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EXHIBIT /\.l'O L.LO GSE OSCILLOGRAPH SIGNAL SELECTOR 
BLOCK I (SERIES 100) SYSTEM DESIGN CRITERIA By Date w. Hines 

SCOPE 

This document establishes the system performance for the Apollo GSE 
Oscillograph Signal Selector (hereinafter referred to as the RSS) 
Panel . 

Applicable Documents 

Unless otherwise i ndicated, the following document s shall fonn a part 
of t his design criteria : 

1002018 

1902164 

1902166 

1902168 

1902160 

1902163 

XDE-3 -T-32 

1{gQ,U REMENTS 

General Specification f or Apollo Ground 
Support Equipment 

Di~gram, Mechanization .Oscillograph Signal 
Select 

Diagram, Mechanization Measurement Reference 
Powe r Supplies . 

Di agram, Mechanization GSE Grounding 

Diagram, Mechanization Test Select Panel (TES ) 

Diagram, Mechanization Signal Selection and 
Measurement 

Signal Identification & Test Poi nt Location 
for Series 100 GSE 

General - The functi on of the RSS in the Optics Inertial Analyzer 
{OIA) is t o provide signal and reference select ion t o the e~ght 
Oscillograph channels and t o the "B" Scope, anrl to provide refer
ence voltages t o t he GSE monit or e quipment as -pe,r XDE-34-T-32 , 

Circuits - The circuits required in the RSS to perform the necessa ry 
systems and subsystems functions are as follows : 

8oo cps , o0 Buff'er Amplifiers required to buffer and isolate the 
foll owing: 
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3.2.2. 

3.2.3 

3.2.4 

3.2. 6 

3.2.7 

a . Boo cps 28 V 1% IMU 

b. Boo cps 28 V 1% Optics 

Boo cps, 90° Buffer Amplifiers required t o buffer and shift the phase 
of the following: 

a. Boo cps o0 
ISS Ref. 

b. Boo cps o0 Optics Ref . 

A 3200 cps Buffer Amplifier is required to buffer and isolate the 
3200 cps 2 V Feedback . 

A variable Boo cps phase shifter and selector is required to select 
and shift the phase of either of the following : 

a . 8oo cps o0 I SS Ref . 

b. Boo cps o0 
Opti cs Ref . 

A variable 3200 cps phase shifter is required to shift the phase of 
the 3200 cps Re f . 

Oscillograph Signal and Reference Sele ~~ors a:r'f' required to couple 
signals and r eference voltages to t he fixed oscillograph channels 
as follows : 

a . Oscillograph Channel 1 AC 

" 

C , II 

d . " 

ti 

II 

II 

2 AC 

7 DC 

8 DC 

Oscillograph Signal and Reference Selecto rs are required to couple 
signals and -:reference voltages t o the switchable oscillograph channels 
as follows : 

a. Osei l ograph ChanneJ 3 AC/DC 

b, II " " 

THIS INFORMATION IS FOR PRODUCT ENGINEERING USE ONLY: FOR USE IN PRODUCTION, THE CONTENTS SHOULD BE RELEASED 
ON APPLICABLE DRAWINGS ANO/OR SPECIFICATIONS: FOR USE BY DESIGN SUBCONTRACTORS, CONTENTS SHOULD BE RELEASED 
BY XCR (MIL 1101). 

REV I I I I I I I Paae 2 of 7 I XDE- 3l+-T- 35 



MIL 1018 REV 963 

AC SPARK· PLUG DIVISION 
General Motors Corporation 

Milwaukee, Wisconsin 

XDE XDE-34-T-35 

APOI.J..O GSE OSCILLOGRAPH SIGNAL SELECTOR 
BLOCK I (SERIES 100) SYSTEM DESIGN CRITERIA 

ENGINEERING 
DESIGN INFORMATION 

EXHIBIT 

By W. Hines I Date 2/ 3/ 65 

3.2.8 

3.3 

3.3.1.2 

c. Oscillograph Channel 5 AC/ DC 

d. " 6 11 

Scope Signal am Reference Selectors are required to i solate and 
couple signals and references to Scope "B" (lower beam) as follows : 

a. Scope 11B" Input (Channel 2) 

b. Scope "B" Reference (Ext. Horizontal Input) 

Performance - The circuits listed in paragraph 3.2 shall perform to the 
followi ng requirements . 

Boo cps o0 Buffer Amplifie~ 

I nput Signal - The amplifier shall perform as specified with 28 V :nns + 
1 per cent, 800 +8 cps applied across its input. The input shall be -
i solated from t.he out put, Signal Lo, Power Lo, & chassis ground. 

