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APOI-LO. G&i'l Specificailon
ps2015000 REV *

(Cnpies of specificration,s. standards, drawings, bullctins, ruld publicht{ons recjrired by
supplicrs itl cr)trncction u,ith specific procurement functions should be obtained from the
procuring activit.!' or irs dilected by Lhe. contracttng officer. )

2.2 CONF LICTINC REtg[-:lRIiMENl'S. In event of a conflict between requireme'ts. the
follorving o'dcr'bf precedence ehsll appry. The contrabtor slr4ll 

"tso 
notul.wriiljf .+por,r,o

illanagernen-t of the confllct.

lr. ?he s6nt,pag1
b.,Thls specificatio'n
C. Docunr€ats listcdl$ thls section
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I

3. REQUIREMT,NTS

3.1 PERTONMANCE

3. 1.1 SLandby Control

L standby N[ocle. The following requlrernente shali be met with the IMU ln t"he Standby3.1.1
mode.

g. 1.1.1.1 2S VDC IIvIU Stanclby. The IMU $tandl:y voltage shall be 28.8*3.0 vdc.

3. 1. 1.1.2 lnerti:rl Component 'Iemperature. The pIpA bemperature rfter e,b.btlizatton.tn ,

Standby shall be wtlhin 1.OoF of tbe temperaturo recorded in 3.1.S.2. 'Thc'tomp$r&tule ehall
be oonstdered stebiliued,whenthe temperature change ts less than 0.lol'for 30 mluutes.

3.1.1.2 G&N Stanclby Mode (CGQ STBY). The follbwtng requirements shali bo met witb tho
lMU in the $tandby gondltton and the CGC irr lhe Stairdby condition.

$.1.1 .2,t 3?O0 CPS Suopenoion Power
a[ a fiequency of 3200*1 cps.

The feedbaek voltage shhll be 28. qO*o.56V rme

J. 1.1.9.2 Master Clock. The lUaster Clock stgnrrl shall be present and shall have the followlng
characterlsttes I (Soferenee Flgurc 2),

a. Amplltude (A): 4 to 14V \.
b. Pulse Width (B): 0.50*0.25 prsec

c. llero Shift (D): Approximately 50 percent of A
d, lViaximum Risetinrc (I0 to 90 percent of A): 0.2 psec
e. Maxinrum Noise ancl Ripple: 0.2V
f , Frequenc-r': 102.* kc *2 ppm

3.1.1,3 CGC Operate. The following conditions shall exist rvith tbe CGC in the Operate mode
(fuli porirer state).

3.1.1.3.1' CGC +4 VDC.Power Supply. Thc power supply voltage shall be +4.00*0,80 vdc,
with a p-p noise level oI 0.,tV or less.

3.1.1.3.2 CGC.+14 VDC Power Suppiy. The power supply voltage shallbe +14.00*0.40 vglc

rvith a p-p noisc level of 0.4V or less.

ir" 1,1.:1. 3 CGC +28 VDC. The +28 vdc Cornputer TP yoltage ehall be +2tt.8+3,0 vdc.

3, 1. 1. 3. 4 C(lC Porver Supply Perfornrancc
3. 1. 1.3.4. 1 CMC Voltage Fai.l Alarnr Limits .
The CMC AI,ARM CONDITION lamp snall illuminate when elther the +4 vdc power supply output ;
ir; gr.ater thatr 4. i;0 vdc or les* t+rptr 3.50 vdc ard/or wh.:n tna r14 vdc power supply t{greatar.,
than 16. 4 vdc or less than 12.2 vde. 
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The CMC ALARM CONDITION lamp shall not illuminate whcn the +4 vclc power supply output
is 3.80 vdc to 4.20 vdc and when the +14 vclc power supply output is 12.80 vdc tcl 15. tiO vdc.

The CMC ALARM CONDtrTION lanrp stiite is unspecified in voltage region,s other thiur Lhose
specified above

S.1. 1.3.4.? Inhlbit Power Fail. The CMC ALARNI CONDITION lamp shall not illumtnate
dde to.a Voltago Fail .{larm, when thc lnhlbit Power }'ail discrete is'prestrnt

3. 1.1.3.4.3 Voltage M*rgin Requiroments, No CGC failuro indication Bhali occur.Uncler the
following conditions with the Inhibit Powc:r F'ail cliscrete present.

&. The.+4 vdc supply af.rall be varied from a maxir,num low of 3-4 vdc
to a maximunt high of 4.6 vclc rvith thc rl+ vt{C supply heltl at 12.l vctc
nominalll' antl also at 16.4 vclc nominallS,'

.,
b, 'Ihe +14 vdc supply shali bc varied frorn :r ma>rinrunr lorv of 12.l vdc

to a maximurn high of t6.4 vdc with the +4 vdc supply held at 3.40
vdc nonrinall;' ancl also at rl.6 vdc nonrinally.

a

3.1. 1.3.5 BMAG Attitude Signals '

3. 1.1.3.6, 1 BMAG Sigual Acceptance. tslIAG Pitch, lloll, and Yaw attltucJe inforrn:rtion
shau be accepted by the'cGC with a i'Ll' inbii I of channel 1J of the ccc.

3. 1.1.3.5.2 BMAG Signal Verification. Thc contents ol the llltr\G countcrs (locatloruc 42,
43 and 44) in the CGC shail contain the RMAG sigual irrformirtion.

'- 3.1.2 Operate Co4trol, The'followlng conditions shall trxist rvhen tlie 28.8*3.0 vdc IMU
Operate voltage ls applied to the G&N s1'sLem interface.

3. 1, ?" 1 Oporate Delay Pertod. The 120 VDC Pulse Torque. power supply shall bL. inhibited
and the IMU gimbals shqH be driven ancl helcl to 0' *So during approxtmatcl.v the first g0 seconds
after power appltcation.

3.L,2.? Operate Delay Compiete. The 120 VDC Pulse Torque porvdr supply output shall
be 120t6 vdc dnd the ISiS Warning altrm or PROG alarm (CocJe 00212) shall not ba pr.esent
aft€r approximately 100 seconds.

3. 1.3 Inertial Conrponent Temperdture.' 'fhe following requirernents shall be nret wtth IMU
girnba] angies of 0' *5o in Coarse-Align.,

It-5
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3.1.3.1 St'andby to OPorato Transtcnt. The PIPA temperaturc cluring the first 1b nrinutes
aftor sr{ttching frorn Standlry nrode tr: the Oper:lte nrode sh&ll he l:10.;"I.'*1.0"F. .fhe pipi\
tempereturs after 15 minutes ln Opcratc shall be within 0.5".F'of the tgnlpctsgllr.c rceordr:cl in
3'.1"3.2' The tItIG temperaturo ftft{}r i}0 rnlnukrs in operate shall be withln {J.5"F of the
tenrperattre fecordcd irr J. I. J. 2.

3.1.3.2 Inertlal Tomperature Control Potnt. The PIPA tempereture shall be 1S0.5 (*1.5).1.
afhlr atsbiltzettqr ln Operate, The IRIG lenrp,:rature' shall he Ii5 (f2, S)'F atfter skr.biltzatirm
in Operate . fhe bmpeletures shall be considered stlrblltzo'd when thc temperatur,g ch:rnge is
less than 0.1'F for 30 minutes.

3' 1.3.3 I'Ieater: Telemetr.' Di$crettr. The IIe:rter lel<:rnetrv cliscretc sh:lll cvclcr ou urrd olf .

The ON state shrill be 0+5 vdc and the OFi'stnte shall be 28.843.0 rt{c, at the lnterface.

3' 1' 3.4 Blorver'felemetry I)lserete. .l'hc Illower Telermetry cliscrete slail cycle op unrl rfl'
wittr a hcate:r dut.v eycle of approxtnrately 45 percent. 'l'he ON state shali [e f]*irV rlrs lr;rrl ljre
Ol'F state shall be 28.0*2. BV rrns, nt tlrcr interlace
NOTIT: With the olie rating ptrameters given ln this specificirtion. the biorv4r's u,ill ajri,u.r,s 5e o..
3. 1.3.5 CGC Temperutuie Nlonltor. I'he releistnnce of thc CCC tcnrlrerrrture uronitol ther'-
mistor sha.ll be 1. 4K to 13. Z5K ohrns

3. 1. 3. 6 PSA Teurperature l\{onltor.
shrdl be 1.715K to 8.37K ohnrs.

Tltt: rcsistunce of the PSA tcrn1*r:.rtur.e nrouitor ther.nristor

3.1.3.7 PIIrA Cnllbration Module Tenipct'atule. 'fire resistlrncc of the pItrA Clli5urtien
Moclule ternlx'rature Lhcnlristor shall be z. gK to 18, z5K ohms

3.1.4 System Power Supplieu. thr: Systern Fower supp!ies shtdl rneet all the rcrtluirtrrlrentri
spccifiecl helein when oper"atr:cl f rom the 2s vclc systen, 1rrlr"*r.

3.1.4.1 IJ\(tj and Optics ZbV, I pereen[, g00 CpS l)orver Stqrpiies, T,he t;utput vgltngs of t,uch
l)orver sullply shall bc' 28.001.0.86V rnrs, g00rl sps.

3. i. -1.2 IN{U 28 Volt, 5 Pcrceut, 800 CI)S Power $upltlics (Phlr.sr-, A irnd l)irase I};

3.1.4.2. t Voltage. The output voltage of the Phase r\ ,su1rpl.v slrall i:e Zu. 00ll.,lV l,llrs and [hr,
output voltage of the Phase R supply shdl be gti.00j2.1v rms

3.1,4.2.2 I'requencl'. T'he frequency of tlre power suppl.y outpr{ts,$irali be s00*l cps,

$.1.4.2.:] pl:tse

The IMU ?8V lrh:rse A power suJrply output sirall be: -g0. .rl0o rviilr rcsp(,ct ter the
I&IU ancl Optigs ?8V, 1 lrcrc<int powcar supply.

Tlre IMU 28V Phasei R Jrorver sul,irl}'orrlPut slrull l.le -gi)' il(1" \\,ith rerllxr(,t Lo tl;e
IMtj 28V Phase A power supptv outl:ut.

a
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J.1.4. 3 Optics 28 Volt, 5 Percent, 800 CPS Power Supply. The output voitage of the power

supply shafl be 28.0*1.48V rrne, 800*1 cps. The rrutput ehell be +270'*10" with respect to
the Optics 28V, 1 percent power supply output.

g,1,4.4 IMU nnd O'ptlcs CDU +4 VDC Supply. The output voitage of the power supply shali
be +4.0*0.2 vdc, and tbe p-p noise ehall be lese than 100 mv.

A.1.4.b 28V, 3200 CPS, l Percent Supply. The power supply feedback voltage thall be

2B.6010. EGV rms, 3200*1 cps. The feedback output phase angle shall be 0o *l0o wlth respect

to the uynchronization pulses.

g. 1.4, 6 Minus 28VDC Power Supply. The output of the power supply shatl be -27.5fi.0 vdc.

