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1. _OOOPE 

APOLLO GSE MONITOR PANEL . (BWCK I., SERIES 100, 
BWCK II., AND LEM) SYSTEM DESIGN CRITERIA 

\ 

1.1 This document establishes the system perforaanoe requirements .for the 
Apollo GSE Monitor Panel monitoring and ~••t cirouits. 

2. ·· APPLICABLE DOCUMENTS 

2.l U~ess otherwise indicated, the following dooU111.ents shall form a part 
of this design criteria: 

--------
2900207 

Performance/Design and Product Configuration 
Re qui rem en ts Ground Support Equipment for Apollo 
G & N System • .. 
Diagram, Mechanization Monitor Panel (Block I, 
Series 100 ,- Block II .and LEM) 

General - The Monitor Panel's (MPL) function in the ·Optical Inertial 
Analyzer (OIA) is to provide visual and audi'ble indioations of noxmal 
and abnomal test· oonditions. The nomal O & JJ System or St.ibsysteJ11 
functions displayed, shall serve as interface verification tor interfaces 
th~t Jb,ay be present many times during testing. · The abnom.al. conditions 
that are monitored .shall be used to indicate a test eond1t1.on that will 
cause ::Lmproper G & lf data to be obtain.ed ·and to provide interlock 
circuits to prevent damage to the G & N Syst• or Subsystem under teat. 

Circuits - The circuits required in the MPL to · perfo:m all ,\Decessary 
system and subsystem functions are as tollova: 

A. Passive Circuits 
l. 28 vrc Voltage Detectors 

a. Contact closure input 
b. Buffer resistor input 

2. 28 vrc Voltage Comparator 
3. 102. 4 KC Detector 
4. Phase Angle Detector 
5 • 28 V 800 CPS Voltage Comparator 
6. -28vrc Voltage Comparator 
7. Light Indication 

B. Alam Circuits 
1. 28 VDC G & I Power Bigh-IDv Sensor 
2. ll5 v, 60 CPS 3-Phase Bigb:-Lov Sensor 

\ 

. Thia in~tion is for product engineering use on-ly; for . use in procluction, the contHt~ should be released on applicable 

. dr~wint•· •~cl/or ·•pecifi,:_ation1; for -use by design subcontractors, contei:its should &. rel-...ed by XCR (MIL 110l)~ 
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3. 2 V, 3200 CJ>$ Voltage/Freiuenay Canparat_or 

4. . Coolant Suppl~,. . COldplate , ~erat~, and '.l'),C · Al.ant IA~icators . 

e. Alt.nl Verification Circuits 
1~ . · 28 VDC G 8a N ~over High-Low SensC>r, high voltage teat circuit ' · · 

~. · 28 VOC G &· lf Power High-Low Seilsoi; lov vol~age ·~••t &~qt 
3~ · ll,5 · V, 60 cps . 3-Phase ~igh-~W. Senso:; Phase A l.Qw sensor ~eat ()ircuit 

· 4. 115 V, 60 cps 3-Phase Bigh.:Low Sensor, . Phaae B iow l!feJ;l&or teat cinuit 

5. 11$ V, 60 cps 3.;Ehase High"'.Lof Sen80r; Phase O low seuo'r teet . c'ireuit · 
6~ 2 f, 3200 cps VoJ.tage/heque~ay Oam;parator·, high treqv,.-ay test ~irou1t 

7. 2 V, 3200 cp11 Voltage/Frequency C~arator, low tn,quency teat circuit 
8. 2 V, 3200 cps ·voltage/Frequency Comparator, low_ voltage teat oircuit 

D. · Operational Circutts 
l. Ala.rm <Inhibit Circuit 
2. Temperature ·:no:wnmode Circuit 
3. Alam Battery Circuit 
4. Flasher Circuit . 
5. GSE Configuration CirQuits ,> 
6~ G~bal Dump Circuit 
7. status Relay Verif'icat.ion O,ircuits 
8~ Time Delay ·Cilrcuits 

· , ,r 
• C 

Passive Circuits - !he MPL shall have the capability to ~rity G & 11' interfaces 

by-l101litoring for the presence ~f signals or the loss ot ~ipal• and pron4;r.-. 
a visual indication to the test conductor of the conditio~ that has ooeurred. 

28 .VJXJ Voltage Detectors shall be used to monitor and indicate the tolloviDg: 

Block I, Series 100 
a. Error Detect 
b. IMU Delay 
c. Gimbal lock Cautiou 
d. IMU Temperature Fail 
~- 'Zero Optics 
t. Mark 
g. Not Mark 

Block II 
a. IMU Fail 
b. ISS CDU Fail 
c. Optics/RR CDU Fail 
d. _star Pre~enae 
e. Zero Optics 
t. · Mark 
g. Not Mark 

·- . •·-·r~t\ w~..,.,.. ~,· product enJl~~ng UH only! for _UH In ~uction, the ·cont~ts ,shoutcl be rele~Hd on oppl_lcoble . ft- ;ncl/,, •-~~lfrcotlo1H; f~ us,• .by _deslg1,1 subcontractor.~, contents should~ released by .XCR (MIL 110l) • . 

