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GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
BETHPAGE, L. I., NEW. YORK 

U ?rRODUC'.L'IOH 

1,0 l ~1io ICD deflncn the 1300 cpc pouer 1nte:.•f ncc that exists between l'GiiS and 
Lfl~ (Rcnde zvou;; Radru: resolver, Gimble An.._iµc Sequence Trt1ns fomution 
.As~nbly, Attitw'l..e error dC!llodulatorn, hand controlle r a and throttle 
cont rollcra ). 

l, l 'I'he Boo cps power s i grial oupplied by PGNS will hove the foll:1winr, chr a c ter­
i. !>ti co uroer !:'.:1e load condi. tions specified in · ( -:i ) w:d ( 1.i) h~l O'-' · 

(l) Iloi,,ml c'onditions ( Boo cpo frequency synchronized by LG{; clock ). 

( r1l Vol tagc : 28 + ~ vru.s 
(b Frequency: 800 + o.5i cpo 
( c HaiT.lonic Content: 5% max 

( 2 ) Dei;;raded conditions (000 cps fr~que-:i.cy not synchroni::.cd by the LGC 
cl0ck ). 

la) \'ol"ta c:;o : 28 + 51 m ,t ; 
b) l<'r-)queucy : f;o ! 1.0 cpn 
c) Hamoriic Cootet!.t: ::;~! rinx 

( 3) Mnxilnl.ll:l load : 7 llfttts . nt 213 Yrtl.G Goo cps 

( 4 ) Lood ~ond1t ionn 

Max1.J:lum reAct1vc louu ohnll ue 3.5 VNl 
'.i.'hc 1iu; tantaneuut: value of load current shall r,ot deviate b:,· 
more the.n + 15:;ti of .the peak volue of the n mdo:.1entnl, from 
the 1n,;tontnneoun value ot the 1untlruncntal -::u.=ren-t: , •..--hen the 
load io cxd ted by the ·rolta{;e defined in 1.1( l) IJJ¥1cl" s t e dy 
state cond1tioru;. • 

( 5 ) The volt.age c1t PGl~ turn• on flhell not exceed 45 vol tu n ; a, 01.1 
--~--¥:..J' ~rbu1.lln....:tr.s;pls.;~Q.n n~l.e.G. L" second.a . 

( G) 'l'he load 01hall be DC crotind isvlated . . 
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REVISIONS · 

' 
NOTES: Unle~a Othen,ise Specified 

0 

0 

0 

. 1. North Amr:ican Aviati9n, . Inc. 
Space and Inton11&tion Systems Division 
Downey, California • • 

2. ?l.asi,a~husetts Institute c-f Tw,ehnclogy · 
_!net riunentation Lahoratory 
Cmbridge, Massachusetts 

3. Refer tc, ICD MHOl-01)06-116 tor additfonal connector detaHs 
and locat:lon. 

4. All rererenct, doe\ll'IM'tnt.e shall hf9 or l.Bteet issue. 

5. The . present Y.IT d~si.gn_ rrcwidee a pow.,r ~ ~md wtdch is- in 
conflict with the CSM single J)(lint ground rhi lC1eo~hy. NA3A 
"111 provide NAA a niv.tr pennltting this deviation to th~ 
standard CSM praetice. · 
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THIS DOCUMENT SPECIFIES 
TECHNICAL REQUIREMENTS 
AND' NOTHING HEREIN CON­
TAINED SHALL BE DEEMED 
TO ALTER THE TERMS OF 
ANY CONTRACT OR PUR­
CHASE ORDER BETWEEN 
ALL PARTIES AFFECTED 

NORTH AMERICAN AVIATION. INC. 
SPACE and INFORMATION SYSTEMS DIVISI•ON 
12214 LAKEWOOD l!!tLVD,, DOWNEY, CALlfW~RNIA 

CODE IDENl NO. SIZE 
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REVISIONS 

·oc· Power Characudetice t 

Bade DC Steady State Voltan li111.te ahall _ and .8 lt1 tr.. 
input. to neptiw nt.urn at.G&H/S&ID electrical pc,"8~ intertaoe. 

Variation■ t.o Buio-DC Stem St.ate Veil tap t 

Mwt. 
J.n1tant.aneou 

Valm1 

•• 31.8 VDC 

b. 31.8 lDC 

o. 32.8 VDC 

cl. -+tO VDC 

Min • . 
Inat.antaaeou 

Valm1 

2S.8 

24.0 

2S.I VDC 

-24 VDC 

Ut.ilisation 

At all tim1 (due to bu ripple) with 
• the exception ot tho• llat.ed a b, 

c, ri...--:--! . d; • 

Startin& liabal. aotor1 (approxillate]T 
fift ainutea prior to Delta V•1) ahall 

. ntum to normal limit, in l.eH than 
one Naond tor each aotor "It.an" 
pw.ae. 

Switchin& on ot s/c batte17 prior to 
Delta V•a or ent.17. 

Value, an open c1rouit wltage1. 
'lhe• an rand011 wltap pul•• ot 10 
aicro•conda aax1aull duration. 
lquipaent, lhall be te1ted tor 
ca1pat.ibillt7 aa epecitiad in 
PicuN fl. Souroe illpedanoe of the 
pal.Na lhall not be leH than that of 
tbe teat circuit. apecitiad in Pipn_ l • 

INTERFACE CONTROL DOCUMENT 
THIS DOCUMENT SPECIFIES 
TECHNICAL REQUIREMENTS 
AND NOTHING HEREIN CON­
.TAINED SHALL BE DEEMED 
TO Al TER THE TERMS OF 
ANY CONTRACT OR PUR-
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REVISIONS 

Power Interruption I There •hall be no 1nterrupt,1an ot DC power to lOC\d1, trcm prelamob 
through earth lan,:Ung tli&ht ph&HI tor normal or anergeno7 operation• modH , • 

Power ID&de: 
Nominal Minimum 

AOC Operate llO 90 
stamb7 10 8 

Optic1 . 150 130 90 

IMU Operate ·:,eo JOO 220 
stambJ 80 «J IIJ 

1>1ap1qa am controla 12 !I}. ~ 

TOTAL 7)0 ,ao 42D 

Parer SOUJ'Oe: The Ouidanoe and NaTigation S,.t• •hall operate tran the IJ)&oeoratt 
DC am AC 1uppq or it• 11mulated equiftlclt.. 

Nestlt.in Connection: NegatiTe bu power mum tor the AOC will be oonnecrt.S • 
to the AOC oha11il through a ohoke. lfegat.in bua pawer ret\11'118 tor other QIN 
1ubaratema 1h&ll be DC ilolated lrCID m ohu1il am 1ball be grounded-, bJ W, 
at the negatin bua cinlT• • 

Nwtr&l Conneotion: Neutral bu parer return tffll1mil • lhall be ilolat.ed trca 
MIT ohaal11 an:i fl'Clll nept.in DC t.•ndnal.l am •hall .be groanded, bJ' W, at. • 
the n~-.:.tral bu onlT. • 

Cirouit Breaker Rating,: 

CB 1/73, lO Amp 
CB 174, 10 Amp 
CB r,,, lO Amp 
CB /176, 10 Amp 
CB 1169, 2, Amp 
CB l/70, 2.5 Amp 
CB 1/"fl, 7 . .5 . Amp. 
CB N72, ?.S Amp 
CB 1167, 2.0 Amp 
CB 168, 2.0 Amp 

·c(l(fUTJ!R (Oper:te and S\amb7) 

Optio■ 

Dru (Operate) 

IMU HTR 

AC POWER 

fsolation: I10lation between the 1paoeoratt 28 voe lNI . II A" and 28 voe bu "Bi, •hall 
e provided b7 diodea within the G&N 5J8tem. TheH diode• •hall h&Te a "peak" inTerH 

Toltage oapabillt; of greater than «J "r0lt1. . . 

INTERFACE CONTROL i)()CUMENT 
THIS DOCUMENT SPECIFIES 
. TECHNICAL REQUIREMENTS 
AND NOTHING HEREIN CON­
TAINED SHALL BE DEEMED 
TO Al TER THE TERMS OF 

~ANY CONTRACT OR PUR-

NORTH AMERICAN AVIATION, INC . 
SPACE and IN1'""0RMATION SYSTEMS DIVISION 
12214 LAKEWOOD BLVD., DOWNEY, CALIFORNIA 

CODE IDENT NO. SIZE 

03953 A -216 



All PARTIES ArFECTED SHEET 5 

I REVISIONS 

Peak Pol«!r: Th-. peak power drawn by. the ~N- System shfl.11 not exceed · 700 
watts DC and 57 watts AC (exclusive of short durations transients or 
5 !e'!. maximum} • . 

AC F'o"11!lr Ch~racteristic~: 

I> I . 

~kr~~: 

J.~r,l'"ffll\] cf('rat 112£ t !'.'leranc" is negBgibJe (sychrcnized to m.aster 
· .timing system J. · · 

&nergenc;r: 400 ~ 7 cps 

&sic AC ~tf'!tdY St11.te Volta~ limits shall be 111.0 and 119.0 volts nns. 

Variation! to Basic AC Steady Stat~ Volt~ . 

J. 

~!rnnal of#'riitfonal instantaneous volta~ 11.rnite greater than ba!ic 
!teady state · voltage, may be 50 and 150 volts r:,is returi.ng t,(", 105 -
125 volbl rms within 15 ms and to basic st~tdy state l!Jl'dt.s within 
50 ms. 

f.bnorm!ll insta.ntan~ou~ high lillrlt volta~ • for gM!at e r dur;it 1(,n 
thnn normal orcratfonal Mid, 11.mit:. '\.''l"',ltag"" , may t-e 150 volts 
rms tor 100 ms. 

Modulation: 0. 5 ~rcent 

Inverter Failun-: There ~ s a mrud.mtDn ct l llli r,utf! ~,<l.t.chnVP.r t ~Jr.!! 
rcr AC poW'lr in the eV'f!r.t the rrunary inVP.rter fails and switchow.r 
~o secondary lnverter is required • 

. Sinus(lidal 
Totnl C~5tcrt ior: 
Highest Hanr,oni.c: 
Cre et Factors: 

~'.f. }~Ax:1m\JJl1 or P11nda.m~ntal 
4% ll.a.xim\U!l o! Fundamental 
1.414 :: 10% 

INTERFACE CONTROL DOCUMENT 
THIS DOCUMENT.SPECIFIES 
TECHNICAL REQUIREMENTS 
AND NOTHING HEREIN CON­
TAINED SHALL BE DEEMED 
TO ALTER THE TERMS OF 
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REVISION$ 
TRAEDlff SUSCEP'l'IBILlff TIST 

r----------- .o 

...----------:.--0 

Q CB 

Ve 

- >------~r C 
R 

Triger Speaitfoationa: 

Darationt 
Rate, 
.Ampl. I 

RiN Tim: 

leH than 20 UNO. 
10 ppl 
.50 to 8S 111ll1aap1 1nto sero reaiatanoe load 
o.s uaec. or 1••• - . 

SCOPE 

R • S ohlfa ncainal, carbon, 1/2 watt. 
C • b 1nal l utd, paper, 600 lmla 

Q • sea a1n rat.1.ng 10 a, 200 T 

Ro • Jiaa'1 nal lOK, carbon, l watt. 
CB • 10 utd!' paper, 200 wda 

L • 2SO~h 
Va • DC Souroe 100 to lSO V ✓-

.,/ 
Ro abange 1n indication bqond 171tea t.oleranoe, or topor&r7 or peraanent. daa,.p 
lhall. nn..1.t. 1n UT equi: nt llben a SO TOlt pw.N ot 10 llicro•cond duration) and 
a 10 ppa Npetition ta induced abow and below the 28 TOlt (now1Nl) DC aupp:q 
TOlta&- leftl . tor a per19(1 of S m1n,1te1 1i1n111U1D on either Bua A or &la B linee. 

The te.t. circuit., •• shown in t.he aocompany-1nc tiaan, lhall be uecl. The uineaoe 
ot t.he SO TOlt apib •hall be Manrecl with tm te.t. circuit. 1n an ·open cirouit.ed 
eiontipration. 'ftie •quipaent to be teated 1a then connected to the teat eet.-up, 
Ule npetit.ift pul.Na applied ~ the equipaent input, &Del renl.t.ant etfeot. O!l 

equiJ:119Dt. Maaured. · ·, 
. . 

"Equip!:8nt Under Teat" ehall be interpreted to Man the aubqeta or 11Ub979teu l!biob 
aab up the •quiP1Bnt of one circuit. breaker u ahown on lheet 9. 'l'bit teat. lhall 
not be pertol"Md at an:, lowr equ.ip:ient leftl. 

PIOUR! 1 

INTERFACE CONTROL DOCUMENT 

. THIS DOCUMENT SPECIFIES 
TECHNICAL REQUIREME~TS 
AND NOTHING HEREIN CON• 
TAINEO SHALL BE DEEMED 
TO ALTER THE TERMS OF 
ANY CONTRACT OR PUR­
CHASE ORDER BETWEEN 
ALL' PARTIES AFFECTED 

,...., .... ff ..... , .. 
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REVISIONS 
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IMU/CDU ON-OFF "A" 
IMU/GROUND 

IMU/CDU ~OFF "A" 
IMU/GROUND 

• I 

s&ID (S) :0 
I. 
I 

9 
. 15 

10 
16 

. IMU HEATER ON-0FP "A" ... 8 

nm HEATER GROUND 

OPTICS ~-OFF "An .- -

OPTICS GROUND 
Cc.¥.PUTER ON-CF!' "A" 
COMPUTER GROUND · -

CDU GROUND I 

AC PCMER 
AC PCMER 
VACANT 

CO)Wl.Jj45 · -· --

,. 

J 

7 

14 
2 

1 

4 

17 
18 

6 

I 
I 

G)· 
INTERFACE 
COOIIBCTOR 

MIT (~N) 

' 

I 

STRUCTt,JRE OROOND 
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C27-1W8P)O (NAA) 
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1.0 

· 1.1 

1.1.l 

GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
BETHPAGE, L. i., NEW YORK 

. D.C.S~:;te m Chara cte risti cs 

D.C. Pc~fr Cha r acte ri ~ti co 
l 

D.C. Steudy -St ote Vol ta~e 

ThE full owirw d- c ::; tt:A dy- s tnte vol tnt:c.s , i ncl 11rl in1~ ri riple vol t,ace s , 
!Je l ween c.."lQ - cycles a nd l 'J Kens , :, hall be pr ov idc•i by GAEC a t th <, 
G!IEC-MIT J /P 2,.:2 nn.J J/P ,.:31 cl.r- ct r i.cfl l uvwl r i. :1.Lt:rt'nc ,. connc_- ctor:;: 

I ns tanta neous b .eRd -State Volta ~e 

Min 

3c , )V 22.0v 

.:12. 5v 

M-is sicn Phfase s 

All mis s ion phases in which 
onl IMU Standb Mode exi s t 

All mi s sion 6ha se s in whi ~h 
PGNS is i n onerntinr mod·~:,. ----==:;:::;;=========~----

1.1.c' 

1. 1,3 

1. 2 

-'-. 3 . .l 

Powe r Interrupt ~on 

D,ir i ng t hose mbsion phases in which only ·the !MU/Standby Mod,• exists 
·>os s ible 'l -'.nilcr in t err u:,tions ( ze ro voltnge ) m:'iy occ 1.1 r fo r ne riods up 
t o t hree minutes. 

Trans ient Volt aGes 

No ch r,.nr,e in e q •..1 i '"lment ope ration t.eyond system tole r a nc i;s , or t,.:_mn­
orar:, or '.'.lermanent damar.;e s hA..lJ. res 1Jl t ln any eq1lipment. wh e n tran­
s i ent ~oltaee~, ~s sneci r ied in FiE ' r e 1 a r c inje~tcd in tn the d-c 
v ol tnr;•.:: Sllpply l r: ads . 

D. C. Nc rcu t i ve P(M<.' r Rct·.irns 

The WC D. C. riE,1~:!t ive riowe r ret :lrn will be conne ct.eel · i.n t. ,~rn ally t o 
t hP. Jl}C cc,a s s is;. oll othe r d - c negative uowcr r et11rns shall l:,e d-c 
isolated :·r o!n PGNS cho.r, s i s anci ~-c :,ower .rr:t urn, :rnd will b<: gr o11nded 
a t c,n e ;;oint only , i.e., t h t' LEM D. C. Necat i ve B is . 

D.C. n~va tive nowe r ret 1lrn s shall be or ovidcd f'o 1' PGr1S a s sh_own in 
F: icun : 2 . 

I n fl 1(•11cr r:; n D-C ElPctrica l Sys t e rr. 

Pe t'l e c t ed Rippl C:
1 

t ' 

The ,, tili.wtion e q11ipm0, nt :;hall r1o t cn·lse c111T(' '1t, mod11ln.ti.on ( ; f th e 
s t eP.dy - s t nte d- c c urrent i n <: xc ess of' c? o.rnns •; C' (lk t.o '.l<: nk i'rom 20 c r s to 
4 Kc ,,:;. rrnd· rt c·c r eas in ('. c1t c.Otlb . pe r d ec:~.d'? el,ov c> l.1 Kcp::; wh r: 11 mr, nsn r ed 
with :i. 0, c''..> oh m r esi stor in th e power d i s tri buti on l ine . 
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GRUMMJ'.N AIRCRAFT ENGINEERING CORPORATION 
BETHPAGE, L. I., NEW YORK 

~----------------------- ----------------·----------, 
J.. 3 . <..' 

2 .1 

:-:: .1.1 

2 .1. 2 

2 .L3 

2 .1.5 

2 .1.G 

..., 0 ,_ . c.. 

I· 1r11~;1i ,, rr •·n' r!1·1l i , ,_. \ (::· :-: thrin ()() :,rn , .,•, :· f\! 'tr-r ,".) ::, i.c r 0rc~nnd.: . 
w 1th :- 1 r: . :: 1 1 1·· : ; : t ~":: ii: , 1:, nc ·· 

fl -C · POHER Ol!AR/ic-I'EIUG'.I'ICS 

li -C GTCI\DY-STATE VOL'D\GE 

The .:tead~r-state input voltuce provided by GAF.C at the GAEO-MIT . 
electrical power interface connector· shall ue ~.15 .:!:_ 2 .5 volts, nns. 

TRI\JiSII-JlT VOLTJ\GEG 

T.rans i ent vnltafi e;:, shr,i.l not exceed 225 volts, peak, from transient 
scart to 2 . ~ millisecond. l\fter 2 .5 niilliseNndn the: volta Ge shall 
be within t he lilllit Ll r.1f 144 V•)ltt: , peak , t o 188 volts, peak with 
recovery t o steady-state condit ions \/itllin 50 milliseconu.s, 

,: 

VOL'.Li,GE SPIKE3 

Volt.nee sp i kes, sup~rirrt!)osed on the sinusoida l ,-:ave shape, shall 
not cXct!cd 1:) vc.lts~ . peal~ , with C)(J'p 1·ecove:ry within 0 . ::'5 mil.ti­
::;econ,ls. 

PHASES - Sin(jlc phase. 

Sinuuoidal 
Crest Fact or L 4 l. :': o. 1 
Totnl Distort~on - 5¾ max. 
Indivi. rlual Harmonic Distortion - 4% mnx. • 

fl -C P(Jl..'ER RETI.Hl.N 

The 11- c power retun1 slioll be icolated fro1:1 MIT chai;sis o.nu rl-c 
r eturn. 



GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
DETHPAGE, L. I., NEW YORK 

3 . o romm DISTRll'U'I' ION 8YS'l'EM 

3.1 

Fi gur e ~ tle 1i .:ts the power di::;tritution ~;ystem . ___________ ___ 

CJ.LCUIT i:iftr-:AD~H RATINGS 

er 1 .. c r,121, 

Cl l1 c m .G1 

CF l:cm.:!2 

Cr. l1 c 1;~~ L2 

CB l-1-CK'l~ 

r<, f " l'l' OCt' 

15 amp 

3 nmp 

5 Rmp 

3 ump a- c 

3 a'Tlp 

onh· ) 

lJ,llJ one r/Clll ' s 

I MU St!:!nduy 

we 

'l'he power rc qu .lrcJ nhall not ex-:eed ( at ~: j y .D .c . ) the follo\ii nc : 

• Equi_pmcnt/Mocle M;ix Power Av. P<~wc r Mi r, PPw<~ r 

i:,ru/Standlly 60 , ., (~ liO 

mu/operate 3eo ?::· :? 2'20 

LCC /stnnllt>y 1~' 10 K 

r..cc/opc-r<.:'.;e 130 1/C, ') J 

AOT J 'j ) 

' O'l' ta - c ~ -.;c \' :) · ., Nc1;. :k.,- . 
at. 15v .. c . , I-
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1r.STH fNT4T1QN LA£1()RAT Rlf 

"'" SA HU f,116 I lHUT OF "rE.CMNOLOG'v 

CA ... BR IOG! . MASS 

PREPARED BY J\ I i1d f .r rnor 

a. r h 1c (15 

l\·1 C 2:; - "fi B 
If JG IPJ.f ~ IE R ::-: J'E 'lf, J( 'J T 0 ",HFf 1 

!'RO 'EDlfHl-, ' 
Of 

. 1 PH fl IA HY'. Tlw a~':·emblv .::hall perform :1r .specified i n Un~ i-, et· t i. nn ( !. I) 
\ \it 1in tt1c lirnit of the following c onstraint. ·: 

a , ,Sup )ty· rolt< g . • 2:) tO :-W V<t (' 

. i;;emb1 • Te n q..>e ·, lure: 60- J,' t l 10° F 
Load Hes· slanc e: J K 

d. S ' gnal ground ·1·onn, ·ted to u vdc 
• 

l. Li · \ oltugP. Gn in l ange. \lvith o ~320(J cps .' inf> \ a v1" i np11 t Jt° 'O mv. 1· 1 q' ·I< 
voltnge g;:I!:; :1TI7Th-alifu-;L bl • from~-?-, tp U~. 1 his ::iclJu~ tnH'nt ~·ha Lb' ma.ch· b. 
s~lPding the appropriate \·3Jue of 1112 '-:1 ,ifh \ ill b(> colln t t "'d to 1'11 a 1d J•tl 
durin IHI , < nli.br, .ton . ..... 

1 l 2 oltag . Gain , 1-:i:bilit;v. Afti ;c the voltagt, ga in hn :,; bt l n acij\.l;:, erl n.~ d • ·, 1·1 ,c, 
in L l. ~1rnn -!W t ~-;:- -1oorP t ,an 1- pcr,.' ('Ut or t he ('Ollstt~a i r1t ar·:1tior,::, \'. di i• 

in I. 1. 

:{2fHl qJs ,-, in' wav ' irwm < f I{) r v. rrn~, ttw ph,1 P 

. hift ()f he output w i h r ::,ped to hf'. inµ ut ~ h1 l l h t"' 131 10 fo r a 11 , it,, C' irt. 

wit hin tit('' 1·a1 ~f• sµec if1Pd in 1. l. 1. 

....,..,__ __ ....,.. ______ ,=-..... '·- Fc.t· all volta.•1p gain:-5 v-:itl in the 1· an gt> ~! p,•ifietl ir· l 1 ), 

•v n c»utput c,1 f JO V rms shall bt> wi bin :i"" of th<·\ olt-11!,l' ia.n 
r JC 'onclition .. • .. of 1. l. l. 

l. l. 5 Harm0ni • • Tlw harnwni<- di.- tnrtion nl th e o 1t ?t ·olta_el :-;Ii 11 
hf; le~s thnn l pet • tht!>. <'ondition ,"} ,C( 1fied in L L 1 and tess tha 1 .1 p·t', 1'1 • 

unct •r i.h • c;'d jn 1. l. L 

se. With th i 1t ut te ·minal shorted to O vd tiw c,\11 fl ,t 
ban ')( 1nv. r1ns. 

1~_T 11. Th<: r 
}S. 

ThP capn ·t anC' t' 

·omplianec uf thi~· as,-,embly with de. 1gn ma r v in 
i.; pe(:ific tion' is 1 c 1ir .r 11···or to • eptnnc.9 only Th as ..::<'ml>ly ,·hall pci·tm, 

p diied in thi ~e tit n {. 2) \Vl in the limils of the followin g con ·fr int • 

..i. upf 1. \' olhge: 
h . As~et 1bly Temperatur-

IL 21 

_ 7. 5 vdc 
80" l-1' 



I N TRU fNTArtON lASORATORV . . 
_MASS HU t;lTS INS ,ru:rE O !: C l-' Ot.. <J" 

C 131'tl~· MA55 
( 2::-> - f' I ) 

SHf.£ T 

oAT .1 lnn;h l!Hi,J 

IHTG I ~ EA i\LPLIFil~ H S l~f J •'h !\'I IO NS 
A1TI) T ·J• ]' PHOCEDt·HE. ' 0 

..-.~-----=--..,...--------~----------.--,.,--,---,.-..,......-------- --,------

(' . Rl2 : 
cl. Load Th's1stanv • lO K olm ~ 
c. ignal round l:(.nm ckd to fJ ·ck 

1. 2. l LOOf Garn. \\ ith ::i .{2(10 '"'PS sin V:--t\' I p ,t < d thr- () (rut c1ltore f1.·. 1 

. t l. 0 V n11s 1 ti;-~ loop gnin .·h, 11 ,, 20 ► l db. ...__ 

a. Loop ,.ain shnll be s spi.: ·ifled in 1. 2. l. 

b. ThP i 1 ut ·ol age- sh,l ll be mo.intain •d at n l r>vel cqu< t,, tl .a 
r quired to produc a voltag at tt e output t 't'mllln ls o l. 
• 200 I s. 

\<1ichis 
V rm.· ni 

Gain The gain mnxgin ~hall h • µ:r.,atcr tilall G ·ib und 'l' tJ, 
lowing co n . 

lL ~7 

a. 1.oop gain sl all be ..is .sp .c-irit;d in J. 2. l. 

b. Th 'nput volt..tg, s 1· l1 be maintained at a l<>v -.l Pila t th:, wl frh 
is re 1uil' d to prndtH'P ,1 ·oltng nt tfw olftput h•r•rpin:il c,f t \' 1·111--; 

n ' 20' ('P, . 

1AHY. ' 
s of the foll 

st.5 in bis se • ion ( 2. 1) ~lnll bf' 
c c.m st'b.d n t.-. • 

25 • 0. -~ vcl< 
. 1forutl1rc: BO" ➔ 10° F 

·tor: . 10 K ohl s .L 5°~ 
pd connfi tcd to o vd e 

r Ol' ithir1 ti1c 

\i\'ith o :J200 :{2 p,, ine \ ave of 10 1-, tl. l rnv. i-11 

11:-1.L·. rnea ~urc the vol tag-c> rrain, with 

h 111 s '.t 2l'l 

ms+ 2% 

TJ_sing data nc(Juired in 2. i. l alculnt .. ~·nlt{'igt 
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2. APPLICAB 

2.1 
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doc nta tona a part of th1 cirtcati 
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002 
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• 
P.uol1o G Spccificat·on 

Ts 2007019 
Rev B 

3. ELECTRICAL SPECIFICATION . 

3 .1 PRIMARY. Th ssem ly shal rfo.rm as spec fed in this section (3 .1) 
within the limi s of the follo ng constr ints unless oth rwise noted : 

a . Assemblv tempcratur 
b . Input volta~e: 
c . Frequency : 
d . Loads: 

I . IRIG 
II . PIP 

15° to 65 °c 
28 .o ± 0 . 2 v nns 
3?00 ± 32 cps 

15 . 6.n., 5 ... 
3. 8.n. 51, 

3
0 
1.1 _pri~~_!_nt I m da~g. T he impedanc from pin 1 t pi n 2 shall h!lvc a rna ~nit.ucle of 

370 ::i5S'. at a ph, se an ,le of -7'.)0 7°, \\ itn t h lc,ads rem oved, 

3.1 . 2 Output Vo t ge . The vol~age retveen pins 5 and 6 shtll be 4 . 00 ± 0 . 1? V :nn~ . 
The volt'lt"e between pins 3 -md 4 shnl be 2 . 00 ± 0 . 06 . 

3. 1. 3 RI se. The volt c bet w n pins 3 and l.i. nd bet ween pins 5 and 6 shall 
be in phase with spect to the voltage between pins 1 and 2 . 

3 .1.4 Continuitv. The resistance between pin 4 and pin 7 shall be 0.5.n. mex . 
with input vo t r:e and loads removed . 

3 ,3 PROOOCT CCID'IGURATIOM . 

3.3.1 Dr win,,s . The confi~a ion of the nssPnihly sholl h e in ac ordan e with 
APOLLO G&N Drawing 2007019 and all dr :wings and engineerinr da a fe en ed hereon. 

3 . 3. 2 Maximum Wei c-,ht . 6 8 grams 

3.3 . 3 Insulation Resistance. The resistance betveen the electric1l inter c~nnection 
of all ssembl:, pins and the :>ssem y mount~ scr ws shP 1 be a 1 ast 100 l"le ohs, 
The insulation resist nee et en pins land 3, between pins 1 and 5, and between 
pins 3 and 5 shall be at east 100 megohms . 

3 
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b. 
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uct to as• 

• oth specified, 
cond.1t101t8: 

d.ity: 
ure: 

!J..3. 1 Pr1 tests requi d 
'Within the ts o:f the f lloW'ing CC1:ifl,ni. 

a. 

c. 
d. 

cy: 
tup &B 1nd1 fl.ted in 11.gu.re 1 

25 i 1o•c 
9°' . 
~3 to 3 inoh 

15• to 4o•c 
2 .O . ~ V 

200 t 32 C'pS 

eetrieal Perf'orma.nco Ts•• SUl"e t e follo in: 

a. Driving in 1nipcd.ance ! . 
b. Out ut vol.tag es t. 
c. Phase • 
d. Continuity {i.d h input vol 

4. CL • ass b visual 
to the 011:1.reierirt APOLLO GIN Draving 20070 . 
be to 1nspeot1on tor nie s, s ... - ......... 8, b 
contaminant , pin mi nt, and legibilltY, 

4 ~~~=-~~~~• With the 
a ~1na cnnne 
electric rn:ll'~,mu·11• ion to the 1lte't 

de . !he 
d t euit of 6.0 UE\.. 

gohrGs. e n 
a -pin• 3 and at 1 
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a . 
b. 

d. 
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PIP 

rature: 

module to Vib 
b t!on hllll 1e 

oc ave per 15 s. 
to o.4 inch 

4. 6. 2 Dt; ,., Tibra,tion t I xtctation 
h.OO to. V r od 11ter an l 
shall no lie a .00 :t 0.2 

15• to ~•c 
28.0 
200 ± 
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1 . SCOPE 

APOLLO G&l pecification 
PS2007060 REV -

1. 1 PURPOSE. This specification establishes the detail requirements for complete 
identification and acceptance of the PIP Preamp Assembly, Part umber 
2007060-011. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise spe cified, Military Standards and Specifications 
shall be the issue in effect on the <late of r equest for proposal or invitation to bid. 

SPECIFICATIONS 

APOLLO G& 1 

ND1002214 

STANDARDS 

Military 

MIL-STD-202C 

DRAWINGS 

APOLLO G& 

2007060 

General Specification for Preservation, Packaging, Packing 
and Container Marking of APOLLO Guidance and avigation 
Major Assemblies, Assemblies, Subassemblies, Parts and 
Associated Ground Support Equipment 

Test Methods for Electronic and Electrical Component Parts 

PIP Preamp Assembly 

(Copies of specifications, standards, drawings, bulletins, and publications r equired by 
suppliers in connection with specific procurement functions should be obtained from the 
procuring activity or as directed by the contracting officer). 

2. 2 CONFLICTING REQUIREMENTS. In the ev nt of a conflict between requirements , the • 
following order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO 
Management of the conflict. 

a. The contract 
b. This specification 
c . Documents listed in this section. 

2 



AI ,0 r, • f '"'pc<· • fic:.1 . • or. 
P.'c:.0070 0 P-tV B 

) . , '! -r ME.:T:' s. T)rn 'G IITIOI' . 

diffcrcn .·u1 pre:1:rnplifiP1· c·rc.: 1·.,r-y to cll:ipl"fy ~Le 
. (' generator ou 11ut ~ • 1;11: 1 . 

. 1 . 1 I11pu1:.·· . r:1r11 ..,_..,,c·1.bl,y ..;b._ll pll'
0

011n a.: ,pc-if'" cl 1ter i1, ,., ,b 1-;1 follow·t¥~ 1 t r-.:. " l 
ripL t:: • 

~ -

~ . 1.·,.1 
l'ollO\-r _ : 

. 
1J . 
(• . 

(' ;u1 ly \ ol~~ cc.· . 11ic J ( ~·u1ply VO ue:;c i. · H he • •> i•o lrnr _ : 

1 . +· I • \'cl c· !101 ir1al 
,, . + L. VtJ<· enhanced 
? 
J . +· 1 . 11 Vd<: de 1•r, de d 

A I 

rm-u • , r : .AL-~ 

:·1r•,r I N'.JI~ 'lmE l· ,tif j;('v T 'fl( ~IC; 

• l:Jt(·c-d V· r :_. 1,1.r• 0 ~o 11.1 ' .. r.ic,"'ulc LOO <'p.., ., 5: -
I :ll llt. fl! l;o lOC kc 

"inrlc - nd, a -~vpp +· <'' ll·c , 3 . • k · , i ml < 5: I -
Tu11 '", lOkc ~t::1 

ctpply (\u-~· •n~ l', in . l'he de currC;nt dn .. in i'rorn thC' +· 8 vck cupply sr1 · ll. b .., 

0 . i;· I' • I' ill i.Pll un 
0 ,-. , f'•ta. n011.i.n ..... l 
o . ,J· 1:u.i. Ir ' vi mum 

1 1c prcwnplii'ier frc,1u :Pc,, rC':--pou. t , r i or T,O c. l <;l'l r • (' • 1 ~ . 1 . :.. . • t rcr ucncy ~e~1Jon:·;c . 
c-onw c· • on oi' C:.. :::lioll be .., 

only. 
~pee· ficd j n '~'oblc II . This test shall be run prior to encapsulat ion 
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TABLE Il 

F R E UE CY RESPONSE 

INPUT CO DITIONS I OUTPUT REQUIREME TS 

BALANCED INPUT 
I DIFFERENTIAL OUTPUT 

Frequency Amplitude 
GAI~ V/V 

CPS ±2% mv pp ±2% 

100 100 19. 5 + 5%, - 40 % 
320 i 19. 5 ±5% 
l kc t 3.2kc I l 

l0kc I 19. 5 ±5% 
32kc 

I 
I 19. 5 +5%,- 10% 

l00kc 100 19. 5 +5%, -40 % 
1 

3 . 1. 2. 3 Gain and Phase . 
Table III. 

The transfer characterist ics shall be as specified in 

TABLE ID 

GAL AND PHASE 

L~PUT SIGNAL I DC SUPPLY OUTIJUT 

I 

l 
Frequency Amplitude ,

1 
(Vdc) Gain (±5%) 1 P hase (±3 °) j 

(±8 cps ) (mv pp ) 

3 . 2 kc 100 +23.4 14 
I 

- 46° 

3 . 2 kc 100 +27 . 5 14 - 46° I 
3 . 2 kc 100 +31. 6 14 - 46° 

3 . 1. 2. 4 oise. Pr amplifier output noise s hall be 2 mv pp maximum for a bandwidth 
of 0. 06 cps to 10 KC . 

3 . l. 2. 5 Overload- Distortion. The preamplifier distortion s hall be 5 per cent maximum 

for an output leve l of 5 Vpp. 

3 . 1. 2. 6 Common- Mode Rejection Ratio . The common- mode reject ion rat io for the 
preamplifier s hall be as specified in Table IV . 
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TABLE IV 

APOLLO G&N Specification 
PS2007060 REV -

COMMON MODE REJECTION RATIO 

1 

3.2 

10 

2 

2 

2 

3.2 PRODUCT CO FIGURATION 

>3300 

>5000 

>3300 

3. 2.1 Drawings. The configuration of th ass rnbly shall be in accordance with APOLLO 
G&N Drawing 2007060 and all drawings and engineering data referenced thereon. 

3. 2. 2 Standards of Manufacturing, Manufacturing Process and Production 

3 . 2. 2.1 Insulation Resistance. The resi ·tance between the cl ctrical interconnection of 
all assembly pins and th assembly mounting screws shall b at least 100 megohms . 

5 



- 4. Q ALI TY ASSURANCE PROVISIONS 

APOLLO G&N Specification 
PS2007060 REV -

4. 1 GENERAL. The contractor responsible for the manufacture of the assembly shall 
be responsible for the accomplishment of each test required herein. 

4. 1. 1 Test Conditions 

4 . 1. 1. 1 Environmental. Unless otherwise sp cified, the assemblies shall be te ted unde r 
the following ambient conditions: 

a. Temperature: 25° ±10°C 
b. Relative Humidity: 901 max 
e. Barometric Pre, sure: 28 to 32 inches of Hg 

4 . 1. 1. 2 Supply Voltage . The ass mbly shall be tested with the de supply voltage specified 
in 3. 1. 1. a. 

4. 1. 1. 3 Test Signals. The required input signals are specified in Table I. 

4. l. 1. 4 Test S tup. The re uired test setup is shown in Figure 1. 

4. 1. 2 Nonconforming Units. Failure of the unit to pass any examination or test of this 
specification shall automatically classify the unit as nonconforming. Each nonconforming 
unit corrected by the contractor shall be reinspect d. Reinspection may be limited to the 
test or examination which defined the nonconformance, or when directed by the cognizant 
inspector, a complete retest and reexamination may be r equired. Jonconforming units 
which have not been corrected will be considered for acceptanc only upon formal applica­
tion by the contractor to the cognizant NASA representative. 

4. 2 TESTS 

4. 2. 1 Drawing Compliance. The assembly shall be visually examined for compliance to the 
requirements of APOLLO G&N Drawing 2007060. Particular attention shall be given to inspec­
tion for nicks, scratches, burrs, dents, encapsulant defects, contaminants, pin misalignment, 

and legibil ity and appearance of marking. 

4. 2. 2 Workmanship-Vibration. The assembly shall be vibrated along the axis shown in Figure 2. 
The vibration shall be simple harmonic motion swept from 10 to c000 cps at a rate of 1 octtne/ 
15 sec. The magnitude of vibration shall be 6. 0g rms limited to a 0. 4 inch pp constant displace­
ment from 10 cps to the crossover frequency. The assembly shall be energized in accordance 
with Figure 1. The balanced input signal shall be 100 mv pp. The preamplifier output s hall 
be monitored (see Figure 3) such that sig-nificant changes in the amplitude and pha e 
relationship of the output will be detected. The relationship of the output sha.ll remain 
unchanged before, during and after vibration. A change in relat:'...onship shall constitut e 
a failure . Af'ter vibration, the assembly shall be visually exam·ned as specii·::. ..a 
in 4 . :.. .1. 
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Common P in 1 
(Trigger Channel D) 
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4. 2. 3 Insulation Resistance. With the assembly mounted by its mounting screws to a 
metal plate and all pins electrically connected together, the resistance shall be measured 
from the electrical interconnection to the metal plate in accordance with method 302 of 
Standard MIL-STD-202. The megohmrneter used shall have an output of 225±75 vdc, 
limited to a short circuit of 6. 0 µ.a. The resistance indicated shall be at least 100 megohm s . 

4. 2. 4 Supply Current Drain. With the test setup shown in Figure 1 and the following 
conditions established, the current at pin 1 shall be 0. 52 ma minimum to 0. 62 ma maximum. 

a. ominal de supply voltage applied to pin 1 (+} and pin 4 (-). 

b. The amplitude of the balanced input signal applied to pin 6 (Input 1), piri. 8 (Input 2) 
and pin 3 (center tap ground) reduced to zero. 

4. 2. 5 Frequency Response. With the following conditions established, the differential 
amplifier frequency response shall be as specified in Table II. 

a. Capacitor C2 electrically disc01mected. 

b. Nominal de supply voltage applied to pin 1 (+) and pin 4 (-} . 

c. Balanced input signal of 100 mv pp applied to pin 7 (Input 1), pin 1 (Input 2) 
and pin 3 (center tap ground). 

d. The output signal measured differentially from pin 2 (output 1) to pin 5 (output 2) 
with pin 4 common. 

e. This test shall be run prior to encapsulation only. 

4. 2. 6 Gain and Phase. With the following conditions established, the preamplifier gain 
and phase at pin 2 (output 1), pin 5 (output 2) and pin 4 (common) shall be as specified in Table 
rrr. 

a. A 100 mv balanc d input signal applied to pin 7 (Input 1), pin 9 (Input 2) and pin 3 
(center tap ground). 

b. The de supply voltage adjusted in accordance with Table III. 

c. Phase measurements made with respect to the signal applied differentially in 
accordance with a. 

4. 2. 7 Noise. With the following conditions established, the preamplifier output noise shall 
be 2 mv pp maximum for a bandwidth of 0. 06 cps to l0Kc. 

a. Nominal de supply voltage applied to pin 1 (+) and pin 4 (-). 

b. Pins 7 and ')disconnected from the balanced input and connected to pin 3. 

10 
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4. 2. 8 Overload-Distortion. With the following conditions established, the preamplifier 
distortion shall be 5 percent maximum from pin 2 to pin 5 with pin 4 common. 

a. Nominal de supply voltage applied to pin 1 (+) and pin 4 (-). 

b. The balanced input signal adjusted to produce a 5 Vpp output at pin 2 to pin 5 
with pin 4 common. 

4. 2. 9 Common-Mode Rejection Ratio. With the following conditions established the common­
mode rejection ratio (CMRR) shall be as specified in Table IV. 

a. Nominal de supply voltage applied to pin 1 (+) and pin 4 (-). 

b. The balanced input signal disconnected and a single ended signal of 2Vpp varied 
in frequency in accordance with Table IV applied to pins 7 and 9 (Hi) and pin 3 (Lo). 

c. The output signal measured differentially from pin 2 (Output 1) to pin 5 (Output 2) 
with pin 4 common. 

d. The common mode gain (ACM) calculated at each frequency by dividing the output 
signal amplitude (c) by the input signal amplitude (b) . 

e. The CMRR obtained by dividing the nominal amplifier gain (Ao) which equals 14 . 2 
by the common mode gain (ACM)· 

CMRR = Ao 

AcM 

5. PREPARATION FOR DELIVERY 

5 . 1 GENERAL. Preparation for delivery shall be in accordance with Specification 
ND1002214. 

6. NOTES. one . 

ETP:efo 11 
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t 
1. SCOPE 

J.. 1 PURroSE. This spccificati.on estRhJishcs t.he .Jetail ret")uirem<"nt,s for comp]cte / 
idcntifi.cntion and accep~ance of th~ Temperat'Ure Control Module, Put No. ; ·_.·I • 
200'{064-011. 

1. 2 PRODUCT CONFIGURATION BASELINE ACCEPrA.NCF.S . 'rhe product eonfi,:uration base• 
line shall be established by the FACI of CEI Serial No . • This ·unit and 
all subsequent w1its, regar,llesE of intcnde<i use, shall be accepted t o the con-
f .i('Uration defined by Serial No. unless formally approved otherwi se no re-
qui ~J by ANA Bull tin No. 445. 

2. APPLICABLE OOCUJ.iENTS 

2.1 EFFECTIVE ISSUF.S. The follo'.iinr, <locumcnts form a part of this speetf:irn.ti on 
,o the c ten tpccif ' e1l he ein. Uuless ot..herwise Gpeclfi <l, Mtltto.ry Sto.ndru·ds 

J\Jl,l Sp~<:lflr.a.tions shall be the isoue in effect on the date of request for proposal 
or invitation obi~. 

/ SPEClFICA't'I0NS 

Aro LI.O G1~N 

ND 1002214 

STANDARDS 

Military 

MJ t-s·.rn-202 

DRAWINGS 

Aro LW Gl', N 

2 7064 

General Specific~tion for Preservation, Packar,ine, 
P:ickinr; an,i C .. mtainer Marking of AffiLIJ) GuJ dance 
and Navir,e.t.ion t-tajor Assemblicr;, A:rncmhlics , Sub­
a.ssemolies, Pa.rtG and Associatecl Ground Support 
Equipment 

Tent Methods for Electronic and Electrical Component 
Parts 

T perature Control ModUle Ascy 

(Copies of cpccific~tions, standards, drnwinGc, bulletins, ~nd publications required 
by cuppli era in connection with specific procurement functions should be obtained 
from the procuring activity or ns directed by the contractinc officer. ) 
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2. 2 CONFLI CTING ~tJIROOmS. In the event of a c-onflict. bet.ween require-
1':lcnts of the contract, thin specification and the documents listed in this 
::ectlon, the followiim order of prcce<ience shall o.pply. The contractor shall 
also notify MIT/IL .AroIJ.O Mano.eement of the conflict. 

n. The contract 
/ b. This speciflcation 

c. n>cuments listed in this section 

. i 
I 
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~UIREMENTS . 
, .. - .. 

PERFORMAIICB •'.. . 
;,. . 

3.1.1 Test Environ~ent. The m:>dule shall t'unction as specified her~in when. the , . 
.- temperature of t~e hea~si nlt is in the range of 15• to 65•c. • 

3.1.2 Electrical In'Pllt. The JllOd'.lle shall 1'unction as specified herein when .up­
plled with an electrical input from 22. 0 to· 33_.5 ~c. 

With a voltap:e from 22. o . .io~33.'5'.$'dir't)plied:So 1ha ,·-.: 3.1.3 ·"0n" Mode of 9Pere.tion. 
excitation terminals and a load 
terminal, the output transistor 

resistor of 8. 9:l:l, -1-·- ohms connected to the loa.d _ 
s~turation voltage (VCE) SQ.all b~ less than L:S vdc. • .. ~ • 

"\. 
3.1.4 "Off" MJde of Operation. With the conditions established as specified in· 
3. 1. 3 and the input shorted to O vdc, the load voltage drop shall not exceed o. 2 vdC• •~?-

PROOOCT CO.NFIGURATIOB . · •• 
j · 

,, ... , . • . 

3~2.1.1 Drawings. • The coni'iguration of the module sba.11 be-in accordance with the . 
AR>LW G&N Drawing 2007064 and all the dra.wini;s and engineering data ref~Nnced 
thereon. . ~ -

3.2.1.1 Weight. _The maximum weight of the module shall not exceed 3 oun~e1. 
. ... " ; 

3.2.2 Insulation Resistance. The insulation resi stance between each JWdule pin 
and the module mounting screws shall be equal to or greater then 100 megohms. . • • 

I 
• I • ~ 

.. 
' 

- ' 

! 

: . . ... .. · .. 
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4. QUALITY ASSURANCE PROVISIOUS 

< . . 

AI-QLID G?fN Specification 
PS 2007o64 Rev ;t 

4.1 GENERAL. The contractor responsible for the manufacture of the assembly shall 
be responsible for the accomplishment of each test required herein. 

4.1.1 ?lonconforr.unp· Units. Failure of the unit to pass any examination or test of 
this specification shall automatically classify the unit as nonconfo:n:iing. Each 
nonconforming,unit corrected by the contractor shall be reinspected. Reinspection 
MAJ' be limited to the test or examination which defined the nonconformance, or, 

·when directed by the cognizant inspector, a complete retest and reexamination may 
be requirea. Nonconforming units which have noi been corrected will be considered 
tor acceptance only upon formal appiication by the contractor to the cognizant · 
NASA represent ... ·.ive. 

4.1.2 Test Conditions 

4.1.2.1 Environncntal. Unless otherwise specified, the module shall be tested 
under the following ambient conditions.; , . ... 

~ ~-.•,;~-

b. Relative Humidity: 9~ ma.x 
./ 

c. Barometric Pressure: 28 to 32 inches of Hg 

-:1: ... ~··, :::: ~ '". t :~: ...! : :., . . ~. · . ·- .... • . . ··.·- .· -·• ~ :· •,..,,~.- ·--~--~, . ; .J ": :-- • .-- ·,, • .1.:. -:; .. _ . ..... _ .. ;_ , 
) ,~ ;.:1. 1:.:~'.,2 ,:. '' ,j :.~:; :J.~•~.•r~: .. j_°'_ :.. ~ :: : l .. -~.: • ' !.,,., I:!_ . ; ~:: ::. _,,:.•,-_- ~-:: .• .. -,~-_.-:.. . 1.; ,. _ :- : ·~ ~ -~ · 

·--~ . . · :: .:_c, ~-jl-.... t i..i. ,:" : ·: .. •:-.: ~1 · ·.!: ·. :-,~.::. ~~- •. C 2 • :_! 

4.1.2. 2 Test Power. 'An. electrical input from.- 22;o _to 33~ 5 vdc ·ts necessary to· perform 
the te!lts specified herein: 

4.1.2.3 Test Setuu. Prior to performing the tests specified in 4.2.3 through 
4.2.7, the module shall be set up for test as sho..'Tl in Figure 1. 

4.2 TESTS 

4.2.1 Dra,dne; Compliance. The module shall be visually examined for compliance 
to the requirem.?nts of the .AroLID G'.·U Dra: . .ing 2007o64. Particular attention shall 
be given to inspection for nicks, scratches, burrs, dents, encapsulant defects, 
contaminants, pin m.isa.ligrunent, an<l legibility and appearance of markings. 

4.2.1.1 Weight. The weight of the module sha.11 not exceed 3 ounces. 

" 

~ 
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-✓ • 

RL 

M3 HI 

1 Lo 

1 

Pl - Varla~le DC Power Supply, 22. 0 ½> 33. 5 vdc, Oto· 5 amp capacity 
RL - Load Resistor, 9. 0 ohms± 1 percent, 200 \V 

S1 - Switch, SPST 
Ml - Digital Voltmeter, Weston Model 1420 or equivalent 
M2 - Digital Voltmeter, Weston Model 1420 or equivalent 
M3 - .DC Ammeter, 0 to 5 amp, Weston Model 622 or equivalent 
M4 - Clipon Ammeter, Hewlett-Packard Model 428 or equWalent 

.M5 - Cllpon Ammeter, Hewlett-Packard Model 428 or equivalent 
M6 - Clipon Ammeter, Hewlett-Packard Model 428 or equivalent. · 

I 

TEST SETUP 
FIGURE 1 . 

.. 
' 

DC Supply 
Vortage Pl 

. • 6 
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4. 2. 2 Insulation Resistance. With the module mounted by its muunting screws on a 
metal plate, the insulation resistance shall be tested in accordance with Method 302 of 
Standard MIL-STD-202. The insulation resistance as measured between the pins and 

• the ~otinting bt'acket shall be 100 megohms or greater.· The megohmmeter used shall 
ha-.·e an output voltage of 225:!:75 ~de limited to a ·short circuit current of 6. 0 µa. 

4. 2. 3 Workmanship-Vibration. \\'ith the module mounted on a hcatsink and connected 
as shown in Figure 1 and a supply voltage of between 22. 0 and 33. 5 vdc applied, the module sh". 
vibrated along the radial a.xis as shown in Figure 2. The vibration shall be simple 
harmonic from 10 to 2000 cps swept at a rate of one octave per minute with an input of 
6.0g rms limited to 0.4 inch pp constant displacement from 10 cps to crossover frequency. 
During vibration the module shall be monitored in accordance with the requirements of 4. 2. 4, 
4. 2. 5 and 4. 2. 6~ Any out-of-tolerance condiUon which exists for a period .greater 
than 1 msec shall be cause for rejection of the module. Perform thi~ ~est in both modes of 
operation: "on" mode and "off" mode. After vibration the module shall be visually examined 
as specified in 4. 2 . l. 

4.2.4 ''On" Mode of Operation. With the volta~i: ;..t pin 2 adjusted to 33. 5 ::0. 3 vdc 
switch Sl set to position ''l" (open), the following shall occur: 

a. The current flowing to pin 2 as indicated on meter ~I5 shall be 117:f.,7 ma. 

b. The volta~e between pin;; ,t and 1 as indicated on meter l\l2 shall :>e a maximum 
of 1. 6 vdc. 

c. The current flowing to pin 5 as indicated on meter :\IG shall be 3. 3¼0. 2 ma. 

4.2.5 "Off" .Mode of Operation. With the voltage at pii;t 2 ·adjusted to 33.:5 :J:0.3 vdc .. 
switch Sl set to position ''2" (closl:'~ , the following shall occur: 

a. The current flowing to pin 3 as indicated on metc>r 1\t-1 shall be 5. 0±0.5 ma. 

b. The voltage between pins 2 and -1 a~ indicated on meter Ml shall be a maximum 
·or o. 2 vdc. 

4.2 -6 Current Drain. 'With the conditions established as specified in -t.2.4, the current 
drain from the power supply shall be between 3. Sand 3. 9 amp as indicated on meter l\,!3. 

4.2. 7 High Temperature. Repeat 4. ~- 4 through 4. ~- 6 with the m_odule at an ambient 
temperature of 65• s3•c. In 4.2.4.b meter M2 indication shall be a maximum of 1.8 vdc. 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification 
ND1002214. 

6. NOTES. None. 
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) 3. 2 . 3 tandn.rd s cif i.\1anufa<'luring, :'..\Tanufacturing Pr--ice sand Production. 

3. 2. :·L l Ins ulatJ l n Resistance . The r sis an e b t , een pin 1 an the remair) ing 
assemb l y pins sl all be not l ess than 100 megCihms. The resistance lJe tween 
pin 1 and he h at si • shall be less tl1:-tn or equal to O. -> ohm . 