3. 1. 4. ? Pulse Torcluing Pr:wer Supply. The dc output volta{U of the power supply shell be:

. a. 120*6 Vdc
b. 28 vclc (PIPA PVR INPUTS) (3): 28.0+1.4 vdc, with ttre p-p nolae less than

200 mv.
+20.0*1.2 vdc
-20+jl vdc
Gyro PVR Output: 6t*.06 vdc

S. l. 4. I CGC +4 VDC Power Supply. The ortput voltage of the power supply sha.ll be

+4.00*0.20vdo with a p-p noise level of 0.4 volts or less.

9.1.4.9 CGC +l^4.0 VDC Power Supply. f,he output voltnge of the power supply shall be

+14.0*0.4vdc wlth ap-pnoise level of 0,4 volts orless.

3.1.4{10 CGC +28 VDC. "The *28 vdo Comp TP voltage shall be +28.4*3,0 vdc

3. 1. 4. 1L 28 Volt, 800 CPS Reference.
the interface.

The output voitage shatl be 28.0*1.4 volts nns at

g. 1.4. t? ACE Bias 1. The +4 vdc power suppiy output shali drop by 0. 7c{.3 vdc with the

requirements of 4.2.L.4.2.7 met.

g.1.4.lii ACE Bias 2. The +14 vdc power supply outlrut shrrll drop by 3*9 vdc with the

requirements of 4:2.1,4,2. ? met.

3.1,4.14 PSAAIU Power.
vdc tit the interface.

The PSAAM PWR #1, #2 and #3 output voltages shall be 28.0+3.0, -3.4

3, 1.5 Ccmmand Guldance Compu.ter |CCCI

3.1. b. L Operatlonal Self-Check. The CGC program shall: sum fixed memory, verify thc
execution of the machtne ingtmctione, control prrlaes, int€rlupts and timing, ild exe-rcise
the erasable, central and spocial reglsters; In addittott, the,program shall verify the proper

operation of all electroluminescent <Iteplays on the DSKYs

t

q.
d.
o.

,l
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t

ii. t. ii.:f Ku.','t:olrlri (.rlir:l':rtiulJ. Ol:crution i)l'er{ch liste(i pushlrtttoll shall r'(,islrlt in the
tlt: sr.'r'itrt'd ittdir:;rtiorr tr r I'esult :

Vt,'r'b; (Pleceding :..irrtl in cirrrlunttiori rtith trvo numcrai ilusirtruttons) illumirration of
l.ii(, snrrro tn,o uurrit'r'als in the Vt'iRI3 tlispliry rvirr{ou

lr Nqun: {Pler,'ecling rrrrd irr conjuncti(;n rr'ilh trvo nuntcrrrl pus}ibuttons) illrnnination,ol
tiir: garut: twrr nttnjt:l'als ilr the NOIJN displa.i' rvinclow:.

(r, 1, 2, 3, .1, i: {.;,

DSIiY c{ispla1,
Illurnination uI the respective <:irrrracters on tho

Ci,llr T'hr: illunrinttud ehaructErs ol ilt;rv 1, 9, or iJ ol l.iie DSKI'displav shflll
cxtingLrish pr<ryirieti thc IjN'i'1,'R pushhutLon bag,ru'rt hecrr pres"cciltlturing a DSKY
kract seqrtclic(l .

';
L:. .ST'nY ,\11.I)SKY illumination:shiill extinsuigh rvith the exc,eption of tbc $TR):, TE.[,IP,

rrr,rj RI'IS'IART lanip^*" llefrlr to 3, l.:. 1.-l fot CCC stanclbv rr-'rluirements.

tl:ir.l-. An.v or ali of thi;'follorving I$KY cli(fila.r'Irurrlrs strall e.itinr[rish il
ii Iitnr ilatcti i nitirri lr :

7. ti, 9, '., -

I

..(l)
(l)
(3,t

PROG
Il tiS'l,\ it"l
oI,Ii rillll

E. tiUY ltllL; 'Ihe KHY ltltLLunp ehali cxtiuuish atrr.llhe IJSKY riis;rl:ty contrbl sha.ll
return to lhe mortittrring ruutlne. cotum$ndcri Liy thct CGC.

\'$N'IUIt: 
Clorrrpletes r lcga.i cntry tlep;ending upon tht'r nutultion c'f thq pl'oper sr.quctrce

of VLIIIJ r.rr'\'Ult13,. NOU)i. lntl nunter'.rl Srushbuttons.

il. 1..;.3 l-ris1,11.1 Ogrelution. l.lch iiiited riisplal'Irrmp shail illriniinato'as a rcsult of the
spcciticd stirtruli. arrcl tts t'lcrrttenf oper;rtion rerifiod through thc use of Verb 35.

S1'RY; Actr.r:rtiou of tlrc $'f llY llushbuttr)n for at lea.st :,t st'conrls irftcr entr-v of Vclb 60.

li. KE1 RgL ""t,.1::giN(i): Presence oi Itl' ln iitt i qi Cjranirel 1l of the CGC.

(;IillBAl. t,OCll{: Flescnce of a "1'' in hit 6 of ltLY \VD 1100 l,s a rpsult oJ tlre nrldrlle
4l:i:ir"l CJ)ti inrllc:itlng r.nglee.ironr +(l?0C0 to +tg000'as sltowx b5'ihe coutente of the
L'DLi cnrrrrie r, r,tl,Jrese (0C03{) tn the CrGC, l

rl. 'f l:IIP: Prt.sunce ul' * "1" ln bit I i;l Ch:lnuel 1l o{ the CGC.

t, . I).ROG; Presencc of a "1" in bit 9 o{ RLY WD ll00 a$ gencrattjd Lry the CGC progrant.

II
t-

iI
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t, n8srAnr: Tho result of any or flll of the followirrg conditions:

(t) Stanclby
(z) TC Trap
(g) Rupt Lock
ini Nrsflt watehman
(S) Voltage Farl
ft} F*rtS Fril

g. fRACKEE: .presence of a "l', in bit g of RLy WD 1100.

h. OPn ERR ,StrsUlp*t; Prstcnce of I r?Iil ln btt ? of Ghannol lt of the CGC.

t. coMp AcrY: prolenoa of a ,r1?? h btt 2 of chsnnel 11 of thb cc,c.

J; uptlTilrK ACTtr prcrrus. of a r'1" ln btt $ of channcl gfl of the cGC.

&- N$ A?T: fnf3ry:pf a'ilil.lt blt * ot RLY wD 1100 +t a rresult of coarne altgn
Eneble {Ftt 4 of Chsnnel 12) betng on.

t', Electroluninegcent Elernantg. The following uurnerieal diopiays ehall llluminate
'by prngrd."rn or ffiKT gttrnuleilsnr orrboth:

(1) Fsoc
(t) vEns
(8) $ouN ]

Fhttrlng, vh;n prosrtun glniulst|on eauscs ihe presence
. of a ttl" ln blt 6 of Channol 11.

{4) flegteter 1

(5) Beglator 2'(6) Re$l$t€f g .

':
:J-1'$.4 CGC Comrnande to Heoctisn control syetern (ncs). A "1,, level ln the following bit
aastgrubeutE shall rssult in the prosence'of 3to 6 vdc at fhe inter{ace. A "0,r level ln the
fottowinq bit asslgnments thq,ll rerult in the pr€scnce of Si&*O- 6 vd,c.

Slrrral Ghannel $ tstt No.

*Ptt*h/+X SOL DS ACT
-pttqb/+X SoL DR AcT
+Pitoh/-X SOL DR ACT
-PltOh/.X SOI" DR ACT
+taV+X $OL DR AC?
-Yew/+X $OL DR ACT
+Yaw/-X gOL Dn ACT
-Yaw/-X 8OL DR ACT

1

4
3
lt
t'

€

7

6
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.'Ir\ELE I
()(iC D.TSC RHT I.] TN]'T: T$

,\ l)OI.l.O (;ti\ Spue ific:rtion
I's2011000 Iil.;\'

tSlgr:rrl

r liirll,/ l Z S{ )l
.^ilttll/ r7. SOI
ilt()ll./-,/- S()l
-tlcttl/,-z Sol
{ R(,IJ/IY SOI.
-llo[17l1\' SOI.
I ltotl,/-\' lol-
-Roll,/-\' sol,

illl ,\( )'j'
I)R .\Olt'
I)R,\C'i'
DIi ,\r)'l'
DII \t)1'
t)R,\c'r
DIt ACT
DIt ,\0'l'

I

i

l

:

:

i

i

i

{

I

i

I

I

i

i

:

:

;

:

i

I

i

I

i

i

.'l

;l
'l

1

I
1

I
I
I
t
I

1

1

1

l.
i
1

1

I
l{
I
1

I
I
I

I

I

l
4
.)

2

:
8

6

../3. 1,5,5 (l(;C DC L)isr.:rctc Inpuis. Uirch intel'llrcs s;lusifietl bolorv, u,ht:n cxr:iturl in ncccrtl_Itttt:c tt itlr tltu itplrt''pri:ttu Vtrlt.ljae specrifiorJ jrr 4..2.L 4 sha$ ciru{Ji; tha propi:r. lrit states.as '
spet:ifit+cJ in Talrle I. :

CHr\ Nl(E L ]]IT NO.t 0N I}I1'.\T.\T.H OI.'I" I]IT S'I'1TE

SIVII Supl.r'irtu
;:lc l'r'irru l\lorltr lO S--plr I'lr b6

LE II ..\ttin:lr.lrl
S/C Cr.'ntri,l ol' Satrrr.n
SPS Hcnrl.i
(;N &,C ,lutopiftrL (torrtlcrl
t lllrgre 'J:hr.ust l)rosent
[,r 1 tofl'
( ju i rJ;rnr;<j llof6r.enr:c IiD Icaso
llolri I,'urrcLiorr
l-r'cu *'urr<,lion t
'l';\ '.Xrarrs. Ctrn[r. . 

..

-X'['t';itis. (-'onLr-.

*'\' 'l r;;tn-s. Cloirt.t,. , :

-l"fr"rns. Cr,rntt,.
t-Z 1'r'lrrrs, ()ontr',
-'/. Tritnsr (:on[t..
.t Ititc:lr llot. Currtr'.
-PiIt;:]r Ilot. Ctrrltr..
t lkril Ilot. Contr'.
-Roil llo[. Corrtr..
t \/lrrv.. llol. ('oritr..
-1'lrv ltot. Uontr
Illl : Clr l{t."

I
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A POLLO' G&lrl €pecf fi c atlon
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3' 1.5. 6 Attitude tmpulse Control. The ltsted posltlone of tbe Afrltude Impulso Coltrol
handle on ttre G&N lndtcator-Control Parnel shall result in the associated signais tndlcated
by a "0" level in the blt locations specified.

Handle Poeitioq

Up

cScJ9hanpgl BlLNq.

Down
Left
Right
Clockwige Rotaflon
Counterclockwise Rotatlon

a.
b.
c.
d.
e.
f.