. ~----'- ... ~ 
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3.2.1.2 

3.2.1.3 

3.2.1.4 

3.2 .1.5 

3 . 2.1.6 

3.2.1. 7 

3.2.1.8 

3.2.2 

3.2.2.1 

LEM 
a. IMU Fail 
b. ISS CDU Fail 
c. Optics/RR CDU Fail 

A 28 VOC Voltage Comparator shall be used to continuously monitor the IMU's 
TEMP WITHIN LIMITS signal during a Block II or LEM G&N or ISS test . An 11 IM(J 

TEMP FAIL 11 visual indication shall be generated when the circuit operates . 

102 . 4 KC Detectors shall be used tomonitor and indicate the following 
during Block I, Series 100 testing : 

a. IMU Fail c. Accel Fail 
b. ISS CDU Fail d. Star Presence 

A Phase Angle Detector shall be used to monitor the IMU's middle gimbal cos 
lX resolver error signal during Block II or LEM testing. A 11Gimbal Lock 
Caution 11 indication shall be obtained at the circuit operate points. 

A 28 V, Boo cps Voltage Comparator shall be used to continuously monitor 
the IMU Wheel Power, Phase A power source . A 11 Wheel Power Fail 11 visual 
indication shall be generated when the circuit operates. 

A -28 VDC Voltage Comparator shall be used to continously monitor the PSA 1 s 
-28 VDC Power Supply output. A 11 -28 VDC Fail" visual indication shall be 
generated when the circuit operates. 

A light indication shall be obtained whenever 27 VDC, high and lo, is present 
at the 11CGC/WC Power Fail 11 interface during all G&N tests. Light indications 
will also be obtained whenever 27 VDC RLP HI is available at the MPL interfaces 
to light the 11Ducosyn Excitation Monitor Inhibited 11 or the 11Gimbal Dump 
Inhibited 11 indicators. 

The MPL shall contain indicators that will continously monitor the G&N conditions 
which are normally monitored at the NAA Main Panel. These indicators shall also 
serve as an interface verification during Main DSKY Test. The Monitor Panel 
shall contain the following Light Indicators . 1-G&N Caution,2-ISS Warning, 
3-ISS Warning LMP, 4-CGC/WC Warning No. 1, 5-CGC/WC Warning No. 2, 6 - SIVB Cut 
Off 7-RR Auto Angle Enable, 8 - SIVB Injection Sequence Start, 9-LEM Radar Hover 
Position Command, 10-Computer Stanliby, 11-Display Keyboard S_pare SD444, 12-Display 
Keyboard S_pare SD445 . --

Alarm Circuits - The MPL shall contain circuits that will continously monitor 
G&N and GSE powers and conditions that could cause equipment damage or abnormal 
test results. These circuits shall cause an audible alarm to sound and downmode 
the equipment to a safe mode condition . 

A 28 VDC G&N Power High-Low Sensor is required to monitor the GSE' s 28 VDC 
G&N Power Supply output. This circuit shc:.11 produce a visual flashing indi­
cation when a 11G&N VOLTAGE HIGH 11 or a 11G&N VOLTAGE LOW" condition exists. Both 
the high or the low voltage failure shall cause the GSE to downmode to an 11 0IA 
ON 11 mode with all power to the G&N system or subsystem removed. 

This information is for product engineering use only; for use in production, the contents should be released on applicable 

drawings and/ or specifications; for use by design subcontractors , contents should be released by XCR (MIL 1101). 
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A ll5 V, 60 cps, 3-Phase High-Lev ~sor is required to monitor all three 
phases ot the 11'5 V,. 60 cps prime pover ~o the OIA. A "PRIM& PO'WD _HIGH" · or 
a "PRIME POWER LOW" flashing visual indication shall be produced 1t any ae or " 
all of the priJILe pover phase inputs is not vithin- the required voltage 
limits. If this seneor operates, it .shall override all other seuore that 
operate during the OIA pilot power mode. 

' ' ' 

3.2.e.3 , A 2 V, 3200 ops Voltage/Frequency Comparator is required to monitor the 
3200 cycle DIJ Du.cosyn excitation. This comparator shall produce a Yi,ual 
flashing indication of. "Ducosyn Excitation Voltage Fail" or a "Ducosyn 
Excitation Frequency Fail" or both depending on the nature of • the failure. 
'Jllis comparator shall. operate v.ith a 2 V, 3200 cps inpu.t in all G • N 
-test configurations. During Bla: k Il and LEM testing the 28 Y, 3200 eps 
ducosyn excitation shall be conditiQned and converted to 2 V, 3200:: cps 
in the Oseillograph _stgnal. Selection Panel. 

