shielding caps.

3 3.1.8 Intereircuit isclatien. Electrical isolation
between circuits snall be as fc11cws:

,

a. Circuits whose mcximum vcitages differ by less
than 10 dB and whose maximum currents dif fer
by less than 10 dB with the exception of
crdnance circuits , shall maintain a minimum cf
40 dB isolation frcm one another.

b. All other circuits shall maintain a minimum of
50 dB of isclation frcm cne ancther.
Isolatica shall assure that a noise margin of
not less than 30 dB is meintained between the(''N

) threshcid of each circuit and the interferencet
N' coupled from another circuit.

3.3 2 E1cetremagnetic radiation.

3 3 2.1 Electretagnetic ccmpatibility. There shall be nc
spuricus functioning of tne FU wnen subjected to interference
equal to that specified in 6.4, 6.5, 6.9 cnd 6.19.2 cf
MIL-STD-461, L;tice 3 for class A-2 equipment.

3 3.2.2 RF envircnment. The FU shall meet requirements of
3.2.1 and shat 1 not ce initiated cr cause an attached EBW to be
fired or dudded upon exposure to the RF environmunt specified in
Figure 11 in the frequency range of 15 ilz to 50 GHz.

3.3 3 Nameplates and product marking. The FU shall be
identified and marked in accordance witn AFR 127-100 and
MIL-STD-130. flam c picte s shall c on fo rm to applicable Thickcl
approved drawing s.

.
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3 3.4 Werkmanship. The FU shall be fabricated and
finished in a tncrcugn wcrkmanlike manner. Particular attention
shall be given to freedcm frcm blemishes , d efects , burrs , and
sharp edges, accuracy of dimensions , radii cf fillets, marking of
parts, thercu6hness of cleaning, neatness o f brazing, welding,
riveting, sur fac e finishes, and wiring; Iccse electrical
connections; elignment of parts; tightness of threaded fasteners;
and thcrcughness c f mechanical fastener and Icekwire assemblage.

3 3.5 Interchcngecbility. All FUs manufactured for the
MX FTOS shall be 100 perecnt interchangeabic.

336 Snrety.

3 3.6.1 Envircnmental safety. The FU shall not
inadvertently Tire or reliability be decreased when subjected to
the environments specified in 3 2.5 and 3.3 2.

3.3.6.2 Spuricus signals. The FU shall not fire when
subj ec ted to any vc1tage and frequency described by the nc-fire
region of Figure 3

7- s 3 3.6.3 Flight safety. The FU shall meet the applicable
( Fl ig ht Sa fety requirements c f Vclume I, SAMTECM 127-1.
N

3 3.6.4 Voltage breakdcwn. As percentages of m in imum
breakdown, d icd es shall be operated at less than 60 percent,
transistors at less than 70 percent, and capacitors at less than
60 percent (except the high voltage capaciter wnich is TBD) .

3.3.6.5 Single pcint failure. The malfunction cr
unintenticnol cperation o f any ccmponent , other than components
that have an o pprov ed safety facter, shall net result in
accidental FU function.

3 3 6.6 Insulation resistance. All current-carrying
components anc concuctors shall be electrically insulated from
ecch other and frca system ground. The insulat' n resistance
between all insulated parts, at a pctential of 500 volts DC
minimum, shall be greater than 100 megchms after exposure to the
env ironmen ts o f 3. 2. 5.

3 3.6.7 Capaciter disenarge. If charged capacitors are
used, the firing cupccitor cncrging circuit of the firing unit
shall incorporate dual bleed resistors that d i 'c ha rg e the
capacitor (Ref. SAMTECM 127-1, 3.4.6.6.1) to belcw 10 volts
within a time pericd cf TBD seccnds.

OV
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3 3.6.8 celcr coding. Colcr ccding cf the FU shall be in
accordance with MIL-STD-709

3 3.6.9 Electrical safety. The FTOS shall include safety
devices and c ir c uit r y unicn prevent hazards due to undesired
electrical contacts or coupling under all conditions of equipment
and system test, c per atien , transportation, handling, and
maintenance. All wires and terminal points, includ ing connec tor
and switch contacts and others which are electrically connected
to ordnance activating devices, shall be uniquely and po si tiv el y
identified as specified in MIL-W-8160. In addition, crdnance
interconnecting wiring shall be identifiec with a colcr code to
distinguish it frem all other interconnecting wiring. The eclor
code, as described belcw, censists of double stripes on a white
background using the specific colors identified in FED-STD-5 95.

Ordn ance 1st Stripe 2nd Stripe
Circuits Celcr Nc. Celcr Nc.

N Firing Red 11105 Red 11105
) Arming Red 11105 Gray 16314

Sa fing Red 11105 Yellow 13596
Monitor Red 11105 Bl ue 15177
Test Red 11105 Green 14040

|

3.3.6.10 Arming. Two separate commands shall be required to
arm the FU and snall provide positive interruption o f the ccmmand
or auto destruct firing signsis.,

3.3.6.11 Lcekwiring. The FU shall be designed to secure ell
connectors per MS 33540 using the d o ubl e twist method (MS

| 20995C20).
|

3 3.6.12 Ccmmand destruct. The FU shall be designed with a
separate c omm ana cestruct input connector (SAMTECM 127-1 and
MIL-STD-1512 ) .

3 3.7 iluman perfcrmence/ human engineering. The FU shall
com ply with the general requirements, labeling, anthropometry,

i

.
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design for maintainability and ha zard s , and safety criteria
specified in MIL-STD-1472. Th e FU shall ccmply with the
fcllowing specific requirements.

3.3.7.1 Anthropcmetry. Design and sizing shall ensure
acccmmcd ation , ecmpi.tibility , o perability , and maintainability by
at least the 5th percentile through 95th percentile of Air Force
personnel. Fcr any body d imen sion , the 5th percentile limit
shall be established by the 5th percentile wcmen data and the
95th percentile limit snall be established by the 95th percentile
av iato rs data pro v id ed in the an thro pcm etr y section of
MIL-STD-1472.

. 3.3.7.2 Production and prctetype equipment labels. Labels
for production equipment snall be engravec cr enemically etchec.
En g r av ed , staked metal plates may be used. Since frequent design
changes may be anticipated in prototype equipment, labels for
such e quipm en t may be silk-screened on metalcal. Paper decals
and rubber stamping shall not be used. A cycle life tag shall be
prepared and recorded and shall permanently acccmpany each FU.

3 3.7.3 Humsn force application. Cr an ks , handwheels,
lev er s , high force controls, and norizontal push and pull forces
of M IL-S T D-14 72 are r ev ised to reduce the rcree limitation to

' O.67 cf the values specified. The max imum values shall also
apply to similar hum an force applications such as oper& ting
wrenches or other tecls and connector mating /demating.

338 Structural. All subsystems, ccmponents, and
attachment fittings including connector shells shall be designed
to meet the structural requirements under the applicable loads.

3.3.8.1 Limit leads. The structure shall not experience
excessive d eformation ( see 6. 3. 5) er stresses abcve the material
yield str eng th for metallic elements in tha appropriate stress
state when subj ected to limit lcads ( see 6 3. 6) .

'

3.3.8.2 Ultimate leads. The structure shall not buckle,
collapse, or rupture when subjected tc the ultimate leads ( see
637).

3.3.8.3 Structural facters. The following minimum
structural factors snall be used in the design:

hi

~s|
'
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a. The factors of safety (see 6.3.8) for

structures are:

Launch and flight lo ad s 1.25

Ground and flight load s 1.25

All other nonflight conditions 1.50

b. Additional special f acters such as the se for
pressure fittings, castings, bearings, weld

stress concentration, and friction shall be
used in the FU d esign as appliceble.

3.3.8.4 Margins of safety. The FU structure 4s11 have.

margins of safety (see 6.3 9) equal to or greater than zero for-

both limit and ultimate leads.