32
32
32

32

32
QO

,
1

6

5

3

4

3.1.5.? Main Engine Slgnai. 6 irlrr level in bit lB of Chtinel 11 of"the CGC shall regult in
a SPS Ettgtne ON/Off stgnal of I to 6 vdc. A 'r0rt level in blt 19 of ehannel 11 Bhali reeutrt
ln a stgnel level of 9.6*0.5 vde at the interfece.

3. 1. 6. I ?elemetry Uplink

3.1.6. 8. 1 Acoept-Block Upllnk, Wlth the UPLINK swltch on the G&${ Control panel ln thet'tgCEPTrt pqgltlon and wtth an Accept Uplirrk aignal preaent tn accordance wlth 4.2.L.4, arrln level ehall be present tn blt 10 of Channel 83 of the CGC, and contlnuity chall exist at
oorhscttlr $6P? between ptns 4E and 49. lVtth the UPLINK swltch ln the ',BLOCK'f poeition
andytth al Acoopt UpliEI(signal preeent at connecto" sopg tn accordqnce wlth 4,2.L.4, &
"0t' levcl ghall be present l,n blt 10 of Channel 33, and.contlnuity shsll not exlet at connector
60P7 befweort ptru 48 and 49.

!.,1.5.8.2 llpttnk Tos Fast Ala.rtn. An Uplint< pulse rate tn excess of '6400 pps shall cause

" 10" to be.pr-esent Iu btt tl of Channel BB.

3.1. S.8.S Tranemlssion Verlficatlon. Interrogation of the CGC erasable memory ghall
determlne lf the known Eequence wa.6 acceptsd by the CCC.

3.1.5. I Telemetry Downltnk. Wtth the Dlnk Start, Dlni< End, 
'and 

Dlnk Sync signals in
accordance with the requirements of.4.2,1.4 and with Dlnk Start and Dlrrh End pulaes occurring
at any rate between 10 and 50 pps, a,lO-blt word shall be present at aword or buret rate
equal to the Dlnk Start and End pulae rate. The data bits shall lag the sync bits by less than
1 gsec.

3, 1,5.9.1 Downllhk Data. The Dowrdlnk Data eignal ehail have the following characterisgcs:
(Bcf,crenoe Flguro 2)

a. Amplttude (A): ?*gV

b. Pulse Wtdth at A/Z (Brt 2.5 p.Boc to 6 psec

c. Maxlmum Backswing (C): 0V

d. IVlp<lmurrr Droop at a ma,x of Z psec (D): Ib percent of A

II-11
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g.1.6. 1A Attitude Error $ignaJs, The CGC shali iceue the followlng bit coDrmardg tu the

IMI;/CDU DAC's resulttng in the specifled ac totai voltuge and phase outputs for the Pitch,
RolI and Yaw Attltucle En'or stgnals.

Increment F ronr '0

:. {!rtg) .. __-

+386
+S64

+160
+1.35

+$0
+0

-90
-r$s
- 1S0

-884
-385

,lnbrement From 0
(hlblr

\
+BBB

+S84
+150
+135

. +90

0

Attltude Error
(V rms)

Phase r'

in
ln
ln
lese than *So

in

l!/A {ir
out
out
out
otit
out

..5.0s+0. 66

5. 06*0.6{t
2.LL*f ,27
L. 7830,2$
1. 19rO.15

0. 000*0.056
I, lgc{. r5
1. 78*0. 23
,-.Lt*f*.21.
5,0610"66
s. oBdf .66

I

*Phase ls meactrred with respeet to the 800 cpe reference voliege.

g,l,6.'t0 AttfUrrde &ryor 8igil&ls to Eaturn Gutdanae. Wiin the proeence of the $/C Control
of $atura diEcrete st th6 lnter{ane, the CQC ghail tssuo the fOltowtn$ bft conrngnds to each

of tho tMU CDU DACrs rsgulting ln ths dc voltege ouftutc for the Pttch, &oll und Yaw Attlhrde
Error filgaate. Ihe nslrt voltr6p on the dc lavel sbtll bc llcl than 00 mv trl,

Attltude Error
(vdc)

+5.0610.8Q
+5.06*0.30
.r2. 11*0.1$
+1. ?8*0.11
+1. 19*0.0?
0{{.01
-1. 19{4.0?
-1. ?8s0,1r
*2. 11*0.18
-5.06*0. s0'

-S.06dO.30

?. t. ?. 1 PIpA Sca.l; F. ictor. The PIPA scsle iector ln :r lg ftelclphail not devl,ate Iroqr S; gf cp/.;
aec/pulae hy more than *1900 parfr per rntliton ,.In,ed*ltlon, tlte,acale fgctor sfsll mectlFo
stabtltb' regulrements of 3. 1. ?.4. I :

'2
g.l.?.e PIPA Blae. The PIPA hlas in a lg fteld etral'l not oxoeed.2,20 ce^/eec'andshal,l
to the etabtt{ty requircmonts of 3.1. ?.4. 1 ''

.epafo*m

\.
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ll.I.7. I PII)A :rncl IRIG statrility lletluirctrtents

i].1;7.,1.1 Calr:uletion of .I,IPA utd IlilG Stabilit"v" 'le rtns. 'fhe coelflcient stability terms (D1,
D2, lrtld D3) siurll bc'calculated irfterl each data point lo dctcrinine if lhey cxcct:tl the uuuiinruni
valuos. The coeffir:icnt sLrbility ternrs shall be crlculateri as follorvsr

Equations for Calcu}$tine Stabilitr,'I'cnrrs

a. D1 . 
1",_, 

- *rl

b. I)z- f*,_,-t,l
c. DB = 1",-, - x,I

x .X
i-2 i-1

x

+"

X XF,I i-1 i-3 i*2

$here : X. is last datt point,
I

X._, ts last previous dnta point (lSS or Cl and N), 
..

Xi_Z iu laat data point be{ore Xi*l 0SS or C lrnd N), ancl

Xt_U is last dnta point before Xi*Z (tSS or G:rnci l{).

Maximurn values for Coefftcient Strbilitv Terms

COBIrFICIENT TINI'tS D

't- X J.

crn/sec
ppm
meru
rneru/tr1
meru/g

0. 50
400
6r0
17. 0
14. 0

0.70
500
9;0
33. 0
21.0

D
3

0.90
600
11.0
40. 0
2'o. 0

D .)

1)

s. PIPA tsiao (A5)
b. PIPA Scole Factor
c. IAIG Bias Drift (NtsD)
d. IRIG IA r\cceleration Drlft (ADL{)
(.,. IfdIG SRA Acceleratir.rn Drift (AD.SRA)

g.1,7.4.2 lletest. If the Dl, DZ, or l)3 value for any'PUrA or IRIC exceecls ther urrxirnum valuc
givcn in 3.1,1,4.1, l,hat PIPA or IttIG shall be retested in thr: sequence shorvn bclow. 'llhe co-
efficionr stability terms shall lhen be recalcuialr,cl. It tire nrruiinrunr value Ior D1 , D2, or D, is
excceded alter the retest sequ€nce has been completed, the crlteria of 3.1.7.4.3 shall fipply.

Retest Secluence

nm
System to
BTAN

Upmode
syste.rn

to OPITRATE

3. 1,7.4.3 Stabillty Requirements. Fiiiiure to be within tire maxinru:l values givcn for D1, DZ,
or I)q itt ii. 1,7.4.1 after the retest sequencc of 3. 1.7,4.2 has heen completerl shall constitLrtc -

Iallurc of the assembly. o '

3. 1.?.4.4 PIPA fig:russing. Ua PIPA is elegausscd, itstrall be rcteste:rl in the sarnc'sc(lulrllce
a-s in<licated in 3.L7,4.2. The rerluircurcnts of 3. 1. ?.'1.2 sha-ll then agrply. Dnta tlken prior td
the clegaussing shall not be uscd in cal.culating stabilitr ternrs.

ItetestRetest
Dt, DZ or I)3

exceeded

II-15
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3. 1.I Stahjliz.;tti<.xr [,oops

3.1.8.1 Step Ilerspotlse, 'fht'IitIC flo:rts shall be init.idly clisl;lilc(:rc-l flolrl r.,lr:r:tricli null by'tlrc
al)pllcntion of 10, 5, artd 5 vclc *$7,, to tlte test input-s of the r'<rsltectivi, Inlr(.1', trlltlrjlc', lrn(l ()rr[cr
Ciinrbal dc ampliflcrs irnd shall t'cbrrn to irull ul)..)r1 rourovrrl o1 this t,oltruIt.. 'I'hr-. lirrre'irrtcrv:ti
betlvcren tlre lcnioval of thisr di.stLtt'l;ant:c lurcl tlp sottting to wltl.'in 'ri!i1 of'steady st;ttt viLlur: shldl
not exceod 0. I secottcl. Iito iltrrer trncl rntclcllc girr:bitl Lrrl'or sign*ls shall have ir nraxlmunr of
3 oscillation peaks outside the 59i folcr':rnce bltrd. J'hc outer girnba.l crl'r)r signnl shall travc a
ma::inlunt of 5 osetlliltlon l)c{rks out.sir.lc tlrt' 5(ic t()l(.'l'anc(-- }lurrd.

3,1.8.'2 Gimbal forquc Lcvei. 'l'hc frir:ti<in lcl'el of each gilrrb;rl, rvhen forrluecl lry its IllIG,
shitll not excctld 26.5 in-oz, fts clerrrcrnstratcd bv a preak [ol'qu(] trrotor ourrcrlt not to r.xcet:d
0,125 anrp.

3. 1.9 IITIG Drift Coefficients

3, 1,9. t NBD. lhe IRIG l-rtas drift (NIII)) sh:rll nrtt oxceed 1J.0 rneru nriL\inrurl liliit :rntl shall
eonform to thc stallllity requifcnl€rnis of 3.1"7.4,

3.1.9.2 ADIA. The IltlG cirtft clue to acccleration nlongS the input axir; (,\DI.,\) shall not (,x(:cecl

10{} mcru/g nrruximunr limli anc,l shall rronl'ornr to the, stlrl-rilitv lcquircrrrcnts o{ lj. I ,i.4.

3.1.9.1] ADSH;\. 'fhc IRIC drift cluc to acceleration alonil tho gpin rerferren<;e n,xis (;\D,'ill;\t
shall not excecd 40 meru/g nr:r.rintunt llnrit ilncl shflll cofifolrr lo thc stnl;ility rr:tluirernerrts
of 3'. I .7 ,4.

3.1. l0 IRIG Scdc }ractr.rr, ifhtr IIIiG pulsc torque sca.le facrtor shall be 2n rarlians/p3l yxrlnes
+ I ?50 pprn.

3. 1. 1-1 Gvrocompassiul;. 'i'lre follou'ing lerltrircnrenls shlrll lrc rnot ft;llr.rling:r sehling lrelliorl
<-rf l1l0 tninutes. il'he outcr ginrbal :xis of the s.vstem shall lre alignecl to u'ithin.()(i.i)*0.5 lrrc
degrccs of local vcrtical inlttally n'ith X*n,, along the desir-cti azimuth :rnrl 2,.*, rlown.

