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AB3STRACT

This report contains schematics, theory of operations, parts
location, and interconnection tables for the MTS-2 maintenance task
simulator. The data includes front panel modules and circuit modules,
but excludes commercial items incorporated intact in the device,
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SECTION I

INTRODUCTION

This report contains schematics, theory of operation, paris
loeation and interconnection tables for the MIS-Z2 including front
panel mwodules and clrcult modules, but excluding the commexcial
items which are incorporated intact in the deviee. Additional
Information on these items will be found in the manufacturers!
manuals listed in the reference section of this report.

It is suggested that when this report is used as a reference
document in maintenance, entry through the index at the end of this
section will be most convenlent. For those unfamiliar with the
MIS-2, knowledge of the material contained in “"Volume I: Applica-
tion and Operation" (reference 1) will be found to be of help.
Reference is made to that volume in the maintenance index where
gppropriate.



saTn
=51D
J0T

— N o Uy

9

TOJIQUO

pow ArTd
‘Toaquoo
gqaoddng

i

i
18uTqEQ

Tauryg
D J21Sep
JUuTUIRM
Autad-opN

s1ssBUD AvToy

woN O — N e O D

VAV AT AR A TR AR NAANART LA

[

T sIsSsSeYD Aoy

£ STSSBUD anpon
A1ddns aemod pQgA 8T~

3

L STsseyd aTupon (

i

i
1)
M

Z-SIW Y3 3o satup soley *Teanltg

H

i
it

(
(
i A
(
(

i i ﬂ

[4
Z
[4
T

 RA AT STaRNS)

S€

+£

SIBSYHY
HSNIT

&l

i
i
i
i
il

i

STSSeUD aTnpPoR
JOULIOJSUBISL
93eqToA MOT

A1ddns

emod DOA 8T +
AT pPIe0oq Yo1Bd

£E

S155YHY
IGNIG

ITT

II
I

ATUn AJ0SS800Y

118

ﬁhmop Qommg qupman

pIBOq U23BJ

H
H

i
i

73

S T T T, o, e,
— N NGO -0 O

of

e

SISEYND
FSNIG

Moot

wna

MILNIYS

ATAING
WIMod AQS/




(See Note 1)

Red - Ay— Wnite
o——( Yellow
S Yellow
{ Yellow
Black Rotary Selector Switch Module
Yellow ~
Y

Green >
(See Note 1)
White
el / Tellow
— \
Red
( Green
Black \
/

Potentiometer Module

Note 1. . Indicates control knob or handle, which provides sense
circuit inputs.

Figure 2. Example Control and Display Module Schematics



(See Note 1) (See Note 1)
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Figure 2. (cont'd) Example Control and Display
Module Schematics
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K K Attenuator
1 2 ’ K3 Circuitry
250K§ Zox§ 2K
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—: Jlé r_‘,_—l—l
Sl S— atlo ) — o
{ I
J5 . J,? 1
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Note: ¢ is common return.

Figure 4. gcope Input Circuitry
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Note: See schematic in Manual

Sweep Generator Section

~ \T
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= !
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Note: ¢ is common return.

Figure 5.5weep Speed Control Scope



V3054

N e e n 3
|
YBlack ( Y Black
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J12 =
’ K12
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Scope
. Jl? From Main Power Switch
Coil +18 vV DC
Line TC Power
Relay
AR 1 Power

Note: Q; is common return.

Figure 6. Oscllloscope Control Relays
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Time Delay Unit

J1 >
Monitoer “‘:::]
J2 Switch > :A o
:
= 1
115 VAC I—_,_.S _L:L
o N BPN
5
4 I_:_tl |—°—'— r o 5
Ky Sup
Jh Ground >. * % KQ
Black
J5 >
Notes:

1. 115 Volts AC is permanently connected to J3 and Jy,

2. When +28 Volts DC is applied at J5, K, picks and
time delay begins. after the selected "time a cam
on the motor closes the contacts of 37 and Ko picks.
This turns off the motor which returns tc start and
closes the moniter switch.

B1ack Yellow

Yellow

ﬁ) —~
5 OxO302010

Figure 7. Time Delay Unit
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Box Jack Color

1
red d
l t
I |
I |
S1 yellow 2 ! .
g 1
yellow 3 o i
/
K
1 K,
Black EEAN
e b ¥
S, yellow 5 5
yvellow 6 )
Notes:
1. 18-28 volts DC supply
2. Momentarily switched supply
3. Ground
4, Momentarily switched supply
5. Jacks 3 8 6 have supply voltage on them
when their respective relays are picked up
Connection
Red Black

wO »O
O
O
O +O

Yellow

Figure 8. Flip-Flop Unit
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' 1
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+18 -28 supply VDC on red jack

Ground on black Jjack

31 & S, snap action switches cam operated by ground
shaft.

R] 200 @ variable resistor motor speed control

R2 10K @ 2W variable pot mechanically connected to motor
To decrease voltage at 5 make 1 supply & 3 Ground

To increase voltage at 5 make 2 supply & 4 Ground

SO E Wk

- . .« =

Centrols & Connectors

Yellow @) @
Hi Limit

Speed

Yellow ®)
Lo Limit
dn up
Red o 10 + 0O 2
Yellow

Black O 30 -0 &
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Figure 9, Tuning Motor Unit
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FRONT PANEL SENSING & RECORDING

CIRCUIT OPERATION

The operator is connected at J, (Figure 10) producing a voltage
spike on the grid of thyratron V., causing it to go into conduction.
This energizes Kl and K_. 8, of K_ opens, stopping conduction through
V. by opening its cathole cifcuit Bnd the cathode circuits of all channel
relays (K, - K..). Thus, no other relay may be energized. However,
is held in through the action of C. discharging through its coil. Through
the contacts of Klsh’ Vi obtains i%s own unigue ground and returns to
conduction.

When K energized, movement of K_S. produced a voltage step which
was applied to the sample command cigcuitry of the DVM., K.8, and K2$2
each applied bias to one digit on the units and tens print wheel
respectively in the printer. The combination of digits (the channel
name) is unique to the channel.

Approximately 150ms after K energized, the digital voltmeter
has read the voltage on the contPol to which K.S, is connected and delivers
a print command to the printer which then prints the appropriate information.

When the operator disconnectis at J,, V., goes out of conduction and
K_ drops out immediately -« providing sufficdient time has elapsed to
pgrmit G, to charge to a level which will hold V. off. K., howsver, is
held in gor about 200ms by the action of C, to permit the sampling of
the DVM and coperation of the printer resul%ing from the switching of K Sl'
The full cycle is now complete and any channel may be activated, P

The MTS has a capacity of 60 front panel sense channels; there
being 20 channels on each of the identical sense chassis in the bottom
of cabinets 1, 2, and 3 respectively. Since each channel is identical
to all other channels no wiring diagram is provided for the relatively
simple circuit inside the sense chassis. However, voltage C supply and
interconnection information will be found in the interconnection tables,

Circuit Module Response Sensing and Recording Operation

When a test plug is inserted into a module, the switch which is

part of the test jack (see the module connector diagram wiring) connects
the gate supply voliage at A {on the reference schematic), This voltage
step is differentiated through C., and R, and coupled to the gate of SCR
causing it to conduct in a forwaFd direction picking K_. The contacts of
print K apply front wheel bias to a unigue combination of number wheels
in colufins 9 and 10 in the printer, identifying the circuit module sensing
channel which is activated. A switch in the module test jack also applies
the gate supply voltage to the incheck or outcheck buss, depending on
which test jack is used. Kn is also picked when the module is removed or

13
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replaced through the action of S_ (operated by a pin attached to the module
and protruding through the modulé chassis when the module is installed)
which produces a transient at A which in turn is differentiated by 02 and
R4 and applied to the gate of SCRl.

Picking up any Kn (name relay) causes the DVM to sample and initiate
a print cycle. At the end of the print cycle an interrupter switch on
the printer drive shaft interrupts the positive 18 volts applied to all
name relays for a few milliseconds, turning them off and completing the
full cycle,

The interlock line which runs through all module connectors in series
holds an 18 volt relay as long as no module is out of the system. When a
module is removed the relay drops out lighting a lamp on the master con-
trol panel indicating that a module is cut of the system. This indication
is in addition to the printer indication.

Figure 12, the circuit module sensing system integration diagram
contains the circuitry common to all channels. This circuitry is located
on relay chassis 3. Relay chassis 1 and 2 contain only name relays. When
any name relay picks K_. in series with all name relays (K ) is energized
and sends a voltage stgp to the DVM, The other set of confacts on K
applies print wheel bias to the contacts of the incheck relay., If tRis
relay is picked as a result of application of a transient to the incheck
buss line, fturning on the incheck SCR and picking the incheck relay, then
print wheel bias is applied to print wheel 5 indicating the action per-
formed was insertion of a test probe in the input test point of some
module, If the input relay is not picked, print wheel bias is applied to
the outcheck relay which acts similarly. If it is not picked, print wheel
bias is applied in turn to the remove relay. If it is not picked, bilas is
applied to print wheel 5 indicating installation as a result of a name
relay being picked (thus a print command) with no action relay picked.

If the remove relay is picked, however, print wheel bias is applied to a
different digit, on print wheel 5 indicating that a removal of a module
has taken place. Note: A print command from the front panel print relay
dows not energize Kp2 and a 'dash' 1s printed in columm 3.