3.3.8.5 Material properties. For single Icad path metallic

structures, the yield anc ultimate strength v alue s in the

appropriate stress state and accompanying environments shall be
the equivalent of A basic pro per tie s o f NIL-H DBK-5. If the

[ ) structure is a multiple lead path structure in wnich the failure
\s . of a ecmpenent would result in a safe redistribution of applied

other lead-carrying members, the aquivalent of B basic1

le ad s to
pro perties of MIL-HDBK-5 may be used.

3.3.8.6 F ati gu e safe life. The permanently mounted FU'

components shall withstand without fatigue f ailure, a design

repeated Icad s s pe c tr um . This design repeated Icads spectrum
-hall be equal to the design fatigue scatter facter (see 6.3 10)
times the fatigue l e ad s s pe c tr um . The fatigue leads spectrum
consists of the environmentally induced cyclic lead s o f 3. 2. 5. 2. 2
and 3.2.5.2.3 The design fatigue scatter facter shall be a

minimum o f 4. 0.

I 3 3.9 Production drawings. This FU shall be fabricated
and assembled in eccordance with the d rawings , parts lists , and
other documents listed on Drawing (TBD) .

3.4 Documentation.

3 4.1 Specificaticns and standards. All FU materials,

parts, and engineering processes snoll be defined by

.

|O
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specifications and standards suitable for the intended purpose
and approved by Th ic kcl prior to their incorporation.
Spec ifications and standards not selected in acccrdance with
3 3.1 shall require deviation approval from Thickcl. Th e
rationale for the selection of ccmpany s p e c ific a tion s and
stand ard s over existing higher crder or precedence standards and
specifications shall be mad e avcilable tc Thickcl prior to
incorporation in design d cc um en ta tio n . Th is raticnale shall
includ e an identification of each higher crd er or precedence
specification or standard examined and shall state why each was
unacceptable.

3.4.2 Drawings. FU device drawings shall be pecpared by
the supplier en Th ic kcl fo rm e t in accordance with tha
requirements of MIL-STD-100 and D0D-D-1000 Form 2, for Ca t eg cr ie s
B, C, E, F, H, I, J; and DOD-D-1000 Form 2 cr Form 3 for
Categcries A, D, and G. The supplier-prepared drawings shall
require approval by Th ic kc l . Th e supplier-prepared d rawings
shall use Thic kcl- furn ished titles and d rawing numbers. Part
number and serialization requirements shall be called cut on the
applicable drawings.

3.5 Legistics.
-~

) 3.5.1 Maintencnce. The FU shall be remcvable and~~/ replaceable at the cepct repair facility and destruct crdnance
installaticn facility at the test site. De fec tiv e FU's will bereturned toma(facturerfacilitiesforrepair.

3.5.2 Supply. This paragraph is not applicable to this
specification.

3.5.3 Facilities and facility equipment. This paragraph
is not applicable to this specification.

3.6 Personnel and training.

3 6.1 Persennel. The FU shall be designed to be
maintained, inclucing installation, remcval, and checkcut by
skill level five AFS Missile System Analyst Spec ialist/ Te c hnic ian
AFSC 316X0 and AFS Missile Mechanic / Maintenance Technician AFSC

| 443X0. The AFSCs are defined in AFR 39-1.

3.6.2 Training. This paragraph is not applicable to this
( specification.

| <-~s
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Nm' 4 QUALITY ASSURANCE PROVISIONS
,

4.1 Generel. Inspections which consist of
examinations, demonstrations, tests, and analyses shall be
cond uc ted during the design and development of the FU to provide
the proc ur ing activity with assurance o f compliance with the
requirements of this specification.

4.1.1 Responsibility fcr tests. Except as otherwise
specified (see 4.2.2), the supplier snall be responsible for the
pe r fo rm anc e of all inspections and tests s pe c i fied herein.
Ex c e pt as otherwise specified , the supplier may utilize his own
facilities or any labcratosy acceptable to Thickcl. Th ic kcl
reserves the right to perform any of the inspections and tests
set forth herein at the supplier's or other facility to ensure
that the components and services con form to prescribed
re quirem en ts .

4.1.2 Special tests and examinaticns. The FU shall be
subj ec ted to the fcilowing special tests and inspections which
are to be per fo rm ed only on units of an approved develcpment
design after they have successfully passed the individual quality
confermance tests specified in Table II.

O'
4.1.2.1 Development and pre-qualification tests.

Dev elo pm en t tests snall, as a m in imum , consist of the tests
specified in Table III performed on 15 units (5 develcpment anc
10 pre-qualification).

4.2 Qualificaticn inspcetiens and tests. Qualification
of the FU shall be per formec cn units that are representative of
a Thickcl approved design. Cualification of the FU to assure
ecmpliance with the requirements of section 3 shall be by
ex aminations , d emcnstrations , tests, cr analyses. Definitions o f
ex amination , demonstrations , test , and analysis are as follcws:

a. Ex amin ation is an el em en t of inspection
consisting cf investigation, withcut the use
of special laboratory appliances or

; procedures, cr supplies and services to
( d eterm in e co n fe rm anc e tc these specified

requirements which can be determined by such
| investigations. Ex amin ation is generally
! non-destructive and incl ud e s , but is not
| limited tc, visual, a ud itc r y , tactile, and

other investigations, simple physical
; manipulation , g aug ing , and measurement.

|
,
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Attachment 4

e
k 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 attachnent 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 firing 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)

Page 1 2 3 4 5 6 7 8 9 10 11 12
Issue C B C C C C C C C C C A

.

1. GENERAL

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

2. DOCUMENTS AND EQUIPMENT

The documents and equipment listed on 343814 form a part of this
,r N, specification to the extent stated herein.
> i
K/

3. QUALITY ASSURANCE PROVISIONS

3.1 General. The provisions of PC279869 shall apply.

3.1.1 Test Records. The Supplier shall per form 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. In 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 af ter the completion of the
order. A test record summary tabulation on each lot shall be
submitted to the Buyer with each shipment.

3.1.2 Test Conditiens. Unless otherwise specified, tests shall be
per formed at room a tmospheric conditions. All test chambers shall
have a volume of at least twice that of the items being tested

D therein.
()

I
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3.1.3 Tolerances. Maximum and minimum limit values specified herein are
absolute. See 9900000. Unless otherwise specified, tolerances
shall be:

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

Temperature: 16*C

Time: 110%

Vibration

Acceleration or Displacement: 115%

Frequency: 12% or 3 Hz whichever is
greater

Shock

Amplitude: 115%

Duration: -+0.1 ms or 30%, whichever is
('') greater
\._./

Steady-State Acceleration: 15%

3.1.4 Lot. A shipment lot shall consist of a ninimum of 32 units (two
or more batches) and a maximum of 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., 02A).

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

3.1.6 Rejected Units. Gaps that fail any factory or lot acceptance test
shall be rejacted and submitted to the Design Agency for f ailure
analysis and subsequent destruction as required. Rejected units
shall nct te reworked and shall be marked to prevent accidental
use.

3.1.7 "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.

(,)
v

..#. *
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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 equal chance of being
drawn as part of a sample,.

3.1.10 Qualification. Qualification approval shall be based 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 Requirements. 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

(~))'s . 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 equipment.

'

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.

,,

J
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3.3.1 continued

Qualification &
Lot Acceptance

Supplier
Test Test Limits

n Notes
Min | |cTest Title Number Symbol Units Max

Leakage Voltage 3. 3. 2.1 Vn Vdc 1800 1600 10 0 % 2,3

Static Breakdown .

Voltage 3.3.2.2 SBV Vdc 1800 1600 10 0 % 2,3

Dynamic Breakdown 3.3.2.3 10 0 % 2,3

Breakdown Voltage DBV Volts 1800 1600

Voltage Range A Volts 10 0 -

Temperature
Operation 3.3.2.4 DBV Volts 1870 1530 1/ batch 1, 4 , 8

A Volts 17 0 -

(N 3.3.2.5 2/ batch 1, 6 ,

() ulse LifeBreakdown Voltage DBV Volts 1870 1530
Voltage Range A volts 250 -

Environmental
Sequence 3.3.2.6 DBV Volts 1870 1530 1/ba tch 1,7,8

Volts 17 0 -

Envelope Strain 3.3.2.7 1/ batch 1,5,8

Load Fatigue 3.3.2.8 1,5,8

Cross section 3.3.2.9 1,5,8

Visual and
Mechanical
Inspection 3 . 3 . 2 . 10 3

NOTES:

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

2. 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.

|



8 . .-

a wi

PS343814
Page 5

/] .