3. 1.ll.l G.vrocomplrss Accut'ncy. After 4 ltouls, the acculncy of tlre g5,r'ocoll)pos.i shrll llc
cleternrlned using optic:rl targets. The Zgrur rrxis sh*Il be rvithin 0.041-r'clegrees of lhc rlcsirccl
vtlrtical re'ference p,osition erxclucling the eiror clue to pleviousl.y meirsure(l aocelr:r'onrett,r'
bias. The XgXl axis slrall l:r'rvithirr ltt.0 nrililrndilrns of ther clcsired azinrutlr rLtfol'cllc() p-,ositir.rrr

cxcludirry- the error due' to plcviousll/ r.tiea.sured gyro drift.

il. l. J1.2 Gyrocoml-rnss St:rbilitr'. t\f1.cr 2 hours oI scttlinq, the stabilit.','o{ the livrocompass
shrrll l:e detorniitrod l;v nronitoring girrrlral rnglcrs. Irronr :l lrours lo 4 hours, rr'i[lr tht'syr;trlnr trt
nominal btts voltagc, thu pe:il< to ped< spren.d-of the ouler ginrbrl anglc shirll not excoLicl {}. l?'
and the penl< to peak spt'ead o[ thc lnncr and nririrllc girrrl;nl nnglrls sha]l ncrt cxceecl l). ()(;".
The systent sliiill tlten be olx)ratr)(l for i hour with thc lrus vol[age ?rt thc lowr:r linrit. 'I'hc

lreak to peak spread ol'thc outcr ginrl.rnl arlglr: rluring thi.s period shall not exccerl il.:j" lrnrl the
peal< to yteal< spt'eratl of thc iuner lurcl trridrllc g'itrbal rng-lr3s shall not erxceed t). {)9o . lhe s}:stenr
shnll then ltc opera.tetl fot: onc hout'n'itir thc l.rus voltagt lt thc uppcr" lilrril, 'l'hc pcal< tg irc,ak
sllreacl of thc outer ginrbal lngle cluring'tltis period shull not excccd t).tio an<l t.he lrcuk to ltcllk
sgrread of thorlnner and nrlr.ltllt-. girnlrlrJ :rr44le.s shall not excec:ri (), l3o.

Ii*16
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:r, i.l3 S\''stetn I'irre Aligr)tnt'nt Ac:clrrat,'r', 'lire Stuble Xlenber (SM) as defined b5'the X, y"
lind Z lllP.\ itruuL u-res shitll lrt' ldignecl to:l l<norvn'oric.ntatiqn with respect to the SXT St LOS
u'ilh;r ti\lt.rintutti cI'rot'of l5o al:c seconrls lbout "rri1'PIPA input lrxts. 'I'hte 

"lratt be.oc€om-
plisltccl b-r' an r\(iCl eligruhtrrf lort lrr.ogianr in cr-rnjunction n,itir the l.ine Alignment procedure,
'l'lt(: rrra.xinlrulr e rlor shlrll not irrc,lude thc I,Ilr;\ bias tcrms.

:1.1. llt Optics Control

3, 1.ll]. I ZrlloOptics

3. 1.13. I.l (l(.]C i\Iode Indicatit.rn. f'hel.contcnts of Channel g3 bit.{ of the CCC shaU [s 4,rgr",

lj' l' llJ.l.: C(,iC Anglt] Lluttntet's. The 'frunuion arrd Shdt CDU Counters ln the CCC shall.
intlic:.rte 0.00t)" ;0.0()rj', -0.007" tncJ 0.00" t0.09", -0.011" after J0 seconds,

:J. J . .l :i. 2 trl;Lnrriri }Iodc

lJ. I.l:1.:.1 lletjck: Brightntrss Clontrol Operatiolr. The Rl:TIOLfl tsRICItTN[S$ control shall,
vltt'r. thc illuirrinittiotr of the ollticld reticlers aricl thc SC'l''fPAC retrdouts

:j..i. lii..3. ? Og;t,irs Courtlitt:tte 'I'rlnsfornrilti.on Contriol. l'he s-vstem ehall rnest thc lollowing
t't'ritrir'('illelrts rl'hilc in the llesolved niotlu at lro SCT shldt angle ot 225.000 lrc degt'ees anel an
SC f tlunnion ar4;le of l0 arc clegrecs LOS.

li. l. l:1.3. ?.1 Phaslng;. \4'ith the cr.rntrr;l sLici; pr.ruitionr,rl 4;*10 urc degrees in the uppcr right
(tuttdrant. thu ilrget shall aptrrenr to tnove towarcl thr upper right fteld ol'vir:w of the SCT at 45*10
rit'c degt'r:cs, 'fhe Stl,\t'".'f CDU i.ndicttiott ehail cirange no llore than l0 arc 6egrees betqre the
irnlgc lt:lrvt,s the SC'f fiei<l of vlcrv.

3, J.13.?.2.2 lpruge Rrutc. With thc CONTIIOLl,gttlipEEp selector s*uitch in_the "MEf,)';
[)o:;itiol]. Lhe iru4ge rate ot'tt'ave'l as me0sLn'trcl Irom control-sticli-on [o cotrtrol-stich-otf
sliull irer 1,25 arc dr-.grt e7'sec ilJ l)crcellt,

1,.1.1:j.?.'3 Optics Slerv Rtite.' With the st I-OS sltlwed about tlre trurrnion or shal't ixis i* b.ltr
r-lircctions :rntl the'l'Et,ESCOJ)I'I TIiUNIiION srvitch in ther'lSL.A\rli -t'(] SX1"'position, *ncl the
llit'r:cl nrcrtlc sr:lr.:c[r-.cl . tlrt, lclllrrl,ing rc,quir.errrclts shirll [e met. , '

3. t,l3.Z.3. I $la.riurutt: ltuLt'. With the CONTTTOLLL;H SI,iifD selector srvitch in the "I{I'r
proi:ili(rll litld the Clontt'r;l Sticli ilt nutsitril.rrri, the SXT 1'ltUNNION urcl EllrlFT tachonreter out-.
trrLrts shlll bc ij.ij,tl.lJ\r r.rrrs uncl 3, lj:Ll,g\. l'nts, respectivell,.. The SCT.TI{UNNI{JN ancj
Sllr\l;'l'Litt:hotnetr:r outyluls shlll be 0.85*0,lli:rV rnr.s flnd J.5*l.BV rm$, resp€ctively,

il. l. 13.3.3.1 llcciiunr Itare. \Vith the tlONTI1OLt,I'lR SPr:-ED 6elec{or $tyitch in rhe "IUEI)"
Pos,iliott iincl thc ('ortlt'ol Srit'lt at tnu.xinrurrr, the SX'I TRUNNION tuclrorrroter oqtput shull be

l_

I
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0.33*0. l3V rtns anrl the SX1'SH.,\F'l'tachometer output shatl be 0,33*0. 13V rme. Thc SCT
'IRl-Ji\iNION tachouteLor output shall l-re 0.085*0,035yrnrs ancJ the S('T SIL\f 'l'tnchonretr.rr
outpirt slur.ll lre 0.33*0. llJV rnrs

:J.1.1:].2.3.3 l,ow R&te. With the CON'fROLLEIi SP!:llD selcctor swltah tn the 'rl,()\\vtr
posltlotr und thsControl Stick rtt mrLxitnurn, lhe SXl'TIIUNNION tachorreter output shrrll
be 0.033*0.013V rnrs ancl tht: SXT Sf tAF'f tachomcter rrutput shall be 0. rt33411. rit31, ,^.y,..
.The SC'l'TRUNNION t*rchorncter output.chall be 0.0C19$11,004V rnrs ancl thc.SC'f !iH;\I,'T
thchometer output shall be 0.t)33*il.{)l3V rmH. Witlr thc control stich in its cletent posilion,
the St l,C)S rh'lft rlrtes shall not erxccotl thc followlng:

Sha-ft drift
TrunnJon dlift

.? r(h,/sec
t ffiisec

:

:]. 1. 13.3 C)trrtic,s Computer Mode

3.1.13,3. I CGC !\l<:rte lnclicatiorr. 'l'ht,,.,sp[r-'uLb rrf Channel Bl], hit s, shnll lle it',t],'lnclicating
tlre OpTICS l\{ODE sriritet, is in thc "COTUPUTER" 1:ositlon.

S. 1..14 Oitics i\llgnrneffi Accnracy

I. 14..1 Scanning 'ltelescope

3.1. t.4. 1.1 ,seanuing Tetrescope .6.lnved to llXT. Thescannfurgtelescope sball irrer:t Lhe
tlollor+'ingrequixeh')enls. 

' 
' :,

3. 1.14. l. I l Star LOfi. rftre SCf LQS shiill lrc lrarallel with thc SX'f St l.OS withln 0.li flrr:
(le6rrcc for i)" ilncl !5o rvhcn thc TU[,USC()Pll TRUNNI()N srvitch is in the "SLr\VE'l! SXrl"r
llos ition

3. l. 14. 1.1.2 Offset 25". The SCT tt'unnion:ugle shall be autr:rtratlcrull.y ot'fi;ot to a lxrsition
rvhJch places the'targtt reticle,cctrtcr within a clr:cle bounrleei by tho'SCT reticle 25 arc tlcgree
cllscontipuitl, y11*n thc T.EI,ESCOPlj 't'RUNNION srvitch is ln thc "OFI;.$ET 2;i" posltion.

3. I.1.4. f . t,S Landrnark t.OS 0 Arc f)egrrees. Thr: SCT trunnlon angle shall rutornntic:rll5'
zero ll a 1:osition rvhJch places the target reticle center within a circle boundt'clhy SCT
neticle 0 arc degree discontinrrity when the TFII,ESCOpE TIIIINNION switch ls in thr: 1'0"

position. 
,

3,1. 14. 1.2 SCT [,C)S'Positjorral Accuracv

3.1. 14. 1.2.1 SCIT Tt'unnibn'f PAC] Accuracl'. The trunnlpn TPAC ehail tndir:afe thc SCT
trunnion line ol'oight angie rvithin *().22' .

3, t. 14.7,?.2 liCT shaft TPi\C ,\ccureev" The sfurft TFAC shall incticate the SCT shaft
anglewlthin*0. Il". .'

3.1.. L4. 1.3 lmage Resolution.. 'I'he Scanning'telescop,e shall have nn image resolution of
3 ru'c nrinutcrs.

L
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3.1. 14,2 Sextarrt

3.1,14,2.f SXT LOS i'ositional Accuracy, lhc measurement irccuracy of an included angle
betrveen the St LOS and LLOS of 45.000" shall be *2 bits using the CGC MARK routine.
Subsequent mea$urement accuracy of 45.000" *30, 60, and g0 ar:c second angles shall be
*2 bits.

3.1.14.2.2 SCT LOS Parallelism. The optlcs tn the Zero mode shall have an included
angle bctween lhe St LOS and LLOS of less than 10 nrc seconds ln the measu rement planc.