When it picks K . also applies 18 volts to the coil of K. . K_ in
turn sends 18 volts Bo the coil of K_ and to the coil of K_. K dSes not
pick, however, because its return ci¥cuit is blocked by the SCRS  The
capacitor in the gate circuit of the SCR charges slowly through a 25 kohm
pot which is adjusted so that the SCR will turn on a short time after the
print cycle should have been completed. When this happens a buzzer in the
master control box indicates that some action has besn performed on a
module, but that action has not been recorded. If, however, the print cycle
does occur as required, the interrupter switch in the printer drops out K >
which in turn drops K_ removing the voltage from the coil of K and P
completing the circui¥ to ground through the contacts of K which discharge
the capacitor in the SCR gate circuit, permitting the charﬁlng circuit to
start from zero on the next cycle.

15



Interrupter

On +18V
Module Chassis NC Printer r=-f-—7
Ci Ry NC :
cC 7 H WVVVA—> |
[p—
|
' Relay KN |
SN Chassis |
' l
: b __
5 Ga‘ie 5 C, Ry SCRL
u 2N230
PP1Y < R ) — A ' 503
f, .1 1y Dy
12y
Switch in module B
Connector Pin 4 Ca Rs IiBh
< )
< ) — v
Rg Nl 1x
12k

Switch in module
Connector .

Pin 3 o In check buss -
Switech in N Out check buss -
module

Connector Pin 2

Note: ¢ is common return.

Figure 11. Circuit Module Response
Sensing Circuitry
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Module chassis

Connector Pins
- 18 VDC

o 18 vDC

L
—

|

Y

Y

¥

.y Interlock
Pin 3

on
CKT. BD.

Pin 2
on
CKT. BD.

Interlock

Gate Supply
Data Out

Data In

Aux. In
Out-check buss

In-check huss

Figure 13. Module Chassis Connector Wiring
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CIRCUIT MCDULE SCHEMATLICS

21



WeIBE T 273wy Og

WI00IVEYC1Cv 7Y

<9/91721

001 "OoN 3Tnpoy “103BIqIATITNN

*30uB38EIY °UTW € COTH
- punoa® o3 303dsax y3lIM uINE] pPue 3qQOag

Kouanbaag ayqeiie, ‘Suiuuny ovag YIp 2dOdg GHe XTUoIIRI w:ﬁ: SUWIOZIABN *H
, - . *pajou asimiayzo ssafun
*0°@ ‘PeIT4dY ASYI ¥ ‘NO_ 101§ ‘@doueisisay
‘uUlW 3% 0Ty ‘punoad o3 uuwnmmm yaw
. 193 aio £q sjuswaanspay 218310 .
e :PeoT andano zmooﬂﬂm¢wﬂm“cuwu Mzn 18711 Muhm ! “ ¢
) R N . s . N - - m -
™M1 03 8dd 00g to8uey ‘baxy WZOOTVSVZISY *oN °*BMg - Inokeq siaey °®
‘'w $°0 g ABT+ . .
‘em 97 W ABT- tbay £1ddng :83mg PduURISIIY ya
*pajou 25TMISY30 SEITUN SWYO UT SI03ISYEIY °1  :SIAION
0L
ABI+ || €——ANANA— .
9112 Ag LI+
\.MN
atwWwop|
012 T v_oo_M 001
m_o_w_M bold
enNo | € — ' -
o -] ; A6t
mmwmzm @:«N\T C%m? pe] m.m_ww__% fo1
Eord
100 8 € 20! own_mm L~
FEIENT AN T T
i LB T T e
Soein | Riadul B Y4
= T
net- ? L £01d 017
. 0B %2'g
M:_msu ol 5014 0Z8 W
105 foER ELAEDS
220 d o no gt _
Lw A (Fei-mii] con
adofno AGI- L AN ¢ o ¢
sz

22



FREE RUNNING VARIABLE FREQUENCY MULTIVIBRATOR

Module 100

Module 100 is an astable multivibrator followed by an emitter follower
to isolate the output circuit. @Ql0l and Q102 with their associated com-
ponents form the multivibrator, QL0O3 the emitter follower.

When power is applied te the circuit by turning S101 on, or by apply-
ing a -18V to Pin #7, the two transistors in the multivibrator will alter-
nately turn on and off, producing a symmetrical square wave at their
collectors. This waveform is coupled through the emitter follower to the
output (Pin #8).

Due to slight mismatches of the individual components, either Q101
or Ql02 will begin to conduct and become saturated when power is first
applied to the circuit. Assume that Q101 has just turned off and Q102
has just become fully saturated. At this point ClO3 will begin to charge
through R107 and R105, The base of QlOl1 is held slightly positive by
the current through R10O4, As ClO3 begins to charge, the voltage at the
Junction of R107, R103,and Cl03 will become increasingly negative. This
voltage is coupled through R103 to the base of Ql0l where eventually it
will beconte sufficiently negative to cvercome the positive bias and cause
Ql0L to conduct. As QlOL begins to conduct, its collector current flow-
ing through R102 causes a decrese in its collector voltage, which is
coupled through ClLO1 and R108 to the base of Q102 causing QLO2 to decrease
its conduction. 4s Ql02's collector current decreases, its collector
voltage will become more negative, and this increasing negative voltage
is coupled through ClO3 and R1C3 to the base of QLCl. 'This further
increases the conduction of QlOl which further decreases its collector
voltage. The decrease is coupled to the base of QlO2 which further
decreases the current in Q02 causing its collector voltage to rise
more, This c¢ross coupling results in a rapid turn on of QLOl and turn
off of glo2.

With Q102 turned off, Cl0l will begin to charge through R106
and R105, Cl0l will continue to charge until the nepative voltage
coupled through R108 tc the base of Ql02 is sufficient to overcome
the positive bias established by the curreni through R109. Al this
point QL02 will begin to conduct and the cross coupling will result in
a rapid turn on of Ql02 and turn off of Q101.

Since no permanent stable state exists for either QLOl or Qil2,
they will continue to alternately turn on and off producing a sguars
wave at their colleciors. Since the circuit components are symmetrical,
the wave forms for each transistor will be symmetrical but 180° out of
phase.

R101 shunts the collector to emiiter circuit of Ql0Ol to compensate
for the loading of the emitter follower on the collector of QLO2. Since
both Cl01 and (103 charge through R105, if R105 is varied, it will effect

23



the charging time constant of both capacitors and thus changes the fre-
quency at which the two transistors switch states.,

D101 and D102 provide a rapid discharge path for (101 and Cl03.
Cl02 and Cl04 provide negative feedback at the higher frequencies,

The wave form at the ccllector of Q102 is coupled through R1ll
to the base of QL03. R11l2 and R1l13 form a voltage divider to establish
a constant voltage at the anode of D103, D103 will conduct any time its
cathode voltage becomes more negative than the constant voltage on its
anode; thus, D10% will clip the wave form fed to the base of Ql0O3 at its
anode potential (-7 volts).

QLO3 operates as an emitter follower with Rl1l4, its emitter resistor.
The output of Q103 is fed to Pin #8,

R114, Cl05, and R116, Cl06 form decoupling networks to prevent
signal variations from being fed between modules through the supplies.
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BISTABLE MULTIVIBRATOR

Module 200

Module 200 is a bistable multivibrator with an amplifier to isclate
the input and an emitter follower to isolate the output.

Q202 and Q203 with their associated circuits form the bistable multi-
vibrator. Q201 and its circuit form the input amplifier; Q204 with its
associated circuitry form the output emitter follower.

With the circuit on and no input, closing the reset switch "s5202"
couples a nsgative voltage to the base of Q203 causing it to turn omn.
When @203 turns on, its collector current flowing through R212 causes
the cellector voltage to approach zero,

The voltage on the base of Q202 is determined by the voltage divider
action of R210, R211l, and R212, When the collector of Q20% is at OV, the
base of Q202 will become slightly positive. Since its emitter is connected
to ground, Q202 will be cut off and its collector wvoltage will; be a -7V
determined by the voltage divider action of R206, R207, and R209. The
circuit will remain in this state until a trigger pulse is fed into the
input Pin #7.

When a negative going signal is fed into Pin #7, it is coupled
through R201 to the base of Q20l. When the base of Q201 goes negative,
it turns on causing the collector voliage to rise to OV. This positive
going waveform is coupled throagh D201 as long as it is less negative
than the bias voltage of -4V established by the voltag: divider action
of R203 and R204. Since the base of Q202 is positive, and the voltage
being coupled through D202 (although positive going) is less positive
than zero, D202 is back biased and the waveform cannot be coupled through
C201 and D202, D203 is forward blased and the positive going waveform
appearing at the cathode of D201 is coupled through C202 and through
D203 to the base of Q203.

A positive going signal on the base of Q203 causes it to start

to turn off which makes its collector more negative, resulting in a more
negative signal being coupled through R211 to the base of Q202. @202
begins to conduct causing its collector to rise towards zero. This pos-
itive transition is coupled through R207 to the base of Q203 making Q203
turn off even more, A very rapid switching action results from the cross
coupling which ends up with Q202 turned on and Q203 turned off. Once in
this state the two transistors will remain this way until either another
trigger pulse is fed into the input or until the ciprcuit is reset by
5201,
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When the next pulse appears at the input it will now be coupled
through D202 and start to turn Q202 off. Again, cross coupling will
result in rapid switching that ends with the on transistor off and the
off transistor on. The collectors of the iwo transistors will alternate
between zero and -7V.

