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ABSTRACT

This report descriles andé illusirates the design
2nu operation of 2z safety-ignitioz device (SID) thet
w2s developed for use with 2 750~-1b solid-propellznt
zpogee rocket motor (designed by the Jet Propulsion
E2bs), This device, used in combinztion with the
Applicztions Teckrology Sztellite for NXASA, is primar-
ily irtexzded to prevert ignition of the rocket motor
during ground handling a2nd prelaunch operations, and
iz orbital flight provide reliable ignitioz of the
apogee rocket motor with 2 high degree of szafety and
operationz]l reliadbility.

Based on an externsive test axd evaluationm progran
congucted during this deveicpment, the design recommended
hereir is corsidered suitable for the desireéd zpplication.
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V.

1. INTRODUCTION

Research and development wo-x was initiated- by HDL in Decerber
1964 on 2 safety ignition device (3ID) for the Applications Technology
Satellite (ATS) apogee rocket motor. This device was required to pre-
vent premature ignition of the JPL <pogee rocket nmotor during ground
handling and prelaunch operations while in the safe position, and
pennat reliable ignition o! the apogee motor in the armed position,
The design specifications farthe: required that the SID perform with
a high degree of safety and reliability and that it be compatible with
the:

(2) Existing configuration of the rocket motor (illustrated in
sect 2.3);

(b) V¥eight and CG characteristics dictated by propulsion and
payload of the motor (illustrated in sect 2.3); and

(c) Environmental conditions experienced by the rocket during
prelaunch and flight.?

In addition to the above general requirements, the SID was required
to produce an output-pressure signature at a ter erature conducive to
reliable ignition of the pyrotechnic charge in tie rocket without
causing excessive motor chamber pressure, and at the same time be com~
patible with the squib-driver :2lectric output. The SID was placed in
the a'med configuration by an electrical signal from a blockhouse
console,

Two SID designs—designated A and B—were developed during this
program, This report describes and illustrates the design and opera-
tion of those two devices. A detailed test-data rv:port con®aining the
performance of Design B (shown in fronti:piece) v.s submitted by HDL
to NASA in June 1967, That reporta is concerned specifically with an
evaluation program that was directed toward establishing the design
and determining the overall capabilities of the SID with respect to
the desired application,

- Upon authorization by National Aeronautics and Space Agency,
Goddard Space Flight Center, request number S$-70031-G, dtd 3 Dec 1964,

2 "Environmental Qualification and Acceptance Test Specification—
Spacecraft Testing," prepared by Goddard Space Flight Center,
No, S§2-0101,

3 "Report On Evaluation Program for Safety Ignition Device for Appli-
cations Technology Satellite Rocket Motor," compiled by Martin Nelson,
June 1967,
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2. GENERAL DESCRIPTION OF SID DESIGNS

2.1 Design A
Design A, whichk established the basic configuration, employs
an out-of-line mechanisn, an associated drive systen, and a switching

syster,

2.1,1 Out-of-Line Mechanisn

The out-of~line nmechanism shown in figure 1 consists
of three parts—a lower body, an upper body, and a core inclosure, as
shown in figures 2, 3, and 4, respectively.:

The lower body contains the O-ring seal between the
upper and lower bodies and the lower-core shaft bearing. Also incor-
porated in the lower body is a curved slot with which a pin in the
base of the core mates, thus limiting core rotation. Externally, the
lower body provides a seat for the closure nut (item 4, fig. 5), which
holds the unit in the rocket-motor casing, the closure O-ring seal
groove, and the mating threaded section to retain the Aiclo basket
shown in item 1 of figure S.

The upper body contains two squib cavities with the
necessary porting to conduct the squib combustion prcducts to the pas-
sages in the core, An upper-core shaft bearing and its O-ring seal
are containred in the upper body.

The core inclosure contains two pairs of ports, either
pair of which may be aligned with the ports in the upper body. One
pair of these ports (sect B-B, fig. 1) conducts the squib-combustion
products into an expansion chamber within the core itself. The other
pair of these ports (sect A-A, tig.l), displaced 60 deg from the first
pair, merges into a common port on the axis of rotation and conducts
the squib combustion products through the lower body to the Alclo
basket (fig. 5), which is the next element in the pyrotechnic train
if armed,

2.1,2 Drive System
The associated drive system (fig. 1) employs a pair

of linear solenoids attached to opposite ends of a rod with a gear-
toothed rack along one side, This pair of solenoids drives a pinion

1 Illustrations appear on pp. 17- 39,
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gear on the core-shaft extension, One of these solenoids accomplishes
the safing function; the other accomplishes the arming function, A
third and smaller solenoid engages a latching device on the side of
the drive rod opposite the toothed rack, locking the rack in either
the safe or armed position,

2.,1.3 Switching System

The switching system illustrated in figure 6 employs
four micro switches that are actuated by cam surfaces machined on the
drive rod. These switches 1limit the switching functions for the sole-
noids and provide remote indication of the safe or armed position of
the SID,

2.2 Design B

Initially, Design B was intended to provide only an alter-
nate drive system for the out-of-line mechanism employed ir Design A,
As Design B ewvolved, however, additional switching requirements were
imposed upon the system, limiting the quantity of micro switches
required in view of the limited space in Design A, Design B utilizes
a reversible d-c motor and a worm-and-wheel drive system, which is
inherently compatible with printed-wiring-type switching devices,
Consequently, a printed-wiring switching system was developed to accom-
modate the required switching functions.

During this period of developmenit, Design A had progressed
to the prototype hardware phase and units were being field tested., The
results of these tests indicated that isolation of the output port
from the squib ports during squib firings in the safe position was not
commensurate with the desired application, An investigation of this
problem resulted in full development of Design B.

The basic igniter unit for this designh is shcwn in figure 7.
This unit consists of an upper body and a lower body that inclose a
rotatable core.

2.2,1 Upper Body

The upper body is shown in figure 8. It contains a
central stepped cylindrical cavity—with which the core (fig. 9) mAates-
and two diametrically opposed ports. In cross section, the two ports
are threaded at the outer end to accept the squibs and extend downward
at a 45-deg angle from the threaded portion until they intersect the
central cylindrical cavity.
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2.2.2 ‘ower Body

Pigure 10 :illusirates the lower body, ¥bich is 2
stepped cylindrical bese thxt m:tes witk the uppger body xnd ~ioses the
bottoz oZ the core cavity. 1la cross section, the lower body has two
ports in its surface that extend¢ dowmward towzrd the center zt z 45~
deg angie and intersect z larger vertical port that extends tc the
iower surface. This portimg arraagement is &2 Y-comfiguratioe,

2.2.3 Core

The core, illustrated in figure 9, is 2 solid cylirder
that has beer cut zwzy oo parzllel sioes, leaving & thin, full cylinder
at the bottox and 2 rectangular parallelepipec section with curved
ends for the remeining bheigkt. In cross section, tbe core k2s 2 port
2t each end which extends a2t 2 45-deg angle from the curved surface of
the parallelepiped section to the base of the thin cylindrical base.