3. 2 . '.L ~ Temp rature o mpensatiLn. C -impr' nen s R 23 , R 24 , R 9 "> , CR6, C R7, 
CR" , and CRf' shall be elN ted such tha " " er a 10°c operating temperature 
rang c- nterecl n.hc c1t 35 , the tempc 1·ature c-oeffi c ien of the 01.1tput shall b e 
0 ..i.. v: /J \ l°C. Ordinarily scle tio n uf R2 ~ is suffi ient to obtain t : e desir e 
dei::; r ce c f te rn p rat:.1re c- o mpcn a ion . 

:3. 2. 3. :{ Output \' n ltagc To rmalizati ;n. C r mponer ts R ~6 anrl R 27 sliall e 
selec- d such tha aci iustment o f Rl w ith in~ range of ·j turns from its mechanical 
midpo int sha ll t , n ,duce an u utpu t •, ltag , f 6 . 000000 0 . 000010 -de . 

4 
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3 . 2. l 
OntpCn"­

o·peratio 

D s ·riot ion . The .J s~ emb l y c ot t a ins the enable , select and 
pulse torgue i ori • · ' ~-·: . c ·_ -~ . / • n ,c ssa ry f o r time-er -r 1 

o f t a~socia t d 3 qyros . 

3. 2. 2 Drawingf= . Th- c on f i. q 11r.Jt ion o f th 0 a s s e mbly shall be in 
acco r d ance wi tl APOLLO ,&C D1 ~ v.:i n g 200 7 102 and all drav.in s ·and 
en g j n .,er j 1q < ,dt re fen n,, rd t ,e re on . 

? 3 M 1xirri r1 Wejght . Not applicable . 

3.2. 4 s ~:c11d1rd~ of M,rn-ifact rin(J , Mct nufacturing Proces and Producti rm. 

J . 2 . 4 . l It!>u.l, . tion Rc- ist,n 
p in 1 an d the r e.· le in) nq a!'-" scm 
Th•.! n ., sist a.nc0 bet; en pin 
ern!al to O. S ohm . 

• 

The i , s u lati0n resi etance b tween 
p·nf -ha ll b not l es s thun 100 ~ egohms . 
the he t s ·nk Eball be le than or 

7 
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a. Wrth tte inputs to the assembly degraded in accordance with T-ables I and ll, ,the Gyro 
Tor ue Enable Pulses applied at Pins 18 (Hi) and 20 (Lo), the output voltage at pins 

6 an nd 12 (Lo) shall be monitored as the Gyro Select Pulses are successively 
applied to each cbannel indicated in Table V. The application of the various inRUts 
and subsequent output voltage monitoring shall be accomp ished in the followini: ; sequence: 

(1) Dummy VQltage applied to pins 22 (Hi) and 37 (Lo) 

(2j Gyro Sel~ P.ulse apPlied to first channel (Table ·V) 

(3) Dummy Voltage removed and Torqti.~ Voltage applied to pins 46 (Hi) 
and 38 (Lo) • 

- (4)' Monitor tile outplt 

(5) Remove lhe Torquing Voltage 

The-above 
voltages 

·- ii1ii117:ie"re~ted for all channels indicated in Table V. The output 
be 7.0=t0.3 VDC;) 

TABLE V 

GYRO SELECT PULSES APPLIED 

MONITOR APPLY PULSES tninsi 
CHANN'E_L I Hi Lo 

. +A/Jx or T+(X) 2 3 
--ADx or T-(X) 4 26 
+6/Jy or T+(Y) 5 6 ' -ADy or T-(Y) 7 29 
+.Mz or T+(Z) 8 9 

.. -AfJz or T-(Z) 10 . 
31 

b. With the Set and Reset"'-Ptdliles specified-fir Table m apptiecf to pfns 4r (Hif ancf 35 (Lo) 
and pins 34 (Hi) and 42 (Lo) respectively, the outputs at pins 40 (Hi) and 39 (Lo) for 
Set and pins 36 (Hi) and 3·9 (Lo) for Reset shall be continuously monitored. The outputs 
shall be as specified in Table IV. 

4.2.3 Insulation Resistan.ee. The resistance between pin 1 and the remainiru; assembly pins shall 
be as specified in 3. 2. 4.1 \\ilen measured in accordance with Method 302 oi Standard MIL-STD-202. 
The megobmmeter used shall have an 01.1tput voltage of 225±75 vdc, limited to a short circuit current 
Qf ·6 microamps. The resistzn-ce between pin 1 and the heatsink shall be as specified in 3. 2. 4.1 
when measured in accordance with Method 303 of Standard MIL-STD-202. To asslll'e a good 
electrical connection the anodizing may be penetrated. 

1, 



• > 

TABLE V 

GYRO SELECT PULSES APPLiED 

ONITOR . 
NEL 

-A9x or T-( 

+A9y or T+(Y) 

-A9y orT-(Y) 

+Ae1 -or T+-(Z) ;/;.t
1 

-A9z or T-(~~1'•'', 

26 : • ~•. ·; 
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• 4.2.4 Set and Reset ·Pulse Traruiformer · 

4. 2. 4.1 Set Pulse. With the input pulse adjusted ·to the conditions specified in Table m and 
applied at pins 41 (Hi) and :s (Lo), the Set Pulse output at pins 40 (Hi) and 39 (Lo) shall be 
as specUied in Table IV. 

4. 2. 4. 2 Reset Pulse. With the inpm pulse adjusted to tbe conditions specified tn Table m and 
applied at pins 34 (Hi) and 42 (Lo), the Reset Pulse output at pins 36 (H1) and 39 (Lo) shall be 
as specified in Table IV. 

4. 2. 5 Gyro Enable Circuit, Relay Switching Delay. With the following input conditions 
established, the relay switchtr.g delay as evidenced by the delay of rise of the +120 vdc 
output at pin 11 and the delay of rise of the +28 vdc output at pins 43 and 44 shall be 10 msec 
maximum (reference Figure 8). The delay measurement shall be made from the time the 
first enable pulse is applied to the t-ime the +120 vdc output or the +28 vdc output reaches 
steady state output, whichever time is greater. 

a. Gyro Torque Enable Pulses applied at pins 18 (Bi) and 20 (Lo). 

b. Input supply voltages and Gyro Torque Enable Pulses adjusted sequentially from 
nominal to enhanced to degraded conditions in accordance with Tables I and n 

. respectively. , 

4. 2. 6 Gyro Enab,e Circuit, Dropout Relay. With the following input conditions established, 
the relay Kl shall deenergize within 15 msec after removal · of the gyro torque enable _pulses. 
This delay measurement shall be made from the time the gyro torque enable pulses are removed 
to the time the +120 vdc output measured at pin 11 or the +28 vdc output measured at pin 43 
reached .zero v.olts, whichever is greater. 

a. Input supply voltage adjusted to the enhanced conditions as specified in Table I. 
b. A module beatsink temperature of +140° z5°F. 

4. 2. 7 Dummy Output. With the following input conditions established, the output voltage 
across pins 14 (Hi) and 12 (Lo) shall be 6. fht:O~ 1 vdc. 

a. Dummy voltage applied to pins 22 (Hi) and 38 (Lo). 

b. Gyro Torque Enable pulses applied to pins 18 (Hi) and 20 (Lo). 

c. Input supply voltages and Gyro Torque Enable pulses adjusted to nominal conditions in 
accordance with Tables I and ll respectively. 

d. Adjust potentiometer Rl (Figure 6) to give the desired output voltage . 

• 
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. 4.2. 8 Gyro Torquing. With.the followmg input conditions established, the satur-ation YOliage 
across the swJtcbing circuit of each Gyro Select Channel, at the pins indicated in Table VI. 
shall be 1. 0 vdc maximum. The output voltage across pins 14 (Hi) and 12 (Lo) for each condition 
shall be 6. O:l:O. 3 vdc. 

a. Gyro Torque Enable Pulses applied at pins 18 .(Hi) and 20 (Lo). 

b. The application of the Dummy Voltage, Torquing Voltage, and Gyro Select Pulses 
and subsequent monitoring shall be accomplished in the following sequence: 

(1) Dummy Volta_ge applied to pins 22 (Hi) and 37 (Lo) 
(2) Gyro Select Pulse applied to the first channel (Table VI) . 
(3) Dummy Voltage removed and Torquing. Voltage applied to pins 46 (Hi) and 38 (Lo) 
(4) Monitor tbe saturation voltage corresponding to the first charmel (Table VI) 
(5) Monitor the Output Voltage • • 
(6) Remove the Torquing Voltage 

The above cycle shall be repeated for all channels indicated in Table VI . . 

c. Input supply voltage, Gyro Torque Enable and Gyro Select Pulses adjusted sequentially 
from nominal to enhanced to degraded conditions in accordance with Tables I and n. 
respectiwly. • • • - " • • • . 

°CHANNEL 

+ABX 
-ABX 
+ABY 

... ~ ,~-
+ABZ 
-ABZ 

TABLE VI 

SWITCIUNG cmcuIT 

APPLY GYRO SELECT PULSE 
(pins) 

Hi Lo 

Li 3 
26 
6 

...... 21,' . - -
8 - 9 
10 31 

cmcUIT 
MONITORED 

Hi Lo 

25 16 • 
24 16 
28 16 
2'r 16 
32 16 
30 16 

4. ::.. 9 Gyro Torque Leakage. With the following input conditions established, the leakage 
current in any one Gyro Select Channel, monitored at the pin indicated in Table vn, shalt be 
1000 namps maximum . 
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• a. Gyro Torque Enable Pulses applied to pins l (Hi) and 20 (Lo). 

• 

• 

,, 
I 

b. Input_ supply voltage G:,,:i·o Torque .Enable nnd Gyro Select Pulses adjusted to the 
enhanced conditions in accordance with Tables I and II, respectively. 

c. Module h atsink temJx.>rature of +140±5 degrees F. 

d. Th application of the Dtunmy Voltag , Torquing Volt~ge, and Gyro Select Pulses 
and subsequent monitoring shall be accomplish d in the f~llowing sequence: 

'1) Dummy volwge applied to pins 22 (Hi) and 37 (Lo.) 
' I • 

(2) ) Gyro lect Pulses applied to the first channel (Table VII}. 

(3) Dummy Voltaf!,e removed and Torquing Voltage applied to pins 46 (Hi) and 
3 (Lo) 

(4) Monitor the len.knge current corresponding to the first chann 1 (Table VIl} 

(5) Remove the Torquing· Voltage 

The above cycle shall be repented for all channels indicated in Table VU. 

CHA, ,.EL 
MO ·1TORED 

➔ ~ex 

-60X 
-t" 6OY 
-!::i.0Y 
-t 60Z 

-~oz 

.... 

TABLE VII 

LEAKAGE CURRE T 

GYl{O SELECT Pt:LSES 
APPLIED fuins} 

m Lo 

4 26 
2 3 
7 29 
3 6 
10 e' 31 

9 

MONITORED OUTPUT 
PI CHANNEL 

25 T-(X) 
24 T+(X} 
2 T-(Y} 
27 T-+('xj 
32 T-(Z) 
30 T+(Z) 

4. 2.10 Weight. rot applicable .. - ------------------------

5. PREPARATION FOR DELIVERY 

5.1 GE ~ERAL. Preparation for delivery shall be ln ac.cordance with Specification ND1002214. 

6. NOTE . None . 
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• 3. 2 PRODUCT CO FIGURATION -

APOLLO G&C Specification 
PS2007103 REV ._, G 

3. 2.1 Drawings. The configuration of the assembly shall be in accordance with APOLLO 
G&C Drawing 2007103 and all drawings and engineering data referenced thereon. . . 
3. 2. 2 Maxhnµm Weight . Not applioabl . • . . 
-3·. 2. 3 Standards ·of Manufactur-ing, Manufacturing Process and Produ.ction 

. 2. 3.1 Continuity . The resistance between pin 1 and the h at sink shall be less than or 
equal -to 0. 5 ohm. 

3. 2. 3. 2 Insulation Resistance . The resistance between pin 1 and the rem-aining assembly 
pins shall be not less than 100 megohms. 

3 . 2. 3. 3 Bias Normalization . Resistor R6 shall be capable of adjustment so that the average 
values of the current output, when switched at the sampling rate , ~hall differ by no. more than 
12 ppm. 

""'-'----
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• 
APOLLO G ' . peC'ifka tion 
PS2007104 REV -. £ 

3. 1. 2. 9 Threshold. 1t rnate T:'.\l Lset an<i Tl\1-set output pulses meeting the requirements 
as specifie -l in Table X shall nl'ctrr in r sponse to a Mode l-1 balanced input h a ing an 
amplitude ofl6flµv pp :l:- 2 r •rcent . 

TABLE X 

THRESHOLD OUTPllT. P LSE REQ IREMENT 

- -
CHARACTEIUSTIC VALUE . 
Amplitud • -18 . 0±2 . ov 
Residual • mpli ud~ L.±3V 
PRF l. 6 kc ±2% 

-- ·----i--.-

3. 1. 2. 10 Phasing. 
shown in Table XI. 
shown in Table , I. 

Witb morle O input , l mv p input, the output pulses shall b e a s . 
\\ ith mo de I input, l mv µp input, the output pulses shall be a s 

T BLE XI 

0 TP T Pl' L, E PH . ., IKG REQl'.IREME T 

I TP(; T 
COKDITION' 

~1odt' 0 
:'.\l0dc r 

3. 2. PR DUCT CO c FIGUR \TION 

TM-SET PULSE 
Al\1PLIT ~DE 

Tl\1+SET P LSE 
. 1PLITUDE 

--------------
-1 t O .;.: 2V 
.(. . 3\' 

£ ±3V 
-18. O .,~ 2V 

-3. - . 1 Drawings. The cunl"iguration of the .·scmLly sha1l be in accordance with APO LLO 
G&.N Drawing 20n 104 and all drawings unrl engine ring data refercnc d thereon . 

3. 2 . 2 ?\faximurn \\'eight. Not applicable . ---------- --~------

3. 2. 3 tandards of l\fanufa ~turi.ng. :\lanufuctur:ing Process and Pr duction . 
l 

3. :.!. 3.1 Insulation Resistanc e . The resistanc- between pin 1 and the remaining 
assembly pins shall be not le o th:rn. 100 megohms . The resistance beh een_ pin l and 
the heat sink shall be 1css than or equal to U. 5' hrn . 
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APOLLO G&N Specification 
., , r-.7·, $ REV B 

3. REQUIREMENTS. Description. The assembly contains the t o rque generator 
compensation, bias and scale factor networ.ks necessary to normali ze the 
associated accelerometer for pulse torque operation . 

3.1 PERFORMANCE 

3.1.1 Supply yoltage. The assembly shall perform as s pecified here in 
with an ac supply volt~ge having the following characteristics. I n 
addition, the supply shall be double-:ended and capable of simula aneously 
supplying o0 

phase , 180° phase and ground reference. 

a. Magnitude: 17±1V rms 
b. Frequency: 4.8 Kc±2% 
c. Output Impedance: 60Amax 
d . Total Harmonic Distortion: 2.0¼ max 

· 3.2 PRODUCT CONFIGURATION 
• 3.2. 1 Drawings. The ~ontiguration· of the assembly ·shall be in accordance 

with APOLLO G&N nrawing · 2007 105 and all drawings and engineering da ta 
referenced thereon. 

3.2. 2 Maximum Weight. Not applicable. 

3.2.3 Standards of Manufacturing, Manufacturing Process and Production 
• 

3.2.3.1 DC Rei i stance. The de resistanc~ between the assemb ly p ins 
• shall be as specified in •rable I . 

TABLE I 

DC RESISTANCE 

PI.NS R'EQUIRED DC RESISTANCE (Ohms) 
FROM(+) TO(-) MI IMUM M-7\XIMUM 

2 1 600 675 
2 3 195,000 215,000 
3 4 

. 
600 675 . . 

5 8 9 11 
5 10 61 75 
7 5 0 o.s 
8 9 

1, 

0 0 . 5 
·9 10 52 64 

10 11 
I 

0 0~5 
i2 1 3 0 0.5 ' 

6 heats i nk* 0 0.5 

-

. 
*'fo assure good electrical contact, t h e a nodizing may be penetrated . 

4 



,. 

/ 
/ t} 

v 

APOLLO G Specification 
PS200?l06 R • F 
Original Issue Date:28' S£ 1 

• Release Authority : TDM '22 ?8'• 
Class A Rele e 
CODE. IDE.NT NO. 80230 

PROCUREMENT SPECIFICATION 

' . • 1 PRODUCT CONFIGU~ TION AND ACCEPTANCE T ~ REQUIREMENT 

PULSE TORQUE POWER SUPPLY 

DRAWING NUMBER 2007106 .... 

Record of Revtsi-ons 
I 

Revtstoii TDRR Pages Annrovals ' , 

Date .-- I-

Letter No. Revt-sed ' AC .NASA 

2/ 23/ 6{ A 26582 4. 12 @~/,:v ' ' WK .. ,._ .... 
~ -

-t/6/66 B 27761 12 ~ ,tv WK 
. 

- ·-. ".!• . 
1 5/3/66 C '28497 7, 19 ~ ,rV WK --

fi/2i/S6 5.. 6. 14. and 18 ~ I# ·' .. 
D 29726 MGM -

9/15/66 E 31074 5, 14, 18 ~-'Pff'V MOM EA _ .. 
' .. 

~ /4,v. 
·. 

111 ?./6T F 32626 7 19 MGM EA -- ~ 

. ' . 
' .. 
j 

, 

. 
. ... • '· -.._ .... __ . ,. 

. , -.- .•· - -

This specification consists of page l to ic inclusive. 

PROVA~ 



A POLLO G&C Spccificati'on 
PS2007106 R V- F 

• ~ 2. 2. 2 Circuit Isolation. The following pins shall be isolated from one another and pin 4 
connected to pin .. 17 by at least 100 megohms. 

a. Pin 35 (+28 vdc Return, X PIPA PVR) 
b. Pin 32 (+28 vdc Return, Y PIPA PVR) 
c. Pin 31 (+28 vdc Return, Z PIPA PVR) 

3. 2, 2. 3 Continuity and DC Resistance. Continuity and de resistance shall be as follows: · 

a . The resistance between pins electrically connected ih parallel within the assembly 
shall be 5:.0. 5 ohm. 

b, The re s istance betw en pin 1 and tho heat sink shall be i0• 5 ohm. 

3. 2. 2. 4 Weight. i iot applicable , 

f 
i 

I 
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e. 

f. 

g. 

APOLLO G&c Speci.fication 
PS2007106 R V - F 1 

The nominal condition measurements-obtained in b shall be subtracted from the enhanced 
condition measurements obtained i[l c and the differences compared to the requirement 
in Tab.le V. 

The nominal condition measur"ements obtained in b shall.•be subtracted from the degraded 
condition measurements obtained in d and the differ nces compared to the requirements 
ln Table V. 

The asJembly heat si.nk temperature maintained at 100° ±5°F. 

4. 2. 11 Turn 01:i Delay, The +120 vdc output shall be measured at 400.:t:60 mllliseconde and the 
+28 vdc outputs m asured at 5 . 0±0.5 and 10.0*0.5 seconds alter application of the nominal de 
supply voltages : The voltages measured shall be in accordance with Table VJ. Input voltage 
application shall be such that the risetime shall be <60 mUUseconds, (Figure 8)t from 10 to 
90 perc t of in(Jut voltage magnitude. 
4. 2.12 Weight. 1Tot applicable. 

5 . PREPARATIO!N FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification m>l002214o . ~ . 

6. NOTES. None. 
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l 0LLO li C ciftcation 
l ,'200710 H.EV-

l. SCOPE 

l . l PURPOSE. Thia specifi, atton est.ah lt 
t1nd cceptance of all unlts ot Pu.hie T or4.ut 

It toU requlr ent1 for complete tdentt!i(mtt, •1 

• f ply. Part . 'umbe:r 2007106-Ul 1. 

2 .\PPIJCABLE IJOCUML ~r 

2 EFFECTIVE ISSUl'.:S. The follow1t4, • ocum n hirm u pt1rt of thls spectfkation trJ tnP 
c·xtent speclfied heroln. t:nless otht•rwLse pe •lfH,<.l, Hl1tary tandard and Speclf1cat1on 
shall ~ tbc ls1rne ln effect <in the datu of requ~ t for propoeal or invitation to bld. 

APOLLO Gaf 

ND100221 ◄ 

MUit.ary 

MIL-T-2..i.036 

STANDARDS 

M Uitary 

MIL-STD-202(' 

A POLLO ,II · 

2007106 

Ge~ra.l '11t?dfkat1on for Pn•i'f('!"V t1011, Packagtn.i;, Packing 
c1nd Co1 ta 1, er Markln,.; 1Jf APOLLO Guidance and Nav1gat1on 
Major .\es,•mhltei,, &Elembli~•. ~uba ucmbliea, Parts and 
As8ociRted Gr l iund . upport Equtpmer1t 

Transturmt'rs, Pu !E,C', !.,()\\ Po vcr, c:entiral ~pccific:tt1,>n for 

TP1:1t ~1ethcxJs for Electronic a ,:d r.lt>etr!cal Compo nt l'Rrtb 

Pulec Torque Power Supply 

(Copies of speclflcation, standards, drawtnia, bu.Ueti:1s, and puWicatiom, r""qut d h • 
suppliers in connection with spedfi.c procurement fun1•tions should I . obtnu,ed fro t, 
procurini.; actiyity or as directed t)y the eont1-acttni,; otfh'E:r.) 
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2. 2 CO r LICTI -IC. H.EQU1R!~MENT.·. In 

followin g l1rd r ot preced•~nr"t' • hall pply. 

Management of the eonfll<:t. 

a. I he contrnct 

b. T :. ts sr,cclflcntio11 

c: Documents ltsted tn this ecti ,r . 

n mflkt I •t 

c >nl r c Lor hal l 

POL O G&.C ; .cHtoati,, n 

1 0071 REV 

n t• ulremenlb, e 

tLiy \UT tlL .\ pr LLO 
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fH l.1 l< 
- -----·--

Lil H T P\11 \'(>LT.r (.;:,-, 

OL T PUT 
VOLfAGE 

+120 vdc 

+:w Hk 
- 20 vclc 

+2~ X PIPA 

•• 
<2 . 4 r 

<-0. I ' 

<.. IV 
<. n. 1 r- • 

n Y Pll'A .o. 1, \ 
l -+21:! z PlPA , 1) , ! '\\ 

• ; l- l > TT 

1 o 1 
---

• I l ::; \ 

< l 

V 
<ll. 1: \' 

1.11 \ 
<O, lf,\' 

/-•A t·sol 1t t • 'o!Lt(l' ~1 _-1 •• rt ·m • .t . 

lon 

3.1.2.e Turn On Delay. The +120V ande.,h •'!\'output hall h vc th£ <ielay characterlsth! . 
speclfied in Table VI. 

lA 1J U : ' 1 

TURN ON DELAY HARAC'TERlSTICS 

VOLTAGE (vdc) AT 
OUTPUT VOLTAGI:: - t

0
• +0 .-1 s,:c t • ,.;; .. o s~c: t • +10 sec · 

- I Y d 9 
1 

+120 vdc 
+-20 vdc 

, -20 vdc 
t-28 vdc X PIP A PV R 
+28 vdc Y Pll-'A PV R 
+28 vdc Z PIPA :PVR 

>100 

, ' ) '-~ 
•) ,_ 
•) ,.. 

, •t
0 

is the time at which the eupp y input volla.ge is· applied. 

3. 2 PRODUCT CONFlG VHATIO • 

>25 
>25 

~25 

3. 2.1 Drawings. Th-=i confiKUrntfun of the ass mb! ha.11 be ln ac<.'ordance with POLLO G 
Drawing 2007106 and all drawings and engineering data ref renced ther on. 

3, 2. 2 Standards of ManufacturinK, Manuia r1ng Process and Production 

3. 2. 2. 1 Insulation R istanc . The res·istance between pin 1 and th 
ptna shall be not leas than 100 megohms. 

rem aining assembly 
.,. ~. . . 

. ' 
~-'1,i~ !I:::•' 

. ,-.:l ,S,ff'1 ''<'>cl_: _'' 
} . 
-~ 

' . . 4' 6 
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crno Prtme f' OWC'r 

1-2 vd c Y PIPA 
-27. 5 vdc 

28V Het . Y PIPA 
12. 8kc Synch 

+28 vd c Z PIPA 

13 28V Het. Z PIPA 
~ H1 Test Pol11t 

12 +20 vdc PIPA 
~ Lo Tf'st _Point 

NOT E S 
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\P•Jl J()(~~- ,,td:i1 ,llUII 

P. ~1,ll; I Ll•i I{,:; --

(.i) l'rll' lll'h:1ll\ l ' ht] 1-\'j I,· .~ :q,11·:11 I ,· 

.I, l :i nd , (c;r I) ,IJ tit IH . •f'•i•:11 

J!iil 1:1 tlll 1 I :--- 1 J> c1 J .. l I ·11,! 1•1 

( .• l 'l !'l,_ tlr,• ). 

I I\ l 1' I:! (l,C I T l ~T Jll,)l. 'T) :l'lll ptrl 

t , •11·,,:tll\·• ti.ti f- \ 11:.• ·1pp1· ::i ri n .. lwt-.\1 1 n 

, , , 1';1'1) !cir puhe d l!kn r,, l' 1n lu . l. •'l 

I ,, t ·111t,· . ltt , •. qq i 11.:ation ol i !1 pu t .... 

1:11 u~•·1llu:-, " l" ti 1....: v1·t I.!, (,IV,. t , 1 •,.,! t :1 ,..,1·i·, J r1,-1 ltd L.1 th,.: ,· tr, u l t :-;bo 1\n 

i; Ft~ 1t rt ., . 

1, . :-.1111ulL tll('< •11 .; . 11n,·nnd 11,· tio11 Ti :1 • \ 1l'1 t i,t tn,ll !/.dni.:. ,• ondit1111::, 1"-t.1 i!i:-;111.:d , tl.1 · 

:--1 111i\ t . , 11l·u u :-. n111 L'•IIH!t,, Lion ti 11\'. c'l'I I 1, ,, ,t"' tl11. ti ,n, lll't,1·1Tll t ill \)() l,._'fL'l n t P<'lllt-.. 

t I l11t v un :, rt,·1 pt 11. , 1 r _, , ,,IL., t 1 ·;,\ , . 1 .. n, .., iur111~ Uw :-11 tlt lin i 1tL·rvat, :,; 11.tll lil' 

:~r, •.1tl'r l 11.111 11. -;., , -.c·, . 

(:J) Tht: p<,;:-i I ti IL' '•Hng w:1vt turin ·i'pl'• ., rin~ .1t pin l i ( LO ·1 !·,ST P< >I \T) ~ ith re.sp •d 

t (I p i n:- .l. •I :11 1d :i \1;1.t),d1~pl;i ·tel -.i:nult: 11wou~l y y, {t h t he ncg-a t hv gr,in.g waVl' ­

l11rrn al'1~• .1r1n, :i t plll J :i (I ll T L :-:, 1 PUl "f) t n 1x rm it a p r e d ~H.: tl m c' 111c;.i ·u n•m ,•nt 

(:> l ' l' Figun· ti). 

(I) T1H" 111•~;i l hl' g <>11 11.: .1:11dorm .1pp(•:1r l 11h .1l pin l~ (LO T E ST 1'0 1. ~f) Y. ith r< ·=:-pt ·<:l 

t u pin:-. .! , ➔ and :', (<int). d 1~ph y 'd :-, l n1u lla11e usly \\ it h th.c µ0$ ilt ve- go ing waveto r m 

app<·ari n!-',' a t p i n I:: t lll TEST POl 'IJT) l o p<• r m it a p r ,, ·i se tim1 · nwasurt•mc•nt (~ec 

Fi~un· ,) . 

(>) Tht• as:,; l' m l11\· n1•at:-, ink t1.:m pt• r .1tun· e=-, l ab lished a t l 40~ ±5' F. 

1. /. 7 r'n·e Hu rrn ing F r,·q11L'tlC). With t hv fult o ,lin ►: cond it ion,; e!'i t ahli :-.lied1 l ht· full pt: rind of 
thl' voltagl' "avefnn n a t p in l :.J (111 TEST POI :-.:T) 1\ ith r e !'=pe1 t to pin .' :l , 4 and ., ~ha ll be l:wt-.i.t•cn 

l 7":i ~llld ~OU, . :-. ' l ' . 
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SWITCHING SYMMETRY 

FIGURE 4 • 

POLLO Gc.-C clftcati 
.P82007108 REV -

HI T t-:ST POINT {Pin 13) 

LO TEST POINT (Pin 12) 
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i o' t 
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J><> l I.I , r; • ..: •l.; 1 I l . I ' II 

1,S.;1111i,• I ' t \ ' -

t . l'lw .1:---1 n• Ii i\' l 1t11111 •l t, ·, ! .1 • , , \ .r I t 1 

. url'J ,1:il ll -., 1, ,1 I, 11 \t. 1._•.., • , , 1 ,l 

l np·1t :c.ihn:1, .i l t'11.• t r, ,. [ l • 1 11. · • 

., l 11 p1 l :->plh.ll4,. \\ ill t l 1,l ' l1,l\ 1n\ l'•~ ( t I , 

1 . , :, 'II I 

l 

' l. 

I• . . ·,i1•ii11.d d, :--1,,,1 •1· \ 1,lt n;t .~ •nd n ,r , 1 , I I J , lflll 1\\ ! l , l 1r1•::I old irwut .~l .. '1., l . !1 , •1 1. 

. . '.\h : •. un.'Pll'nt 11 111, .1t t,·,1 t 1 o ...,, " .,t I :1
11j , .l, ' :ltl., l , 11 1 Ul.., 

.\:-. , mhl _\' 11,•:1l ., 1 11,. t,·r :p, r.1l1.r t , . t 11 •. l' t , t l 111 ' ~.) I 

I :i. !t \. iut put \ ',,!t:1~ , -,. \ \ it I t ll' tc ,l lu \ 11,,,, l't'Jl1, - t ' t tili 'IH't l 11· uut l'ut ,11l ta,!l'~ 1 1,-,1:,;ur l' d 

al t 111.· np •dul, 1: :I t rn , 11 1"1• d11r..,.. it 11 r, l" , t t, 1 tr ,1 ,, nt :.. r >unll -. t 31l L<· ,l.., ~1)(•,·Hil•d in 

·1 ,,Iii,· I\' · 

, l , l' IH .,-,, 11 liJ ) l1,1lllt ' •l•l!:1· -h•> \' ir,1"1..,,1, J 

Ii . .\11 rn 111:1 l d,· :,, up; ,!_, ,,,I t ,.., , ... :111,I:: 1,,11 :.I 1n; 1il .!Pl llt•d . 

I11hih1ted uulpu l \ 11 lt , (' " rnea· ur,·d \\ 1t1, 1•1.1 l l I l 1;01, Jn11ihit ) , l 1111wd, d t, , pins ,J, I :u ct ., 

( l· li..l tr t I) 

ri . ·orr n:-i! 1111tput \ ll lta;.1 n 1t:,1 -,ur t.•1 , \•. r t . pll , I l t, 1 .., 11:HH.'' t. •d t r• >n, p l !l S :;, I and f> . 

v . Th, a - o., 1•11 ii,h lw, t ,-. 1•11-. lt •t 1p,: 1·:. L J1" 1 • 111.,u1t,1i•lf'd ., t J. un · t ·1° F . 

I. 

1. ~. I 11 ( }u t pll l \ ' ulta g, · H1·~ul:, li1m . \\ 1t h Pw to llu v, i11i.,: 

cnan ,., ._•, n ·. ult i11 _ l ro m i •1 p•1t . c,l t ,1~ t · l'l!:i ngl':-- c, t t:,,. d i 
1':,li k \.' . 

und1 t1 o n. t•~t.1 til 1:::, ilL·d, 'H1lp it voltai~t· 

uppl ) \ ollab, ~ :-, h; 11 ht• :i, :-- pt1 1 ilit d 111 

• 1 . T ht· :i-,:-,t• mhh ha ll l ,c • (ll!lllldt•( 'l::, :-. hf•\\11 \11 f-'i U l't · I. 

l) . :--=omrn:d Comlillon:-- . W 1t:i n,,m in.Ll d<' .-- upl'I Y \' ult..lK l 'b !ln•J 1gn:1 l input .1pplit cl, 
+120 , · 20, - ~ (1, :ind •• , .., 1,J v out put ~ ~ha ll Ix · 11 , t· sun•cl a t lt•,1 .., t l rninute after 

a pp! it•:ttinn of t lll n•Jm in:d input:; . 0 

c. Enl.ann•d Concl itwn ~·. \\ith t·nh.rncnl tk :::,uppl y volta~es and inµut si~n.d ln •'t'Ordan e 
with Tables I :ind 11 ;q ,1•li,·d. L!w l:!O , +..!u, -:io , a nd+~· •;de outputs ~hall be 11wa . ured 

at ll:a !-> t l mi nut • :dt, · r· applit·, ttion of tht • e nhan~mJ input::. . 

d . l)egradecl L'on ditioni-,. Wilh degr:ult.-J d e.: .--;upply voltag(•H and input sig nal in :.11'<.t1 rd:1nc1• 

with Tai.ill':::, 1 and II a pplied, tht• +120, -r20, -20, and +28 vd c outputs shall l>c mca ~urc.•d . 

:.il least 1 minute ;1ftt•r applkatim of lhl' dt•grnded inputs . 
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SCOPE 

1. l P RP E .. Thi~ Rl cificntion tahlishc~ the d 't:lil reqt iroment • fr r-omplete ide otifh .. tlorl 
a nd a ptallce of th Pul :--e Torque Pnv,1cr S,.p pl_ ,, P·1rt \nnbc l 200716 '-·O J.1, ... t'after .ref· cd t 
a ;.; the as embl, . 

2. APPLICABLE DOCU;\lE Tf 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specifloation to the 
extent speolfled herein. Unless otherwise apeoif1ed, Military Standards and Specifioations 
shall be the lssu°' in effect on the date of request for proposal or invitation to bid. 

SPECIFICATIONS 

APOLLO -~ &l 

ND1002214 

Military 

MIL-T-21038 D 

STANDARDS 

Military 

MIL-STD-202 

DRAWINGS · 

APOLLO ~ 

200716G 

General Specification for Preservation, Packaging, Packing 
and Container Marking of APOLLO Guidance and Navigation 
Major Assemblies, Assemblies, Subaesemblies, Parts and 
Associated Ground Support Equipment 

Transformers, Pulse, Low Power, General Speo1ficat1on for 

Test Methods for Electronic and Electrloal Component Parts 

Pulse Torque Power Supply 

(Copies of specification, standards, drawings, bulletins, and publloationa required by 
suppliers in connection with speci lo procurement functions should be obtained from the 
procuring activity or as directed by the contracting officer.) 
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APOLLO r,, Speotflcation 
PS20(171G11 REV-

- 2. 2 CONFLICTING RtQUlREMENTS. In the event of a co11ntct between requirement8, the 
following ordor of precedence stutll apply. The contractor s hall also notify MIT /IL APOLLO 
Management of the confllct. 

• 
a. The contract 
b. Thie speolficatton 
c. Oocwnente llsted 1n this section. 
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.\ POLT o G , • .'f)(' ·ucatio 1 

1.., lfl07lu0 R.!-, V -

- 3. - 3. 1 DE ' RlPTIO. •. Thl' a. ,· ~ mhly c ns1:b <if t. e ck-tn-dl: pow1.: r cu, Vl'fl r and rt· 1,ul..1 'd p<J • ·r 
sup lies or tlw accvlt,romett·r ·u,d > r 1 puL t> t,,tqut' "kdrl)nic . 

:3.2 PERFOR'.\L\ ,· E 

3. 2.1 D , upply Current Dr,1i11. Th • ::-kad:-~ ltt• d • ,'l l'l"•nt rlr, in s11all b',;:;, t- 'Cili ·d ·n 

Ta le I. 

D ' ."UPPLY 
Vt >LT:\GE 

+2 7 . 5 , c. 

/. 7. ~•r1c 

T.\ HIY l 

cuu F. T J)l{,\f. T 

u 
1 ir irnl.11 

3.~n amp 

'">- JTI 

3. 2 . 2 Convertl•r '\\'it<:oin ;. The <:ttJlll 1c t1<•n tt nc-.· tJJ th, ·011 l'ttt• • prima ~· 1:, ·itc:l1in tran 1stv :,-
- und r unSj n ·hr ,nized ·1Jnv ·rtcr Oj •1·atin.~ c.:ond1tiu11;:,, shall h<' 1.:quul tq ,··thi '.! 11.::.ec. h~ s·n,ul -

taneous nonconductiun ti,nes shall I ~reati.•r tht11 o. 75 µsc•c at an ,t·:-., ernb • bu· t ~ink tem r: tu1·e 
of 120°F t'.., 0

1- . 

3. 2. 3 :F'r ~c-Hunmn,., Fr •qu ncy. Th· llllS) n I roni,.t.:d l:Onn.rt 'r 1J1~ rali1\.>; frc> tU ne hall be 
b •tween 5 ke and 5. 7 k •. 

3. 2. 4 Input C rr nt 8pikin Th ac • mponC'nt •)t he inpqt cu rrent ·lnll he 9. 5 amp p unucr 
nominal ano threohold rnput l!Oncli i n ·ala 1; .•. •mbl h •, t ••i nk tc1npcraturc of l20°F ±5°F. 

3. 2. 5 Output Volt1 •s . The outp tt v1,Jtn Cti !or nu 1inal inp 1t l!cmcJ itions at , n n. sen.bl) heat 
sink tcm1 >r._ t ure ol 10U0 ±S'F ~hall ne 0 • 1 c!ti"d in T~bl' II. 

4 
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TABLE II 

Ol.JTP TT V LTAGE 

OUTP T 
Inhibit ormal 

1-1 20 vdc to PIPA and l;yro Loops s1 vdc +120 vdc ±3% .SO. 3V pp 
+:! 0 vdc to PT P 1\ :ind Gy r > Loops 20 vd • ± % +2 de_ ±6% .SO. 4V pp 
-20 vdc t o PI PA and C~yro L oops -20 vclc ±101 - 20• vdc ±10% .so. 4V pp 
+2 vdc X PI PA PVH .so . 5 vdc +28 vdc ±5% ~ . 5V pp 
+2 nlc Y PJPA PVH ~o. 5 vt.lc +2 vdc ±5 . .S0.'5V pp 
➔ 2 vd • Z PTPA PVR <0. 5 vdc +28 vdc ±5% so. 5V pp 

3. 2 . 6 Output Volta~P R ..,ulatlon. Th output volts.. e ·han for orrespondin • input v >ltag 
·han14es at an a ' bcmbly heat ink temperature of 100° ±5°: shall be as specified in Table III. 

TABLE III 

REGULATION 

CHANGE rn OUTPUT VOLTAGE 
FOR T OLTP T 

VOL T.\G£ Input •om inal to Input , ominal tu Input Enhanced to ' 

l======~===l:=: ~ a::l.i==:ce.;d~ ( A==&=R=)='====:=!:i!~===( =&=·.R=)i::::::t--=Qegraded A 

+12 0 vtk 
+:20 vJc 
-20 vde 

~ ~ 

+2 X PIPA 
t2 Y PIPA 
+2 Z PIPA 

<lV 
~o'.'15V 
~0-. 15\' 
_so. 15 V 

*Aosolutu voltage m asurcment 

116V* 
~. 3V 
~l . ~V 
_s0.15V 
~O. 15V 
_so. 15V 

<J.3 

3 . 2. 7 Turn On D •lay. Th +120V and each +2 V output shall have t he delay characteri ti cs 
s cified in Table TV . 

5 



TABLE IV 

rURN-ON DELAY CHARAC 

+l:l0 vdc 
+20 'Vdc 
-20 de 
+28 vdc X PIP A PVR 
+2 vdc Y PIP A PVR 
+2 vdc Z PIP A PVR 

*t i the time at which th 
0 

3. 3 PRODUCT OONFIGURA TION 

I --

APOLLO G 
PS200'?166 

3. 3. 1 Drawing . The configuration of the assembly shall be 
2007166 and all drawings and engineering data referenced th 

3.3.2 Maximum Weight. Not applica~le.---'----_.;..-~---------..,.,:• 

- 3. 3. 3 Standards of Manufacturing, Manufacturin 

3. 3. 3. J Insulation Resistanc . The re istance betw n pin 1 and the remaining assembly pi" 
shall b not l s than 100 megohm . 

3. 3. 3. 2 Circuit Isolation. The following pins shall be 1 olated from on 
4 and 17 by at Least 100 megohms. 

a. Pin 35 (+2 vdg Return, X PIP A PVR) 
b. Pin 32 (+28 vdc R turn, Y PIP PVR) 
c. Pin 31 ( 28 vdo _ReturJl, Z PIP A PVR) 

3.3.3.3 Continuity and DC R istance. The resi:Stance b 
parallel within the assembly hall b ~0. 5 ohm. The r 
sh 11 b <0. 5 ohm. 
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PROD 'CT PEHFOHMA.rCE A~'D c:;n , rr,1m·Ri\TlO,· H 
VEHIFIC.\TI) GROS"' REFl·.KE ·er: r. ·nr-;.· 

Test/ E>..amil1ation 

upply Curr nt Drain 
onv •r r . wikhing 

Fre -H.'1ung Fr<'quency 
Input Cu-rr •nt. piking 
Output V ltngcs 
Output Vnltage Hegul ,1lirJn 
Turn On Delay 
Dr a ,i.· i n¥;s 
Weight 
Insulation Re1:>istance and Circ;uit I~ latil)n 

C ntinuit:y and DC Hcsistan ·~ 

3 . 2. 1 
:3 ~. 2 
:J. i. 3 
:3. 2. 4 
3. 2. 5 
3. 2. G 

3. :3. ~ 
3. a. 3.1, 
:3.3.3.2 
3. :3. a. 3 

4. 2 GE~ERA l.. The contractor r, pon:--ihk fur tlw manufacture of the 
re pon.sihl for the accomplishment o r ad1 test r(•quired lw ,Jin. 

:1: . 2. l T ., ,•t Condition 

4 . 2. 1. l E wironnwntal. Unl(> ·s nth rwise tip ciii 
follo \'ing ambi nl c 1nditions: 

a. Tc.•mµ ' ratur : :25° ± l 0°C 
b. Rel· tivc Humidity: 90':t max 
c. Barom£'trir: Preo. urt-: JS to :3~ 'ni.:hes f Hg 

4.. 2. J . 1. 1 C:i.se Terr..p •raturo. [nkss otherwise pe ifi •d, 
heat ~inking- de ice ·uch that th assembly case t..::mpcrature L 
during te ·ts. 

4.2.l.2. upplyVoltag-e 
in Ta.bl V. 

The a i.; mbly ~ hall be ~• 

SLTPPLY VOLTAGE 

2 V DC upµlv 

-2 V DC Supply 

TABLE V 

. Tomin~l 

+ ... 7. 3 
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4. 2. 1. 3 Test Signals. The required input signals are specified i 
' 

HARACTERlSTIC* 

mplitude 

Rise Time 

Decay Tlme • 
Puls Width 

Overshoot 

Backswing 

Droop 

PRF 

TABLE VI 

INPUT SIGN L CHARACTERISTICS 

5. 5±0. 25V 

200±50 ns 

600±200 n 

3. O:f:O. 3 µs 

~v 
~2V 

9v 

12. kc ±2% 

d 

7,00±0.25V 

100±50 ns 

600±200 ns 

3.0::k0.3 µs 

12. Skc ±2% 

4. 00±0. 25V 

500±50 ns 

800±200 ns 

3. 0%0. 3 µ 

' 

12.8 k ±2% 

*Characteristics shall be as described in Specific tion MIL-T-21038B. 

4. 2.1. 4 Te t etup. The required test ctup is hown in Ft ure 1. 

2. 0:!:0. lV 

3. 0±0. 3 µs 

4-. 2. 2 onconforming ·nus. Failur of the unit to pas any examination or test o this spectfi 
shall automatically classify the unit a nonconforming. Each nonconforming unit corr cteo b t 
contractor shall be r inspe ted. Rein pection may b llmit:ed to t~ te t or xamination which 
defined the nonconformance, or when du·ected by the cognizant inspector, a completer teet and re-

xamination may be required. Nonconformi units which nave not been corrected will be co tder d 
for acceptance only upon formal pplication by th.e conti-actor to the cognizant 

4. 3 TE TS 

4. 3. 1 Drawing Compliance. The assembly shall be visually examined for compliance to the 
requirements of A POLLO G Drawing 2007166. Particular attention shall be gtv n to inspeotton 
for nicks, scratches, burrs, d nts, onca ulant defects contaminan , pln nt nd 
leiibility and appearance of marki 
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---------------.20 
+120 vdc PIPA 

+ \.---'--i......il-l.-l.-..~---1~~~ +27. 6 vdo Prf me 
28 vdc tl 20 ,;d c PIPA 
Supply \nstru- +120 vdc GYRO 

ment frn:':211<~~ +27, 6 vtlc Prime 

• 
+ 

GRD 

120V Ret. PIPA 
hmm~~ +27, 6 vdc Ptlmo 

120V P.et. PIPA 
120V R t. GYRO :.::--~~~~~~~~;;,;a~~ GRD Primo Power 28 vdo 

Supply 
+28 vdc X PIPA 34 

Ds.:::::a~-!:!I ORD Prime Power 

28V Ret. X PIPA 
~;;;i~~ ORD Prime Power 

+28 vdc Y PIPA 

2 
28V Ret. Y PIPA 

~----------'--~"~ 12. Skc Synch 
ynch Hlgh 
>ulse Lt>v,, +2s · vdc Z PIPA 30 

NOTES 
. Load re11lstore to remain wlthln 
leran.oe at·vol.tages_ seecµted. 

11eavy· wires use A WO 18 copper 
s wltfi straight segment8 not-fo 

cr- 2 inches. 

13 28V Rct, Z PlPA 
Hi Test Point 

12 +20 vdc PIPA 
Lo Teet Point 

+20 vdc GYRO 
Loop Iril,i:1it 

±20 vdc H ,t. 
±20 vdc Ret. . 

•20 vdc PIPA 

STRUCTURE GRD 

PULSE TORQUE 
.... ~-· - n J.,l- .i.u.::...i;;..t,.u....M.l.t;ILJ..IWJ,l'--..J 

r-tr.TJT?P, 1 
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Grd - Prim o 
Grd - Prime Po 
Grc.l - Prime Po 
+120 vdc 'Pfil 
+120 \'de to PIE 
+120 vUc to PIP 
+120 ac R<:.·t 
+120 vdc RC't 
+120 vdc R t P 
+20 vdc PIPA 
:i:20 vdc Return 



±2 µ.sec 
::na.x. 

-----•- -◄--

SWI1 ' HlNG SYMMETRY 

FIGURE 4 
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' Specif 

(3) The negative half-cycl s app nring betwc n pin 12 (LO TEST POI T) and pins 
3, 4 and 5 (Grd) shall be compared with the negative half-cycle appcnrin~ betw en 
pin 13 (IJI TEST POINT) and pins :-i, 4 and 5 (Grcl) for pulse difference in duration 
{sec F igurc 4). 

(5) Oscillosl"Op<' tri!kf1ering (ac oxtetn:11 triggc•r) 1 ' 
in 1' ibur 5. 

b. Simullan ,ons nconduction Time. With the folio\ 
simultan<'ous nonconuuction time, d<'fincd as the s 
of Lhc converter primary volfagc waveforms du 
great r than 0. 75 its •c. 

(1) The ass mbly connected 

(2) f'on-dj io 

• 
(3) The po ·itive going \ .., . ct 

to pins 3, 4 and 5 (Grt 1c 1sp nycc simultaneously \\ith the nc a 1vc 01n wave-
form appearing at pin 13 1Il TEST POINT) to µermit a pred nt 
(sec Figur 6). 

(4) Th~ n gativc going wav , < at pin 12 (LO TEST 
to pinR 3, 4 and 5 (Grd), displayed . i.multan ously with the 

ppearing at in 1 I ' • • , • 
• ) . 

4,;,. 7 Free-Running Frequency. 
the voltage wav form at pin 13 (HI TEST POINT) with rospect to een 
175 and 200 µsoc. 

15 



cificat on 

-

-20V ±5% 

100 pf 
\ 

10% 
Low Test 

I ( Point, Pin 12 ◄ 

Osdlloscope 
► Trigger 

100 pf 

High Test l O'¼: IN 60 

~~( ~ Point, Pin 13 

- l0K 1/ 2 W !OK l / 2W 
10% l O l 

Instrument 
◄ 

Ground 

SCILLOSCOPE TRIGGEHI. 

FIG RE 5 
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>O. 75 µs 

FIGURE C 

~>0.75 µs 

1----.....; 

► 

T 
90% 

POSITl\' 1.: NONCONDUCTION TL 1E 
FIGURE 7 
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, a. The assembly counect d as shown in Figure 1. 
b. ominal de supply voltages applied. 
c. Input signal at th threshold condition specified in Table VI. 

4 . 3. Input Current Spiking. v itb the following conditions established, the pp input current 
shall be _sl. 5 amp. 

a. The assembly connected as shown in Figure 1., Load l'\ Condition. 

b. , ominal de upply voltage and nominal input signal followed by threshold input 
signal applied. 

c . Measurements made at 1 a t 10 seconds after application of inputs using a un-ent 
probe, Tektronix P6016 or equivalent. 

d. A ·sernbly heat sink temperature established at l40°F ±5°F. 

•L 3. 9 utput Voltages. With the following condittons stablished, the output volta es mea ur d 
at the module mating connector with respect to instrument ground ball be as pecified in Table II . 

a. The assembly conncc;ted as shown in Figure 1. 

b. ominal de supply voltages and signal input applied. 

c. Inhibit d output v ltages measured with pin 11 (Loop Inhibtl) connected to pins 3, 4, 
and 5 (Figure 1) . 

\ . 
d. i ormal output voltages measured with pin l l dl connect d from pin.s 3. 4. and 5. 

The as mbl h at sink temperature maintained at 100° ±5°.F'. 

f. Measur m nt made at least 1 minute after application of the tnput in b. 

4. 3. 10 Output Vol ta e ul a i-on, C'on.:i j tion J\. • • i ~ 11 
st~b is e , outpu vi1l t~r e "l ges r 1 ting fr :i. oJ 

of th uc supply volta es shall ~e ass ecified in Table III. 

'1i ion s 
c. ar9 s 

a. Th assembly shall be connected as shown ln Ftgure 1, Load A Condition. 

b. omtnal Conditions. With nominal de supply voltages and signal tnput applied, the 
+120, +20, -20, and +28 vdc outputs hall be measured at le t 1 minute after application 
of the nominal input . 

c. Enhanced ~onditions. With Condition A enhanced de supply voltages and input signal 
in accordance with Tabl s v· and VI appli d, the +120, +20, -20, nd +28 vdc output 
s hall be measur d at lea t l minute after application of th enhanced inputs . 

18 
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d . Degrad d Conditions. With Condition A degraded de upply voltage and in)Xlt 
signal in accordanc wtth Tables V and VI applied, the +120, +20, -20, and +28 
vdc outputs shall be measured at least 1 minute after applle tion of the degrad d 
input . 

e. The nominal condition measurements obt;i_ned in b shall be ubtracted from the 
enhanced condition measurements obtained 1n c and the differeno s compared to 
the r quirem nts in Table m. 

f. The degraded condition rneasur rnenta obtained in d shall be ubtract d from 
th nominal condition measurements obtained in band th differences compared 
to the requlr ments in Tabl m. 

g . For +120 vdc only, the degrad d condition measurement obtained in "d" hall be 
ubtracted from the enhanced condition mea urement obtain d in "c" and the 

difference compared to the requirement in Table m. 

h. The assembly heat ink temp rature maintained at 100• :!:5°F. 

4. 3. 11 Output Voltage Regulation (Condition B). With the following conditions e tablish d 
output voltage changes resulting from input voltage changes of the do supply voltages shall be 
as p cified in Table m. 

a. The assembly shall be connected as shown in Figure 1, Load B Condition. 

b. om inal Conditions. With nominal de supply voltages and signal input applied, th 
+120, +20, -20, and +28 vdo outputs shall be measured at I ast l minute after 
application of the nominal inputs. 

c . Enhanced Conditions. With Condition B enhanced do supply vo1tages and input 
signal in accordance with 'fables V and I applied, the +120, +L.,,., -20, and +28 
vdc outputs shall be measur d at least 1 minute after application ot th enhanced 
inputs. 

d. Degrad d onditions. With Condition B degraded de supply voltag and input signal 
in accordance with Table V and VI applied, the +12 , +20, -20, and +28 vdc output 
shall be measured at l ast 1 minute after application of the degraded inputs. 

e . The nominal condition measurements obtained in b shall be ubtracted from the 
enhanced condition m asuremen obtained in o and the differences cotnpared to 
the r quirements in Table m. 

f. The degraded condition measurements obtained ind shall be ubtracted from the 
nominal condition measurement obtained in b and the difference compared to tho 
requirements in Table III . 

19 
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g. For +120 vdc only, the de ded condiUon measurement obtained in °d" shall be 
subtracted from th enhanced condition measurement obtained in "c'' and the ~­
f reno compared to the requirement in Tabl m. 

h. The assembly h at sink temperature maintain d at100° ±5° F. 

4. 3.12 Turn on Delay . The +120 vdc output shall be m asured at 200,:. 10 and 400 :!:. 50 
millt econds and the 2 vdc outputs shall be measur d at 5. 0 :!:. 0. 5 and 10. 0 :!_ 0. 5 seconds 
after application of the nominal supply voltage. The voltages measur d shall be in accordanc 
with Table IV. Input voltage application hall b uch that the risotime shall be <50 mi.Hi-
s conds (Figure ) from 10 to 90 percent of input voltage magnitude. 