The waveform appearing at the collector of Q203 is fed through
R214 to the base of Q204. R215 and R216 form a voltage divider to
establish a constant -7V at the anode of D204, Whenever the waveform
from Q203 becomes mors negative than the anode voltage of D204, it
will conduct, acting as a clipper at the base of Q204%, This clipped
signal appears across the emitter resistor of Q204 and is fed to the
cutput Pin #3. R217 is used to load the positive supply bus to obtain
essentially equal positive and negative supply voltages for proper
biasing of the multivibrator.

R219, G204, and R220, C203 form decoupling networks te prevent
signal variations from being fed between modules through the supplies.
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VARIABLE FREQUENCY - VARIABLE AMPLITUDE SINUSOIDAL OSCILLATOR

Module 300

Module 300 is composed of a twin T feedback sinusoidal oscillator
followed by a three stage amplifier to isclate and amplify the oscillator
output.

302, with its associated circuit, forms the oscillator stage with
Q301 serving as an emitter follower in the feedback circuit to prevent
loading of the oscillator. Q303, Q304, and Q305 form a three stage
inverting amplifier.

When power is applied to Pin #7 or when S301 is turned on the
current disturbance at the base of Q302 will be amplified and appear
at its collector. R305, R3%06, R308, R309, C203, C304, and C305 form a
twin T feedback network. This network has a very narrow frequency
pass band and thus permits feedback of one frequency only.

The feedback signal is fed to the base of Q301 which acts as an
emitter follower to prevent loading of the itwin T network by the oscillator
input, R309 provides an adjustment of the frequency by varying the center
frequency of the twin T network., The feedback signal appearing at the
basz of Q301 is developed across the emitter load resgistor R301 and then
coupled through G301l to the base of the oscillator transistor Q302.

Since this signal is in phase at the oscillator frequency, it will
reinforce the amplifier, sustaining the oscillations.

The collecter signal of Q302 also feeds through R307 to the base
of @303. @303 is also an emitter follower to reduce loading effects
on the oscillator. The signal is developed across the emitter resistors
R31C and R311. R311 provides a variable amplitude control. The selected
amplitude is fed from the arm of R311l through C306 to the base of Q30L4.

Q304 is biased in the linear range of its operation by the voltage
divider action of R31l2 and R313. R313 is selected for maximum amplitude
with minimum distortion. Q304 also obtains a part of its bias from the
small negative voltage developed across R315, C308 acts as a filter to
prevent degenerative feedback at the oscillator's frequency. The signal
appearing at the base of Q304 is amplified and developed across the
collector load resistor R%14. C307 acts as a noise filter to remove
high frequoency components from ths waveform.

The signal developed at the collector of @304 is fed through Ril6
to the base of Q305. Q305 acts as an output emitter follower to isolate
the amplifier from the external circuit. The signal is developed across
the emitter load resistors R317 and fed to Pin #3.

R318 and C309 form a decoupling network to prevent signal variations
from being fed between modules through the supplies.
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Notes: 1, Resistors in ohms unless otherwlse noted
2. Reference Dwgs:
a, Parts Layout - Dwg. No, AG0LAS61l013M
b, Parts List . Dwg., No. A601ASS1014M
c. Waveforms =~ Dwg. No, AB01AS61015M
3. Voltage measurements with 20K0/V meter
4, Voltages and waveforms with respect to

ground, R404 max R, trigger applied at

pin NO, 7

Supply Req.:

Pulse width:

Minioum trig:

OQutput Load:

«18v 3 13 ma,
+18v 2 1.5 ma,

.10 to .40 msec

Neg going from Ov to
at least 2,2v neg.

1 KGO max.

Triggered One Shot, Variable Width

Module 400

Schematic Diagram

1/13/66

RAM/ i

A601AS61012M
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VARIABLE WIDTH TRIGGERED ONE SHOT

Module 400

Module 400 is a monostable multivibrator with a variable width control
followed by an emitter follower. Q401 and Q402 form the multivibrater
and Q403 the output emitter follower.

The multivibrator is designed such that it has one stable state and
after being triggered into its other state, will return to its original
condition without additicnal trigger or reset signals. The time it
remains in its unstable state is determined by the resistor-capacitor
time constant of the cross coupling.

In the steady state position, QUOLl is held off and @402 is held on.
Since the emitter of both transistors are grounded, Q40l is held off by
the voltage divider action of RA407 and REO5. With Q402 on, its collector
voltage is near zero, and since RA05 is returned to the positive supply
the voltage at the base of Q401 will be slightly positive. Q402 is held
on by the voltage divider action of RA4O4L, R403F, D402, and R4D6. When a
negative going input pulse is fed into Pin #7, it is coupled through
R4OL and D4OL to the base of Q401, causing Q4OLl to turn on. As Q401
begins to turn on, its collector voltage will rise toward zer¢. This
positive going transition is coupled through C401 and D402 to the base
of Q402, causing Q402 to start to turn off. As Q402 begins to turn off,
its collector voltage will become more negative. RA407 couples this
negative transition to the base of Q4OLl where it increases the turn on
rate of Q40l. Due to the cross coupling, a rapid switching action is
obtained which ends with Q401 on and Q402 off.

CLOl, which was discharged during this switching action, will now
begin to charge through R403 and R40L4. The rate at which C4Ol can charge
can be adjusted by varying the width contrel RLOQL,

Eventually C40l will charge up enough to make the voltage at the
cathode of D402 sufficiently negative to cause @402 to begin to turn on.
As QU402 begins to turn on, its collector voltage will rise toward zero.
R4UO7 couples this positive going transition to the base of Q40L which
causes Q401 to begin to turn off. As QUOL turns off, its collector
voltage rises and the negative transition is coupled through C401l and
D4Q2 to the base of QU02, where it increases the turn-on rate of Q402.
Again cross couypling results in a rapld switching action which ends
with the two transistors in their original states (401 off and 402 on).
Q401 and Q402 will remain in this condition until another trigger pulse
is fed into the input.

The waveform appearing on the collector of Q402 is coupled through
R409 to the base of Q403, D4O4 maintains the most positive going portion
of the waveform at zero volts since any time the collector of Q402 becomes
positive with respect to zero D404 will conduct, shorting out the more
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positive portion. The signal appearing at base of Q&OB (the output emitter
follower) also appears across its emitter resistor R410 and the output
Pin, #80

R411, c402, and R41l2, CHO3 form decoupling networks to prevent signal
variations from being fed betwesn modules through the supplies.
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VARIABLE THRESHOLD SCHMIDT TRIGGER

Module 500

Module 500 is composed of a Schmidt trigger with an adjustable
reference input and a signal input. An emitter follower isclates
the output from loading effects of the circuit.

Q501 and @502 form a Schmidt trigger circuit where positive
feedback is us=d to obtain rapid switching action. @503 acts as the
emitter follower,

R201 is connected between the negative and positive power supplies
and is used to obtain a positive and negative reference voltage. R502
and R503 act as summing resistors to add the reference and input voltages
at the base of Q501.

When the circuit is first turned on, with no input present and the
trigger control set in the middle of its range (zero volts), the voltage
divider formed by R505, R507, and R508 will make the base of Q502 negative
with respect to its emitter, turning on @502, As Q502 turns on, its emitter
current increases causing an increase in the voltage developed across R506
and making the emitter of Q501 positive. This in turn reverse biases
QE0L, preventing it from turning om. With the circuit in this stage,
an increasingly negative voltage applied to Pin #7 will cause the transis-
tors to switch states.
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i BK ONJOFF
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15w
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35K
)
! i ~ ¥
" Com
¥ SELECT FOR OVTPUT AMPLITURE C503 ___—
I 0OMF
25y £09
— ligin }k#l!
Tz 20T
+/7.5y
Notes: 1, Resistors in ohms unless otherwise noted
2. Reference Dwgs:
a. Parts Layout = Dwg., No, A601AS6100%M
b, Parts List - Dwg. No., A601AS61010M
¢, Waveforms -  Dwg. No. A601AS61011M
3. Voltage measurements by 20K(/V meter with
respect to ground, R602 & R607 & max.,
(min, freq & max. output voltage).
Supply Req.: -18v 2 2,7 ma,
+18v 2 1.5 ma.
Freq. Range! 500cps to 1.5 KC
Output Load: 1 KO Max,

Vartable Frequency, Variable Amp,
Trigger Generator Module 600

Schematiec Diagram

1/13/66 |Ram/{47+1A601A561008M
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VARIABLE FREQUENCY AND AMPLITUDE TRIGGER GENERATOR

Module 600

Module 600 is composed of a unijunction trigger generator followed
by an emitter follower with a variable amplitude control in its emitter
circuit.

When power is first applied to the circuit through either S601 or
by applying a -18V to Pin #7, C60L in the emitter of the unijunction
transistor will begin to charge through R601 and the variable resistor
R602. R602 adjusts the length of time it takes to exponentially build
up the emitter voltage.

When the emitter voltage becomes high enough to overcom= the back
bias, the emitter-base one junction will become forward biased, and the
dynamic resistance betwecen the emitter and base one will drop to a low
value, CB01 then discharges through the emitter and R603 until the emitter
voltage becomes too small to maintain conduction. During this interval,
3601 will conduct heavily and the sharp current pulse develops a voltage
across R604, R6E03, CA0L, and the dynamic resistance of the emitter to the
base one represents a very short time constant; therefore, the pulse
developed across R604 will be coupled through R605 to the base of 602,
Q602 is biased normally nonconducting by R606 being returned to the
positive supply. When the negative pulse appears at its base, Q602
will conduct and operate as an emitter follower devesloping a negative
going spike across R607 to ground. The amplitude of the output pulse
fed to Pin #8 is determined by the setting of R607.