2.3 Theory of Operation — Design B

When the three parts of the basic igniter unit are assembled,
the core is capable of 2 60-deg rotation. In the extreme clockwise
pocition, the assesbly is in the safe positior, and the rorts in the
core are displaced 60 deg from the ports in the upper and lower bodies,
effectively sealing the ports in the lower body and placing the expan-
sion chambers adjiacent to the ports in the upper body.

In the event of an accidental squib firing in this position,
the combustic products will impinge upon the upper curved surface of
the core, forcing its base tightly against the lower body and sealing
off the ports in the lower body. The combustion prcducts are contained
within the expansion chamber.

Neither squib can ignite the otheir, because the two expansion
chambers are not interconnected. However, if both squibs are acciden-
tally fired simultaneously, combustion products would impingeupon the
curved upper surfaces of both sides of the core, thus providing a
greater sealing force than that from a single squib.

In the extreme counterclockwise position, the unit is in the
armed position and the ports in the core are aligned with the ports in
both the upper and lower bodies. The expansion chambers are isolated
from the ports in the upper body. Upon initiation of the squibs in
this position, the combustion products pass through the two squib ports,
combine in the central port, and then pass into the Alclo basket. It
should be noted at this point that a single scuib is capable of igniting

10
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the iiclio scsket azd the scoond squid provides redumcr=cy.

Toe denior 23 2ctuzied by 2 sumdmimizture d-c notor, nugmetic-
orzke reductice—gecr w23t (£:g. :1) xbich, througk the sorn—ind-wbeel
srrzogenent, rotxztes the core.

Igcorporzted i the drive Jsten £5 the name? safinmg capa-

. Saf:ng is acoouplishes By remoring 2 locking pizm 22é rotating
the xzxz2l safing lever clockuise spproxinately 7 dezr. Iz fts first
1! d=g of trevei, the lever zivols the motor, disegzging the %ornm fronm
the ¥orn wheel. At this point, the lever =ngzges 2 pir noarted oz the

deg. placizg the device irp the szfe positioz. turning the lever to
its ini¢iz2} position reengzages the wvorm ¥ith the worn wheel, locking
the device in the safe position. The lever czmnot 2rn the device.
Menuxd zrnieg kas been intentionzily omitted from the design.

Mounted zbove the drive syster is the printed-wiring-type
rotary switch. 7The rctztipg-switck element is attzcked to the top of
the wore wheel, and the stztionzry element is supported by four posts
that are screwed into tke lower body. Electriczl connectioe between
these twc elerents is zccomplished with spring contacts. This switch
cosbkines the eight switching functicns required, 2s described beicw
(fig. 12):

Switch No. 1 conrects one end of squib No. 1 to the "squib
- W e . i - - -
fire iead in the 2rmed pos:tion 2nd to ground in the szfe posi-

..o‘
(-

Switch Zo. 2 connects the other end of squib Xo. 1 to "squit
- L B Y - e . - P
¥o. 1 return :in the armed positicn a2nd to ground in the safe position,

Switch No. 3 periorns the otor cutout, or iimit functions,
in the armed or safz mode; 21so, it performs the indicator functions
for these two positions,

Switch No. 4 parallels the motor limit switch functions of
swizch No. 3 and provides redundant safe or armed indication,

Switch No. 5 short circuits both ends of squib No. 1 to
ground in the safe position and removes this short ir the armed posi-
tion,

Switch No. 6 short circuits both ends of squib No. 2 to
ground in the safec position and removes this short in the armed posi-~
tion.
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Switc: ¥O. 7 commects ooe exd of sguib So. 2 to the | sgmab
—— e
0. 2 returs iz the z2rmed positios 2od 2o growmd im the safe gositioc.

Switc: Jo. § ocommects the other exd of squibd So. 2 1o | sgmid
==
50, 2 retar= iz the 2rmed position 2k 20 groome Az the sife Jositioc.

The exd of the cable a2ttiched zloog the periphery of the
stator termimztes iz o commectors, ¥Lichk coxecl o the speotcrzit
intermal wirtmg barmess—one :5-pin Cazmoc GAN-ISP-SIP-! tkat carries
the coctrol and iadiczting circmits, zod ome S-piz Camnoo DEX-F3-N0-1
that carries the squib-driver circaits. The comtrol zodé indicating
circuits are coznected thrcagh the nissile wiring Baroess z2od vabilica:
cord to the cometrol pamel (fig. 13) located im the izunch comsole of
the blockbouse.

Figures 14 zad 15 illustrzte z checkout bax thzt is useé te
indicate the sa2fe or arned pesitioms of the device =zt zoy tine before
instz2llztion of the rocket motor it the spececrzft. This checkout bax
is 2 passive indicating instrunert znd hzs no coztrol functioos.

An exploded viex of the complete unit is shosz in figure 35;
the assemblied unit is dizgramned in figures 16 =nd 17, Figure 18
shows the a2ssenbled 2pogee rocket notor.

3. HISTORY OF SID DEVELOPNENT

3.1 Squid Selection

In the iriti2l phzses of this progran, it »as assuned that
the same squib developed for the SYNCOM progran sould be z2pplicable i=n
the ATS program and would be provided by XASA. However, the squibs
were not available and HDL was directed by XASA to conduct 2 squib
evaluation program,- in which tke following squibs were used:

Navy-type ¥WOX-13

Special Devices 101575 (SDI-Gemini)

Special Devices 1

Hercules

Hi-Shear PC-37
Of the igniter squibs evaluated, the PC-37 was considered the most
applicable for the SID application on the basis of its capability to
(1) meet the space requirements of the apogee rocket motor; (2) with-

stand such tests as the pressure output, flame temperature, gap,
safety and propagation, and no-fire current; and (3) withstand

Reported by Nelson, June 1967, op. cit.

12
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exrizuomesiz] testing iociadt g Tibration, 2ccelerztion, and thermal
Tacumr. The ootpot eEricleristics of thkis igmler sguid are listed
t= figuze IS,

2.2 Xater:zis Tsed

¥aerever possiblie ., mormezoetic mterizis weze imcorporzted
iz the fiz! desigz. The mler:al for iadividml piece mrts inciunde
ooomagmetic corrusion resistimg stoel, titzziom 2lloy, fiberglass,
tefian, 2o¢ varjoss ziumizun z21loys. The basic igmiter, core, upper
zad lower todies mere comstructed ¥ith AISY 23 corrosioe-resistirg
stee: by Glide-lize Corp (¥aymesboro, Pez=srlivamiz). The posts and
screws uwsed 1o fistex these parts toge~her azre fzbriczted by HDL,
usinrg titzmium z21loy, GAL~SU-AS—3$928. The vzrious cther riece parts
were mde of zlumiran zliors and mzmufictured by the Blade Tool and Die
Conpecy (¥ashingtom, D. C.). Additiomai specificztioms axd datz oe
specific piece pirts zre giver iz EDL Exgimeerimg Parts List and Draw-
ing muubers 11006117 aad F11008777, respectively.