3~2.2.-4 . Qool&int Supply, Cold.plate Temperature, and Temperature Jt>nitor Control 
~ J;ndioators - '?he MPL shall provide a visual · flashing indication and 
P.~~~qe an audible a.lam when the tollortng situations occur: 

a. Loss of. CLS Remote Alarm Control shall produce a "Coolant 
Supply Fail 11 indication. A "Coolant Supply Fail" indication 
only -Will occur whe~ the Coolant Supply Fail Lamp sigD&l is 
present. 

b. u:>ss of the Coldplate Temperature Bonnal signal shall p;roduce· 
a "Coldplate: Temp Fail" indication. · · 

e. Loss of the Temperature Noraal Lo signal shall produ.oet· a . 
"~erature Control Fail" indication. · 

Al.ara Verification Circuits - Tl;le MPL shall provide circuits that Y1ll 
verify the operation of the IIPL Alarm circuits upon a specific test CGIIIMcl:. tl'Oa 
t~ ll'est Selector Panel. The individual_ tests- that Will be pertomed v:Ul · · 
be as listed in paragraph 3.2-c . 

Oper,-tional Circuits - In addition to the monitor circuits and al.ar.a1 
circuits; the MPL shall also contain certain circuits that enable the 
alarm:; lights, and OIA downmoding to operate as required. 

The MPL shall contain an Alarm Inhibit Circuit that Y1ll allow the al.am. 
. to b~ inhibited durhg normal. GSE-G & lf operations o:aly when a.a alarm 
condition exists. ·The Alam Inhibit Circuit shall only be enabled 
during an al.am situation, the circuit shall be latched in after the alani 
is inhibited, and the alarm. c1rclil1t shall be a'lrtomatically reset and. ready 
to ring again up.on resetting the circuit oausi.ng tb.e aJ.ara to riDg • . A 

· visual indication of' the "Alarm. Inhibit" aituatioa shall be pro'rld.ed. An. 
alternate action nitch shall be provided ea the MPL'• rear paael. that v1ll 
allow the al.am to be disabled .when the MPL 1s disconnected.. It the .llPL 
is ;I.a the CIA and the rear panel ·snteh is thrown the-/'Alarm. IDhibit" light 
shall be on. · 

Thi, hlformation 11 for produ~t •n~ineerlng u-se ont,; fo, u.se in production, the contents 1hovld be released on cappllcable ·_ 

drowlnt• and/or 1pecifica-tio11-1; for use· by desl:P subc:ontractor1, contents should be released by XCR (MIL 1101)~ 
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During Block II ~ - LEM testing only, the MPL shall .provide a circuit that 

B 

Will dise.ble the GSI-G & N power circuits vb.en there is a col4plit.te tem­
perature that is not within the required limits, or if there is a Coolant Sa;pply 
higb. pressure or a low coolant flow rate to the IMU. If either ot the 
temperature failures occurs, and the alarm is not : inhibited by the operator • 
pressing the Alarm Inhibit Button, the MPL shall cause a "O/B Power lt>des 
Disabled" condition atter 3 .minutes and 40 seconds. The MPL · ah&ll provide 
a visual indication of the "G/ff· Power ltt>des Disabled" condition~ · · This 
condition means that all GSE-G & N power control circuits, controlled ·tl'OII · 
the. Teet Control Panel, have been disabled and if power were applied to 
the G & N system or subsystem it will be ·removed automatically. It Will 
be impossible to apply G & N power when the "G/N Power Modes Disabled" ligb.t 
is on. 

It ·the Alarm. Inhibit Button is pressed by the test conduotor, the al~ 
"will be turned o'f'f and the test conductor Will be al.loved 3 minutes with 
a temperature fail.ure condition before the alarm Y1ll ring again. It the 
operator does not press · the Alarm lDbibit Button aaa1n·, the · "t/• Power 
Modes Disabled" condition Will occur in 4o second.a. '!'he test conductor 
can keep f'roa being do'WIIJI.Oded as loJag as the Alam. Inhibit Button ia 
preased each time the al.~ rings. ·The al.a.rm inhibit ·svitch on the rear et the 
MPL ·or keeping the Alarm Inhibit Button depressed Y1ll not override the 
dowmode circuit. 

,• 

-3 .2.4.3 The MPL shall contain a chargeable battery that will provide power for light 
indications and an alarm if all power to the OIA were removed. 'l!b.e 't!attery 

. shall be charged at all times except during an alarm. condition. 

3.2.4.4 The MP'.L shall contain a flasher circuit to provide flashing light indication• 
during alarm situations or other situations, such as Gimba.J. Dump, 'Which do . 
not ring the.· al.arm. The flasher shall . operate from pilot power or tb.e 
battery if pilot power is removed. The indicator lamps shall serve as the 
flasher loads. 