4. 3. 13 Weight. Not applicable. 

5. PREPARATIO FOR DELIVERY. 

5. 1 GE ERAL. Pr paration for delivery shall b in accordance with pecHtcatton ND1002214. 

6. OTES. Non . 

20. 
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.\ POLLO G& Speci fical1 > 

P 2007107 REV C 

1. SCOPE 

1.1 This sp c.:ification stablishes the d tail requirements for complete identification and 
acceptance of the Power upply -28 Volt DC Asscmbl •. 

1. 2 CLASSIFICATION. The requirements for th equipment cover db. this sp cification 
shall be ch .. ssified as follows. nless identified by the resp ctive typ , all requirements of 
this specification are applical le for all types. 

a. Type I. The requirements for part number 2007107-011 shall be designated 
as Type I in this specification. 

b. Type II. Th requirements for part number 2007107-021 shall be de ignated 
as Type II in this s oecification. 

1. 3 PROD CT CO FIGURATION BA ELI E ACCEPTA 'CE 

1. 3.1 The producL configuration baseline shall be established by F. A. . I. of U1 end item 
rial o. . This unit and all sub equ nt units regardless of int nded use shall be 

accepted Lo the configuration defined b; erial o. unless formally appro\'ed oth rwi s 
as requir ·cl by A A Bullelin No. 445 . 

2. APPLICABLE DOC ME TS 

2.1 'The follo\\'ing documents form a part of this sp cification to the xtent specified herein. 

2. 1. 2 Effective Issue . nl ss otherwise specified h rein Military and Government tandards 
and Spccificati ns shall b the issue in off ct on th date of request for proposal or invitation to Gid. 

SP EC I FICA TION 

APOLLO G& 

Dl002214 

STA DARDS 

lvIIL- TD-202 

DRAW! GS 

APOLL G& 2007107 

Copies of Specificati ns, -Standards, Drawings, Bull tins and Publications required by supplier s 
in connection with specific procurement functions should be obtained from the Procuring Activit , 
or as directed b the contracting office. 

2. 2 CO FLICTI G REQUIREMENTS. In the event of conflict bet\veen the requiramcnts of th e 
contract, this document and the documents listed in the section, the following order of prec dencc 
shall apply and the contractor shall notify l'v1IT Apollo Management of the conflict as soon as it is 
determlned . 

a . The contract. 
b. This specification 
c . Documents ·Usted in this sect ion 

2 
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1 . SCOPE. 

1 . l T"ni• apec1f1cat1on est b 1 1shee the detail 
c'ltt n l\nd a,..,:eptc.nc of ~he Powr 811pply -?8 'Y -:,l 

1. 2 PROOOCT ~FIGURATION ~ASETJ E ACCEPTAMCl 

qutremt-nts f ,,r conrplet« i.dent1f1 -
0C Aesem . ~Y PAR!' NO. ?<.XJ1 - \ l . 

1.?.1 The product configun.tton huelinf' •h"-11 oe enta liehed by F.A.C.1. of the 
~ it~ rial o. Thie unit and all ubsequent u.nlt• r•~ardleu of 1 •nrteo 
11se •h • 1 l e accept to the configuration defined y '"" rial No. unless 
fo 11 v app oved otberviae a.a require by ANA ullet.in No. 4'). 

2. APPLICA11LR l.MEN"I'S 

2 .1 The folloving documents fo ape.rt or thia apeQ1fic&t1on to the extent spec1~1ed 
herein. 

?.1.? !ffect1ve Iasue . Unless otherv:1• ape 1fied he~ein, Mili tary and r.overn:rent 
Stand& • and Specifications ehB l oe the its in effect on the d~te or reoueet 
for proposal or invitation to •bid. 

SPEC I YI CATI ON 

S'l'ANDARDS 

RAWI S 

APOLLO O&N 2007107 

vopt s of S:pecifi cations. Sta.ruiPJ'da, Drs.vi np . ~ul l(» 1 nr; ~ Publications requi reo 
by suppl 1.ers in c onnect.ion ,dth s~cirtc pr C\H" ent tunctiona should obtftined 
fr t:h~ Procuring Activity or e.s dire ted ,,;.' th ontre.ct1~ office. 

c'. c. _____________ In th,. vent of rm.r 1 ict I etveen the 11! uittm .nts of 
the c otract, this document, ftJld he documen s listed 1n· the ae _ tion. the f c lovtng o r d e r 
of precf!'dence chall apply and the cont. rll<-tor ah'll l no 1 f :i, Jl(JT Apollo Mntla8@ment of 
the conflict as 100n aa it., is drte.rmined. 

a. The contract. 
b. Thig specific tion. 
c. Documents listed in this sec ton. 
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REQUIREMENTS 

3.1 

J .1. l Pre- s Tot: 
rollcn,,1ng c1 n befor 
perf~ s .pecif e ( '.l.l) 
c netr int::; unl s -.,t d: 

a. Supply vo 1 ap,t•: 

b. Assem~ly e-:nrc-rot.u.rc: 

d. ynchronl:- 1. :n ut: 

Apoll.) G&N Sp,• if'i at i3n 
PS ?)()7107 
Hev -

bllentbl,y i.s required to C'.mfQrn. o the 
encapsuJatlon only. The nsser;bly r.~all 
vi hln he limits o! iw ollow1ng 

zr . '> ~ 0. l V d ... 

1 1;.I\., 5~ 

?1, .6_!: ·~- ,c, 7 _:!: ·,; V 1 fl:{, 

j,') 0.:, t_. sec ulue v:d~,h 11, 

·hnlf-ampl l '..u e, rhetL'ne ( 
to 90{) l . '..> L' Ger. ma.:x . 

J . l. l. l n11.atic1n L<..ve.. The e. ne.mbly shall no b r.ynchronl7ei ,,htn be ~ .nt. 
empll. ude th<. synchrc,ni-:in;l, input is l s .ho.n l. V. ·· , t: aasembl..,y ~hall be 
synch ni~·ed vhen th eru< runpl1 ud of the ;;n ·1 rontziru.; input 16 gr ater lhe.n !, . V . 

3.1.1. ,.., !:1.,_nsynchroni7ed 1''1- qu ncy. wi:1 th nync:,ron17.lr~ input r mov d he frequenc.,­
of thf~ scill.ator he.ll be ll. B .! ::1. '., t:c. 

3,l.1.3 Synchnnizine. Input I..r,roeian-~l•. w~th t~ supply voltagP removed, • fl fr 1ency 
of lJO .! l kc the ml'lgtlitudc of the nput. impednnce a+, the ynctironit.ing ln,.,u 
terminals shall be ~) ') !_ ,'J.1-.. 

3.1.l.4 =~""'""-... -...:;..;:;~..;;..;;.;.... ,,., i. t , bad rcmovl' t.he averar.c- OC supply current shall 
b~ 17 .! a. .)V V de ~upµly volt~e till \/ith th loa..:l conn c<:.ed the ma;dmum 
ins anta.neous curr nt shall be lesc t.han or equ1;1.l o 3 A. 

3 . l. l. 5 I ·1pu t Capac 1 •,or Tc:~ t . 
0 V de thr--..>ug.h a lll re1.,L; or, 
0."75 A peak o p a.I(. 

w1tri ~' V 4 C appl1rd betw en tE-nni nl 4 anrl 5 nd 
h rirrle o th lJC supply curr ,nt shall b l sc h!:I.D 

3,1.2 Functional lequlremer: s. T: ruisembly shall pt:"rfonn ar. sp ci"ied in hl s 6Pctl rin 
( 3 .. 2) within the 11..llit -:) f he !'oll::.iwt~ ~on~Lrs1nt unler,s othPrwi e no ~a. nf"ter 
encapsulation: 

a. Supply volta~c: 

b. Assembly emperature 

l 
?. 

?) t.o r ) V de 

1; 0 to (15°c 



d. S;mchronizi 

3 .1. 2.1 Output Vo tag 
1n m,hl 

/ 
input: 

.1. A B L E I 

,__ _______________ -

25 V 

30 V 

30 V 

1 

?. 

~pollo G&N ~. cif cntion 
PS 20071 '7 

?5.6:. O . j k c, 7 - 3 '! "?ti P'k, 

1. fl - 0 . •• u ec J>LU.80 ;fi.,!th 
at h 11' umplitu~c, ria t 
( 10 to c 'I ) 0. 5 µ sec mx. 

-30 . 0 

-3 . . : 

-------------------
- With s,rn h:::-oniz:!.n;~ input r . o':ec. t : e 01 tput volt ,-; ... tu 1. b pt!~ r-,) _ I . 

-~_u ___ ~_~rtn~~t~ ~ o 

30 .L _...,r; . o -30. " 

l,'.-.1 t J 1Licai ' 

___ ____ .._ _ _______ . ----

3.1. . " Output ...,.!.J?l)cj:oltn.ee, U in· o·•J 1 ., t:1, ou ► ;,u , riT1J)Je ·10 · e ··e shalJ h 1 n~ 
th,m 1.5 volts ~c ~ to peat . 

3 .1. :· . 3 Moni tor Vo] .. n.s..e. \.r'i.t\.-i ·1 s1ppl . ,o tnre •.)f' 30 V 1<' , uc.:.r ;· ~o~ci-: . rm<' " th:.. 
10 ~ ./\., 5 rettstor • et,:-e n ti. nc"l • t r (•ut ;,iit on.<.. t ,.c,, - , ( . ; ' , c: . tl.l!"n t.~,e • n 'l f! 

at t h ~ , put Ii. tor S:l U be -1~-) - 1. 0 V de . 

. ). 2 ,11 Cont nu.it. Vit:. 11 irm· ••, r. '!) O'\l o <"·, th reSistinc bc~;,e !i ri n.s L 
5 t1n bet en pin'" 8 t>nc 9 uhnl-: v )caa th n o . s J\ . 

3. 2 PROOOCT CQrWIGtJRJ,-10!~ . 

3·. ~.1 th Dtio,. The c nfi;u .. a .:.on 
/iPOU,O G 1 ,)r:- ··-Sor: ;:,007107 ri1-r1 !\ l t1 :in ,G ,n ,; c., · · ne !'i.11 r ·.H cference•1 th r cm. 



') ,.. ... 
.., . .. . J 

1'U><,~] G ; ' cifi c •t i nn 
. :--oon O',' 

Re· -.. 

In ul tion :":o ~ s t , nc~ . 1e re· 1st ~'1cc betw r. p! n l n the r 
l.r pil~hn. -~ , t C!tc ti "n 1 X; • 0)1.,--:~ . ..n st •;t nu, j e 
at lru{ shn.1 _ be leco t t. n :- e ·1 J. t-- ') . • 1)h:tc . 

inil ~ 
e:, pin 1 

r, 



~.Ll.TY ASSURANCE PROVISIONS 

~ 1 lo G&N Cu cific t1oo 
P3 ~-001107 
R ,, -

L.1 G,. ·F.RAL. The oon.trnctor res onsit:il for the . ,nnil>f:-ctur o. tne as e bly shl"' l1 be 
re1:ponsible f tY.r th accootPlishment of eo.ch t at quire<.! rr ~n . 

• 

1~ . 1. 1 To fai 1.l.!"e 01' the end product to p,!"86 tion or t est o'f thio sect1 n 
vill ut0!:lat1c£'.ll:· e sify the unit ~• noncon.o i-Jhen nonconfOl"Mi unito ere 

orrect.eo by t he mtrector, t un1 t sh 1.J be re1 spccted. w:ien orrect 1 "~ net ion 
h s een tnkcn t: e reinspect ion f th noncont'orndll,-\ unit !Vi.Y b 11 1 t u to the 
t :rt or e:c.'\mination \.'hich defined t noncon.formancc, or ·.1hen ao 1 ct by the 
-o:;n.iUutt inspector, l'l ccqp rte re -e.lCBl'"innt ion an ret :rt o" he u.n:1.t M8 Y ·o required . 
. on t. nto , ng unit \lhich have not b n co cted vi ) be cons ~ ered for n.c ptance 
only upon fo app11cat~ on by tht c ntrn.ctor to t.re ~ogn-' z:mt \SA r presentsti e. 

Tempera.tu: 
b . R lat1 •re Hunrldity: 
c. Banaet.tic Presaure: 

4 . 2 ~CE_?ffi.E FOR S~ON Ot' COMPO~ 

?'; z 1o•c 
9Mtv:u 
23 t o 3? inches cf ~ 

e♦.2.1 §}. ry cle9tkn. The Gel~ction of the s~tr:,r .a n.cit re. CS 
ard c6, sha 1 b wi thin the ] tmits of t he folloving con.strru.nt.: 

" · Supply voltl).f;e: 
As• :bly temperntu.re: 

C. Loacl: 
d . CJ and c6 initially equal to ~4 pf. 

7( . r; 4. 0. l d e 
1r; • to 65•c 

5 .n., 51, 

4. ~. l. l lect1on P:rc-,c-edm-e. Lower one ca citor i ch th:'t. t he! cLfference l,et..,1!en 
the conducttnr.; pertoda of th tw· •~o lectors shall be 1 an t· s.n l 11 sec. If n c Hr'j 

raise th<' opr,o ite c pacitor anq,,-ead .Jw;t the one 1nit1till/ owere<l. 

4. 3 TEST Pf{()CEOORES . 

a . SUpply ·olta.r;e: 27 ,5 1- 0 .1 V de 

b . A sembly ·em".,.>ernture: 15• to 65•c 

c. t,..,n.d. : 15 A, 51' 

I 



• J . Synchronizing input: 

A o lo G&l{ ~c~l'i . t on 
PS ?007107 

V -

2~ . 6 - . 3 l<c, 7 3 V , 
1 .0 ~ O. S µ sec ~u, e v :1th 
at n lf anrp11t~ e, r t et1me 
(10 to~) 0.5 µ ec 

4. . ) . Syn hr zat on Level. cn G 1re th ri..~.xi'lun s:•n ch ·oniziAA lrr::n1t c.nrnli tuc.e t 
1ch 'l e:Mbly 1a not a:11•:!l,roni U t M ,.. th m.inirlum aynchr0n11.:n • inp ruirpJ 1 u•ie 

t" ,,'hi-::h the asa bly 1s 13 .. chr:-in ·zed (Ref. P rn. 3. ,1.1. , . 

t un.s:m hroni z. h-equency ( r. 

. 3.1. : Sw c ronhiry.r; Input !mpe(!anc 
( :t f . P1t 11. • 1. 1. 3 ) . 

M r.m e tn. :;~nv:h ~oni2.in.· inuut impednnc 

upp.y Current . M nsure t hP DC zuppl :· cir nt:; ( f . Prrt. 3 . 1_ .• 4). 

4.3.1. 5 I n P.Cit'1r T,•r,t . Me sure t i, ripr,; on -.n f':.., supply ur.c.-nt ( r. 
Pa . j . l .1 

I. . 3. ~ F1.wct i ort'll '!'eats . Th ests rCtJu i. r~rl h:, .n1.s St" •-i ~n (1 . ~.~- Ah••ll he erf ed 
within tuf! imits of the toll -;vinc-, conatrnint unl aG ot.i~r-.ri:-;c notec 'lf er ocspsula ion: 

a . S p y volt, ,..e - t Gto n'1A1:. b<.> . ◄ n,.u f"u t-w-1 ce, at ; , . 1 - 0 ., ✓ d anf.. 
at 29. 9 z O. l V de . 

o. Assembly empc,. ture 

C , Loo.d ~ : 

2 

d . f.ynchronizt , inpu~ : 

e. st &etup A3 i n<l :catcd in P'i ! ur , 

.. I\, ) "· 
1,00 J'\.1 11' 

! A.3 kc , 7 V A~, 

' . ~, u ::ec: pul H vi 1t h "t 
p'it ~ , r{Ltj ( l(l --., ::, 

r: . 5 us c mox . 

4.3. ) ,1 El ct.rical Perform.•-n" rr sts. Mee.sure t e f o11ow: n:- : 

Outpu~ \ Ol ta.r~ ( r P?.r11 . 3. . ; . l) 
o. Out uL ripple fr) } tw.:t ( j r p ..("'\ , 3 . 1. ;.- .n . ,. . 
C. Mo. !tor oltrl[ (ne~. Par'\. ◄ , , . ;'· . 3) 

r' • :ontim:.it (vi.th inrut an l 1o,d r o·:ed ~ ( •f . P:P'fl. 3 . . . ? . l.) 

4. 4 DMWU!G COMPLl \r!CJ:: . The a::lsmbly ,h,..P ~ 'ti nua}l ~, e x 1' incd for c 1 i 'lnce to 
t i1e 'lU e11va of' APOLLO Gld•; Dr vin '-0071 '7 . °PJ1.rtlcu r tten i n s. :i 1 he ; i , n 
to inspe .tionforn1cks .s:rP..t '"'h c . burt'G, ,, ,t:; . enc.'lpuu}l\t i onct"<'ecta, Jntur.i nM s. 

- -pin n!;;"-11.~:vient, 1:md le, 1 L ity anti r.ppe1:n e of mer'.~1.n, c . 

7 
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~ol,lo l 
PS roo·no, 
Rev -

c1f1<.:e.t1on 

4. 5 WORKMAJISH!P VIBRATIOli TES • 'llle vorn--..anohip vi ore ion 'test shf\.l l be rfomed 
within t e of the ~ollovine e r . r 111 a: 

a. SUpp)y volt 

b. Auemb '/ t-empere. 

a. Load: 

a. s ahro,uz1ng input: 

~ .. 1 b~ at t 
vi.bra ion .~.all 
(1) oc r 1 a. Th 
to o.4 inch PP c •pla 

Durlnr 
rlod 

t ion tn 
r than 

ut ut 
ec . 

L • 5 ! C.) V de 

25. 6 - 0.3 kc,7 t 3 V pea.k 
3.0 • 0.) u ec puls vidth nt 

a a:mylit , ris t~ ( 0 t o 
~ ·"') o . 5 µ eo ll\.&X. 

011P, t ne tt.Y , s.hovn n l<'ini.re ? . 
ot1on wpt fr,'lr!l l to ?000 cpa at r of' one 

f th v!hr tion snnll oe (, .o JU"ttS lilli t ,i 
l"r-::nn 10 cps to th c enov r .re ,... u ncy, 

olt e sha not lie out de the 1"1".llS 
,. 

- ,: . 

1nsul'ltion realct c b tween pin 1 and the r in.i n:: · 

.... , 
in 1 e.ru t11 

ecco1"t!a.nc vi ~b 
coµ.ne-ct.10li th anodizi 

., 

en roe,unl.N'd tn nc ... ordnnce ~tb 
r 11.Sed ahall ha e u , put • ol t e 

c f 6 . 0 u.n. The r 3i tance bet ~n 
s . J.?.3 "11 n n asured in 

..., -, , . To assure f_l) .. , ectl"ic fl l 
tccl . 

I 
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5. PREPARA'I'IOJl POR ~y. 

5.1 OERERAL. Preparation for delivery ahall 
ND 1002214 . 

Apollo c1t'icatiou 
1'8 2007107 

in accordance with apeoi.t''ic tion 

9 
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FIGURE l 
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;) ir;inal Is-;ue 1iat0: y/!/C 1 

_ 

HPleas Autl.o itv: TOR • ;2. /863 
C'bBs Release~ A 

PROCliREl\1£NT SPECIFICATIO r • 

PRODl' TC .• F[C,l 7RATP-) r AND AC'CEPTA ' CF. TEST REQl'IREMENTS 

A:\1PL{Fl.ER 3200 CPS 1% ·ssEMnLY 

DHA \ 1:-:c; , ·n. 20(17 \ OJ 

.. 

: . 
l · 

0 

n a (' t Hc,ir.-io•1 'f PF-'. H I • Pt1.g s Apµrovals 
T ytt~ r 

,, 
RE·v L ~rl 1 AC NASA ., <), 

I ~v 
. 

9/28/65 A 22847 3 WK ----......,_ --- l - ---- - ·- - I 
8/11/66 

I 

B -30633 6 en~/t1.v EA I ---------I 
f>(, {ft'.. 1/ 12/67 i C :32626 4 .. MGM. EA -------

I i . ' 
. 

- _, 

.! 

.. \ - .. 

. . ,· . . 
. ----

l •. . --

This Specification c ons i ·tf:'. of PngcF- 1 to_;~_ in · lusive 

' ~ PJ H0VALS . ,,, . ~ ,' , ., 1 I /;-:, .. , ........ I 
i,_1 i" , ,' 

AC 

I • 
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Apollo O&tN Specification 
PS 2007108 
Rev. C 

3 . 1. 2 . 1 Gain. The voltage gain _of the assembly shall be 30. 2 ± 3. 2 V / V. 

3. 1. 2. 2 Monitor . With a 10 kS?. 5% resistor connected berween the monitor and 
0 V de, th voltage at the m::mitor shall be 14. G ± 1. 0 V rms . 

I 

3. 1. 2. ~~ Phase . The phase of the output voltage with respect to the input voltage 
shall b~ 180° ± 3° . 

J. l . 2. 4 Harmonic Distortion. The harmonic distortion of the output voltage 
shall be less than 1 %. 

3. 1. 2. 5 ontinui~Y- The resistance between pins 5 and 6 and between pins 7 and 8 
shall be le s t 1an . 5 ~l with inputs and load removed. 

3. 2 PRODUCT CO FIGURATIO 

3. 2. 1 Drawin~s. The configuration of the assembly shall be in accordance_ 
with Apollo G&N rawing 20(, 7108 and all drawings and engineering date}. reference 
thereon. ~ 

3. 2. 2 Maximum Weight. Not' applicable. 

3. 2. 3 Insulation Resistance. The resistanc between pin 1 and the remaining 
as embly pins shall be not less than 100 megohms. The resistance between pin 
1 and the heat sink shall be less than or equal to u. 5 oh:ms . 

. · 

4 
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PROCUREMENT SPECIFICATION 

PRODUCT CONFIGURATION AND ACCEPTANCE TEST REQUIREMENTS 

AMPLIFIER 3200 CPS 1% ASSEMBLY 

DRAWING NO. 2007108 

-
· .... 

t i -
Date I Revision I TDRR Pages - AEprovals .- .. • 

! Letter I No. Revised J\.HT t ·ms7i ! . 
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I i 

This Specification consists of Pages 1:._ to ...l:_0_ inclusive 
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Apollo Specification 
PS 2007108 
Rev. iJ 

TEST PROCEDURES 

4,. 3~ 1 Pre-Encapsulation Tests. The tests required by this section (4. 3~ 1) shall 
be performed before encapsulation only and shall be performed within the limits of 
the following constraints: 

a. Supply voltage: 
b. Assembly temperature: 
c. Load: 
d. Signal ground connected to 10 V de 
e. Open loop 

27b5 + 0.1 Vdc 
40 + 15oC 
150~-So/o 

4. 3. l. 1 Bias Current. With the input shorted to 0 Vdc, measure the bias current. 
(Ref. Para. 3. 1. 1. IJ. 

4. 3. 1. 2 DC Supply Current. With an output of 28. O + o. 2 V rms at 3200 + 32 cps, 
measure the :OC supply current. (Ref~ Para. 3.1. 1. 21. -

4. 3. 1. 3 Phase Marsin and Crossover Frequency. With the input voltage such that 
the outpmis T4. 0 + . 1 V rms at 3200 + 32 cps, measure the phase margin and the 
crossover frequency. (Ref. Para. 3., Cl. 3). 

4. 3. 1. 4 Gain Margin. With the input voltage such that the output is 14. 0 + O. l Vrms 
at 3200 :!:. 32 cps, measure the gain margin (Ref. Para. 3. 1. 1. 4). -

4. 3. 1. 5 Loop Gain. With an output of U .. 0 + o. 2 V rms at 3200 + 32 cps, measure 
the loop gaui:7Ref. Para. 3. 1. 1. 5) - • -

• 4. 3. 1. 6 Phase Shift. With an output m 28. O + o. 2 V rms at 3200 + 32 cps, measure 
the phase shift. (Ref. Para. 3.~ l.L.6}~. - -

4. 3. 1. 7 Asymmetry. With an output m 28. 0 + o. 2 V rms at 3200 + 32 cps, measure 
the asymmetry. (Ref. Para. 3. 1. 1. 7). 

4. 3. 1. 8 _ Maximum Undistorted Output .. With -an output of 34. 1 + O. 1 V rms at 
3200 :!:. 32cps, measure ffieaistomon.. (Ref. Para. 3. 1. 1. 8). -

4. 3. 2 Functional Tests . The tests required by this section (4. 3. 2) shall be per­
formed w1£hTu the lim1tsof the followilg constraints unless otherwise noted, after 
encapsulation: • 

a. Supply voltage - tests shall be conducted twice, at 25. 1 + o. 1 Vdc 
and at 29. 0 + o. 1 Vdc. -

b. Assembly temperature: 40° + 2s0 c 
c. Frequency: 320.0-+ 32 cps 
d~ Output voltage: 28. 0 + o. 2 V rms 

• •• e·. Test setup as indicated in ·Fig. 1 

6 
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. - . 1 GENERAL.. Prep r t ·on f o deliv _ry ~h~ll be in acco d ce with 
Specif c Ho. D 1002 : 1-1 . 

' 
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Or1.g1nal Issue Dl!.te: 1/s/ 1 ' 
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APOLLO G&N Specification 
PS2007109 REV F 

c. Operation: The assembly shall perform as specified herein w:hen the output of the 
assembly dtives NASA Part No. 2007108 or equivalent, hereinafter called the 
amplifier, and the output of the amplifier drives the remote senslng_input o_f the 
assembly. 

d. Synchronizing Input: 0 and 1r phase 3200±4 pps, 7±3V peak, 3. 0::t:O. 5 µsec pulse width 
at b,alf amplitude, risetime (10 to 90 percent) 0. 5 µsec max. 

3. 1. 2. I ~ontrolled Voltage Settin_g. The voltage at the remote sensing input of the assembly 
shall be 28. 60±0. 29V rms "1ith a syn_chronizing input and 28. 6:1:l. 4V rms without a synchronizing 
input. 

3.1. 2. 2 Non-s nchronized Fre~~-c . With synchronizing input removed the frequency of 
the output voltage shall be 3060±100 cps. 

3. 1. 2. 3 Harmonic Distortion. The harm_onic distortion of the niter outp\.lt voltage shall be 
less than 0. 75 percent with a synchronizing input and less than 2 percent without a synchronizing 
input. 

3. 1. 2. 4 Phase Shi.ft. The phase shift between the zero phase synchronizing input and the ·fiiter 
output voltag.e shall be 180° ±7°. 

3.1. 2. 5 Monitor Volt e. With a 51K n ±5 percent resistance connected between the Test 
Point and 3200 cps Lo, the voltage between these points shall be 0. 495±0. 09V rms. 

3. 1. 2. 6 Continui5.Y_. The resistance between the two 3200 cps Lo pins shall be less than 0, 50 
with all inputs removed. 

3.1. 2. 7 ']'urn-On Characi~nstic . During turn-on, the controlled voltage shall attain steady . 
state without exceeding 31. 5V rms. 

3. 2 PRODUCT CONFIGURATION 

3, 2.1 _Drawings. The configuration of the assembly shall be in accordance with APOLLO G&N 
Drawing 2007109 and all drawings and engineering data referenced thereon. 

3. 2. 2 Maximum W~. N l t a.: ,plica.bi'e. 

3. 2. 3 Insulation Resistan~. The resistance between pin 1 and the remaining assembly pins 
shall be not less than 100 megohms. The resistance between pin 1 and the heat sink shall be 
less than or equal to 0. 5 ohms. 

I 
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1. SCOPE 

Apollo G&N Sp&c1fication 
PS 2007109 
Rev -

1. 1 1• specU'1cati eatablishe~ the detail requirements for cca;plete ide ti-
fica.tion and ao ce of the AAC, Filter and Multivibrator 120v cps Assembly 
PART NO. 2007109-011 . 

1. 2 PRODUCT OONFIGURATION BASELJlfE ACCEPTANCE. 

1 . 2 .1 The product configuration b&seline shall be established ·by P'.A.C.I. or 
the end item Serial No. . This unit e.nd ail s sequent units regard.less' 
of intended use aha.11 be accepted to the c on:figura. ion def'1 ned by Serial No. 
unleu formally approved othervise as required by ANA Bulletin No. 445. 

2 . APPLICABLE DOClME?frS 

2.1 Th following documents fonn. a part of this specification to the ·extent 
specified. herein. 

2.1 .2 1ttf ctive Issues. Unless oth~rvise e~ecified herein, Military and Government 
Standards and specifications shall be he issue in rrect on the date of request 
for propo al or invitation to bid. 

SPECIFICATIONS 

J\.POLLO • ND 10022ll. 

E1rANDAROO 

MIL-m'D 202 

DRAWINGS 

APOLLO G&l 2007109 

Copies of Specifications, StMd.a.rds, Drawings, Bulletins and Publications 
re~uired by suppliers in connection with specific procurement functiona 
ahoul.d oe obtained from the Procuring Activity or as directed by the 
contracting office. 

2.2 C<mFLICTING In the event of con:flict betveen the requirements 
or the contract, this doc nt and the documents listed in this section, the 
following order o-r precedence shall apply and the contractor shall notify MIT 
Apollo Management o-f the conflict as soon as it is determined. 

a.. The contract . 
b. This specification. 
c. Documents listed in this section . 

2 
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3. RE UL 

1.- o. Jo ' ' Sp elf _c t • on Ft; ?Oc71O0 
Rev -

:ion ·1e11ui:rer.icnta . The t .r.s 
t t _l .win r , ulrcrientc !:>tf(.,... cnc--pi;ul•t:on rr1·. . 'ilv• ns:;c:,::ol:,· ohP-1 . rform 
cw p,.:cifie I i ~.1is .. secticn (: . : . 1) ; thin ti:e limits of the fo 1.o·,•i c nctr· in F: 

u.n· es·· other,, s ot •d : 

a . Supp y ol 'ta:·e : 

h . AosCulb1 j' c. er t·1 

Oper tion : 

d . S:-nchr on zincr i nput: 

3 . 1 . 1 . 1 Li neru· . T',l 
for t.:hanre n n fro 
30 .2 ~ 3.2 v/v to 6o .4 - 6;4 v/v . 

?t. 5 - 0 . 1 V d 

15° to 4 C 

'I'l1e output ~· th. ~:;oer1b1.y 
dri ·r:" :iASA P rt ·o . ~OC71O8 
or c ui:.. lent . he~' nr- ft cr 
cal led hf' runp1 i • r. . n< t~~ 

011 put of t,,e np ifi ... r i ves 
ti1c> r mote ocnsin input of the 
a. oem y . 

0 ani ~ phnoe 3200: ·4 ppa, 
'( .t 3 V p rue 3. ') - O. ) u sec 
pu1 e wicitl-i a.t half . pl i tu ... e , 
r ln time (10 to 90 ·) 0 . 5 s ec 
me.x. 

contra l ed , ,., t re ohnll cha 
o. :- - 3 . r 'J,, to 15 . 1 t • . 6 

ess than o.5t 
1v and from 

3 , 1. 1.. Z _ _.__ __ J:.. . Wi t h th s: 1chroniz n.f i nput r e1 o· ed, th symrret~,r at t. e 
ultivio lector vhicn '1r~·rec t c chopper sh~) b C6G than O~ . ';Ji th 
h synchronizint i n present "G .. ,ctry sha.11 b e. s th n 'cf: .. 

3 . 1 . 1 . 3 Synchroniz 
than ~ V peo}r ah··1 
h ··ing l'ln nmplltu e 
r::u t vib r nt,or . 

tion :,c.. S:,'nchroniZinf; i.npu •· hn.vin,; cm ar!p it de r,r ate r 
synchroni ~e both r, ·es n the r.:ult i ·:H,r tor . S:'nchroniz, ing i nput£. 
lo:;s thnn 0. 5 V p n.k sh·ll no •vnchr n ze either side o the 

3 , l. 1. l. Nor1j nnl X Sup_ 1,.: Curren:, . -·..rn ,)C supp . ct rr nt shall nc 30 ± 10 MIL 

3. 1.2 ]unctional Rccuir !"lC'n-t-5 , The a sembiy ch'.1.11 perfom s ~ df'ed l.n th i s 
B ct ion 3 . ) . 2 w t ,in the li~. tn or tho fo l lo,... ~n crw·t a.in s tmles3 other,,;ise n tc .... , 
after encapsul~t ion: 

ll . 3upply vol tage : 25 to 3C ! c 

b. Aso ~b1 tcrtpcrature : 

3 



APOL LO G&N Specification 
PS20071 09 REV B 

c. Operation: The assembly shall perform as specified herein when the output of th 
assembly drives NASA Part No. 2007108 or equivalent, hereinafter called the 
amplifier, and the output of th amplifier drives the remote sensing input of the 
assembly. 

d. ynchronizing Input: O and 1T phase 3200±4 pps, 7±3V peak, 3. 0±0. 5 µsec pulse width 
at half amplitude, risetime (10 to 90 percent) 0. 5 µsec max. 

3. 1. 2.1 Controlled Volt e Settin . The voltage at the remote sensing input of the assembly 
shall be 28. 60±0. 29V rms with a synchronizing input and 2 . G±l. 4V rms without a synchroniz ing 
input. 

3. 1. 2. 2 Non-s nchronized Freq1:1enc . With synchronizing input removed th frequency of 
the output voltage shall b 3060±100 cps . 

3.1. 2. 3 Harmonic Disto!,'tion . The harmonic distortion of the filter output voltage shall be 
less than 0. 75 percent with a synchronizing input and less than 2 percent without a synchroniz ing 
input. 

3. 1. 2. 4 :ehase Shift. The phase shift between the zero phase synchronizing input and the fi lte r 
output voltage shall be 1 0° ±7°. 

3.1. 2. 5 Monitor Volta e. With a 51K Q ±5 p rcent resistance conn cted between the Test 
Point and 3200 cps Lo, the voltage between these points shall be O. 495±0. 09V rms. 

3. 1. 2. 6 Conti~i . The resistanc betw en the two 3200 cps Lo pins shall be less than O. sn 
with all inputs removed. 

3. 1. 2. 7 Turn-On Characte~i~tic_ During turn-on, the controlled voltage shall attain st ady 
state without exceeding 31. 5V rms. 

3. 2 PRODUCT CO FIGURATION 

3. 2. 1 Drawi s. Th configuration of th assembly shall be in accordanc with APOLLO G&N 
Drawing 2007109 and all drawings and engine ring data referenced thereon. 

3. 2. 2 Maximum Wei~ 0. 8 lbs. 

3. 2. 3 Insulation Resistance. The resistance between pin 1 and the remaining assembly pins 
hall be not less than 100 megohms. The resistance between pin 1 and th heat sink shall be 

less than or equal to 0. 5 ohms. 

4 
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4. QUALITY ASSURANCE PROVISIONS 

Apollo G&N Specification 
PS 2007109 
Rev -

4.1 GENERAL. The contractor responsib] e for the manufacture of the asse,ably 
shall be responsible for the accomplishment of each test r quired herein. 

4.1 . l '.rhf: failure of an end product to pa.as any examination or test of this section 
vill autcmaticall:; cle.ssit"'y th unit as nonconforming . When nonconforming units 
are corrected by the ~ontrnctor, the unit shall be reinspected. When corrective 
nction has be n taken, t e re1nspect1on of R nonconform.i unit may be limited t o 
the test or examination vhich d fined the nonconfomance, or when eo directed by the 
cognizant inspector, · a complete re-ex.a:minat on and ret t of the unit may be requ i red . 

onconforming units which have not be n corrected v111 be consid for accept~ce 
only u on fo al pplication by the contrac or to the cognizant NASA representeti~. 

4 . 1 . 2 Environmental . Unless otherwis speci ied, the ssernblies shall be tested 
under the follov1ng ambient con , it ions : 

a. Temperature : 
b. Relative humidity: 
c. Barometric pressure: 

4 . 2 PROCEDURES FOR SELE<Jl'ION OF CCMPONEmS. 

25 - 10°c 
~ max. 
23 to 32 inch s of Hg 

4. 2 . 1 Selection of Con rolled Voltage Set~ing Resistors . S lection of the 
controlled voltage setting resistors shall be rformed vi.thin the limits of the 
f qllowing constraints : 

a. Supply voltage: 

b. Assembly temper,-ture: 

c . Synchronizing input : 

27,5 - 0 .1 V de 

25.:. 5•c 

O and TT phase 3200 - 4 pps, 
7 ± 3 V peak, ) . 0 ! 0 . 5 uscc 
pulse width at half' amplitude, 
risetime {10 to 901,} O. 5u sec 
ma.x. 

d . Test setup as indicated in Figure 1. The amplifier sh 11 be NASA Part 
No. 2007108 or equivalent. 

4.2.1.1 Selection Procedure, W th R3 not connected, se)ect the lovest value for 
R2 such that the controlled volt~e is less tha.n 2Bo ·:o V rms. i;.'ith R2 connected, 
select a lue for R3 such that the controlled voltnge is 28 .60 : 0.06 V rms. 

4. 2. 2 Selection or Non-synchr onized Freyuency Setting C pacitors . S lection of the 
capacitors th t detennine non-synchronized ~ quency sh 11 be performed within the 
limits of the follo ·ng constr n~s: 

a. SUJ>PlY volta r. e: 

b. A ly t erature: 
e, Syncm-on.l z'lng input : 

27 , 5 ! 0 . 1 V de 

25 !. '>•c 
none 

5 
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d. 

11 . £' . ;' . 1 
r·1ter 

,,, . ·etup rm ,.ndirrLted ·n ?''r!. ·r: 1. 
~ 1 ~E r cc •ivnl~nt. 

Apo~ 1 G&I S1, cifi tion 
.-s c.C' 71 ,9 
:< • C 

be NASA P rt 

r:t ld•ntir. _ '.'I! u<' cnpnc·t r:; C ~ an<l Cll for 
\)0 c; ,s . 

rr;. 0e~, .. t:or. of t.h out ut fi1ter cap:¼cit n ... 

i.. ""'s nl>!y t ,~;:>Ct" t •irc: 

c. Syn hron:izi.n.; _;_n:.,ut.: 

Tes 
t1 

ret 1p a• nd 1 .. ~c..: in Fi ~ur 
~00·(1 ')8 , ,x:- e 1.1j vo 1 ent . 

). 

li. 2. 3 . 1 s 1ection Prriceiu:r w:th 1 net ' 
Ct; s c, th t he ft tt: .:- 0utput ·oJt• ce .f.G 
than 180° . c6 co :-iected., ..,elect ' V lue 
VO tac s t .. e 0 ph • fie !;ynchr on.1-: i r.." 'nput 

l• . 3.J ?· tion restr.. ·~1 

p r fo:rrne i Aprul· . t' )n ):11:, 

! 0 ~ lo;.r' N:, constr int s unless r t:1en,d . .:;1: 

n . ~;upp y vo tn e: 

b . Asscmol ter:1pcr,t1 r 

c . Syn rcnizing inpu 

conFtr .~nts: 

'7.5 • u.: '! de 

1 ~ 0 to ! ( "~ 

J1'l p! a. C 3~'00 
7 . ) " • pt"a.k, 3. c -
pu " 1.i Lh t q ) f' 

r: o~Lme (1C .. 0 9) 

mr> .< . 

i 1 ? 
( ,. . ') 

1pl 
0 . 5 

'i'hc l'JT.p l f i e r Gh~ll b e NASA PRrt 

s, 
IJ RCC 

ud 
u !l C 

nr.eeted. ., sc:>lect th<" hi .ed \'1\ u tor 
h 0 pL,° Ct"' tync:1ron 7. i. "lg input. ny ss 

for c7 GUC"h t h'l t. the !'il ter OU put. 
by 1Uc " i rO 

- ('_ 

ulr o by hj s sc tlJn (!1 . 3 . ) sn1.1. 1 
,e r-1' rmrd. .,jt', r. t lC lir.ittr of the 

7.? - C. 1 'I rte 

1 'j 0 to 40°c 

0 nd 11 pl1, 5 3 ,0 - 4 ,,ps 
7 i "J V pea}~. 3.0 :!" O. ') u sec 

ul s. wi ti t ht f '1Iq11i tud< , 
~:i ct:me ( .. C; to90~) n . 'j u zec rnn::-: . 

cl. . T st setup :is 1ndic t i!'i Figure ' . 4 ~ r.un.pli.f'ier sh 11 be NASA Pnrl 
No . ~.:007)08 or qul\·,)ent . 

4 . 3 . 1.1 Liner Dynct.l'lic Rn. ·ilth th(" s:11cqrnnizi input pr s nt. ~ .,sure the 
controlled. volt c tmder the follo·· •• r.!ondit.:.ono ( Hef . P . 3 . 1.1.1) : 

a . Amplifier 
b . Amplifi r 
c. Amp .Hier 

3t . 2 - 3. ? v/v 
15 . 1 J . ~ v1v 
60 . 11 C, . 4 V /y 

6 
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Ao01lo G&N Sp cH'i nti0n 
~ ,007109 
• V B 

~ 

~ . 3 . . ? ry. 1ca~ur 11n,:.w tr: • t!.·v-. rr:ult • , 1..1rr or o lector which 
rtr1 -:es the r. under the fo l1 ow~ n , c0n ii .1c ( cf . P<U·:,.. 3 . 1 . 1. 2 

S:n hronizln~ inµut p C3 ~t 
b . r. -nchron!.zing input rem Ni 

lL:. . 3 1 . Th ~rnchr n : z.. 1 ut \lSCd f er these test:i shall 
'iif!'c.r fr eo in \ . :.,.1 .c nnl.r .~t!1 r S'r.>e,: to nni"Oll.tuJe. 
Ob:;er re \,:h th !r en.ch sic e of ~~h .u ti. tor·Lt r is synch onize<l und .r the follov.l. ng 
c ,nr it i o ::i ( ref . . . 3 . 1. 1. ~ ) : 

a . s.mchron:I ~iN:~ i put "Utlp 1 1 e : 
b. S· t:hro. izini_~ nput ump1 itude : 

o.L. - 0 . 1 v :pe 
~ .1 t O. J V pe 

4 . 3 . 2 'i'he t 3 r ·.1tired y .his 3 ction (4 . 3.?) holl be perforn:ed 
with '1 t h the followinr- conntrRints unleos oth rvl s noted, a:fte r enc~pa l ' ' ·on. 

Supp) y volt ''e: 

b . t sscmhly ten rature: 

c . f'l:,nc}roniz nc inpu: 

Tests shall be c nduct CJ. tvl ce 
(~ >5 .1 ± 0 .1 V de and at 29 . 9 
.: 0 . V c) . 

l) O to l~ 0 c 
0 tmu ~ phase 3200 - 4 pps, 
7 · 3 V peak , 3 , 0 • 0 . 5 µ aec 
pu1s w cth a.t half .plitude , 
r-i"'etl.r\ ( 10 to 9C1,) 0. 5 µ sec 
max . 

d . T st se up ·1s indic11tcJ 1 n Fiture 1. Tr e or.::plifier sh 11 be NASA Part 
. o . rno7 08 or e~ui v~ ent . 

4.3 . 2 . 1 1..,rit the SJnc onizing input pre cnt, men.sure the follo"''i 

n . Controlled voltar (Ref. P, 3 .. ? .l) 
h . Hnmonic tlist0rtion (Ref. Pa.r~ . 3 . 1 . ? . 3) 
c. Fm. e shi.rt ( qef. P"lrn. 3. l.::' . lt) 
d . ilonltor volt _,,.e (~ f. P•1rR . 3 .1. 2 . 5 ). This mcasu nt need be made on1y once . 

4 . 3 . 2 , r • With t e s chronizinr input rcmo ·ed, measure th fo lowing : 

(L Contr Ded '.rolta.3e 
~

Ref . P•l.ra. . 3 . 1.2. ) 
b. Frequency f . Pn o. . 3 . 1.2. f) 
c. Harmonic distort on (Rf. Parn . 3. 1.2·.3) 

4.1 . ~.3 Continuity . With exterruil connections remo ·,1ed from all oi.her pins, measure 
the recistnnce between th two 3200 cps Lo pis ( Ref . P ra. 3.1. 2.6) . 

4. 3. 2. 4 Turn-On Characteristic. ~fonitor controlled voltage from turn-on of supply voltage 
until controlled voltage at ta.ins steady state (Ref. Para. 3. l. 2. 7) . 

7 
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Apo,lo G&l'I Specific tinn 
PS , J(J7lO~ 
R v-

. 1 -'---------,---,-- The osscr.ibl,1 ·hall b vi.a a) 1.>' PXe1 in~d for cooplianc to 
the requi rt. nt of Apo lo Dra,,..in~ 20o·no9. Particu"!.r;..r nt tent ion shol l he ,.;i ·en 
to innp c on for nick&, s<.:r-itches. burrs, dent3, cncf\pbu1 tion defe~ts,. contami or.ts ,, 
pin mis li nmcn , Pnu legibility nd ap eara.nce of ruarkin ::: . 

1., . :, WORKM.Al:S'!UP VIBRJ.'l'IO!i TF.ST. 1'he worKm nsh p vibration test nhnl be per.fa · d 
within h 1 . its of the fo lowinr;, const aints : 

Supp y volte.e,e: 

b. A t"'<!!nbly tet!lpC:t'Rturc: 

c. Op r tion: 

d . S chronizin~ iopu 

, -o 
...) 

0.1 V 

to 40°c 

The nscembly shal] p rfom a s 
specified her in wh n the ou . ut 
of the as em ly drives NAS/'. 
P1rt . ?.00110 or egu1vA l ent. 
call~d the plifi r , nri the 
output of the ~r.,plifier r iv s 
the :remote sensing· inpu of the 
a6st bly. 

O ~n ph 3200 32 pps . 
7_:]Vpe, 3.o.:_-0,5 JS C 

pu1 R Yidth t hF. U' pl ti.ude, 
jsctir.i.• (10 to~) 0.5 LIB c 

mP..X. 

4. 5.1 Subject t c rr.oduJe to vibr ti<n Alon0 the a.xi ho\ffi tn Fi e :? . The vibra-
t • on shal 1 be :;irnple hn.ri.r.o ,ic 1:iot i.on svept fron 10 to ?000 cps at , r t o1' on ( ' ) 
octPve per 5 sec nds . Th nitu e ,-.,f th vib~ tir,n sh 11 "be 6.o , ~ li. ited t o 
0 . 4 incr PP constant di!lp .ncem nt from JO cpo to the ros"o':€r f ~ equen~;. 

4.5.2 Duri , vibratton the remotes naing input volt e shu11 not b· outside the 
range of 28 .6 + 2. 9 V rms for a p riod grc tr th l !'\Sec. 

Tl insul t ion resiot .nee be .. een pin nd th rem 1n1ng 
a sembly pins sh l be specified in Par. 3.2.3 en m ured i n accordanc With 
method 302 of Standard MIL-STD-202. The meeoruraneter used sha 1 have an output vol toge 
of' 225 1' 75 V de lini ted to a short cit'cui current of . 0 ua. The sist nee between 
pin 1 and the heat ink shall be as sp ci:fied in Para. 3.?.3 \./hen measured in accord­
ance with nethod. 303 of Standard IL-STD-202 . To assure a good electric 1 connection 
the nodizing may be p netrated . 

8 
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PREPARATION FOR DELIVERY. 

~~ollo G&:N Specification 
PS 2007109 
Rev -

5.1 GmERAL. Preparation for delivery shall be in accordance with Spec ification 
ND 1002214 

9 
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. -PBA 
SYNC 

SUPPL 
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2007109 

INPUT -
16 2 -

RETUBN 
r- 17 10 -

INPUT 
14 1 .., 

:-RETUBN 15 8 -
4 

+27.&VDC 
• _11 -

5 

OVDC 13 3 -

APOLLO O6.'f Speclftcatlon 
PS200Tl09 REV E 

CON'l'BOLLED VOLTA<-~ 

I . . 
REMOTE 
SENSING - (HI) 

AKPUFIER 
(SEE NOTE) 

TEST 
POINT 

6 

~%~ (S) - ~ -£nUCTURE 20.S% 
-µROUND • • A. 

5 ~ ,___,, •. 

3200 CPS ~ 

nLTER OUTPUT 
◄ 

150S2 :1:5r 

OUTPUT 
9 8 

-4. 
(LO) 

3200CPS LO 
3 7 . 

--

-
REMOTE 
SENSING . 

(LO) 

NO'l"E: AMPUI\ER PIN NUMBERS REFER TO NASA PART NO. 2007108. 

FIOUBE 1 
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3. 1.? .1 Gni . • he voltn,{e gain of hr asser.1b ly, shall be 21. 6 .!. ? . 2 V /v . . 
3.'. r . 2 Output, t n AAC . With e. 7. 5 kn, 51.i re i ... tor c mnected betv ~n the output 
to AAC and O V de, the vol~--~- at tll output to AAC sh ll. be 28 . 0 - 0 . 2 V s . 

3. 1. 2 . 3 Monitor. With ,:i O K .n,, ;\ :rcsi utor C<"'nnected between the monitor and 
0 V de, the voltn~e at the monitor ah"! l be lli.O • 1.0 V mn . 

3 . l.?. lJ Ph::ise. 'l'he ph:•se of the output voltace with r sr ct· t the inp t volt ,e 
ch~ll be ~i 3° . 

. l.;:'\'3 Ho.1 onic Distnrtion. Thr, ha.rmon' oic ortion of the output volta,e sh 11 
e less th rn ·H. 

~) r.:w:nf;O . The.: cnnf'i,. urr,tic.·n of the assembly sh~ll be in ccordn.nce with 
/,l'OLLO Cif~.N Dra.Jt • 2( -7110 ,md ell "lro jn~o o.nd cnrinet.rin d.P-ta forenced thereon. 

? . '' , 3 Insub~1 n lt.sista.nce . 'i':"lr. eni tRncc be1,w n pin l mcl the rem.ainin( 
r,:;en1tJiJp"it1s aaall be not cr. r. t1 ~n 100 r:c 1 oh.11'10. -The r sist nee betw on pin 1 

1.rni th<: hch.t o lnk ...;h 1.11 e lt• :Y t1-ir•n or equ'.11 t :1 O. 5 ohms. 

4 
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, ~ I 1'h volt e gni oft.ht cs bly • lb• ?.l.~ - 2,2 V, V. 

\ 

With a 7,5 lt.n., 5£ r~ei tor ~0nr1ected b~tve n he outpu 
olt -e t ti~ output~ to AAC sh lJ he 28.0 ! 0.2 V . s. 

e, 10 k.14 5~ ,1 otor . nn ct d b~t n th mi,ni tor l!.00 
ll JaOnitor sh'111 b~ 11..0 .1. ~-0 V m . 

of the outn:rt volt e vith reap ct t• the in'O t ·:ol . e 

' Th hn . on i c 1 tort ion of the output v ta··e th 11 

ticn of th a b1y ah~- b in ccorda.rtc vlth 
11 <irn .. 1n1;s an<! ngin er!ne data r f&renc <l tht- on. 

Tie r letP.nce bet en pin 1 and the inin 
than 100 T .:: Th al t nee between in l 
t.l ,m ., () 5 oh s . 
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23 to 3 inches ot If 

el., eti bi rest or shal be per-
ng int•: 

27.5 ! O~l V de 
4o• j 5•c 

:t bias 
h that 

~ ·~•le~tion or h loop gain Nai•tor shall 
following con re. nt•: 

'Z7.5 ! 0.1 V de 
w• s·c 
800 
28.o t 

~ p.1n 1• ro f l dB . 
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Goin. ) The volt'lgc Gr.,.in of the assembly sh 11 be 1.00 - 0 . 04 V/\' 
. 

3 . 1. ;-:> . 2 Monttor . With a 10 k.n: 5t resistor connected bet.reen the monit r 
and O V de, the • oJt ·e at the monitor shall e 1 IL O ± 1. 11 V nns . 

. 3.!.?. 3 Phru;e. Th phace le::td of thE:: output volta.g~ Yi.th respect to the input 
voltae shDbe ~ 70° - .r 3 ° . 

3.1.2.l. Ihrnonic Di.~tort1on. 'l'he ha:rr.ion·c distortion of the output r;ha.11 be lesa 
tllo.n 51 . 

3.1.:,.s Continuit'!. The r siGtrmce bet" en pins 2 nnd 3, ,between pins 11 and 12, 
b et.we n :pi ns 3 ,_n~ 14, and bet"- en p1ns 1.5 anri 16 Gh,ll be leGs th 0.5 ll, "1th 
i ut 'tn< lauds _ ':no·. etl . 

3. 2 PHODUCT \..Oi,FIGURATION . 

3. ? . l .... 'in; . Th<' c ·n f i [.l..11":'·.ti on of the ·nsscmbly sha.11 be in ace roance with 
APOLLO G&N Drn·r1i~ 2007 11 and nll drR.wtnr,s and ent;ineer ng dRta referenced _thereon. 

3. i' .3 Inr.ul·~ti1n Resirrt:.mce . The rccistance et-een pin 1 and the remaining as&embl:y 
pins . .chnll be not :ess than 100 nc pohcs. The resistance between pin 1 d the 
hca ·slnk ::iha. l be lens th .. n or e..;ua1 t ) 0.5 olms . 

.... 

4 
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3. REQUIRr)(Ef:'!'S 

3--1 PERP'OJIWiCE. 

A_nollo G&Jr Specification 
PS 2007111 
Rev - A 

3. 1.1 Pre-Encnnsulation ~enuirer.:cnts. The asse:nbly is required to cau'om to the 
• . follo~'ing des1Gn r-:u-t~n specifjcnt i on before cncRpnulnt1on only. The assenbly shall .· 

pert'orn as specified 1n t.~is Gect1on (3.1.1) 'Within the limits ·of the follovi_ng 
constraints: 

a. 
b. 
c. 
d. 
c. 