Issue C

Notes - continued

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

b. X-Ray Pre-exhaust.

c. V SBV and DBV (30 shots + polarity only post-tinL(2na),
coat).

d. V SBV and DBV 20 shots only, + polarity only post
I ga),

+ 3 C, 3 day storage.

e. Visual Mechanical

3. Lot Acceptance Tests. 100% Tests - no allowable failures

a. Leakage Voltage

b. Static Breakdown Voltage

c. Dynamic Breakdown

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

e. Select batch samples for D-tests

If 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 sequence shall be continued.

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

5. For Envelope Strain, Lead Fatigue and cross section, one scmple 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.

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

(] allowable for this test.
Gi

*
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _



'' Y
f

PS343814
Page 6r's Issue Ck_/ _

Notes - continued

7. For Environmental Sequence, 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 Tests. Tests shall be performed using equipment and procedures
specified on SL1-343814-ll.

3.3.2.1 Leakage Voltage (V ). The gap under test shall be installed ing
the circuit shown in Figure 1, and V obtained as describedg
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

(m within the limits specified. The applied voltage "ON" time

(_) shall be held to an absolute minimum.

3.3.2.2 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 a rate not exceeding one
step /second until gap firing occurs. The static breakdown
voltage shall be within the limits specified.

3.3.2.3 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.

3.3.2.4 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 af ter the 6-day, high
temperature soak. Then, the gaps shall be given 160 pulse life

(~n operations per 3.3.2.5. The temperature operation sample DBV
(_) data (100% acceptance data, +100 C, -55*C, 6 day post high

.
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3.3.2.4 continued

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.

3.3.2.5 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

ex 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 appl
for the pulse life test through 500 pulse life test point.
During pulse life, the gap under test shall meet the dynamic
breakdown voltage requirements 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.

3.3.2.6 Environmental Sequence. The provisions of 9958003 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 12*F (1.ll*C) shall be 13 F (1.67'C)

Paragraph 3.1 13*F (1.67*C) shall be 14*F (2.22*C)

Paragraph 3.3.2.3

a. +5*F (2.78*C) shall be +10*F (5.51*C)--q
k_) b. 17*F (3.89'C) shall be 110*F (5.51*C)

Paragraph 3.4 +3*F (1.67*C) shall be +5'F (2.78 C)
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3.3.2.6 continued

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 sequence below.

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

! ' ""8 '13 "3 c o.c + *

noen
TCtP

* * $ NIM CR Lrts1

V

-so c+
s saw ex usb --. -

6 HJt3 PUN , c
-

_ __.30 M1W 04 LCSE- --

= oxr creu r
i

* TIME I!TTERVALS LESS TdAN STATED ARE SUPPLIER'S OPTION

b. Shock. 60009, 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.

c. Random Vibration. Random vibration having a spectrum from

Sgto3000Hzwithaconstantpowerspectraldensityof0.6
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.7,) Roll-off at 3000 Hz shall be at least 36 dB per octave6

# (overall g-level is approximately 43.5 g rms) .
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3.3.2.6 continued

NOTE: During vibration and shock, the gaps-under-test shall be
monitored for HOLD OFF per Figure 2 with an applied
voltage of 800 110 Vdc. No failure shall occur.

3.3.2.7 Envelope Strain. This test shall be performed per SL7-7-25,
(immersed in hot water (97'C) for 15 seconds, then immed ia tely
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 Dynamic
Breakdown per 3.3.2.3 shall then be measured. A minimum of one
cycle per gap without failure shall be required. When factory
rejects are used for this test, the post test data shall not
change from pre-test data by more than 100 volts.

3.3.2.8 Lead Fatigue Test. The gap-under-test shall be tested per the
lead and electrical contact fatigue test SL7-7-28. Both

(_s) lead / electrical contacts shall be subjected to 90' (Ref) bend of
\/ 16 oz il 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 max imum number o f
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.

3.3.2.9 Cross Section. Tubes selected for this requirement 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.

3.3.2.10 visual and Mechanical In spe c t ion . 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.n

NA

_ _ .._
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NOTES:

1. 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.

2. 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 wnen
measured with a Tektronix type 517 oscilloscope modified to a
U4974, or Tektronix type 7104 oscilloscope, 7A16 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%

3. 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 al sec. to start ramp and

(_s) 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 + J12) and a John Fluke 895A differential voltmeter (.0025%
accuracy) is used across the divider's output so that the
tr imme r (1 ka) 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 accuracTes.

"V", are4. Static Breakdown Voltage, "SBV", Leakage Voltage, g
read directly from John Fluke power supply dials.

5. For SBV crowbar relay #2 operates to prevent multiple firings
of gap under test.

g
(.

-
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240 K
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"
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120K

NOTES:

1. 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 MONITOR CIRCUIT

|
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! PRODUCT SPECIFICATION |
| '

i
.

MX FIRING UNIT
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1. SCOPE [
r

! 1.1 This specification covers one type of firing unit.
,
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2. APPLICABLE DOCUMENTS (Copies of specifications, standards, drawings and
publications required by supphers in connection with

'2.1 Government Documents. The following specific procurement functions should be obtained
documents, of the issue in effect on the date of from the procuring activity or as directed by the
invitation for bids, form a part of this drawing to the contracting officer).

extent specified herein. 2.2 Non Govemment Documents. The fo!!owing
documents form a part of this specification to the

STANDARDS extent specified herein. Unless otherv.ise indicated
the issue in effect on date of invitation for bids orMilitary
request for proposal shall apply.

MIL STD-461 Electromagnetic Interference
Characteristics, Requirements for DRAWINGS

Equipment
Mit. STp.454 Thiokol Corporation

MIL STD-462 Electromagnetic Interference
Characteristics, Measure of Thiokol Wasach Division .

I

MIL STD 331 Fuze and Fure Components, 53780 MX Firing Unit

Environmental and Performance
Test for L53896 MX Firing Unit (Alternate)

(Copies of Thiokol Corporation specifications may be
( MIL STD-810 TBD

obtained from Thiokol Wasa:h Disistor., P. O. Box

|
STW3 6115 TBD $24, Brigham City, t.7, 84302).,

a.
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'

3.5.1.2.1 DC Arm X Current, Channel 8. The DC
| 3. REdd!REIEENTS

' *

~

' Arm X current. channel B. shall be not less than 36-

i

,0..1 Preproduction Unit. When a preprodaction mA minimum and not greater than .50 mA..

. unit is required by the contract or order. the unit shall ..
-*

. meet all requirements of this specification. 3.5.1.3 DC Arm Y Yoltage, Channel A. The DC
Arm Y voltage, channel A. sha!! be not less than +26

i 3.2 Materials and Processes. Unless otherwise Y de and not greater than .c34 V de.-

specified, materials and prr- shall be in accordance
-

3.5.1.3.1 DC Arm Y Current. Channel A. The DC
|

with Drawing 53780.
' Arm Y current, channel A. shall be not less than -,.36

3.2.1 Burn in. The unit shall perform as specified mA and not greater than + 50 mA.
,

herein after being subjected to a burn in comprising
operation in accordance with 3.5.2.3 for 40 cycles. 3.5.1.4 DC Arm Y Voltage, Channel B. The DC,

'

Arm Y voltage, channel B. shall be not less than .26
| 3.3 De sign. The design of the unit shall be in V de and not greater ths.n -34 V dc.
i

*

accordance with this specification and Drawing $3780.
3.5.1.4.1 DC Arm Y Current, Channel B. The DC,

j 3.3.1 Service Life. As a design objective, the unit Arrr. Y currem, chann:l B. shall be not less than 36

i shall have a service life of 10 years (yr). mA and not greater than -50 mA.

i 3.3.2 Reliobility. The unit shall have a reliability, 3.5.1.5 AC Fire Power Voltage. The AC Fire

; goal of 0.9999. Power voltage shall be a square wave of 200 =25 V
sero.to peak (o.p) with a frequency of 17 = 1 kHz.