3.2.4.'5 The MPL shall contain circ.uitry that will verify that all GSE-G & B con­
figuration relays are .operating properl.y. The GSE contains some circuits t_hat 
are used for more than one G & N configuration. If the status relay, that 
enables multiple use for such circuitry were to fail, damage would occur both to 
G & N equipment or to GSE equipment. There are other situations 'Where a 
status rel.ay failure would disable required GSE circuits and the test con­
ductor would ~ot be aware of the situation. 

The MPL _shall provide the folloVing GSE-G & N conf'iguration indications: 

a. G/B TES!' CONFIGURATION .. 
b . ISS TES!' CONFIGURATION 
c. OSS . TEST CONFIGURATION 
d. BI.DC&; I, SERIES l.00 
e. BLOCK II 
f. LEM 
g. GSE REF POWER (Measurement equipment ealibration ··c1rcuitry) 
h. GSE CALIB. ENABLED (Measu.r~ent equipl!J.ent calibration circuitry) 

This i·nforW1Gtion is for product.,engineering use-011~1; for use in production, the contents shouJd be released on applicable 

drawings a~d/or specificatioi:is; for use by deslgn subcontractors, contents should be .released by XCR (MIL 1101). · 
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The following configuration indications will cause a "G/N Power Modes 
Disabled" condition : 

a. G&N TEST CONFIG. AND ISS TEST CONFIG. 
b. ISS TEST CONFIG. AND NOT ISS TEST CONFIG. 
c. ISS TEST CONFIG. AND OSS TEST CONFIG. 
d. G&N TEST CONFIG. AND OSS TEST CONFIG. 
e. OSS TEST CONFIG. AND NOT OSS TEST CONFIG. 
f. NOT G& TEST CONFIG. AND NOT ISS TEST CONFIG. 

AND NOT OSS TES'r CONFIG. 
g. BLOCK I, SERIES 100 AND NOT BIDCK I, SERIES 100 
h. BIDCK I , SERIES 100 AND BLOCK II 
i. BIDCK I , SERIES 100 and LEM 
j . BLOCK II AND NOT BLOCK II 
k . BLOCK II AND LEM 
l. NOT BLOCK I , SERIES 100 ~ NOT BLOCK II, AND NOT LEM 
m. GSE REF POWER OR GSE CALIB. ENABLED 

6 

3,2.4.6 The MPL shall provide a visual flashing indicator when it receives a 27 VDC RLPHI 
signal from the Test Control Panel . During Inertial Subsystem (ISS) testing 
the visual cindication shall be the only Gimbal Dump :'tmction of the MPL because 
the Gimbal Dump circuits in the Gimbal Position Control Panel will be able to open 
the gimbal loops . During G&N system testing, however, the MPL will cause the 
ISS to downmode to the ISS Standby power mode so that all torquing would be 
disabled. This is done because the GSE does not have access to '.the inter loop 
interfaces during G&N system testing . 

3.2 .4 .7 The MPL shall provide a verification of every G&N configuration gate that is 
used in the panel . For instance, if 3 relays are used for the Block II and 
LEM configuration conditions, there shall be a set of contacts used on each 
relay that will provide an RLP LO to the configuration verification circuitry 
(3.2 . 4.5) to verify that the relay is energized or deenergized. 

3 ,2 . 4.8 The time delay circuits used in the MPL shall all be electronic time delays with 
a reset time of less than 30 milliseconds. The time tolerance shall be !_lafo. 

3,2.4. 9 The MPL shall provide the capability of a remote alarm indication if 115V, 60 cps 
GSE Prime Power fails during PTC operation. 

3,3 Performance - The circuits listed in paragraph 3.2 shall perform to the 
following requirements with all voltages as RMS values, all impedances as 
resistive loads, and all signals that originate from G&N circuit s isolated 
from GSE grounds unless noted otherwise. 

3.3.1 28 VDC Voltage Detector 

a. Nominal level 
b. Trip Level 
c. Source 

Circuits 
Block I, Series 100 

l. Error Detect 
2. IMU Delay 

0 VDC 
28 (+2, - 3) VDC 
SWitch closure 

3. Gimbal lock Caution 

This information is for product engineering use only; for use in production, the contents should be released on applicable 

drawings and/ or specifications; for use by design subcontractors, contents should be released by XCR (MIL 1101). 



i 
. '·: • ,.,.,,.,, 1.l, 

AC SPARK PLUG DIVISION 
General M,to,ra Corp~at,lon 

EXPERIMENTAL DESIC,N_.XH18Jt 
.. ~ ·-· 

XDE 3~T-41 
BY DATI! 

. MIiwaukee, Wl1con1ln . , ... -D. Gothar~. Sep~ . 7, 1965 

3.3.3 

. ... 

d • . 

4. DtJ Temp F&:il 
5. ~ro Optics 
6. Mark 
7. Hot Ma~k 

Block II 

l . . Star Presenc~ 
2. Mark . . ·•,. 