Supply volt'll:e: 
Assenbly tc::iperatu:re: 
Lood: 
516-nol ~cuntl connected to 0 V de 
Open loop. 

ZT. 5 :. 0. l V de: 
4o• ± 15•c 
40 .A,t5i 

3. 1. 1.1 Bies Current. With the input 8horted to o V cc, t~e bin.s current shall be 
.greoter th'-'n 13 ~ nn,.; l'tsS tlwn ro cA. 

3.1.1.2 DC Simply Current. iol-lth 9J l outputor 2€.o ! o.6 V ms at 8oo ! . 8 cps. the 
re suppl;, current &hall l.ic l. 3 1' O. a· A: . 

3.1.1.3 P.1nse Mr?.r,::in r.nd ,s.;over Fre<1uenc·r. With an input ouch th11t the. output -· , 
is 1L.o i' 0.3 V m:. ~t ;OO cpa, the !)h_ttse r:J"rcin shnll be r,renter than 45• at 
s croo30·,er freqtrnc:y het\.-een ; kc snJ 24 kc. ., 

3.1.l.!4 Gain Meri.-1n. ~1".,h M 1npu~ such thnt the output is 1L.o 0.3 V rr..s at 
800 ! 8 cps, the eai:i r.mre,1n shall be c;re-iter t:lP.n ~o dil. 

3.1.1.; Loop Gnin. ~1th an output of 28.0 t 0.6 V r:-~ nt Doo i 8 cpo, the loop 
E;Bin sboll be 24 ~ 6. dB. 

3.1.1.6 Phrise Shirt. With an out;,ut or 28.o: c.6 v nr.s 
of the output volt~e ~'i.th J'C£pect to the input vol.ta~c shall 

3.1.1.7. · Ao;lr.l!nctry. With~~ output or 28.0 l o.6 v m& 
between ciiannels sh,11 be less ·th.'ln 2Q1J. 

3.1. 1.8 Mt.x1J:!um Un<.l11>tortetl Output. An output of 34 V mo &ht>ll have leas thAn 
l~ di~tortion. 

• 
3.1.~ · functionnl Re~uirc-nent8. The essenbly sh~ll pErfom ns epecified in this 
section (3. l. 2) vit.hin the lir.iits of the follovin;.; constraints unler.s otberv1.ae 
note< arter enc&pGuletio.~~ • 

a. Supply "lolta.~e: 
b. Assembly t.er.ipera't.ure: 
c. Frequency: 
d. Input. v,:ltnr,e; 
e. Load: 
r. Signal E;l"Ound COMeeted to 0 V de: 

25 to 30 V-dc . 
15• to 65•c 
aoo ·t 8 cps • 
28.0 t 0.2 V nns 
40 A,!51, 
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; ' resistor c monit 
nitor i,h 11 be . -

oft C out.put YO f'! vith rcspc t to the input 
' 

e h oni. dirtort1o of the output shall be l s s 

bet n p ns ~ nnd., et en pin 1~ nd 12, 
15 a.n·1 16 B 1•1 l be esc th m o. 5 .n., vtt h 

• The cnnf1 r· tic.n f th Bsemb1y sha 1 e 1n a co MC wi.~h 
G 7111 8:-fld l l dra., n:~s and ngtn er ng d ta refercnc • theN! on. 

2.0 lb:; 

--~---------~-;.,;.-'--e. Th ec1 atance e-t-.e n pin 1 the . 1n1 " M oe 
!(JO me 0! ,, . Tht r siot e et en pin 1 and the 

n r e ,._!U, t 
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QUALITY ASmrnANCE PROVISIONS. 

Apollo G&:N Specification 
PS 20071 l 
Rev C 

4 .1 G . The contractor responsib e for t he manufacture of the assembly shall 
be responsible for the accomplishment of each test required h rein . 

4.1 . 1 The failure of the end product to pass any examination or test of this 
section will automat cally c assify the unit as nonconf'onning . When non­
conf'onning units are corrected by the contractor, the unit shall be r ins t ed. 
When corrective action has been taken, the reinspection of a nonconf'orming unit 
may be limited to the test or examination which defined the nonconfonnance, or 
when so directed. by the co zant inspector, a complete re-examination and retest 
of the unit may be required. Nonconfonni units which hnve not been corrected 
will be considered for acce tance only upon fo:nnal application by the contractor 
to the cognizant NASA r res ntative . 

4 .1.2 Enviromnenta . Unl ss otherwise specif ed, the assemblies sh 11 be tested 
under the following am.bi nt conditions: 

a . Temperature: 
b. R lative Humidity: 
c. Barometric Pressure: 

4 . 2 PROCEDURE FOR SELECTIO:r OF COM?Oll S . 

25 :i. 0°C 
9(1fomruc. 
23 to 32 inches of Hg 

4.2.1 Bias Resistor Selection. The selection of the bias resistor shall be 
performed within the limits of the following constraints: 

a . DC supply voltage: 
b . Assembly t rature : 
c . Input short to O V de 

27 . 5 ± 0. 1 V de 
40° ± 5°c 

d. Resi tor R8 shorted to O V de 
e. Resistor R9 sh ed to O V de 
f . Resistor R3: 
g . Be stor R9: 
h . Open loop 

5600.n., 5~ 
3000.n., 51, 

4.2.1.l Selection Procedure. Select the lowest value for R6 a nd the highest value for 
RS -such that the bias curren't is' greater than 17 mA. Select the highest value for R7 such that 
tlie bias current. is less than 17 mA. 

4 . 2 . 2 Loop Ge.in Resistor Selection. 
shall be perfo d within the 1:rmit 

a. Supply voltage : 
b . Assembly temp rature: 
c . Frequency: 
d . Output voltage: 
e . Load: 
r . ,Resistor R3: 
g. Resistor R9: 
h . Open loop 

The s lection of the loop gain resistor 
of the following constraint : 

+ 27 ,5 - 0.1 V de 
40°: 5•c 
800 ± 8 cps 
28 . 0 ± o.6 V nns 
40.n., 51, 
5600.n., 5~ 
3 000 .n., 51, 

5 
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~-:>olJ C'l G&!i Specification 
PS 007111 
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4. 2. 2. 1 Selection PrOC'edure. Select the largest value for RlO s uc h that t.'le loop gain is ' . db • k • .., • .. - .. • • ' ~ • ... • _, ~ , •• ~, ... • ' • • . .. ~ 

less than 28 . _ _ ---· . ··:-··- . • 

4.2.3 Gain t1tnd Phase Rezistor Selection. The selection of the p;ain and phese 
res:1 stors shall be performed vi thin the li.r.li ts of the- f ollu .. -1 ng constraint a. 

a. Supply voltage: 
b . . Assembly tet:iperature: 
c. Frequency: 
d. lnput voltage: 
e. I,r.ad: 
f. Closed loop 

r.~.5 _. 0.1 V -dc 
4o• t 5•c 
800 ~ 8 cps 
28 . 0 ± 0.2 Y rma 
40 A, 5i 

4.2.3.1 Selection Pr.-icedure. Select R9 and R3 sir.iul t c.n ously such thet the gain 
1a 1.00 ± 0.02 v/v a.nu the phase lend of the output vol't .~e- vi.th respect to the input 
volt.age 1s 270• .t l •. _,. 

4.3 TES!' PR~. 

4.3.1 Pre-Encapsulation Tests. The teats required by t h!15 aeetion (4.3.1) shall be . 
per!ormed before encnpsulat!on only end shall be perfon:icd vi.thin the limits ot 
the tolloving c~nstraints: 

a. 
b. 
c • 
d. 

Supply voltage: 
Assembly temperature: 
Load: a 
Signal ground connected to O V de · 
Open loop · • 

27. 5 :: O. l V de . • .. 
4o· i 15•c 
40 A," 51' 

4.3.1.1 Biss Current. With the inpu't shorted to O V de, measure the bie.a 'current 
(Rer. Pam. 3.1.1.1). 

4.3.1.2 DC Supply Current. Vith an out_patof 28.o : o. 6 V :nns et 8oo ~ 8 cps, measure 
the DC supply current {Ref. Pnra. 3.1.1.2). . 

4.3.1.3 Phnse Marrin and Crossover Frequency. With sn input such that the output 
is 1J..o :t 0.3 V nos et 600 :: B cps, measure the phase mPrgin end the crcssover 
frequency (Ref. Parn. 3.1.1.3). 

4.3.1.4 Ge.in M,u-ein. ~1th an input such that the outp~t is 14.o i 0.3 V rms ot 
8oo ! 8 cps, meaaure the ~ain margin (Ref. Para. 3.1. 1.1). 

4.3.1.5 Guin. With an output of 28.0 ! o.6 V .nns at 800 t 8 cps, measure 
the loop gnin Ref. Para. 3.1.1.5! . . 

k.3.1.6 Phase SMft. 'With an -,utput of 28.o f o. 6 V nns at Boo ± 8 cps, measure tbe 
·phase shifi (Rer. Para. 3.1.1.6). 

. ~.3.1.7 As~etry. With f\D output of 28.o -
e.ayt;roetry ( r. Pnra. 3.1.1.7). 

. + 
o.6 V rms at 8oo - 8 cpa, 1:1easure th~ 

L.3.1.8 MRximur.t Undistorted O .tput.. With an output of 34.1 i O.l V nns, measure the . 
diGtort1on (Ref. Para. 3.1.1.8) . . 

6 
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f i{?iti;:{'/\'.>":~:_: -_ --~. -. --•• _ --. '·-. ::~ Speci~~t :•-~;·\!.) 
:·•;·._ .. .'.:··_ .. .. • ~3.R _. ~ ~ ., miu:.:: :.-~ :t-.t• i,equind bytb!• ·Met.tcm ::(~;J.2)' .ital.l ... :-Mrfc>rme4_- :. .'·:.., _; 
~~.::· :-~. '. • : _·. :~:t~n 7iei ~ oi'"Ue ~olloving_ const~nt• unleH otherviee ~ -eacllPUl1•'4•~~·:-
[' "' - . - . . . , , . . - .... . , 
~;:;);~-~-:_'> .~<-_·. _. ~·- ~ • • Supply. volt• - teats shall be conducted tvtce, at 25.1 ± o.·1 V ~W >at ~~~ _: -:;--".;:·~·:-

~t/:\:_;/~,~·~>_; .. _29.9 :t 0.1._v 4• . _ • . _ • _.· _.~\ _ '>~ -~'{: ··'. .. '; 
r:·<< ·:_ ,: .. :-. • .b. _ -~•-~-tem;pezature1 40• ± 25•c ... , • ·.·· -~-- __ ,_< ._'..,, .. :. :':_ .-.~ f ='·\ · i· •. : -.. .-~ .• c: · Prequenqi . . 8oo ~. 8 epe • ' -

tf},"' ·t: ,·_ :: = .:::•iadi•ated 1a 11pN 1 al,O ~ 0,2 V - ':'{{(/\! 
{ '" :'.· ·: · ~- ~- -4~~ :·2.1 Bl.ectrical 'Pert~e Testa. Meaaure t.he tol.l.qvinas _: ._': :·-_-.;-:; · 

I • ~ • • i.. ~ I ' 

r ::.:;,::· -, --- ... ,·w. c-. -.. 3;1,2.1J _ <t --_. _ <,\<), 

~->: .. -- !~ -~:r~1.!=l §:JI~i1c~: -~- ~1.2.,, - <J'.!_;_(_r:\~ --
r { :~· \,. • •: . "-: ·. -~': . ".. . • • ., . 

1 

• • • • 1 • • ' ; : • L "' • • ~~ ,j 
~; ,. · • • _:·. , If.If DRAWI1'3 ~CZ. The uaeuly shall 'be viaually e:nn1M4 tor eCIQUaace t.e .:~(.) •.-;c · 
f::: - ·, :', '. • .. . the requiremeista .ot APOLU> G&B Draving 2007lll. Panieula.r attentioJl tball be giftll _., . . <. ~~ 
~ =. • • . ': •. to 1mspect1cm ~or D1cu, 1cratc~•, burrs, ·a:a-t•, encapnlation ddec:ta, cm,t:.w1nanta;. :· ~•:.:~·t . 
: ~ '. _ -~ . · • pin 111sal1gment, ai)d legibilit7 and appearance ~ IIIIJ'Jdnp~, . .. . . . . . •. • ,.; • .- '.> / <'~ · 