3.3 Physiczl Properties

Torzl weight cf the z2ssenmbied SID—loaded witk the squibs
znd rezdy for flight—is appraximetely 5 Ib. Iigure 20 shows its
center of gravity and momert of inertiz.

2.4 SID Assembly

The nechanical assembly and electriczl wiring is covered in
the curplete engineering drawing packzge, Parts List No. 110G8777 znd
the top a2ssexnbly drawing FilOO8777. Quzlity coatrol and inspection is
described in HDL drzwings C11009008 and Cil009009, respectively. Tkis
inciudes Cortact-Position ckeck of the stator board, using HDL contact-
asseubly fixture F1108674 and contact-~preload inspection in which 2 GO
continuity gage 2nd 2 NO-GO continuity gage were used. A low-pressure
(15 psig) test was 21so used on the assembled SID's to deterrine if
the O-rings were installed and functioning properly. The setup for
this pressure test is outlined in HDL drawing C1109012, See appendix
A for assembly details.

3.5 Problen Areas

During the development phase, it was determined that the
operating pressure of the rocket antor was higher than first suspected.
Thus, the pressure within the SID igniter chacber increased. To com-
pensate for the increased pressure, the upper- and lower-body retain-
ing screws were increased in number and size. In the early design B
development phase, six (6-32) UNC titanium screws were used to fasten

13




the wpoer 20t lower bodies togetdwer. Iz the fimal desiyz B, 10 (E5-22)
XF titamimm screws vene msed. Prololype w=ite this Soscgm were
‘ecked bydrosizticeriiy to SO0 psip, thes disrssembled 2o imspecled.
Test resuits comfzrmed Tt the rssenbled desigs B is cripubie of witd—
staading S000 psig witdowt 2oy degradatioc to the fodividor] mrls.

& 9

To sxiisly the drive-source regrireme=ts for kigh tosgae,
low speed, direct cutoff with litlle or 5o co5t, reversiblie direction
20d mimi2zore size, 2 mgmetic brake, redoctios gezr, : subminiztmre d-c
electric motor ¥as inmcorporzted. This notor (PART Yo, 4349635), mizo-
fzctured by Glode Inéostries, Inc (Deytoc, Gkio), iacorvorates z-
tsectric mgmetic brake. wired i series xitk: the motor zrmaiure ¥izd-
i-gs.

Proolens were excourtered witk thkis motor im tihat it Eedstick-
ing brakes aad am errztic operzting currect. It ¥2s determimed tiet
the 2ir gzp betwee: the 2isc zné coli: bousimg charged zfter z period
of Gperztio=. iAll motors were returmed to the me-urzcturer 2k
reshimmed to correct tbe zir gzp. Also, the motors were recalibrated
fcr &« correct rurnisg currect and braxe-dropout currezt. After tkis,
eack notor was operzted 100 times aod ther reczlibra2teéd to compersz=te
for wear. Although the mzrufzcturer rebuilt znd rechecked eack motor
to improve its relizbility, z rebuiit motcr Iazled 2 bench check zt
HDL during October 1967. After replacing the motor iz the SID, the
unit performed properly. Imspectior xith the brzke-housing cover
renoved indicated thzt the zir gzp %was betweez 0.002 z=¢ 0,004 ir. a2nd
that the brzke was drzgging oz the brzking disc. The brzke wzs
reshirned to the memufzcturer’s setting of 0.005 to 0,007 in., z2fter
wshich the notor operzted correctly. Bzsed o~ these results, HDL hzs
concluded that periodiczl inspections should be ==d. of the brzke 2ir
gap and operating current to i2sure proper operation of the electric
notor.

3.6 Inspection Procedures for Test z2nd Orbitzl Flignts

3.6.1 Test Flight

Betseen May ard July 1966, eight apogee nmotors »ith
SID's weie fired in 2 dynamic rocket-nctor test and one fired staticaily
¥ith a sinmulated spacecraft a2t Arnold Air Porce Base (Tullahcma, Tenn),
These SID's were nodified specifically for test purposes, diftering
from flight hardward by inclusion of three pressure taps. Two of these
taps were positioned in the lower body of the unit and the other in the
upper body, as illustrated in figure 21 (HDL drawing No. 11008671),
The two taps in the lower body monitored the burning pressure deveioped
in the rocket motor. The pressure tap in the upper body monitored the
squib and SID cavities, as well as the ignition and burning pressures.

14
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ALl tests were cocsidered suocoessfzl, thos giifyizg the SID for Tse
it the 2pogee rocket nolor.

T.6.2 Orbizal-Flight Preparztios

After the saf2ty-igrition device ¥xs quriified for
zee iz this appiicztion, the wcits were checked axX prejpared for ship-
me=t to the Eastera Test Razge 2t Cape Eecmedy, Ficzida, for orbital
fiight., The SID's were checked for:

€1) 2Zlectrical coctimaity, msizg the SID Eiectrical
Checkoct Procecure 1, zs described iz appeadix B.

(2) Switck-circiit coctoct resistince, wzing the SID
Ssitch-Cincuit Coctict Aesistarmoce Checkout Procedure 1V, s described
i~ appendix C.

(3) Low pressure at 15 psig for one~h2lf Br, usicyg
figure C-1. ¥o 10ss of pressure ¥as indicztid iz théis checkout.

After compieting these checkout procedires sitk szt-
isfzctory results, the units were shipped to the test range s%ere thes
sere sibrected to 2z incoming-shipment imspection ané z preiauntk
checkost. A copy of the procedures used by the Zasters Test Razge is
ceotained iz zppendix D. Following this irnspectioe 2nd checkeut, the
units were mzde availztle to JPL for installatiorn of the igriter buske:2
24 assently with the JPL zpogee rocket motor.

4. SUMBLARY

The SID desigr B k2s been deterzined zppliczble znd reiiable for
use #itk the 750-1b solid-propel ant apogee rocket 20t0r, based oan its
performance :ir two orbita’® flights—7 Decenber 1966 2nd € Xov iJ67
2board the ATS-B 2ad ATS-C, respectively. The finai szatellite in the
ATS series is scheduled to be launched ir August 1969, using tbhe SID
final design.