R608, CE02, and R609, C603 form decoupling networks to prevent
signal variations from being fed between modules through the supplies.
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RESET /oFF 12
N

7 -8y

S7o1 ON

SCRT0
ZZ 2N3228 SRT02
ON: — .2V

®ta oMi=ITy 1K sFEFI -8By
—18 our ¢FF: 0¥ . /'/ﬁ1ov:+5v
R701 g7 #7-2v: =7V pyag DTN 47
IK  2N3638 N 'K inz068 N
R3S [ RI04

23K 47 K
i N

AY
T 7 aND

¥ SErEcTED

2L
7 +i8v

Notes: 1. Resistors in ohms unless otherwlse noted

2., Reference Dugs:
a, Parts Layout - Dwg. No, A601AS61006M

b, Parts List - Dwg, No., AG01AS61007M

3. Voltage measurements by 20KG/V meter with
respect to ground, S701 ON, and SCR ON
or OFF as indicated, no external load,

4. SCR ON and voltage at pin #8 = 17V
when voltage at pin #7 is more negative
than -2V

5. For continuous DC inputs (2 pin #7), do
not exceed : 8V,

Supply Req.:
No Load, SCR Off «

SCR On =

Max. Output Load =

-18V
+18V
-18V
+18V

105 Amp

0.5 ma.
0.4 ma.
40 ma.
0.4 ma.,

S STINTIS)

SWITCH (LATCHING)

Module No. 700

Schematic Diagxam

1716766 [RaM/RIZA

A601AS61005M
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LATCHING SWI'TCH

Module 700

Module 700 is composed of a 3CR controlled by a transistor
amplifier.

Q701 forms an amplifier circuit which applies the proper gate
current to turn on the SCH.

A veltage divider composed of R703 and R704 maintains the base of
Q701 at a positive voltage when the input signal is zero. To keep Q701
cut off, the input is applied through dicde D701l and resistor R705 to
the base of Q701. D701 prevents the accidental application of the wrong
polarity signal to the base of Q701 while RY05 limits the input currcnt.

Whenever the input signal becomes more negative than -2V it will
overcome the positive bias at the base of Q701 causing it to conduct.
When 9701 conducts it will apply a voltage (positive with respect to the
cathode) at the gate of the silicon controlled rectifier (SCR 701). If
the reset switch 8701 is in on position, SCR 701 will turn on when its
gate becomes more positive than its cathode. When the SCR is on, the
voltage at its anode will be ~17V since the anode to cathode resistance
of the SCR is very low.

Once the SCR has been turned on by the proper signal at the gate,
it can be turned off only by opening S701 causing the anode current to
drop below its holding value. When the SCR is in the off condition its
anode to cathode resistance is high and the voliage at the ocutput will
go to zero due to R701 which is connected to ground.

Since the gate has no control on the SCR, after once firing the
unit, it requires only a momentary pulse more negative than two voltis
applied at Pin #7 to turn the switch on and cause it to latch in the on
position.
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Notes: 1. Resistors in ohms unless otherwise noted
2. Reference Dwgs:
a. Parts Layout - Dwg. No, A601AS61017M
b, Parts List = Dwg. No, A601AS61018M
¢. Waveforms - Dwg. No. A601AS61019M
3. Voltage measurements by 20KQ/V meter with
respect to ground, R802 min, R, max. freq.
Supply Req.: -18v 2 12 ma.
¢ +18v @ 10.1 ma,
Freq. Range: 625¢cps to 2 KC
Output Logad: 1 KQ Max.
Variable Frequency
Sawtooth Generator Module 800
Schematic Diagram
1/17/66 | ram/Plk] a601AS61016M
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VARIABLE FREQUENCY SAWTOCTH GENERATOR

Module 800

Module 800 is composed of a unijunction sawtooth generator
followed by an emitter follower.

When power is first applied to the circuit through either 3801
or by applying a -18 volts to Pin #7, C80L in the emitter of the uni-
junction transistor will begin to charge through R801 and R802. R802
is a variable resistor used to adjust the length of time it takes to
build up a voltage exponentially on the emitter.

Whenever the emitter voltage becomes high enough teo overcome the
back-bias of the emitter-base one junction, the emitter will become
forward-blased and the dynamic resistance between the emitter and
base one will drop to a low value. C80l then discharges through the
emitter and R803 until the emitter voltagc becomes too small to main-
tain conduction. Q801 will stop conducting and at this point the
cycle will begin to repeat.

R804 provides the proper voltage and load for base two. The voltage
on the emitter will be a sawtooth voltage starting at the minimum emitter
voltage and rising toward a maximum voltage where the unijunction breaks in-
to conduction. At this point there is a rapid drop back to the minimum
voltage which repeats for every c¢ycle., This emitter wave form is coupled
through R805 to the base of Q802.

Q802 is an emitter follower which is connected between the positive
and negative supplies. R806 provides the proper DC operating voltage
for the collector and is by-passed to ground through C802, The emitter
load resistor RB0O7 is returned to the positive supply. The output
voltage from the emitter of Q802 is fed to Pin #3.

R808, 803, and RB09, CBO4 form decoupling networks to prevent
signal variations from being fed between the modules through the supplies,
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Notes: 1. Resistors in ohms unless otherwlse noted
2, Reference Dwgs: .
a. Parts Layout - Dwg, No., A601AS61021M
b, Parts List - Dwg. No. A601AS61022M
c. Waveforms - Dwg. No., A501AS61023M
3. Voltage measurements by 20KO/V meter with
respect to ground.
4, Voltage and waveform measurements with

R901l set for max. integration, R3OS set
for OV DC Pin No, 8 to ground.

Supply Req.: -18v 3 2.3 ma.
+18v 2 3.3 ma.

OQutput Load: 1 KO Max,

RC Integrator

Module 900

Schematic Diagram

1/17/66 | RAM/V 101 AGOLAS61020M
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RC INTEGRATOR

Module 900

Hodule 900 is composed of RC integrator circuit followed by an emitter
follower with an adjustable DC cutput level control.

The RG integrator is made up of the variable resistor R90L and the
resistors RG02 and C901. The sum of the resistance of R30L, RO0Z,
and C901 represents a long time constant. Because of the high resistance
in the charge path of C901, it is not capable of following fast changes and
thus tends to integrate the input signal. R903 provides a DC path from
the base of Q901 to ground,

Q901 is an emitter follower which is connected between the minus
and plus supplies in order to permit both positive and negative output
signals. The output of the integrator circuit is fed through R904
to the base of Q901. The emitter is coupled through the variable resis-
tor R905 and through the resistor R906 to the positive supply. By
varying the arm of R905, it is possible te change the DC cutput level
at Pin #8 with a minimum effect on the AC signal.

R907, €902, and R3IOB, CY03% form decoupling networks to prevent
signal varlations from heing fed between the modules through the supplies.
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Reference Dwgs.

a, Parts Layout - Dwg. No. AAQ1AS61033M
b, Parts List - Dwg. No. AS01AS61034M
¢, Waveforms « Dwg. No, ARQOlAS61035M

Voltage measurements with 20KQ/V meter, signal in, max
DIFF (min resistance R1004), LEVEL set for zerc at base
line of ocutput

Waveforms R1004 & RLOO7 as in 3 above, input as shown on
waveforms

Supply Req.: «18v @ 12 ma,
e +*18v @ 4 ma.
Output Load: 1 KO max

‘R C Differentiator
Module 1000

Schematic Diagram
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RC DIFFERENTIATOR

Medule 1000

Module 1000 is a variable RC differentiator circuit with emitter
followers to lsolate both the input and output of the circnit.

The input emitter follower is composed of Ql00l, RI001, and emitter
resistor R1002. The signal is applied through the current limiting
resistor R1001 to the base of Q100L.

The differentiator circuit is composed of €1001, R1003, and variable
resistor R1004., By varying the arm of R1004, the amount of resistance
can be increased or decreased,; thus changing the time constant of the
circuit., Since Cl001 is relatively small and the sum of R1003 and R1004
is small, the circuit will have a short time constant which will prevent
the passage of low freguency signals.

R1005 couples the signal to the base of the output emifter follower
while R1006 provides a negative bias to maintain Q1002 in the linear
portion of its operation, The emitter of Q1002 is connected through the
variable resistor R1007 and the resistor R1008 to the positive supply.
R1007 provides a method of adjusting the output DC level with a minimum
effect on the AC signal,

R1009, C1002, and R1010, Cl003 form decoupling networks to prevent
signal variations from being fed between the modules through the supplies.
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VARTABLE GAIN NON-INVERTING AMPLIFIER

Module 1100

Module 1100 is a two-stage DC coupled amplifier with a variable
resistor at the input to provide a variable gain adjustment and an
emitter follower output stage. It is composed of a PNF stage followed
by another PNP stage. By alternating transistor types, the problem
of overcoming the quiescent DC voliage balance is simplified,

The first stage (QLLO1l) is a conventional common emitter PNP
amplifier which is connected between the positive and negative 18V
supply to permit proper biasing. The input signal at Pin #7 is
developed across the variable resistor RL101. R110U% provides a slight
positive bias at the base of the transistor and a voltage divider
composed of R1107 and R1108 between the positive supply and ground
establishes the DC emitter potential, (1101 bypaesses the AC signal
to ground.