3. Not Mark ~ · 

Source - TbrougJ:) a 2K"'- re,istor 
Circuits 

Block II and LEM 
1. ISS CIU Fail 
2. 9Pt~cs/RR CIU ·Fail 

.. -S. DIIJ J'ail .. 

' • . 

28 V00 V9ltage Comparator 

a. 
b. 
c. 

l02.4 KC 

a. 
b. 
c. 
4. 
e. 
f. 

I 

Nanizial Level 
Trip Level 
Source 
Circuits 

28 (+2, -3) VIX: 
loss of 28 YOO 
Through 3K:«'- resistor 

.l. DlJ Temp Fail - Block II and LEM 
' 

~tect!)r 

Nominal Level 
Tti'p Level 
:!frequency 
Pulse width 
Pulse polarity 
Source : 

Circuits 
Block I, Series 100 

l. IMIJ Fail 

.. 

2. !SS COO Fail 
3. Accel Fail 
4. star Presence 

-· 

O Volts · 
-l to 5 volts P.P. (E8 ) 

102.4 KC pulse, train 
3 microsecon~s 
P-0sitive 

rDTAL ll'AOl!I 

)..5 
() 

. ' 

RIEV 

B 
PAO • 

1 
< . .. 
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a. Nominal Level 
b. Trip Level 
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Cosine Vinding · of the m lX re~l.ver 
All Ml angles in excess of+ 6o + 
5° with respect to o0 Middle G:1abal . .Angle 
(Rat.) DIJ lX Resolvei:- 'l'R • l + ·2!/o · . 

(Vexcit • 28.o + l~.) . - · 
c. Frequency . 8oo CPS - . 

-~-·· . 

B 

d. Detector '.ulput Impedance · > 50K""-'. . · · · . : :i. within 5~. 
. · · ·. · lfo~ load on the IMO resolT&r (U) is · the ~ 
· ·. · G & N CW and the GSE Gimbal Poaitioners. 

Circuit 
Block II and LEM . 

. l. Gimbal IDck Caution 

28. V, 800 cps Voltage Comparator 

a. 
b. 
c. 
d. 

Nominal Level 
Frequenc·y 
'?rip Level 
Source Impedance . 

28 V + 5~ 
&>o ·eps sine wave 
decrease to 15 + l V or less 
J1 ohms -

e. Minimum input impedance . 
f. Circuit DlUSt latch and remain on even in the OIA OB mode. 

A reset button must be pressed -to reset the circuit and 
remove the visual display. 

·· Circuit 
l. Wheel Power Fail · 

- 28 voo ·voltage Comparator 

a. Nominal .Level . 
b. Trip Level • 
c • Source Impedance 

d. . Minimum input impedance 

- 28 VDC + 2r,/, 
loss of --28 VOO 
20K ohms - Block I 
lOK ohms - Block II and LEM 

e. Circuit must latch and remain on even in t~• OU 011 mode. · 
A reset button lllUSt be pressed to reset the circuit · and 
reI!lQTe the visual display 

Circuit 
l. - 28 VOO Fail 

2 V, 3200 · cps Volt~e/Frequemcy Comparator 

a. Bomj1.D.al. level · 
Voltage 

. Frequenei 
b. '?rip l-evel 

Voltage 

2 V + l~ 
· ,3200-cpa ! l cps sine van 

When wltage exceeds 2 T + l°-' for longer 
. thaar-i ja~;to 100 Jailliaeconi~ . . . . .. 

This infor~ ,i• for product englneedng us_e ·-owly; for UH h1 productlOft, the contents should be releaHd •n appllcalal• · 

drawui.-x...aJ.,, specifications; for UH lty dHl9111ubcontr-,ictors, co1"nts should be reJ .. .-ecl by XCR (Mil. 1101,~ · , 
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3.3.8 

'· -

c. 
d. 
e. 

Frequenoy 

Source impedance 
Minimum Input Impedance 

3168 + 8 cps low or 3520 + 35 cpa 
high for longer thu 50 to 100 J:D.1U1aeconds 
approxill&tely 20 ohms 

Cir.cu.it to be reset only ~er the failure is cleared and a 
Jll01llentary reset buttoz:i, depreaaed. This circuit in con.1Uotion 
with the Teat Contro1 Panei shall cause the O & B to doVDIIOde 
from an ISS Operate Power mode to an ISS standby Pover mode if' 
there is a ducos~ excitation·m.al.f"unction. 