15




CHHOY YN pomav puw aFuw uy WNTUWRDEN Burl=-JOo=3n0 Mutmoywn ‘v ulysoq qIs Jo wuxdeyqd °1 °undyyg

VY A0 NIEAN BN JAWA)
DP=1LE 8 NSO Y e NOILISOY QWY
A0 wivie v-y NOLI9IC

Bl
CRLLp _

] - Wi B .

“n .

TS W _

-I _~ "
N TR ] _
y e // oo ‘

|
1
aw /‘l {
®oanid . denlls
LY ST IR IR LSRR [N YN --Ilﬂv' aswrun

SRR 0 LTAAE T\ SEANETEY I ft A oy

ol

e
*
AR t
. ) : N
. N Lo o s P
) AL N ' . \ . . o . PN
« . 2 > .
J * ’ ./” e rt,/ Vet o2 n,
B . p \3 ' ~ .
. . N NPNRLEEEN s - N T \
” / / ,,/.- ’ .... [ s ‘\ A N Yo oo
- Y AN o _
(O . vt \ [ h _ ~ e LN Il.H
MII ' . . . ., . M * ") v N - vl
vl RN ¥ \ . .-. R / [} v ~\ %.. R 4./1” N v
. ¢ . ..u e ’ ~
C e e o X NN

17




‘WHIURD A BUT(=-JO=3N0 JO HOTYXOd Aroq=10moT Mitmoys ‘v udisog qis *2 aanldyyg
o9=0Ler




‘WRTUMDOW OUTT=FOo=-3n0 JO uotlxod (poq.roddn Buimoys ‘y uldysaq IS

09-€LET

F,mj

\ ziuw -

g aIn3td

B )

19




‘WSTUBYOSW BUTI-JO-3NO UT SINSOTOUT 8I0D Buimous ‘y u3isag IS ¥ dan3dtg

§-8 NOILD3S

L
Al S8

99=GLC2

OlL23S




99~010T

(*oded 3x0uU

eos ‘oanjerouswoN J0d)

*dIs o3or1dwod Jo morA popordxy °g 3an3dtd

\\\!l/

A
#
|

0

SRY
O

~

=

fl / ” B .
%ﬂMMJMMNW\

i

21




NOMENCLATURE FOR FIGLRE 5

(1)  Alclo basket

(2)  Igniter lower body
(3) O-ring

(4) Closure nut

(3) Igniter core

(6) Roll pin

(7)  Shaft

(8) Igniter upper body
(9)  Lock washer

(10) Post A
"«7a) Post B
*.1)  Socket head screw
(12) C-ring

(13) Cover base

{14) Cable clamp base
(143) Cable clamp base
(15) Manuai safing lever
(16)  Spacer

(17) Base, motor mount
(18)  Motor mount

(19)  Shoulder screw

: (20)  Worm gear

(21)  Worm wheel pin

(22) Worm wheel

(22a)  Roll pin

(23) Cleat (one omitted for clarity)

(24) Motor assembly

(25) Manual safing release pin

(20) Printed wiring switch rotor
(27) Printed wiring switch stator—cable subassembly

(2%) Cover

T
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Figure 6, SID Design A switcuing system,
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7igure 8, Diagram of SID Design B upper body.
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Figure 9. Diagram of SID Design B lower body.
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Figure 10,

Diagram of SID Design B core.
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Mauag Congecior PTe-£-28 for PCIT
Mausg Connector PTU6-8-35 fur PC43

j=—— 1 020e.015 —-—!

4 . _ (o ) 1/2-20UNF-3A
CARTRIDGE [ —{d—M Welded
BODY :i-4PH ' r \ i lI ¥ Closure o
Sta:nless ' o 3
Seel ’ t '; \ ‘ B— j
3 A -
—-Jlo _
o~ ) WIRING DIAGRAK

pe——an—— 415¢.015
Bridgewire Resistancs

1 i#0.1 ohm

2000
1600
12066

60C

Preasure (o))

PRESSLRE VS TIME
Averege for PC3T

CURRENT VS TIME
Igmition Curve

GUALIFIZ3 UiSzS

NATC Drasace Staasar:

{1 823 ~ 1 watt 80 fus lovel for $ nastes)

AFMTCP 062 Conaeal Raage Safsty Piae
SPECIICATION WS2383

Current{Anp )
N & o

PC37 v sdd:anniiy gudfied weler 1ae reSenements of

2 H 6 8 10 0 2 4
Tume (Masisceconus)

6

Time (Miliisacords)

8 10 Troksi Chamxcai Corp Specication SE 1678 tor Sarveywr
retrarechat SAter SYSiem 388 Madr Surface of 1he Moea.

& 1. RECOMMENDED FiRING CURRENT 8. INSULATION RESISTANCE
$ amps sppited to one bridgewire or to sachk bridgewire 100 megobms miaimum insulation resistance when
over a temperature range of -65°F 1o «165°F reswits in 500 VDC is applied between shoried coctact pins and
a 3-miliisecond or less function time the cartridge body.
2. HIGH ALTITUDE 9. DIELECTRIC STRENGTH
Huas been testec to and performs satisiactortly st Withstands 500 VAC (rmos) applied between the
550,00C Jeet Can be expectea to per.orm in coa- contact pins shorted together and the cartridge
citions approach.ng a complete vacyum body for 1 minute without breakdown. No arc<
over, breakdown, or a transieat increase in leakage
3 HocRMETIC SEAL curreat is detectable.
Au canridgen are checked at a differential pressure
of approximately 16-6mm of Hg for a leakage raze © 10. STATIC SENSITIVITY
not to exceed 3 x 10-6¢c of Helum per secon< STP No igniifon occurs when a 500-micromicrofarac
capacitor charged with 5000 volts is discharged
4 HIGH AND LOW TEMPERATURE between the contact pins shorted together and the
Has been tested with satisfactory performance 1n cartridge body at 70°F at-ambient pressure
temperature range of -300°F to +300°F.
11. RADIO FREQUENCY HAZARDS
G 5. MINIMUM ALL-FIRE CURRENT Test samples were exposed to a range of 8 mega-
Minimum recommesded all-fire current is 3.5 amps to coe cyclen to 10,000 megacycles with 4 power input of
bridgewire or to each bridgewire at ambient conditions. .10 watts to each bridgewire. All cartridges tested
passed without firing or degradation as evidenced by
6. ENVIRONMENTAL CAPABILITIES subsequent firing lests.
Humidity to+  MIL-STD-304.
Shock: 200 'G' in each of three orthogonal 12. AVERAGE PEAK PRESSURE
axes Cartridge PSI (Amblent) Test Chamber Si G
: PC37 1325 10 0
Vibrauon t0. MIL-E-5272 in each of thres orthog PC43 600 10.0
onal axes.
¢ to: t . .
Salt Spray to: Federal Test Method STD No. 151 13. UNIT WEIGHT
O 1. NO-FIRE CURRENT The assembled cartridge weighs less than .04 pounds.
Cartridges stabilized to +350°F were subjected to 1-amp,
1-watt current applied for 5 minutes to both bridgewires . - .
simultaneously and were then fired at smbient temperature U.S. Pateni No 3,135,200
without evidence of degradation of performance et
Tt aCTE AND FICOMMINTE SN (OnTh Nl =My AN BAND PO
HAAO 43 O VT8 ANR © L o i b bt T "0 B ACCURAI
Wi 20 0" -ovlul ﬂ .n~ " LI T PO T BAL UMD
0 s
-G T ROV v\ll O One 20D AR NOT BUENME 4 4 HCOm
WPOANON OF syTWOR [ATON T UM ' m Ted EICARIA OF AT
COOL IDENTINICATION NO 73197 | ranint waqtepe Owsd 87 41 00 17 OPH
I Dute 1 By Standards Paye Number
Dbrawn