,

3:4 Construction. Constru: tion of the unit sha!! be The square wave shall have a root means square
in accordance with this specification and Drawing (RMS) value of 0.9 times peak value.

! 3.5.1.5.1 AC Fire Power Current. The AC Fire
; 3.4.1 Interchangeobility. All units of the same Power source current shall be limited to not greater

part number shall be physically and functionally than 5.5 amp:res (A) at 225 V o.p.
interchangeable without selection or fit.

3 3.5.2 Outputs. The unit shall supply the following ;
,

| 3.5 Performance. Performan:e values specified in outputs when the inputs specified herein hase been

| this section represent requirements that the unit must applied.
satisfy throughout its service life.

3.5.2.1 Precharge Voltage. De precharge voltage
3.5.1 Inputs. The unit shall perform as specified shall be as specified below on the hi;h vo tage monitori

herein when the following voltages and currents are output and across a load of not less than 1 megehm

applied. (MC):

3.5.1.1 DC Arm X Voltage, Channel A. The DC (a) With the inputs of 3.5.1.1. 3.5.1.3 and 3.5.1.5
Arm X voltage, channel A. shall be not less than +26 applied. the precharge voltage on the channel B
volts (V) direct current (de) and not greater than +34 high voltage monitor output shall be not greater

V dc. than i V dc.

3.5.1.1.1 DC Arm X Current, Channel A. De DC (b) With the inputs of 3.5.1.2. 3.5.1.4 and 3.5.1.5 ;

Arm X current, channel A. shall be not less than +36 applied the precharge voltsge on the channel A-

milliamperes (mA) and not greater than 50 mA. high voltage monitor output shall be not greater
thrn i V dc.

3.5.1.2 DC Arm X VoltoDe, Channel 8. The DC .

Arm X voltage. channel B. shall be not less than 26 3.5.2.2 Output Current. The unit output current
V de and not greater than -34 Y dc. shall be not less than 1000 A o.p when the hi hE

voltage capacitor is charged to 1700 : 170 V de and
discharged into a 0.2 O load after the application of

. the inputa specified in 3.5.1.

|
1 W

31
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3.5.2.2.1 .i , jOutput Current Rise Time, ne output
.

I

current shall have a rise time of 0.35 20.15 micror.econd~ TABLE l. CIRCUIT CONTINUITY[
(ps) from the 10 to 90 percent of the peak value when

,

| | the unit is discharged into a 0.2 O load. From To Resistance
~

'
' Pin Pin t

i in ohms
! 3.5.2.3 High Voltage Charge Time, ne unit shall - (+) M ,

! charge and discharge into a 0.2 n load within 12 -

I

milliseconds (ms) after the application of the inputs E F Short
of 3.5.1. The high voltage capacitor shall charge toG H Short !

1700 170 V de. T K Short
,

i -. U M Short'

3.5.2.4 High Voltage Decoy Characteristics. The
i C B Short

high voltage capa:itor shall have a voltage decay fromP N Short ,

.1900 to 30 V de within 14 seconds (s). Open (all relays de energized)
F G i

-
. F G 37 2 2 (channel A relays

3.5.3' No Fire Voltoge. The unit sha!! confortn to energized) j

'3.5.2.1 on both channel A and channel B when any !
, F G 37 22 (channel B relays

of the fo!!owing conditions caist: energized),T U 775 2 65
'(a) Application of 3.5.1.1, 3.5.1.4 and 3.5.1.5 U T 775 2 65

C P 775 2 65
.

! .

P C 775 2 65.'(b) Application of 3.5.1.2, 3.5.1.3 and 3.5.1.5.
' , .L ST Open -

(c) Application of 3.5.1.1,3.5.1.5 and 3.5.1.3 is not ST L :125 k $ percent '

greater than 4.0 V de. A ST Open
ST A 125 k 25 percent(d) Application of;

3.5.1.2, 3.5.1.5 and 3.5.1.4 is not i-

greater than .4.0 V d: (absolute).i

) (e) Application of 3.5.1.3,3.5.1.5 and 3.5.1.1 is notNOTES:
$

1. All pin letters refer to conne: tor J1 (input connector)
greater than 4.0 V de.I

2. Open = Resistan:e in to MO(f) Application of
3.5.1.4, 3.5.1.5 and 3.5.1.2 is not 3. Short = Resistance 60.504greater than .4 V de (absolute). ST = Structure (core ground)

(g) Application of any voltage and frequ:ncy on any3.5.7 Operating Life. The unit shall have anj

pair of inputs specified by the no. fire region ofoperating life of 100 functional operations for each| Figure 1.
channel when operated in a:cordance to 3.5.2.2.

3.5.5 hsufotion Resistance. Theinsulation resistance3.5.8 Electrical Bonding. The resistance of the
,

1
;

between each terminal and all other terminals notconnector to the housing me:hanical interface shall
connected by circuitry and between each terminal be not greater than 2.5 milliohms. The resistan:e of

'.

and case not connected by circuitry shall be not lessthe housing to plate assembly mechanical interface
,

than 100 Mn at a voltage of 500 250 V de. shall be not greater than 2.5 milliohms.
'

i

~3.5.6 Circuit Continuity. The unit circuit continuity3.5.9 Domoge Detection. !
| After application ofshall be as specified in Table I. 3.5.3 (g) damage to either the X or Y DC Arm inpu'.s

shall be identified as an open circait.!
'
,

.

3.6 Environmental Requirements.
; .

j The unit shall
F

be capable of withstanding caposure to any natural'

sequence or combination of environments specified in
Table H and shall perform during and after exposure

'

to any sequence of the environments specified in Table

32
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. III and Table IV, without degradation of the specified
-

'

Ottformance.u. - .

Table 11. FACTORY ENVIRONMENTS
-

: ..

)
,

. - Condition . _ _ . .

Type

20 to 167 *F, rate of change not less than 3 *F/ minute (min) nor greater than 9Temperature Cycling
*F/ min,2 hour dwell at each extreme,8 cycles; total accumulated cycles not

- greater than 32.

Complex wave *1 applied in each direction along the three mutually perpendicularShock
axes (see Figure 2) per occurrence; 4 occurrences total.

3

'

'

Frequency Response

(Hz) (g's)
,.

4

2'O 30
/

40 60
i
I 200 300 .

I
~ '

800 300
4002000.- . . .

|
-

Acceleration spectral density of 0.04 g*/Hz from 20 to 2000 Hz for one minute
| Vibration Random

per axis, three axes per occurrence; 4 occurrences total.
| . _. _ ..

1.7 mmHg. rate of change not greater than 93 mmHg/s. I hour dwell.!

Pressure| O
!U
i

Complex wave sho:k. The shock gives the maximum response accelerations the environment would*1
produce on an array of simple systems with natural frequencies between 20 and 2000 Hz and a peak

j

amplification factor (Q) of 10. The shock spectra are delineated be a series of straight lines connecting
<

i
the tabulated points on semilogarithmic plots of maximum response acceleration (linear) versus frequency

| (logarithmic). The shock spectra describe motion of structure close to the attachment points of the unit.4

\
.

TABLE 111. NONOPERATING ENVIRONMENTA( CONDITIONS

ConditionType

Therma! 58 to 158 'F .

.

Pressure 0.825 to 75 mmHg: rate of change not greater than TBD. ,

. Humidity 0 to 100 percent relative humidity (rb) at temperatures up to 80 *F.

At greater than 80 *F the maximum th corresponds to the dew point of 27 'C.
.

Fungiindigenous to the continental United States that grows on nutrient ;

Fungus '

organic materials, including contamination for oil, grease and dust.

Da
-

.

33
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Table !!I. Nonoperating Environmental Conditions (Continued).

| p* - Type Condition
&

Ozor.e 4_50,to 1200 micrograms per cubic meter by mass in air; doration 12 h. . . _ .
l

-

90 micrograms per cubic meter annual average. . . . _ . . _ _ . . . . .