Dl.lcoayn Excitation Caaparator Verif'icat-ion Teats - There shall be three 
verification tests. The normal inputs shali be removed and a teat input 
with the following characteristics shall be switched to the comparator. 

a. Icw Frequency Test 
1. Test input - 2 V at 3160 to 3150 cp~ sine wave 
.2. Switchover time less than 50 milliseconds. 

b. ·High Frequency Test 

e. 

l. Test Input - 2 V at 3584 to 3680 ape sine wave 
2. SW'itchover tinle less than 50 milliseconds 

I • • 

Icv Voltage Test 
1. Test input - l. 7 V ! .05 V, 3200 ~1ij cps 

2. Switchover time less than 50 milliseconds. 

28 VOO G & N Power High-Icw Sensor 
a. ·Nominal Level 28 (+2, -3) vre 
b. 

c. 

Trip Level 32 .~ ! ,5.() vro high 
21.5 + · ,5 VOO low 

Trips if failure condition present for 20 to 40 milliseconds. ·· 
Circuit to be reset only after the failure is cleared and a 
momentary reset button is depressed .' 

28 vre G & N Power Sensor Verification Tests - - There shall be two· G & N 
voltage verification tests. The normal input shall be removed and a teat 
input with the following characteristics shall be switched to the sensor. 

a. High Voltage Test 
l. Test input 2(1ip higher than nominal 
2. Switchover time le~s than 20 milliseconds 

b. · Icw Voltage Test 
l. Test input 2(1ip· lover than nominal 
2. SVitehover time less the.a 20 milliseconds. 

· ll5 V, 6o cps 3-Phase High-w:w Sensor 
a. Nominal Level 115 V, 60 cps 
b.. Trip Level Less than 105 V or greater than 125 v, 6o cps 
c. 0:.a.rcuit to t>e reset only atter the failure is c,].eared and a 

momentary reset button is -depressed. · 

T.hi1 Information 11 for -product engla.Hrlng UH only; for. UH In production, the contents should be .releaaed en applicable 

-ilrawlng-1 an4/or specifications; for;uH by dHign -subcontrectors, contents .should be releoHd by XCR .(MIL. 1101). 
, J • • • . 
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15. lo 

ll5 V, 6o cps 3-Phase Sensor Verification Tests - There shall be three 115 v, 
60 cps verification tests, one for each phase. These tests shall. Qnly ex­
ercise the low voltage sensor by switching .out the normal input and svitchiJI& 
in a test input of 90 ! lCJI, volts, 6o cps. 

'This Information is for product-.glneerlnt us• only; for VH in production, the contents should be relea.-.d on appUcabl~ . , 

dr~wlngi and/or specJficatioaa; for use by design· subcontractors, contents should be released by XCR (MIL 1101). 
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K>lf.t'l'OR P At®:, llfl'ERFACE 
BIOOK I, SERIES loo, BrnCI: II AND LEX 
- . - . - . - -.. . .. 

I 

NOMENCLATURE 

27 VOO RIP ID or-GSE Chassis Grd Bus· 
GSE Shield Ord Bus 
U5 V, 6o_- cps Neutral 
Cos AlG lX S3 (Hi) 
Co~ AMl 1X SJ. (lo) 
DID Delay Light Hi 
o vre ~ ~ -~ ~ -
8oo cps, -28 V, 51, DIJ Wheel PH A 
8oo ·cps; 28 V, 5'/, IMU Wheel ID 
- -28 VIX: 
o vre·DIJ 
DIJ FAIL RET 
DIJ FAIL HI -
COO FAIL RE'r 
cw FAIL Hi: 
ACCEL ··FAIL RET 
ACOEL FAIL HI 
CK$ 0 VOO 
DIJ_ Temp Light (Main Panel) 
G:lmbal IDck Indication 
G & N Error Light (Main Panel) 
27 VIC. RIP .Hi 

-·cur:Jlem$te · Alarm Control 
. Coolant Supply Fail Lamp . 
~ VOO RIP. Hi ISS ~y . 
Temp Normal. Io 

· 60 ·_eps B£ Conditioned 
~ 1't:>n. Fail Ind. Enable 
_ll5 V, 60 cps, PH A Pil. Pwr · 
:S.119te· Loci,c::Pvr· ·o. 
27 voo ~ Hi 
Gimb$J._ Dump Inhibit 

. Diic~syn Exe. :r.t>n. Inhibit Lamp· lU 
Gimbal.· Dump Interlock 
Gimbal. Dump Indication 
OIA 011· Command 
G & 11 Power Modes Enable 
OIA 011 G & N Pwr Normal 

SIGNAL DEOORIPrIO!J 

-27 vro RLP Io or Chassis Grd 
fhield Grd 
60 cps Neutral 
Oto 26 V, Boo cps 
Cos AMl lX Return 
28 VIC Hi G & N 
0 vrc IMO 
~8 V, 8oo cps HI 
28 v, Boo cps ID 
- 28 VIC 
0 VOO DIJ 
102.4. KC Rm'ORN 
Oto 5 VPP, 102.4 KC Pulse Train 
102 .. _4 KC Return· . 
0 to· 5 VPP, · 102.4 KC Pulse. Train 
102.4 KC RETURN ~ 
O ~o 5 VPP ·102.4KC Pulse Train 
CMS o ·vn, 
27 VOO RIP Io 
Z{ VOO RIP ID 
27 voo RI1> ro 
27 V00 · Rl;P 111 Pil Pwr 
27 vre RLP Hi : 