~ -: :_ .\~ ._.· -· 1'. 5 : WORKMANSHIP mRATiai ~. •. 'l'he • ~P • Yibrat~-~~at ·ab&l.1 ;,. • pa~~\ ;:;_> ; ~j 
P .;· .. ·. , vithin the l.1mit1 ~ the tollowins canatftlntas • . ~...,-~-::-[;, _ :_. _.· ; - •. . : . : ~ · • : ·.: _' :: : ' :,: i • ,•;··.;; ·.;"•;' • • . ' . I • , • • .- . •,\. · • .' ,. • : ,.' • , • • · '. ' •'' .~ . • 

~~~:'[ ·;~--· :_• :~•:· -: • •• ::~' ~i;o~~s • · • : • • ~:5/ ~:~ V c!o ·- .. ~----~~:_.;~~> -.'.~-:~ 

t :_: •_: :· .=:e::ri.s~: - ~o*t
8
oTvru , •/: •· -~ ;:;.:; 

t > .··· . . · . • - . . . .: Loa4i .. . 10 A,~, .:, :_ rr::~: ~?~ _ 
t < ·. · ·· . . ~- - r. S1SD&l sroun4 connected to o v 4o ,J. - . •· · . . . . 

i{?/_·r·-' '.---: \ ~·5•~ · . Subject the module to vibratia along the axb ■bovn 111 ~gure 2. !he : · ··=./;(: _·}j 
[·· •"- :·. : • vibration sha!.l be aillple hvaonic motion avept traa 10 .to 2000 cps at .a rate ot ~ : .... .' , . : i 
rt :: •• _ ... • • one (1) octave per 15 eeconAa. !'he maguitude· or thtt . v1'bnticm ahsll be 6.o gru •' ;( •'.·.° :.: '. n 
~;-- • , 11a1ted to o.41nc:h pp. constant dhplaceMDt tJ"CII 10 cps to the crossover tioequeiicy. · .: ::_ . ,:~' 
~;t~:: ..... :--··.:., . . . • . : -~·~ -~~:~--#,_. ~:~·; 
f : / • . ·:_: ·• It.. 5.2 : Dm-bJ& vibratS.cm 1ihe output aball not lie wt■14e the range · 28. 0 t 2.8 v ·i,u :. ·_ '<-'.• -~tj 
(,:·., .. .- ·· _tor a period gzoeater tbaD 1-■N. • . : . . . : . _· ~~: • · .•'/.,:/_; 
l . ,-.,. ~ . • . . . · - .- . • • • . . • • . -~ --: •. • I ,'... .., .;.. . 

t i::/·.\.· --~.6 Inaulat1on· Re■istan~. fh• tnsul.at1on nahtu~ betVNn p1n 1 an4 the :NMJ.-~-.=~\~~t 
f : . ·: •.. _. uffmbly piu shnll be ar:. ■pecit1ed 1n Para. 3. 2.3 • 'When meuured in aeeor4aD.ce •. •. ·i ; : :-·:_._'; :; 
•-~~.\ .~.· .• Y1th aethod 302 ot StandN'd MII,.~202. The mgoh 11-ter uaed shall have u Olit]'II\ : - ·: ._ >-.~~: 
~;: -.. · • •. voltage ot 225 z T5 V de 11.mited to a short circuit eur.NDt ot 6.0 ua. !be ftdrrtaaft-._:,-./: ·.\ ; 
t_:._: .. ; .. • •. : • betwen p1D 1 an4 the heat IS.Dk shall be U apecitted iD Para. 3 • 2 • 3 . wben •u\11"84; ::~ . c: :-.\ t 1 
f ' : : - --~ . .-, • • ta aecorduice witk llttluld l03 ot Standard MIL-8l'l).202.. !o usure a gOO&l elenncal : : : .. . ::_ ;"•-i 

• · a ' .. _.1 t'lo.- --.-11,1 ,1 .. ,. I ' 'b -~- • • . • • • ' •. , .. ~ .• ~---~ •• ._..._.:.:,. ., ~cmne'"" CG ·uw a&M,M,l,Z~ ~ e pe.-.. nr.~~• . • • · , __ . ·.• , .. •. , . , ·: .- :::~ .. //:.; { ~': 

~-~~!~I\'.;,}·'<'.: • :_ • ~:' ., -, - : :', :.}:: :) : T ·\·(?~~A\li&l 



. ' .. 

C 

.) 

~llo GU' Speo1t'i cat1on 
2007lll 

V .. 

c1r1c t1on 

8 

• 



+27.5 .VDC 

.DC SUl»PLY 

-OVDC 

(HI) 

D1P~ 

s ! . 
. ·· "· 

_·., J •\ 

~ 
I 

L 

·-· ::: 
. 

... 
•~ 

• 

11 

12 

i 
•: ·· . 

·, •.. ~ 

l 

~ 

.9 

4 . _ ..... 

. •<: I •• ,- ;,. • • , • .,,..••• 

• . .nauu 1 . 
. .; 

0 I 

., ; , 

10 

13 

-14 

. •.-• .: .. • . 

. . . 
. , • "!, 

. .:.. ·• .... 
''- :- '-<(, 

•· . •. 

Q 



I 

RADIAL AXIS 

A ollc 
PS 2007lll. 
Rev -

MOUNTI 'G FACE 

l • 
;;;, 

ENCAPSULATED ~S EMBLY 

RADIAL AXIS OF COMPONENTS 

P'TOURE 2 

10 



,., 

I ,,. 

/. 

PROCUfill.w!' SPECIFICATIO 

Apollo G&U Speci.fications 
PS 2007112 REV D ..-: ,. 
Original Issue Date: 't/J/<,. 5 
Release A..tthori ty: TDRR '2 I 3S 3 
Class Release; A 

PRODUCT CONFIGUF.ATirN AND ACCSPTANCE TEST REQUI 

AAC, FILTER AND MULTIVIERATOR 800 6~ ASS -mLY 

DRA~TNG NQ . 2007112 

Date Revision TDRR Pages -r=_:. Approvali;-
Letter No . Revised. . : AC NASA 

9- -65 22340 3,7 ~ Y.,v .ICM TM 

IQ-l .t-1.t: B ?.?..:ihft 11 -~~'f\v MGM Ar'.M 

11-30-65 C 24453 4 ~~tCA.~ WK TM 

.: 1/12/67 D ta2626 4 piJl(<I MGM EA -. 

. 
' 

. 
This ape ifi s.tion consists ot Pe,g s 1 to l2 inclusive. 

NASA MSC 
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·Operation: 

Apo_llo G&N 
PS 2oo·tw 
R v-D 

The a ssembly shall. perfortn. as speci­

fied hereip when tn~ output of the 

assembly <lrives NASA Part No. 2007110 

or equivalent, . he!e ·na~er called 

~be ~plifier., and the ·ou _put of the ' 

amplii'ier drive th~ 800 CP,B ~i in-put. 

• of tne assembly. 
. . 

d . Syn~hronizing input : 0 and 1f phase 800 ± 1 pps, 7 - 3 V 'peak , 
. . 
3. 0 = 0.5 µ ·se. pulse width at half 

.,.. 
alnplitude , risetime (10 to ~) o. 5 .~.L 

s c •. max. 

3. 1. :: . l Con1-rolled Volta*e Sett n~. The voltage at the 800 ~s l'ti input of 

h a s"m ly sh ll be 28 ; 00 - 0 . 28 V rm~ with ~ syn_clu·onizi~g input and 28.0 

~ 1. 4 V rms witho ta syn hronizin input . 

1. 1. 2. 2 Non-syn hronizcd F'requency. Wjth synchroni~in.g input remo~ed the 

frequen,.y of ,he output. voltage shall be 756:i:35 1 'Glp$. ,· . 

} . l. L 3 Hllrmon.Lc Dist ortion. The hatm:)nic distor tion of he -filter output 

volta .,.e shall b . 1 s::; than O. 75~ ·with a syn.;hronizing input nd less thn.n 2'/o 

vi ,} ou ... a syn :hronizini::; nput . 

3. 1. 2 . . 4 Pha•'e Shif , . The phase shift be ween · the zero phase syn hronizing 

inrJul, an1 the fi ltcr out.put voltage shall be 180 ±. 7° . 

3. 1. 2. ) Monitor Voltage . With a 51 kA ± 5~ resistance connected between 

he Test :Point an l 800 cps Lq, • the vol age· ~etveen :these poi_nts shall be 

.657 ± 0 . 12 V nns . 

. 3. 2 PRODUCT CONFIGURATION. 

3. 2 . 1 Dr.a,wi 1§S• The configurat~on o~ the assem.bly sha.11 be :ln ac ord:an e 

wi~h Apollo G&.N Dr wing 2007112 'and all dr wings an~ engineer~n~ dat referenced 

her on. 

3. 2. 2 Maximum Weight . · Not ,applicable. 
.. 3. 2 . 3 In a t ion Resistan-..e . The res i stance be.tween pin l a.n~ t )'le".. rema.ining 

assemblf pins shall be not ~eas han 100 me ottms. Tl'le re istance b t~een pin l 

and the heat sink shall be le s than or -equal to 0.5 ohms. 

I 

J 4 
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' AAC, F!Ill'ER AND MIJLTIVIBR,A.'l'OR 

DRAWING NO. 

This epeci£icat1on conaiats 

f. 

Apollo G Speciri tions 
Ji>S 2007112 R.EV C . /. 
Original Issue Date: /3/c, 
Release .Aut.horit;r: TDRR % / 3S 3 
Claes Release: A 
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SCO.PE 

A ollc G • l ;:; 1f':1.cati..,n 
P..:, 20071:2 

·-

1 . 1 Tlii~ specification ee ablisn t e dets.11 r e 1-11 e:ments or can;plet 

acceptance of.the AAC Filter and M, lt1~ibr tor 800 CPS !.dent.f.ficati::m 

Aasembly.PAB"l' • ~~---- -;.iCJo-?//-:L.- ~ 11 
T! 11 BA.'.: ':I.It ... AC 'A!fCE 

I' .. 
1. :::: . _ .. e pr uct c ori.fig· 

c,,. the e. item Gerial no . 

i cn a.aeline eh 11 be estab:!..ie. ec b·· _ .• c.I. 

lens o~ intended e shall b 

. ~is mi t and all s bse uent \.nl ts r gard­

a,x1q11i:ea t:0 the config,.u:-at on defined by 

... rial Ne. 1 as fo l a-pprov ·herwise as r q_,.;1red by 1A 

_ •:llet1n I\.> . 4 5. 

2 . 

~ .1 The f llO'lting doc~nts f c,nn a pe.rt of t is 

specitted 1er in . 

c1ficat1 to ~he ext nt 

. . 1. 2 tective issue s . Unless othenrise specified ~..erein. lltar and 

Government St.ande.rde and spe.<.:1.f cations eha.ll be the issue in e~ ct n t ,1e 

date or equeet tor pr 

S1'ECIFICAT! 

MJ:L.. l TD 202 

DRA:I?ro 

~(';I.J.jJ, 

1002~14 

20071l.Z 

al or invitation t:, bid . 

1!'1catio , .... and.a.rd , Dr \Tings, Bulletins 

re -..iired by suppliers in connection nth specific roe~ nt 

should be obtained f"rcm the J>rqcurl.ng 

cont,:,act1ng ott'ic • 

Pi.lbllcations 

etiona 

. 2.2 Com'LIC'r 

ment of' the coxttract, 
• In the event or con.t'].tct 

document and the do 

een t e r&q•ir -

1n thil section, 

the rol.l.owing 

MIT Apollo ~ 

a . The aon-tre.ct. 

ll apply and the contract r 15hall. not! 

800n it is determined. 

b. I s specific tion . 

c . Docll!Dents lleted in thils sect1on . 

2 
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3.1.t Pre-Encapsulation Requirements. The assembly ·1• required to· contont __ ::' ='·.:-. ::; '•,_-~:~: 
t o the following requi rements before encapaulation only. -' The .aasmab.ly abali. :~·.n • / '/~; 

. i • ~ I , t \. :.:. , ~ 

perform as specified in this section. (3. 1, 1) ,. within tbe limits of the tolldw• .-_ :./~::- >.p 

'· 

' · 

t' · 

. . .. ,... . --- , .. , 
ing- constraints unless otherwise notedi. ••. , • • . • • • · ,· :., •. :.·.. . ·.·, :··;/ ~✓ 'J: 

• • • " , , .• !" ,., Ji! 

a • .- Qipply vo_ltage: • 27.5 ± 0.1 V de ,· • .- ·: · •4,'.::'·/.-/~ 
'· • b. _Assemb~ temperature ( '.•·~ 15• to 4o•c • • . .. • • ,) ~ ;·\--~~; 

c. Ope~ation: : The output ot the assembly dr i ves • •.• . -_.·.' .;,<,,·~~ 

NASA PN 2007ll0 or equivalent , he~i ~ :. r i ~ ·. ~ 
after called the amplifier, and _ t~e ' .• • ·: t,< :}j 
outpu!; ot the amplifier dri ve( .the ' •.•. _ ••• •• t:.'. <~ 
800 ~ps 1, inpu\ ot_ the assembly. • • ··.'-' : .•. r ~. ~:t; 
. . . . ; •• \-:.r 

0 and ff ph.a■e 800 ± .1 pps,' ·7 t ·3 V pe~, . •. :~{~ d. SJnchronizin~ input: 
• • I 'II -

'3.0 t 0.5 µ sec pu.l■e ··widtb at bait, ··:-.'.\ ·: ·,· .-:.".-r{ 
' • • • • • ." •• ~ • I •;• .~ • ! 

'amplitude, 'risetiine . (10 to m). 0., -5 ·.:i· :! ,--, .: ·;, \.j 
. • .. . ~ . ,.. • "\· 1j't 

sec. max. •. • --. ·.··· :·, {\/:'.,>(.'~.<~ 
3.1.·1.1 Linear Dynemlc • Range. · The controlled wltage shall change less tb&D .-_ ·: -~:· • .:. ; 

' ' • • . • • . ' . • • l h ~ i !.t"' 
0.5~ for a change in amplifier gain from 21·.6 ±· 1.5 V/V to :-11.'i:t!l~OVrY.vJf::.~-:. ·: .. ·.-.. :.:;_·· i 

.. ·i i ., ... . k'"'• 
·and trom 21.6 ± 1.5 v/v to 4_3.2 ± 3.0 v/v. . • . . . • · ' •. · ; ._, 1

• ·-=~·-·.,:;/ f,.~ 
• . . • ! . ' • .; ·"l:•;l\! 

. 3. 1. 1. 2 Asymmetry. • With the synchronizing . input rem:>ved, . the asymmetr;lr at) •. ,: .• :.~ ·>:~ 
:j the multivibrator collector which drive~ the chopper is~U b~ _ lesa than 1~·.:~;·~.:· .. ·•:.:\{'..~ 

: Wi th t he synchronizing input present a.symmetry, shall be )ea.a. than. 21,t • .·/> ~: (··. ~;_ •:·: .:·.-~/~· 

: ) . l~l. 3 Sypchronization ~vel. • Synchronizing _inP':'ta_ ha_~ng an -~ .ll tud~ .. •. :··:~· :_~~-:j/:):~: 
J. r:r eat er than 2 V peak shal l _.synchronize both aides ot the multivibrr or.::. ·:_. ··.-··~:~) .~ .>~-\~} 
l· Synchronizi ng inputs having an amplitude less than 0.5 V peak sha.11 ' not ., , . •· . -~ ... • · -/~~ 

;1 synchronize either side or the multi vibrator. •• < . . , ~-- ·_· ·_ .. ··:·: .. _ >-'.~_:"._;·.~:/· ij 
-~ • ; .. : 3.1.1.4 Nominal DC Supply~~• .~e DC supply ~ren~ aha~ :b~ 3~··±,: 10-.& ~<:'i,'.;- ./t 
,: • •. · .. 3~ 1~ 2 • F)mctiona.l Requirements. • _The _aaaembl.1, •bal:1 ~ per~J? u : ·•pecif'ied:~ i:n·.)·::./~}:1~c~~ . 

.J' .. • • . , . ; • • • , ~ ,· •. " • ·• ) ,° • • •.._· \l••-... i c ~ . , 1! ,;Jt; 

/.· . . . : ~-:~ this section (3.1.2) within_ th~. limits o:t;;,the :~ -~~~/ ~onst~~• --unl.• ,•.:..::·::,~,;;t'/>.\,..~ 
f · . .- ·· · ·otherwi se not~ &tte~ eucap~ationt · '° '.'. • . . -~- \J;,1~•<j . ··:( . ;: ~-::.\.'.·1:~:: ·>.(.'t•:1-t;:,~:.\~j\ ,;_!:.~\ . 

•• :: - • • • ~" • .. : •• ~ ~-~ · ": •·.I . ...- , .~ : ·:-·· .~ •• .- :·~ '~l ·,. :. .. ~ ·:,.r .... "-,~j .i '•·-:.:·. · --~;:~ 
11A· f • a. • Supply voltage: :. • : ·:· ~ ... • ,· -'·_.. ,, 25 t~. ~ : ~ de_~ ~ , t . -l !: •. ~~-\ :,~-~.: ~ ;:,._~{ 
~ 1- b. Arsaembly temperature: •. ' • . ·., lS~(:-to i.o•c . . ,· ' . • i '; '' .t.:··;. )· , . .'. •. :. 

' ,· 

' . 
'.• 

· ·. • ~ -/ ,.: ·,: ·::· .:.- ·_:,._, }: /(t. • • <~ t:{;:\? {j:?'.I~ti 
• 11 , ·.,'+ ' ... :, , . ....... • ·:. .;-'t· J .,) : -~- -.. ,.: "'~ ~: ./' : . \ :' 4 i: 

~ •, I ;i, •• • •• • '- ., ,T•t:(' l-•,, • ~ • I>• ,- '';• ,/ t' •~ \ ,', ,( .. , •,,. 
. .. • . • . . • " "'" ~ .. . • ~ \ :~! : · ,• t; . t }.J. •' .. : .. 

. .. I ' 'f•I ' ," •• • . '1 ,I.'_.;, .,': ~ .. .1· ' .... , -;.·.;,.:_t , ,.·l !y\ .~ : '- t 
,- I ' { r \, • I ' •' _(..,..,, .' \ 1 ' '.,., .~ • • ' ! • ,J It •• .o • V ,..• ..,. ,"-' :- ... ., i'.t 

1
1 

• .' ·' • : ) ·t ,-.--, •. ,· ·.'°"~·'j~~ • ., 1 .. :'f ~;-: i _s~::~ · ... ~t.~ • .. : " -<)!~'" -.l 
._ • . J.' J ;! , •• ! , .~ :.:~-,, •,t £1;_•• • ,/; / '" ·T l' ·· · 'y' • 

•• ' .-· ,~. ~~ .. . t ' .. r,',. " : !.,,. t;::c 'i~ ·•.,.;;i;i 'c,. , .:,~,• ~--~li· ·, .1::.it"'' · t :J•~ ~ ' ti 

., • . ... • • ·. , .t" . . . : •. r , .. ;.},_: 7t "' -'/ ;i'"f ' ... "' ,'' \- f ~ ·A: ·./· _n;.,, ... '·-.j, .. :t .. ,~ \j ,.;t 



Operation : 

Synchronizing ... 

Apollo 
FS eoo1 
Rev-· C 

The ~ssei:nbly shal perform a 

fled herein when the out..rut of the 

assembly ~rives NASA Par~ No . 20071)0 

or equ.iv lent, her inaft.er called .., 
the ampli ier , and the ou ,put of the 

amplifier drives the 800 cps l'/o in ut 

of the assembly. 

0 nd ,c ha.se Boo - 1 pps, 7 : 3 V peak , 

3. 0 ± O. 5 µ sec. pulQe width t hu.1f 

ronp itude ,· risetim (10 to 9°') 0~ 5 µ 

sec . max . 

Cont rolled Voltage Settinfi· The volt~e at the 800 cps 1% input of 

the assembly $hall be 28 . 00 -t 0. 28 V rm~ with a. syn_hronizing input and 2 O 

z l. 4 V rms without a synchronizin input_. 

3. 1. 2 . 2 Non-$Yl:,::ltr!,)nized Freg_uon y. Wi.th ~ynchronizin input removed the 

frequency of t.he output voltage shall b 755±35 ops~ .;.-
3. 1. 2. 3 H rmooic Distortion·. The h(lrn:imic distortion o:f the filter ou ~ ut . -
voJ..ta.e shall b less tho.n 0-. 751, with eynchronizlng input and less than 2% 

w:i thou a synchronizing input . 

3. l. 2 . J~ Phase Shift . ThE> phase shift between the zero pnase 

input an the filter output voltage shall be 180 ± 74
, 

3.1.2 . 5 Mon tor Vol age . With a 51 kn. t 5~ re~istance connecte bctwe~n 
• 

the '!'.est Point and 800 cps lo, the vol age bet points shall be 

6.657 ~ 0. 12 V rms. 

3.2 PRODUCT CONFIGURATION. 

3.2 . 1 Drawi!$s. The onfiguration of the assembly shall be i~ accorlance 

wit-h Apollo GlcN Drawing 2007112 and e.11 dr~ings a.np. engin ering de.ta refe:rence 

h reon. 

• mum Weight . 
' 

0 . 5 Lbs . 

3 ation Resistance. 

shall be no c l.es 

ink shall be les 

The resiatan¢e be \reen pin 1 an~ the:.remaining 

than 100 megohm~. The resistance betwe n pin 1 

Lhan ~re ue.l to Q. 5 ohms . 
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4. ~UAL!':Y ASSURANC~ PROVIfI'.:TS 

Apollo G&l{ Spec1~1cation 
PS 20071.l:2 
~ev-

.4.l G3Nrn.AL. The contr ct r responsib~ for th m: . .ract•1re ot the ass 1.y 

sr.all be r sponsible for the accompl1.s1.ment of eacli test req·. 1.red. he.rein . 

• l . l The f 11: e -of n end prod ,ct o :pe.s ny nation o-r tes~ o£ this 

section will ut ~ticallY cl.a sify _the mit as n.Jncod~r:m.ing . en nun-

c ntormi!la • its a.r correct d , the contract r , t ,e mit s ll be r inspected . 

Whe corrective action has b~n t . en, the r im,:pecticn of nor. on.forming m1t 

y 't> 11mited t the tent. or eXBJtlna ... 1'.:n vhioh defined t:ie noncont' .xmanc or, 

en so directed by th c nizarrt. iruspector, a c lete re- examination 

and retest f the ·.nit may- be ~q1·!.r • Nonconf rm1ng •m1ts whic rave not 

been corr cted vill e corusM red f.,r i::c pt9.n-e n rr,al al'plicat! 

by t e c ntract .:r to t'1e cognizant !~ representative. 

4. 1 . 2. 

te ted 

a . 

b. 

. 
4 .. 2 

. , . 1 

Env ronmental . Unl.ees otherwise specified, t.e.asse-mllies s: ll e 

nd.er the fc-llowins ambie t c onditions: 

TemJi rat :re : 

.. elat1Ye lil..:.rnidity : 

ametric Preasur 

trolled Voltage ~etti 

25 .s- 10°c 

%max 

23 to 32 inch a of Hg -

.~sist.--.rs . 8 l ction of the 

controlled vclt ·e s tti'ng resistors shall be ~r!' :tTJed vi.thin t. lic1t1l of 

the roll°"'ing o:u,tra.ints: 

.a . StPJ?ly voltage: 27 . 5 ~ 0 . 1 de 

25 ± 5 C o. Aas ly temperat e: 

c . Synohl u.is~n.. .!Jqiu-(: 0 nd " ph e 300 :. 1 J)ps, 7 • 3 ' peak, 

3. 0 :r 0 . 5 µ eec pulse Vidth e.t half 

amplitude. risetime (10 to 9(}1;) O. 5 

4 . 2. l . 1 

c nnected, 

~ . 

Proced 1r • 

sec ma.."< . 

Th• . 11 1er shall • ~ r 
Part N. 20071..l0 or eq i alent . 

With R3 n connect , select the l..ow'ea ve.l11e 

the co trollea voltage 1s 1 ss than 27.72 V rms . With R~ 

le t a v l •;,e for R3 s .J.ch· t t the controlled. volt e is 28.00 ± 

. 2 . 2 ~elec~1on of Preq·,enc;r ~ ettit.B Capac1t1..rs . .::election 

5 
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Rev-

ttieation 

of the c <:itors that etermine ,non- ·ynchroniied freq1 ncy sb 11 be pertc:nned 

~ithin t he ll.m.1t of the foll.:,v1 

a . S ly volt e: 27.5,. O. l V de 
.. 

• Asse bl.y te er$.t tre: 25 - 5°C 
. 

c. Synchronizing 1 ·t= n one 

d. Te t set p as indic t d 1n 1ligure 1. The lift.er hall be NA A 

P rt No. '.;00711.0 or quivalen . 

ca cit s 11 performed v!thin he limitG 

. ~upply voltage: 

b . Assembly temp~rature: 

c . Qynch.ron1zing input: 

acitors 7 and ClO 

'f.-.,f '\J 
J 

tjon the tt t fjlter 

e following cona-train s: 

27 . 5 ! O. i Ve 

15° to uo•c 
0 nd ~ p ~e 800 t 1 ps, 

7 1 3 Y peak, 3 . 0 + 0.5 µ 

e('. ,llse v1 th at half 

~'Ult it•de. r1setiroc (10 to 

0.5 u. sec x . 

) , 

d . Teat set p as indicated. in r igur 1 . The :npl~.ier shall b NA-A Fart 

4. 2.3 .1 
hase shirt 

1 0° ± 5° . 

no. 2007110 or eq.1iv lent. 

re . Sele~t a value or capa~itor C5 such tha t he --------- synch r nizing ul.se d the filter w . tis 

The te t a req.ired b this e tion (4. 3. 1) s 11 

be perl tion only nd 3hall be perfo d within th limits 

of the foll 1ng co t int ml ss c;.therviae nQted: 

a. Supply volt~ 27 . 5 t 0.1 V de 

As.a ly temper tu:re: 

c . Synchron zing_ input: 

d . et setup as 1J;rdicated 
in Figure 1. 

15~c to 0°c 

0 and phase 800 ! 1 pps, 7 ± 3 V peak 

3.0 ~ 0. 5 µSC puae th a half 

amplitude, ris tia (1.0 to 90i) 0.5 u. 

a c . max . 

The amplifier shall ASA Put No. 

2007110 or e u ivalerrt . 

6 



b. Amplifier gain: 

c . Amplifier gain: 

• ' 
4.3.1.3 Sll'chronization Level. The synchronising input .uaed for t hese teat~_-.. ; -'~i: :i 

• • • • 1 ; . ... i:." 

shall ditter :trcn. the input specified i~ 4.3.1 q only ~th r,■pect to peak · •. •,.· , • •.: ,.;- :: 
• I, • • • .:· • 

amplitude. Observe whether each side ot the aultivibratal"' la a711Chronized • 
' under the tolloving c'ornitiona (Ret. • Para. 3~1.1.3): 

a. Synchronizing input amplitude: 

b. Synchronizing input amplitude: 

;. • • .\ •i :•i ~ 
> , . ,J,,. 

. . •. • .. \'• 
' 0.4 t 0.1 V peak ·:·· ••• • ,. ,_.:t• 

. , : ""' 

, :.. 2· •. ~ :t 0.1 V peak • . •. -'· (/{ 
• • •J ··t 

4.3.1.~ Ncainal DC Supply Current. With the iynchroni1ing input ·present, ..... , ,. __ ·/:, 

-measure the DC supply curritnt (Ret~ Para. 3.1.1~4). ... ··· •. •.• 
• I .\,, 

4.3.2 Functional Teats. The teats required .b1' ~hi• ■ection -~ (4.3.2) ■hall be- . : ,:-... !,' 
· • • •• ,· ·t • \ l: 

pertormed vi thin the l1m1 ta ot the folloving oonatraint■ unle•• othem.a .. notedf 'aft• 
encapsulation: • • · . : • · • '/ :·, ·; ., ~:: 

• . a. Supply ·voltage·: • • • :. • • Teat■ ■hall be · comucted · tvUe· • . . · ,,,..~; 

(at 25.1 • :t 0.1 ·Vdc &D4 at 29~9.·:~;;),1~! 
: 0.1 Vdc). . .. ·::: .·~i:i 

".-l5°C to 4o•c : ;.?>~t.;:· 
' . . • • •, ,r.., ! ' " ,. , 

4 • , ~ .. ,,. I • • ~ .,"',,.' '• .. f ~ ; 

.. , ·" ·,; 11 ·,,:- '· O and ,c phue .800 ± l. ffNI ·7 t '.:· • <)t:i 
•'1 ,. ' 4 ¥r-l •. ',,,;, • • : 

I ' • " \ ~- .. ; · ..,. • • • ~. ,.J •;."- ·-'l I"",· 

' · . • ~ · 3 V peak, '3. 0 t (). !) • p.. ie~ .; • .\ J:.t ~\. ,:.:\";-
. • . \ ' . . ,. ~-. t · ... "'" 

,; . • ·.pul.ae ·vi4th _ at halt uplltud~; .. :•,L•.;f 
"; ·.- .. .. riaetim . (~ to 90",;). 0.5_: ~ ~~-~:{'iD:1• 
' ' . . • . .' . • • •. ,' ·' .• {"'. ; ', · ._;':.1 

IDl!LXe • . . • .. . • . .: .•. : :. •, :iC; 
' ·. . . '.. : \ .. ·"' .': -~,•;.."· .. ~1,.:.: 

The ampl1fier shall be KASA •. · , "':.: ;·:.'· .. ,., 
• . • . . ' . ~~.,). , .. "' ti: 

·Part la • . 200TUO ar aquinJ.ent ~ .. :.;•.\ ' 
' ' • • f • C ..... _,, 

b. .Aa•emb~ ten;,erature: ' 

~; .· S)'DChronizing Input: '. 
·' 

d. Test setup aa illdicated in Figure 1. •. 

With the ,. ■ynchronii.ing input p:reaent, ·•uUN .·the toUoving • . ; ••.• _. : ... :_- •.~>: 

' . a. Controlled voltage (Ret. Para. · 3.1.2.-1). ::· .:. • . : /~ : ./> ·'.• ;. t 
. b. Harmonic 4i■tort1on (Ret. Para. 3.1~a.l) , ... ' •• ' • • ' ,.' ,; • 

~ 1' :-':· _. \:::;"'\·. 
c •. Phue shift (Ret. Para • . 3.i.2.4) • , . . . .. . . _ _.. •·_.,· ·,:.: 

cl. Monitor 'Yoltac• (Ret. P~. 3.1.2.;)·. • Thia aiuuraent .il..S: be' • • 
only once. • • • •• • ~ .; . • . · ... : .. , . 

'I 

" 

I • 
' I, ' ,\ , 
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Arollo G- 1)ec if" a i.on 
PS 2007112 
B~v-

lj.3. 7.2 Wilh tlle syn hroni zlng inuut rell'l)ve 
' 

m.l!' the followin."' l 

a. Con rolled \:'O 1 ... •e (R . Par • 3."1. 2. 1} 

b . J'r P'. rs. 1.J.t:. 2) 

c. Hm rii~ · distortion (Ref. Para. ·1 . 1. 2. ~) 

1. 4 .'ln.lly ex n a :ro~· i.; li . 
~;o the! rcrr~ • rcment s of Al?OLLv Particula.:r a tcnt:ion ., all 

1 e iv n to in pi,,:tion for nick , era.ten a, burr , e;n . ..,, ncap~ula.t: .. ,:>n ~f · t.. , 

--on wn s, p·n. ea.li.,. ro. n . , ;tnd le • H t,y and app li-11.uc of c:,.r .:n a. 

Th~ wor • ansb.. p vlbra o 1 :i: .... i L be 
, 

.h~ fo1)owin con raint 

• A S!?!Ilbly teJ'ltti, r .u.re: J 5• o ~o•c 

"· Operation: 

d . 

ject 

'.ribra.tion h l be s:tropl 

of on . (1) o tave per 15 

e te • to 0. 1. noh 

. :; . 2 Dur n vibration 

r e of 28. 0 ± i . 8 V 

~.6 INSU!.,A.TION RESI 

~·eme.inin'1' s euibly pin 

ie a,s ~bly sh l pel·for: ll.3 u ~c fl l 

h .rein w!\en h o 1 J,ut r h 

driv0 NASA Par', re. 007110 or cqul , -

c.lent , ,_, 

out P'l of' th 

800 C 

0 o.nl ,c yh 

3.0 ± .o. 5 µ 

lrl·1 •.; the 

as~embzy • 

.,. 8 I-PP. , 7 3 V peak , 

ompl u e, ri. t·me 10 to 

sc~. max . 

o vi 'l.tion a.lo • .b~ a.'Cis show in F5r,,trf' "· TkL 

mot. o swept from 10 :.o 2000 cps a ri rat.e 

Them mi ,ude 9t t11e vib atto ll e 6.o 
displa cm nt from 10 ·cpa o th .::roseov r 

th~ 800 c 1i in u~ volt ball not be out iue .he 

for a rio reRter th 

The insulation resis etwcen pin l a,n,1 h 

Sita b,-. I\B Sp cif ~din par 3.~ . 3 WlOD mea~'U.?'P in 

U"!COrdAnce with hod 302 0 Stan d Ml STD- ,◊2o '! t1ego ~ 1. she.11 

:• p 



• ' ' 

t:J . 0 µ . ,.. r . isto.n' n p1n 1 

in ·pru- . -~ ~ 
..... . 6 .. . ,,:h -n ro ("; in 'CO 

s·rn-z• " · ro n.~ cur~ Ii 00·1 ~1e,~t r ,;al 

• 

and he l, 

nnce .w th 

A_o lo G,H 1.>ocif.i.cu.· ·on 
I'S 2 1 '12 

. Rl!V- . 

nt sink shal be A.C C}1"Ci 1ci 

e ho 303 of 1\.?11 l MIL-
1,;i.:mnf' · tion h'! ' .iiz • n" re V b'1 J, netr 

9 
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1. SCOPE 

APOLLO GC&N SpecWcat1oe 
PS200711S REV-

1.1 PURPOSE. Thia specification eAtabllshea the detail :-eq ~menta for complete 
fj,mtification and acceptance of the G&iN Suhsystem Supply Filter Module Aa1embly. 
~reafter called the aaaembly, Part No. 2007113-011. 

2. APPUCABLE DOCUMENTS 

2.1 EFFECTIVE Lc;sUES. Tbe followbig document• form a part cf thia apeclficatSoll to 
the extent specified herein. Unless otherwsie specified, Military Standards and Spectftcatloa 
shall be the iasue In effect on the date of request fC'r proposal or Invitation to bid. 

- . .~ 
SPECIFJCA TIONB 

APOLLOG6N 

ND100221, 

STANDARDS 

Mll1fu7 
• 

MllrST~202 

DRAWINGS 

APOLLOGIIN 

2007113 

General Specification for P:..-eservation, Packagillc, 
Packing and Container :,farklng of "POLLO Gutduce 
and Na\"lgation ~jor Assemblies, Asaembltea, Sub­
assemblies, Part~ ana Associated Ground Support 
Equipment. 

Tesi. Methods for Electronic and Electrical Componellt 
Parta 

G&iN S-.11,system Supply Filter Module Asaembly 

(Copies of specifications, standards, drawin:;s, bulletirul, and publicatione required by 
suppliers In connection with spectfic procurement functions should be obtained from the 
procuring activity or as directed by the contracting officer.) ' 

2. 2 CONFLICTING REQUIREMENTS. ln event of a co•a.."lict between requirements, the 
following c,rder of precedence shall apply. The contractor shall also notify MIT/IL APOLLO 
Management of the confUct . .. 

a. The contract 
b. This specification 
c. Doc·aments listed In this apecUicaUoD 

I 
2 
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APOLLO G& ,_ Spe~ificatian 
PS2007113 REV-

3~ 

3.1 

REQU"..REMENTS 

PERFORMANCE 

3.1.1 Inputs. The Supply Filter Module As.,;embly hereinafter referred to 
as the .:.ssembly. shall perform as specified herein when supplied with a 
voltage supply of 30. 0:_8.1 vdc. 

3. 1. 2 Characteri.uc• 

. 3.1. 2.1 Telemetry Res.istor. The telemetry resistor within the u■embly 
shall have a resistance of 10. 0+0. lK ohm■• -
3.1. 2. 2 Isolation. Electricci. isolation shall be ~d betveen ~tm tw in;:ut 
terminals when either input supplies cu>:rent to the output terminal. 

3.1. 2. 3 Filtering. The shunt capacitance from tne output terminal to the 
O vdc terminal of the • . ,sembly shall be 550 ~f +5n percent. -15 percent. 

3. 2 PRODUCT CONFIGURATIONS 

3. 2.1 Drawings. The configuration of the assembly ~all be in accordance 
with Dra.ving 2007113 and all drawings and engineering data referenced 
thereon. 

3. 2. 2 Standards of Manufacturing. Manufacturing Process and Production 

3. 2. 2. 1 Continuity and DC Resistance. The continuity and de resistance 
of the assembly shall be as i:;pecilied in Table I. 

3. 2. 2. 2 Insulation Resistance. The insulation resistanc•. between pin 1 
and the remaining assembly pins shall be not less than lGO me1ohm•. 

CONTINUITY RESISTANCE 

TERMINALS RESISTANCE REQUIRED 

From To ,Oh.ms) 

3 9 10.0+0.lK -
9 10 0.5 max. 
9 11 4~ 

9 12 

9 13 

9 14 , . 
9 15 O.!.> mx 

I 
3 



TABLE 1 (Continued) 

I TER l\-tINALS l 

i From To 
I 

I 16 17 
! 16 18 f . 

16 19 

16 20 

16 21 

16 22 

23 24 
t 23 25 

I 23 26 

23 27 

23 28 

I 
23 29 

30 31 

30 32 

30 33 

30 34 

30 35 

30 36 

1 Heatsink 

I 

..,. 

APOLLO G& N Spe~ iiication 
PS2007113 REV• 

RESISTANCE REQUIRED 

(Ohms) . 

0.5 mu 
j I ., 

-
. . .. 

. 

. . . ... 

C 

I, .,. , .... • 

0.5 max. l 

4 



. .\J'Oi. : 0 G~E Sp:·diic-.;tion 
P~200;1 l :i HE\'- A • 

.;.1 PHODlTT PEH !•·n ·n1.;:-.CE :\'.\IJ CO\: Fi':il ' f, ATIO:'\ HEQllREME~TSi 
~l·.~ LITY n~ J!I ;:ICATiff-..: C : :OSS HE!· EHE:\CE l:'\DEX 

Tc st i Ex;irnin2tion 

Telemetry Resistor 
Isolation· 
Fiitcring 
Dra"ings 
Continuity and DC 

Resi;tance 
Insulation Uc-sist<:&nce 

Rc·quircment 

3. 1. 2. 1 
3.1.2.2 
3.1.2.3 
3. 2.1 

3.2.2.1 
3. 2. 2. 2 

1\Jethod 

4.3.5 
4.3.6 
4. 3. 7 
4. 3.1 

4. 3. 3 
4.3.4 

4. 2 GE'.\:ERAi.. Thr> contractor r1:spo:1si~l<> for tm· 'Tlanufacture of the 
:.:iasembly sh..1 1 be rt:~pon::;iblc for the accomplii:;hmcnt of Coch test required 

_ .~ ·,. _ herein. 

➔. 2. 1 Test Conditions 

4. 2. 1; 1 Environmental. rnless .:,the n\ ise specified, the ::i.sscmblies shall 
be tested under the follo\1 in:; ~mbient conctitions: 

a. T<>mp~raturi·: 25° ~10°c. 
b. RC'l~th·e Jlumiuitv: 7.10 ~G mix. 
c. Baronu-tric Pn•;sure: 28 to 32 ir,ches of Hg. 

4. 2. 2 :·,onconiorming l'nits. F ailure of th t: unit to pass any examination or 
tt-::;t of this spl'cific;;tion snall autc,m.,tically c-1.:ssify the unit as nonc-onformir.g. 
Each nonconiormi.-16 unit corr1:ch:d by the t:ontr~,ct<,r !'"hall be reir.spected. 
fie inspection m~~· ht.· limited to th<: lt:st or cx~mination \, hich defined the 
nonconformance. or. \\hen directed by the c-ogniz.!.nt inspector. a complt-te 
rdc>st a nd reex;,m!Jl:.tion m:..v bt- requirc .. d. :\onc~nf.orming units \\ hich 
have not b..:en corn ctcd \\ i1l be -r·onsider<:d for acccpto.ncc only upo'l fo.mal 
:.pplic ;1 tion 1 -·~- tlH- contr,,ctor to tlw cogniz:,nt :\ASA r ,.~ ,, :-:-r--;:.-.;!-.9r!.-

4. 3 TESTS 

.;. 3. 1 Dr-:, \\ inq Comp!i ·.nc- ,., . The as so..-mhly sh;,.ll he \'isualt· c:::.- ::--.~ 
for compli:,ncc to th,· n ·t;uin:m1..·1:ts oi I.Jr ;,.•. in~ :!00il 13. P:..rticular 
..i tt ,·ntion ~h,,L ho..• ; in.'- n to in~p•·l'lio,, fo1· ni~·ks , scratches. bur1·s. uents. 
l·nc;.q,-;uL:11 d(•f,·ct::;. coatamin~,nts. pi:1· mis ;,;ig-nmcnt. and lc·gibility 
and ;;.ppL ;;.ranee• of 111 .. r1dngs . 

.;. :~. :.! \'. orkm;,:,!'ihip-Yibration. \'."ith the ;,ssemlih· connc·ctcd as sho,\n in 
Fii;ur, · l, ;,nd ~·-·. itch S <'losc·d, the: voit:;~e ;;cross pir..; !• (!Ii) and nin 30 (Lo) 
sh;.]J IJL· monit01 l'd. '.'. hen th ,· vol tage mcniton·<.: is 14.2j~O. 75 vdc s,dtcb 8 
sh;Ji he· Op<·tW <l , ;,n J \"ibr;.tion oi th l; ass(•mbly ~h ;!! l bv~in \\ ithin fi'n: seconds 
:,ftt·r tlH" opcnin~ o f S\'. it •: h S. Til •.> ~SSl· mhly sh J l h•· \'ii1rat•.·d :,..;onq ..n axis 
pc qx·11di , u_;:,r to th..- mmrntin;.; Lee• oi the.· ; ss\•ml1Jy \\ ith simple h;..rmonk 
m olio_, :\'. cpt from 10 to :!000 cp:-- ;;t :. r;,t.__. oi one oc:t.in·/15 !;t.•c-. The 
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J.J-JL;.O G&n Spec1f1cet1on 
~;>007113 REY- B 

r.iat;ni~ude o~ Yi;;rr.tion shall br 6.0c:; rrns ~:ted to a 0.1. inch pp constant 
d!splece:::er.~ ~ro:n 10 cps to the crossover ~req~encJ. D\.:ring v1trat1on the 
vol~~~es f!"CC pins 3, 9, 16, and 23 to S?"O.Z::d shall not be outside the range 
o.:- 13.5 vdc throuc7h 26.0 vdc ~or a period p-ester than one c.icrosecond. Aftrr 
vibret.ion, the n~sembly shall be visuall.y ~xaz:d~ed es s:-ec1f1ed in k.3.1. 

4.3.3 ContinuitJ and lJC ~esistcnce. ~esistL'lce betwen the pins listed in 
7~ble I s~all teas speci~ied vhen ce~sured vith e lov voltage resistance . 
z:,easurinr, deVice using ,-:et.hod :;03 or ~truide.rd !·UlrST~20~. To assure a good 
electrical coMection, the anodizing LIiiy be penetrated. 

Ii .3.4 Insulation Re.sista.'lce. :be resist.r.:e betlteen pin 1 and the remaining 
essembly pins s::all be as specified in 3.2.2.2 vhen measured usin& 1-iethod 302 
if St.a.,dard !•Ulr3TD-20~. Tr:e ?:1ecoh:mneter used shall have an output ;,f 225 
-75 vd~, llmited to a short circuit current of 6.0J"-a• 

6 
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+30.0.0 .. 1"6: 

R1 • R2 .. 464K ll:51,, 1/4 watt 
R3 .. 232K:t.:5~, 1/4 watt 

G&N Subayatem Supply 
Filter Module Auembl)-

vmRA 'J'ION TEST SETUP 

FIGURE 1 

I 
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APOLLO Gl&N SpectncaUoa 
PS2007113 REV -

. 4.3.~ Telemetry Resistor . . • f.esktance of the telemetey realator aball be•• apectfled ill 
3.1.2.l when .neasured from terminal 3 to 9 with a low voltage resistance meuurtna .derioe 

using Method 303 cf Standard Mll,-STD-202. 

4.3.6 Isolation. With the assembly camected as 1llustrated 1n Figure 2, and the condldou 
present as Indicated 1n Table I. the vol~e• specified 1n Table I shall be preHDL 

Sl POSfflON 

A 
A 
A 
B 
B 

TABLE I 

ISOLATION TEST 

TERMINALS 
MEASURED 

16 1,o. 9 

aCN\88 R2 
across R3 
23 to 9 
aero•• R2 

llEQUIRED 
DC VOLTAGE 

1.0 max 
5.0 max 
6.0 max 
1.0 max 
5.0 max 

4. 3.? Filtering. With a de polufztng voltage of 30. 0..0.1 vdc connected t.o pin 9 (Ht}. 
the capacitance between pin 9 (Hi) and :;o (Lo) shall be measured at 120 cpa 1n accordance 
witll Method 305 of Standard MIL-STD-202. The peak ac voltage applied shall not exceed 

- 5 vac. The capacitance shall be u specified 1n .).1.2~. 

5. PREPARATION FOR DEllVERY 

5.1 GENERAL. Preparation for delivery shall be 1n .1ecordance wttb Speclf1caUoD 
ND1002214. 

6. NOTES. None 

GK/dmb 

' 
8 
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• 

G&N Subsystem Supply 
Filter Module 

Auemhly 

ISCLAnON TEST SETUP 

FIGURE 2 

APOLLOC&iNSpec...,._ 
PS2C,07113 uv- • 

Bl 

Bi 

R1 • 300001, SO .a 
R2 • 10.0KJi:5(£. 1/Z wat& 
R3 • 1_00. 0K-5$. 1/1 watt 

... < 

I ...... 
·----..----- - ---- - •• - ------
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I n ode II. us1.ng ecd- ec'i: III . A.nd vith an 800 cps-°1nJ;>ut of' 10 r rms 0 
OF PHASE wi h the rcmodu 1'l"' refer .nee, t t.e torque ?llOtcr. current aha 1 

e i :i NEGATP.fE setur ;ton. \lh :, the input -is shorted , t:--.e- torqu otor 
current shell tur e n the opp sit e direction for n ti duration • 
250 nnd 400 mi liseconda . 

ween 

' 3. 1. 2 . 4 r'lt 1..11"8.'" i on . In 1o<le J, '..1.St ni:r FeeQ.back I, th maximum output bet 
~ • 

pine 12 and') shal ,·eat 1 asi - 23.5 V de. 
en 

3,1.2G rrsctJTn ~ •1
1 .e . llSlr\(I' each of' ·the thre P'fed; ,acksJ e.nd with a 

3200 cps • np i 1ch th""t the torque motor c urrent is O ! 5 ma, th input ah 11 
~e less t ~ ) S nns. 

In ~od e II, us i n o- eRch of th thr e Feed '- acks, and vith an BOO cps input such 

I 

he t he torque motor curren . io O :t 'j ma, the 1Ill)ut shall b e less th n 2'5 mv_,, s. 

3.1.2-. ,S 'rest Input ?. sponc .(Type I Only). In Mode I, · using Feedback I, without the 
demodul tor r e~erence , and vi.the" cps te st input of 3.0 V pe k, the-torque motor 
c11.rren , ent nha.11 : e 2 0 - 40 _ma. ~ak . 

3. 1. 2. 7 roa i 1 ,v , 'I'he resi sta.nce , et veen :pins 23 nd 20 shall · e 20 '! 4 K, 
The reaistPnc ~etvcen :ping 11 and 12 shall ' e 510 ! 102A. The resistance 
etv en pins 7 nd fl ah l ie 100 • 20 A , The resist ance ',etveen pina 19 

a.nd 1R sh 11 ne ess than 1 ohrn. 

s. 1. 2. 8 Test Input Response. (Type Il Only). In Mode I, using Feedback I, withm1t the 
demodulator reference, and with a 5 cps test input of 1. OV peak, the torque motor current 
shall be 93:t:13 ma peak. 

, 1 • • 

3.1.2. 9 Demodulator Unbalance (Type II Only}·. In Mod·e I, using Feedback I and With the 
input shorted, the. dc -voJtage at pin 16 (Hi) and pin 9 (Lo) snail be 50 mv de max 

• • -· - • 'l+ · s10K 
-. " ~ R 

R ::z meter imped~ce !, . .. 

3. 2 PRODUCT CO FIGuRATION. 

3, 2. 1 Drawings. The configuration of the assembly shall be in accordance with Apollo 
G&N Drawing 2007114 and all drawings and engineering' datJa referenced thereon. 

3. 2. 2 .Maximum Weight. Not app.Ucable. 

3. 2. 3 Insulation Resistance . The resistance be'tween pin 1 and the remaining as embly 
pins shall not be less than 100 megohms. The resistance between pin 1 and the heat sink 
shall be less than or equal to 0. 5 ohms, ~ • 

7 
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SCOPE 

Ji •: 811.o G&H Jpeci:f'i catic.,r 
P ; 20()711'7 
lit •·v -

1. 7 This specification establishes the detail requirer:1ents for complete ident i ­
f l e t.;.on and acceptance 01· the IMU Auxiliary Assembly PART NO. 20071J_7-0ll. 

1.~ PRODUCT CONFIGURATION BASELTIIB ACCEPI'ANCE. 

1. :~ 1 r['hc product confie;vratiou baseline shall be established b y F .A. C. I. of the 
em1 it e11J Serial Iro. This unit and all subsequent units regar<l.less of 
int n uC:cl use shall lie accepted to the configuration defi.re<l by Serial No . 
un~ ' SS f'orr'.l.ally approved ctherwise as required by ANA Bulletin No . 445. 

2. APPLICJ\BLE DOCUMENTS 

2 . l The followins documents form a part of this specification to the extent 
s:pe ified herein. 

2 .1 2 Effective Issues . Onless otherwise specified herein, Military and 
Gov ·rnment Standards and Soecificat ions shall be the issue in effect on the date 
of ·equest for proposal or invitation to bid. 

SPE '. IFICATION 

APOLLO G&N ND 1002211~ 

.STf, DA.RDS 

t'IJL-STD-202 

DRA 'INGS 

APOLLO G&N 2007117 

31F filTIT 

Copies of Specifications, Standards, Drawin~s , Bulletins and Publications 
required by suppliers in connection with specific procurement functions 
should be obtained from the Procuring Activity or as directed by the contract­
ing office. 

2.? CONFLICTING REQUIREME:rrrs. In the event of conflict between the requirements 
of ,he contract, this docu..ment and the documents listeu i n this section, the 
fol .owing order of prer:!edence shall apply and the contractor shall natify MIT 
/\po _Jo Management of tre conflict as s oon as it is detennined . 

a . 
(J . 

c. 

The contract . 
This specif icat i.-m . 
Documents listed. tn this section. 

r, 
L . 
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3. HEQUJREMEN'IS 

3- 7 PERFORMANCE. 

3 .J. l Function '.3.l Requirements. The assembly shall _perfonn as specified 
in ~he section (3.1.1) within the limits of the following constraints unless 
otl erwi.se noteu , arter encapsulation: 

a. 

c. 

Supply voltage: 

As6emjly temperature: 

Loads 
Gini':ml Servo Out of Lim.its Load 
AGC Load 
Cage Relay Load 
IMU Temp OOL Load 

d. Test setup as indicated in Figure 1 

25 to 30 V de 

15° to 40°c 

22 k.n., 5% 
2 k.n., 5% 

28 k.n., 5% 
34 k.n., 5% 

3.1. 1 .1 n,ro Temperature Out of Limit Supply Current and Output Volta@. 
At a supply vol:tage of 36 I 0.1 V de, with a 4 ~ 0.04 V de input applied between 
IMU Temperature Out of Limits input and O V de, the current drawn from the DC 
supply shall be less than 100 1-1 a ·with the load removed; with the load connected 
the output voltage shall be 25 ;:. 2 V de. With an 18 ± 0.1 V de input, the output 
vol➔;age shall be less than 1.0 V de with the load removed. (Note - A meter with 
an .. nput impedance greater than 1 megohm shall be used in this test. ) 

3.1. 1.2 OUtput to AGC._ The voltage across the 2 kn., 5% load shall be greater 
than 11.3 V de wen the relay is unenergized. 

3.1. 1.3 output to Cage Relays. The voltage across the 28k.n. 5o/o load shall be 
gre<.ter than 24 V de when the relay is unenergized and when the relay is energized 
by connecting the caging input to the high of the DC supply. 

3.1. L.4 Continuity . When the relay is unenergized, the resi stance between pins 
16 a: 1d. 17 shall be l ess than 1 .ll. and the resistance between p ins 14 and 16 
shal::C.. be greater -th2..r.i. 100 megohms. When the relay is energi zed, the resistance 
between pins 17 and 16 shall be greater than 100 megohms and the resistance 
between pins 14 and 17 shall be less than 1 ~ 

3.1. 1 .5 Input from AGC Mode. When the input from AGC i s connected to O V de, 
the relay shall energize. When the input from JGC is removed from O V de, the 
relay shall remain energized. 

3.1. 1. 6 Caging Mode. When the caging input is connected to the high of theDC 
supply the relays hall energize. When the caging input is removed from the 
high of the 00 supply, the relay shall remain energized . 

3.1.1.7 Relay Drop Ot.rt Time. When the DC Supply Voltage is removed from the 
1- 28 V DID pin, the relay drop out time shall be greater than 500 msec. 

3 



- · 

Apollo.G • Sp cificn ion 
P 2007117 
Re, - C .. 

3 . . 1.8 ThreahoU tectian T st. The ~a-sembly sh 11 :por:fom a.a t!pecified by 
T ble 1 . :1 

TABLE l 

Non-Fai.l 1 Fdl Fail TiM 
Input Cnnd tion .Co itlon Indicetion Const t 

> 20 V · s < 10 nns > 11 V de 1.25 - o. 5 
e.croos lo .d 1 ..... .. 

cnse 
> 20 V rms < 10 V > 11 V p.c 1.25 ' o. 5 .8 V ms.11, 

~ 

.2 KC 
llCl:"OSS l l 

,inbs 1 Er,!"or 
S gn l < 5.5 V rrns > 7.; V ms > 1 V ,le . 1.25 - 0.5 
3. 2 KC cross lQad l 

3 . '; PRODUC""X conn UR TIOl'i . 

The confiV,lrntion o'i' the 11 sembly shall be in . eco nee vi.th 

sec 

sec 

3 . 2 .· 1 Dr wi .,,s • 
Apollo G&N Dr.vi ?oon 1 anr.. e.J l 1ir'l•,:in5s c i n ring dat referenced t her eon·. 

3.?. 2 Maxu:um W ight . Not appl1cabl . 

3. ~. 3 I sulation ~ si~t nee . Th ree ota.nce betwe n pin) 
pins sh'lll be not less than 100 meRohnl.s. The re i ~8.J;lce bet 
heat sink shall be less tho.nor equr-1 to 0 . 5 ohr.is . 

l 
\l 

tb remaining na•embly 
en pin l nd t he 

4 
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•, . -~U.I\ LI'I'Y ASSURllHCE P,mVISIONS 

!t. :'. GENERAL . Th e contractor resporn~ible fcT the manui'acture of the a ssembl .:/ 
s :1f • 1 De respo::sible for the accomplishment of ea.ch test reg_ui:recl i10re i n. 

4. 2 .1 'J'he failure of an e:nd product to pass any examination or tE: st of' this s :.:cti on 
wi~ l Rutor,mtically classi:i'y the lUli t as c1.onconforrning . When nonce ni'oni1ing unj : s 
arc corrected by the contractor, the unit shall be reinspected.. Hhen correct:i ,e 
r-=tc~ :i.. c,ri has been tal~en, t he reinspection of a nonconforming unit mey be l imited to the 
t c ·v . ,-,.. ,:;)~mm.nation ·whicl:: defined the nrn1conformance, or when so c· irectcd by t :1e 
cc\ :1.Lz:c:.nt inspec ~or, a complete r e -examination and reteGt of the unit may be required. 
Nor :,1nl'orminG unit::; which have not been corrected. ,;,rill be consin.ered for accep t ance 
O:'_·· .• upon :..' on@J. :rpplication by the cont r::i.ctor to the c op;nizant NJ\SA represent ttive. 

~ . ~ . ;_ 1'..nviromnente.l. Unless otherwisE' specified, the assemblies shall be tes ~ed 
un, -~ r -:.ne follm1i ng ambient conditions : 

a . Temperatw:·e: • 
t . Hela:tive humidity: 
c. Dc1 rometric :pressure: 

4 . : PROCEDURE FOR SELEGrION OF COMPONENT • 

25: 10°c 
90,~ max. 
23 t o 32 inches of' He; 

4. ~ .1 Threshold Level Resistor Selection. ·Toe select io::-i of the threshold level 
:::-er· stor shall be perfonned within t he lir.1.its ol' the f ollowing constraints: 

Q . Supply v oltage: 

b. Assembly temperature: 

c . Inputs 

1 Wheel P'nase 

2 AAC Remote Sense 

c.i . Test :-::ct·lp as indicated in Figure 1. 

27.5 - 0.1. V de 

15° to 4o 0 c 

28 .0 ~ 0.2 V rms 
800 ±· 8 cps 

28 .0 1 0 . 2 V rms 
3200 ± 32 c:ps 

4.c.1.1 Selection Procedure. Rl.7 shall be the smallest resistor such that a 
si e-12.l of 6. 75 .i:.- 0.07 V nns applied sequentially to the inner, middle, and oute r 
girr)al error inputs shall cause a failure indication across ·the .Gimbal Servo 
001 load . 

5 



~ . l. Fur ,·t::. Lm."ll 'rt-sts. '.!'he tests required by ti1is sP cLLon (4. 3. 7 ) sh;1~ 1 o, 
})I..' ·r.,, ,,.ed. with in the lim l t, s of the f'o:Llowing constraj rn:,s u.n1 es s othc ~·wi sf: rut, , 
r, f\ ,~:.: c.::1ca~sulGtion: 

a . Suppl;v volt nGe - tests shall be eonducted twice, at 25.1 ± 0.1 V de an l at 
29 . l) - 0.1 V de . 

'I'l..'st ::;ctujJ ~- s i:.10; cated l n Figure l 

!+ . :· . ·1 • l EJ ectrical Peri'o~"1TI.ancc Tests. Measure the f oJ., .. uwi rl['. : 

2. mu Temperature Out of Lir!'l~.t.s DC ;_;u:ppl :v Cu:rrer.. and Output Vcltas e 
(Ref. Para . 3.1. 1.1). 

i) . Out:9ut t o AGC ( nef . PHrG.. 3 .J. l.? ) 

c . Output t c Cage RL l ays ( Ref. P2. ra. . 3.1.1.3 ) 

u. Continuity ( Ref. Para. '< l ·1 1, ) _J • . • . • 1 

e. ?.ela,v Drop Out Thne ( Re f . Para . 3 .1.1. 7) 

~ . ::. l. 2 Verify that the r elay energizes when the input f:r:om AGC is grounded ar,d 
re:-tn ins energized when grounding inp:;.t i s removed (Ref. Para . 3 .1.1. 5) . 

4. 3. 1. 3 Verify that the relay energizes when the ca.gin, input is ccnnected to 
the hir.;h of the DC supply and remains energized when the caging input is removed 
( Ref . Para. 3.1.1.6). 

h. 3 . l. l. .Appl y all non-fail c ondit i ons and verify that ther e is no fail indication. 
Keeping all otner non-fail conditions, sequenti.ally apply fail c onditions to 
ea.c:1 lnput and verify f a i l indication and t i me constant tRef. Pa ra . 3.1.1.8). 

4. 4 JRAWING COMP~,I~'.:CE . Tne assembly shal l be visually CX0.,1Jine,J. for c ompliance to 
the :·e,:u~rer.ent~, nt' 'lpollo G&N Drawing 2007117. Pa rticular ~i..t em:,ion shall b e 
givr::!1 ~c• inspec1,ion i 'or nicks, scratches~ burrs, dents, enca})sulation defects, 
coLt.2.m.inants , pin misalignment, ancl lesib ility and appearance of markings. 

li . 5 \.,ORKMANSHIP VIBRATION TEST. The ,-,orkmanship vibration test shall be perfcrmed 
within the limits of the following constraints: 

a . Supply voltage: 

b . Assemb ly temperature : 

27. 'j l 0.1 V de 

15° to 40°c 

6 



c. Inputs 

1. Wheel Phase B 
2. MC Remote Sense 
3. Inner Gimbal Error 
q.. Middle Gimbal Error 

Outer Gimbal Error 
Cage Switch 
n.ru Temperature Out of Limits 

Apol l o G&N ;.3pf:c ficat :i.on 
PS 200711'( 
Hev -

Non- fail condition 
Non-fail condition 
Non-fail condition 
Non-fail" cond.ition 
Fail condition 
27.5 i 0.1 V de 
20.0 ± 0.2 V de 

d . The l ow 0 .i.' inputs 1 through 5 shall be connected to O V de. 

e. •rest setup as indicated in Figure 1. 

4. 5 1 Sub ject the module to vibration along the axis shown in Figure 2. The 
vib :-a-::,ion shall be simple harmonic motion swept from 10 to 2000 cps at a rate of 

one ( l ) octave per 15 seconds. The magnitude of t he vi brat ion shall be 6. 0 gn s 
limi ted to 0.4 inch PP constant displacement from 10 cps t o the crossover freq~ ency . 

4.5. 2 During vibration the following signals shall not lie outside the indicat ed 
r anges for a period greater than 1 msec. 

a. Fail Indication: 

b. Cage Relay Output: 

c. IMU Temperature Out Of Limit output 
Voltage {Note z,N of meter > 1 meg) 

25 -~ 4 V de 

26.8 ± 2.7Vdc 

0. 5 .:.· 0. 5 V de 

4. 6 INSULATION RESISTANCE. The insulation resistance between pin 1 and the 
remaining assembly pins shall be as specified in Para.. 3. 2 -3 when measured in 
accordance with method 302 of Standard MIL-STD-202. The megohmmeter used shalJ have 
an output voltage o:f 225 .!. 75 V de limited to a short circuit current of 6.o µ£. 
The resistance between pin 1 and the heat sink shall be as specified in Para. ? ,2,3 
when measured in accordance with method 303 of St andard MIL-STD-202 . Th assure 
good electrical connecti01, the anodizing may be penetrated. 
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MOUNTING FACE OF ASSEMBLY 

RADIAL AXIS OF COMPONENTS 
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• 3. 1 . 2-16 Tach Monitor. The· gatn frcnn input to Otltp\lt sball be O. 082 V /V :!:lo· peroent 
under the following condttl~ns: • 

a. A noi:ntnal .supply voltage. 

·b. An 800 cps signal applied to pins 1 7 (hQ• and 21· (lo), and adjusted·to pro.too _ 
an output of o .. 3V ::10' percent"bet~en p\JlB 19 (ht) an,cl 10 (Io)-. • ' 

3.2 PRODUCTION CONFIGUIMTION 
.. 

s. 2.1 D:t'awtng&. . The configqratton of th.a assembly hall 111 accoroance wlth APOLLO 
G&N Drawing 2007118 nd alt drawings and engineering data referenced thereon. 

3.?. 2 Maximum _W~tglit. ·Not appllcahl~ , . . ~ ' ~ ,, 

3, 2. 3 Standards of Manufacturing, Manufa.oturtng Process and Production , . 

3. 2. 3.1 DC Re lstanoe. -Dv resistance shall be as spectfled in. Tabi' IV. 
, ' . ' 

TABLE IV 
·' 

' DC RESISTANCJsS 

- - From To ,Resistance 
) 

.Ptn 9 Pin 10 ' <O. 5 

t ~ Pin 11 <0.5 
Pin 1i <0-. .S 
Frame : • <O. 5 

Pin 25 • Pin 24 4. 7K s-0. 3K 

3. 2. 3. 2 Insulation Resistance. The 'rest ta.nee be.tween ptn_" i ~d the r9matntng assembly 
pins shall be not less than 100 megobm.s. .. • 

..... 
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4. 2.15 ·Feedback Coiji~ tton_ Gat.n Linearity: With. t~· condttl<>tm speolfted ·1;,o.19'9,' e1ta.J)Ushao, 
the ains .from tnput to pu'tput sh.all be within :UO percent of th p~ ()bta,ned ~or ·tteni t~a" in . • 
Tablellof4.2.l4. . • • , • · . •. •• 

' , . . - t ~ 

a. Nominal do su'pply voltage applled to terminals 22 (hi) and zo (lo)/. 

b. Reference voltage appli~d to tennlnal,f 2 (hl) and 6 (lG}. , 
I , 

c. ~-n 800 cps suppressed ·oarrter stgnal with 10 cps modu.latton applied to rmlnals" 
• J. 7 (hi) an4 21 (lo) and adJuated to _provide a ·o. 4V.pp and 'th&n a 8V pp ~t ~tween , 
ternrln&!.s 13 (qt) ·.and lZ (lo). , • • • 

4. 2 .• 16 Feedback ·compensation Phase Shift. Wlth the followtng oond1tlortS establi.ahed,. ·the 
. ) phase sh_tft of the out~t with respect to the. ~ference shall .·be ~5• • 
~ ~ , 

,. 

a. Condlttons "a'' .and ''b'' of 4. 2.15 repeated. 

b , An 800 cps supp-ressed cflrrier tn'put stgnal With 10 ops mOC,ulatton applied to =term~s . 
17 (hi) and 21 (lo), and adjusted to proYide an otlt~t of -3V pp betwe n terminals 13· (ht) 
and 12 (lo). • • • • ~ 

4. 2! 17 F-eedback Compensation Frequency Response. • Wltb_ the oondtttons speelfied bek>_w • 
estabU hed. the phase shift and tnput signal ratio sh.all-be as speclfte.d fn Table m. 

a. Conditions ''a" and ' 'b ' ' of 4. 2.16 repeated. • 

• b. An 800 cps suppressed carrier tnput signal with .10 cps mod.u.atlo!l appitod to tcl.rm,tnAls 
17 (ht) and 21 (le) and adjusted in amplttude to provtde an ·output of 3~ _pp .~twe,in 
t.ermtnals 3 (ht). and 12 (lo) at each modulation fr.equ· ncy epec.tfied,tn Tabl~ m 

4. 2.18 Preaxdp Monitor. With the followtng· co~dtttons e8tab1tshed, the gatn from. input to . 
output _shall.'be 2 . .. -0:i-O. 36 V/V. • • . • • . . ·. •• • ·_ . • 

a~ · Con~itions "a'' and '.'b-;r of -i. 2 ♦- 15 ·repeate<i. 

b~ rmtnale 6 •. '1 and 8 connected. tQ ta.rmlnal_l:O. 
, . 

c. An 800 ·ops input signal a_pplteii to tenptnale " (ht) ani;\ 10 (l~ and adjust,ed 'ta pr9.'ria.e '. · 
• .an output of o .. 3.0t<)~ 03V between term~ 3 (hi)_ aJ)d 16 (lo), • • • . , . ' , . 

t. 2.19 Tuoh Monttor.' With (?Onditions 11a"'a.ni11J>" of··•• i.1:s eatablta1-1.•6twtth an •oo eps· 
input ignal applie4 to tennlnais 17- (ht) and 21 (lo)· -am a.4.justed to-provide an_ • .. at· p. . . oav 
between terminals 1~ (hi) awl 10 (lo). the-galn ·from tnput to ~t ~t~ o·.o io".o .. ·oott V/V . • 

'• .. 
4. 2. 20 Welg~t. 

' .. ~ •t- -, ~ • 

• 
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1. SCOPE 

APOLLO G&N Speoifioation 
PS2007118 REV 

1.1 PURPOSE. This specification establishes the detail requirements for complete 
identification and acceptance of the Motor Drive Amplifier Assembly, Part Number 
2007118-011. 

2. APPLICABLE OOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this speclflcation to 
the extent specified herein. Unless otherwise specified, Military Standards and Spectttca­
tions shall be the issue in effect on the date of request for proposal or invitation to bid. 

I 

SP ECIFICA TIO NS 

APOLLO G&N 

ND1002214 

STANDARa3 

Military 

MIL-STD-202C 

DRAWINGS 

APOLLO G&N 

2007118 

General Specification for Preservation, Packaging, 
Packing and Container Marldng of APOLLO Guidance 
and Navigation Major Assemblies, Assemblies, Su~ 
assemblies, Parts and Associated Ground Support 
Equipment 

Test Methods for Electronic and Electrical Component Parts 

Motor Drive Amplifier Assembly 

(Copies of specifications, standards, drawings, bulletins, and publications required 
by suppliers in connection with specific procurement functions should be obtained from 
the procuring activity or as directed by the conti:acting officer.) 

2. 2 CONFLICTING REQUIREMENTS. In event of a conflict between requirements, the 
following order of precedence shall apply. The contractor shall also notify MIT/IL 
APOLLO Management of the coqflict. 

a. The contract 
b. This specification 
c. O>curnents listed in this section. 

2 
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3. REQUffiEMENTS 

3.1 PERFORMANCE 

APOLLO G&N Specification 
PS2007118 REV 

3.1.1 Inputs. The assembly shall perform as specified herein with the following electrical 
inputs: 

3.1. 1. 1 DC Supply Voltage. The de supply voltage shall be as follows: 

a. Nominal: 27. 50::tO. 25 vdc 
b. Degraded: 23. O:t:O. 2 vdc 
c. Enhanced: 32. O::tO. 3 vdc 

3.1.1. 2 Reference Voltage. Reference voltage shall be 28. O:tO. 5V rms, 8«»-t2 cps alwaoidal 
wave with a maximum distortion of 5 percent. 

3.1.1. 3 Input Signals. The following three required input signals shall be phase locked with 
respect to the reference voltage: 

a. 800:t:2 cps, O to lOV rms, both in-phase (0° :t:1. 0°) and out-of-phue (180. o• 1:1. 0°) 
with respect to the r eference voltage. 

b. 800:t:2 cps suppressed carrier, modulated from 0.16 to 20 cps, 0 to 48V pp • 

c. 800:t:2 cps, O to 100 mv rms, both +rr/2 phase tt'IO. o• ::tO. 5°) and - w/2 phue (-90. o• .0. ij 
with respect to the reference voltage. 

3. 1. 2 Characteristics. Unless otherwise specified, the following characterlstios are based 
upon the assembly heing loaded as shown in Figure 1. 

3.1. 2. 1 C>.lrrent Dra1n - Nominal DC Supoly Voltage. Qirrent drain from the do power supp]y 
shall be as follows when the supply voltage is nominal: 

a. A maximum of 75 ma when there is no amplifier input. 

b. A maximum of 360 ma when the 800 cps s ignal is applied between any amplifier input 
hi and amplifier input lo with the input adjusted to provide a 30V 9'il>ut to the ampllfter 
out;pat load. ~ 

3. 1. 2. 2 Olrrent Drain - Enhanced DC Supply Voltage. Current drain from the de power 
supply shall be :4o.4 ma when the supply voltage ts enhanced and the ampllfler 'OUtput load 
ts dlaconnectled~ 