- Lightning As specified in Figure 3. - -
l

'

Sand and Dust * Settling dust particles with diameters from 0.1 micrometers to 150,

,
micrometers.

, ,,

.. , ..
,

Corrosive Atmosphere Maximum th of.85 percent with a 3.6 =0.1 percent Nacl concentration by
mass at a maximum temperature not greater than 98.6 *F; duration 15 h.

Acceleration 18.9 g all axis. -

,

Shock Terminal peak sawtooth shaped pulses;gluration is 0.25 s.

Number Shocks Amplitude (g)
~

- 15 0.21
50

^

0.75
0.36

50
*P ' ' 13 1.40

1 2.00
1 2.50

Vibration I As specified in Figure 4.

Vibration II As specified in Figure 5.
.

.

.

TABLE IV. OPERATING ENVIRONMENTAL CONDITIONS

Type Condition'

~ Thermal 44 to 98.6 *F.

Pressure ~~0.825 to 2.25 X 10'" mmHg absolute (abs).

Humidity 0 to 100 percent th. .
'

,

Ozone 160 to 240 micrograma per cubiaeneter; duration is 12 hours.
.

'

50 micrograms per cubic meter annual average.

Lightning As specified in Figure 3.
, ,

.
.

*pl
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Table IV. Operating Environmental Conditions (Continued) . ,,_ __'

( '

Condition , ,, . , _ .

JType
_

Sand and Dust Settling dust particles with diameters from 0.1 micrometers to 150
micrometers.

Shock As specified in Figure 6.
..

Vibration 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. 3.7 Interference and Susceptibility. (TBD).
The unit shall withstand exposure to non-operating
environments specified herein. 3.8 Human Engineering. The human engineering

characteristics required have been considered and are

3.6.1.1 Temperature. contained in design features described in this specih:stion
and the applicable drawings.

3.6.1.1.1 Temperature, Non. operating. The
temperature is -58 'F to 158 'F. 3.9 Dimensions. Dimensions sha!! be in accordan:e

f with Drawing 53780.

( 3.6.1.1.2 Temperature, Pre flight. De temperature
19 *F to 98.6 'F. 3.10 Weight. Weight shall be in accordance with

Drawing 53780.
3.6.1.3 Humidity.

3.11 Color and Finish. Color and finish sha!! be
3.6.1.3.1 Humidity, Non. operating. The relative in accordance with Drawing 53780.

humidity ranges from zero to 100 percent (including
condensation) at temperatures not greater thar. 80.6 3.12 Nor,epfote and Prode:t Marking. Nemepiste
*F. At temperatures gt: ster than SO.6 *F the maximum and product marking shall be in accordance with
relative humidity corresponds to a dew point of 80.6 Drawing 537S0.

*F.
~

_

3.13 Safety. He safety requirements are contained

3.6.1.3.2 Humidity, Pre flight. The maximum within the design and performence requirements of'

moisture content of the air is that corresponding to this specification and applicable drawings.
80 percent relative humidity at 93.6 'F. The maximum
relative humidity is 90 percent at any temperature. 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, ,

unsuitabic for the intended use.* .
|

-

.

-

.

'

J

.
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4. QUALITY ASSURANCE PROVISIONS by the. Government, not greater than one fourth cf
'

- - - - - - - - -- the tolerance. - - - - - - - -

Jnless otherwise specified in the contract or purchmae
'rder, the supplier is responsibic for the performance -

4.6.3 Environmental Test Equipment Tolerance.

,Mf all examinations and testa spectfied herein. Unless otherwise specified, test apparatus shall be ,

capable of Indicating and controlling test conditions |

4.2 C! ossification of Tests. Tests shall be classified
within the following tolerances: |

. as follows:
(a) Temperature (degrees F):

,

25 'F or 25 percent, whichever is greater
(c) Preproduction Tests.

(b) Acceptance Tests. . . (b) Pressure, below atmospherie (mmHg):
210 percent for pressure greater than 1.0 mmHg.
220 percent for pressure less than 1.0 mmHg

(c) Produ:t Assessment Tests.

(c) Pressure, above atmospheric (Ib/in' abs):
(d) Verifi:stion Tests.'

2 5 percent ,

4.3 Rejection. Units which do not meet all
requirements of this specification shall be rejected. (d) Relative humidity (percent):'

-
25 units of percent

4.4 Laboratory Ambient Conditions. Laboratory
cmbient conditions shall be as follows: (e) Steady a: e'eration (g):

,.a , 2 5 percent

(a) Temperature 60 to 95 degrees F.' (f) Shock (g):
210 percent

(b) Barometric pressure Local ambient.
(g) Vibration amplitude (inches):

(c) Relative humidity Not greater than 90 210 percent
percent.g (b) Vibration acceleration (g):

2 15 percent
.

(i) Vibration frequency (Hz):
4.5 Lot Size. When applicable. tot size shall be not 22 percent or 21 Hz, whichever is greater
greater than the quantity of units produced in one
continuous operation by the same manufs:turer and (j) Time:
manufs:tured in accordance with the same drawing 25 percent or 2 30' minutes, whichever is less'

and spe:ification.
'

-
*Relativ: humidity need not be indi:ated. Determination

4.6 Test Equipment, Accuracies and Tolerances. by the psychometric method is acceptable.

4.6.1 Test Equipment. Test equipment which will 4.7 Examinations. Examinations shall be conducted
meet the performance and accuracy requirements on each unit to determine conformance to the
specified herein shall be tised in performing the tests. requirement: for design. construction. and workmanship.

|
The test equipment may be mounted separately or in

,

any ccmbination, such as consoles, panels, and 4.8 Preproduction Tests. When required by the'

contract or order (see 6.2), a preproduction unit shallmulti-purpose instruments.
be submitted for approval. Each preproduction unit

4.6.2 Test Equipment Error. Where practicable, shall be subjected to all the examinations and tests

equipment used to measure unit parameters shall not specified herein. Unless otherwise specified, the tests
introduce an error greater than one tenth of the shall be conducted at laboratory ambient conditions.

tolerance on the parameter measured, or when approved The tests shall be performed in the sequence specified
in Table V.

s h
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TABLE V. PREPRODUCTION TESTS
ry. .

*

I r- - Requirement Test . -

k.ATest , ,
,,

. Paragraph Porograph
or Table.

) Verification Test Exposure 3891 4.8.10
Acceptance Testing 4.9-

Electrical Banding 3.5.8 . 4.8.11 -

Humidity TABLE IV 4.8.3
Pressure TABLE IV 4.8.2
Acceleration TABLE III 4.8.8
Shock TABLE IV 4.8.4
Vibration I TABLE III 4.8.5.1
Vibration II TABLE III 4.8.5.2
Vibration III TABLE IV 4.8.5.3
. Corrosive Atmosphere TABLE!!! 4.8.6
Sand and Dust TABLE III 4.8.7
Electromagnetic Compatibility 3.7 . 4.8.9
. Operating Life 3.5.7 4.8.12

.

.

4.8.1 Operating Test Conditions. Unless otherwise 4.8.1.4 High Voltage Operation, Channel B.
specified the fo!!owing test conditions shall apply
during preproduction and acceptance tests to determine (a) DC Arm X Voltage: -34.5 20.5 V de
conformance to 3.5.1.1. 3.5.1.2. 3.5.1.3. 3.5.1.4 and

( j .5.1.5. (b) DC Arm Y Voltage: 34.5 = 0.5 V de3
u./

4.8.1.1 Low Voltage Operation, Channel A. (c) AC Fire Power Voltage: 230 :5 V o.p

(a) DC Arm X voltage: 25.5 20.5 V d: 4.8.1.5 Test Limitations. Unless otherwise specified
the following test limitatio :s sha!! apply during all

(b) DC Arm Y voltage: 25.5 20.5 V de testing specified herein.