3.1.14.9.3 Image Resolutlon. The Sextant sball have an lmage rcsolutlon of 10 arc seconds
at the center fteld of vtew.

3. 1. 15 Optics/CDU Flerformance

3.1.15.1 Comtnand Rate and Positlonal Accuracy. The St LOS shall be posttioncrd to a
trunnion angle of 45" *5 bits ancl a shaft angle of 270" *5 btt,s with e maxhnum CGC rate contrnand
issuecl to tlte CDU DAC's. The CDU shall exhil-rtt an aver&ge torquing rate of 1.8i1" +0,45o per'
second for the trunnlon rate corrrmnnd and ?.32'*1.83' per second for the shaft rate conmand. 

'

3.1.15.2 Thrust Vector Control Conrmand. Wlth the presence of the CN&C Autopilot Controi
and SPS Ready discretes at the lnterface, the CGC shall be enabled to issue the followtng bit
commands to each of the Optics CDU DACrs resulttng in the specifled dc voitage outputs of thc
Pttch and Yaw SPS lJngine Steerlng signals.

Increment Frorn 0
( bits)

SPS Engine Steerlng Signa1
lvdc

+385 +5.06*0.30 \
+384 +5.06+0.30
+160 +2.11+0,13
+135 +1.78*0. ll
+go +1.1s*0.0?
0 0+0.01

-90 -1.19*0.07

:llli3.il
-384 -5.06d{,30
-385 -5.06*0.30

3.1,15.2. I Noiso. Tho noise voltage on the dc level shall ba less th,Ln 50 mv nns sinusoidrrl.
The.nonslnusoidal noise shall be less than that epectfled in Figure 1.

3.1.15.3 OCDU fall tndicatecl by lighting of the tracker alarm shall'occur with a.liff*rrn".,
between OCDU reacl counter output ancJ optlc resoiver oul,put of greater than 1,45' lior shaft
andlor greater than 0.72" f.ar trunnion.
3. 1. 16 Astronaut lnterface
3,1.16.1 Mastor Alarm Interface. The M.{$TER ALARM lamp on the G&N Control panel shall
illurnlnate when 0*2 vdc ls present at the interface. Wtth the MASTER ALARM RESET switch
set to "RliSET", +28 vdc slgnal shall appear at the tnterface. Wtth the CONDITTON LAMP con-
tr:oi sMtch in the "TEST" posttion, a +?8 vdc stgnal sball appear at the tnterface.

II-1 9
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3. t. 16o 3 MARft h&dRK ffIiJECT lrunctlono Actirratton st the MAAK a4d ivIARK
IIEJINCT nwitehes'sl*11 reeult in a."1'i'tn blti,9 anrl ? resppc*wly of Charuicl L6n

3. 1. 16. ! L,EB Conilltion Annurrctator. tfrelrClqS, C'1rc, Ifl$.oondiilon a"**
be conFotlcd by trc COI{DITION LAfif,P eontrol swtte&ri With tro esltch In tie

. por;itloa, the lanrps c;rn be activetttl; l* tht (E'F nolitio& tJre lemnp carrnot be
activated; in the TUST ponition" tha S&ltr.tCQ lunt:ehall b6 tfiudn[trd. . .

AMPI.ffTIFs
(klilltvclfr)

s10
Tm6 (,$i[rsecrindl]

NONSINUSOIDAL ITIOISE LUfiIs}

FIGI.TBS 1

shell
ON

500

360

800

s0

J
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i'.

ri
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i .\ PC t. t.() (;**N Sp,.r: ifi,:rrt irrir
I.)S:(, I ;00(l k Ii\r c

;1 . I. Ii lJliglht {.ntalif icatir)n iur(l ()l)r:l':liiorrlrl Signirl Corrrlitioylr,l ;!.;56;1rrl.rl itr;

;]. l. 1.?. I $iqnrrl l,ist

3.1.I ?. 1.1 (lilIlrl))(ill Signrrl.' . . 'llltc; I'rrllou irril ..ignrtis shlll ltt:. ntcitsur.r,(l rrn lrrrtlr ljligIr
(Itllilirlrtion rrrlrl()1rt,:';ttic'rral Signll ('rrrr(iiLiorrtit' .\ss,,rrrlllir.s:

lt,
li.
cr.

(1,

(r.

f.
(t'

ir.
t.
j.
k.
l'n.
n.

1X ilrsoli r,r fiirr .arrrl Llrrs f ,ou' (lairr
Sr'l'\'() I'lt't'ot'S
:.ll(l{} Cl l)S }tou,r'r' Silpltlv
i)II)..\ c.1s : '"
CtrJC \Vlrrrrirrtl
(t1tt ir:s Oltt:r'lLtr' L--isr: r.ctt, (tii,t) cl)sj )

'ilud{r llri(i 'l'runnirrtt Ii.\C
8()ll C:Iljj l';. IllU l)orvt:r'$r.r1.rpli'
?$ VllC (lCC: 01rt't'rttt,
j$ \'l)tl Slrrntilrv
I)I [)-\ tl't'rrrlltriftu 

I't,
:1.5 \jDC Iliirs
l!() \'llC lrOwer. n-upp{.1,

sis'nirls slr:tll ll0 tnclrsllr''){.1 ()tl I,'light (Ju;rl itic:ltiop li jg1,,,1 (.sririltiplcr ;\ss.rnrl,l.i.s:

a. l,itch,, Ilrril,,:rntj Yarv,\tii{.urir,,ijlrr:trl.s
b. lX .tk,soli'r'r gin tligt, Gairr
c. 'ftrrr1ur, Ik',l.cjr Cltrltcnts .

tl. Shlrlt trnd'['r'unrrirrrr ('J][i Fint,J:] r'r'or.s
c. I{r0tt,t' Cuirt'nt l-'isc r:t'tc
f. []lrru,cl' Culr:,.rni l1i$t:r'r:tt;
g. SX'l' Slrlft ltrrd "l'r.nhnion 'luclrorr.lctct.
h. $C1' S;haft i.rnel'i'r'unniurr'l'{rr:lrt,r't'rr,t{r,
i. IIiIG 1l't,nrlrt.rj'11{11f i1

j. if {10 C I)S 1q, (rgrt.ie s l)orr.cr Supl:ly

:t.I. t7.: {-iti I'l}C ArnP.lil'ir:r:s.
rrutltut fol thr"' (l(i(l (.)tx'r:lrtc hu..,
4 . 4 *tl, ;-r vric .

Illll ,:Lluirili.r'lrus, :trrrl Ilc,irtr,r'('ttr.r.crrt (lis(:,r(:1,,: shlrll lrc

:J.1,1?;l! ,Pow'or'liuplrlit's, Illowi'r, I)i.sg1.1.11,, an(l'fil lliai Arnplilicrs. ,flrt,S(...\ arulrlilir,r our_
1rut.s f<lr. tlrr'('i&N i)r.rtv'rrr Suplrlit.s, Illt^r'r.'r'L'ut'r't'11t rliscr'itr:, irn(l Tlll lii:rs unrplifi,,r,shult
crltilrit tltg frrlforyirii l)C OuIl)1ts:

Innut $igrr:d

120\' l)C l)orvcl Suplrly
ls\', ii:{,{) ('l)S [)r.rryr:r' Sulrlrlv
2S\', S{)'} (:J,S I)ll' no\Vi..r.Su,,1,l1'
:ii \', 8{)ii O Itli r )rrt jr.s l)orr.i,l. Stt 1t1,1

$c.,\ ()ur UL

:i.5*1. J rrlc:
.l ,.1*{.).5 I'tlc
4.'J'r*o.,1 r'clc
,{ . 5*tl. ll vrlc
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t

S(lA Cl)1. I" jrrl
L,t'r'or" Irr l)u t

1.0 r'r'rr-is
1.0irms
{}.6.1 vlrtrs
{). {i'l vrnrs

;\ I'i'r'1, t.( : CttIl Sliccil'itrit ion
l.)sz.)1;{)00 iil..\ (}

SC,\'(ll)tl pi'r,r
lirror ()ut rtl t
4 . 6*{}. .i vrlc:

0.,1*{).li vrlc
4 . t;.rtt. 'i r rlc
i).,1*.(1, -l r ric

Ir4lrrt Sigiral

Illt"vrt' f)iscrctrr (Xttt) i,',. 1

t,)pL.ir's ( )1lr'i':rl,' l)iSi,r't't,: (,rt){i lypgi
_. .;\'l\C 'l'll Ilirr.
(lll('\\'rlruirrg

('r.'nt i'ol St i<..1<

i:!--lltlt't'rIrlrtt
Lr.l't - lihlrl't. in-plrusr:
li i{bt * Slrlft , ?i-i)hlrstl
J)o\r'r) -'l'l'rrrrniirrr, irr-.1lhlt,sc
l.' 1t*'l'r'rtnrriorr., r-phlrsc

SC,\ (tur rtr t

l.:i*rr. I Vrk':

1.

.1.

.i:l'{i. 'l 1 11,,

.l*rt. {)(i Vrlc
li+tt. {i r,rlc

i]' l. l;'.'{ l)l}) liurl Iri[(i 'l'r't])lx-irtttll:c irtriit'lriirr.r r\nrlrlililrs;, \\'itir lli,, s\.sL(,r], iri thL, i.',,1.111,.
tttotl,' liri lr tttirtititu)lt ,rl lJ rrrinut,,s. thrr liCl .,\ irrlplilit,r. lrrtl)pts lr,r. tlr , Iiilri ;1rrj I,ll,.\ r,,rrrj,. ,,,-
tr:i'r' .slurll lrr, .'. Tlj*r'1 . E{.1 vtit'. iir)(l -. tji.i*r,..lrt t tlr., 1-(l.sl)(.(,tir t,11..

It. l. l?.5 $t,r'r'rr Iillorr' :rrr(i 'l'rir,rlUi' Xi,r{1y1' Cr.rrri,rrt .\prlllifir:r.s. '1.It: glrirr r,t tIr, li(..\ St..1.\,i_r
l',t'l'iir' :rrlpl ii'it'rs lrrc{ tht' T\l L'r.n'r't,rrt iu)rlrlilir,r's .bhr}ll lrr, cli_rir:r'rn jnt,r! l,r. lriii,!r ing rr tt,sr inl)ut
ittto fltt' l)S,\ (iirrtlllrl Sr:r'r,o itnll)l Il'i{.'r. il}]cl (.r)ptl)lltipii tlil crlrut.tll-i, ilt tIr. SC.\ Slr,rrr 1..r.r.1r, irr,ul
;lgnlrl ltr thr'{'lllllllr irr t}tc St'.\,rutptrt :=ilirrirl. ,l'h,,g3irr ll tlr,,g(-l ,\ $i.,1.1,11 I.lt.,.,rl{iltrr;,llili,,;-'
sltlrll llt' t).1,1 lali;'; trlt"vt'ttts, lltl qlrirr ol {.hl S(',\ I(; rrrrrl Il(; 'l'.\l ('ur.r'r,irt l}}tlrliti,.,r,.,; .lr:rll lrl
l-r. t)*l. r) \'/ \', littti tltt' Qltirr trl tlrr' ()(; 'l'11 ('rl'r't.,rrt lrrril,lilir'r. slurll ltr. -. \+ i. it \,ir. \\ itlt'nr; li.;.1
in1lU1 li ppl inr.. tirn SC.\ 'l'\l (f rr r.r.t,rrt rrrll.rl ilitt' (t11f j111 ls sllrll lrr, l. ,-rrtr. I r.iii,.