R1106 in the emitter circuit is used to provide degenerative
feedback to increase the amplifier's stability. The collector circuit
is composed of R1105 and R1104 (the balance control}. R1104 sets the
DC output voltage to zesro when the input is shorted.

As R1101's arm is moved away from ground, more signal will be fed
through R1102 to the base of Q110l. This signal will be amplified and
appear on the collector from whence it will he coupled through R1109
to the next stage.

Ql1l02 formz an NPN common emitter amplifier stage whose operation
is essentially the same as the first stage. The emitter is connected
through R1111 and R1110 to the negative supply with R1110 being bypassed
for AC signals with C1102. The collector resistor (R1112) is connected
to the positive supply and does not have provision for DC balancing.

The input signal applied to the base of Q1102 is amplified and
appears on the collector where it is coupled through R1113 to the base
of Q1103,

The last stage is an emitter follower which is connected between
the plus and minus supplies to permit the output to swing both positive
and negative. RL1lll4 provides a DC voltage for the collector and is
bypassed for AC with Cl1O4., The output iz developed across the emitter
load resistor R111l5 and fed to Pin #8.

R1116, C1103, and R1117, Cl105 form decoupling networks to prevent
signal variations from being fed between the modules through the supplies.
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POSITIVE AND-GATE

Module 1200

Module 1200 is composed of two non-inverting amplifiers feeding
into a diode and-gate whose output is isclated with a third non-invert-
ing amplifier. QL201 and Q1202 form the amplifier for inputs fed to
Pin #7. Ql205 and Q1206 form the amplifier for inputs fed into Pin #6.
These amplifiers are connected to a dicde and-gate composed of Dl202
and 01203, The diode and-gate is then coupled to the third non-inverting
amplifier composed of Q1203 and QL20k4.

The input amplifiers are identical so a description of the operation
of one should suffice. @120l is biased in the off condition by the voltage
divider R1202 and R12C5 which maintains a slight positive voltage at its
base when the input is zero, Under this condition its collector current
is zero and the resistors, R1207 and R1209, will apply a negative bias tc
1202, turning it on. When on, Ql202 represents a short circuit between
its collector and ground holding the collector voltage (the junction of
R1211 and the ancde of D1201) at zero. This makes the anode of D1201
positive with respect to its cathode causing it to conduct, and hold the
junction of the cathodes of the dicdes D1201, D1202, and D1203 at zero
volts. With this junction at zero the voltage divider formed by R1215
and R1214 makes the base of Q1203 slightly positive, cutting this transis-
tor off. With §l203 cut off, the voltage divider action of R1216, R1217,
and R1219 makes the base of Ql204 slightly negative causing it to conduct
and drop the voltage on its collector (the onput voltage) to zero. With
the voltage at Pin #7 at zerc, as just described, it does not matter
whether the voltage applied to Pin #6 is zero or -6 volts, since diode
D120l causes the junction of the cathodes of the and-gate to be zero
volts., If D1202 were conducting it would alsc tend to make that Junction
zero, which would have no effect on the output., If D1202 were not con-
ducting it would represent an open circuit and still would have no effect
on the onput.

If the applied input to Pin #7 is -6 volts, the current through
R1201 and R1205 would be sufficient to overcome the positive bias pro=-
vided by the voltage divider R1202 and R1205, When the positive bias
is overcome, transistor Q1201 will turn on, causing the collector voltage
to go to zero. This in turn, turns off Q1202 making its collector nega-
tive and opening diode D1201l. If the input applied to Pin #6 is also
-6 volts, diode D1202 will be open through the same action on the other
input amplifier., If both diodes are open the voltage at the junction
of their cathodes will be pulled negative due to the current flow through
R121% to the minus supply. This current flow overcomes the positive
bias at the base of {1203 turning it on and dropping its collector volt-
age to zero. When the collector of Q1203 becomes zero, the voltage
divider action of R1219 and R1217 makes the base of Q1204 slightly
positive causing it to turn off. When Q204 turns off, the voltage
appearing at Pin #8 of the output will be determined by the voltage
divider R1218 and R1220. R1220 is slightly larger than R1218 tc com-
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pensate for the loading caused by external circuits connected to the
output. This loading will generally cause the combined impedance of the
load, R1220, to be about equal to R1218, making the output approximately
half the supply voltage, or approximately -6 volts.

Rlz22, C€l221 and Rl223, Cl202 form decoupling networks to prevent
signal variations from being fed between the modules through the
supplies,
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Notes: 1. Resistors in ohms unless otherwise noted.
2. Reference Dwgs:
a. Parts Layout - Dwg. No., A601AS61061M
b, Parts List - Dwg. No. A60LAS61062M
c. Waveforms - Dwg. No, AB01AS61062MA
3. Voltage measurements with 20KQ/V meter
with zero input.
Supply Req.: «18V 2 3.5 ma
d +18V 2 3.5 ma
Frequency: 20KC
Output Load: 2.2K0 max.
Adder
Module 1300
’ Schematie Diagram
1/25/66 RAM/ﬂﬂh‘Aag]Asslgﬁgu




ADDER

Module 1300

Module 13200 is composed of a resistor adding network followed by
an emitter follower. Input voltages are fed into Pins #6 and #7 and
developed across pots R1301 and R1302 respectively. R1303 and RL304
are used to isclate each input from the other. The voltage developed
across the input pots results in a current flowing through each of
the two 10K series resistors which is summed at the base of Q1301,

Q1301 is a standard emitter follower presenting a relatively
high input impedance to the summing junction. The voltage at the
emitter will be proportional to the sum of the two base currents flow-
ing through R1303 and R1304. Since each of these currents is propor-
ticnal to the input voltages, the emitter voltage is properticnal
to the sum of the input voltages., The emitter of QL301 is returned
through R1305 to the positive supply so the output signal can go both
positive and negative,

R1306, C1301, and R1307, Cl302 are decoupling networks to prevent
signals from being coupled betwecn modules through the supplies.
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Notes: 1, Resistors in ohms unless otherwise noted

2. Reference Dwgs.,:
a. Parts Layout - Dwg., No. A601AS61041M
b. Parts List - Dwg. No. A601AS61042M
c. Waveforms - Dwg. No. A601AS61043M

3. Voltage measurements by 20KO/V meter to GND with 10v p-p
sine wave centered at =5v for input, RL403 set for Sv
on arm.

Supply Req.: -18v @ 24 me.
d +18v g 5-6 ma.
Clipping Ov to -5v
Output Load 2, 2K0 max.
i
Negative Clipper
Module 1400

Schematic Diagram

1/18/66 RAM/Ri4] AGOLAS61040M

52




NEGATIVE CLIFPPER

Module 1400

Module 1400 is composed of a negative clipper followed by an
emitter follower. R1404 and ZD1401 form a voltage divider between
the -18V supply and ground. The zener dicde (ZD1401) acts as a
voliage regulator to maintain a constant voltage across the''clip
level' pot (R1403). As the arm of R1403 is moved away from ground,
an increasing negative voltage will be developed across Cl40l
establishing a negative voltage level at the anode of D1401,

The input signal is fed through R1401l to the cathode of the diode
D1401l. When the voltage at the cathode of D140l is negative with
respect to its anode, D140l will conduct shorting the signal to
ground through Cl40l. This clips the negative portion of the signal
on the base of QLl401 at the voltage established across Cl&40l.

QL4401 is used as an emitter follower. Its emitter is connected
through R1402 to the +18V supply to permit the emitter te go both
negative and positive. Since the emitter will attempt to follow
the voltage applied at the base, the output signal appearing at Pin #38
will be essentially the same as the clipped signal on the base of QL4OL.

R1b405, C1402, R1406, and Cl403 form decoupling networks to prevent

signal variations from being fed between the modules through the
supplies.
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Notes: 1. Resistors in ohms unless otherwise noted.

2. Reference Dugs:
a, Parts Layout - AGQLAS61045M
b. Parts List - A60LASALO46M
¢, Waveforms - AROLASKL04TM

3. Voltages measured with 20K0/V meter, 9V
p-p sine wave in, arm of R1L303 set 3 3v,

Supply Req.: -18V 3 3.8 ma.
+18V 2 18,5 ma.
Output Load: 4,7 max.
oo

Positive Clippei’
Module 1500

Schematic Diagram

1/20/66 | RAM/f4ur | ABOLASAELOLLM
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POSITIVE CLIPPER

Module 1500

Module 1500 is composed of a positive clipper followed by an
emitter follower. R1504 and ZD1501 form a voltage divider between
the +18 volts supply and ground. The zener diode (ZD1501) acts as a
voltage regulator to maintain a constant voltage across the ''clip
level™ pot RL503. As the arm of R1503 is moved away from ground, an
increasing voltage will be developed across CL501 establishing a pos-
itive voltage level at the cathode of DiS501.

The input signal is fed through R1501 to the anode of the diode
D1501. When the voltage at the anode of D1501 is positive with respect
to its cathode, D150l will conduct, shorting the signal on the base
of Q501 at the voltage established across CL501,

Q1501 is used as an emitter follower. Its emitter resistor R1502
is returned to the +18 volts supply to permit the output signal to go
positive with respect to ground. The signal appearing at the output (Pin
#8) will be essentially the same as that applied to the input except that
the clipping action of D1501 prevents positive excusions from exceeding
the voltage level established by the setting of the "c¢clip level' pot.