(c) AC Fire Power Voltage: 170 2 5 V o-p 4.8.1.5.1 AC Switching. For single channel
activation, the X and Y DC arm signals are to be

4.8.1.2 Low Voltage Operation, Channel B. applied 4 ms prior to application of the AC Fire
power signal. For sequenced channel setnation

(a) DC Arm X voltage: -25.5 20.5 V de application shall be in accordsnee with Figure 10.

(b) De Arm Y voltage: 25.5 20.5 V de 4.8.1.5.2 Output Leod. Ur.less otherwise specified,
the output load shall be a 0.2 2 0.02 O current siewia;

(c) AC' Fire Power Voltage: 170 $ V o p resistor (CVR). .

4.8.1.3 High Voltage Operation, Channel A. 4.8.1.5.3 Output Pulse. Each channel shall be
[ limited to a single output pulse per application of the

(a) DC Arm X voltage: 34.5 20.5 V de inputs defined in 4.8.1 and 4.8.1.5.1. Upon the sensing
of an output pulse, the AC Fire Power shall be removed

@) DC " Tn Y. voltage: 34.5 20.5 V de within 2 ms. .

) AC T':re Power Voltage: 230 25 V o-p 4.0.'.6 Chor0e and Fire, iow Voltage. The unit
shall be tested with the inputs of 4.8.1.1 and 4.S.1.2

~42
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cnd observing the test conditions of 4.8.1.5.1 and 4.8.5 Vibration.
f)4.8.1.5.3 to determine conformance to 3.5.2.3 and

3.5.2.2.
4.8.5.1 Vibration I, Non. operating. The vibration
shall be applied to the unit at its normal attachment

4.8.1.7 Charge and Fire, High Voltage. The unit points. The test shall be conducted at the level
shall be tested with the inputs of 4.8.1.3 and 4.8.1.4 specified in Figure 4 in each of the 3 coordinate axes
cnd observing the test conditions of 4.S.I.5.1 and

of the unit. The unit shall then be testcd in accordance
4.8.1.5:3 to dete mine conformance to 3.5.2.3 and with 4.8.1.6.
3.5.2.2.

4.8.5.2 Vibration 11, Non-operating. The vibration
4.8.2 Pressure. Unless otherwise specified, the rate shall be applied to the unit at its normal attachment
ci pressure change shall be not greater than 93 points. The test shall be conducted at the levelmmHg/s.

specified in Figure 5 in each of the 3 coordinate axes
of the unit. The unit shall then be tested in accordance4.8.2.1 Low Pressure. Operating. After placing with 4.S.I.6.

the unit in the test chamber, the chamber pressure
shall be reduced to 0.17 mmHg and maintained for 4.8.5.3 Vibration Operating. The vibration shall
a period of 20 minutes. The pressure shall then be

be applied to the unit at its normal attachment pomts,
increased to ambient and maintained for 20 minutes. The test shall be conducted at the level specified inThis shall constitute one pressure cycle. The unit Figure 7 in es:h of the 3 coordinate axes of the unit
shall be subjected to these additional pressure cycles.

for I minute in each axes. The vibration shall beDuring the last cycle and while at 0.17 mmHg the applied while operating the unit in accordance with
unit shall be tested in accordance with 4.S.I.7 at the Figure 10 to determine conformance to 3.5.3(a). (b),
and of the 20 minute time period. The cycle shall be

(c). (d). (c) and (f) and 3.5.2.1. The unit shall thenecmpleted and the unit tested in accordance with
be tested in accordance with 4.8.1.6.4.8.1.7.

4.8.6 Corrosive Atmosphere. The unit shall be
1.8.3 Humidity. The unit sha!! be supported in the
jest chamber with the positive X. axis up. subjected to the salt spray test method 509.1. procedures

All I of MIL-STD.810 modified by havmg the sodium
connections on the unit shall have the wired mating chloride concentration not greater than 3.7 percentconnectors installed throughout the test. Prior to the
start of the test the unit shall be conditioned for not

by mass, the humidity not less than 85 percent and
the duration 15 continuous hours. The unit shall thenless than 4 h at 50 *F and laboratory ambient relative
be tested in accordance with 4.8.1.7.humidity (th). The unit shall then be subjected to

i the temperature and humidity test sp6!..d in 4.8.7 Sand and Dust. The unit sha!! be subjectedMIL.STD-331. Test 105.1. except the temperature
extremes sha!! be -19.4 to OS.6 *F. The unit shall be

to the test method 510.1 of MIL.STD.810 except that

tested in accordance with 4.S.I.7 during the last b.tve
the maximum particulate sice shall be not greater than
6 mils. the temperature shall be not greater than 100

,

ct each of the last temperature extreme cycles. *F and the wind speed shall be not greater than 2.5 *

ft/s. The unit shall then be tested in accordance with4.8.3.1 Post. Humidity. The unit shall be tested in 4.8.1.7.
cecordance with 4.9.3 and 4.9 4.

4.8.8 Accelerollon. Acceleration shall be applied4.8.4 Shock.
to the unit at its normal attachment points. An
acceleration of 15 g's shall be applied to each of the'

*

| 4.8.4.1 Shock Operating. Shock shall be applied 3 coordinate axes of the unit for a period of I minute( to the <mit at its normal attachment points. The in each axis. The acceleration shall be applied while
chock shall be applied positively and negatively in operating the unit in accordance with Figure 10.
each of the 3 coordinate axis for the spectra defined
in Figure 6. Cur..: B. The shock shall be applied 4.8.9 Electromagnetic Compatibility. The unit
s 5 ile operating the unit in accordance with Figure

shall be tested in accordance with MItaSTD-462 to
t

10 to determine conformance to 3.5.3(a). (b). (c), (d), determine conformance to 3.7. The unit shall then
i

|

C)) cnd (f) and 3.5.2.1. The unit shall then be testedbe tested in accordance with 4.8.1.6 and 4.8.1.7.( cccordance with 4.B.1.6.
w
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4.8.10 Verification Test Exposure. Prior to Arm Voltage to 88 22 Y o-p and charging the capaciror

subjecting the unit to the acceptance tests specified through a 150 fl. 50 watt resistor. The J2 and JJs

in Tab!c V. the unit shall have accurautated the total
connectors shall be open circuit. The esps:sfor voltage.~

verification test exposure specified in STW3 6155. shall be monitored continuously during the one mmute

.

electrification period. There shall be no breakdown

4.8.11 Electrical Bonding. ne unit shall be tested as evidenced by voltage drops in the capacitor charge

to determine conformance to 3.5.8.
voltage. If a drop in the capacitor voltage occurs.

'
remove the AC charging current in less than 5 ms.

4.8.12 Operating Life. Th unit shall be operated During the electrification period the unit sha!! be

half the time in accordane: with 4.B.1.6 and half the monitored to determine conformance to 3.5.2.l(b).

time in accordan:e i'.h 4.S.I.7 to determm: conformance
At the end of the on: minute period the .t.S.I.I power

to 3.5.7. The unit shall be tested by repeating the shall be removed. The unit shall be allowed to bleed

duty cycle until the total number of eperations specified
down its charge through the bleeder resistors. During

in 3.5.7 is attained, including operations expended this time the unit shall be monitored to determine
conformance to 3.5.1.4. While contmumg to maintain

during previous testing. - this pressure the power of 4.5.1.2 shall then be apphed'

4.9 Acceptance Tests. Each unit submitted for
to the unit for one minute continuously. The c:pacitor.

acceptance shall be subjected to the examinations voltage shall be limited and monitored as previously

specified in 4.7 and the following tests. Unless
outlined. During th: electrification period, the unit

otherwise specified, these tests shall be conducted shall be monitored to determine conformance to
under laboratory ambient conditions. Certain tolerances 3.5.2.l(a). At the end of the one minute period, the

and limits, spe:ified for the performance of the unit 4.8.1.2 power shall be removed. The umt shell be

during a:::ptan:e testing, may be more restrictive allowed to bleed down its charge through the bleeder

than the requirements spe:ified in se: tion 3. Testing resistors. During this tim: the umt shall be monitored

in accordan:e with :hese more restrictive requirem:nts to determine conformance to 3.5.2.4 The chamber

is required to determin: that the unit will p:rform pressure shall be restored to laboratory ambient.

satisfa:torily during its service life (see 3.3.1 and 3.5).
4.9.3 No. Fire. The unit shall be tested in a:cordance

4.9.1 Test Conditions. The conditions herein shall with Figure 11 to determine conforman : to 3.5.!(a)L-

be applicsb!: for acceptanee testing. thru (f) and 3.5.2.1.