i\pprnvod|,2 ©-64 ?tz"g“

!/2-.5 é?‘/:?)r, e/

Rov @

3-10 45 Fr/f/

1/2-20 POWER CARTRIDGE

GAS AND HEAT GENERATING

Cartridge Assembly Part Number

PC37, PC43

Figure 19,

Output characteristics of Hi-Shear-37 igniter squib,
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APPENDIX A, — ASSEMBLY DETAILS

All component parts of the safety device were inspected visually
for damage and defects before assembly. The procedures followed dur—-
ing assembly of the SID required that the:

(a) Squib ports in the upper body be protected with
suitable plastic plugs, and that the plugs and
thread on the bottom of the lower body be given
similar protection with suitable plastic cups;

(b) Screw heads be inspected at each assembly step
described below, and that the screw heads would
be replaced if any burring was indicated;

(c) VWorm and motor (parts 20 and 24, respectively of
fig., 5) would be assembled in the shop before
assembling the unit and attached to the cable
stator board assembly (part 27) during sub-
assembly; and

(d) Fasteners would be nonmagnetic,

Using the designations shown on figure 5 (body of report), the
SID was assembled in the following steps:

Step 1, —Assemble parts 5 (core) and 7 (shaft) with part 6 (roll
pin), and apply Molykote to base of core.

Step 2.,— Assemble parts 8 (upper body) and 12 (0-ring), taking
care not to damage the O-ring.

Step 3,— Assemble purt 8 (upper body) (8 and 12) with part 5
(core 5, 6, and 7), being careful not to damage O-ring.

Step 4.— Apply Molykote to center section of Part 2 (lower body).

Step 5. —Assemble parts 2 (lower body), 3 (O-ring), 4(closure
nut), 17 (base, motor mount), 8 (upper body), and 5, 6, and 7 (core
assembly) with 9 (lockwasher) and 10 (stud), 10a (stud), 11 (screw)
and torque to 40 in.~1b., (Units to be hydrostatically tested were
removed after this step.) .

Step 6. —Remove squib cavity plugs and base~thread guard., In-
stall test squib plug and assembly to pressure=check fixture (HDL
drawing C1109012), Unit must not lose pressure in 30 min, Remove unit
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from fixture and remove test-squib plugs. Replace thread guard and
plastic plugs.

Step 7.— Assemble parts 13 (cover base) and 14 (cable support).

Step 8.~ Assemble part 13 (cover base) (13 and 14) to tested
units.

Step 9.—- Assemble parts 21 (pin) and 22 (worm wheel), and stake
21 (worm=wheel pin) after it has been screwed into place.

Step 10,—Assemble parts 10 (lever), 16 (spacer), 18 (motor
mount), and 19 (screw) on unit., Assenble parts 22 (worm wheel) (21
and 22) with 22a (pin), taking care as it can be assembled in two ways.
. With parts 15 (lever) on counterclockwise, part 22 (worm wheel) should
! be able to rotate on part 7 (shaft) 180 deg without moving part 15
(manual safing lever). The worm wheel (22) is now rotated until it is
in line with the hole in part 6 (core assembly) and the pin (22a) is
pressed into place, Moving the manual safing lever (15) as far as it
will go clockwise puts the unit in the safe position.

Step 11.—Inspect for ports closed in safe position. Then inspect
for opened and aligned parts in the armed position, making sure that
parts 15 (lever) and 18 (motor mount) move freely without drag. There
mist be no indication of wear on parts 15 and 18 in five of six times
of testing. Approval inspection for this step must be given by
5 assembly supervisor,

Step 12,—Add parts 26 (switch rotor) to 22 (worm wheel) with the
screws provided, After the inspection for this step, parts 27 (cable
stator board) will be added and l4a (clamp) put in place,

B s
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APPENDIX B.— SID ELECTRICAL CHECKOUT -~ Procedure I.

A, With the unit in the safe position and connectors Pl and P2
disconiected, check each of the 28 terminals as follows:

STATOR BOARD TERMINAL NUMBERS

1. (a) Continuity with pin 9 of connector P1.
(b) Open circuit with all other terminals and all other
pins of connector Pl and P2 and ground.
2. (a) Continuity with pin 7 of connector P2,

(b) Open circuit with all other terminals and all other
pins of connectors Pl and P2,

(¢c) Open circuit with ground,

3. (a) Continuity with Pins 6 and 9 of connector P2,
(b) Continuity with terminals 8, 9, 10, 13, 18, 19, 22,
23, 24, 25, 26, 27, 28, and ground,

(c) Continuity with pins A and B of squib connectors 1
and 2,
4. (a) Continuity with pin 1 of connector P1,
(b) Continuity with terminal 14,
(c) Open circuit to all other terminals, all pins of
connectors Pl and P2 and ground.
5. (a) Continuity with pin 2, 5, 10, 11, and 12 of connec-
tor Pl.
(b) Continuity with terminals 6, 11, 15, 16, and 21,

(c) Open circuit with all other terminals, all other
pins of connectors Pl and P2 and ground.

6. (a) Continuity with pins 2, 5, 10, 11, and 12 of con-
nector P1,
(b) Continuity with terminals 5, 11, 15, 16, and 21,

(c) Open circuit with all other terminals, all other
pins of connectors Pl and P2 and ground.

7. (a) Continuity with pin 2 of connector P2,

(b) Open circuit with all other terminals, all other
pins of connectors Pl and P2 and ground,

43




8.

(a) Continuity with pins 6 & 9 of connector P2,
(b) Continuity with terminals 3, 9, 10, 13, 18, 19, 22,

23, 24, 25, 26, 27, 28, and ground.

and 2,

tor P1.,

tor P1,
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10,

11,

12,
13,

14,

15.

16.

17.

18,

19,

20,

21,

(c) Continuity with pins A and B of squib connectors 1

(Same as 3 and 8.)