-27 vro RIP Hi 
2{· VOO RU>- Hi .-
60 cps Neutnl 
24 VAC,- 60 cps w 
24 V~Cf, 6o cps Io 
115 V, 60 cps_ Hi 
CMS O vre 
27 VOO RLP Hi Pil Power 
27 VOO RLP Hi 
27 v:rx: RI}) Hi · 
~ -vre RU> :u, 
27 VIX: RIP Hi 
115 V, 60 cps, PH C 
27 V00 RLP. ll1 

• :0 
0 u 
i..~ 
D. 0 
0 -
C: -. 0 ..J 

. -: ~ . -Oa.= 
..! u 
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• ,.. I .a .a 
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.;: : . -• ! .. 

C -• . .a .. 
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..c: ! 

- ... -0 
Jl-• n.-, 27 VOO RIP Hi 
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CROSS 
REFEREdt'E lE. 

CuD&:l'OR 
& PI11 RlMENCLATURE SIGNAL DESCRIPTION 

l&.!8 Jl-1 Du.cosyn s.i.,r O'fe~de f?( V.00 ·RU Hi Pil Pwr . 
935 Jl.:-1 Te~ Start Ligllt '2'7 voo RIP Hi 

. 936 Jl-j DIJ Ducosyn Exe. M:>n. Hi 2 V, 3200 cps Hi 
937 · Jl.-k DIJ Dueosya Exe·. M:>n. Io 2 V, 3200 cps Io 
938 n-q Temj) Control Latch Reset 115 V, 60 cps Neutral· 
939 Jl-t · CGC/UJ,Q Powe~ Fail Io 27 ~ I.D 
940 J'l-11 Phase C J'ail ~st 27 VOO RIP Hi 
941 Jl.-T Phase B Fail . Test Z, v.rx:: RIP Hi 
91'2 n-v Phase A Fail Test 27 VOO BLP Hi 
943 n-x ni.cosyn Fail low Volt. Test '2'7 vre RLP Hi 1: 

· 944 n-y Du.cos,n Pail Hi Freq. Test ~ vro RIP Hi 
945 · .n-s OJ.cos,n Fail wv Freq. 'J.iest 2'f vre RLP Hi 
9116 Jl.-AA G & 11 P9ver High Test Z7 VOC RIP Hi 
947 Jl-D G. • • Powr low Test 27 VOC RIP Hi 
9118 . 11-JI .Alalll 'lest. Relay .IDF 27 \700 RLP Io 
143 · Jl ... D: ~ V.00 RIP Hi' ISS Op·erate 27 VOC RLP Hi 
950 .11.-LL, 115 V, 6o cps, . PH B 115 V, 6o cps,· Ph B 
951 Jl-111 ll.5 V, 60, cps, PH .p 115 V, 60 ··cp;, Ph C 
9!i2 .n-n l:15 ·V, 6o cps, Pb· A- 115 V, 60 Qps, Ph A 
954 tt-v 2 Sec~ T.D. Latch zt V.OC RLP Hi Pil Pwr 
935 J2~Z Initiate 2 Sec. 'f.D. 27 vre RIP Hi 
957 n-a Wheel Run-Up Signal .27 VOO ~ Hi 
958 Z3-r Fail Ind. G & N Bi 27 \700 1tI2 Hi 
959 .13-P . Fail Ind •. G & II Io 27 \700 RIP Io ··\.! 
960 Z3~ It CTR . ».} Delay_ Hi 27 VIC RLP Hi Pulse 
961 33:.s CTR ·DlJ. Delay Io 27 vre RLP ro 
1029 J3-t · · · Temp. · 09nt. SWitchover Enable 27 vre RLP w 
1419 W J'3~D. Star Preseµce Hi 0 to 5· VPP, 102.4 KO Pulse Train 
1420 ·W J;-PP .star P:re~ce u> 102.4 KC Return 

~ .I 1423 ff J'3-,AA • OJ;,ticli Zero Encoder Indication 27 vt:c RIP Hi {Optics Pwr) = ! -; 1424 'fW ·j']-ae Not Mark ~ VOC Rll1 lli ~ (-Optics Pwr) :•\·.~ 
1 o !-.3 1425 TW J'3-• Mark 2'7 VOC RIP Hi (Optics Pwr) 

c, J -~ 1427 J'l-CC 28 VOO G & N Power Hi 28 VOC G Be N Pwr Hi 
~ :! 1=, l.428 31 .. m, 28 VOO G & II Power Io 28 VDC G &' 11 Pwr lb 