4.9.1.1 Unit Operations. A record of ca:h operation 4.9.4 f.ow Voltage Operations. The unit shall be

c' the unit (see 6.3) snall be ma.intained and th: number
operated not greater than I tim: in accordan:e with

of coerations shall be a.s specified herein for a:..petan:e. 4.8.1.6.

4.9.1.2 Rest Period. Rest periods between oper.itions 4.9.5 High Voltage Operations. The unit shall

sha!! b: in accordance with 3.5.4 be operated not greater than I time in accordance
with 4.8.1.7.

4.9.2 Low Pretsure. After placing the unit in the
test chamb:r, the chamb:r pressure shall be reduced 4.9.6 Cir: ult Continuity. The unit shall be tested

to 1.7 mmHg and maintained for I h. At the end of to determine conformance to 3.5.6.
this I h period and while still at this pressure, the

4.9.7 Insutstion Resistence. The unit shall be tested' power of 4.f.1.1 shall be applied to the unit for one to determine conformance to 3.5.5 except the voltageminute continuously. The capa:itor shall be limited
to a charge of 2000 to 2300 V de by reducing the AC shall be applied for 7 22 s. ,

*

.
.

.

.

:

.

.*

'

O
k

-

44
.

.. . . . . . . . . . . . . . . . . . - .. ... .. ..... . ...

__ __



O o
, ... ....

.

.

PREPARATION FOR DELIVERY'
. ._

ot applicable.
'

,

|

|

|

{
l

.

.

I

i

|

l
I

l

.

.

-

-.

.

-

51/(5 2 blank)

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

- - - - - - _ _ . _ _ ,



- _. _

O o
-

.

6. NOTES . - .

-
,

'

Not applicable.

.

|

f

- I
,

,

! i

1

'

,

!

I
,

I
'

|

l

l
!
L

.

.

.

.

.
-

.

..
- .

.

.

6-1

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . ...

!
l - - . . _ - . ._ _ _ _ - - - - - - - - - - - - , - . , . , _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ _ _ _ _ __ __ __



._______ _ _-___-_________ _ _ _ _ _ _ _ ___

. n-

e g-

.
.

! : : :
.

.

-

__;

TO F 0
.

O x
6 .

*

.. .

$ 10 -3 -

500 VOLTS MAXIMUM" -

;o .
ce ,> !.w
N- t

'.
,

NOFIRE ;m
3 '
c) REGION :
> -

,

-- -

6 10 - ;2 -

d t
'.- ~

a
' %,

; .
.

, i-

,

e

< l
i .

*

;

| ! :

103 104 105 106 107 10Q j

!
FREQUENCY (Hz) j

yggura 1 Spurious Voltage Responsa .-..- ..
..

* -
.. . .

- - i
,,

e

- - - -- -



_ . _ _ . - _- . . . - - _ . _- - _ _ . - . - - . . - . - - -. _ _ __ .... .

! O O
.

.

.

.i
I

1 , - ..

.
,

, e I

I

eI

e*

O

e

e

i
(
j

}

. ,

i
i

i

i

1

l
i

I

| .

i

|

|

!,

I ,

b

>

e t

.

h

a
.

e
e

.

Figure 2. Shock.

.

i

|

|

8
e

6-3

. . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . .

.

_ _ _ _ _ _ - - - - . . ------. . _ - . - - _ _ _ m w r,-,, ,,g- -y,,,_



.-. - - . . - - . . -- - . - --- . -_-.._-_-_ . - -

\ O O-
.

STW3 6168I .-
.

9

3

6

'
6

!

!.
%

* >
|

| o,

.5
E
.c

.9

.

% '

d
= |

i.g

.I

.o
D
C
Q
*e
2
0
3

::
T

e

e

L :
c

.

.

9

e

O

O
O

e

M

|

.

# 6 e e e ese yee e me 49 e, e e ,e e e e

- . - . . _ . - . . - , - _ _ , - , _ _ , , , , , - - , , , , , , , , , , , , , ,



-. - . _ -

\ O O.
.

.,.i ,
-

,
. .

.

,

,, ,
.. .

0
10 , , , ,,,,, , , , , , ,,, , , , , ,,,,_

,

-

t
,

| | LBITT * 3.5 dB INTENSIFICATION 4. 9
.

'
' *

- FACTOR = ULTDIATE *MS .

-

2.5HR.
.

.
~

(1. O.18) (15. O.18) *

-

.

10' 7
j .

_
. '.

. a

. ~
, .!! . *

.

i C
-

*
es
5 *

s. .
. >.' .

t
' g -

.w
c

| @ 10 .c: . ,
,

b 5
.,

g (1.000. 0. 009) : l,
j A -

. m
.

.
; g.

.w
j 5

.

*
i o
> r .

i -

* -

-

~

,.,|10 ' , ' ,, . , , , , ,;
, , , ,,,,,

i 10 10 10 10.

FREQUENCY (Hz)
. .

,

.. . .

:
.

!

|

h
.

Tigurek .Ultimste Transportation and Handling Random Vibration ~

.

.

. . . . . . . . . . . ~ . . . _ . . _ , . . . . . . . . . .. .

.

| $! *

*
. - - - - - , . - - . , . . - - , . - . . . - , - , - , - - - - , - - - . - - , , . . . . - - - . - - . . , , . --.



- - , . - - -- - - -. - -w- - - --- - , - - - - - - -

G
%

e,

e

4

0
e

p-

.

.

i *

| -

|
|

>

|
|

e

,e e o e w emme y * e e m e e se S. O & h* +e m * #6 N +m + **h * * * ' "'

t p ,

i c
O
*i * ' + *m . |' = * .

O M= s y, .

6 . . c.
- -

e

.. . 8- m -

i - 25
-

d -

.O t .h
* * * O

.

i= bC. .< Oc" E,
*J. cc <W .

- om n-F Q =
i 25*Z$ 0 2' C CNCe f a

te == "" "-=- O =
= = := := m o >* * $4m .

q W = **

d > JU; C, {*
=

- - -
e-

- E -v3 . - ..M *
O, = == g .%. .

,

C *,
,a

N ;m 4-.

U =t.C
g

ee" ". Z C*.
c - o;

D M.
o- ~c., -

i & '
.U.,A '

M M c
$&- E*

O
-

3o
-

-
- -

*
e

*
6

*
=

c.* b'

_&
~

. .

.
O

= n
N O=

ase *

O,
rO .

-
... -

. O =
* .:
J ~
.- j

s

f f f -
t i n i t f , e e se

H H

O O.
.

O
O O

.
* O(rn/ 2) A.USN3G 1VHJ,33dS E3&Od
t

.

.

.

..e

U- -
.

.

- _ - _ _ - - - - - . . . - , .- . - _ - - . - . .---m - - - - - , , _ _ . . - . - ~ . , . - - - - . . . - - - , . . , . . . , . - - , - - . _ - . .



- . - - .. _- - - - . _ _ _ . . .- ___ . _ .-

O. O.
.

. . . .
. .

!.

*
.

._

.

10 - ' ' ' ' '''?I ' * * 6 5 * ' ' 6 * * * * 6 * * ' -

LDIIT + 31 dB INTENSIFICATION FACTCR = 2
'

2 -

~
~ULTDIATE

-

. . . . _ _ . .-
. .

!
- -

-
,

(13.500. 5.0006i . .
1 -

.

1 -o

4'
10 - -

\ -

.
-
.

. .

t-
-

"

~
- #.G. 730. 5. 000) -

S (2.400. 450) 8 +i. 50. 1. 3 00
'

.
i .,

,

l 2

2 &[ c
;f' (1.200. 450),

-

= w e*

F.4 ..
." 3 5-

2 10 .::-
-

-
- *O c ..*e .-

-
-

3
-

4
~Q.