Output Phase - The output voltage phase with r espect to t he input 
voltage shall be o0 +1° . 

Out put Signal - With the following loads applied, the amplifier 
out put signal shal l be 30V rms max with less than 1 per cent distor
t ion : 

a . Mini mum Load : 1.5K ::,5 percent resistor. 

b. N0m ~nal Load : lK + 5 percent resistor, in parallel with a 0.01 
~fa.± 5 percent capacitor in parallel with a 500 mh ::_ 5 percent 
iwiuctor. 

c. Maxi mum Load : 700 +5 percent resistor, in parallel with a 0.01 
_.l{fd ,: 5 percent capacitor, in parallel with a 100 mh .:!:. 5 percent 

.Luduc .or . 

Voltage Gain - 'l'he amplifier shall have a voltage gain of lV/V + 1 
percent . 

Voltage Gain St ability - The amplifier shall have a voltage gain 
st ability of::_ 1 percent with respect to time and temperature . 
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3.3.1.6 

3.3.1.8 

3,3,' , l 

3.3.3 

3.3.3.1 

Input Impedance - The input impedance of the amplifier shall be 75 K 
ohms or greater. 

Noise - The noise of t he amplifier shall be less than 50 mv with the 
i nput shorted and the following applied loads: 

a. '700 + percent resistor in parallel with a O .01 J{fd ~5 percent 
capacitor, in parallel with a 100 mh ~ p~rcent :i.nductor. 

b. 1.5K +5 percent resistor in parallel with a O.Ol~fd ~5 percent 
capacitor, i n parallel with a 100 mh ~5 percent inductor. 

Distortion - The distorti nn of the amplifier shall be less than 1 
percent with condi ions specified in para. 3. 3. 1. 1 and 3, 3. 1. 3. 

8oo cps , 90° Buffer Amplifier 

I nput Signal - The amplifier shall perform as specified with 28V nns 
~l percent 8oo~16 cps applied across its input. 

Qutput Pna$e ~ The output voltage phase with respect to the input 
voltage sfiaT1 be 900 ~ l . 5 ° 
Voltage Caln - The amplifi er shall have a voltage gain of O. 39 V/V 
~2 percen ·. 

Input I mpedance - The i nput impedance of the amplifier shall be 8.5K 
ohms or greater. 

Noise - T'ne noise of t he amplif'i.er shall be less than 100 mv rms wit h 
the input shorted and a l oad across its O"Qtput consisting of 4ooo ohm 
~5 percent resistor connected i n parallel with a 4700 .tp~f ~5 percent 
capacitor. 

Distortion - The dist ortion of the amplifier shall be less than 1 
p·ercent with eoncl i ti ons specified in para. 3. 3. 2. l a.nd. 3. 3. 2 . J. 

I nput S it111·' 1 , f,,.1p l lfier shall perform as specified with 2V rrns 
+2 percent; ) \)0 cpc +2 percent applied across its input. The input 
shall be foul vte fl from the output, signal Lo, Power Lo & chassis ground . 
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Output Phase - The output voltage phase with respect to the input 
voltage shall be o0 .!,1°. 

3.3.3.3 Voltage Gain - The amplifier shall have a voltage gain of '5 ,5.!,2,0 
percent. 

3.3.3.7 

3.3 . 4 .2 

Volt age Gain Stability - The amplifier shall have a voltage gain 
stability of ±1 percent with respect to time and temperature. 

I nput I mpedance - The i.nput impedance of the amplifier shall be 
lOOK ohms or greater . 

Noise - The noi se of the amplifier shall be less than 100 mv with the 
input pi ns shorted . 

Dist ortion - The distortion of the amplifier shall be less than 1 
percent with cond.i ions src::cifi ed in para. 3.3 .1.1 and 3.3.1.3. 

Variable Boo cps Phase Shi fter and Select or 

Input Si gnal - Sha 1 have t he capability ,of being switched from Boo 
cps ISS t o 800 cps Opt ics and have a lighted indicator designating 
which is se l ected . The phase shifter shall perform as specified with 
28 .0 .!. 0 . 25 volt rms, Boo cps.!. 0.1% ·excitation. 