(Sz2me as 3 and 8.)

(a) Continuity with pin 2, 5, 10, 11, and 12 of connec-
(b) Continuity with terminal 5, 6, 11, 15, 16, and 21,
(c) Open circuit all other points.

(a) Continuity with pin 4 of connector P1,

(Same as 3, 8, 9, and 10,)

(2) Continuity with terminal 4 and pin 1 of connector Pl,

(b) Open circuit with all other points,

(a) Continuity with pins 2, 5, 10. 11 and 12 of P1.
(b) Continuity with terminals 5, 6, 11, 16, and 21,
{(c) Open circuit with all other points.

(Same as 15,)

(a) Continuity with pin 4 of connector P2,

(b) Open circuit with all other points.

(Same as 3, 8, etc.)

(Same as 3, 8, etc.)
(a) Continuity with pin 8, connector P2,
(b) Open circuit with all other points,

(a) Continuity with pins 2, 5, 10, 11, and 12 of connec-
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22,

23.

24,

25,

26.

27.

28,

(b) Continuity with terminals 5, 6, 11, 15, and 16.

(c) Open circuit with all other terminals, all other
pins of connectors Pl and P2 and zround,

(Same
(Same
(Same
(Same
(Same
(Same

(Same

as 3,)
as 3,)
as 3,)
as 3,)
as 3.)
as 3,)

as 3.)

With the unit in the armed position and connector Pl discon-
nected, check each of the 28 terminals as follows:

STATOR BOARD TERMINAL NUMBERS

connector Pl,

tor Pl.

1,

2,

4,

(a) Continuity with terminals 4, 5, 12, 14, and 15.

(b)

(a)
(b)
(c)
(d)

(a)
(b)
(¢)
()

(a)

(b)
(c)

Continuity with pins 1, 4, 9, 11, and 12 of

Continuity with terminals 3 and 28,
Continuity with pin A, squib No. 1.
Continuity with connector P2, pin 7.

Open circuit all other points.

Continuity with terminals 2 and 28,
Continuity with pin 7 of connector P2,
Continuity with pin A, Squib No. 1,
Open circuit all other points,

Continuity with pins 1, 9, 11, 12, and 4 of connec~

Continuity with terminals 1, 5, 12, 14, and 15,
Open circuit with all other points,
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S5. (Same as 4))

6. (a)
(d)
(c)

7. (a)
k)
(c)
{d)

Coatinuity with pin 5 of connector Pl.
Continuity with terminal 16.
Open circuit with a2ll1 other points.

Continuity with pin 2 connector P2,
Continuity with terminals 8 anc 26.
Contipuity with pin B of squib connector No. 1.
Open circuit with all otbher points.

8. (Sz2me as 7.)

9. (a)
(b)
ground.
(c)
10. (2)
)
ground.
(<)
11. (=)
(b)
12, (2)
connector Pl.
(b)
W&l

pins of counnector

Continuity with pins 6 and 9 of conmnector P2,
Continuity with terzinals 10, 13, 19, 24, 27 and

Open circuit with 211 other points.,

Contimuity with pins 6 2nd 9 of connector P2.
Continuity with terminals 9, 10, 13, 19, 24, 27 and
Open circuit with all other points.

Contimuity with pin 10 of connector P1l.

Oper circuit with all other points,

Continuity with pins 1, 4, 9, 11, and 12 of

Continuity wvith terminals 1, 4, 5, 14, and 15.

Open circuit with all other terminals and 211 other
¥1 and P2 and ground.

13, (Saze as 10.)
14, (Szme a2as 1 and 12.)

15. (a)
conpector Pl.
(b)

Continuity with pins 1, 4, 9, 11, and 12 of

Cortinuity with terminals 1, 4, 5, 12, and 14.
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16.

(c) Open circuit with all other terminals, and all other
pins of connector Pl and P2 and ground,

(2)
(b)
(c)

Continuity with pin 5 of connector Pl,
Continuity with terminal 6.

Open circuit with all other terminals, all other

pins of connectors Pl and P2 and ground,

17.

18,

19.

and ground.

20,

21,

(a)
(b)
(c)
(d)

Continuity with pin 4, of connector P2,
Continuity with terminals 18 and 25.
Continuity with pin A, squib connector 2.
Open circuit with all other points.

(Same as 17.)

(2)
(b)

(c)

(a)
(b)
(c)
(d)

(2)
(b)

Continuity with pins 6 and 9 of connector P2,
Continuity with terminals 9, 10, 13, 24, 27,

L

PSSl NS © SV VAN

Open with pins A and B of squik connectors 1 and 2.

Continuity with pin 8 of connector P2,
Continuity with terminals 22 and 23,
Continuity with pin B squib connector No. 2,

Open circuit all other points.

Continuity pin 2, connector P1,

Open circuit all other points,

(Sape as 20.)

(Sare as 20.)

(a)

Continuity with pins 6 and 9 of connector P2,

(b) Continuity with pins 9, 10, 13, 19, 27, and ground.

(c)

Open circuit with all other points,
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25,

27.

28,

fa)
(»)
(c)
(d)

(a)
(b)
(e)
()

Continuity with pin A of squib connector XNo., 2.
Continuity with pin 4 of connector P2,
Continuity with teminals 17 and 18,

Open circuit with all other points.

Continuity witk pin B of squib ccnnector No. 1.
Continuity with pin 2 of connector P2,
Continuity with terminals 7 and 8.

Op2n all other terminals and ground,

(Same as 24.)

(a)
(b)
(c)
(d)

Continuity with pin A, squib connector No. 1.
Continuity with pin 7 of connector P2,
Continuity with terminals 2 and 3,

Open all other terminals and ground,




O TV e e TR AR L i s 10

pytsov

Pp b tigeomianiied

ORI

AR ey

W & e

APPENDIX C., — SID SWITCH CIRCUIT CONTACT RESISTANCE CHECKOUT-—
Procedure I1.

GENERAL

1. This test is performed to determine any corrosion or incorrect
pressure of individual contacts of the motor, indicator light, and
squib firing switching circuits.

2. The following HDL drawings are required for this checkout:

(A) Electrical Schematic ATS Safety-Ignition Device:
D10979765.

(B) Cable-Stator Board Assy: D11008538,

3. Resistance readings to be taken with an impedance bridge
(General Radio Co., Type 1650A or equal).

PROCEDURE

1. SID unit to be cycled to SAFE (S) position. Connector Pl and
P2 to be disconnected from all power sources. All shorting plugs
removed.