3. 1. 2. 3 Amplifier Noise. The · output noise shall not exceed O. 5V (0° or ir phase) for the 800 cps 
'OOmpC>nent and 1,V total when the supply voltage js nominal,. 
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Amplifier 
Input 

8jgDal 

Input Lo 

Input Lo 

Input Lo 

Feedback 
Comp. Input 

Signal 

APOLLO G&:N Specification 
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,--------, Ioc 

◄ 
Hi 

4 

Hi 7 
~ ----tll 

Hi 
....__ ___ 7 

◄--- -
i 

1---------- P~ve Supply Voltage 
22 

5 _. 28V, 800 cps 
Lo Reference 
Hi } 

2 , ::..1zL _ ___ _ _ __,.,., , 
f rri- - - -. - - 7 

....,___ ___ _....·...... rr 1 

[ XL ~ 
3lH,---l - I 

I I . ~_P~ Ql[~UJ' WAP 

[_2f - 1 ______ -. ►Output Monitor 

-------•T---+-~.., ... Preamp Monitor 
i Output 

---+-----..... Tacb Monitor -----"· • -
l Output 
<R ~ n 
" B >aC 
~ ( C 

-r---,...-~►- Feedback Comp. 
I Output 
l 

.LL DC Supply 
Common 

··- ·- ---------

RA• 165KQ :&:5%, RB• lOKn ±5%, Re• lOKQ :t:6%, RL = Approx. 230'2, XL• Approx. 33mh. 
Tl primary de resistance • 20~20%. Cente r tap within 2. 5% of t rue center tap. 
XL and RL shall be adjusted so that ZL = 333Q±lO%b5" @ 800 cps and 87!l max at 2400 cps and 
aoove with C • 1. 0 ufd :1::1 %. Module teats shall be made with C removed. • 

• • 

RECOM MENDED TEST SETUP 

FIGURE 1 
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3.1. 2., Amplifier Gain. The amplifier o• and ,r phase gain shall be as specified below when 
the supply voltage is nominal and the input amplitude is adjusted to provide an 800 ops component 
output of lOV. • 

a. A gain of 2200 V /V ±20 percent when an 800 cps signal is applied to pins 4, 7·, and 8 
taken one at a time. 

b. A gain of 645 V /V :J:20 percent when an 800 cps signal is applied to pin· 6. 

3.1. 2. 5 Amplifier Gain Linearity. When the following conditions exist, the o• phase gain 
at each output voltage shall be within :tlO percent or' the 800 cps component o• phase gain 

ln3.l.2.4. 

.. a . A nominal supply voltage. 
b. An 800 cps, o• phase input signal to pin 4. 
c. The input adjusted for 800 cps component outputs of 3V and 30V. 

3.1. 2. 6 Amplifier Phase Shift. The phase shift of the output wi~ respeot to the input shalt 
be 1so• sis• for both 0° and 11' phase input s~als under the following oondltlons: 

a. ··7A tio'minal supply voltage . . -•. ' - . 
b. .An 800 cps input signal to pins 4. 

0. The input amplitude adjusted for an output of 5V from the output hi to do supply 
common. 

a. 
b. 

A degraded supply voltage. 
A lOV input signal to pin 4. 

,, . 

. 
• 

3.1. 2. 8 Amplifier Frequency Response. When the following conditions exist, the freqfrenoy 
reaponse of the amplifier shall be as specified in Table I. When an unbalance occurs at the 
output, the output determination shall be an average value . 

a. A nominal supply voltage. 

b. An 800 cps suppressed carrier input signal to pin 4 which has been adjusted in 
amplitude at various modulation frequencies to provide an output of_ lOV p~ 

5 
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APOLLO Gli:N SpeoJ.floaUon 
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Modulation Frequency 
. ± 151', 

TABLE I 

FREQUENCY RESPONSE 

(cps) Inout S1 tnal RaUo 
Minimum Maximum 

0.1 {Reference) -- --
0.8 0.630 0.794 

20.0 -- --
•With respect to the modulation frequency 

Phase Shift• 
(de'"'eea) 

25:6:10 

3.1. 2. 9 Amplifier ~adrature Rejection. When the following oondfttou extllt, the 800 opa 
co• or ,r phase) component of the output shall be less than 12V rms when the input quadrature 
signal is leading the reference voltage by 90.0411:0. s-. and when it is lagging the reference 
voltage by 90. o• ±0. 5°. • 

a. A nominal supply voltage. 
b. A 100 mv, 800 cps quadra~re input to pµi 4. 

3.1. 2.10 Feedback Compensation Noise. When the following conditions exiat, the output noise 
shall not exceed 2 mv of the o• phase OT .1f' phase, 800 cps component, nor shall 1t exceed 10 mv 
total. 

a. A nominal supply voltage. 
b. Inputs to the feedback compensation shorted to signal lo. 

3.1. 2.11 Feedback Compensation Gain. Gain shall be as specified in 'table II under the 
following conditions: 

a. A nominal supply voltage. 

b. An 800 cps suppressed carrier signal with 10 cps modulation applied to the inputs 
as specified in Table Il, and adjusted in amplitude to provide an output of 3V pp. 

Item Si,mal Input 
Hi Lo 

a 17 21 
b 18 21 
C 18 21 

•Gain • pp output/pp input. 

TABLE Il 

OAIN 

Jumper 
From To 

-- --
,.._ --
16 17 

Gain• 
(:US%) 

0.26 
0.128 
0.0735 

(When an unbalance ocoura at the output, 
output measurement shall be an average value.) 

the 

V 

t 

8 
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3.1. 2.12 Feedback Compensation Gain Linearity. When tl:te following oondit1ons exiat, the gain 
• at each output voltage shall be within =':IO-percent of the gain for item "a" in Table II. 

• 

• 

a. A nominal supply voltage. 

b. An 800 cps suppressed signal with 10 cps mooolation applied to pins 17 (hi) and 
21 (lo), and adjusted in amplitude to ~rovide outputs of O. 4V pp and 8V pp. 

3.1. 2. 13 Feedback Compensation Phase Shift. When the followiug oondWona amt. the phue 
shltt of the side-band frequencies shall be 15• maximum. 

a. A nominal supply voltage. 

b. An 800 cps suppressed carrier signal with 10 cps modulation applied to pine 17 (hi) and 
21 (lo), and adjusted in amplitude to provide an output of 3V pp. 

3,. 1. 2. 14 Feedback Compensation Frequency Response. Frequency respoll.Be shall be u 
specified in Table Ill when the following GOnditions exist: 

a. 

b. 

A nominal supply voltage. 

An 800 cps suppressed carrier si~al applied to pins 17 (hi) and 21 (lo). and adjusted 
in amplitude at various modulation frequencies to provide an output of 3V pp . 

TABLE III 

FEEDBACK COMPENSATION FREQUENCY RESPONSE 

Modulation Frequ~cy lnou t S11 nal Ratio • Phase Shift.,_ 
(cps) !: S- o Min. Max. (den-ees) 

10 (reference) -- -- --
0.16 0.4 0.6 --
0.32 -- -- 45:HO 

I 

*Where input signal ratio - input signal at 10 cps ,. 
input signal at O. 16 cps. .. With respect to ~ape modulation,, i--. ~ ':A.e.AC.'f , C~l1 , 

3.1. 2. 15 Preamp Monitor. The gain from input to output shall be 2. 4 V/V :US percent when 
the following conditions exist. 

a. A nominal supply voltage. 

b. An 800 cps signal applied to pins 4 (hi) and 10 (lo) • 

c. The in~t adjusted to provide an output of 0. 3V :t 10 percent between pins 3 (hi) 
and 10 (lo). 

,, 
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3. 1. 2. 16 Tach Monitor. The gain from input to output shall be O. 082 V /V •It peroeat 
under the following conditions: 

a. A nominal supply voltage. 

b. An 800 ops signal applied to pina· 17 lhi) and 21 (lo)t and adjueted to pro'f'.lde 
an oatput of 0. 3V :.t:10 peroent between piIUJ 19 (hi) and 10 (lo). 

3. 2 PROOOCT CONFIGURATION 

3. 2.1 Drawings. The configuration of the .assembly shall be 1n aoccwr!nre wtill APOLLO 
06N Drawing 2007118 and all drawings and engineering data referenced thereon . • 

3. 2. 2 Mmdmum Weight. The maximum weight of the aBBembly shall be 

3. 2. 3 Standards of Manufacturing, Manufacturing Process and Production 

3.2.3.1 DC Resistance . DC resistance shall be as specified in Table IV. 

TABLE IV 

DC RESISTANCES 

From To Reeistanoe (ohms) . 
Pin 9 P in 10 .<0. 5 

t i Pin 11 <0.5 
I Pin 12 <0. 5 

I 
Frame <0. 5 

Pin 25 Pin 24 I 4. 7K :1:0. 3K 

3. 2. 3 . 2 lnsula.tion Resistance. ThP resistance between pin 1 and the remaining u.embly 
pins shall be not less than 100 megohm s . 

8 . 
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4. QUAUTY ASSURANCE PROVISIONS 

APOLLO e}lrN Speclflcation 
PS2007118 REV 

4.1 GENERAL. The contractor responsible for the manufacture of the assembly shall 
be reaponsible for the accomplishment of each test required herein. 

4.1. 1 Test Conditions 

4.1. l. l Environmental. Unless otherwise specified, the assemblies shall be tested under 
the following ambient conditions: 

a. Temperature: 25° :H0°C 
b. Relative Humidity: 90% max 

_ c. ~arometri ressure: ~8 ,to 32 ~nc9e,r0~f Hg~~ 4-- u ..l. • tJu_ 
if(. /,).. U~ ,-4f'.~~~~";l;' · I. ~ 
4.1. l.)!'..3Supply Volt e~ess otherwise specified, the ~blies shall be teated with a 
supply voltage having the characteristics specified ip 3.1.1. 

4.1.1.j 'f Precaution. Whenever test power is applied to the a1111embly, the aa•embly 1hall be 
mounted on a heatsink. Unless otherwise specified, · the temperature shall be matntaloed at 
26° *10°C. The thermal resistance between the assembly and the beatsink shall be s•c/watt max. 

,.1. 2 Nonconforming Units. Failure of the unit to pass any exsn inaUon or test of th1a 
specificaUon shall automatically classUy the unit as nonconforming. Each nonconforming 
unit corrected by the contractor shall be reinspected. Reinspection may be llmUed to the 
test or examination which defined the nonconformanoe, or, when directed by the cognlzant 
lnapector, a complete retest and reexamination may be required. Nonconforming unita 
which have not been correcte~ will be COnBidere~ for acc.eptanae only upon formal application 
by the contractor to the cognizant NASA representative. 

4.2 TESTS 

4. 2. 1 Drawing Compliance. The assembly shall be visually examined for compliance to 
the requirements of APOLLO G«i:N Drawing 2007118. Particular attention ahall be given to 
inspeoUon for nicks, scratches, burrs, dents, encapsulant defects, contamloa&ta, pin 
misalignment, and le_giblllty and appearance of markings. • 

4. 2. 2 Workmanship-Vibration. With reference and nominal de supply voltages applied, 
pins S, 7, 8, and 18 connected to pin 10 and the inputs specified in Table V applied simultaneou.aly, 
the usembly shall be vibrated along the axis shown in Figure 2. The vibration &hall be a simple 
harmonic motion swept from 10 to 1000 cps at a rate of l octave/15 seconds. The magnitude 
of vibration shall be 6. Og rms limited to a 0. 4 inch pp constant displacement from 10 cps to 
the crossover frequency. Any out of tolerance condition of the outputs specified 1n Table V 
which exists for 1 mseo or more shall constitute a failure. After vibration, the usembly ahul 
be visually examined as specified in 4. 2. 1. 
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VIBHATIO't--: .\XIS·O.f' AS ' f::MBI.Y 

FIGURE 2 
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TABLE V 

WORKMANSHIP-VIBRATION INPUTS & OUTP.UTS 

Output OUtput Before • Output Deviation 

Terminals 
Input Signal 

Terminals Vibration Tolerance nirtng 

Hi Lo Hi Lo Vibration 

4 10 800 cps, 0°phase 25 31 l0V:J:10% "15% 

17 21 800 cps suppressed 13 12 3Vppsl0% ¼10% 
carrier, 10 cps 

modulation 

4. 2. 3 DC Resistance. The de resistance between the pins listed in Table IV ahall be u 
specified therein when measured 1n accordance with method 303 of Standard Mll...-STD-202. 
To assure a good electrical connection, the anodizing may be penetrated. 

• ~ 

"- J.·-t Insulation Resistance. The reslatance between pin 1 and the remalatng u .. mllf.1' 'plat 
aball be u specified In 3. 2.3. 2 when measured in aooordanoe with Method 302 of _NIIM&rd 
MIL-8~202. The megohmmeter used shall have an output of 22S.75 vdo, limited to a 
ahort al.r011t ou.rrent of 6 microamps. 

4. 2. 6 current Drain. Current drain shall be checked as follows: 

a. With the conditions listed below established, de current drain (Ioc) shall be TS ma mu. 

(1) Nominal de supply voltage applied to terminals 22 (hi) and 20 (lo). 
(2) Reference voltage applied to terminals 5 (hi) and 2 (lo). 
(3) Terminals 4, 6, 7 and 8 connected to terminal 10. 

b. Wlth the conditions listed below established, de current drain (Ioc) shall be 360 ma max. 

(1) Nominal de supply voltage applied to terminals 22 (hi) and 20 (lo). 
(2) Reference voltage applied to terminals 5 (hi) and 2 (lo) . . 
(3) 800 cps signal applied between terminals 4 (hi) and 10 (lo). 
(4) Terminals 6, 7 and 8 connected to terminal 10. 
(5) The input adjusted to provide a 30V output between terminals 25 (hi) and 31 (lo). 

o. Under the following conditions, de current drain Inc shall be 40d:4 ma. 

(1) Enhanced de supply voltage applied to terminals 22 (hi) and 20 (lo) . . 
(2) Reference voltage applied to terminals 5 (hi) and 2 (lo). 
(3) The amplifier output load disconnected from terminals 25 and 31. 
(4) Terminals 4, 6, 7 and 8 oonnected to terminal 10. 

•• 2. 6 Ampll.fler Noise. With the following conditions established, the voltage meaaured 
between terminals 25 (hi) and 31 (lo) shall not exceed 0~ sv for the o• or ,r phase, 800..cpa 
oomponent, or lv total. 

11 
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b. 
c. 

APOLLO OliN Specification 
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Nominal de supply voltage applied to terminals 22 (hi) and 20 (lo). 
Referenoe voltage appbect to terminals 5 (hi) and 2 (lo). 
(i'erminale 4, 6, 7 and 8 CO!Ul4teted to terminal '1.0. 

4. 2. 7 Amplifier Gain. Wtth.the conditions below established, the gain from input to output 
shall be ms specified in Table VJ. 

a . . Conditions "a" and "b" of 4. 2. 6 repeated. 

b. An 800 cps o• or -rr phase (as required) input signal applied sequentially to tht 
terminals specified in Table VI while connecting the unused input terminals to 
terminal 10. 

o. The o• or rr phase, 800 cps output component between terminal• 25 (hi) and 31 (lo) 
adjusted to l0V. 

TABLE VI 

AMPLIFIER GAIN 

· Test Input Terminal Input Gain Required (10 V /V IN) 

• Hi Lo Phase Min. Max. 

a 4 10 o· 1760 2640 
b 4 10 . 1r 1760 2640 
C 6 10 oo 516 774 
d 7 10 oo 1760 2840 
e 8 10 oo 1760 2640 

4. 2. 8 Amplifier Gain Linearity. Amplifier gain linearity shall be checked as. follows: 

a. With the fo llowing conditions established, the ·o• phue gain shall be within :HO percent 
of the 800 cps, o• phase gain obtained in test "a" of Table Vl (above): 

(1) Conditions "a'' and "b" of 4. 2. 6 repeated. 
(2) Terminals 6 , 7 and 8 connect~d to te rminal 10. 
(3) An 800 cps input signal applied to terminals 4 (bi) and 10 (lo) and adjusted to 

provide an 800 cps output component of 3V between terminals 25 (bi) and 31 (lo). 

b. With the conditions in "a" (above) estabUshed except 'rith the 80-0 ops input atpal 
adjusted to provide an 800 cpa output component of 30V, the o• phase gain ahall be 
within :J:10 percent of the 800 cps, o• phase gain obtained 1n test "a" of Table VL 

.. 

u 
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4. 2. 9 Amplifier Phase Shift. Wlth the conditions specified below established, the phase 
shift of the 800 cps output component with. respect to the input shall be 1so• sl5• for both 
0° and 1r phase inputs. 

a. Conditions "a" and "b" of 4. 2. 6 repeated. 

b. Terminals 6, 7 and 8 connected to termin.ai 10. 

c. An 800 cps o• phase input signal applied to terminals 4 (bi) and 10 (lo) and adjusted 
to provide an output of 5, O¼O. 5V between terminal 25 and de supply common. 

d. Condition ''c" (above) repeated with an 800 cps, 1r phase input signal. • 

4. 2.10 Amplifier Minimum Output. With the following conditions established, the minimum • 
output between terminals 25 (hi) and 31 (lo) shall be 30V for 0° and ,r pha.Be input signals. 

a. Degraded rte supply voltage applied to terminals 22 (hl) and 20 (lo). 
b. Reference voltage applied to terminals 5 (hi) and 2 (lo). 
e. A l0V, 800 cps sign.al applied to terminals 4 (hi) and.10 (lo). 

4. 2. 11 Amplifier Frequency Response. With the conditions specified below establlahed, the 
ratio of the input signal required at 6. 1 ·cps to the input signal required at 0. 8 cps shall be 
O. 63 min, O. 794 max. When an unbalance occurs at the output, the output measurement shall 
be an average value. The phase shift of the output with respect to the input at 20 cps shall be 
25• 1110·. 

a. Nominal de supply voltage applied to terminals 22 (hi) and 20 (lo). 
b. Reference voltage applied to terminals 5 (bi) and 2 (lo). 
c. Terminals 6, 7 and 8 connected to term1nal 10. 
d. An 800 cps suppressed carrier input signal applied to terminals 4 (hi) and 10 (lo) and 

adjusted in amplitude, at each modulation frequency specified in Table I, to provide 
10V pp output between terminals 25 (hi) and de· supply common (lo). 

4. 2.12 Amplifier Quadrature Rejection. With the following conditione established, the o• or 
11' phase, 800 cps component of the output voltage between terminals ·25 (hi) and 31 (lo) ahall be 
less than 12V for leading and lagging quadrature inputs. 

a. Conditions "a" and "b" of 4. 2. 11 repeated. 
b. A 100 mv, 800 cps quadrature input signal applied to terminals 4 (hi) and 10 (lo). 

4. 2.13 Feecll>ack Compensation Noise. With condition "a" and "b" of 4. 2. 11 ~•tablisbed ,and 
terminals 17 and 21 connected, the 0° or 1r phase, 800 cps component between termlnal8 13 (hi) 
and 12 (lo) shall not exeeed 2 rnv, and the ~otal voltap •ball aot exoeed •10 nw. 

4. 2. 14 Feecfuack Compensation Gain. With conditions "a" and..·1'b1
' of 4. 2. 11 established and 

with an 800 ops suppressed. carrier input signal with 10 cps modulation applied to the termlnal• 
-,..tn.d in Table Il, taken one at a time and adjusted to provide a 3V pp output between tenninala • 
13 (hi) and 12 (lo). the gains shall be as specified in Table IL 

13 
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4. 2. 15 Feedback Compensation Gain Linearity. With the conditions specified below 
established, the gains from input to output shall be \\lithin ±10 percent of the gain obtained 
for· item "a" b1 Table Il of 4. 2. 14. 

a. Nominal de supply voltage applled to terminals 22 (hi) and 20 (lo). 

b. Reference voltage applied to terminals 5 (hi) and 2 (lo). 

c. An 800 cps suppressed carrier signal with 10 cps modulation applied to terminals 
17 (hi) and 21 (lo) and adjusted to provide a o. 4V pp and then a 8V pp output between 
terminals 13 (hi) and 12 (lo). 

4. 2. 16 Feedback Compensation Phase Shift. With the following oondttion.s established, the 
phase shift of the output with respect to the reference shall be ..515•. 

a. Conditions "a'' and ''b" of 4. 2. 15 repeated. 

b. An 800 cps suppressed carrier input signal with 10 cps modulation applied to termtnals 
17 (hi) and 21 (lo), and adjusted to provide an output of 3V pp between termlnals 13 (hi) 
and 12 (lo). 

4. 2.17 Feedback Compensation Frequency Response. With the conditions specified below 
established, the phase shift and inpttt signal ratio shall be as specified in Table m . 

a. Conditions "a'' and "b'' of 4. 2. 15 repeated. 

b. An 800 cps suppressed carrier input signal with 10 cps modulation applied to termlnal.a 
17 (hi) and 21 (lo) und adjusted in amplitude to provide an output of 3V pp between 
terminals 13 (hi) and 12 (lo) at each modulation frequency specified in Table m . 

• 4. 2.18 Preamp Monitor. With the following conditions established, the gain from input to 
output shall be 2. 40:t:0. 36 V /V. 

a. O::mditions " a" and ''b'' of 4. 2. 15 repeated. 

b. Terminals 6, 7 and 8 connected to terminal 10. 

c. An 800 cps input signal applied to terminals 4 (hi) apd 10 (lo\ and adjusted to provide 
an output of 0. 30±0. 03V between terminals 3 (hi) and 10 (lo). 

4. 2.19 Tacla Monitor. With conditions "a" and "b'' of 4. 2. 15 established and with an 800 cpa 
input signal applie<.1 to terminals 17 (hi) and 21 (lo) and adjusted to provide an output of 0. 30..0, 0SY' 
between .terminals 19 {hi) and 10 (lo), the gain from input to output shall be O. 0820:i.0. 0082 V/V . 

14 
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3. REQUIREMENTS 

3. l PERFORMANCE 

3. 1.1 Characteristics 

APOLLO G&C Specification 
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3. 1.1. 1 Capacitance. The· assembly capacitance shall be 5. 5 µf ±5. 5 percetlt from pin 3 
to 4 and 4. 5 µf ±5. 5 percent from pin 2 to 5. 

3. 2 PRODUCT' CONFIGURATION 

3. 2.1 Drawings. The configuration of the assembly shall be in accordance with APOLLO 
G&C Drawing 2007120 and all drawings and engine~ring data referenced thereon . 

.... 
3, 2., 2 Maximum We ht. Not appllc ble. 

3, 2, 3. Standa1:ds of Manufacturing, Ma.nufactJ.lri.n·; P.rooess and Production , 

3. 2. 3. 1 Continulty and DC Resistance. The .r.eststance between pin 1 and the frame shall be 
!:_O. ~ Qhm. . , 

3. 2. 3. 2 Insulation Resistance. The insulation resistance between pin 1 and the remaining 
assembly pins shall not be less than 100 megohms . 

3 
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P 2007120 REV B 

4. 2. 5 Capacitance. The assembly aapaoltance shall be as follows when mea u-red in accord-
ance with Standard MIL-STo·-202 1 rnethod 305 at l m!. • 

a. 5. 5· µf •5. 5% from pin 3 to pin 4. 
b. 4. 5 µf t5. 5% from pin .2 to pln 5. 

4.2. 6 W.eight. ·Not applicable. 

5. PREPARATION FOR DELIVERY 

• 5.1 GENERAL. Preparati?n for delivery shall be ln accordance with SpecifiCA-ti on ND10~2214. 

6. NOTES. None . 

• I, 

f • ' 

• ETP/jls 6 
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3. 2. 2 M.axt.mum Weight. No•applleab 

3. 2. :I Standards of Manufaotud~, Manufacturing Proces • and Production • , . 

3. 2. a·. 1 Corttinuity and .DC Resistance. Continuitf ~ de reel tanoe $hall ha as shown 
in Table m. 

TABLE m 
CONTINUlTY AND DC BESIB.TANCE 

PINS RESISTANCE. P[NS RESlBT·ANCE L 

From to (ohms) Fro.tn To ldbma) 

24 4 ~5 meg 15 l~ ~s rueg 
22 4 >5 meg l 4f"rame <' 

-::, -0.5 
8 19 ~5 meg 

' 

• To assure electrical connection the anodizing may be pewatr·a.t.ed ' 

3. 2. a. 2 Insulation Resis41Ilce. The in8ule.tion resistance between ptn 1 and the rem.a1ning 
assembly pins shall"not be less than 100 megohms . 



.r 

• 

APO.i..LO (l6t !cation 
PS2007lil' B . 

4. 2. 6 Fihe Channels. With the test setup shown in Figure-l, tbe output of th4i fine 
channels sh.all be as follows: . . 

NOTB~ Coarse input signals shall be grounded during line channels t ijt. 

. \ . 
a. SXT Trunnion 64X Fine Chantiel. With the input sign.al sp cified in Table n 

I ' 

applied to pins 21 (Hi) and 22 (Lo) ancl varied in a.ooordarice with Table O the • 
output ;ignal magnitude shall pe as specif led ln Table n. . tlie output signal ~hall 
bt3 n'leasured from, pin 6 ~Hi) to pin 4 (Lo) fot ~1'6(\ diodes, pln 6 (Hl) ~ pin 5 {Lo) 
with pin -5 oonnected to pill 4 f<>r two di9,de • &.lld p~ 5 (lU) tp pin 4 {Lo) with pin 5 
counected to pin 6 for one diotte tn the outpUt ci~cuJ,t. The ~ auppl:y voltage shall be 
applied to pin 10 (Hi} and pin 9 (Ls>) 1.n accordance with Table ll. 

b. SXT Shaft fine 16X ChannelL With the input signal peoitred in Table. ll applied · 
to pin 7 (Hf) and pin 8 (Lo) and varied in accordance with Tabl II. the output • 
signal magnitude shall be as specified in Table n. The outpnt signal shall be 
measured from, pin 18 (Hi} to pin 19 (Lo} for three diodes, pin 18 (Hi) to pin 16 
{Lo) wtth pitl 16 connected· to pin I9 for two diodes, jll\d pi11 16 (Ht)· to pin 19 ~o) 
with pin 16 connected to pin 18 for one diode 1n the QUtpqt circ\lit. The de aupply 
voltage shall be applied to pin 10 (Bi) and pin 9 {Lo) in accordance with TableJ!. 

4; 2. 7 Belays Kl and K2. The relays shall be energized for any of the ~ollowtng voltages 
applied to pin 10 (Hi) and pin 9 (Lo). 

a. 27. 5±0. 25 vdc1 .nominal 
b. 32.0J:0.3 vdc, enhanced 
c. 23. 0±0. 2 vdc, degraded 

4. 2. 8 DC current Drain, With 32. 0±0. 3 vdc: supply voltage (enhanced) applied to pin 10· (Hi) 
and pin 9 (Lo) the Cllrrent ' drawn shall be <40 ma. . - .. 

4. 2. 9 Rectifier Forward Drop. With a 240 ohm *5 percent resistor connected in se 
with the positive de su~ply lead and is. 0±0: 2 vd.o (degrad4!'(1) appl1ed to pin 9 (Hi) _and pin 

1.. 10 (Lo), the voltage between 9 (Hi) and pin 10 (Lo) shall be <2 vdo. 

4. 2.10 Weight. ot applicable . 

5. PRE PAR.A TION FOR DELIVERY 

5.1 GENERAL. Pre paration for deli.very shall be in accordance w'tth Spec1;flcat1on ND1002214. , 

6. NOTES. one . 

ETP:efo 
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- 1. SCOPE 

APOLL G&C peoificatioo 
P 2007121 REV -

1.1 PURPOSE. This spe~ification establishes the d_eta11 requirement for complete 
identification and_ acceptance of the two Speed Switc As.sembly, Part Numqer 2007121-0ll. 

2 . APPLICABLE DOCUMENTS 

2 .. 1 EFFECTIVE ISSUES. The following documents forTTt a part of this • r ~clfication to the 
extent specified herein. Unless otherwise p citied Military Stiµldards and pacific tions 
shall be the 18aue in effect on the date. of request for proposal or invitation to bid. 

SPECIFICATIONS 

APOLLO a,c 

D1002214 

S'l'ANDAR:00 

Military 

MIL-STD-202C 

DRAWINGS 

APOLLO G&C 

2007121 

General SpecUication for Preserv tion, Packaging, Paoldrig 
and Contain r Marking of APOLLO Guidance and Navigation 
Ma~or Assemblies,. Assemblies~ Subass mblies, Parts and 
Associated Ground Support Equipment. 

Test M thods for Electronic and Electrical Component Parts 

2 Speed Switch Assembly 

(Copies of specifications, standards, dra-:,vhigs, bulletin nd public tions required by suppliers 
ln connection with s c.ific procurement fun_tion should be obt~inod from the procuring activity 
or as directed by the contracting officer.) • 

2. 2 CO LICTING REQUIREMENTS. In the event of a conflict between requirements, the 
following order of precedence shall apply. The contractor shall also notify MIT /IL APOLLO 
Management of the conflict. 

a. The contract 
b. This specification 

. c. Docwn nt listed in this section 

2 
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- 31 REQUIBEME TS 

3.1 PERFORMANCE 
· • 

3.1. 1 Int>uts. The assembly shall perform as specified herein with the folloWing 
electrical inputs: 

3. 1.1. 1 DC Sup~ly Voltage . . The required do· supply voltage shall be a follows: 

a. 27. 5±0. 26 vdc nominal 
b. 32. 0±0. 3 vdc enhanced 
c. 23. 0±0. 2 vdc degraded 

3. 1. 1. 2 In.put Signals. The required in~ut ignnl shall be Oto 80V pp, adjustable, with 
frequency t:haracteristics as follows: 

a. 800±2 cps nominal 
b. 800::t:2 cps enhanced 
c. 700±2 cps degraded 

3.1. 2_ Characteristics 

- 3.1. 2. 1 Sextant Trunnion 1 X Coarse Channel. The sextant trunnion lX coarse channel 
output signal characteristics shall be as specified in Table I. 

TABLE I 

COARSE CHANNEL CHARACTERISTICS 

INPUT SIGNAL OUTPUT SIGNAL DC SUPPLY 
MAGNITUDE FREQ. MAGNITUDE FREQ. VOLTAGE 

(V pp) (cps) (cps) 

0.1 800±2 ~2 mv pp 00 ominal 
0.4 800:1:2 ~ 5 mv pp 800 ominal 
1. 56 800±2 0. 53±0. 16V EP 800 Nominal 
30 .. 0 800:1:2 27. O:l:3. OV pp · 800 ominal 
70.0 800±2 27. O:l:3. OV pp 800 Nominal 
1. 56 700±2 0. 5:1:0. 15V pp 700 Degraded 
1. 56 800:1:2 0. 53±0. 16V pp 800 Enhanced 

3 
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3.1. 2. 2 Sextant Shaft 1/2 X Coars Channel. The sextant shaft 1/2 X ~oarse channel 
• output signal characteristics shall be as specified in Table I. 

3.1.2.3 Sextant Trunnion 64 XFine Channel. The sex:t nt trunnion 64X fine channel 
output signal cbaractcri tios suall -be as specified in Table ll. 

TABLE II 

FINE CHANNEL .CHAR.r\CTER~TICS 

INPUT SIGNAL OUTPUT SIGNAL <V pp) NUMBER OF 
SEXTANT SEXTANT LINEARITY 

MAGNITUDE fREQ. TRU,NNION SHAFT RANGING DIODES 
(V pp) (cps) S4X Fine Channel 16 ·X Fine Channel IN OUTPUT 

0. 800:2 0.24:0,03 0.26±0.03 3 
0.6 800:t.2 

-'-
0. 4'1~..! 06 __ o. 53:i:0. 06 3 -- ~ .. --

1.0 800:l-2 -0.78:t:0.09 0.8 2:0.09 3 
1.5 800:t.2 1.18:J::0. 12 

-------~~ 
l. 3it:O. 13 

-

3 
2.5 800¾2 1. 98:f.O. 2 2.28±0.23 3 
13.0 800:l-2 3,6:i:l,2 3. 6:1:1. 2 3 
13.0 800:t2 2.4:t.0.8 - 2.4±0,8 • 2 
13.0 800:l-2 1. 2:t-0. 4 1. .2:t:O. 4 1 
1.0 . 700:t:2 0. 8:t:0 .. 09 0.9::t:0,09 3 
1.0 800:!:2 0.78±0.09 o. 6::i:0.09 3 

-

DC 
SUPP LY 

VOLTAGE 

Nominal 
Nominal 
Nominal 
Nominal 
Nominal 
Nominal 
Nominal 
Nominal 
Degraded 
Enhanced 

3.1.2.4 Sextant Shaft 16X Fine Channel. The sextant shaft 16X fine channel output signal 
characteristics s1:3-11 be a~ specified in Table n .. 

3.1.2. 5 Relays Kl and· K2. Relays Kl and K2 shall be energized for nominal, enhanced and 
degraded de supply voltage inputs. • 

3.1. 2. 6 DC Current Drain. • The de current drain shall be 40 ma maximum for an enhanced 
de supply voltage input. • 

3. l. 2. 7 Rectifier Fol"Y(ard Drop. With _a degraded de supply voltage input applied ( reversed 
. polarity) current limited to !.Q.§_.Jna, the forward vo ,.tage drop a.cross t e relay diode shall be <2 vdc. 

. . 

3.2 PRODUCT CONFIGURATION 

. . 
3.2.l DRAWINGS. The configuration of the assembly shall be in accordance with APOLLO 
G&C Dr wing 2007121 and all drawings and engh\eering data reference~ thereon. 

4 
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.. 

3. 2."2 Standards of Manufacturing, Man~acturing Process and Production 

3. 2. 2.1 Continuity and DC Resistance. Co~tinuity d de tesistance shall be as sho 1vn 
in Ta,ble ID. • 

TABL"E ill 

CONTINUITY AND DC RESISTANCE 

I PINS RESISTANCE PINS · RESISTANC£ 
From To (ohms) From To {ohms) 

24 4 l5 meg 15 lt3 ~5 rneg 
22 4 ~5 tneg ·1 rame so.5 
8 19 _is rneg 

• To assure electrical connection .the anodizing may be penetrated · 

3. 2. 2. 2 Insulation Resistance. The insulatioµ resistance between pin 1 and the remaining 
assembly pins shall not be less than 100 megohms. 

5 
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- 4. • QUALITY ASSURANCE PROVISIONS 

4.1 ·aENE.RAL. The contractor responsible for the manuf cture of the assetnbl shall 
be responsible for the ac-eompl1 hrnent of each t st required herein. 

4. 1.1 Test Conditions 

4. ·1.1.1 Environmental, • Unless otherwise specified, the assemblies shall be tested under 
the following ambieht conditions: 

a. Temperature: 25° :1:10°c 
b. Relative Humidity: 90% max 
c. Barometric Pressure: 28 to 32 inches of-Hg. 

4. l.1. 2 leads. External loads shall be connected to the assembly outputs for each channel 
as shown in Figure 1. 

4. 1. 2 Nonconforming Units. Failure of the unit to pass any examination or test of ibis 
pecific tion shall automatically classify the unit as nonconforming. Each nonconformfJ_lg 

unit corrected by the contractor shall be reinspected. Reinspection may be limited to the 
test or examin tion which defined the nbnconform nee, or, when directed by the cognizant 
Inspector, a complete r test and reexamination may be required. Nonconforming units 
which have not b&en corrected will be considered for acceptance only upon formal application 
by the contractor- to the cognizant NASA representat~ve. 

4.2 TESTS 

4.2. l Dr ·wing Complianc . The assembly ·shall be visually exa~ined for compliance to the 
requirement of APOLLO G_&.C Drawing 2007121. Particular attention shall be given to 
inspection for nicks, scr tch~s. burrs, dents. encapsulant defects, contaminant , pin mis­
alignment and legibility and appearance of markings. 

4,, 2. 2 Workmansbfp - VilJratior{. With the conditions specified in Table IV established, the 
assembly shall be vibrated along the axis shown in Figure 2. The vibration shall be a simple 
har n1e motion swept f,rom 10 to 2000 cps at n rate of 1 octave /15 sec . The magnitude of 

. vibration shall be fL 0g rms limited to 0. 4 inch pp constant displacement from 10 cps to the 
crossover frequency. The outputs specified in .Table IV sha' ! be monitor d with equipment 
capable of measuring any out of tolerance voltages existing for more than 1 millisecond. 
An out of tolerance condition is any change in output 2 10 percent of the value establish~d 
prior to vibration ~d shall constitute a failure . 

6 
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INPUTS 

Lo 

Hi 

Lo 

Hi 

Lo 

Hi ~- Lo 

Hi 

24 

26 

22 

21 

8 

7 

15 

12 

STRUCTURE 

POLLO G&c Specification 
PS2007.12 l REV -

GROUND +28 vdc RELAY LO 

1 10 9 O'UT:PUT 

3 Coarse Ou (Hi) 

sx:r TRUNNION 165K. :t:1% 
lX COARSE 4$ . Lo 

SXT TRUNNION 5 165K :t:1% 

64 X FINE 

6 Fine Out 

SXT SHAFT 
18 Fine Ou {Bi) 

16X FINE 
16'5K :1% 

16 

. Lo 
SXT SHAFT 
1/2X COARSE 165K :1:1% 

17 

Coarse Out (Hi) 

LOAD CONNECTIONS AND CHA NEL IDENTIFICATION 

FIGURE 1 

7 



• 

VIBRATION AXIS OF ASSEMBLY 

FIGURE 2 

APOLLO G&-C Specification 
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INPUT 

PINS 

24, 22, 8 15 

1- 26; 21, 7 &12 

10 (Hi) 9 (Lo) 

I 
, 7 (Hi), 8 (Lo) 
i 

TABLE IV 

VIBRATlO CONDITIONS 

APOLLO G&C Specification 
PS2007121 REV -

• OUTPUTS TO BE MONITOtlED 

CONDITION 
PINS 

Hi Lo 

Connected together 3 4 

Connected together 6 ·4 

27. 5±0. 25 vdc 18 19 
applied 

1. 56V pp, 800 cps 17 19 
applied 

4. 2. 3 . Continuity and DC Resistance. Continuity and de resisumc~ s}lall be as specified in 
Table m when measured in accordance with method 303 of Standard MIL-STD-202. 

. . 
4. 2. 4 Insulation Resistance. The insulation resistance. between pin 1 and the remain1.ng 
a sembly pins shall not be less ·than 100 megohms when measured in accordance with method 
302 of Standard MIL-STD-202 . The megohmmeter used shall have _an output of 225±75 vdc, •• 

- limited to· a short circuit current of 6. 0 µa. 

4. 2. 5 Coarse Channels. With the test setup shown in Figure l, the output of the coarse 
channe.ls shall be as follows: 

a. SXT Trunnion lX Coarse Channel. With .the input signal specified in Table I applied 
to pins 25 (Hi) and 24 (Lo) and varted in acco~da.nce with Table I, the_ output signal · 
magnitude shall be as specified in Table I at pins 3 (Hi) and 4 (Lo). The de supply 
voltag~ shall be applied in accordance with: Table l to pins 10 (Hi) an~ 9 (Lo). 

b. SXT Shaft l/2X Coarse Channel. With _the input signal specified 'i.n Table I applied 
to pins 12 (Hi) and 15 (Lo) and varied in accordance with Table I, the output signal 
magnitude shall be as specified in •'l'allJ.e I at pins 17 (Hi) 8.fld 19 (Lo}. The de supply 
voltage shall be applie<;J in accordQ.npe with Table I at pins 10 (Hi) and 9 (Lo). 

9 
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ci,t'ication 

4~ 2. 8 • Fi~ Qhann ls. With the test $etl1p shown in Flgu·re 1, the output of the fine • 
channel · hall be as follo s: 

NOTE: Coarse input signals shall be grounded during fine channels te t. 

a. T Trunnion 64X Fine Cbanp.el. With the input signal p~cified in Table II 
applied to pins 21 (Hi)· and 22 (Lo) • nd varied in accordance wi:th Table ll th 
output ignal magnitude shall }:)e as SijCCified in Table n. The output signal shall 
be measured from, pin 6 (Hi) to ptn -4. (Lo) {or. thr e dio ~. pin 6 (Hi) ~ pm 5 {Lo) 

th pin f> onn <!ted to t,tn 4 or two iode • and pin 5 (Hi) to pin 4 (Lo) 1th pin 5 
coprle ed pin .6 fo on . di~ th · output bil'OUi . Th de su})ply _vol ge· shall be . 
applieq to pin 1~ (Hi) and t>in 9 (4:,) • in accord~ce with Tahl ll. 

b. S"T Shaft Fin 16X Chttimel. . With the input signal peoifted in Table II applied 
to pin 7 (lfl) and pin 8 (Lo) and v ried in ocordance with. Table II, the output 

ignal magnitude shall be as specified ln Table u. The output signal shall be 
~easured from, pin 18 (Hi) to pin 19 (Lo) for thr e diod s, pin 18 (Hi) to pin 16 
(Lo) With pih 16 connected to pin 19 for two diodes, 1111d pin 16 (Hi) to pin 19 (Lo) 
with pin 16 connected to pin l for on di6cle in. th output circuit. The de upply 
voltage shall be pplied to fiin 10 {Hi) and pin 9 (Lo) in accordance with Table II . 

. 2. 7· Re~ays Kl and K2.: The relays shall be energized for any of the follo ing voltag a 
applied to pln 10 (Hi) and pin 9 (Lo). 

·21. 5:10. 25 vdo, nominal 
32. O=0. 3 vdc; enhanced 
23. 0:1::0. 2 vdc, degraded 

,. 2.s DC Otrrent Drain. · With si. 0:0. s vdc supply voltage (enhanc ) applied to p~n 10 _(Hi) 
and pin 9 (Lo) the cu.rren~ drawn shall be ~40 ma . 

• 
. 2. 9 Rectifier Forward Drop. With a 240 ohm :5 perc~nt resistor c6nnect dins ri 

with th posiUve de supply lead and '. 0±0. 2 -vdo (degradeq) applied to pin 9 ·(lfi) ·and pin 
10 (Lo), th • vol tag betwe n 9 . ( Ii) and pin 10 (Lo) sh'a.U be <2 vdo. 

5. PREPARATION FOR DELIVERY 

5. 1 GENERAL. Preparation for delivery sh 11 be in accordarice with Speciftoa:tton ND1002214:. 

6. NOTES. None . 
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TABLE I 

·APOLLO G&C Speclfioatlon 
P82007122 REV E 

FEEDBACK GAINS AND PHASE SHIFTS 

OUTPUT LEVEL FREQUENCY GAIN PHASE 
(e0 of Figure l) (cps z2%) (V/V) SffiFT 

- _(V rms:.t:2%) 
' 

p.6 100 
. 

< 12. 5 215° :t=10· 
20 . 0\ 800 > 185 -

' 0.3 8,000 < 2. 25 > 45• 
o. 15 35,000 < 0.3 so· :10• 

3. 1. 2 . 7 Dis to1·tion. Th allowable distortion at 800 cps shall be a.s peelfied in Table n. 

I + _CO DITION 

.. 
Nominal 

I 

Enhanced 
Degraded 

TABLE II 

DISTORTION 

OUTPUT CONDITION 
(e0 of Figure 1) (V rms) 

20 
23 
17 

3.2 PRODUCT CONFIGURATION 

.• 

ALLOWABLE DISTORTION 
(% max) 

5 
5 
5 

3. 2. 1 Drawings, The configuration of the assembly shall be in accordance with APOLLO o&C 
Drawing 2007122 and all drawings and e ngineering data referenced theteon. 

3. 2. 2. Maximum W ight. Not applicable . 

3. 2. 3 Standards of Manufacturing, Manufacturing Process and P:rQduction 

3. 2. 3. 1 Continuity and DC Resistance . The continuity and de resistance of the assembly shali 
be as specified in Table m. 

3. 2. 3. 2 Insulation Resistance. Th r esistance between pin l and the remalntng assembly pins 
shall be at lea.st 100 m egohms. 

3. 2. 3. 3 Capacitance. The capacitance of the ass mbly shall be as specified itt Tabl IV. 

'· 
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5. PREPARAT10N FOR DELIVERY 

. 'POLLO G&C SpecUtcaUon 
PS200'l122 REV E 

5.1 GENERAL. Preps.ration for delivery shall be tn accordance with Specification ND10-02214 . . 
6. NOTES. one. 

0JR:drnh . 
I 
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" NLLO G!IJ Spec.if ication 
l?S2007122 REV -

- 1. SCOPE 

1. l PURPOSE. This specification establishes the detail requirements for complete 
identifioation 11d acceptance of the Co ecant Gener tor Asse:mbly, Par t No. 2007122-011. 

2. APPLICABLE DOCUME TS 

2. 1 EFFECTIVE ISSUES. The following do~uments form a part of this specl!lcation to • 
the ~tent specified herein. Unl as otherwise specified, Milltary tandards a_nd Specifications 
$hall be the issue in effect on the date of request for proposal or invit tion to bid. 

SPECIFICATIONS 

APOLLO G&c 

ND1002214 

- STANDARDS • 

Military · 

MlL-STD-202C 

DRAWINGS 

APOLLO G&C 

-2007122 

General Specific tion for Pres rv tion, Packaging, 
Packing and Conta ~net Marking of .A POLLO Guidance 
and avigation Major Assemblies, As emblies, Sub­
a s mbli s, Par~s-and Associated Grou.nd Support 
Equipment 

Test Methods for Electronic and Electrical Component Parts 

Cosecant Gen rator Assembly 

(Copies_ of speclftcations, standards, drawings, bulletins, and publications re_quired 
by suppliers in connection with specific procurement functions should be obtained 
from ·the procuring activity or as directed by tne contracting .officer.) -

2. 2 CONFLICTING REQUIREMENTS. In event of a conflict between requirements. the 
following order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO 

• Manageinent of the conflict. • • • 

a. The contract 
b. T_h.is specification 

• Documents listed in this section 
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3. REQUIBEMENTS 

3. 1 PERFORMANCE 

3. 1. 1 ~lectrical Inputs. The Cosec nt Gen r tor Assembly, her • fter referred to as the 
assembly, shall be c_apable of performing as specified herein wh n supplied with the 
following electrical inputs 

3. 1. l. l ·DC Supply Voltag . The d~ supply voltage will be as followst 

a. -Nomiilal: 27. 50:rO. 25 vdc 
b. Enhanced: 32. 00±0. 30 vdc 
c. ·Degraded: 23. 00±_0. 20 vdc 

3.1.1. 2 T_wenty--Eight VAC Source. The 28-vac source will be as follows: 

-a. Voltage: 28. ·00:cO. 28V nus 
b. Fr quency: 800±2 cps 
c. Current: 10 ma rms max 

3. l. 1. 3 . Input Signal Source. The input signal source will be as follows : 

· a. Voltag : . 0 to 2V rms, sine wave 
b. Frequency: Variable from 100 cps to 35 kc 
c: output Im~oe: _::lK ohm 

3. 1. 2 Characteristics 

3. 1. 2. 1 DC Current Drain. The assembly s current drain with the enhanced B+ condition 
shall be ~20 ma de. 

3.1. 2. 2 Output oise. The output noise (10 to 10,000 cps) with the nominal B condition 
shall not exceed 10 mv rms. 

3.1. 2. 3 Forward Gain. The 800 cps forward gain shall be >75 V /V. 

3.1. 2. 4 Feedback Gains and Phase Shifts. The feedbac},{ gain.s of the outputs with respect to 
th inputs shall be ag specified 1n Table I.. The phase shifts _of the outputs with respect to 
the inputs shall be as specified in Table 1. 

3. 1. 2. 5 Gain Ratio and Rel tive Phase Shift. The ratio. of the feedback gain to the forwa.td 
gain (800 cps gains) sh · u be 2. 83:1::4 percent. The relative phase shift (fq :1r d pha3e sl 1ft 
at 800 cps minus the feedback phase shift : t 00 ·cps) shall be +9° :t:3~ .. 

3.1.2.6 Output ·Impedance. The .unloaded output· impedance at 800 cps shall be <25K ohms. - ' . 

.. 3 
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TABLE I 

APOLLO G&.C Specification 
PS2007122 REV-

FEEDBACK GAINS AND PHASE SHIFTS 

OUTPUT LEVEL FREQUE CY GAIN PHASE . 
(e0 of Figure 1) (cps ±2%) . (V/V) Sl{IFT 
lV rms ±2'i.) 

0.6 100 <12. 5 215° ±10° .... 
20,0 800 >210 ----0.3 8,000 <2. 25 >45° -
0.15 35,000 . f <0.3 80° ±10° 

' -

3a 1. 2. 7 Distortion. · Th allowa_ble distortion at 800 ops shall be as specified in Table II. 

B+ CONDITION 

Nominal 
Enhanced 
Degraded 

TABLE II 

DISTOllTION 

OUTPUT CONDITIO 
(e0 of Figure 1) (V nns) 

20 
23 
17 

3. 2 RODUCT CONFIGURATION 

ALLOWABLE DISTORTIO 
(% max) 

.. 

5 
5 
5 

3. 2~ l Drawings. The configuration of the assembly shall be in accor~anc with APOLLO G&C 
Drawing 2007122 and all d~awings and engineering d ta referenced thereon. 

3. 2. 2 Standards of Manufacturing, Manufacturing Proce~s and· _Production 

3. 2. 2.1 Continuity and DC Resistance. The continuity and de res.istanc of the assembly shall 
be as specified in Table m. 

3. 2. ·2. 2 Insulat.!9n . Resistance. The r esistan e bet ·een pin 1 and t he r eni '\in ·ng assembly pins 
shall be at lea t 100 megohms. 

3. 2. 2. 3 Capacitance. The capacitance of the assembly shall be as specified in Table IV. · 

4 
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TABLE ID • 

CONTINUlTY AND DC RESISTANCE 

TO 
PIN 

· ·Frame 

6 

14 

17 
.. 

To· 
PIN 

2 

5 

RESISTANCE (ohms) 

Minimum Maxbnum 

0 

0 

146.25 
' 

0 

, TABLE IV 

CAPACITANCE 

. 

CAPACITANCE (mmf~) 

Minimum Maximum 

o. 05i9 0.0591 

o. 0529 0.0591 

0. 5 

0.5 

153.75 

0.5 

5 
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- _ 4. QUALITY ASSURANCE PROVISIONS 

4. 1 GENERAL: .The contractor responsible for the manufacture of the assembly shall 
be responsll?le for the accomplishment of each test required here_ln. 

4. 1 • Test Conditions 

4. 1. l. I Environmental: Unless .otherwise· specifi. d, the assemblies shall be tested under 
the following ambient conditions: 

a. Temperature: 2_5" ±l0"C 
b. • Relative Humidity, 90% max 
c; Barometric Pressur_e: 28 to 32 inches of Hg 

4.1. 2 Nonconfonp.ing Unit . Failure of the unit to pass any examination or test of this 
specification hall automatically classify the unit as nonconforming. Each nonconforn1ing 
unit corrected by the contractor shall be reinspected. Reinspection may b lin ited to the 
test or -examination wh.ich defined the nonconformance, or, when directed -by the cognizant 
inspect-or, a complete retest and reexamination may be required. Nonconforming units 
which have not been _corrected will be considered for acceptance only upon formal applica­
tion by-th_ coo.tractor to-the cognizant NASA representative. 

4. 2 -TESTS 

4. 2. l -Drawing Compliance~ The assembly shall be visually examined for compliance to 
• ·.the requirement~ of APOLLO G&C Draw.ing 2007122. • Particuiar attention shall be given 

to inspection {or nicka 3 scratches. burrs, dents, encapsulant defects, coqtaminants, pin 
misalignment, and legibility and appearance of markings. • • 

4." 2. 2 Workmanship-Vibration. · With the assembly connected as shown in F·igure 1, the 
·nominal de supply voltage applied, 2-8V rms a·t 800 cps ~pplied to pins 3 (hi) and 6 (loJ, 
and the input slgnal adjusted to give a l0V rms output signal (eo), the assembly shall be 
vibrated along the axis shown in Figure 2. The current drawn from the 28V rms supply 
~hall be monitored. 'The vibration shall~ simple harmonic motion swept from 10 to 2000 
cps at a rate of l octave/15 sec. The magnitude of vibration shall be 6. 0g rms limited to 

• a O. 4-inch pp const nt displacement from .. l _O cps_ to the crossover frequency. The output • 
voltage (e0 of ·Ft ure 1) .or the ou~ from the 2 V rm .source; a e tablished 
prior to vi.l>ra.1.ion, Eihall not change o ban 10 percent for a .period >1 msec dtiring 
vibration .. • • • -

. . . 
4. 2. 3 Continuity and DC Resistance . . The continuity and de resistance shall be as specified 
1n Table m when measured with a low-voltag • resistance-measuring device using Method 303 
o Standard M°IL.- TD-2·02. To assure a good electrical oonneotion, the anodiilng may ~a.penetrated. 
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4. 2. 4 Insul.a.tlo~ Resi.staru::e.. T}}.e reaistlln betwe~n pin l and the remaining assembly pins shall be 
pecifled in a.z.2.2 wben.mea ured in ac ordrui wiµt, etqt>d.30,2 of Standard UL- T0-202 . 

Them gohmmeter U8ed haU- have an out.put of 225*75 vdc, limited to a short circuit of 6 
micro~p . 

4~ 2. 5 Capacitance. The capacitance between•the pins specified in Table III shall be measured 
u.sing Metbod 305 at 1 kc of Standard MIL-STD-202. The capacitances hall be as specified in 
Table II1. • 

4. 2. 6 DC .Current Drain. ith the assembly connected as shown in Figure 1, the B supply 
voltage enhanced and pin 12 connected to pin .5, the de cu.rv nt drawn frottl the power supply 
(into pin 15) wit.h re pact to pin 17 shall be ~20 ma. 

4. 2. 7 Output Noise. With the as embly connected as shown in Figure 1 and the B+ supply 
voltage nominal, and pin 12 connected to pin 5; the output noise (in e0) shall be ~10 m v rrns 
when measured with an indicating devie having a bandwidth o 10 cps to 10 kc . 

4. 2. 8 Forward Gain. With th assembly connected as shown: in Figure l, the B+ supply 
voltage nominal, the output ignal (eo) adjusted to 20V nus by adjusting the 800 cps input 
sign e.

1
, the forward g in (eof n> s~all be :::._75 V/ V: ~th-the co~ditions established 

above, tfie phase shift of the out ut signal { ~ · th respect to the input ignal (eu) hall 
be mea.sl:lred with .a pha._se angle voltmeter and recorded. 

4.2.9 ·Feedback.Gains nd Phase Shift~. ·. With the assembly connected as shown in Figure 1, 
the B+ supply voltage at nominal, pi.D:s 12 and 5 connected.to ether, an input signal (e12) ac 
coUpled through a · 100 mfd :tslO percent capacitor applied between· pins 11 (Hi) and 5 (Lo) and 
adj ted until e 0 equals the values specified in Table I, the feedb ck gains (er/ ei2) and phase , 
shifts shall be as sp.ecified in Table I. With the conditions established above, tbe phase .shifts 
of the output signals (er) ith respect to the input signals (e12) shall be a.o specified i1;1 Table I. •' 
-The 800 cps p s shift of ef with respect to the input signal (~i2} shall be measured with a 
phase angle voltmet rand recorded. • . . • 

4. 2. 10 Gain Ratio and Relative . Pq.ase• Shift. The gain ratio and relative phase shift shall be 
computed ·follows and shall be the• following values : 

. .. ti 800 cpi, fe~dback gain ( . ecord d ~n para. 4. 2. 9) l O ll 
gam ra O ~ 800 cp.s forward gain (r~orded in para. 4 .. 2. 8) • 83 • • ~ 
relative phase shift • 800. cps phase angle of forward output· (eo) ·(:r.-eeo ed iri p r . . 4. 2. 8) -

800 cps phase ·angle C?f feedbao_k signal . (~r) (recorded in para. 4. 2. 9) • +9° *3• 

. . 
4. 2.11 Output Impedance. · With the. assembly connected as shown in Figure 1, tha B+ supply 

' • 
voltage nominal, pins 1.2 and 5 c~nn~cted together and the 165K-ohm resistor .removed, the 800 cps 
output impedanoe n ea ured between pins 16 and 10 shall be ~25K ohms. 

4. 2. 12 Distortion . . With the assembly connected as .sho,vn in Fi~re 1, the conditions specified 
in Table II estab.lisheq., an 800-cps input signal applied between pins 12 and 5, the distortion of 
the output ignal shall not !3Xceed 5 percent. • 

9 
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TION FOR DELIVERY 

5.1 GENERAL'. Prep~rati~n for delivery sh 11 be in accordanc with Specific tion ND1002214. 

NOTES. None. 

, . 
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- · L 2. 3 Spildng uppressor. The amplitude at one half the time of the positive transient ' 
at the terminals spec ified in Table ill shall be qual to or less than 5V, zero to peak, when 
a negative enhanced voltage is applied to and then removed from the terminals pecified 1n 
Table III. 

TABLE III 

SPIKING SUPPRESSOR 

GROUNDED - ENHANCED VOLTAGE TRANSIENT OBSERVED_ 
TERMINAL APPLIED TO TERMINAL AT TERMINAL 

34 ~1 31 
34 33 35 
34 26 46 
34 41 39 
2 30 51 
2 14 4 

3. 2 PRODU T CO FIG RATION 

3. 2: 1 Drawings . The con.figuration of the assembly shall be 1n accordance with APOLLO 
G&C Drawing 2007123 and all- drawings and engineering data referenced thereon . 

• 3.2.2 Maximum Weight. Not applicable. 

3. 2. 3 Standards of fanufacturing, Manufacturing Process and Production 

3. 2. 3. 1 Ins ulation Re istanc . The resistance between terminal 1 and the remain 
'assembly terminals s liall b not les than 100 megohms . 

3. 2 . 3. 2 Continuity and DC Resistance. Continuity and de resistance shall be as specified in 
Table IV. 

3. 2 . 3. 3 Continuity. The re:::istance betwe n terminal 1 and the frame shall be less than 
or equal to 0. 5 ohm. 

TEST POWER 
OR CURRE ' T 

90 ma de ±10% 

90 ma de ±10 % 

TABLE IV 

CONTINUITY AND DC RESISTANCE 

FROM 
TERMINAL (+) 

4 
4 
5 
5 
11 
11 
10 
10 

2 <.l. 2 
3 
7 <I. 2 
6 
8 <1.2 
9 
13 ~ <1 . 2 
12 

.: 

<1.2 

<1.2 

<l. 2 

<l. 2 
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- 3. REQUIREMENTS 

3.1 PERFORMANCE 

( 

3. 1. 1 Inputs. The assembly shall perform as specified herein with the following electrical 
inputs: 

a. D Supply Voltages. The de supply voltage shall be as follows: 

(1) +27. 5±0. 25 vdc nominal 
(2) +32. 0±0. 03 vdc enhanced 
(3 +23.0±0.2 vdc degraded 

b. Input Signals. Th input ignals shall be 0 to 1. 4 vac rms variable, 800±5 cps, 
sinusoidal with less than 5 percent distortion. 

3. 1. 2 Characteristics 

3. ¥• 2.1 DC Current Drain. With nominal de supply voltage applied, the de current drain 
shall be 40±4 ma. -

3.1. 2. 2 Input Trigger Level. With nominal de supply voltage applied and the input signals 
increased to 550±55 mv. 00±5 cps, th output of each relay control sh.all increase from 
<1. 2 vdc to >2G vdc. 

I 

3. 1. 2. 3 Time Delay. With nominal de supply voltage applied, the output of each relay 
control shall decrease from >26 .vdc: to ,1. 2 vdc in 0. 28±0.10 sec after the corresponding 
input signal is decreased from 1, 4. vac to O mv. 

3. 1. 2.4 Hysteresis. 'Iv ith nominal de supply voltage applied, the output of ea.oh relay control _ 
shall decrease from >26 vdc to <1. 2 vdc before the correspo ding input si~l is re uced 50 mv 
below the lnput trigger level. 

3. 2 PRODUCT CUNFIGUR Tl(/N 

3. 2.1 Drawings. The configuration of the assembly shall be in accordance with .APOLL(> 
G&c Drawing 2007124 and all drawings a.nd engineering data referenced the ono 

3. 2. 2 Maximum Weight. Not applicable. -~--,-----,--..;;._------:-, ~ . --:-