R1505, (1502, R1506, and Cl503 form decoupling networks to prevent

signal variations from being fed between the modules through the
supplies.
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Resistors in ohms unless otherwise noted,

Reference Dwgs:

a., Parts Layout - Dwg. No, ABOLAS61033M
b, Parts List - Dwg, No. A601ASH10354M
¢, Waveforms - Dwg, No., A601AS61053M

Voltage measurement with 20KO/V meter with
sine wave in,

Supply Req.: -18V @ 2 ma,
+18V 2 2 ma,
Max Input: 20V p to p.
Qutput Load: 4,7K max.
Att
enuator Module 1600

Schematic Diagram
1/21/66 RAM/ | 44 A601AS61052M
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ATTENUATOR

Module 1600

Module 1600 is an emitter follower with a variable gain input
and an adjustable output DC level,

The input signal is developed across R1601 to ground. Since the
emitter follower (QLl601l) has high input impedance, the amount of signal
fed to its base through the current limiting resistor R1602 will be
proportional to the setting of the arm of R1601., As the arm of R1601
is moved closer to the input (Pin #7) the signal fed intc the emitter
follower is increased.

The emitter of QL601 is connected through the level pot R1603
and the resistor R1604 to the +18V supply. As the level pot is adjusted,
the DC that appears at output Pin #3 can be varied with a minimum effect
on the signal amplitude,

R1605, Clé01, and R1606, C1602 form decoupling networks to prevent
variations in module current from being coupled between modules through the

supplies.
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VARIABLE GAIN, INVERTING, EXTERNAL FEEDBACK AMPLIFIER

Module 1700

Module 1700 is a four stage DC-coupled variable gain inverting
amplifier with provisions for external feedback by connecting an
appropriate resistor between Pin #7 and the output Pin #8.

QL7CL with its associated components forms the first stage of
the amplifier. The input signal fed into Pin #7 is developed across
R1701 to ground. By varying the setting of R1701, the amount of the
input signal fed through R1703 to the base of QL70Ll can be increased
or decreased. In addition, the feedback signal, if used, is fed intc
Pin #6 and through R1702 to the base of Ql701. The net signal appearing
at the base of QL701 will be the sum of the currents due to the feedback
and input signals. R1704 returns the base of QL701 to the positive
supply to provide bias,

Q1701 is connected through R1705 to the negative supply and
through R1706 and R1708 to the positive supply. This permits operation
of the circuit near zero volts with respect to ground. The emitter
circuit has a fixed bias due to the voltage divider action of R1708
and R1707, Cl701 bypasses this junction to prevent AC signal variations
from changing the bias voltage. R1706 provides a small amount of degen-
erative feedback to help improve circuit linearity. The signal developed
at the collector of Q1701 is DC-coupled through R1709 to the base of the
second stage Ql702.

QL702 is a NPN transistor used to restore the DC offset caused by
the collector to base drop of Ql701., The emitter of QL1702 is returned
through R1712, R171)l, and R1710 to the negative supply. By choosing
R1710 for proper ocutput swing, adjusting R171]1 permits small operating
adjustments to compensate for circuit changes due to component aging.
Cl702 bypasses the junction of R1710 and R1711 to prevent AC signal var-
iations at this point thus establishing the proper DC levels for the
second stage.

The collector of Q1702 is returned through R1713 to the positive
supply. The signal appearing at the collector is coupled through
R171% to the base of the third stage QL703.

Ql70% is a PNP stage like the first one, The emitter of 1703
is returned through R1720 and R1721 to the positive supply. Again, a
voltage divider formed by R1721 and R1715 and bypassed by CL7Y03 estab-
lishes a constant emitter bias., R1720 provides a small amount of
degenerative feedback to improve circuit linearity. The collector of
Q1703 is returned through R1717 and R1716 to the negative supply. By
adjusting R1716, this stage can be balanced to obtain an output signal
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which varies linearly about zero volts with respect to ground. The signal

appearing at the collector of Q1703 is coupled through R1719 to the base
of the last stage Ql704.

QL7Ch is an emitter follower to prevent the output circuit from
loading the third stage of the amplifier. The collector is held at a
constant voltage by R1718 and its bypass capacitor C1705. The emitter
is returned through its load resistor R1722 to the positive supply. By
comnecting its collector and its emitter circuit in this manner, when the
remainder of the amplifier is properly balanced and the input signal is
zero, the emitter of Ql704 will also be zero. The emitter of QL704
is connected to the output Pin #8.

R1723, Cl704, and R1724, C1706 form decoupling networks to prevent
signal variations from being fed between modules through the supplies.
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NEGATIVE AND-GATE

Module 1800

Module 1800 is a negative and-gate. If both inputs are zero, the
output will be -6V. If either or both inputs are -6V the output will
be zZero.

It is composed of two inverting amplifiers whose output is fed into
a diode and-gate. The output of this gate is then fed through a two-
stage non-inverting amplifier. QL80Ll and Q1802 form the inverting ampli-
fiers for the inputs fed intoc Pin #7 and Pin #6 respectively. Their output
is fed into the and-gate composed of D1801 and D1802, QL1803 and Q1804
form the non-inverting amplifier that isolates the output of the and-gate.

The two input amplifiers are identical so a description of only one
will be given. R1802 and Ri1802 form a voltage divider network to hold
the base of Q1801 slightly positive keeping it cut off. With Q1801 cut
off, its collector will be very negative (approximately -12V). R1809,
D1803, R181C, and R1811 form a voltage divider network which maintains
the junction of the three diodes at approximately -6V providing D1801 and
C1802 are open. (If the collectors of QL8001 and Q1802 are at -12V,
then the anodes of 21801 and D1802 will be more negative than the junction
of the three diodes and they will be openl

With the junction of the diodes at -6V, the base of QLB03 will be
slightly negative, turning it on and causing it tc conduct heavily.
With QL1803 on, its collector voltage will be zero veolts. The voltage
divider R1813 and R1814 will cause the base of QL8804 to be slightly
positive, Since its emitter is returned to ground, this transistor will
be cut off.

R1815 and R1816 form a voltage divider between the power supply
and ground such that when QL804 is off, the output at Pin #8 will be
-6V. Thus, if both inputs are zero, both dicdes of the and-gate are
back-biased, and the output is -6V,

Should either input be -6V, the output will be zero volts. This
can be seen by assuming the input to Pin #7 is -6V, The input current
will overcome the slight positive bias on the base of QL80Y causing it
to turn on and dropping its collector voltage to zero. 8Since the
junction of the three diodes is at a negative potential, D180l will have
zero volts on the anocde, and a negative voltage on the cathode causing
it to conduct and pull the voltage at its cathode down to zero volis.
With this junction zero volts, D1803, R1810, and R1811 form a voltage
divider to make the base of Q1803 slightly positive, causing Q1803
to turn off and its collector to go negative. This negative voltage
is divided through R1813 and R1814 to the base of QLBOL causing it tc
go slightly negative and turn on Qi804, When Q1804 turns on, its
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collector voltage will go to zero shorting ocut the voltage that would
normally appear across R1816 and bringing the output veltage to zero.

R1818, C1801, and R1819, C1803 form decoupling networks to prevent
signal variations from being fed between the modules through the supplies,

63



Ri908
#/2
. ANNA——>
hek 7 -18v

H#7
IN
¢ci9oz
SINAL - |0OMFD
Z5y
‘ °®E
Y Mis
M ¢ F 90z l’rﬂfv] %ccw 1902
Aux <—-—-’WVV‘ ¢ QNZO'!
1 (K z 1 Rrigo7 #/
ConT BOL ™
o Ri903 mgo:‘ 3. 9K 2 Gk D
47K 3. 9K €130 4.¢i903
—] — Z 10CMFD
lq‘)os.grro 25y
51
| R1909 #1/
K Y

Notes: 1. Resistors in ohms unless otherwise noted,

2. Reference Dwgs:
a. Parts Layout - A601AS61078M
b, FParts List = A601AS61079M
¢c. Waveforms « ABOLAS6LOBOM

3. Voltage measurements with 20KQ0/V meter
with respect to ground, R1904 set completely
CCW and 0OV in both inputs,

.: 'BVQ 1o7
Sopply Rea-?  (lava 3 ma

Signal Input 6V p.p max between

+3V and -6V
Control Input On 3 OV

Off 2 -6V
Frequency 20KC

Signal Gate
Module 1900

t Disgram
2/1/66 RAM/ﬁfﬂ*I A601AS6107 M
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SIGNAL GATE

Module 19C0O

Module 1900 is composed of an emitter follower whose output is
shunted by a common emitter amplifier, The common emitter amplifier
is turned on and off by an external control signal applied to Pin #6.
When this stage is off, it permits the signal to pass through the gate
module,

The signal to be gated is fed into Pin #7 and through R1901 to the
base of the emitter follower Q1901. The emitter of QL3901 is connected
through R1904 and R1905 to the positive supply in order to permit the
output signal to swing both positive and negative. R1904 acts as an
amplitude control to permit setting the off level of the signal.