;i.1.17.(; [)]l)r\ i;,jS .\tn1rl ificls. 'l'ht':i(-.\ l)Il)..\ (;''S irnrlrl i['i,.r'rihrrll lrl t,rrrlrrrrl,rtl lr.r. lr.rrit,r.-
irrg Lltir l',.'(:()r'(l('(l SC.,\ J)ll),\ (;./S ()utl)ui. f'or lr [)I]).\ lo,,1r.losur.r, I'r.(,r)r tlrr.-,1i" lirrrji ;r,rrl'[hr.l;i';o lirlrit' 'l'lrc S('.'\ rrutr)ut.,lttlll t'r,.sptrlti ;r(:r:,.,r'rlirrp,;1r.. ;rrrtl lift,.'r ltrolr r.lr,sur"r: ,'r,.Si..i,ru,,,u,sllrll lr:' j..r*tr.,l vcle

:i .1. 17.; (iilrrlr:rl [tCs(}l\'or. I..)\i (iirirr ,,\rir1,lifier.s. ].ht, girirr ol'th(, SC.\ lX ilils(Jlr,;,1. 51111r 1l]lri(lrtsitlr.'lrntlll ili(lt'.\ shlrll llt't,rrirlutrl,,ri lrv (:()nll){tr.itrg thr,, clIltrrg,,, ip tlrl S('.\ r.t..:rl\.{,1. :rpljrl ili.r,
iltPttt t,,ll:rr-1','to tltt't'hlrttgt'irt tltr'$(.',,\ r'r:srll\'{rI ittnlrl it'i, l ,,,j1,rrrt v,,li:r;.r,r. lr rr.girr-,lilrl riirlrllrr,t,-
ttrcrrts ol 4J" aitd Jy:)o lft:r' girirr ol'tlr<, SC,t IX 1,,-.:sr.rl \.r,1^ ltll.r;rl il'it,t s >lurlf fr,, ,r. lJ:l*l: :
vc jc,/r'r'rtrs 

.

3.1.17'8 lit'sr.rlvlt' tX Jin,'iligh (jrrin.111r1rl,i'i,,,,0. 'l'lrt. [4lri1 rrl'tlrt. S(]..\^ r.r,sr,lr,:r lX sirr.,
antltlil'it'r's shitll'l 'c' i'r ltltt:ilt'tl bv c'onr1)at'irrg thc r:hlrrrgr, in thr, SC'..\ r;osolr.(,r lX sirtr, lrnrlllilit,r.
itlllttt, r'.rlllr1,';t'ttl tlrt'c'ltattgt' in tlrr: S(',,\ r'r'sr;l\,cl'1X sin,,iu)t[rl il'icr.nrrtput volt:rge lrlr.r, 1,l,t" l,,r.itttittrts io giltlll:tl ilislrl:tt','nl('t1{. 'fhr: !i:rln ill tht: S('..\ r',.,stil\,rtr lX r;irrt,:lu:l)lil'it,r.s -lrirll ll,,
{). ;*l i', r'rlr'.'\'r'lls

j.i.1.17.1) t'l)ll Fittr' Ilt't'ot' .{tttplilir.'i'S. \\titlr thr,('(t5'1-ll(}l,l.t,;l( SI)l;1,.1}.sclct'tol sri.itt,h irr rhc"lll" lrositjtirr rrntl thc ('or.;tf'rrl Stick tl i,s1 rlrc.r,(l irs specifir,d l)r,111u, until thi,(,()r.r.(,sl)()nilirrg SC \(lJ){; 1'1n(,r.,t'l'ot'input is r.rl.ltllirrt,rl, tht,SC;\ CDLi fini: L, I.l"or,()utput "lrrtll lr,, lrs sllr_,r:ilii,rl:
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A t'() LI.C) (;&N S1;t't,:ifirrtliern
lrlj;l{'r'l ,:1t)(rt,l iln\' (;

t

3.1.17.lo ('I)U Shll't nrld'l'1.'r.ltlnion lJ.,\(l .\trrplil'it't's. 't'ltt'S(f J 5X1''l't'uttriirJtt lrntl'Sh*ft Li.\C'

lt't)l)l if.ir:l's shtrll.l)r, t.vlrlulrtcrl lr.t, ;tt'tivittittg tlrc C:llLl lirt'or (iourlt(rr tht'ortglt (lllLl tontt'ol .l.rr 
I

pr'()\,i(io trn it|-trh.il^.;(. un(l ir :r-ph{rtic ol' 10,l+1.0 \'t'rns. 'l'h': outl)ut of tlte S('.,\ CI)li Il..\('
trnrl,lililr' s[irll lrt' 4.5*ti.l] iclc l'ot' tht, in-llltirsc irtlrrtt :.tncl 0.,-r*(t.,-r,tth ft,t' tltl r-1.rllitst, in1;tt t.

:i,l.l?.ll fjX'l'rrntl S(l'I'Shtl't urrcl '1'r'unrri(rrr'l'nc:honrctr.t'zitttl-rlil'icls. 'i'l-t.'SX'l'un<i SC:l'

Shirft irnri 'llurruion SCA 'l'nCh()rn(.lcr ltrriltliIicr:s sltlrll lrt, ,;titlrutt*<l lrv tturttttltllv slcr','ittg llr,'
Shllt anri 'l'r'turrr.irirr girnlxrls ruith.tht:'L'rintl'(il Sticili iir t.hr'1llus lurcl llrintts tiilt:c'ti,,ns tultl (-.rnl*

uat'irru Lltr.'cJr:rrrgr'itr Iht';!i('r\ l.uchortt,,t.,t'lrtrtnl ifi,:r' inrrttt to tltc cltaltgt,irt thir $(],\ ttrch,]ln('t,jr'
iinri'liTi,rr. riurluf . 'fhe uirirr irl ih,: SCA SX:t'Shttl't artd'['t'uttttiotl tntpii';ills shnll l:lt: i. i]tI . {) rtlt'/'i.'"llr';. r,,i iirli-oain rrf tirc:sCg SClf Shal't ancl Trunnion tacliorrft'teti :tr rl,!i'i,'t s shnll hr: ()..iil.+{}. 1 }

iit*/ii''"n, riitlli-n6 [im6nl hrovenrent, thri SCA tachorircter arnliliiier oiiltrutg:sliall'ber':l:i{"i.1 Irlc

ii.l.1?. l2 ,\tLitr:tle' Hrror' ,\rnlrliiicr,s. ;I'lrc tto[; ']ritclt,.irnd Y:rrr' ('l)tJ I).\C"s sh:tll l.lr.r crirtt-
rn:rrtdt,ri. llri'crrigtr (ll\lC cont!'u1,'rlu inrlitrali., lr plus atrtl- minus. l6" r-rl't'or- itrtl ic:rtirtn. Th,'r:ltitttgtl'
in LIrc S("4.,\ttittr{ie ['-.rl'()r unrlllifittl inl:ut volt:rg,'shnll l-rc cotrtpllt'r)(l to lht: c'htu1;c lri tht'SC,\
,\ttiturlt' I;lt'r'or lrnplifitlr'orrtpllt v.)ltrrg(, l'or lhu Jrltts ltntl rninus l{i" (ll'l'()!' rii1nals, 'lhir $ili,r
,rf thr, SC,\ ,\ttiturlt, llrlor lrn-rplifirrr',s shull ltt, it. ll*l:t'i. vrk'.'vl ttr".,

.)
3.2 plt()i)u(']' (:oNtil(lti.lt.\'il(.)N n

.:J.:. I llrlrt'ir41.s;" 'f,hr: crrr.rfif.iulntic,n rrf lht'svsttrtn shell lrrr jtr rtr:t'ot'tJiltrcl.r.ililh llrt*linX^
j()1500U lurtl all clr-rriv'i.ngs nnri en$inr'cr"inf,. cllrtrr lefeitllrci:(* therrJnn, |

3. l. 2 \{irsinrun: rltr.Jg[it

,) ') .)

rl

l
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,U'}OLLO G&N Specifirrtttion
P$zoli,rr0o HI.IV (l

4, QUAI,I'I'Y ASSURANCE PROVISIONS

4. 1 I)ItoDUC'| PURl..OIlllANCii ;\ND CONI"IGUItA'IION Itfi(lultiUllCli'l'Si'(JU.'\l.l'fY
V ti RII"IC..\'I'ION C IIO'SS n ii F liR l'i NC Jll IND iix

l'estr Uxanrirrirtion llequiremcnt JDC

C'&l'i Systt:rn V isual ltrspecLion
Stirnclby Conlrol'fcsts
Systctn 01rcr'ationnl'fests
C\rcr:rt t-' Control iletsts
Svstern Porver Sttppl.t' 'lcsts

CGC Output I'cst

C(iC Input Test

C)ptics Coor:di rtatc'I'ransfornuttiott
Corrt rol 'f e'st

Z.cro Opllc's Tcst
Ql:tics lilew Rute 'I'ests

OJrtics l?ositionirl Accuracl'fests
Semi Automatic illorlc l'cst

IMU Pertorniancc'['esI
G&\ l'inc ;\lignrnt:nt 'lcr;1.

litlC Scale l'itctor' '[cst
Gilnbal Ilesllonsc'l'cst-
Spacc Craft Control ancl Displa;'s
^ Interface Test

G.vro Compassing Tcst
Signal Contiltioncr Irunctlonal Ch('ci'rottt

.t

.t
,5 lhrough 3. 1

and l.ltr

r. 5. I

5. 6, artcl

3. l.l:J.2, 1 irncl 3. 1.13,2.2
3.1.lli.1
3.r.t;i.2.3
:,. l. l1
:j. 1. ti. 1 thrOugh 3.1. (i. 12,
:1. L 13. 3, :rn<l :J. i. i5, I

3. l. 7

3. r. t?
:1. l. I tnrl il. l. ltl
3, 1.8
l]. l. ti. 1?, ll. L.6. 13,
arxl 3. l. 15. :l

3.t.lt
3.r,17

r) ()

3. I
3. 1

:t. I

3. I
3. 1

l-r ,

3,

r)

1 2200
r 2205
t220$
12207
12208

r2209

l?210

122t L

12212
12213
122]t4

1?216
122L'.l
.r J21 I
1321v
I22?0

tt)t),)1

1);e,)

1t22,L

{:.1

r. 3.1.3.
.i,t.

5.4, 3. r.;j, ?,

3. 1.5. l0artrl
.5. 5, 3. l.
.5.8

I

I
.)

3
)

t:

4

4

4,2 Gi:NfjRAL,. 'fhe c:ontructor resJronsible Ior tbe nranufircture of tirc s.vsLeut shdl lrc

rcsponsible for thc accomplishnrent o[ c:rch test required lrerein.