111 
a. ! : 1579 TL .12-t B.lock II ·.and IBM status Indication ~ VIX! RLP iii ! = ~ -= 1;8o J2-DD GSE Reference Power Selected fr'( voc RLP Io = ~ "i ..! 1633 32-D G & ll '!eat CoDf'ig. Incl. ~ v.oc RIP to 

• ::; : ~ 1634 TL J3~ . DIJ Fail ~ V00 Cl - • I 'Pwr Jii ~JC..n- lufte1) 
~ ◄ c, J.635 TL J2-x CW Fail , 28 V'OO G & N Pwr Hi 2IC~ Bu;f':f'er 
..a 16,36 TL J2-v Op~i~s/RR COO Fail 28 ·vtc G & N Pwr Hi 21{.A.Bu.fter 
i '---. --'---~-----...:..-----------~---------------..... ·--------· _--:. _1 -----
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COJllllr:'lOB 
&PD 

J3-u 
J3-JZ 
n-n · 
n -n 
n-au -
32-BI 
n -11 
32- IDC 
J2-LL 
J2-JII 
J2- D 
J2-PP 
JS-A 
13-B 
l3-C 
J'3~D 
J)-B 
33-Y 
n-cc 
J'l-b 
J'l-• 
J2-X . , 

.12-Y .. 

J3-U . 
33-V 
33-G 
J'3-ll 
J3-J 
J2-Mi'" 
J2-J1.E-· 
J2:-H*.:~. 
J2:..It ... 

. . 
J2-K1.E-
J2-P* . 
J2-R* ; 

J2- QtE-
J2-S~ 
J2- N* 
J2-ft 
J2-G~ 

ll>MEIELATURE . 

Temp Vithil1 Limits 
star Acquired 
Coldplate Temp !formal · 
ISS Test Contig. ·Ind. 
Bot ISS Test Con:tig. Ind. 
OSS '!'est Contig. Ind •. 
Bot OSS ·Test Contig. Ind. 
Block I, .Series 100 Ind. 
Bot Block I, · Series l.00 Ind. 

.Block II Ind • 
Not :Slock II Ind. 
LEM Configul'ation 11).d. 
ijemote Bo Temp Al.am OUtput 
Remote Temp /t4m Input 
Remote Temp Alarm Output 
Remo~e No Tellp Alarm Olltput 
Remote Temp. Alarm Common 
Remote Temp fuann Output 
GSE Caii'b Enabled Ind. .. 

CGC/IIJC Pover Fail Hi 
~Reset ., 
~ ·s1q1e Pri.t 

_· B9II Po1"ar .mm · _ . , 
.. 

aoo . C'P8 o J>e~ ,rss '.•t ti f htt•n4) 
~ _cpa .Q -~•• .198 -t Lo· ~•re4) 
Jleiaote •o··Powr Pail Outtnrt 
lte'IIOte P~r Pail ·Output 

. . Remote .-Po"v(er ·.Ala.rm Common .. 
•'•• G&N <fau.t-ion· Light · · 

ISS· Warning Light 
: 

: cqc/WC Warning_ No. ·1 
· CGC/WC .Warning ~~Yo 2 
ISS Warning IMP .· 

. SlVB Cut. OFF 
SIVB INJ Seq. Start-

. -
RR Aut_o Angle Enable .. 

LR Hover Pos. CMD. 
Computer S'candby 
DSKY Spare ·sn444 
DSKY Spare ~445 

SIGNAL DEOOIUPfIOB 
. . 

28 \TOO G & 11 Pwr Hi (2KA·Bu:tf'er) 
Z7VOORU>Bi . 
zr·voo RIP Hi 
Z7 VOO RIP Io 
27 VOO RIP ID 
27 VJ:£. RIP Lo 
Z7 voo RLP Io. 
'Zf VOO RIP Lo 
Z7 V'OO RU> ID 
27 Yre RLP Io 
27 VOO RIP Io 
27 VOO RIP Io 
As Req' d at I,ab Facility 
" " " " ~ . 

fl 

" .. 
" 

If 

ft 

" 
" 

ff " · 

ft fl 

u .. 

u tt 

27 V.00 RIP ID 
27 VIC RIP Hi 

" 
" 
ti 

" 

27 VDC RLP Hi Pil Pwr 
. D9JI Pvr Gr« 
1>fllhrOd 
28", . 800 .Q■ Ki 
28", eoo qa·_ lao . 
A. Jlequiretl_• at Lab !'-,cili ty 
M Requ.ird at Lab Paeili ty 
As Required . at, Lab Facility' 
27 V:OC RLP -!II 
27 ·voc RLP HI 
27 VIC lU.P HI 
27: V:OC RLP HI_ .. . 
27 V:0C RLP HI 
27 VDC RLP HI 
27 V:OC RLP HI 
27 VIX! RLP HI 
27 VIX! RLP HI 
27 VOC RLP HI 
27 VIC RLP HI 
27 VDC RLP HI 
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