QL9022 is connected across the output from the emitter follower,
R1907 and R1906 form a voltage divider between the +18V and ground,
holding the emitier at a slight positive voltage (about. +7V when not
conducting)., The base of Q1902 is held slightly positive by R1303. The
gate control input is fed into Pin #6 and through R1902 to the base of
{1902. When this signal is zero, the positive potential on the base of
Q1902 prevents the transistor from conducting. When the transister
(91902} is turned off, it represents a high impedance between the output
(Pin #8) and ground.

When the control input becomes negative, the inpul current overcomes
the positive bias at the base of Q1902 causing it to conduct and saturate.
With Q1902 turned full on, the signal at the arm of Ql904 is shorted
to ground through Q1902 and C1901.

R1908, CL902, and R1909, C1903 form decoupling networks to prevent
signal variations from being fed between modules through the supplies.
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2, Reference Dwgs:
a. Parts Layout - Dwg., No., A601AS61049M
b, Parts List - Dwg. No. AB01AS61050M
¢. Waveforms - Dwg. No. AAQLASAL1051M
3. Voltages measured with 20K0/V Meter, level
pot full CCW, and no input.
Supply Req.: =-18V 3,5 ma.
+18V 2.5 ma.
Level Shifter
Module 2000
Schemgtic Diagram
1/24/66 | RaM/Y4rd A601AS61048M
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LEVEL SHIFTER

Module 2000

Module 2000 is an emitter follower with a variable resistor in
the emitter circuit to permit adjustment of the DC output level.

Either a signal or a DC voltage applied at the input (Pin #7) is
fed through R2001 to the base of Q2001. The emitter of Q2001 is coupled
through the variable resistor R2002 to the +18V supply. The output
from the arm of this pot can be adjusted both negative and positive
with respect to ground with & minimum effect on the signal as long as
Q2001 is conducting,

R2003%, C2001, and R2004, C2002 form decoupling networks to prevent
signal variations from being fed between the mecdules through the supplies.
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3. Voltage measurements with 20K0O/Volt meter

Supply Req.:
Load:

Input:

and reslistive 1 amp load to ext =24V power

supply.

+18V @ 2 ma,
1 Amp resistive

maX.
OV tg +3V for OFF

Lamp & Relay Driver

Module 2100

«2V 3@ 3 ma, min
for ON,

Schematic Diagran

1/22/66

RAM/ ¢ i

A601AS6106 3
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LAMP AND RELAY DRIVER

Module 2100

Module 2100 is an emitter follower coupled to a power amplifier
which operates as an on-off switch, The emitter follower is composed
of 92101 and the resistors, R2101, R2102, R2103, and R210h4, R2101
and R2102 provide an input divider to prevent damage to the transistors
in the event of excessive input voltage. RZLO4 is a series~limiting
resistor to prevent excessive current through the emitter follower,

When the input voltage applied to pin #7 is between zero and +3
volts, the base of Q2101 will be back-biased and held off, As the
input voltage swings more negative than -2 volts, the emitier follower
will be turned on and the emitter will attempt to follow the voltage
applied to the bhase.

R2105 and R2103 form a voltage divider between the +18 volts and
ground, As long as no current is flowing through R2103 due to Q2101
conducting, the base of Q2102 will be slightly positive.

When the input signal becomes negative, turning on Q2101, the
emitter current will increase to the point where the veltage at the
base of Q2102 will become slightly negative permitting it to turn on.
Since the emitter of Q2102 is connected directly to ground, only a
small voltage is necessary at the base to completely saturate the
transistor. The turn-on action occurs fairly rapidly due to the large
input veltages compared to the small bias voltage.

The collector of Q2102 is tied to an output load through Pin #8.
The output load is then connected to a suitable supply voltage between
the range of -18 and -24 volts.

When Q2102 saturates, it represents a very low impedance betwesn
Pins #1 and #8; thus, the load is essentially connected to ground. When
QR2L02 is off it represents a high impedance to ground, holding the load
current to near zero. Dicde 2101 is placed backwards across Q2101 to
prevent any transient from causing a large reverse voltage to appear
across the transistor and damage it.

R2106 and C2101 form a decoupling network to prevent module
signals from being coupled through the power supply.
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Notes: 1., Resistors in ohms unless otherwise noted,

2, Reference Dwgs:
a., Parts Layout - Dwg. No. AAQL1AS61075M
b, Parts List - Dwg, No. AROLASEL076M

3. DC Voltages measured with 20K0/volt meter
with respect to ground.

Regulation (0 to full load): - # ,5V

Max Load - 1 Amp
Ripple ~ .5 volts
P=p

Full Wave Bridge and Regulator
Module 2200

Schematic Dlagram

1/22/66 | RaM/i10.|A601A861074M
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FYLL WAVE BRIDGE AND REGULATOR

Module 2200

Module 2200 is a standard full wave rectifier followed by a
serizs regulator. AC power is applied to the input pins, #6 and #7.
When Pin #7 is positive with respect to Pin #6, the upper left and
lower right diodes will conduct (the other two are turned off) and
current will flow in such a manner as to charge capacitor (2201 so
the junction with R2201 is negative,

when the input is such.that Pin #7 is negative with respect to
Pin #6, the upper right and lower left diodes will be conducting while
the other two diodes are turnsd off. Again current will flow in such
a manner as to charge C2201 in the same direction,

R2201 and ZD2201 form a voltage divider across C2201. ZD2201
is a zencr diode. When it is placed in a circuit reversed bilased
(anode to the negativeside and cathode to the positive side) it will
present a high impedance until the applied voltage reaches the break-
down voltage of the diode. From this point on as the applied voltage
increases, the impedance of the diode will change in such a manner as
to maintain a constant potential drop across the diode. This maintains
a constant voltage at the base of Q2201., R2201 serves te limit the
current through the zener diode and to drop the excessive voltage.

The collector of Q2201 is connected to the negative side of the
full wave bridge, the base connected to the constant voltage provided
by the zensr diode and the emitter is connected directly to the load
which appears across output terminal #3 and ground (terminal #1).
Q2201 acts as an emitter follower where the load is its emitter resistor,

The constant voltage applied to the base of transistor Q2201 tends
to hold its emitter at a voltage slightly less, thus the output voltage
is held relatively constant at a voltage somewhat less than the zener
reference voltage regardless of changes in the applied input AC,

This gimple type of regulator regulates best for input voltage
changes, but will also provide some regulation for changes in ocutput
loads due to their effects on the voltage appearing across 2201,
Circuit regulation will maintain the cutput voltage from zerc te the
full load of 1 amp at z.5 volts.
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Bigtable Multivibrator
Module 200
Parts Layout

1/26/66 | RaM/ ‘Tu A601AS61057M
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? |
#7 Y1
In +18
6-32 x 1/4" RH & Lockwasher
ol 1 TB2001
| «3/4" Spacer, Tapped 6-32
NS

a4 6-32 x 1/L" RH & Lockwasher

LEVEL SHIFTER
Module 2000
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O TB2101 O
Q o—o—q Q C 0 0
#7 InJ( ) l#ll +18 V
#1
tma ¥ TB2102

ke 1 e ¢ ¢
élﬁt <—/

6-32 x 1/4" RH & Lockwasher

—on | 1 __ TB2101
- |3/L" Spacer, Tapped 6-32
| | e TB2102
l3/L" Spacer, Tapped 6-32
- ~4 3/L" 6-32 RH & Lockwasher

LAMP AND RELAY DRIVER
Module 2100
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INTERCONNECTION TABLES*

*Note: All TB's are numbered by cabinet (1-6) by TB number (1-N)
by Terminal (1-12). Thus, 5-37-9 reads "Terminal 9 on
Terminal Board 37 in cabinet 5".
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Data Flow and Patchboard Wiring

Patchboard 1 Inside Patchboard I Outside
Cabinet 2 Cabinet 3
Sector: Terminal Sector:
IA-1 2-4-1 IA-1
IB-1 2-b4=p2 IB-1
IC-1 2-la3 IC-1
iD-1 2-buly ID-1
IE-1 2mli-5 IE-1
IF-1 2-4-6 IF-1
1G-1 2=4-7 1G-1
Id-1 2-4-8 IH-1
Id-1 2-4-9 IJ-1
IK-1 2-4-10 IK-1
I4A-2 2-4-11 IA-2
IB-2 2-4-12 iB-2
1C-2 2m3=] Ic-2
iD-2 PmB=g ib-2
1E-2 2=3=3 IBE-2
Ir-2 2-3=4 IF-2
IG-2 2w 1G-2
1H-2 2-3-6 IH-2
IJ-2 2=3-7 1J-2
1K-2 2-38 IK-2
IA-3 2-3=9 IA-3
IB-3 2=3-10 I1B-3
Ic-3 2=3=11 1C-3
iD-3 2uBalZ ID-3
IE-3 2-2~1 IE~3
IF-3 2-2=-2 IF-3
1G=3 2ew? IG-3
IH-3 2-2-4 IH-3
1J-3 2-2-5 IJ-3
1K-3 2uwb IK-3
IA-4 2=2-7 IA-4
IB-4 2-2-8 IB-4
Ic-4 2=-2-9 IC.4
IDa4 2-2-10 ID-4
1E-4 2-2-11 IE-4
Ir-4 2udel? IP-4
IG-4 2-1~1 Ig-4
IH-4 2=-1-2 IH-4
IJ-4 2-1~3% IJ-4
IK-4 2-1-4 IK-4
IA-5 2ul=5 IA-5
IB-5 2-1-6 IB-5
1C~5 2=1=-7 IC-5
ID-5 2-1-8 ID.5
IE-5 2-1-9 1E-5
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Patchboard I Inside Patchboard I Cutside