< -
-

- .

I's C *
-

-i S$"
-

'G
N5

-
. -

,

U
: < . . .- .,e!

g [-k
t

10 ._
; .-_ .

k~WI
~ * -

7 ,' -
.

$.* .'-

*

(10. 29) ,A h'-"
-

,g -
-

.

I~

C{a' (10. 41)
*

.

-

1
10*

,,,,,I , , ,,,,1,
, , , , , , , ,,,

1 8 410 10* 10 10

TitEQUENCY (Hz)
.

. *.

GA. '

.

Tigure T. Intimate Shock Respon.se Spectruzn.

.

.-m @ es. 8 9.* * . p y e e e . 44 p,948 m.S g . .D. ee . ep . edusspes . eu.a se O. . as * .*.."9 #

.

- . - - . - - - -,-- --,,,-. . - - , , - - - - , - - - - - - - - - . _ - - , . - .-n,-- - - - - . ..-.,.,n .,-,-n.._,n,, - - , . , , .- - - - - . . , . , _ , . , , --



O o'

-
.

.

.

e

e

.

30 . . . . . . . . i - . 6 a a6 a.i . i a . .+.-
1

-

I l -
.. -

,,,

~
_

e .
.

~

kMS~

LIMIT 3e 5 DECIBELS .
-u INTENSIFICATION FACTOR:::

= U LTIM ATENu
3 -

.. .> .

g. .
-g

; .

W
-

.

- -
.g

4A - (15. 336)

<

-
6:
c.

[ N (2,000, .336)
1 (10 157)

.:e -

it :
: o .

-

. .* c. .

-
~

-
.

~
-

.
- .

-

e

.
.

1

' ' ' ' '''' ' ' ' ' ' ' ' ' ' ' ' ' ' '''
01

I 3
10 10' 10 104

a

FREQUENCY.Hz* .

,

.

e

-

1
'l rigure [U1emate Fitght vibrance spectrum

'

)
s

*e

se m e W. * e984m 8 9 * ** W .Ep 9me*WP.8-8B edewe geme 6e m . Og eepe e e e og e o e.e ee eee se p ** 8 e

_ _ . _ - . . - _. - ..- - .--- --_



__ - ,. _ - . ___ - - .. _ - . _ _ . - _ _ .

,

-
.|

i .,.i.

=

.

.

1
- - -

|
- o. , . . o" - o

g-
.

i a -.
-

; n
' - ea .

.

o -
.

.
.

f o
! o.,

.

o-

1 -
-

.
I

I n@%
1 n .

! v.
; - . i.
; - ee
4 o e
' e o

- s o
U o. *N <- .,

N A- -.
* 2 . g

.O.
- -

- o
4 p --

- *J << O 7 o-
.u = .~.-

w b :: = --
.

> m > E
~

-

j C E u
u .o. <

> m, .
~h W c

.
g

| 6 O*

,a c'e - a

a _E
'

w. -
m . C w .eW W -

d, <F ~%
-

*

2b~a e'

v" 2H g'|
- a *~n.

- a3 -
- W- .e.

- -o
U-

. .

- n .r-
M.

M.
-

* e
" N. .

.*

*
.

.
6

$
' ' f f f Co o o o o -

m ~ n ce -" P8 e'* eme gee

(*d rfog 333) 3AV. LOO E3d S''I3C3030 '*-
-

.

0

9 to e e se .+0 See 9 * ..se W . p .W.e9 9.aeey e e.pe e e .seeee e e e

O
* es

D



[
'

.

O o-

.

_
.

|
-

,
u
-(mg .

_

o
2

. c .

!
' I

.

o

h

o

N
as
a
* ./m "e EAd'4 -o

8 = M*

u o w
w e

5 U
14 m C

~- c
S x h. -
P

".o
E*

.oc

o
V

o
N

.

.

l o
.

o. R 2 S 8* E E*

--, .
~ cm

I'

f do ~ 3Hf11Y113d!t31
O

)
-./

\

l

i
-

,

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



,

'| ** .

.

.. .

*
.

_ _ _ .

.

. - -.---.. - _ _ - - . . .

.

.- . . . . .. _. _ _ _ . . _ _ _ . _ . _

; a
oc m vr .

i r_ i v
-

. scat o
,

cas 5o, t .g j l FIRE n g I '3 | *r,

j . q g . | fl4 rVB *VF | *Vr

i i iI_ | no nst vr1 vr

| wo ntt vr i *~ri T- 1- -
~

*
I no nar o | o! 7" | -

, _
'

Y,,, , -,y,1. 1 ] .. . ._ _ _ _ _ . . _ _ . .-

I io

I || I
E anAY mtacinnyt anca u s Ms

is.o
5L'As Ms H='

I ax.

[' ' M |6 L5M5
IM| EN. iI r.sx . g '

RCLAYCC-Gi8CIU
;

|

| TiMt PERICD t6.0 MSl mar.
I l nN . i

i
-- - - - -

g$-:
, ,g
EnAYs
otS NO. I N3 ! :.

,-
#

Il| |
s emma | | [
REAYs

I I Iots wo.1 , .-

| | 1
- .

acnnec |
sent

!*

i TNN:

| 11.5 ' II ^u.5 | ~ Msd
~

'

* - ,

'

'-kjd
_

-~

us i.ig.

.x . .s ox. ii
.

.
.

,

.

. - -- --- ... . .

.

9 . en am e. e. ,_

.

e

t

.

DC ARM SIGNAL TU TIMING DIAGRAM

FIGURE 1[.

w

_- _ . _ - - . . . . _ . -_ . - . - - _ _ - -.. - - . . _ _ - _ _ . . . . . . - _ _ _ - - _ - _ _
.

_ _ _ _ _ _ - - . . _ _ _ .. . ._-



1

4 .

t"d.
.

t - loseei

t - n.5.s2
'

l
4~

4
'

230VacI Svac I T 1
,

W ,O }-- wt2 "''* *t2 *.
'

a. - . .
}

. .

759

d *
% -

r s ..

KC Fire _- ,__
-

_

Power ; 10.5:nS to
. .

4 've-
L C2 ** Ch.5ms it: Of ?$Vdc

36Vdc r ]ngyc.g>

'

46Vdc p
q <

-

w ty.-
1 y ? o.:

TV & __
i- '"!,' '.e ti- &DO Arn "!h

11 ' O ~~
'

I*~ L1~~a
(

l| -_ (Vdc! \
'_*120 7 * t ~~',

1 L'

d- t --- L a
.:||||".'1 J e Vdc
-i f :(

~ ,2!M'ce - t s: c.7-

- n 2 c. ~ '

gg s c.(
E S !c 'o 35Vdct.S20.C

tdVdc C87de j l
; r i

.

e
'

12 c.?
(Vdc

n
7

I~~f '~[
-

DC Arm
'T 0 7 1~f j j i

i

o ajVdc>!s >s a i 8

| ;-12c5!.i
e i

; i. i. !
; i s.

r- , , i,-

i, i.,,'-- ' , f,t
,

;! ,
. , ,

,

4 . . . ,, ,. . , ;
,

|' !.
i , gVd", '>

.

, -, . ,
,

.. , ,
: i -ei so-

, , .
..

... _ ';

u ..:.~ Evde'', i w so--
t "- * 1+4 e dtd- 2 f t A! ,. ;,,, td,

tdtd.td
.

!O FDIE/ FIRE TEST SEQUDITFIG. 12
l
|
|

0

-. - - - _ _ - - - --- - - , - - , , --r - ,,- - - - , . - , - - -_ _ . . , - - -~. , ,,- ,,,n,--n-, - , , - . ---.---,,8-



- .-

'

i .

.

,
s.

N

N

I + s
:
UN ^ -N

l + $
e
c
bb
ri 4

.

C
E
E
a

a
t

NO- .

.

g . ~

).,-
_

.

O -
. . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . _ '

eszia.

''
. .. l

-

.