30 2. 3 Standards of Manufacturing, Manufacturing Process and Production 

3. 2. 3.1 Insulation Resistance. The resistance between pin l .and the remaining assembly pins 
shall not be less than 100 megohm . , 

- 3. 2. 3. 2 DC Resistance. The de resistance from pin Jlto the fram~ hall be ~o 5 ohm. 

3 
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- 4. 2. 9 Weight. Not applicahle.---,..,..-----.---;---,...,..,.....__~-;-.,..~;;-':;--: -~~~-~--..,--:""':'~~ 

5. PREPARATIO FUR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with-Specification ND1002214 . 

6. NOTES. None. 

l 

,. ) 

" 
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SCOPE 

1. 1 P URPOSE. This specification establishes th detail requirements for complete 
identification and acceptance of all units of the Modulator and Loop Compensation Assembly, 
Part Number 2007125-011. 

2. APPIJCABLE DOCUMENTS 

2. 1 EFFECTIVE ISSUES. The following documents form a part of this specification to the 
extent specified herein. Unless otherwise specified, Military Standards and Specifications 
s hall be the issue in effect on the date of request for ·proposal or invitation to bid. 

SPECIFICATIONS 

APOLLO G&C 

ND1002214 

- STANDARDS 

Military 

MIL-STD-202C 

DRAWINGS 

APOLLO G&C 

2007125 

General Specification for Preservation, Packaging, 
Packing and Container Marking of APOLLO Guidance 
and Navigation Major Assemblies, Assemblies, Sub­
assemblies, Parts and Associated Ground Support 
Equipment 

Test Methods for Electronic and Electrical Component Parts 

Modulator and Loop Compensation Assembly 

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

2.2 CONFLICTING REQUIREMENTS. In event of a conflict between requirements, the 
foll owing order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO 
Management of the conflict. 

a. The contract 
b. T his specification 

- c. Documents listed in this section 

2 
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- 3 o REQUIRE 'IE ... rs 

3o 1 PER FORMANCE 

3. 1. 1 Inputso The asscmlJlJ shall perform a spcdJiod orein with th followii1J lcddcal 
inputs : 

3. 1. 1. 1 DC upply Voltlgco The d sup1 ly volt i:,e shall be as follow. o U,1lcs' the '\d c specified, 
Lhe de supply volt.age sh .. lll be a8sume tu I e n imin~l i de cdbing p rfo1 ma 1...;o chr raderi: tics . 

ao ominal: 27 o ;;o 0o 2;; vdc 
b. D •i::ra ea: 230 o~ o 2 vdu 
Co Enhanced: 320 U 0o 3 vdc 

3 o 1. 1. 2 Rcfcrcnuc Vol goo T c rdcrcncc volhge required sh.11 be a 2bo .Oo JV rms 
800.J.3 Cl s .. i usoi :.1 ave wiP1 ..1 ma imum dil:,tortion uf 5 _pc;rutJ 1to 

3 o 1 o 1. 3 I nput Sign,1bo Llput ~ i, nnls rcqt ired shall be n s follow::.: 

a. P~t s. _d 1,1i. 1us uc vultag , ariahlo from 0 to 11 vdc o 
b. 120 00 lo 2~ cps, va1 i. ble trom 0 lo 11 V PPo 
e . 800:12 i..;pf.> 7 variable l rom O t.o 1 V 1 ms o 

- 3 .lo2 Charadcristks 

3o 1. 2ol Curren Draino T'1e de curr nt drain shall be 22 4 ma when lhe tiUpply vollage is 
cnhanec<.lo 

oi c on the X, AxX, Y and y Y channd outputs shall be as follows. 

a. The 8 0 cps .~ 0 or 180° phaRc component shall be less than 2 rn Yo 

b. The 800 ups q adrature component shall be l ess than 25 mvo 

3o 1. 2 . 3 X and Y G, i o The :rah (0° or 1 0° phaoc, 800 cps component V rm /vdc} from lho X 
input to the X and Ax,. o ipl.i.ls and from the Y i ut to the Y and AyY outpub :shull he . 1:3 V /V 
15 pore 1t for po~itiy<.; , nd neJativc de inputs of 3 volt::-;. 

3 
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A 3. 1. 2. 4 X and Y Gain Linearity. The X and Y channel gains for positive de inputs which 
• produce outputs of 1. 20V rms and 0.15V rms shall both be within 10 percent of the gains 

measured with a positive 3 vdc input. 

3 . 1. 2. 5 X and Y Phase Shift. The phase shift from the reference to the X, AxX and Y outputs 
s hall be 0° ±20° when positive 3 vdc is applied to the X and Y inputs simultaneously and 180° =20° 
when negative 3 vdc is applied to the X and Y inputs simultaneously. The phase shift from the 
reference to the Ay Y output shall be 0° :1:20° when negative 3 vdc is applied to the Y input 
and 180° :!:20° when p6sitwe 3 vdc is applied to the Y input. . .. 

3.1. 2. 6 AxX and AyY Gain. The gain from the AxX input to AyY output and from the AyY input 
to the AxX output shall be 0. 390±0. 039 V /V for an input of 1 V rms, 800:t:2 cps. 

3.1. 2. 7 AxX and ~y Phase Shift. The phase shift from the AxX input to the AyY output and 
from the ~y input io the AxX output shall be 180° *5° with an input of 1 V rms, 800¼2 cps . 

3.1. 2. 8 Frequency Response. The gain from the X input to X output and Y input to Y outl)Ut 
shall be greater than O. 707 of the average value of the corresponding X and Y gains obtained with 
positive and negative de inputs of 3 volts when 3V peak, 12. 00:!;0. 25 cps is applied to the X and Y 
inputs simultaneously. 

3.1. 2. 9 Output Impedance. The output impedance of the X, AxX, Y and AyY channels shall 
- be less than 2000 ohms. 

3. 2 PRODUCT CONFIGURATION 

3. 2.1 Drawings. The configuration of the assembly shall be in accordance with APOLLO G&C 
Drawing 2007125 and all drawings and engineering data referenced thereon. 

3. 2. 2 Maximum Weight. T he weight of the assembly shall be 

3. 2. 3 Standards of Manufacturing, Manufacturing Process and Production 

3. 2. 3. 1 Continuity. The resistance between terminal 1 and the frame shall be less than or 
equal to O. 5 ohm. 

3. 2 . 3. 2 Insulation Resistance. The resistance between terminal 1 and the remaining assembly 
terminals shall be not less than 100 megohms. 

3. 2. 3. 3 Resistor Selection. The resistors used forR14 and R38 shall be Part Number 
1010364-651, 121K ohms. 

4 
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- 4. QUALITY ASSUM CE PROVI IONS 

4. 1 GENERAL. The contractor responsible for the manufacture of the assembly shall be 
responsible for the accomplishment of each test required herein. 

4.1 . 1 Test Conditions 

4.1. 1. 1 Environmental. Unless otherwise specified, the assembly sh.all be tested under the 
following ambient conditions: 

a . Temperature: 25° ±10°C 
b. Relative Humidity: 90% max 
c. Barometric Pressure: 28 to 32 inches of Hg. 

4. 1.1. 2 Test Setup. Unless otherwise specified, the recommended test setup shall be as specified 
in Figure 1. 

4.1. 2 onconforming Units. Failure of the unit to pass any examination or test of this 
specification shall automatically classify the unit as nonconforming. Each nonconforming 
unit corrected by the cont~actor shall b reinspected. Reinspection may be limited to the 
test or examination which defined the nonconformance, or, when directed by the cognizant 
inspector, a complete retest and reexamination may be required. Nonconforming units 
which have not been corrected will be considered for acceptance only upon formal application 
by the contractor to the cognizant NASA repres ntative. 

4.2 TESTS 

4. 2.1 Drawing Compliance. The assembly shall be visually examined for compliance to 
the requirements of APOLLO G&C Drawing 2007125. Particular attention shall be given to 
inspection for nicks, scratches, burrs , dents, encapsulant defects, contaminants, pin 
misalignment, and legibility and appearance of markings . 

4. 2 . 2 Workmanship-Vibration. With the conditions listed below established, the assembly 
shall be subjected to vibration along the radial axis of the encapsulated components (refer to 
Figure 2) The vibration shall consist of simple harmonic motion swept from 10 to 2000 cps 
at a rate of 1 octave/ 15 seconds. The magnitude of vibration shall be 6. 0g rms limited to a 
0. 4 inch pp constant displacement from 10 cps to the crossover frequency. During vibration 
the X output at terminals 18 (Hi) and 22 (Lo) and the Y output at terminals 3 (Hi) and 7 (Lo) 
shall be monitored simultaneously. Any output deviation greater than 10 percent of the output 
established before vibration that exists for a period greater than 1 millisecond shall constitute 
an out-of-tolerance condition. After vibration the assembly shall be visually examined as 
specified in 4. 2. 1. 
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- a. Terminals electrically connected as follows: 9 to 10; and 15 to 16. 

b. Nominal de supply voltage applied at terminals 8 (Hi) and 24 (Lo). 

c. Reference voltage applied at terminals 13 (Hi) and 11 (Lo). 

d. Positive de input signals applied simultaneously at terminals 12 (Hi) and 19 (Lo) 
and 14 (Hi) and 15 (Lo), and adjusted for an output of 1. 20±0. 12V rms at terminals 
18 (Hi) and 22 (Lo). 

4. 2. 3 Continuity. The resistance between terminal 1 and the frame shall be as specified in 
3. 2. 3. 1 when measured in accordance with Method 303 of Standard MIL-STD-202. To assure 
a good electrical connection, the anodizing may be penetrated. 

4. 2. 4 Insulation Resistance. The resistance between terminal 1 and the remaining assembly 
terminals shall be as specified in 3. 2. 3. 2 when measured in accordance with Method 302 of 
Standard MIL-STD-202. The megohmmeter used shall have an output of 225±75 vdc, limited 
to a short circuit current of 6 microamps. 

4. 2. 5 Current Drain. With the conditions listed below established, the current drain (Ide) 
shall be 22±4 ma de. 

a. Terminals electrically connected as follows: 9 to 10, 12 to 10, 14 to 15, and 
16 to 15. 

b. Enhanced de supply voltage applied at terminals 8 (Hi) and 24 (Lo). 

c. Reference voltage applied at terminals 13 (Hi) and 11 (Lo). 

4. 2. 6 Noise. With the conditions listed below established, the outputs at terminals 6 (Hi) 
and 4 (Lo), 3 (Hi) and 7 (Lo), 19 (Hi) and 21 (Lo), and 18 (Hi) and 22 (Lo) shall each have 
noise components less than 2 mv, 800 cps, 0° or 1 0° and 25 mv, 800 cps quadrature. 
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Terminals electrically connected as follows: 9 to 10, 12 to 10, 14 to 15, and 
16 to 15. 

Nominal de supply voltage applied at terminals 8 (Hi) and 24 (Lo). 

Reference voltage applied at terminals 13 (Hi) and 11 (Lo). 

4. 2. 7 X and Y Gain. With the conditions listed below established, the gains between the 
input pins specified in Table I and the corresponding output pins shall be 0. 13 V /V ±15 percent 
for de inputs of plus and minus ? volts where gain is calculated as follows: 

Gain• V out . V out• the measured 0° or 180° phase, 800 cps rms component. 
I V in I ' V in • + or -3 vdc, as applicable. 

a. Terminals electrically connected as follows: 9 to 10, and .1 6 tq 15. 

b. Nominal de supply voltage applied at terminals 8 (Hi) and 24 (I'..o) . . 

c. Reference voltage applied at terminals 13 (Hi) and 11 (Lo). 

TABLE I 

INPUT AND OUTPUT TERMINALS 

ITEM INPUT TERMINALS OUTPUT TERMINALS 
Hi Lo Hi Lo 

a 14 15 18 22 
b 14 15 19 21 
C 12 10 3 7 
d 12 10 6 4 

I 

4. 2. 8 X and Y Gain Linearity. With the conditions listed below established and a positive 
de input applied at the input pins specified in Table II and adjusted for the corresponding 
output voltages specified therein, the gains measured shall be within 10 percent of the gain 
for a +3 vdc input where gain is calculated as follows: 

V out 
Gain•jv in I V out • voltage specified in Table II 

V in= measured de input voltage. 

r 
a. Terminals electrically connected as follows: 9 to 10, and 15 to 16. 
b. Nominal de supply voltage applied at terminals 8 (Hi) and 24 (Lo). 
c. Reference voltage applied at terminals 13 (Hi) and 11 (Lo). 

9 
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TABLE II 

X AND Y GAIN LINEARITY 

OUTPUT TERMINALS 
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18 22 
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OUTPUT VOLTAGE 

1. 20V rms, 800 cps, /!r_ 
O. 15V rms, 800 cps, / .!r.._ 
1. 20V rms, 800 cps, /-9:._ 
0.15V rms, 800 cps, / .!r.._ 

4. 2. 9 X and Y Phase Shift. With the conditions listed below established and a 3 vdc input 
applied simultaneously at terminals 14 (Hi) and 15 (Lo) and 12 (Hi) and 10 (Lo), the phase 
shift from the reference to the first three output terminal pairs (Items "a", "b" and "c") 
listed in Table I shall be 0° :1:20° for a positive de input and 180° :1:20° for a negative de input. 
The phase shift fro m the reference to the last pair of output terminals (Item "d") in Table I 
shall be 0° :1:20° for a negative de input and 180° :1:20° for a positive de input. 

a. Terminals electrically connected as follows: 9 to 10, and 15 to 16. 
b. Nominal de supply voltage applied at terminals 8 (Hi) and 24 (Lo). 
c. Reference voltage applied at terminals 13 (Hi) and 11 (Lo). 

4. 2. 10 AxX and Ay Y Gain. With the conditions listed below established, the gain from 
terminals 16 (Hi) and 15 (Lo) to 19 (Hi) and 21 (Lo) and the gain from terminals 9 (Hi) and 
10 (Lo) to 6 (Hi) and 4 (Lo) shall be O. 390:1:0. 039 V /V where gain as calculated as follows: 

Gain V out . V out = measured output voltage 
V in ' V in• 1 V rms 

a. Terminals electrically connected as follows: 10 to 12, and 14 to 15. 

b. Nominal de supply voltage applied at terminals 8 (Hi) and 24 (Lo). 

c. Input signal of 1. 00:1:0. 01 V rms, 800 cps applied at terminals 9 (Hi) and 10 (Lo) 
and at terminals 16 (Hi) and 15 (Lo). 

4. 2. 11 AxX and Ay Y Phase Shift. With the conditions listed below established, the phase 
shift from terminals 16 (Hi) and 15 (Lo) to 19 (Hi) and 21 (Lo) shall be 180° :1:5°, The phase 
shift from terminals 9 (Hi) and 10 (Lo) to 6 (Hi) and 4 (Lo) shall be 0° :1:15°. 

a. Terminals electrically connected as follows: 10 to 12, and 14 to 15. 

b. Nominal de supply voltage applied at terminals 8 (Hi) and 24 (Lo). 

c. Input signal of 1. 00:1:0. 01 V rms, 800 cps applied at terminals 9 (Hi) and 10 (Lo) 
- and at terminals 16 (Hi) and 15 (Lo). 
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4 . 2.12 Frequency Response. With the conditions listed below established, the gain from 
terminals 14 (Hi) and 15 (Lo) to 18 (Hi) and 22 (Lo) and the gain from terminals 12 (Hi) and 
10 (Lo) to 3 (Hi) and 7 (Lo) shall be greater than the average of the gains obtained with 
positive and negative 3 vdc inputs (refer to 4. 2. 7). Gain is calculated as follows: 

G i 
V out 

an= Vin 
V out= peak-to-peak suppressed carrier output voltage {average value, 

if waveform is unbalanced). 
V in = 6 V peak-to-peak. 

a. Terminals electrically connected as follows: 9 to 10, and 15 to 16. 

b. Nominal de supply voltage applied at terminals 8 (Hi) and 24 (Lo). 

c. Reference voltage applied at terminals 13 (Hi} and 11 (Lo). 

d. Input signal of 6V peak-to-peak, 12. 00±0. 25 cps applied simultaneously at terminals 
14 (Hi) and 15 (Lo) and at terminals 12 (Hi) and 10 (Lo). 

4. 2. 13 Output Impedance. With the conditions listed below established and an 800 cps 
variable test voltage applied individually to each pair of output terminals listed in Table I 
and adjusted to provide a current of 0. 5 ma into the applicable terminal , the output 
impedance shall be less than 2000 ohms where output impedance ls calculated as follows: 

Vout 
Output impedance• Is ; V out 2 Voltage across output terminals with Is flowing 

into terminals 
Is= 0. 5 ma 

a. Terminals electrically connected as follows: 9 to 10, 12 to 10, 14 to 15, and 16 to 15. 
b. Nominal de supply voltage applied at terminals 8 (Hi) and 24 (Lo). 

c. Reference voltage applied at terminals 13 (Hi) and 11 (Lo). 
d. Loads specified in 4. 1. 1. 2 removed. 

5. PREPARATION FOR DELIVERY 

5. 1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

6. NOTES. None . 

JD:efo 1 
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3·. R:tQUffiEMENTS 

3.1 PERFORMANCE 

" 

APOLLO, G6C . . e ic tlbn 
PS2007126 REV - C 

r' ... .,. • ~ .. ' - ' ,.. -,. • ~ -., ,I,. ... 

. 3.1.1 . hlput Power. The Optics Automatic Operate Relay Assembly, he~eaft#r referred to 
as the .assembly, shall be capable o! performing as spe~tfioo herein when supplied witn the 
following input power. 

3. 1. 1. 1 Voltage. The supply voltage shall be as follows: 

a. Nominal! 27.5 vdc · 
b. Degraded: 23. 0 vdc 
c . Enhanced: 32. 0 vdc 

. 
3. l. 1. 2 Olrrent. The a.u~ply _current shall be 90 ma do :t:10 percent (6 vdo open oir<:m.it). 

3. l. 2 Cbaract ristics • 

3.1.2.1 Continuity and DC Resistance. The assembly shall provide the CQntinuity ta.ted • 
· in Table I wh n the degraded de supply voltage is applied for the· s~ted h}put conditions • 
(reference Drawing 2010026). . Caution shall be exercis~d so.·tbat oontaot doe -. not switch 

. . - the m easu _ring load. 
.• 

3. 1. 2. 2 Current Drain. The de current drawn from the enhanced de pow r supply shall 
be ~100 ma when the input pins are connected to the power supply lo, • 

) 

8. 2 PRODUCT CONFIGURATION 

3. a.1 Drawin¢a. The conflgurattor:i of the assembly shall be in accordance wtth APOLLO~ -. 
Dra ing 2007126 and all drawings and engineering data referenced thereon. • • 

• • . 3 Standards of Manufacturing' . 
,. 

S. 2. 3. 1 Insulation ·lleeistance : The resi tance .between pi_n 1 and th rema~ug assembly pins 
s be .not les than 100 megohms. • 

3. 2. 8. 2 Contlm,lity. The de resistance from pin 1 to the frame sh.all 11,e £_0. 6·ol¢n. 
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4. 2. 3 Continuit •. The resistance etween the pins pecified in Table I shall be measur.ed 

• 

1s ing Method 307 of Standard .MIL ... STD-202 when the .d graded de supply ls connected between 
p~n 2 (bi) and 33 (lo) arrd the assembly energized or de-energized as specified in Table I. 
The de resistance between pin 1 and the frame shall be as specified in 3. 2. 3. 2 h n meal!iored 
vtitb a low-voltage, re l tance-m.easuring device using Method 303 of Standard MIL-STD-202. , 
To assure a good electrical connecti?n, the anodizing may be penetrated. 

' 4. 2. 4 Insulation Resistance. 'qle insulation resistance between pin 1 al)d the remaining 
assembly pins shall be as specifiep in 3. 2. 3.1 when measured in accordance with Method 
302 of Standa.rd MIL-STD-202. The megohmmeter used shall have an otrtpu.t voltage of 
225±75 vdc limited to a short circuit of 6. 0 µa. 

-4.-2. 5 DC Current Drain. With th enhanced d~ power supply connected between pine 28 (hi) · 
and 33 (lo) and pins 8, 9, 26 and 27 conne ted to pin 33, the current dra~ shall be ~00 ma de. 

4. 2. 6 Weight. Not applicable ,--...:.. - - -----:.~- .............. _,,,.,-..:.....,......,.-_,...._""!--'--:~----:---.:--

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

6. OTES . • -one. 

WS:efo 
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3.1. 2. 5 Excitation Current. \Vjth the input slgn.al a.ppUed betwe~n terminals 5 (H~) and 
14 {Lo), the input current shall be equal to or less than 9. 35 ma. · 

. • . ' • 
3.1. 2. 6 -Polarity. With the input signal applied between tei'tnlllala 5 and 14, relay K2 
energized and terminal 21 connected to terminal 5, ·the total v<:>ltage from tertntl)l.l 24 to 
terminal 14 shall be 34.2'lV ::t5 percent. 

3. 1. 2,. 7 Voltage Ratio. With a lK ohm :.l..5 percent resistor connected between terminals 
24 and 21 relay K2 energized, the following voltage · ratio -sba.11 be obtained: • 

' . 
I ' . 

E24-.21 • O. 2217 :1:1% 

E R-14 

3.2 PRODUCT CUNFlGURAT!ON 

3. 2.1 Drawings. The configuration of the assembly shall be in accorda~ce with APOLLO 
G&C Drawing 2007128 and all drawings and engineering ~ata referenced thereon. 

3.2.;3. Standarda of Manufacturing, Manufacturing Process and Production 

3. 2. 3.1 ~sulation Resistance. The resistance between termi:nal 1 .and the remaining ass~mbly 
pins shall be not less than 100 megohms. 

3. 2. 3. 2 Continuity and DC Resistance. The continuity and de reaistanoe of the .assembly 
shall be a.s specified in Table m. The de resistance from terminal 1 to tile fraine f!llall' be ~o5 • 
-ohm. 
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RELAY 

Kl 
K2 
K3 

TABLE VI 
RELAY' CONNECTIONS 

APPLY+ DC . APPLY- OC 
TOTERMlNAL Tu TERMINAL 

,, .f 

23 18 
1:, ... 

23 ;( ' 22, 
23 10 

> 
• . . i , 

4.2. 8 ~ula.tion Resistance. The insul~tion resistance between ~nninal 1 arid rema.uung .. 
assembly pins shall be as specified. 1n 3. 2, 2.1 when measured~ aocor~uce wltb .Mettiod 302-• 
of standard MIL-STD-~02. The megohmrµeter used shall have an output YOltap of 225.f:15 ~de 
limited to a short c1rcuit of 6. O µa.. The resistance between terminal 1 and the fra.m.e shall be • 
as specifie·d in 3. 2. ~- 1 when measured in accorda~e with Method :303 of Standard Ml.kSTD.-202., • 
To assure an electrical cpnnection .the anodizing may be penetrated, • 

4 . 2. Excitation C\lrrent , 

Appl the input signal between terminals 5 (Hi) and 14 (Lo)., 
The input current shall be ~. 35 ma. 

Polarity 

a. Apply i4:H vdc between terminals 23 (+)· and 22 (-). 
b. Connect te-rminal 6 to terminal 21. 
c. Apply the input stgnal_ between terminals 5 (Hi) and 14 (Lo)" 
d. The voltage between t~rminals 24 (Hi) and 14 (Lo) shall be' 34.2lV ~ • 

4. 2. 11 Voltage Ratio 
I . 

. . 
a. . ponnect a lK ohm :z:6 pe1'Cent resi tor between terrn~ls 24 and Zlp 

b. ·Apply the input signal beween terminals 5 (Hi) a.nd .14. (Lo). 

c. ·Apply 24::itl. vdc between ter-minals 23 (+) ind 22 (-). 

. . 
d. M a.sure t~e voltage between terminals 24 1H1) and 21 (to) 

ratio by dividing the .voltage measured between tartninals 2 
: • applied between terminals ,5 and 14, the ~uo· (~2 

'E5~1 
4. 2. 12 WeJ.aht Not &pplicable.'·~ . _:;..: .. ~-... , -., ...... ,,.;.__,J--4\~.-oJ;..L.-. --_.;;,-+--~....,........,"""""~....-.-~~-.-~~. 

·s. PREPARATION FuR DELIVERY 

6.1 GENERALo Preparation for delivery shall be in a.-0cordance with Speoifioatton ffl.)lOW'it . 
,, 

. 
6. NOTES. None. V 

. ' 
WS:pz 





l. SCOPE 

APOLI O G&N Specification 
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- 1. 1 Pt.:HPOSE. This specifieation est tblishe~ the det;\il requirements for complete identi­
fication and acceptance ol the Photometc 1· Ekc tronics Assembl~ J>art Number 2007131-011. • 

:2. APPLICABLE DOC l'MENTS 

. 
2. 1 EFFECTIVE. ISSlES. The folluwing do<'umcnts form a part ot this specification to the 
extent specified herein. llnless otherwise bpecifkd, Military St..u1~lards and Specific,1tions 
shall l>c the issue in effect on the date ot requt'st for prc,posal or invitation to bid. 

SPECIFIC ATIO:\S 

APOLl .O G& ' 

NDlUO~~ 14 

STA~DAHDS 

Military 

M1L-STD-20~C 

DHA\\1NGS 

APOl LO G&N 

1010353-7 

2007131 

(;L·neral Spcl'ifkation for Preservation, 
Paeka.ginh, Packing :mu Container Marking 
ot .'\POLL() c;uidancc :ml Navigation Major 
AsHemblk.-;, A:-ist'mblics, Subassen,blics, 
Parts and .\ssoci.1led Ground Support l::quipmcnt 

Test :\fothl/,1:::; for Electronic and 
Elect, I L d Con ,punt.'nt Pal't.s 

Hehy, Elel'tro~ugnetic, Semntivc (For refercm·c onl:-v) 

Photlln ell · 1-, Electronics Assembly 

(Copies of specification~ , standards . tlr.twin:.;s, bulletins . and publications 
requi.ed by s11pplicr:- in c onnection \\ i th s1weific procurement lunetions • 
should be obt.dnecl tron . the pro,·· urin1-: adivit\' or as directed by the contr:tcting 
oflicer.) 

:!. 2 CONFLICTING HF.QUHEMEN rs .. In e\'l'llt of a cnnnict between requirements, the 
following order of precedence shall appl~ . Till' c.ontractor shall al~o notity MIT/ IL 
APOLLO Management of th~ coni_li ·t. 

a. The contra.ct. 
b. This specification. 
c. Documents listed in this section. 

2 
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REQUffiEME NTS 

3.1 PERFORMANCE 

3.1 .1 Inputs. The assembly shall perform us spec ified herein with the following electrical 
inputs: 

a. DC Supply Voltage: The supply voltage shall be as follows: 

(1) !'iominal: 27.5±0.25\·dc 
(2) Degraded : 23. U±{). 2 vdc 
(3) Enhanced: 32. 0±{). 3 vdc 

b. Reference Voltage: 28±0. 5V rms, 8U0±l0 cps, sinusoidal, 5/{ max distortion 
c. starPresenceSignal: 0tol5\clc 
d. Photometer Input Signal: 550±2 cps sinusoidal waveform, · 5% max distortion, 0 to 2V rm.s . 

. e • C: i.t.rr1 i,+ s-'4 , ~ : q,., r'Vl.l _ >o; ~ (<., 1 ,, o fe l\ c , , , ·..t, t) 
3. 1. 2 Characteristics 

3. I. 2. 1 Currellt Drain. The current drain (Ide) from the enhaneccl de supply· shall be 
Jl9: le ma. with the de tiupply relay encrgiicd. With the de supply relay deenergtze<l no 
current sh.all flow. 

3.1 2. 2 Photometer ~lark. With the nominal de and reference voltages applied, and after 
a short has been applied to the m:inual rcsd terminals for at lea::;t 3 seconds and then removed, 
the photometer output rnlta1{c shall be :is follows: 

a~·· 27 vd«.: when a 2. 0±0·. 1 V photometer input ::;ig na1 is applied, for a m~xim1,1m of 
0 seconds. 

b. 

c. 

d. 

c. 

~l vdc when the input signal _is smoothly reduced to 1 / 2 +8, -2 percent of the ,~oltagc 
apµlied in sk>p a. 

?._27 vdc, when the manual reset terminals are shortpd for at least 3 seconds ,atter 
completing b. 

I 

?.,27 vde after th· input si!!,'rull has been reduced to 0. S:tO. 025V, ancl after a short 
has been apµl'ied to th~ manual reset term fnals tor ,it least ~l seconds and then removed. 
The input shall be applied for a maximum of 1(,) sccondf3 utter the short ts removed . 

.. 9 vdc, when the input -si;,;nal is smoothly rcch,wed to 1/2 +s, -2 percent of the voltage 
ind . 

3 



• 

• 

A POLLO G&N Specification 
PS2007131 REV -

3.1. 2.3 Star Presence Level Detector. With nom ina l de voltage applied, the star presence 
detector output shall change from .::_2 7 vdc to'.9 vd..! , when the ~t ar presence input is increased 
from <1 vdc to 15±0. 5 vdc . 

3.1. 2, 4 Monitor Gain. \ \.'ith nominal de s upply voltJ.gc applied and 1. 0±0. 05 Vr.n s.550~ c;:ps 
applied to the photom<'ter in put, t he gain from photometer input t.o the monitor output shall be 
~±20 percent . 

o .ot:3 . 
. . 

3, 1. 2. 5 Monitor Outpul Isolation. The r es is tance between the monitor output terminals 
and the electrkal inte r connection of all other assembly term inn. l s shall be po less than 
100. mebohm s . 

Re,ay Cont,.,... / [), d~ Fc :w1r} D,dr .h IR tet tJ J r.,.r f!f.a ('', • 

·3.1. 2. G ~or,•o~Be<:i Di:ode lm)'t:dftHee . The diode imµedance.,..shall be greater than l megohm 
in both dircctiom;. TJ-L >10 It J:,eh,flil£ tr "- betl(ll.e,, t~ r r'>! 111~ }$ ·? a,11J 9· aflJ betwe.£.11 
't M; l'\ .a < ') ~ C. ,;,eJ ir, Tab1e I $ha,, ,xot eu e_j ti::., ,r,,,,n / S q and l o 

;i_ V4c. w , H iJ. ,~ • ,r~r. !,,. 1;- ~lt I~ "q~ t ,·.111,n . ts • 
3. 2 PRODUCT CONFIG HA TI ON 5ter,C1 d ; 11 fii, '<' J:., . 

3. 2.1 Drawings. T he cnnfi~uration of the a sse mbly s hall be in accordalli!e 'with A POLLO 
G&N Drawing 200 71 31 a nJ all d r awings and engineerin0 d:..t.a refe ··ence<l the r eon. 

3. 2. 2 Maximum Wei ght. Not Appl i abl e. 

3. 2. 3 Standards of Manufacturing, Manufacturing Procc.i'i S and Production 

3. 2. 3 .1 Insulation Re~ is ta nc;c . T he res is ta nce between terminal 1, and the remaining 
as sembly terminals s hall be a t least 100 megohms . 

3. 2 ·3 . 2 Continuity rind DC Resi stance. ~~Ge reehltltnce eltaU be ia a,9oorcfeiaoe 
. wUh Tttbie I. The de r cs i::;ta nce bet wee n te rmina l l and the frame and between terminals 2 
.md l S and bet ween 2 and 17 8ha l~ be <O. 3 ohn 

4 
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TAHLE I 

- CO~'TINUITY .'\ ~1.) DC RESIST..\ NCE 

REL.A Y CONTROL '. BELA CONTROL TI::ST POWER 
VOLTAGE (VOLTS) I VOLTAGE 4PPLIED OR 

TO Tt.:R~U . LS CUHREN'"/ 
!Ji 

0 7 e max 5 
degraded de 7 8 " %~ de ±101½. 5 

0 7 , 9 6 vdc 5 
dc~radcd de 7 ,,.., 9 5 

0 7 / 1- 10 G vdc . max 5 
dcg,raded de 7 ' 10 90 ma de ±100:, j . 5 

0 1 8 G vdc max , • 1 
de;,;Taded de ,.11"' 7 8 90 ma de: ±lOr,'c ! 7 

0 7 9 1; vdc max 
I 

7 . 
I de;;rad~d de 7 9 90 ma de max 7 

6 'i 10 G vdc max I 7 
de;,, radcd de 7 10 90 ma de ::1:10% j 7 

' 

• IH!/L£ 

c.. I (.- 1J 'i" 'tJ 

- ---- .. ·-
Tl: I c)JT 

--
~. - '»(a 

7 I t c:-·+5-,, ..... - / 0 

7 Ct 
/6.,±.s,o 

-7 JO. ' h I .5" + !':- () -· 

• 

A POLLO. G&N Specification 
PS2007131 REV -

RESISTANCE 
(OHMS) 

3 >5M 
3 <!.2 

1 3 >5M 
I 

I 3 <1 , 2 
I 3 >5M 
I 3_ <l.2 
I 12 >5M 

2 <1.2 

I ] >5M 
I 12 <1. 2 

12 
12 2 

I 
'} 

I 
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4. QUALITY ASSURANCE PROVISIONS 

APOLLO G&N Specification 
PS200713i REV-

-1. l PRODUCT PE HFOHMA~CE AKIJ CON FIG I'HATJON REQl'IHEMENTS / QUALITY . 
VEHIFICATION CHOSS HEFEHENCE INDEX 

Test/ Examination Rcqui ren' cnt Method 

Insulation Rcsbtancc and Output Iso-lation :3. 1. 2 . f> , 4.3.3 
3 _ i. 3. 1 

Continuity and DC HC,' iS~U}C(' 3.2.3.2 4.3.4 
Current Drain 3.1.2.l 4. ~L 5 
Photometer Ma1 k 3.1.2.2 4.3.6 
Star PrcsenC'e Level Del.Pct.or. 3.1.2.3 4.3. 7 
Monitor Gain 3.1.2.4 4.3.8 
Reverse Diode ln1ped:tnc; e 3. l. 2.6 4. ~L 9 

-1. 2 GENERAL. The contr,wtor respons ible for the rnanufaclure of the assembly shall be 
responsible for the acc ornµli s hnwnt of e,teh test 1·t•qui red herein. 

4.i.l Te.stConditions 
•. 

4. 2. 1. l Enviro1unenLal. l lnlt•8s othc rwisc sp 'citied, the amplilil'r shall be tested under 
the follo ving ambiL·nt conditions: 

a.. Temperature : 2s• :!-l0°C 
b. Relative llumiclit : \JO ';{ max 
c. Barometric Pressure : '.2 ~ to 32 inches of H~ 

4. 2. l. l Eicctrkal Inputs 

a. DC Supply Volt.tge: Th(' de :<upply \'Olta~ v :-. h,111 be a s f(l llows: 

(1) Non.inal: 2:3 0:i.O. 2V 

(:!) Deg radecl : 2 7. 5:i:1). 2:iV 
(3) Enb:tnt;ed : 3l. 0-.t.O. 3V 

0. Heference Volt:1ge : 28 . O.H). 3\7 rms , MOO.HO cps s,inu..-;oidal waveform, 5 percent· 
max dist.ortion . 

c. Photomeler·rnput Sittrnal: 5;,0.1:2 cµs sinus oidal waveform., 5 percent max di.8tortion, 
o to 2V rms. 

d. Star Preserict> Signal : 0 to 15 vdc. 

e. Cv..tf'i?l'lr 5/A .p ly,' fJ .llff'eAt S(.(· )/'Ya/:- o.~9:.rnr de !to per-ce ,d (, 'lt:1<:: 

ope, ~1N.tA •t) sJ.--, a/1 ·te USP ,n t!«tin 'the ·-<.S>~11d;/_, , 

I 
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APOLLOG&NS~cWc~~n 
PS2007131 REV-

4. 2. 1. 3 . Test Setup. Unless otherwise s pecifiN}, loads shall be ~onnected as shown in 
the r.ccommendcd test !-ietup (Figure 1). 

4. 2. 2 Nonconforming. units. Failure of the unit to pass any exam ination or test of this 
s pecification shall automati'ca lly class ify the unit as nonconforming. Eacn nonconforming 
unit corrected by the contr:idur s hall be reinspected. Heinspection may be llmited to the 
test or ex.c-i.m ination whkh defined the honconform ;i nee, or, when dircded by the cognir.ant 
ins~ctor, a complete rek'st and reexamination may he required. :-ion ...: on1orming ampllficrB 
wh_ich have not been corrected will be considered for acceptam.·c only upon formal application 
by the contr~tctor to the ~ogni zant NAS.A represcnt:1tive. 

4. 3 TESTS 

4. 3. 1 Drawing Compliance. The assembly shall be vl.sually examined for compliance with 
the requirements of 1\POLLO G&N Drawing 2007131. Particular attention shall be given to 
inspection for nicks, scratche.·, burrs, dent~. cncapsul11nt defects, contaminants, pin 
misnlignmcnt , and leg ibility and appearance of markings. 

4. 3. 2 Workmanship-Vibration. Witll the conditions listed below established, the assembly 
shall be Yibrat;ed. The vihr:.ition s hall be simple harmonic motion swept from 10 to 2000 cps 
at a rote of 1 octavo pe r 15 seconds. The magnitude of the vibration shall be 6. Og rms limited . 
to 0. 4 inch pp consta nt cJ is placement from 1 O cps to the crossover frequency. During vibration 
the voltage between t.<.:r ni ln;1l s 23 (Hi) and 2 (Lo), and the volt..!gc between terminal 14 (Hi) and 
0 volts (Lo) shall be monitored. An output voltage ~reatcr than 1 volt, between terminals 
r (f'.i} :ind 2 (Lo) o, 14 (; :, ) an< 1 2 (Le') la:-- tin !!, mo.e th·.n l mse, rhall .,n.stitute a failure. 

a. Degraded de $upply vE;>ltngc applied to term inab 7 (lli) and 2 (Lo). 

b. Reference volta1-;e a pplied to terminals 5 (Hi) and 4 (Lo) .. 

C.. .;Y. 15 \'de signal apµlied to terminals 16 (lli) and 13 (Lo) . 

J jY. A 2.5±0.1 volt photomek'r s ii;nal applied to k 1 rminals 18 (lli) and 13 (Lo) and then 
reduced to O. 5±0.05 \'olt such that the dhration tc .3t i s completed within 5 minutes 
after the inµut is reduced to 0. 5±U . 05 \olt . 

-1: 3. 3 Insulation Res is ta nce and Output Isolation. The following resistance measurements 
shall be as speciiicd tn 3. 2. 3.1 and 3.1. 2. G,whe n measured in a ccordan~e with -Method 302 of 
St.'lndard MIL-STD-202 with a mcgohmmetc r h::idng a n o utput of 225±75 vdc Hn, tted to a short . . 
circuit current of ~ i:a . 

7 
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Note : RYI is P/ N 10103!: 3-7 DC Supply 
A POLLO G&iN Spec.ification 
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• 

I ◄ Hi 

Photometer;( 
• Input Lo 

I ◄ ----

Hi 

0 volts 

Star Presence r. 
Detector Output • ~ 

•20K I. 
±5% i 

+ 

• '·"-· "'~-;---
1/ 4\V'. 

~

··----
1 • ' 14 

.J 
2 

191 

Photometer 

:\far~ 

2~V, 800 ;1,s .26 -V, PJ06 cpe ~ 
Hefe r C'nr:e ':f'xaclceI X f'Rii ¥ 

Hi Lo· 

' '25 ; ,_ ' 1 

. 0027 µ.f 
±IO<;{ Hi 

PHOTOMETER ELECTRONICS 
.\SSEMBLY 

I 6 

~ i--:onitor : I . Output 
--4 - -► 

lOOKQ Lo 

I 

Star 
Presence 

lnput 

◄ -- -

Lo t 
~ ------· 151 

--' 

[
- :i:51 t: 
20 1 

• ►} Manual·. 

[i_s ,___ .. _--ii._ • Reset 

• 

• 

• [)(; t.u 

, • l ---

8 9 -, ,10 I 
-. -----r-----

• I t 

I 
I 

' ' '--- ··· 
I 

' 
Tr tt ~ kct' -m'l'tt"'Hcn1t 

l{p} ·1y 
Control D; od-2. s. 

;.; ano-¥ 
•leeh o,rtc~ 

TEST SETUP 

FIGURE l 
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a, 

b. 

Between terminal l 'ant the remaining assembly pin."-. 

APOLLO G&N Specification 
PS2007131 REV-

Between the electriqll interconnection of all terminals and ternunal G, ex•!cpt· 
te rminal. 11. 

4. 3. 4 Continuity and DC Resi::,ta nee 

,,di/ Tho de rcsistanec bdvv"een terminal 1 and the frame, te rminals 2 and 18, 
.• nd 2 and 1 7 shall be :l/::1 specified in 3. ~- :3. 2 when measur(~d in accordance 

with ~-kthod 30:3 01 Standard :\tlL-STL>-202. To assure :i 6ood elccll ical connec­
tion to the fr:u1 ,e , the .uwdiz in ,-, 11.ay be penetrated. 

ob. •he MAti 211 i1y ~ re&i:~,1mee- ehftU +,e-MJ !JPC~ifted- 'n..:ffi'IJi&-••.wiMR>ffle&9'11"ed 
i.R acg~PSnR"" 1114'-A .Me-thud ~'N,f ~trntlaffl Mlt.-tt'PB•26!':'-

4. 3. 5 Current Drain. \\'ith the fullov .... ing , ~nditions established the de supply current 
drain (Ide) shall be as spccitkd ill ;1.1 2.1. 

a. Enhanced de sup1jly voltage applied to terminals A' (Iii) and ~ (Lo). 

~ 

b. Reference voltage applied to k·rminals ;( (Iii) :.incl 4 (Lo). 

c. The following tl' rmin:.il 3 a n• connected to ench othC'r: l!:.l and _13; 16 and 15; 
-e--mrd 2. V'luw Lcrmwal.~-H ~ ~ ttt"e ril1Jco1111edsee '"'tt~ @httU ee "" de'~~ 
SPClift (Ide). 

IJ 
4. 3. 6 arfJiotometer :\tark Wi~1 nornirul de sup1 ,ly volt-tge applied to terminals)" (Hi) and 
2 (_Lo),vrefcrence volta ..;e npplkd to terminal s .~ (Hi) and -1 (L<i) awl t~Plftintd@ 8 MA'4 ~ ee,mee~e­
wge'+ter, the ph_otometer m:nk output shall be as tullows : 

a. ~ 'ith terminal :-; ~u and i°b coru1e 1..· tpd for at l~ast 3 .scr•ond~ :.111 i lhe11 dislion ri<'cted, 
the ·voltage between tc1lminals ~;j (Hi) and 2 (Lo)· shall be as spccifioc.l ln :3.1. 2. 2. a 
when a 2. 0±iL 1 V rm s, 5jo-±::! l'pS photometer input s i~nal is applied to terminals 
19 (Hi) and 13 (l.0} for a maximum of 10 seconds . 

b. With the photomctL-r i nput s i~nal :Jt term inal ::.- 13 and 19 smoothly reduced to 1/ 2 +8, -2 
percent of the v ;1lul' 111 4 . 'i . l-i . a, the vr,lta K<' between terminals 2G (Iii) and 2 (Lo) shall 
be as specified 1n 3. l. 2. 2. b. 

~. With terminal::; 20 and 18 connected for at least 3 seconds and the disconnected, the 
voltage between tcrmirKtl s 25 (Hi} and 2 (Lo) shall be a~ specified in 3.1. 2.1. c. 

d. With termin:ib 20 and 18 connected for at least 3 seconds arrl then disconnected, the 
_photometer input at terminals 13 and 19 reduced to 0. 5±0. 5V rms and applied for 10 
seconds maximum, tlK voltage between terminals 25 (Hi) and 2 (Lo) shall be as specified 
in 3. 1. 2. 2. d . 
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POLLO Spectftcatlon 
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- 3. REQUIREMENTS 

3.1 PERFORMANCE 

• 

3.1.1 Capacitance. Tbo capacitance at l000 cps shall be as spe'cified in Table I. 

PINS 
Hi Lo 

2 10 
3 9 
4 8 

3.2 PRODUCT CO FIGURATION 

. 

TABLE I 

CAPACITANCE • 

CAPACITANCE . 
2. 4 µ.f :i:8% 
1.24 µf ~% 
2. 4 µf ±8% 

3. 2.1 Drawings. Th configuration of the assembly shall be in accordance with APOLLO 
G&N Drawing 2007132 and all drawings and engineering data fefor need thereon. 

3. 2. 2 1:aximu.m Weight. N, t applicable ---------·-----~---:---:-

3, 2, 3 Standirds of Manufacturing, Manufacturing Process and Production 

3. 2. 3.1 Continuity. The resistance betw en pin 1 and the frame sh.all be 0. 5 ohm maximum. 

3. 2. 3. 2 Insulation Resistance. The insulation resistance between each of pins 2 through 10 
and pin l shall be at least 100 megohms . 



\l'1>I.L1 11,..,.._' .'pn·t1it•.1tio1 
• P • 2 ll ll 71 :; ~ H I-, V -

4. Q A LlTY ,\ S.' LHA :--:C F PH0\'1 !:ilU.\' . 

-L 1 GE. ' ,EH.1\L. I h1· eonlra(.'tor re~p m, il1k fur tht> manuf.tclurc of th a1:,sembl • .·hall 
l rcsµon~il,le for th· ac ·tnnpli ·hment o1 •ach l ' st r<•quir d her •in. 

•L 1. 1 Test Conditiont-

•1. 1.1 1 J:::nvironment;1l. l 1nlc-:,s oth<:ndsL' spcc.:lfied, the asi:; mblies shall be tcslt.'d und 'r 
the: f< llowing ambit•nt ·onditions: 

a. Temperature: is0 ±l0°C 
b. Hclatiw llumiJity: 9Uri max 

e . Barom •tric Pr · t-i urc: 2b to :3~ i ch~:, of H~ 

4.1 2 . 'onconforming Units. Fallur • of th· unit to pa::; any examination or t • tot thi 
specifil:allon ohall au tom a ti ·:lily clas::.1fy tlw umt ~ s no11conform in,.. Ea ' h nonconforming 
unit corr,cted l;y the c-nntractur sh:.ill be t'L~ln1-,1x•ckcl. RdnHp •cticn m:iy be limited tv t he 
test ore. :nnination whl ~h defim·d the noneonfurin:ctncc, or, when dlrec:l 'd by th · <·o 111 1...rnt 

in pc ·tor, a com1Jlete r ·tt.' st and rL•ex:.i.rninatio11 m::iy be r-·quired . . 'onl!on{ormlng unit.: 
which h. \'C not bN•n <.:nrr ,cted ·11 he consider d for a<..:c .ptancc only up<Jn formal appli ·ation 
by the contractor to the cognizant 1 1A •. rep re· nt;. tiv •. 

4 , 2 TEST.' 

4.2.1 Drawing Compll.ancc. Th<• as ~mbly ,' hall I , \isua.lly xamined tor comµl i:ln<.; t • to 
th L'equircmcnb of .\J> >l.LO G&, Drawin" 200713:?. Particular att ntlon ohall I , gi\ cn 
to in~pcction for nit;ks, ::,cratclws, burr · , dents, encaµ1:1ulant defeets, cuntaminanb,, µin 
misalignment, and l gibility and appcararfc.·t· ol markin:{l-:>. 

4. 2. 2 Workmanship- Vibration. \\"ith 2 . 0±4J. 3 V rms, 800±8 <..:ps apµl kd bclwet:n pin::; 

2 (Hi) and 10 (Lo), :3 (lli) and ~ (L<i), and 4 (Hi) and ti (Lo), the ussemR.!J sha~l ~~l~~; ~ 
to vibration. The vibration shall be a simple harmonic motion ~ Iron~ · .o .?c cp::, c1 i 
at a rate o 1 octave/ls sec. Th , magnitudl' uf vibration shall • t. 1. c ,.. rmt:. 1mi ci o ;1 u. 1 i 11<:h~ 

pp constant di::,placem<.'nt from lll cps t o tlw t'l"O:;,ic.ovt•r frcqu ncy. Prtor to vibra t ion, t hl' ~ . 
currE'nt dra\,n at each s t of tnvut µt11s .·h,tll bt• mt:a::.urcJ and r •cord •d. l>urinp_ v i i> r :1Liun, d 
the current drawn shall bt.· munitur ·d, and any d ·viation of 10 J. rcent exi.-; tini; tor mort' tl\;1 11 S, 

:.:.:· :::,::.:::u :::•:.~:::,:nf~~U:t~c~n pm l and the !ram hall be 0. 5 ohm maximum l 
wh(Jn mcaourcd with a low voltugc rosii.;tancc measuring de· ice using m •thod 303 of Standard 
MIL- 'TD-202. ~. ~ "1. ., , - • " • • • • n • ' . • 
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4. 2. 4 lm,ul tion Heststunel'. The in~u.latiun re:,l-,t:1nce I t,,ce11 •:tell of µim, ~ thr(.)ugh IO 
and pin 1 shall be measured u1:,inr• method 302 of Standard .\UL- TL>-20~. Th 
m gohmmcter u cd sh1tll hav an output of '.!'.r±,5 vdt:, limited to a short cir ult current 
of 6.0 µa. The r i:;istan e indic.:i~,d i-,hall i- • :.i minimum of 100 nw ohms. 

2. 5 Capacitanc . With a lOO(J±lU Cp::, input applied ht lw'en the pins sr cified in 
TaWe l, the c;apadtan ·e shall be rneasur d u~ ing rudh i ;w;; of ::Jta.ndard i\-UL-STl>-20~ 
and sl1all nwd t h• corre8p nding requirt>m nts ·pecl!if•d 111 Tahl I. 

.). PREPARATIO . .FOR DELIVERY 
, 

5 . 1 GENJ::RAL. Pr•parat ion ford livery shall I i, :tccort!anc • v,ilh. pcdfic~tion 
~Dl002214. 

6. OTES. 'on•. 

t 

P P:jls 
6 
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3. REQUIREMENTS 

3.1 PERFORMANCE 

APOLLO 
PS20071 . 

. \ . . . . . ; 

3. 1. 1 Supply Voltag-e. The ass"embly shall operate as specified herei.(} with a supply vol~' 
of 115:t:lV rms, 4~0±4 cps. . • • • • • • 

3 . 1. 2 Characteristics· 

3. 1. 2. 1· Rettele .Light Dimmer Output. The output voltage Q(th~ assembly. with a S onm l~ 
shall be adjustable from 0. 0 +0. 3V rms, -0 0V rms to 4. 0:iO. 5V rm.a and shall be 4, 9.o. 3V r m 
when pin 6 is shorted to pin 4. • • 

3. 2 PRODUCT CONFIGURATION 

3. 2. 1 Drawings . The configuration of the assembly shall be ·in a~ ordance with APOLLQ 
G&N Drawing 2007161 and all drawings and engineering data referenced thereon. • 
. . . -
3. 2. 2 Maximum Weight~ N<~t applicahle.----------........ -'-------------,-

3. 2 . 3 Standards of Manufacturing, Manufacturing Process and Production 

3. 2: 3. 1 Insulat ion Resistance. The resistance between pin 1 and the remaining assembly ptns 
shall be greater than 100 megohms. • 

3. 2 . 3. 2 Continuity and DC Resistance. The continuity and de resistanc of the assembly shall 
be as specified in Table I. r 

TABLE I 

CO TINUITY AND DC RESISTANCE 

From Pin (+) • To Pin(-) Resistance .(Ohtns) 
.. 

- 1 Heatsiuk 0. 5 max 
2 3 20 max ' 
6 8 lOK min ' 
2 8 100 m_eg min 
2 1 100 meg min • 
8 1 100 meg min 



:. 

• 4. 2. 4 Continuity and DC Resistanee. - ... ·-rhe resi tanoe betw 
s~-b as speo~ed when in sll.l'ed-with -a low v,;>1 & rea 
u ing_Met}lod 303· of S • ndard MIL-ST:Q-802 .. To as u~ 
h tsink, the anodizing· m y be pene~d. • 

. 2. 5 Weight. ~pt applicable.-.- .- -'-...:.....: . ....,.. _ _ .:_.__,,..-_......._ ..... ......,.;..-......... - ......... - ...-... 

4. 2. 6 Reticle Ligiit Dimmer 'Output . • With the em 
, US:tl. V rms, 400~ cps ap_Plied to 'pin~ 2 . ~d -3·, and. ~wi 

in Table II . ~be output voltage '(E o> ah2µ1 b,e s cl d . . ' . 

....... 

Sl,POSITION 

1 
2 
3 

1, 2, -pr 3 

' .,. ~~ .. 

Otr,J.'PUT VOLTAGE . . 

S2 POSITION . • OUT 

, ap~n . 
Open 
~n 
Clos d 

5, PREPARATION FOR DE LIVERY 

5. 1, GENERAL. Prop_aration for deli;ery shall be 1n ac 

6. OTES. one . 

. RJM:db 
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1. COE . 

1. 1 -PURPOOE. Thie pecificat.ion stabli he t detail requirements for compl te identifi­
c ti and acceptance of all uni of the Reticle Ligh Dimmer sembly, Part umb· r 
2007161-011. 

2. APPLICABLE DOCUME 

2.1 FFECTIVE I ng documents form a p rt of this specific t1on to th 
t nt peci~led her in. Unl oth r\\1 sp cified, Military ndard and p ct. ic ti ns 

shall be the "i ue in effect on th date of cqu t for propo al or invitation to bid. 

SPECfFTCATIO 'S 

APOLLOG 

D1002214 Gener l pocification for Pr rvati , Packaging, 
Packing and Cont lner Marking of APOLLO Guida.nee 
and Navig tion Major Ass mblies , ssem.bh 
Subas embli , P and Associated Ground upport 
Equipment 

- ST .'DARDS 

DR 

Mili ry 

IL-STD-202C 

APOLI.:O 

2007161 

(Co lea o spec1 icatlo 
supplier in connection 
pr uring activity or 

Test Methods for Electronic and 
Electrical Com nent art 

. Reticle Light Dimmer As embly 

, stand rds, dra ings, bull tins, and publications r quired by 
ith pociff c procurem nt function should be obtained from th 

di rec d b the contr cting offi r. 

2. 2 CO. FLICTING REQUI MEN . In event of a conflict betw en equirement , th 
following ord .r of preceden e hall apply. The c ntractor shall lso noti • ?.UT/ IL APOLLO 
Man em nt of th cortflict. 

a. Th c nt ct, 
b. Thi tion. 
c. D ted in i.hi ction. 

2 
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J>S2007161 R£V A 

3. HEQUIRI:::\1£NTS 

3. 1 PERFOR!\lANC£ 
' ' ' ,. '. • f' j I o ._ ' • • • , • ' .1 

3. 1. l Supply Voltage .. The assembly shall operate as specified herein with a supply \'Oltage • 
of 115:t:lV rrns, 400±4 cps. 

3 . J . 2 Characteristics 

3.1. 2. l Reticle Light Dimmer Output. The output volta~rc of the assembly with a 5 ohm load 
shall.be adJustable from 0. 0 +O. 3V rms, -0 0V rms to 4. 0±0. 5V rms and shall be 4; 9z0. 3V rms 
when pin 6 is shorted to pln 4. 

3.2· PROUUCT CONFIGURATION 

3. 2. 1 Drawings . The configuration of the asscmhly shall he in accordance with APOLLO 
G&N Drawing 2007161 and all drawings and engineering data rcforenced thereon. 

3. 2. 2 Maximum Weight. The maximum weight of the asseinbly shall be 0. 706 lb. 

3. 2. 3 Standards of Manufacturing, ~lanufacturing Process and Production 

3. 2. 3. l Insulation Resistance. The resistance between pin J and the remaining assembly pins 
shall be greater than 100 megohms. 

3. 2 . 3. 2 Continuity and DC Resistance. The continu!ty and de resistance of the as.;;cmbly shall 
be as specified ln Table I. 

• TABLE I 

CO:-JTI~UTY A!'JD DC UESIST.-\NCE 

From Pin C • l To Pin l-l Hesi:,tancc tOhms) 

l Hcatsink O. 5 max 
2 3 20 max 
6 ' .. 8 , IQK. min. -
2 8 JOO meg min 
2 ) 100 meg min 
8 l 100 meg min 

• 

3 
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4. · QUALITY !>\SSL11h\NC£ ·PROVISIONS' ' • · . • • • • ' ' ' f ... 

4. 1 GENEHAL. The contraclor responsible for the manufacture of the assembly shall be 
responsiple for the accornplisllmcnt of each test required herein. 

4. 1. 1 Test Conditions 

4. 1. 1. 1 Environment:i.l. t:nlcss otherwise specified, the· assemblies shall be tested under 
the following ambient conditions: 

a. Temperature: 25• tl0-C 
b . . Relative lfumidily: 90% max 
c. Barometric Prl'ssure : 28 to 32 inches of Hg 

4. 1. 2 Nonconforming l"nits. Failure of the units to pass any examination or test of this 
specification shall automatically classify the unit as -nonconforming . Each nonconforming 
unit corrected by the contraclor shall be rcinsp'--cted. Hcinspcction may be limited to the 
test or exarr,inalion which defined the ·nonconformancc , or, when so directed by the 
cognizant inspector, a complete retest and reexamination may be required ·. Nonconforming 
units which have not been corrected will be considered for acceptance only upon formal 
application by the contractor to the co.,~izant NASA representative. 

4.2 TESTS 

4. 2. 1 Drawing Compliance. The assen-.bly shall be visually examined for compliance to 
the requirements of APOLLO G&C Dra\\ing 2007lti l. Particular attention shall be given 
to inspection for nicks, scratches, burrs, de~ts, cncapsulant. defec ts, contaminants, pin 
misali1,,rnrcnt, and legibility and appearance of markings. 

4. 2. 2 Workmanship-Vibration. The assembly shall be mounted on a vibration fixture and 
vibrated pa r allcl to the vibration axis as shown in Figure 1. The vibration shall be simple 
harmonic motion swept from 10 to 2000 cps at a rate of 1 octave J>er 15 sec: The magnitude 
of vibration shall IA! u. Og rms limited to a O. 4 inch µp constant displaccnwnt from 10 pps to 
the crossover frequency. During vibration the assembly shall be elecfhcally tested in . 
·ac·cordaricc \\'itn 4; 2. 2. I and any ·out-of-tolerance conditions -A·hich exists for 1 ·msec or 
more shall constitute failure. 

4. 2. 2. 1 Electrical. \\'ith 11 ~l V rms, 400.¼4 cps applied lo pins 2 and 3 and the assembly 
connected as shown in Figure ~. SI placed in position 2 and S2 open , the output voltage (EJ 
shall.be 2.5:tl ~0 .vrms. 

4. 2. 3 Insulation Hcsistancc . . The resistance bcfwcen pin I and the remaining assembly pins 
shall be greater than 100 megohms when tested in accordance Y.ith Method 302 of Standard 
MIL-STD-202. The mcgohmn,c_tt•r used shall have an output of 225•75 vdc limited to a short 
circuit current of 6. 0 pa. 

.• 
4 
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VIBRATION AXIS OF ASSEMBLY 

FIGURE 1 
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4.2. 4 Continuity and DC ReaJs.tance. - The resistance between the points listed in Table I 
shall be as specified when measured with a low \'oltage resistance measuring device 
using Method 303 of Standard MIL-STD-202. _To as·surc a good electrical connection to the 

, l)e~~ink, the anQdizing,may be penetrated. . . . . • .. • • • • • • - - - • • : • • • • •' 

4. 2. 5 Weight. The assembl)i, shall be we_ighed to detemiine that the weight of the assen-.bly 
is less than O G 706 lb. • 

4. 2. 6 Reticle Light Dimmer· Output. With the assembly connected as shown in Figure 2 and 
115:!-l V rms. 400.,_. cps appUed to pins 2 and 3, and switches SI and S2 positioned as specified 
in Table II, t~e output. voltage €Ee,) shall be as specified in Table ll. 

Sl POSITION 

1 . 
2 
3 

1, 2, or 3 
I 
I 

TABLE II 

OUTPUT VOLT AGE 

S2 POSITION OUTPUT VOLTAGE(Vrms} 

Open . 4.0.0.5 . ':) 

Open 2. Sil. 0 
Open o._3 max 
,Closed 4. 9tl0.3 

-

5. PREPARATION FOR DELIVERY 

5 . 1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

6 . NOTES. None. 

• 

• · 
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l. SCOPE 

-A.row:> Gl:N .Specif~a..UQA..-.4 __ -·· 
PS 2007170 Rev• 

1.1 PURPOSE. Thio specification establishes the detail requirements !or complete 
identification o.nd acceptance of the Temperature AlaI'Jl1 Module, ·Part No. 2007170-0ll. 

1.2 PRODUCT CONFIGURATION BASELINE ACCEPrANCES. The product configuration base• 
line shall be established by the FACI of CEI Serial No. • This unit and 
all subsequent units, regardless of intended use, shall be accepted to the con-
figurat ion defined by Serial No. unless forma.lly approved otherwise as 
required by ANA Bulletin No. 445. 

2. APPLICABLE OOCUMENTS 

2.1 EFFECTI VE ISSUES. The following documents form a :part of this .specification 
to the extent specified hereinl Unless otherwise specified, Military Standards 
and Specifications shall be the issue in effect on the date of request for pro­
posal or invitation to bid. 

SPECll'ICATIONS 

AroLLO Gldl 

ND 1002214 

STANDARDS 

Military 

MIL-STD-202 

DRAWINGS 

APOLID G&N 

2007170 

General Specification for Preservation, Packaging, 
Packing and Container Marking of AFOLID Guidance 
and Navigation Major Assemblies, Assemblies, Sub• 
assemblies, Parts and Associated Ground Support 
Equi:pIUent 

Test Methods for Electronic and Electrical. Component 
Parts 

Temperature Alarm Module Assy 

(Copies of specifications, standards, drawings, bulletin•, and publications re­
quired by suppliers . in connection with specific procurement functions should be 
obtained from the procuring activity or as directed by the -contracting officer.) 

__ .. . . . . 2 
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AroUJJ G&.N SpecUica.tion .._. ·~·~ 
PS 2007170 Rev ·• 

2.2 CONFLICTING ~UIREMEN'I'S. In the event of a connict between req~rements 
of the contract, this specification and the documents listed in this section, 
the following order of precedence shall apply. The contractor aha.11 also notity­
MIT/IL APOUJJ Manageme~t of the confl.ict. 

a. The contract 
b. This speci~ication 
c. Documents listed in this section 

3 



3. RF,QlJIRD,iENTG 

3.1 · PERFORMAHCE 

APJUJ.) .G".·ll Sr>ec'j f'icatibn . •-. 
PS 20071 70 Rev ~ 

::· ~ ·-' ,. 

3. 1. 1 Test Env.iroru -icn t . The module shall function a::; sj)ecificd herein when 
tne . tcmpcru.Lure of the hen.tsink · is in t he ranr;e of l'.} 0 to 65°c. 