2. Connector Pl (DAM-IS5P-NMB-1) and PIN numbers as indicated to

be connected to impedance bridge and resistance readings taken as
follcws:

A. SAFE POSITION, Connector Pl

Pin to Pin Approximate Resistance
(chms)

12-5 A2
12-10 .12
10-5 .12
11-5 .12

5-2 .12
11-2 .12

B. MOTOR CIRCUIT, Connector Pl

Pin to Pin Approximate Resistance
(ohms)
3-6 55
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3. Disconnect impedance bridge and cycle SID to ARM (A) position,
Connect impedance bridge to pins on connector Pl (DAM-15P-WMB-1) and
make resistance readings as follows:

A, Pin to Pin Approximate Resistance
(ohms)
12-1 . 12
12-9 .12
1-9 . 12
11-1 .12
1-4 .12
11-4 .12

4, SIDS Unit in ARY (A) position.

Connect impedance bridge to connector P2 (DEM-S9P-NMB-1) and
make resistaace readings as follows:

A, Short squib connector No. 1 pins A and B. Short squib
connector No, 2 pins A and B.

i Pin to Pin Approximate Resistance
(ohms)
2-7 .13
4-8 . 13

S0
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APPENDIX D. —SAFING AND ARMING UNIT OPERATIONS

1. Inspection and Checkout Procedure for ATS Safety Ignition Device
(SIDS) (for use at Eastern Test Range).

General

1, All Safety-Ignition Device activity described in this procedure
will occur in the Cape Kennedy Solid Propellant Area Test Shed.

2. Personnel working with or around SID's will observe safety
procedures and use protective equipment as specified in this document.

Eguipment
1, Safety Glasses.
2, Smocks, flame-proof, static-free cloth (Government Furnished).
3. Ground-straps (leg~-stats).

4, Eight HI-SHEAR CORP, PC~37 Power Cartridges (squibs) (HDL
supplied).

5. 7Two SIDS (HDL P/N F10979706) delivered, procedure applies to
both,

6. Four HI-SHEAR CORP, PC-37 Inert Power Cartridges (squibs)
with bridgewires (HDL supplied).

I. SID INSPECTION PROCEDURE

1., UNPACK. Remove SID's from shipping containers.

2. Observe letter (8) in Arm=Safe Window. Reference:
Dwg F10979706, ATS Ignition Device (SIDS).

3. Visually check for shipping damage,

4., CHECK AND VERIFY THAT SID IS INERT. (No live squibs
installed.)

5. Using incrt SID's, perform switch circuit resistance
and the port alignment check (see procedure A of this appx).

6. Using inert SID's, perform insulation resistance test
(see procedure of this appx).
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7. Measure and record resistance of the four inert squib
bridgewires with the Solids Area Alinco meter,

Inert squib S/N ohm
Inert squib S/N ohm
Inert squib S/N ohm
Inert squib S/N ohm

8. Remove cover from SID's and install two imert squibs in

each of the SIDS. Torque squibs to 110 in,1b #10 in,~1lb. Record
squib serial numbers and SID serial numbers. Replace cover on SID's,

9. Remove protective cover from base of SID's and attach
SID's to HDL leak test fixture.

10. Arm one SID with the HDL control panel D11008530. Pres-
surize device with 15 psig and seal off, (NOTE: Input N to be removed
after SID is pressurized.)

11. Record pressure and time at 10-min intervals, Pressure
should not drop over a 1/2-hr interval.

12, Release pressure from SID's and remove SID's from leak
test fixture.

13. Repeat steps (9) through (12) for second SID,

14, Measure and record the inert squib bridge wire resistance
through the SID P-2 connector (refer to EDL drawing 10979765). The
resistance reading should be made with the Solids Area Alinco meter.

SID S/N
Pins 2 to 7 (inert squib 1, S/N ) ohms
Pins 4 to 8 (inert squib 2, S/N ) ohms
SID S/N
Pins 2 to 7 (Inert squib 1, 5/N ) ohms
Pins 4 to 8 (inert squib 2, S/N ) ohms
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15. Return both SID's to the safe position with HDL control
panel 11008530, Both SIDS are now ready for Electrical Compatibility
Check with ATS Spacecraft,

II. SQUIB INSPECTION PROCEDURE

1, Unpack four PC-37 squibs from shipping containers. NOTE:
Squibs are to be left in HDL safety containers (HDL drawing No. Cl1100-~
9188) during all electrical checks.

2. Using Solids Area Alinco meter (or equivalent), measure
and record squib bridgewire resistances.

Squib Pin A to B

Squib S/N ohms
Squib S/N ohms
Squib S/N ohms
Squib S/N ohms

Resistance readings should be 1.1 # 0,1 ohms.

3. Using Solids Area Megohmeter (Gen. Radio 1862-B with
current limited to less than 20 mA) perform a d-c¢ insulation resis~
tance test on each squib. A potential of 500 Vdc should be applied
between squib contact pins shorted together and cartridge body for
1 min minimum, The measured insulation resistaiice should be greater
than 100 megohms,

4. Squibs are now ready for installation in the SIDS.

I111. SQUIB INSTALLATION PROCEDURE

1. Remove inert squibs from both SIDS.

2. 1Install one SIDS on the HDL steel fixture (HDL drawing
C11008823), NOTE: Only one SIDS will have live squibs installed in
it. The other SIDS will be placed in storage until needed. Check
that SIDS is in the safe position, If in armed position return safe
with HDL control panel D11008530,

3. Remove cover from SIDS and install two (2) HI~SHEAR PC-
37 squibs in the SIDS device. Shorting caps should be on the squibs
during installation., Torque squibs to 110 * 10 in.-lb. Record serial
numbers with respective squib number assignment.
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SiDs S/N
Squib 1 Squib S/N
Squib 2 Squib S/N

4, Safety wire squibs to SID post 11008617,
5. Check that shorting plug is installed in SID connector P-2,
6. Prior to connecting squib connectors to the squabs,
perform the electrical check as specified in Procedure C of this
appendix.,

7. 1Install shorting connector on P-2 and P-1,

8. Remove squib shorting plugs from back of squibs and
connect the SID squib connectors to the squibs.,

9, Verify SID's in SAFE POSITION.

10, Check that squib connectors are in place (Reference HDL
F10979706) and that squibs are safety wired in place,

11, 1Install SID covers.

12, Remove shorting plug from cable connector (Pl) and con-
nect P1 to HDL control panel, Reference: Drawing 11008530, Control
Panel Assy and Drawing D1108817, ATS ignition device system.

13. Using HDL control panel, D11008530, electrically cycle
the unit to ARM, Observe letter (A) in window of unit. Remove P1
from control panel. Reinstall shorting plug.

14, Remove shorting plug from SID cable connector P2, (DEM-
9P~NMB~1), Connect P2 to Solids Area Alinco meter. Measure and record
the squib bridge wire resistances through the P2 connector.