2. T I'est Conditions

2. 1.1 'fest [invirontncnt

Plrrliclc Sizu and Count Atllitccnt to Optical Unit: Palticlc count shall trot c.rct'cd
a totirl of l()0, (100 paltir:lus pcr cubir' [oot, 0. $ mict'ons lrncl lalH€t'; ot' ?00 lxrrticlcs
per c.ubic ioot,, ir. 0 rniclous lut<l lirt'gcr.

NO'l'E: This requiltrnrcnt alrplir:s oul.l,' Lo 1re t'iorls rvltcn Scxttnt
lnd Scanning 'l'elcscopc Optics heads are ullcovr,:r0cl.

ll

II-:'..1



APOi,LO Qdu\ Slrecilic:rtion
ps2015000 nEv c

I

ll lloorri I)articlc Siz.e aurl Count: Particle c:onnt shlrll not c.xceetl u total of 200,000
J.rar.'ticles pe r cubic foot, (). rl ttric:r'orts :rncl lalger'; r)r' J.l0{) lrrrr-ticlcrs per. cultic fsot,
10 microns ltnd larger',

I'etnpcraturc: 75' *,loI.'

Ilclative llunriclitv: 509{, or icss

L'or,er Garrncnls: Caps. !{o\.l,ns, aud ltonts

c

d

(l

4.2.1.2 Priot' Conrpllnnce. Prior to svsterrn testing, :rsscnrbly lcvel testiug, subsystclr-r
testitig, and lnsper.tiorr shall lrave Lrcon accomplishetl in accorrluncr.r with.{'I'p20lb4g?.
.4'f P20l5ir00, utrcl PS201(;005 {:r

4. 2. 1. 3 Output I.,o:rclirrg.
in 'fliblc Il.

'l'hc outlrut loading requirrrtl rluring testing shrll be as s1;ccilicrl

,TA iJI,U II

OUT'PUT I,OADII';G

.bngine Ginrbirl Anglc (Pitch)
ne Ginl a\ lc afl

SIGN:\ I, L0r\l) nts

llaste r Cioclc
DLNK Data

500 (npprox)
500 (atrpro.r)

CGC Wurning
PGNS Ca.ution
ISS \Varning
INJ SEQ STi\R'r (SIVI,
Cut Off CMQ (SIVIJ)

Ianrp
lamp
liunp
lamp
lunrp
'],O. 7li *Itlo

_ .20. rK *2%
tlirste r Alar'm llt:set, swi h
Sin i\i*
Cos
Sin
(kr.s

Sin
Cos

rro I
Iioll Att.itucle .Ijrror (,\C;
Yinv ,\ttitucte Error' (^.\C)

Ilel't:r' [,o 4.2. f . J. 1 and .tr.I. L J. ?

15 lo

40K *59c /'0" *5'
40K *5% /0"

,800 cps.Rcferrenc'c Voltjrge 
-l'itch Attiturjti Elror. (l)C)

Iloll Atti[ucle Elror (Dp^)
Y:ru' Attitucle llrror' (tX))

<lJ iv actor >0. [)

?0. l,t( .*Z(ic tsi ZS0 m:ut, ohnt.s, irt g()0 c
20. lK *Z{i; t j 2S0 ntir.r, olrn-is, at 800 c
20.lN *z( t t2irO tnlr.r obnrs C

Nnv DSKY I)irnnrer Contr.ol
NTain I)SKY Dimrncr Controi

l0K *ir1i pot.
Linoal tupcr

u*25
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I.
I

I
j

i

l:.
Il.
i:
i:o
i.
I

:,

'\POLl,f ) C)&)'l Slrcr.iIir:irtir-rr.r ,
I)Sl0J ;100U R t.. V C

!

4'!'1,:l'I No1'111n1 lit'.sr.rll'c'r Loltcls. 't'ltu lortrls fol tlrr.rrltplit:;rb1t,siqnlrls r^lx,,t,ilir:rl in I'ulil. IIsltlrll crtt't'{'$l)()n(l !o lt I't'stll t.ul l}rtvir*rr Llic l'ollt.rrvitr* ,,1,,,,.,r.it.,r.isIit..s tlu'rrr.; lrrlrlt,s ()1.()1,(,r,i]ti()lr
otht:t' I lur n lllrt'krrlr:

iI.'1.p".- (iJl0.*li 1rt'r'ccn[,i Lt]7(, *t0 1x.,r.c.t,r.lt) ohrrrsi
Ir. 7,r:r,' (l?5 .rl3 1rci.r:t,nt i j 2l {Jo al g ;le,r.ric,1t) t,,llrr}s
c. l'hlrse Shtft == 

(i. tn il . rJ"

tl.'.1'r'ansformutiirn ratto t*;t lxll,(,c:lll.('. 'l-tit:il ttull vt)ttlrq(' \'(tl'sus p<ill1{[1r,, = ilS rrr v I,l,s t.'il]:
l. Ir)r1rc{liurcc urrl:urllrncrt, $100 :rr(, st-,c
g SiUcr.ltrtl:try loacl ittg '' ;1.lH ohrrts (l'r'sistivl on boLlr sr'cr.lr.lrllir'.r riinrlirrgs)

4' 2' l':J':1 I}rckup.ltc'scrlvt'r Loit<I. i)urirrg tlrrr lrltc'l<,u1) Ju(xl(,,, tlrc luirils for. t5c, rrlllriical:lt: sigrriilsspt't'il'it'ci in 'l'itl,lt'il slr'il .consist .f tlrr' ['ltl slxri:ilit,ri irr t. i. l':;.'r'irr 1,nn,ir.l ,ii'iH l'i"",'
cor'1'r"qj lroncl ing to il r.r:.sc,lvc.r- lt:rvin,3- tht: tlrllou,ilrg cllir rlrr.tc,r,isti, s:

'1. '/'1sn " (30U *llQ lrcr:ccrrl I j 1,il?$ *q0 prr(:(,nt) ohrris
l), Zso (i.lC5 ifJ(l fx'r.(,r)11t r j ?ltJ0 *30 1rur.c.trt) r.rlrr.rrs ;

c. I,htse Shift .1. 5' *t 0"
rl. 'l'rai*lrrr1-,"'rr^trn'i.illio . .1. ll0?*0.05? lsct,orrt-l1rr,1 .to p;.irnlrf.)
(l . '[''lal ritrJl vrrltrril. r's r't^rtitln .l}l-r r]ly l'nlsr.ii.r\
f . Inil;ctliincr-' nrrlrirlirncr, <200 ar.c se(-
li. Sec.ortdilr.-ro loarllrli{ ;rifi ohln,q rrrinilrrurn

1;3.3 rlttltude E1rm (DC) I.,oacl , .

ir. l(llJ l,1ll(Jt -0lJS0-:tii

[]lLch ,\ttitudt. Error i(.t.l.li *)',. ij .lI0 rrra.r o]rrns lrt r0() cl)s
Roll .\ttituelu rilror :r0. ili *!i.i ,3 !iru n,:r* ,,r.,,.,," rr {.\rJ(} c})s' Ylrv.\ttitur{er urrpr; rb. tn *:1'; ' j ?Jo rr,rt..; ,rhrri,s rt utlu rirs

b. (ii'jli I,lt'chaniz.ttiorr I;otr(l

Pttch ^t\ttiturlc l.jf r.or
Ilerll ;\ttituclc Hr.ror
'Ylr 11, ,111i1utlc I rror

40. ?J(

It,. 2K
,trO.lK

c

1'rr t,hc clil'fcrenct's in lrlitling brtu.c,eri tht, JCI) ;incl usiL.

'{'!' l"'l Inltuts. 1'lrtl s.\'utt'tn r;hirll lx'r'lirrnr irs spccil'lcri hr:r.t,irr lriL5 t}rt, l9llp11,i11- inlrtrtr..

1.2. 1, tr. I PIir:rr: P0l|crr'. 'l'ltc :;vstcrrr ;rt,intc l)o\\.(.,r, shlrll bc lrs slrccil.i.rl irr .l.lrlrlt, Jll .
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i\ Ir'(.)l.I.O (i&N Spac if ica t iorr
I,52(,tl tt){j()

i
11H V '(;

f,\ LlLl. IV (Continuerl)

I It. \ l: S

slv Il ?riv
lilv 1l ,8v

{lorrtrol I (ACrLj)

Control : (..\Clli)

llct'cr to .1. ?.
I{el'e r' {.o 4. 2.

1..1.2.4
r..+.2..1

Ilclt'r' to l.ll. I

lie'l'ut' to l.ll. I
..1

.4
'J. . it

Inhil:it l)ou'cr: [:";qi1 L?h.,!:tl). U vt.lir

4.2. 1. "1.3.I il'elcmctrl' $igrxrl.';. 'fhe stglral chirritt:tirristics- slurll bc rrs lrillorrr
lltt.fcrcrrrt'c I'iBurc 2)

.)

l:.

Cr

d,

,\ni1:i itudc 1,\): 4 .. i'r*l . 0\I

l)uiit' !\'itltlr qll): ,1.';*1.5 psot. lrt ,\l'!
l\laxfunurn Drrxrp (D): l5 l:t:r.'ccnL ol' .,\ lrt 2 lrscc

XllI.\il)tupr ll.iscrtirut (1tt 1u 9(.r lrtir'r:ent oI A): (). J ;r5t,r'

grrisc':

(l I i)ulirrg 1,ltrls(r'trllrrsirri-c;.-iiqrn tlrc, sigtrlrl lllrrs; rroi.sr, siurll
envclopc <lt,{'inerl in lr :lntl h.

l'r-!nln iri u iLhirr tlrl

(:f ) l)urin.4 pr.tl so gl:scn(;t' tlrc noise shlrll lrc lrt,trvc.t-rr +0..1V ll.ulx tl rrrl -.l . tlV rrriri: rritli
rr:s;x:ct trr tlrc lrntplituclc rtif,irerrce (r1cu L.'igur.ii J).

f. -[)tes(]ncc ol'thc l)ulso slurll inclic:ite 'r I'i" er:nrlitil.rr;. .\lrslncc ol tlrt prrlsc sltrrll
irrcliclrte u t'gt' corrditiorr.

I
?

t
I

'a
I

A

I)

' lt

,\-trr 1ll i tutlt,'
Itc ic re nse

.1. 2. l, ;L 2.il L'ontrollcr. Signlls.

"(r,\" Sigrrlri
L

(1) Voltilgt,': 2E*l I vrlc
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a .'
I
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Irl(l t:ll lrl I
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ll. lJlt ohrrr.*- r)orllinitl - Ilofatiorrirl L'orrLJ'{tll('.1.
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I

b. "OFf " Signnl

(r )

(2)

Voltage: t'2, -5 r'dc
Sourctt hnpedance: 100K ohrn$ (nrinimurn)

4.2.1. "!.2.3 tsIVIAC Signals. The sigi.uul characteristics shall ,be as follorvp: (ltefcrcncc
Figure ?)

a.

l;.

c.

d.

e.

f.