3.1. 2 Ele~ t.rical Jnuu t. The module shall function as specified herein when 
:::upplicJ ·,-dth an clcdr,;,cal Jnpu'~ from 2:?.0 t<r33.5 .-.i;dc. 

~. l.~ "Cn'' 1-lole of 0Pcrn'.ion. With a voltage :from 22,0to33.5vdc _appliedto 
t-he C'Zcl i·.a tj o:i t. c1-n l nuls and o. load re::: i s to.r of 22K ohns ±1i cc~x1eetc l to t he 
load :..er.µnu·l, t :1e outpnl.. _transistor sat ur£ft..iun,..-ve}:tiacc- (VCE) shnll he less 
than 0. 5 vac . 

3. 1. 4 '\' ff" l-:-odc of O~)crn~.ion. With the condi tlL'n::; established as. snccified 
i.n 3. 1 . 3 :ill<..t t he ! npi!'L s hor 've•.i lo 22·. ·o to 33. 5 vdc (open· Ci rcult), the load voltage . -c 
drop shall no t c:-:ee c .J 1:.o vvc • . , • · 
3. 2 · PRC-DUC'r c:mnGURA~IOU 

3. 2 . 1 Drawj n:-· s . The eun :;.'i r:ura~ion of t he module· shall be · i n a<:cor,ia ?1_(!C wi th 
the APJLL') o::-N Drm-:.i.nc; 200'"1'/0 and all the drnwiflt;s arnl enc;incer i. n1: datn. r efer­
enceu. thereon. 

3. 2. 1. l W~tj ,'-ht . 1'he ::,axinrum. weic!~t of t he moctulc shall not cx 1~ee :y7 era.ms. 

3. 2 . 2 !°!'J,:mlatjo?t ?.csi.s t.an~e . The j·nsu.la.t.,~~i·e·s .i.st1:1.nce be t ~•,een each l!',odule 
p in and Lhe m..:>J.n::e rr.ow1t ll!C sc1·ews sr1ali be · e ,,iual t>J or crea.tcr U:an 100 me1_;c i1m3 . 
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4. QUAUTY ASSURANCE PROVISIONS 

APOLLO G&N SpecificaUon 
PS.2007170 REV C 

4. 1 GENERAL. the contractor responsible for the manufacture of the assembly 
shall be responsible for the accomplishment of each test required herein. 

4.1. 1 Nonconforming Units. Failure of the unit to pass any examination or test 
, of this specWcatlon shall aut.omatically clualfy the unit as nonconforming. Each 

• nonconforming unit corrected by the contract.or shall be reinspected. ReinspecUon 
may be limited to the test or examination which defined the nonconformance. or, 

. when directed by the cognizant inspect.or, a complete retest and reexamination may 
be required. Nonconforming units which have not been correcte<l will be considered 
for acceptance only upon form al application by the contract.or to the cognizant NASA 
representative. • 

4.1. Z . Test Conditions 

4.1. 2. 1 Environmental. Unless otherwise speclfled, the module shall be tested 
under the following ambient conditions: 

L Temperature: 2s• :U0°c 
b. Relative Humidity: 90% max • 

'- , ,. c. Barometric Pressure: 28 to 32 inches of Hg 

4.1. 2. 2 Test Power. An electrical input from 22. 0 to 33. 5 ~de ls necessary to perform 
the tests specified herein • 

• 
4. 1. 2. 3 Test Setup. Prior to performing the testa specified 1n 4. 2. 3 through 4. 2.1, 
the module shall be set up for test as shown in Figure 1. 

4.2 TESTS -• --
4. 2.1 Drawing Compliance. The module shall be vf.Gually examined for compliance 
to the requirements ~f the APOLLO G&N Drawing 2007170. Particular attention shall 
be given to inspection for nicks, scratches, burrs, dents, encapsulant defects, con­
taminants, pin misalignment. and legibillty and appearance of markings. 

4.·Z.1.1 Weight. The weight of the module shall not exceed 7 grams. 

s 
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Tet:1:perature 
Ala.rm 
~dule 

DC Supply • 
Voltage 
Pl 

Pl - Variable DC Power Supply, %2. 0 to~"33; 5 vAc·, 0 1o· 50 ma. c.apaclty 
RL • :Wad Resi~tor, 22K ohms ±11,, O.S-\f. ;, •:: ·_ ; ::. -; J.' -:- " 
Sl - Switch 
Ml, M2, & l.t, - Digital Voltmeter,· Weston l-'bdel 1420 or equivalent 
M4 - Clipon Ammet er, Hewlett-Packard l-fodel 428 or equivalent 
M5 - DC Ammeter, 0 t o 50 ma, West on ?-bdel 622 or equivalent 

TEST SmJP 

FIGURE l 

. . . 

. . 
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APOLLO G&N Specification 
PS2007170 R~V D • 

4. 2. 2 Insulation Resistance. With the module mounted by its mounting screws 
on a metal plate, the insulation resistance shall be tested in accordance with Method 
302 of Standard MIL-STD-202. The insulation resistance as measured between the 
pins and the mounting bracket shall be 100 megohms or greater. The megohmmeter 
used shall have an output voltage of 225±75 vdc limited to a short circuit current of 
6. 0 µa. 

4. 2. 3 Workmanship-Vibration. With the module mounted on a heatsink and connected 
as shown in Figure 1 and a supply voltage between 22. 0 and 33. 5 vdc applied, the module 
shall be vibrated along the vibration axis as shown in Figure 2. The vtb:ration sh~ll be simple 
harmonic from 10 to 2000 cps swept at a rate of one octave per 15 se with an input·of 
6. 0g rms limited to 0. 4 inch pp constant displacement from 10 cps to crossover frequency. 
Olring vibration the module shall be monitored in accordance with the requirements of 
4. 2. 4, 4. 2. 5 and 4. 2. 6. Any out-of-tolerance condition which exists for a period greater 
than 1 msec shall be cause for rejection of the module. Perform this test in both modes 
of operation: "on" mode and "off'' mode. After vibration the module shall be visually 
examined as specified in 4. 2. 1. 

4. 2. 4 "On" Mode of Operation. With the power supply Pl adjusted to 33. 5±0. 3 vdc and 
switch Sl set to position "l" (open), the following shall occur: 

a. The voltage be tween pins 3 and 5 as indicated on meter M2 shall be less 
than 0. 5 vdc. 

b. The voltage between pins 2 and 5 as indicated on meter Ml shall be 4. 0±0. 3 vdc. 

4. 2. 5 "Off" Mode of Operation. With the power supply adjusted to 33. 5±0. 3 vdc and 
switch SI set to position "2" (closed), the following shall occur: 

a. The current flowing to pin 1 as indicated on meter M5 shall be 4. 1±0. 2 ma. 

b. The voltage between Pins 2 and 4 as indicated on meter M3 shall be a maximum 
of 1. 0 vdc. 

4. 2. 6 Current Drain. With the conditions established as specifie d in 4. 2. 4, the current 
drain from the power supply shall be between 5. 0 and 5. 8 ma as indicated on meter M4. 

4. 2. 7 High Temperature. Repeat 4. 2. 4 through 4. 2. 6 with the module at an ambient 
temperature of 65° ±3°C. 

5. PREPARATION FOR DELIVERY 

5. 1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

6. NOTES. None. 

WS:efo 7 
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AFOLII) G.U. Specification· 
-'-· PS- 20CJ!n7r "Bev --· ~' '"' ·,• • • 

1. SCOPE 

1.1 PURPOSE. This specification eata ishes the detail requirements for compl ete 
identification and acceptance of the ower Control Module, Pa.rt No. 2007171-0ll. 

1.2 PRODUCT CONFIGURATION BASELINE CCEPrANCES. The product configuration base-
line shall be established by the F I of CI Serial No. . ?his unit and 

. all subsequent units, regardless of intende use, shall be accepted to the con-
figuration defined by Serial No. ess formally approved otherwise as 
required by ANA Bulletin No. 445. 

2. APPLICABLE OOCUMF.:NTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of this specification 
to the extent specified herein. Unless otherwise &pacified, Military Standards 
and Specifications shall be the issue in effect .on the date of request for pro• 
pos~ or invitation to bid. 

SPECIFICATIONS 

AFOLro G&N 

ND 1002214 

STANDARDS 

Military 

MIL-STD-202 

DRAWINGS 

A.roLW G&N 

2007171 

General Specification for Preservation, Packaging, 
Packing and Container Marking of AroLLO Guidance 
and Navigation Major Assemblies, Assemblies, Sub­
assemblies, Parts and Associated Ground Support_ 
Equipment 

Test Methods for Electronic -and Xlectrica.l Com­
ponent Parts 

Blower Control Modu.; .e Aasy 

(Copies of speci:f"ications, standards, drawings, b,·. Lletins, and publications 
required by suppliers in connection with specific procurement functions should 
be obtained from the procuring activity or as dirtH·ted by the contracting officer.) 
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' . 
2.2 CONFLICTING IUXtUIREMENTS. In the event of a conflict between requirements 
of the contract, this specification and the documents listed in this section, 
the following order of precedence shaJ.l apply. The contractor shall also notify 
M.IT/IL AFOLIJJ Management of the conflict. 

a. The contract 
b. This specification 
c. Documents listed. in this section 

. ' 
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·, ·3. 1.1 Test 
· ' ~ten:pere.ture 

. ,._ . - .,. , _ 

Env lron"lent. The module sball fUnc.t ion as . apecit'ied .. herein when the· • 

,. 

3.1~ 2 Electrir.al !nn11t. 
• . pli e-:1 v i th a,."l electri cal 

of the hee.tsinlt is in the range of 15• to . 6;•c. • -·. • ... ·, .: '. ,._ :', ' ·" 
~ . ·. . . . . . . •. 

The r:io-Jule sha..li .function as ~ei~ied. her~m vh~~t~~-
input !rom 2f. ·S-1o33.5-:v.dc. -~ .· : _· •. • >·. · , ·::· • ·., .. 

• • ~ -- ... 4 • ' 

' •• 
l :.- -~ 
·: · .; 

..... ...... 
.c-: 

·i -~ • . , 

;. 1.. 3 "0n:• V.cd.e cf' 01ierot. lon. 
exci t at.ion . ter:iinals nud a loe..l 
te.rm.inal, the output tre.nsi~tor 
de. 

. With e. V1Jltage from ·2•. l.br-33~,l~lJl)!teclto.· ,·, __ 
resis!.,or o.f 3100±620 ohms t---onnected to ' the load ·.-,- . _ .. . .• ... 
sature..t i.Q-Ji_ volt~e . {VC!!) _shall be ~e!e than 1~-~ -~ _· ····:. ··:•·:; 

• .-- :-· • • ••• • ~ i • • • •:. r~ 

3.1.4 "Off Mode of · 00<!ration. Witn th~ conditions es:tab.lished as .specif.led j.n ·._ : 
3.1.::s and the jn-pu~ r.horte,1 to C" vd~,· the load voltage cu:op sha.11 not· e,tceed. o.i· wc. 

!-+ + • , \. ·- : • • • ! " ·-, 

FRODUC'£ CO?.FIGURATIOii 
. .. : • ~ ••u 1,' 

3.2.1 Dr-a·,tincs- 'i' t1e confir;ur~tion · of tl.e :no<lulc shall be -in accord~ce·, it'ith the 
Al\1LW G!.·!l Drawing 2007171 and e.ll. 1,he dra-w-ings ar.d eucln~ring data :ref'ereuced· •. 

~- thereon. • -:· , :· • • -7~ -
· ; '. •, 

. . . • • ·r.~ 

·3.2.1.1_ Wei ,-M. Tile ffl!lXil!I'>lr.'l weig_ht of the n:odule shall not excce<1. ·, •. 5\V"#811• . ·, · 

- -~-2.2 lnsule.t i.on RciststfJ.Jli:-e. Th(." insuli..t lon reslsta.::ice ~~~;e~~-:~ch·~Je:·;~·i·< .. 
and the mvdul<." riountit1'1 s.crews .:;hall be~~ · to or t,,-reater than 100 meeohllls • .. , -. 
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4. QUALITY ASSURANCE PROVISIONS 

APOLU> ~ Specifi cation 
PS 2007171 Rev :'I) 

4.1 G!:NERAL. The contractor responsible for the manufacture or the assembly 
ahall be responsible for the accomplishment of •~ch test required herein. 

4.1.l Noncon.forminc Units. Failure :J f the unit to pass any examination or test 
ot this specification st.all automatically classify the unit as nonconform.ing. 
:Each nonconforming unit correct ed by the contractor shall be reinspect ed. Re-

. inSJ.)ection ~~ be limited to t he test or examination which defined the noncon-

. formance, or, when directed by the cognizant inspector, a complet e ret est and 
reexamination may be reflired. Nunconformi ~ units which• have not been corrected 
will be considered for ac;:.; .. ,Jt ance only upon formal application by the cont ract or 
to the cognizant NASA representative. 

4.1.2 Test Conditions 

• 4.1.2.-1 Environnental. Ul\less otherwise specified, the module shall be t esbe(l 
·under the follovi.nz ambient conditions: 

a. Temperature: 25~±1o•c 

b. Relative Humidity: 9(Y'/, max 

c. Barometri~ Pressure: 28 t o 32 inches or Hg 

J r ~ ~ .... . -_.- . -,1•. : L'. ~ ~- ;.:., :~ 

•. t.J 2! :.:· ~ ,~ J. '; ":! :·. ~ - ·: . : !,!.! ..... ~ ;-; 

• • ~;,_; !' . ::/ · (; . ~·-•~.: : • ; .~.r·· i: :. 
~!.- ' t !\~~ ; I\;.· :~ C::.·· · .-:•~.,-. 

.• '.;.~ ... , •\: ~ . ! ... ~ ...: 

: ~· .. -· - l . ~ I ~ • •• 

4.1. 2. 2 Test Power. An-:elect.rical:J,npllt-from :24. 5 .to-,33 . . o."Ydc .is.-.noceasary ~to -perform 
t he tests specifi ed herein: 

4.1.2.3 Test Se t up. Prior to performing the tests specified in 4.2.3 throµgh 
4.2.7, t he module shall be set up for t est as shown in Figure 1. 

4.2 TESTS 

4.2.1 Drawi 11£ Compliance. The module shall be visually e.r.e.:n..ined :for compliance 
to the, requirement s of the AroLID G&N Drawillf: 2007171. .Particular attention shall 
be given to inspection for nicks, s cratches, burrs, dents, encaps,..tlant defects, 
contaminants, pin mis&lignment, and legibility and appearance of markings. 

4.2.1.1 Weight. The weight of the module shall not exceed 5.5 _grema. 
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4.2.2 Insulation Resistance. With the module mounted by its mounting screws 
on a metal .plate, the insulation resistance shall be tested in accordance with 
Method 302 of Standard MIL-STD-202. The insulation resistance as measured be­
tween the pins and the mounting bracket shall be 100 megohms or greater.. The 
megimmeter usei shall have an output voltage of 225±75 vdc limited to a short 
circui~ current of 6.0 µa. 

4.2.3 Worlananship-Vibration. With the module mounted on a heateink and con-
nected as shown in Figure 1 and a supply voltage between 24. 5 and 33. 'l? vdc applied, the 
module shall be vibrated _along the vibration a.xis as shown 1n .Figure 2_.-. ,-..Tbe vibration 
shall be simple harmonic from 10 to 2000 cps swept at a rate of one octave per 
15 sec with an input of 6.0g rms limit ed to 0.4 inch pp constant displacement 
from 10 cps to crossover frequency. During vibration t11e module shall be mon­
itored in accordance with the· requirements of 4. 2. 4, 4. 2. 5, and 4.2. 6. .Any. _·_ -.. 
out-of-tolerance condition which exists for a period greater than 1 msec shall 
be cause for rejection of the module. Perform this test in both modes of oper­
ation: "on" mode and "off" mode. A1"'ter vibration the module shall be visually 
examined as specified in 4.2.1. 

4.2.4 "On" Mode of Operation. With the power supply Pl adjust ed to 33-5:0-3 vdc : 
and swi tch Sl set to position "l" {open), t he voltage between pins 2 and 3 as 
indicated on met er ¥.12 shall be less than 100 .mv de. 

4.2.5 "Off" Mode of Operation. With the power supply adjusted to :t3~5=0 .. 3 vdc · 
and swit ch Sl set to position "2" (closed), the following shall occur: 

a. The current flowing to pin 1 as indicated on meter M4 shall be 3.3¼0.2 ma. 

b. The volt age between pins .2 and 4 as indicated on meter Ml :;hall be a 
?Da.Ximum of Il.00 mv de. 

4.2.6 Current Drain. With the conditi ons est~blished as specified i n 4.2.4, 
the current drain from the power suppl y shall be between 1a.2 and 17.2 ma as 
indicated on meter M3. 

4.2. 7 High Temnerat ure~ Repeat 4.2.4 through 4.2.6 with the module at an ambient 
temperat ure of b5 6 ±36 C. 

5. PREPARATION FOR DELIVERY 

5°1 GENERAL. Preparation for delivery shall be in accordance with Specification 
ND1002214. 

6. NOTES. None. 
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VIBRATION AXIS OF MODULE 

FIGURE 2 

APOLLO G&N Speciflca.tlon 
PS2007171 REV E 

8 



1 , 

,t 

~ 
' I 
I 
I 
I 
I 

' I 

f 

I .. 

.. 
' • 

• 

• . 

Date 

re I 1/30/65 

'II I 
' ' 

2-8-66 

2/23/66 
' 

• 

, . ... 

., 

APOUJ) G&N Speciticat1on 
PS 2007172 Rev e· ( 
Original Iaaue n,;.t,e: //,#Di/I, 
Release Author1t7s TDRR J. c..f 02. f 
ClaH A Release 

' 

PROCUR!MER'l' SPl!X:D'ICATIOB ., 
PROWC'l' CORFIOURATIOll ARD .ACCEPI'.ANCB TmT RE~ 

BW~ CONTRO~ MODULE ASSY 

DRAWING NO. 2007172 

' 

Record or Revisions 

Revision 'l'DRR Pages .A=rovals 
Letter No. Revised MIT NA5A . .. 
A' 24429 4,5,6,7 '-~/~ WK TM 

B 25945 7 (.-06/~ WK ---
C 26563 5, 7 \~J I~ V WK ---

' J 

' 

~ 

.; 

I ] . 

'l'h1• apec1t1cat1on consist■ ot Page• 1 to 8 inclwsive. 

APPROVAIS 
,. 

• .. 

! . 

; ' 

., 

• i 

C 

' . . ; 
i 

. I • . ... . ·. -



• APOLLO G&N Specification 
PS 2007172 Rev -

. ,-,• • ·-~ -~- : _._ .:.. . 
i $COFE- . : .:.·: •, · -:· : .. ;- :.; .. ,: .<· .. · "' · ,_ •,,· ···· ·· ..... .. · . ·: .·. •. :,.<·-, \. 

-- : : - . . . . . . . . ·- • ·: ,. ~ >,,. ·:··; -. .: •. = _ _,::/, : : t-<'._;·_ r-_:))::..t~:.·_: -:. ·:·_::_:,;ii~-.t~~t~: 
. 1.1 PURPOSE. This specification ~-stablishes the detail requirements- for · complet'e /'.;: \'.' ·/\0\ ..:~':..tt; 
identification and acceptance of the Blower Control 1-lodule ' Assy, ·?.l.rt No. 2_0071'(-Z:;. . • .• • •• 

• on. 

l.2 PRODUCT COliFIGURATION BASELINE ACCEPl'Al'~CES. The product configuration base~ 
line shall be established by FACI:.;•01" the end item Serial No. .. • This unit ·,and • 
Rll ~~bsequent units, rega?"lllcss of intended use, shall be acce~ted to the con-
figur1tion defined by Serial No. ,ur.less fonn3.lly approved otherwise as 
required by A!lA Bulletin I~. 445. 

2. APPLICABLE DOCUMENTS 
.. -- - . 

2 .1 EFFEC~IVE ISSUES. The followj w, • doMment..s-~~)1-:•p~t of this specification to t he 
estent specified herein~ UnJess otherwise specifie~ hel'ein; ~it~ md _Govemll£rlt _Standar-J s 
·arid 9pcc i ftci1tions shall be the issue L'l effect on the date of .request for pro- . 
posal or invitation to bid. • 
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rm 1002214 . 
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and N:wication Ma jor A; serublies; Assemblies, · 3ub._ • 
nssembl~es, P:;.rts and Aosociatej Ground SuPJ.X)~t • 
Equipmerit ·,· 

:·t.: 
Test Methods for Elcct·ro~~c _and -Elcctric::i.1 Component ... 
Pn.rts - -· ,_,_ .' 

• • . • . . . . 

· .. ' ... .;., 
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3. RE(t)'I tENTS 

3. 1 PERFORMAl CE 

vironment. The 
heatsink i 

3. 1 . 2 
pll 

Electr.::.caJ. Input. 
wiJh ri electricai 

Th 

. J . 3 "On" ratlon. 
&pilie --------0-,n-·tna.1 
oh.ms conne ~ o the loud te 
shall be less than 100 mv tlc . 

3. 1. 4 
3. L 3 

3. 2 PRODUCT CO IGURATIO?i 

A.. I.LO G~ 
PS 200'/l.7' 

ation 

sh.DJ.· tion as _specified herein when th 
n j 65 C 

p-

e 23. 33 
d resistor o 62 

tut transistor saturat 

3. 2. l Dr ~ings . The confit;uration of the nit• shall b in c~ordan e with the 
LLO G&N Drawi11, 2007172 and ·ll the drawings a.nd engineering da.t ref re ed 

be:r n . 

- 3 . 2 . 1.l Weir.:ht . Tne ms.ximum weight of the unit shall not exceed 5. 5 grams . 

Insulation Resista..nce . The insul tion r $'.ls ,ance of the uni 
d the mountin screws shall be c uul to or e ter than 100 m o 
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4. -QUALITY ASSURANCE PROVISIONS 

,. 
.·AFOr.w Gt'<li Specification 
PS 2007172 Rev c· 

4.1 GENERAL. The contractor responsible for the manufacture of the assembly 
shall be responsible for the accomplishment of each test required herein. • 

4.1.1 Nonconfo:rminr; Units. The failure of an end product .to pass any exami~­
tion or test 1if this s_ection will automatically classify the unit as nonconform• 
ing. - When non~onformlng units are corrected by the contractor, the unit shall 
be reinspected. When corrective action has been taken, the reinspection of a 

• _nonconforming unit may be lim.i ted to the test or examination which defined the . 
. noncontormance or, when so directed by the cognizant inspector, a complete re-
• examination and retest o'f the unit may be requireJ. Noncont:orming units which 

have not been corrected will be considered for ~cceptance only upon forme.l appli­
cation by the cont~ ' ~tor to the cognizant NASA representative • 

4.1.2 .Test Conditions 

4. 1. 2.1 -Environmental.' Unless otherwis~ .specifledt ijle unit shalLbe .testecf:; 8)'-;-•,.=:." ·: 
·•.inder the following ambient ~onditions: 

a. ·Temperature: 25°±10°C 
b. Relative Humidity: 9<:f1i max 
c. Ba}"Ometric Pressure: 28 to 32 inches of Hg 

4.1.2.2 Test ~wer. An:electrtcal inpi.lt froin 23:5-._to ·as .. a:Yde.is..aecessary ta-perlorm 
the tests specified herein; ~ 

- -- ·- .-
.. ' 

! .. 

• 4.1.2.3 Test Setup. Prior to perform.ine the tests specified in 4.2.3 through 
4.2.7, the unit shall be set up t~r test as sho-wri in Figure 1. 

4.2 - TESTS 

4.2.1 Drawing Conmliance. The unit shall-be visually examined for compliance 
to the rel uirements of the APOLLO G&N Drawing 200'{i72. Particular attention shall 
be given to inspection for nlcks, scratches, burrs, dents, encapsulailt defects, 

· contaminants, pin misalignment, and legibility and appearance of markings. 

4.2~1~1 Weight. The weight of the unit shall not ~ceed 5.5 grams. 

4.a.2 Insulation Resistance. With the unit m:,unted by its mounting screws on 
& metal plate, the insulation resistance :shall be tested in accorcb.nce with 
Method 302 of Standard MIL-STD-202. The insulation resistance,as mes.sured be­
tween the pins and the ~unting bracket,shall be equal to or greater than 100 
megohms. The megobmmeter Utled shall have an output voltage of 2~5±75 vdc iimited 
to .a short circu.i t current of 6. 0 µ.a . 
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Pl - Variable DC Power Su'PJ)ly, 23. 5' t .3 6 vdc 
RL - wad Resisto~, 2500 ohms ±1~ 
Sl - Switch, SPST 
Ml & M2 - Digital Voltmeter, 

'3 - DC Ammoter, 0 to 50 ma, 
14 - DC Ammet~r, 0 to. 10 me. , 

Weston loodel 1420 or equivalen 
We&ton Model 622 or equivalent 
Weston Model 622 or eq_ui valent 

53 'f-0.7 
~ ~ 

(OJ( . 

1 :;3,,---oA 

.. 
TEST SETUP 

FIGURE l 
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. . 
4.2.3 WorkmanshiirVlbratlon. With the unit mounted on a beatsink and connected as shown 
la Figure 1 and a supply voltage between 23. 5 and 33. 5 vdc applied, the unit shall be vibrated 
along the radial axis as shown in Figure 2. The vibration shall be simple harmonic motion 
awept from 10 to 2Q00 cps at a rate of 1 octave per 15 seconds. The magnitude of the vibration 
shall be 6. 0g rms limited to 0. 4 inch constant displacement from 10 cps to the crossover fre­
quency. During vibration the unit shall be monitored in accordance with the requirements of 
·4. Z. 4, 4. 2. 5, and 4. 2. 6. Any out-of-tolerance condition which exists for a period greater than_ 

• • 1 msec shall be cause for rejection of the unit. Perform this test in both modes of operation: 
"on" mode and "off" mode. After vibration the unit shall be visually examined as specified in 
4.2. L • 

4. 2. 4 . "On" Mode of Operation. With the power supply Pl adjusted to 33. 5±0. 3 vdc and switch 
Sl set to position "1" (closed), the following shall occur: 

a. The current flowing to pin 1, as indicated on meter M4, shali be 3. 3:iO. 2. 
b. The voltage between pins 2 and 3, as indicated on meter M2, shall be less than 100 mv de. 

4. 2. 5 "Off" Mode of Operation. With the power supply Pl adjusted to 33. 5±0. 3 vdc and 
· switch Sl set to position "2" (open), the voltage between pins 2 and 4, as indicated on meter 
Ml, shall be less than 100 mv de. 

4.2. 6 Curnmt Drain. With the conditions established as specified in 4~2. 4, the current drain 
from the power supply shall be between 16. 2 and 17. 2 ma, as indicated on meter M3. 

- 4.2. 7 High Temperature. Repeat 4.2.4 through 4.2.6 with the unit at an ambient tem~rature 
of 65• :!:3"C. 

' 

5. PREPARATION FOR DELIVERY 

5. 1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214 . . 

6. NOTES. None. 

• 
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- l. SCOPE 

APOLLO G&N Speclflcation 
PS2007204 REV -

1.1 PURPOSE . Thls specification establishes the detall requirements for complete 
identification and acceptance of all Wlits of the Precision Resolver Alignment Assembly, 
Part Number 2007204-0ll. 

2. APPLICABLE DOCUMENTS 

2.1 EFFECTIVE ISSUES. The following documents form a part of tbts specUtcation to 
the extent specified herein. Unless otherwise epoctCled, Military Standards and Specifications 
shall be .the issue in effect on the date of request for proposal or invitation to bld. 

SPECIF1CATIONS 

APOLLO G&N 

ND1002214 

STANDARDS 

Military 

MIL-STD-202C 

DRAWINGS 

APOLLO G&N 

2007204 

General SpecUicatlon for Preservntlon, Packaging, Packing 
and Container Marking of APOLLO Guidance and Navigatto11 
Major Assemblies, Assemblies, Subassemblies, Parts and 
Associated Ground Support Equipment 

Test Methods for Electronic and Electrical Component 
Parts 

Precision Resolver Alignment Assembly 

(Copies of specifications, standards, drawings, bulletins, and publications required by 
suppliers in conjunction with specific procurement functions should be obtained from the 
procuring activity or as directed by the contracting offiger.) 

2.2 CONFI.JCTING REQUIREMENTS. In the event of a conflict between requirements, the 
following order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO 
Management of the con.fl.let. 

a. The contract 
b. This speclficatlou 
c. Documents listed in this section 
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3. REQUffiEMENTS 

3.1 PERFORMANCE 

APOLLO G&.'i Speclflcatlon 
PS2007204 ?27 A 

3. 1.1 . Inputs: The assembly :,hall perform as spcclfled herein with 28V rms ~ percent, 
800 cps applied to pins 3 (lli) and 2 ( I,,o). 

3.1. 2 Characte ristlcs 

3.1. 2.1 Output Voltage and Ph.ase Shift 

3.1. 2.1.1 . Adjustment 0. Adjustment O shall vary the output voltage between pins 
4 (Hi) and 6 (Lo) smoothly and continuously throughout the range of adjU3tment. 
Settini; adjustment Oto its maximum ccw position shall produce an output of 1. 2V rms 
::3 percent having a O. 0° zO. 5° phase shift with respect to the lnput. Setting adjustment 
0 to its -maximum cw position shall produce an output of 1. 2V rms :3 percent having 
a 180. O'" zO. 5" phare shift. 

3.1.2. 2 Adjustm ent ~L ~dJustihent M shall vary the output voltage between pin5 5 (Hi) 
and 6 (Lo) s_moothly a.nd continuously thrcx..6 hout the rar.gc of a~ustmcnt. Setting adjustment 
.M to its maximum ccw position shall -produce an output of 1. 2V s ±3 percent having a 
0. 0° ±0. 5° phase shift with respect to the input. Sett\ing adjustm nt M to its maximum cw 
position shall produce an output of l. 2V rms :3 perc nt h.a\~g a 180. o• ¼O. s• phase 
shift. 

3.1. 2. 3 . .\djustment I, Adjustment I shall vary the output voltage between pins 1 (Hi) 
ar.d 6 (Lo) smoothly and continuously throughout the range of adjustment. Sett:.. .. 11; adjustment I 
to its maximum ccw position shall produce an output of 1. 2V rms %3 percent tuving a 
o.o= :iO. 5° phase shift with respect to the input. Setting\idjustment I to its maximum cw 
position shall produce an ·output of 1. 2V rms .t:J pc.cent ~Ying a 180. 0° :l::O. 5• phase shift. 

I 

3.2 PRODUCT CONFIGURATION 

3.2.1 Drawings. The configuration of the assembly shall be in accordance with APOLLO 
G&u'l Drawing 2007204 and all drawings and englnecring data referenced thereon. 

. ~ . . 

3. 2. 3 DC Resistance. The de resistance between pins 2 and 6 shall be ~O. 5 ohm . 



. . . A POLLO G&N Speclficatton 
PS2007204 REV -

- 4. QUALITY AS&URANCE PROVISIONS 

4. 1 GENERAL. The contractor responsible for the manufacture of the assembly shall be 
r esponsible for the acoompllshment or each test required herein, 

4 , 1 .1 To t Conditions 

4. l. 1. 1 Environmental. Unless otherwise specified, the assemblies shall be tested under 
tho following ambient conditions: 

a. Temperature: 26° d:.10°C 
b. Relative Humidity: 90% max 
c. .Barometric Pressure: 28 to 32 inches of Hg 

4. l. 2 Nonconforming Units. Failure of the unit to pass any examination or test of this 
s'pecifi.cation shall automat ically classify the unit as nonconforming. Each nonconforming 
unit corrected by the contractor shall be reinspected. Reinspection may be limited to the 
test or examination whlch defined the nonconformance, or, when directed by the cognizant 
inspector, a complete retest and r eexamination may be required. Nonconforming untts 
which have not been corrected will be considered for acceptance only upon formal application 
by the contractor to the cognizant NASA representattve. 

4. 2 TESTS 

4. 2. 1 Drawing Compliance. The assembly shall be vis ually examined for compliance to 
the requirements of APOLLO G&N Drawing 2007204. Particular attention shall be given to 
lnspection for nicks , scratches, burrs, dents, encnpsulant defects, contaminants, pin mis­
alignment, and legibility and appearance of marking. • 

4. 2. 2 Workmanship-Vibration. With tho assembly placed on a vibration fixture, a 28. 0V 
rms ::U percent, 800 cps :1:1 perce nt signal applied to the input and 0, M and I adjusted to 
provide +0 . 60:1.0. 03V r ms at their respective outputs, the assembly shall be vibrated 
along the vibration axis as shown in Fi&ru.ro 1 with simple harmonic motion swept from 
10 to 2000 cps at a rate of one octave per 15 seconds. The magnitude of the vibration shall 
be 6. 0g rms limited to a 0. 4 inch pp constant displacement from 10 cps to the crossover 
Jrequcncy. Any·change in output voltages >10 percent for a period >l msec shall be cause 
for r ejection. 

4. 2. 3 Output Voltages and Phase Shifts . With 'J,SV rms :il percent, 800 cps :tl. perce nt 
applied to pins 3 (Hi) and 2 (Lo) and adjus tments 0, M andt I adjusted fully ccw, the output 
vol~ges shall be 1. 2V rms :3 percent and have a phase shift of 0. o• !l-0. 5• with respect 
to the input. With adjustments 0 , M, and I adjusted fully cw, the output voltages shall be 
1. 2V rms :3 percent and have a phase s h.Ht of 180. 0° -o. 5° with respect to the input. 
Between the extreme ends of adjustment, oach output voltage shall vary smoothly and 
contlnuously in accor dance with the rotation of lts associated adjllstment. 

, 
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VIBRATION AXIS OF ASSE.MBLY 

FIGURE 1 

APOLLO G&.~ Spectficn.tion 
PS2007204 ru:v -
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APOLLO G&N Specification 
PS2007204 REV -

- 4. 2. 4 DC Resistance. The resistance between pins 2 and 6 shall be s_o. 5 ohms when 
tested in accordance with Method 303 of Standard MIL-STD-202. 

. . . 

5. PRE PARA TlON FOR DELIVERY 

5.1 GENERAL. Preparation for delivery s hall be ln accordance with Specification 
ND1002214. 

6. NOTES. None. 
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APOLLO G Specification 
PS2010734 REV C 

TABLE ill 

FEEDBACK COMPENSATION FREQUENCY RESPONSE 

/

MODULATIO FREQUE CY INPUT SlGNAL..l\ATIO* 
Min Max 

10 (reference) 
0.16 
0.32 

0.4 0.53 

• * 1 Wh in . t . 1 ti input signal at 10 cps 
ere pu s1gna ra o •. t 

1 1 
t 

0 16 mpu s gna a . . cps 
') 

*"' With res~ct to 10 cps modulation. 

PHASE Sfll?;i· 

46±10 
✓ 

3. 1. 15 Prea mp Monitor. The gain from input to output hall be 2. 4 V / V ±15 percent b n 
the following conditions ex ist. 

a. A nominal suppl · voltage . 

b. An 800 cps signal applied and adjusted to provide 
:i:10 percent. 

p·reamp morrttor output of .o. '3V 

3.1.16 Tach Monitor. The gain from input to output shall be O. 082 V/V ±lO percent under 
the following c0n ·uons : 

a. A nominal supply voltage apµlied. 

b. An 800 cps s ignal applied to, and adjusted to provide ta.ch monitor output of 
0. 3V ;HO percent. 

3. 2 PRODUCT CO IGURATiON 

3. 2.1 'Drawings. Th configuration of the assembly shall be in accordance with Drawing 
2010734 and all drawing and engineering data refer.enced thereon. 

3.2.2 Maximum Weight. Not applicable . ------------------. 

3. 2. 3 Standards of Manufacturing:· _Manufacturing Process and Production 

3. 2. 3.1 DC Resistanc . DC resistan~e shall be as specified in Tab.le IV. 

• 

/ 
/ , ... 

& 



·APOLLO GlrN Speci.fioation 
PS~Ol07 34 .a.EV~c 

c. An 800 ops suppressed carrier in.put signal with 10 cps modulation applied to 
terminals 17 {Hi) arid 21 (Lo) and adjusted in amplitude to provide ·an qutput of 
3V pp between terminals 13 (Hi) and 12 (Lo) at each· modul tton frequency pecWed · 
in Table III. • • ' 

4. 3.19 Preamp Monitor. With the following conditions establi he{!, th gain from .input to 
output shall be ·2 .40±0. 36 V / V. ... 

I 
a. Nominal de supply voltage applied to terminals 22 (Hi) and 2-0 (Lo). 

b. Reference voltage applied to terminals 2 (Hi) and 5 (Lo). • 

c. Terminals 6, 7 and connected to terminal 10. 
) 

d. An 00 cps input signal applied to terminals 4 (Hi) .and 10. (Lo) and ad)usted to prwide 
an output of 0. 30±0. 03V between terminals 3 {Hi) and 10 ({A). 

4. 3. 20 Tach Monitor. With conditions ~· and b of 4. ~.19 established and with an 800 -cps 
•input signal appl1ed to terminals 17 (Hi) and 21 (Lo) and adjusted to provide an outp\\t of 
O. 30a:J:O. 03V between terminals 19 (Hi) and 10 (Lo), the gain from input to output shall e 
0. 0820±0. 0082 V /V. 

. ., 
5. PREPARATION FOR DELIVERY 

' . 
5. l GE~·ERA L. Preparation for de_livery shall be in accordance with pectficatio 

6. NOTES. one 

ETP:ims 

i;. 
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A POLLO 0&N pecification 

PSo007005 REV - B 

3. 1. 2. 2 1 :1 Tran former Output. The output of the 1 :1 transformers (T7 through TlO) shall 

b as specified in T blc III. "· 

4'ABLE III 

1 :1 TRANSFORMER OUTPUT 

PARAMETER REQUIREMENTS 

Amplitude 5. S.O . 5V 
Risetime 200.ioo nsec 
Decay Time Boo 300 nsec • 
Pulse Width 3. o~. 3 µsec -

3. 2 PRODUCT CO1 FIGURATION 

3·. 2r l Drawings. The configuration of the assembly shall be in accordance with APOLLO 

G&N Dra ving GOU7005 and all drawings and ngl.neerlng data referenced thereon. 

3. 2. 2 Maximum Weight. Not apt licable . - - -------------..-------,-

3. 2. 3 tandards of Manufacturing, Manufacturing Process and Production 

3. 2. 3.1 Insulation Resl~ tanco. The r si tan e between the transformer primaries and 

secondaries shall be 2:100 megohms. The r sistance between pin l and the remaining 

a s mbly pins shall be ~100 megohms. The resistance between pin l and the heatsink shall 
be <O. 5 ohm. .. . . 

·" 

) 
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3 . REQ IREMEr·rrs. Des er ip tiof}. 'I'he asser:ib ly contains he torque g nera-
t or compensation , bias and scale factor networks nee ssary to nor~al ~ze 
t he assoc i ated acc -lerome r for puls torque op ra ion . 

3. 1 PERFORMANCI.: 

3 . 1 . 1 Supply Volt g . The asse~bly s hall perform as s_eci ied h rei n wfth 
an ac supply volt ge having t} . followinq char cteristics . In additi on, 
th _ supply shall b ~ 'ouble- nded and apable of sinul an ously supplying 0° 
~h asc, 180° p ase and ground re r n e . 

a . Magnitu 1e ; 17+1V rrns 
b . Frequency : 12 Kc+ 2'J., 

-c . Outpu Inpcclancl! : GO 1:1 < X 

d . 'I'otal Harn on1 c D • stor j on : 2 . () 

3 . 2 PRODUCT CONFIGURATIO 

3.2.l Drawings . · The con fiyur aL1on of 
with APOLLO ,1:,. 1 Drawing 6007105 1nd ll 
erenc c U rcon . 

3.2.2 1 xi u :1 \ iy t . Not aµplicabl ' . 

ax 

he ass rnbly shall be in accordance 
rawin s an~ engineering data ref--

.• 

--------:-
3 .. 3 SLanc<lrds of )Monuf, cturinu , ~ nuf , cturing Process an~ Production 

3 . 2 . 3 . l DC Resi s t<lnce . 'I' 1, <ic n•si s c1ncP hctw en the , ssenbly pins s hal l 
be as spe ifh' in Tuljlc [ . 

3 . 2 . . 2 Ins u L:.t Lion R s i s .:1 n c e . 'l' he i. n s u L.1 i on r s i s ,:m c be tween pin 6 
ar,d the r ,n1a1.ni 1g c.1ssembly pins sl all no b, l ss th,:rn 100 m g hms . 

3 . 2 . 3.3 Sp,ci l s,1,ction of Compon nls of tr, assE:-mb Jy deno ed as C3 , .C 4, 
RS, R6, Pll , Rl2 , Rl3 , c1nd R1-4 shall hi sele · t•d to il e with a pre­
assignee c1cc~l ·rometer <- ~;sembly ·1s spc_,ci fi eJ in Spf?cification PS201 0607. 

3 . 2 . 3.4 LOCcltJSUlaLio.:1 . 'The c1ss rnbly sna 1 be enc psulated Ly a proc ss 
w crcl • the m ximum t emp · r<.1turc o which it is subject d is no greate r 
th +l50°F for a periot, ot ex e•ninq S hours dS specified in Specifica­
tion Dl00i002 , Curi1g Cycle 2 . 
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T~BLE I (Cont inued) 
-----------.-------------

TE:tMIN.AL.... l!;TANCE REQUIRED - --~~,:;;-=::;.._--- -.+--=-==:.::.:.:..::.:.::.:.::.::_.::::::...!.::.::.:.:==--.;..._--I ✓-

To • ( <l-tms) 

~!~ I ?) O.S ax 
:: "1 I 34 
:.3 35 
33 

I 
36 

33 37 
... .3 

~Q j0 . 

T ' - J 39 
~? 0 .J J 

33 41 
,, 4? 
JJ 

O.'j max 

3.2.3 Weight . ot applica!Jle. -- •• ·-----· - ------·· -

) 

' 
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APOLLO &C Specification 
PS6007113 REV -

1. SCOPE 

1.1 PURPOSE. This specification establishes the detail requirements for complete identification 
and acceptance of all units of the G&C Subsystem Supply Filter Module Assembly, Part Number 
6007113-011. 

2. APPLICABLE DOCUMENTS 

2. 1 EFFECTIVE ISSUES. The following documents form a part of this specification to the extent 
specified herein. Unless otherwise specified, Military Standards and Specifications shall be the 
issue in effect on the da!:e . o:( request for proposal or invitation to bid. 

SPECIFICATIONS 

APOLLO G&C 

ND1002214 

STANDARDS 

Military 

MIL-STD-202C 

DRAWINGS 

APOLLO G&C 

General Specification for Preservation, Packaging, Packing 
and Container Marking of APOLLO Guidance and Navigation 
Major Assemblies, Assemblies, Subassemblies, Parts and 
Associated Ground Support Equipment 

Test Methods for Electronic and Electrical Component Parts 

G&C Subsystem Supply Filter Module Assembly I 6007113 

6010004 Schematic, G&C Subsystem Supply Filter (For Reference Only) 

(Copies of specifications, standards, drawings, bulletins, and publications required by 
suppliers in connection with specific procurement functions should be obtained from the 
procuring activity or as dirQct d by the contracting officer.) 

2. 2 CONFLICTING REQUIREMENTS. In event of a conflict between requirements, the foll owing 
order of precedence shall apply. The contractor shall also notify MIT/IL APOLLO Managem ent 
of the conflict. 

a. The contract 
b. This specification 
c. Documents listed in this section 

2 
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3. REQUIREMENTS 

3. 1 PERFORMANCE 

APOLLO G&c Specification 
PS6007113 REV-

3.1.1 Inputs. The Supply Filter Module Assembly, hereinafter referred to as the assembly, 
shall perform as specified herein when supplied with a voltage supply of 30. 0:lO. l vdc. 

3. 1. 2 Characteristics 

3.1. 2.1 Filtering. The assembly shall provide a 550 µf +50 percent, -15 percent shunt 
capacitance shunted by a diode and a 44 µ.f :t:10 percent capacitance across the I 1.U Operate 
input. The assembly shall provide a 44 µf :t:10 percent capacitance across the LGC input. 

3. 1. 2. 2 Isolation. The assembly shall provide electrical isolation between the !MU Operate 
and L C inputs while permitting either input to supply current to the 3200 cps Power Supply 
output. 

3. 2 PRODUCT CONFIGURATION 

3 . 2.1 Drawing. The configuration of the assembly shall be in accordance with APOLLO G&C 
Drawing 6007113 and all drawing and engineering data referenced thereon. 

3. 2. 2 Standards of Manufacturing, Manufacturing Process and Production 

- 3. 2. 2.1 Continuity. The de resistance of the assembly shall be as specified in Table I. 

3. 2. 2. 2 Insulation Resistance. The insulation resistance between all assembly pins, except 
pin 1, and the assembly heatsink shall be _2:100 megohms . 

. )~ff( Ii TABLE I 

tJI{ G0o1 ~~ coNTrNUITY RESISTANCE 

TERMINALS RESISTANCE REQUIRED 
From To (Ohms) 

1 Heatsink 0 . 5 max 
2 3 • 
9 10 
9 11 

I 

9 12 
9 13 
9 14 
9 15 
9 16 
9 17 
9 18 
9 19 
9 20 
9 / 21 
9 • 22 

' 9 23 0. 5 max 
3 
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TERMINALS 
From ' 

24 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 

A POLLO G&c S1 ecification 
PS<,0071H3 REV-

TABLE I (Continued) 

RESISTANCE REQUIRED 
To (Ohms) 

25 0 . 5 max 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 I 

47 O. 5 max 
I 
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A. QUALITY ASSURANCE PROVISIONS 

APOLLO G&C Specification 
PS6007113 REV -

- 4. 1 GENERAL. The contractor responsible for the manufacture of the assembly shall be 
responsible for the accomplishment of each test required herein. 

4.1. 1 Test Conditions 

4. 1. 1. 1 Environmental. Unless otherwise specified, the assemblies shall be tested under 
the following ambient conditions: 

a. Temperature: 25° :il0°C 
b. Relative Humidity: 90% max 
c. Barometric Pressure: 28 to 32 inches of Hg 

4.1. 2 Nonconforming Units. Failure of the unit to pass any examination or test of this 
specification shall automatically classify the unit as nonconforming. Each nonconforming 
unit corrected by the contractor shall be reinspected. Reinspection may be limited to the 
t•st or examination which defined the nonconformance, or, when directed by the cognizant 
inspector, a complete retest and reexamination may be required. Nonconforming units 
which have not been corrected will be considered for acceptance only upon formal application 
by the contractor to the cognizant NASA representative. 

4.2 TESTS 

e. 4. 2. 1 Drawing Compliance. The assembly shall be visually examined for compliance to 
the requirements of APOLLO G&C Drawing 6007113. Particular attention shall be given to 
inspection for nicks, scratches, burrs, dents, encapsulant defects, contaminants, pin 
misalignment, and legibility and appearance of markings. 

4. 2. 2 Workmanship-Vibration. With the assembly connected as shown in Figure 1, and switch 
S closed, the voltage across pins 2 (Hi) and pin 33 (Lo) shall be monitored . When the voltage 
monitored is 15. 0:f:O. 5 vdc switch S shall be opened, and vibration of the assembly shall begin 
within five seconds after the opening of switch S. The assembly shall be vibrated along an axis 
perpendicular to the mounting face of the assembly with simple harmonic motion swept from 
10 to 2000 cps at a rate of one octave/15 sec. The magnitude of vibration shall be 6. 0g rms 
limited to a 0. 4 inch pp constant displacement from 10 cps to the crossover frequency. During 
vibration, the voltages from pins 2 and 9 to ground shall not be outside the range of 14. 0 vdc 
through 26. 0 vdc for a period greater than one microsecond. The vibration shall be repeated to 
demonstrate that continuity is maintained according to Table I during vibration, without the 
requirement of verifying specific resistance values. There shall be no interruption of continuity 
of greater than one microsecond. After vibration, the assembly shall be visually examined 
as specified in 4. 2. 1. 

4. 2. 3 Continuity and DC Resistance. Resistance between the pins listed in Table I shall be as 
s pec ified when measured with a low voltage resistance measuring device using Method 303 of 
Standard MIL-STD-202 . To assure a good electrical connection, the anodizing may be penetrated . 

4. 2. 4 Insulation Resistance. The resistance between pin 1 and the r emaining assembly pins shall 
be as specified in 3. 2. 2. 2 when .measur ed us i .; Method 302 of Standard MIL- STD-202. The megohm­
meter used s hall have an output of 225 75 vdc, lim ited to a short circuit current of 6. o µa. 
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4. 2. 5 Isolation Test. The voltages specified in Table II shall be present under the conditions 
indicated in Table II when the assembly is connected as illustrated in Figure 2. 

TABLE II 

ISOLATION TEST 

I Sl POSITION TERMINALS REQUIRED I 
MEASURED DC VOLTAGE 

• 
A 24 to 2 1.0 max 
A across R2 5.0 max 
A across R3 6. 0 max 
B 9 to 2 1.0 max 
B across R2 5. 0 max 

4. 2. 6 Filtering Test. A 40. O::l:0. 5 vdc voltage shall be applied between pins 2 (Hi) and 33 (Lo). 
The capacitance between pin 9 (Hi) and pin 33 (Lo) shall be measured at 120 cps with a de 
polarizing voltage of 30 . 0::l:0.1 vdc connected with pin 9 (Hi) in accordance with Method 305 of 
Standard MIL-STD-202. The peak ac voltage applied shall not exceed 5 vac. The capacitance 
shall be 467. 5 µf min to 825. 0 µf max . . The capacitance between pins 2 (Hi) and 33 (Lo) shall 
be measured at 10 kcps with a de polarizing voltage of 30. 0:W . 1 vdc connected with pin 2 (Hi) 
in ac co;rdance with Method 305 of Standard MIL-STD-202. The peak a voltage applied shall 
not exceed 5 vac. The capacitance shall be 37. 4 µf min to 50. 6 µf max. 

5. PREPARATION FOR DELIVERY 

5.1 GENERAL. Preparation for delivery shall be in accordance with Specification ND1002214. 

6. NOTES. None . 

GWK:jls 
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Rl = 30f2 :1:10%. 50 watt 
R2 = 10 . OK 5%. 1/2 watt 
R3 = 100. OK :1:5%, 1/2 watt 
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1. SOOPE 

APOLLO Oli:N SpecUlcation 
PS6007114 REV-

1.1 PURPOSE. Thl• specification establishes the detail requlrementa for complete ldenti­
flcation and acceptance of all units of the G&N &.tbsystem Supply Filter Module Assembly, •• 
hereafter called the assembly, Part Number 6007114-011. 

2. APPLICABLE DOCUMENTS 

2. 1 EFFECTIVE JSSUES. The following documents form a part of this speclflcatlon to the 
extent specified herein. Unless otherwise specUied, Military Standards and SpecUioatlons 
shall be the issue ln effect on the date of request for propoaal or invitation to bid. 

SPECIFICATIONS 

APOLLO G&N 

ND1002214 

STANDARDJ 

Military 

MIL-STD-202 

DRAWINGS. 

APOLLO G&N 

6007114 

General Specification for Preservation, Packaging, Packing 
and Container Marking of APOLLO Guidance and Navigation 
Major Assemblies, Aasembllea, Subusembli a, Parts and 
AsaQclated Ground Support Equipment 

Test Methods for Electronic and Electrical Component Parts 

G&N Subsystem Supply Filter Module Assembly 

, . 
•, 

... { . . ·-

'' 'I 

(Coples of specifications, standards, drawings, bulletins, and publications required by ' 
suppliers ln connection with specific procurement functions should be obtained from the 
proouring activity or as directed by the contracting officer.) 

2. 2 OONFLICTING REQUffiEMENTS. In event of a conflict between requirements, the follow­
ing order of precedence shall apply. The contractor ahall also notify MIT/IL APOLLO Manage­
ment of the conflict. • 

a. 
b. 

The contract 
This apeciflcatlon . 
Documenta U.ted ln tbla aectlon 

2 



) .' · .. 

o.nd 

I. 

REQUIREM!ffl'S 

J.l PERFORMANCE 

3.1.1 · Inputa. 'lbe Supp}¥ Filter Module Assembly, hereinatter ret•rrecl to u 
the aHembly, •~all. pertora u apeoitied herein when auppl1e4 v1 th a voltaae' .· 
supply ot J0.0 .O.l vdc. 

3.1.2 Characteri1tia1 

3.1.2.1 Isolation. lleatriaal iaolation ahe.ll b~ b11Ei1rmd.riilci: lit~r~·:llfi1 Operate ;:::.:j 
we inputs ,men either input auppliea current to the 3200 cp1 Power supply 0\1t•· • 
put. • ~ • ·: .{ 

,· 
3.1.2.2 • l"iltering. The capacitance acro■a the IMU ~te input ahall be . 
550 ~ +50 percent, •15 percent, and a..,~~ !io percent acroae the 3200 cpa • 
Pover SUpply output. 

3.2 PROWCT Cm1'ICJURATI(I( 

• 3.2.1 Drawings. The configuration or the aeeembly ahall be in accordance 
with Drawing 6oo7U~ and all drawing and engineering data referenced thereon. 

, 3.2.2 Standards ot' Manufacturing, Manufacturing Prooeaa and Production : 

3.2.2.1 Contintity and DC Reaiatanee. The continui~y and de reaiatance 
ot the assembly shall be aa specified in Table I, 

3.2.2.2 Insulation Resiatance. '!be insulation resi■tance between all aaaembly 
p1n1, except pin 1, and the aasembly heatsink shall be~ 100 megohms. 

TABLE I 
I 

,CONTIN'UITr RESISTANCE 
I I 

TEff,tJNALS RESISTANCE REQUIRED 

l"rom To (Ohms) 

l Heataink 0.5 max 
, 

· 2 .. 3 '~ 
.9 

• i 10 i 

;9 11 / 

:9 12 ! 
! 

9 . 13 ' I 
. 9 • 14 ( I I 

. 9 15 I 
\,. I 

19 16 I 
• ! 

9 17 . ' ; 

: 9 18 
9 19 
9 ' 20 
9 21 
9 22 ' ""II 

, , ' , 

9 23 0.5 max . •' 



, ' 

I 

-- --- -· 

'Tt:11 ·'.InALS ?.E.:: I ST /Jl CI :v'"X!tJiiUm 
l' To Q,_r.1$ ) 

2 25 
33 34 
33 35 
33 36 
33 37 
33 38 

I 

I 
I 
l 

I 

0 . 5 mox 

33 39 
33 40 
33 41 
33 42 
33 43 
33 1.4 
33 45 
33 46 
33 47 

3. 2. 3 Weight. The weight of the module shall be 235 grams maximum . 

/.POLLO G&N Spe,iftcation 
PS6oom4 Rt-V· n 
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4 . 2 ,E' , J'AL. . con• r c .or r oponsible r h ni nu ·ec ur e o • +he seemb 
s.1 11 ~ . r sponsi bl 'or t he c om lis. en o ar.:h t s .. r a 1ired . erein . 

0 

4. -. 1.l nvirorunen ~nl. Unless 0 1 1i. rwise speci'"ied , he as embl es shal l e 
.s .d u id r he t'oll wing ar.ibien t. ondi iors ; 

o . 2c 0 :!1 O'°'. .ure : .) -
i d1 .y: S,0% max 

2 ·o 32 inc e n of Hg 

i ne Un · 1, s . Fni lnre o!' the llnl t. s o a s any ex in t i on o r 
c 1~ i_a ion shall automa i cally ~ s s .lfy e uni as no:1 on.formin 

;orr e by the on ~ra~tor shall be r inspe ed . 
he tes t or XW'lin tion w ich l e tin d ~he non­

conf ormance , or , wen ctirer .,ed b;t th oi-;nizant ins-pe c tor , or.iplete retes 
l m .. r eex aminati on r.iay be r~ouired . Non onfonnin - uni ,s 'l.lhich have not een 

wil .o c~ns i erect for a.ccep t a.n e only pou ·onnel ppli ':.ion b 
t o ~he cop;nizan t • A.:.,A repr se n~ ti v . 

he 

. j .l , ,..aw: n onlplianc'!. asa mbly shal l b v i fi lly xe.mine d f or c pli nnc 
to t.he cquiremem. s o rirawi 600711 . Pur,icular at,t E"nt1on 3he.ll be gi ven 
t o .:.n•·p c ion 'or nicks , scr + hes I burrs , den s , en.: psu..lant de f ee s .on aminants , 
pi n misali nmen , and leg i ili ty a d appe nee of m ldngs . 

T t a r 
limited 

n ehip- Vjbr . ion. Wi r,h he assembly conne as shovn in Figure 1, 
fi clo ed, h vo t age nc:roos p ins? ( Hi) and pin 'i3 (Ln) sh~1 l be 

en t ne volt a~e moni ored is l.4. 25±0. 75 vde s t ch S s hall be open d, 
of. he assembly sh 11 OOf: within five se onds t e r the opening 
The GS mbl•r s hall be vibra t e d a l on11. an axis perpendi ul.ar t o 1e 

•·ac o he a.sser.ibly with simpl e harmonic mo+-ion swept f ran 10 o 
o . on oc +-.av e 115 s e magn • t ud of vi br a i on shall be 6 .0 rms 

t o a 0 . 4 inc pp cons ant d i s pl a cemen f r ooi 10 pa. to the rossover 
f r quency . r i ng vibr ation, the vol eo f r pins 2 and 9 t o ground shall not 
h 01 1t . ide t e rnn~e of 13. 5 vd~ 26 .0 vdc for~ _period ten one 
n.1111second. ,.f ·~· -r ·.1 ::.· ,.., , , ~ .~ • ] l,' 
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4.3.3 Continuity and DC Reaistance. Re1iatance between the pins li~ted in 
Table I shall be aa. epecitied -when measured with a low voltage reeistance 

••' : tlleaaurlng deTice using Method 303 or Standard MIIrSTD-202, To aaaUN a good 
•leotriaal. aonnection, th• e.nodizins m~ be penetrated. 

• ' 
..... 

,, . ; 

.. ·. ' 

4.3.4 Inaulation Reehtanae. The resistance between pin l and the remaining 
assembly pine shall~ u epecified in 3.2.2.2 vhen meaeured uaing Method 302 
ot Standard MilrSTJ>,?02. Tb• .megohlllllleter used shall have an output of 225 
!'J'5 Ydc, l.iai:ted to a abort cil"'aUit ourrent ot 6.0 Jl&• 
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4. 3. 5_ - I~olntion. With the :issen1biy connect~d as illustrated in' Figu~e ·2·,' and the 
conditions' p~e~c-nt-as i;,d -ca~cd fr. 1·a~l~ fr, - the voltages spcclfi~d°1n Table I shall be 
present. 

ISOLATION TEST 

Sl POSITION TER~llNALS REQUIBED 
~lEASURED DC VOLTAGE 

A ' 2-1 to 2 1. 0 rnax' 
A across H2 5. 0 max 

A across R3 6. 0 max 
B 9 to 2 1. 0 nrnx 
B across R2 5. 0 max 

' . ' 

4. 3. 6 Filt.crfng-. The filtcrin~ capacitance of the a::;sembly shall bt• verifh·J as follows: 

a. \Vith 40. 0±0. 5 nlc applhid bdWt'(' n pins 2 (Hi) and 3:! {Lt:}, :u1d -i de pol:irizing 
volta~c of :rn. 0±0. I vdc conncc:t(~d to pin !J (Iii), tho capa<:it:incc hdw<>,•n pins 
!) (Iii) and 3:3 {Lo) shall lit! 1nt•as urt•d at 120 cps in accordance with '.\ll'lhod 305 
of Standard '.\llL-STD-202. The peak ac voltage applied ::;ha il not cxct•ed j vac. 
The capa~itance shall be 550 µf +:;o perce nt, -15 perctint. . 

b. With a de pol:1l'izing voltaf;c uf 30. 0±0. 1 nJc co nnccterl to pin 2 (Iii) the capacitance -­
between pins 2 (Iii) and 33 (Lo) sh:ill IJe measured -at : kcps in accordance with ­
'.\'l cthod :rn;; of ~tandnrd '.\111 .-STD-:W2. 111c peak :ic voltage applhid :;hall not 
exceed 5 v:1e. The c:1pacitance s h:ill be -1-1 /tf ±10 percent. 

5. PREP,\R ,\TION FOR DELIVERY 

I • 

, I, 

5.1 GENERAL. Preparation fur dl'li\'c1·y :;hall be in acl·ordance with Specific:1tion :SD1002214 . 'i 

G. _ NOTE~. ~one. , , , , , 

. -~ .. 
, , 
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