S1IDS S/N
Pins 2 to 7 (Squib 1, S/N ) ohms
Pins 4 to 8 (Squib 2, S/N ) ohms

Correct above readings for contact resistance readings made in Pro-
cedure A for actual squib bridgewire resistance., Squib bridgewire
resistance should be 1,1 £ ,1 ohms,
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15, 1Imnstall shorting plug on connector P2,

16. Remove shorting plug from connector Pl and connect to
control panel Cycle (SIDS) unit to SAFE., Observe letter (S) in window
of unit.

17. Remove (SIDS) unit from steel fixtuie.

18, Remove protective cover from the base of the SID and
attach SID to HDL leak test fixture.

19, Pressurize device with 15 psig and seal off (NOTE: In-
put Ny to be removed after SIDS is pressurized).

20, Record pressure and time at 10-min intervals. Pressure
should not drop over a 1/2=-hr interval,

21. Release pressure from SID's and remove SID's from leak
test fixture,

22, SID's should be weighed on a gram balance scale (or
equivalent) to the nearest gram. Record weight.

SIDS S/N 1bs

This completes inspection and checkout of SAFETY-IGNITION

DEVICE.
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APPENDIX D (Cont'd) .— SWITCH CIRCUIT CONTACT RESISTANCE CHECK-OUT
AND SQUIB PORT ALIGNMENT CHECX.
Procedure A.

General:

1. This test is performed to determine any corrosion or incorrect

pressure of individual contacts of the motor, indicator light, and
squib firing switching circuits and to check squib rotor port align~
ment.

2, The following HDL drawings are required for this checkout:

a, Electrical Schematic ATS Safety Ignition Device: D10978765.

b. Cable~Stator Board Assy: D11008538,
c. HDL Control Panel Assy: D11008530,

3. Resistance readings to be taken with an impedance bridge,
(General Radio Co., Type 1650 A, or equal),

PROCEDURE :

1. SID's should be in the SAFE (S) position. Connector Pl and
P2 to be disconnected from all power sources. All shorting plugs
removed,

2., Connector P1 (DAM-~15P-NMB-1) PIN numbers as indicated to be
connected to impedance bridge and resistance readings to be recorded
as follows:

A, SAFE POSITION RESISTANCE

Connector Pl SIDS S/N SIDS S/N

Pin to Pin
12-5 ohms ohms
12-10 ohms ohms
10-5 _ ohms ohms
11-5 ohms ohms
5-2 ohms ohms
11-2 ohms _____ohms

Above resistance readings to be compared with thase made on units by
HDL at HDL,

57

' (7,‘/#7»:."1"7‘ .

B T 't 4 TS L RN LU | WEWPPL JL, SRR TEL LR TN 41 Y WX SO LU

)




B. MOTOR CIRCUIT, Connector Pl
Pin to Pin SIDS S/N S1LS S/N
3-6 ohns ohms

Above resistance readings to be compared with those made on units by
HDL at HDL.

3. Disconnect impedance bridge and cycle SID to ARM (A) position
with HDL panel D11008530. Connect impedance bridge to pins on connec-
tor P1 (DAM-15P-NMB-1) and make resistance readings as follows:

RESISTANCE
A. Pin to Pin SIDS S/N SIDS S/N
12-1 ohms ohms
12-9 ohms ohms
1-9 ohms ohms
11-4 ohms ohms
1-4 ohms ohms
11-4 _ohms ohms

Above resistance readings are to be compared with those made on units
by HDL at HDL,

4, SID's in ARM (A) position,

Connect impedance bridge to connector P2 (DEM-9P-NMB-1) and
make resistance readings as follows:

A. Short squib connector No, 1 pins A and B, Short squib
connactor No, 2 pins A and B.

RESISTANCE
Pin to Pin SIvs S/N SIDS S/N
2=7 ohms ohms
4-8 ohms ohms

Above resistance readings are to he compared with those made on units
by HDL at HDL.
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5. Using suitable inspection lamp sight through port in base of
SIDS to insure that squib rotor ports are properly aligned (the ports
in the rotor should be concentric with ports in the lower body; refer
to HDL drawings D11008612, Cl0979703,

6. Return SID's to the safe condition with HDL panel D11008530.
While unit is being cycled, record current drawn by SID motor as indi-
cated by ammeter on control panel, Current should not exceed 190 mA.

SIDS S/N mA

SIDS S/N mA

7. Return SID's to the armed condition with HDL panel D11008530.
While unit is being cycled, record current drawn by SID motor as indi-~
cated by ammeter on control panel. Current should not exceed 130 mA.

SIDS S/N mA

SIDbs S/N mA

8. Repeat steps 5 through 7 for the second SID.

SIDS INSULATION RESISTANCE TEST
Procedure B

1, The purpose of this test is to determine if there is insula~-
tion breakdown between the squib signal and return leads on the SID.
There are no squibs required for this test. The test will require the
use of the Solids Area Megohmeter (Gen. Radio 1862-B with current
limited to less than 20 mA).

2, SID's to be inert (no squibs installed) and in the armed posi~
tion.
3. Connert megohmeter to SID connector P2,

4. Using megohmeter, place 500 Vdc across pins 2 and 7 on P2 for
at least 30 sec. Resistance readings should be 100 megohms or greater.

5, Using megohmeter, place 500 Vdc across pins 4 and 8 on P2 for
at least 30 sec. Resistance reading should be 100 megohms or greater.

6. Repeat steps 3 through 5 for second SID,

7. Return both SID's to safe position with the HDL control panel
D11008530,
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SIDS ELECTRICAL CHECK ;
Procedure C

1. Check that shorting plugs are installed in the back of squibs
before proceeding with this test. Unit is to be installed on the HDL
steel fixture C11008823,

2. Remove shorting connector from SIDs cable connecior Pl,
3. Connect Fl1 to HDL control panel D11008530,

4, Connect an ac-dc voltmeter to squib connector No. 1. Set
voltmeter for O to 3 Vdc range.

5. Remove shorting plug from connector P2 on the SID's,

6. Using HDL control panel D11008530, electrically cycle the
SID's from safe to arm, Observe the voltmeter during this operation,
No voltage should be recorded during the cycling operation.

7. Using HDL control panel D11008530, electrically cycle the
SID's from arm to safe, Observe voltmeter during this operation. o
voltage should be recoided during the cycling operation,

8, Set ac-dc voltmeter for O to 3 volts ac and repeat step 6 and
7.

9. Remove ac~dc voltmeter from squib connector No, 1 aand connect
it to squib connector No, 2.

10. Set voltmeter for O to 3 volts dc and repeat steps 6 and 7.

11, Set voltmeter for 0 to 3 volts ac and repeat steps 6 and 7.

12, Disconnect voltmeter from squib connector No, 2.

13. Remove Pl from HDL control panel,

14, Verify that unit is in the safe position by observing (S)
Safe in window of SIDs,

j 15, Unit is now ready for installation of squib connectors.
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