Amplitude (A): 7{3V

Pidse Width (Il): 2 to 6 lscc at t\/2

Ma.rimum llacksrving (C); 4V

Droop (D): 20 pereent oI A at 2 psec:

Maximum.Risetitntt (10 tr-r 90 peI'crent of A); 0.5 pscct

Ileltt Angle: llach p'ulse.appearittg on the lirrc shall rcprcscnt 0. 1".*8 [)erc(]nt. 'llte,

miurinrurn pulsc- r'epetit,ion r:tli' shidl be ti40 pps.

g. Noise:

(1) During pulse transnrission tho signal plus noisc slr:Lil remain within the.

envelope dtfined itr a ancl b.

(?) During prdse ftbsence the noise shail be r-6.4V rna-x to -4.0V nrax vvith tcspect
to the anrplitude l€fcirence (Sce Figure 2).

\
Prescnce o,[ ihe pulse shnll indicate a ]'1" corrditiou; Abserrce of thc pulse shall
irtdicatc :l t'0" condition

4.2. l. 4. ?. 4 liM Signals. An input of 2$. b*3.0 sirnultaneously su1:lrlied wlth the S/C
Control of Sltut'n Signal.

4.2.1,.4.2,5. ACI IJia,s Signals. r\ su'itchrrbler $round sha]i be supplierd k"i each input.

4.2.1.5 Test liquil;me nt. I'hc tcsl etluipmcnt utilizecl or recluircd b1' Lhe respeclile JDC's
shldl bc in uccordance with Drawing^ 190003t).

.1.2.1.5. t Iest t'acility i\lignrnent. The foll<-rwing aligrrmerit requirenrcnts shall be verificd
prior Lo.sub3ecting the s.ystem to thcr operirtional lest 1-rrocedures. All requircrne'nts are
given for thc fixturc in the X-axis verlical posilion.

,1.2. 1.5. 1. I Targct No. l.

-il. The optical centerline of 'fnrgcl.No. I shall he uJigneicl to iur ilzinruth of true north
*l arc mittutc.

h

I
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e

b. The optical oenterline of Target lt'e. 1 shall be allgned to be perpendlcuiar tb
local vertieal wlthin a3 ard seconds.

Target No. I shali be poeitloued lateral\y so t&at the target optical centerltne is
1.20*0. 10 inches to the west of the mechanlcal axis of the sextant shaft measured
horisonta.lly in the plane of the fixture navtgation base mounting pads.

d. Target No. L shall be positloned in elevatlon so that the target optical eenterline
is withtn +0.10 inches to the rnechanical axla of the se$ant shaft measured
vertlcally in the plane of the fixture navigatlon bage mounting pnds.

4.2.t.6.1.2 Target No. 2

a. The optical c€nterllne of Target No. 2 shall be allgned in azimuth to the optical
centerline of Target No. 1 within *10 arc seconds.

The optical centerllne of Target No. 2 shall be aligned to be perpendlcular to iocal
vertlcal rvtthin tLO src seconds.

c

I
b

e

d

Target No. ? shall be positionecl laterally so that the target optical centerline is
?.05*0.05 inches to tlre westof the optlcal centorllne of 'Iarget No. l meagured
horlcontally in the plane of the fixture navig-ation base rnounting pads.

Target No. 2 shall be posittoned ln elevation so that the targot optlcal centerltne
is withln *O.10 inches of the optical centerltne of Target No. 1 measured verttcally
in the plane of the ftxture navigatton base mounting pads.

4.2,L.5.1.3 Target No. 3

F. The optical centerllne of Target ftio. f shall be alignecl to an azlmutfr of 3tb" *I arc
mlnute. The angle formed with the optical ccnterllne of Target No. 1 sha$ be known
wltftln *4 arc seconds

b. The opttcal centerline of Target No. 3 ehall be aligned to be perpendicular to local
vertical wlthin *10 arc seconds.

Target No. 3 shall be posltioned laterally so tiat the target optical centerline inter-
*'rects the mechantcal a:<ie of the sextant 6haft at a point 2.6174.10 lnches eouth of
the sextant trunnion

d. Target No. 3 shaU be posltioned in elevation so that the target optical centerline ls
rvithln r{. 10 inches of the optical centerline of Target No, 1 measured verttcally
in tho plane of the fixture navigation base mounting pacls.

4.2.I.5. 1. 4 Target No. 4

The optical centerltne oflarget No. 4 shall be aligned to an aaimuth of 31b' *1 arc
mlnute. The angle fnrmed wlth the opticat centerline of Target No. I shall be known
within4/i arc seconds.

fi,t$f

c

&



APOLTA 6tfi Specrfkrfton
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b. The optical centerllne of Target No. 4 shall be alignecl to be perpendlcular to
local vertical within *3 arc seconds

c Target No. 4 shall be poeitioned Iaterally so that the target optlcal centerllne
interaecte a vertical line perpendicular to and passing through the mechanlcal
axia of the sextant shaft at a point 10.280*0. 100 inches north of the gextant tfunnion
axis.

d. Target No. 4 shall be positioned ln elevatlon so that the target optical centerline ts
0.72414,100 inches below the optical centerllne of Target No. I meagured vertlcaily
in the plane of the fixture navtgation base mounting pads.

4.2,L,6,2 Flxture. The G&N System Holding Fixture tilt axis shali be allgned ln an 6a8t-
west dlrection within *l rrlinute of arc.

4.9.1.5.3 Atignment Procedures

1 Optical Targets. The Optica.l Target allgnment shail be tn accordance with4.2.1. $.3
JDC 12223

4.2.1.6 Test Data. All systern test dala shali be recorded on euitable reproduclble forms
and stored at the contractor's facility.

4.2.L.7 Test Values. Teist values given in Seetion 3 of thls spectlication may reflect
allowances for instrumentatlon error, Ioa<is, or vari&tion ln supply voltagea and frequencleg.

4.2,L,9 Safety Precaufions. Nornral sldety precautlons requlred during testing of preclsion
electromechanical equipment shall bc followed.

4. ?. 1. 9 Operatlond.l Precautlons

4.2.1.g. I G&Irt System Tgrn-On. The following conditions shall be met priorto IMU power

application.

4.2,1.9. 1.1 Initial Turn-On. If the IMU has just been instailed tn the test fixturerCGC power

shrli be applied wtth the IMU Standby power for a mlnlmum of two hours.

4.2,L 9. 1.2 General Turn-On. If the IMU Operate powor has been applied to the S8N System

through normal JDC procedures specified in I'iearre 3 and the IMU glmbals have been posittonsd:;

slreh lhat lhe pIpA anrl IIIIG o,;tp':rt axc.; Arc horiz.ortal +'1o uot in excese of lwelv'e days or'the
IMU gimbals have boen ltositionecl such thCt;the o'rtprit. afies are horizontel *5e not tn enrcoss of

five days, and Lhe IIvIU girnbals have lrot bee:, rnovecl si'rcrr parkirrg, CGC pou'er shatl boepptied

* iilr lhe IMU Standtry power for a mlnlm::rn of fifteen rrLlttLttes. , -'j :

4.2.L.9.2 G&l,l System Turn-Off. The following conditions shall be strlctly adhered to
prior to removal of G&N System power at the interface.- l

t,
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4.2.1..9,2.1 Deleled

4.2,1.g.2.2 Porver Turn-Off Sequence. Upon G&N Systenr powcr removal, the IMU Operete
power pbertlbe turned off first. The IMU Stanctbv, Optlcs, ancl CGC powei may tJren be turned
off,in that ordcr

4.2.1.9.3 IMU Coolant Requirements. The IMU shall be provided rvlth water-glycol coolant
At e tenrperature of 45" *3"F and a flow rate 1rf 33*3 l}:s peir hour.

4.2,:.g,4 PSA, CDIJ, PEA Heaclcr 'fcrnperratures. 'fhe headers shail be provicle<l wittr
coolant sufficient to maintnirr the heaciel tempertrtures as follorvs:

PSA.: 54' to 72"F
CDU: 52' to 83"I'
PEAr 40o to 60"F

4,2.1.g,5 Inertial Component Temper:rtures. 'fernperitture oI inertial colllpononta shell
bo malntalned between the llnrlts specificd bclorv. Noncompliance shall result ln recalibration
of tJte components.

a. IRIG: 120"F and 160'F
b. FIPA: 115"F and 145'F

4.2.1.9. 6 Suspension Power. The CGC powel lnd ISS Standhy' powtlr sliall not be off
while torqulng of the lnertiir-t components is taking pliicc. Noncornpltauce shall reeult in
degaussing and recalibration of the comlrcnents.

4.2.L.g.7 Gimbal Lock. A Verh 36 sliall not bc enterccl into the D'SKY unless t}le itltU UfOeh
Gtmbal is wlthtn the gl.mbbl lock lirnttn of r7;)o

4,2.7.g.8 Inertial Component Perforrnance 'lests. T'he IMU Operate power must be applied
for a mirrirnum of oue hour pt'ior to perfornring JDC I22I7, JDC 12218, JDCl2219 and JDQ L2222.

4.2. f .10 Test Setup. Master Initializlrtion, as rccluired by the applicable JDC's, shall bE

accompllshecl in accordance with JDC i?215. T'he svstem assembly and the interconnectlon
for testing shall be accomplished in accordance with the following procedures:

JDC 12201
Jrc T22O2

JDC 12203

4.2.1,fi, Test Limits. The tnitlals of the indlvldu.alpotforrnlng the lnqpection sbill ba tsoertpd
ln t&e sirece providod., If itmits are not statecl the tndlvldual. performing {re &rt ehsl.l Cte bl8' '

.tirttls,lc in the sprce provided tndtcating that the roqrrlremonts werCI met cQHsfrctor{lg. Whese 4
renge'of values la apocified ln.this speciflcatlon,rllre actuat value at whleli tte deallrail nesponre
qccurs or tie aci*al value udrlch ls 'obtained a,q an dutput.wtll be record€d on tlb data sheet.
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4.2.1.L2 TestSequence. The sequenee of operatlons shall be as-speeifled ln Figur:c 3.

4.2.2 Noneonform.lng Unite, Failure of [he eystom, to pass any examlnatlon or tcst of this
epecifiontion shall autonratically claesify the unlt as nonconformir{i. Each nonconforming . '

unl!:corrected shall be reinspected. Reinspeetlon may be timttecl ter the test oi'exanrinatlon
whlch doflned the nonconformance, or, whcn directed by the cognizant inspector, n complefu
retest and re-examlnation may be reqrired. Nonconformlng unlts wlrich have not been corrected
wlll be.oonsfderod for acoeptanoe only upon formal applleatlon by the conlractor !o the cognlzant
NASA iepresentatlve,

4.3 1'[STS

4,3.1 .{ppllcable JDCrs. Ttrc JDC's and tbeir resprectlve data.sheots epeclfled in the lndex
if 4, 1 form the acceptsno€ bst.procedures'otrthis strnctfication.

i

5. PNEPARATIOI\I FOR DI|I,IVERY :

5,I GENXAAL. Preparadon for delivery shall bo ltt nccordanqe wlth Speclflcatlon
ND100r214, JDC 1?905 (Packagtng and tracking of tMU for Shlpment), and JDc 03196 (Pack
the Optieal Untt for Shipment or Storage).

NOTES.

1 DDFTNITTONS AND ABBREVIATIONS
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