Phase Accuracy & Rot at i on - With o0 on the indi8ator the phase of the 
out put of t he phase shifter shall be within + 1 of both of t he Boo cps 
buffer ampl i.f.i.e r i nBut,s . With the variabl e phase angle indicator varied 
f rom o0 through 36o t he phase of thP. output shall lead the input t o 
he Boo cps o0 buff er amplifier s wit hin+ 3.f of the i ndication . The 

variable ~hase angl e indi cator shall be graduated in increments of 
2° m"l.:dmmn . 

Out put Si gnal~ With a 20K ohm l oad the output shall be adjust able from . 
24. 15 volts :rms t o 31 .5 volts :rms. The variation in output volt age 
amplitude fo r phase rotation from o0 th:rougp 360° shall be+ 4% 
maxi mum wi h rf'~pect t o the o0 i:-,t: t put . · -

I nput Signal - The ~hase shi f t er shall perform as speci fied with 11.0.!, 
0 .1 volts rms , 3200 .!,3 ,2 cps e citati on . 
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3.3 .5 . 3 

3.3. 8 

Phase Acc uracy & Rota tion - With o0 on the indicator the phase of the 
output of the phase shifte r shall be wi thin+ 1° of the 3200 cps buffer 
amplifier i nput . With t he variabl e phase angle indicator varied from 
o0 t h r ough 360° t he phase of the output shall lead the input to the 3200 
cps buffe r ampli:fier within +3 .5° of the i ndication. The variablP. 
phase angle indicator shall be graduated in increments of 2° maximum . 

Out put Si gnal - With a 20K ohm l oad the output shall be adj ustable 
from 9 .2 vol ts rms t o 12 .0 volt s rms. The vari at ion in out put voltage 
amplit ude f or phase r ot atton from o0 througp 360° shall be_: 4% maxi
mum with res oect t o the- J out-put , 

Osci llograph Signal and Ref~rence Selector (Fixed Channe ls) 

Circuit Capability - The se l ector shall be capable of switching dry 
ci.r cuit level AC or DC s i gnal s . On1y one type of signal will be used 
at any t i me, therefore the AC and DC si gnals must be on separate secti ons 
of the selector with a capability of switch ing between sections when 
t he oscillograph preampli f i er i s changed from .AC to DC or DC t ,~ AC. 
The se l ect ion of a DC section will be made by a gr,,:;und supplied ~,hen 
a DC preamplifier is installed. The AC preamplif i er (demodulat or ) 
will break t his ground and sel ect t he AC section. 

Each seiector shall have a minimum of 15 signal posit i ons and an off 
position . One of t he signal positi ons shall be an auxilliary position 
on which any desired signal may be applied . 

The pr oper reference t o t he AC demodul ator shall be selected aut owit i 
call y ,,hen an AC s .tgnal is sele cted . The re ference for an /\C s1.p:naJ 
a pplied t o the auxilliary i nput will be select ed ex Lemal .y. 

Oscillograph Signal and Reference Select or (Switchable channe l s) 

Ci rcuit Capa:oili t y - The select or shall have t he same capabili tien ' .s the 
f ixed channels i n 3. 3 . 6 .1 with some additi onal requi rements . 

Since a DC pr'l'.?!J.mpllfie r and an AC demodula t or t•1ill al ways be j.n t ii e 
switchable channels some additional switching will be re qui red . A 
manual AC/DC selector i s requi red t o supply 27 VDC t o a switchi ng 
c.i r cui i n t he Oscillograph Consol e f or DC preamplifier selection. 

Scope "B" Signal and Reference Selector 
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3 . 3 . 8 . 1 Circui t Capability - The selector circuit shall be capable of switching 
dry ci rcuit 1 ) ,·el signals and selecting one of nine signal positions 
or an off pos i t i on. One of the signals shall be an auxili ary input 
position ori ginating from an external source. The output shall be 
transformer isol ated . The isolation transformer shall meet the f ol
lowing requirement s: 

a. Volt age Ratio 

b . I nduct ance 

c . Phase Shift 

d . Frequency Response 

e . DC Res i s t ance 

At 1000 cps shall be 1:1 ~1%. 

Shall be 2 henries minimum with 8 
volts, lOOOcps, 5 made . 

At 1000 cps shall be 1° maximum. 

Shall be ~l db from 300 cps to 100 KC with 
no peak greater than 3 db below 500 KC. 
Phase shift shall be 45°maximum from 20 cps 
to 500 KC. 

Shall be 48~ 6 ohms for the primary and 
secondary windings . 

w. Hines 7 

Sys t ems Mechanization 
APOLLO GSE 

w. J .\~attoi Group Head 
Syst em~ Mechanization 
APOLLO GSE 

W(-I : l r 
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