Cabinet 2 Cabinet 3
Sector: Terminal Sector:
IF-5 2-1-1¢ iF-5
1G-5 2-1-11 IG~5
IH-5 2-1-12 IH-5
1J-5 2-8-1 I1J-5
IK-5 2-8-2 iK-5
IA-6 2-8-3 IA-6
I1B-6 2-8-14 IB-6
I1C-6 2-8-5 IC-6
ID-6 2u8-6 ID-6
IE-6 2-8-7 I8-6
IF-6 2-8-8 IF-6
IG-6 2-8-9 1G-6
IH-6 2-8-10 IH-6
I1J-6 2-8-11 IJ-6
IK-6 2-8-12 IK-6
TA-7 2-7-1 IA-7
IB-7 2.7-2 IB-7
ic-7 2-7-3% 1C~7
1D-7 2-7-4 1D-7
IE.7 2-7-5 IE-Y
IF-7 2-7-6 IF-7
1G-7 2-7-7 IG.7
IH-7 2-7-8 IH-7
IJ-7 2=7-9 1J-7
IK-7 2-7-10 IK-7
TA-8 2-7-11 148
18-8 2-7-12 IB-8
I1c.8 2-6-1 IC-8
ID-8 2-6-2 ID-8
1E-8 2-6-3 i8-8
Ir-8 -6l IF-8
1G-8 2-6-5 1G-8
IH-8 2-6-6 IE-8
1J-8 2-6-7 IJ-8
1K-8 2-6.8 1K-8
IA-9 2-6-9 IA-9
IB-9 2-6-10 IB-9
1C-9 2-6-11 IC-9
ID-9 2~6-12 ID~9
1E-9 2-5=-1 I8-9
IFug 2-5-2 IF-9
1G-9 2m5-3 13-9
IH-9 2-5-4 IH-9
I1J-9 2-5-5 1J-9
IK-9 2=5-6 1K-9
T4.10 2m5u7 IA-10
IB-10 2-5-8 IB-10
IC-10 2-5-9 IC-10
ID-10 2+5-10 ID-1C
IE-10 2-5-11 IE-1c
IF-10 2-5-12 IF-10



Patchboard I Inside Patchboard I Outside

Cabinet 2 Cabinet 3
Sector: Terminal Sector:
I1G-10 2-10-1 I1G-10
IH-10 2=10-2 IH-10
iJ-10 2=10-3 1J-10
JK-10 2-10-4 IK-10
IA-11 2-10-5 IA-11
IB-11 2-10-6 IB-~11
IC-11 2-10-7 IC-11
Ip-11 2-10-8 ID-11
IB-11 2-10-5 JE-11
IF-11 2-10-10 Ir.11
IG-11 2-10-11 IG-11
IH-11 2-10-12 IH-11
1J-11 2~-9-1 IJ-11
IK-11 2=0=2 IK-11
I4-12 2-9-3 I4-12
IB-12 2-9-4 IB-12
IC-12 2-9-5 Ic-12
ID-12 2-9-6 ID-12
IE-12 2=9-7 IE-12
IF-12 2-9-8 IF.12
IG-12 2-9-9 1G.12
IH-12 2=9-10 IH-12
IJj-12 2-9-11 1J-12
IX-12 2-9-12 IK-12
TA-13 2=12-1 IA-13
IB-13 2=-12-2 IB-13
IC-13 2-12-3% IC-13
ID-13 2-12-4 Ib-13
IE=-13 2-12-5 IE-13
IF-13 2-12-6 IF-13
I1G-13 2=12-7 1G-13%
IH-13 2-12-8 IH-13
I1J-13 2-12-9 IJ-13
IK-13 2-12-10 IK-13
TA-14 2=-12-11 TA-14
IB-14 2=12-12 IR-14
IC-14 2~11~1 IC-14
ID-14% 2=11-2 ID-14
IE-14 2-11-3 IE-14
IF-14 2-11-4% IF-14
IG-14 2-11-5 IG-14
IH-1% 2-11-6 IH-14
IJ-14 2=11-7 TJ-14
IK-14 2-11-8 IK-14
IA-15 2-11-9 TA-15
iB-15 2-11-10 IB-15
I1C-15 2-11-11 IC-15
ID~15 2=11-12 ID-15
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Patchboard I Inside Patchboard I Cutside

Cabinet 2 Cabinet 3

Sector: Terminal Sector:
15-15 2-13-1 1E-15
IFr-15 2=13-2 IF-15
IG-15 2-13%-3 1G-15
IH-15 2-13.4 IH-15
1J-15 2-13-5 1J-15
IX-15 2-13%-6 IK-15
Ia-16 2-13-7 IA-16
IB-16 2-13-8 IB-16
IC-16 2-13-9 IC-16
ID-16 2-13-10 ID-16
1E-16 2-13-11 IE-16
IF-16 2-1%-12 IF-16
1G-16 2-14-1 IG-1.6
IH-16 2-14-2 IR-16
1J-16 2-14-3% IJ-16
IK-16 2144 IK-16

Patchboard I1 Inside Patchboard Il Cutside
Cabinet 3 Cabinet 3

Sector: Terminal Sector:
ITA-1 3-1-1 Ira-1
IIB-1 3l-2 I1IB-1
I1C-1 3-1-3 IIC-1
IID-1 Z-l-k 1ID-1
IIE-1 3-1-5 I1E-1
IIF-1 3-1-6 IIF-1
11G-1 3-1-7 IIG-1
IIH-1 2.1-8 IIH-1
II1J-1 319 11J-1
IIK-1 3-1-10 IIK-1
1142 3-1-11 II4-2
I1IB-2 3-1-12 I1IB-2
I1C-2 3=2-1 1IC-2
1ID-2 3-2-2 I1ID-2
IIE-2 3-2-3 I1IE-2
IIF-2 3.2-4 I1IF-2
I11G-2 3-2-5 11G-2
I15-2 3-2-6 I1IH-2
ilJ-2 3.2-7 I1J-2
IIK-2 3-2-8 IIK-2
I14-3% 329 IIA-3%
IIB-3% 3-2-10 IIB-3
I1C-3 3-2-11 IIC-3
IID-3 2-2-12 1ID-3
I1IE-3 3-3.l IIE-3
I1IF-3 3.%.2 IIF-3
I1G-3 3-3-3% 11G-3
ITH-3 3-3-4 ITH-3
I1J-3 3-3-5 11J-3

| o
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Patchboard I Inside Patchboard 11 Outside

Cabinet 3 Cabinet 3
Sector: Terminal Sector:
TIK-3 %-3-6 IIK-3
IIA-L 3=35-7 IIA-4
IIB-4 3.3-8 IIB-4
TIC-4 3-3-9 IIC-4
IID-4 3-%.10 TID-4
IIE=k 3-3-11 IIE-4
TIF-4 3-3-12 IIF-4
1IG-4 Bulpl 11G-4
IIH-4 3.4-2 IIH-4
TIJ-4 3-L4-3 IIJ-4
IIK-4 Zbog TIK-4
IIA-5 3.4-5 I1IA-5
T1B-5 3-4-6 I1IB-5
IIC-5 3-b7 IIC-5
1ID-5 2-4-8 1ID-5
1IE-5 3-4-9 1IE-5
IIF-5 3-4-10 I1IF-5
1IG-5 3-4-11 11G-5
I1IH-5 3412 I1IH-5
11J-5 3-5-1 11J-5
I11K-5 3.5.2 1IK-5
IIA-6 3-5-3 IIA-6
1IB-6 a5l IIB-6
11C-6 Fm5e 5 11C-6
1ID-6 3.5-6 IID-6
1IE-6 B 57 11E-6
1IF-6 305.8 IIF-6
11G=6 3=-5-9 I1IG-6
IIH-6 3-5-10 118-6
11J-6 32511 11J-6
IIK-6 3.5-12 IIK-6
IIA-7 3-6-1 IIA-7
IIB-7 3abm2 IIB-7
I11C-7 3-6-3 I11C-7
1ID-7 3.6k 1ID-7
IIE-7 3-6-5 IIE-7
1IF-7 3-6-6 IIF-7
11G-7 3.6-7 11G-7
IIH-7 3-6-8 IIH-7
11J-7 3-6=9 11J-7
IIK=7 3-6-10 1IK-7
11A-8 3-6-11 IIA-8
IIB-8 2-6-12 IIB-8
11C-8 37wl 1IC-8
1ID-8 3-7-2 1ID-8
I18-8 373 I1E-8
IIF-8 374 IIF-8
I1IG~8 "3-7-5 11G-8
1IH-8 3-7-6 IIH-8



Patchboard II Inside Patchboard II Cutside

Cabinet 3 Cabinet 3

Sector: Torminal Sector:
I1IJ-8 3-7-7 11J-8
IIK-8 3-7-8 I1IK-8
IIA-9 3-7-9 I1IA-9
LIB-9 23-.7-10 IIB-9
I1IC-9 3-7-11 I1IC-9
I1ID-9 3.7-12 IID-9
IIE-9 3-8-1 IIE-9
IIF-9 3-8-2 IIF-9
11G-9 3.8-3 11G-9
IIH-S 3-8-4 IIH-9
11J-9 3-8-5 I1J-9
I11IK-9 3-8-6 I11K-9
IIA-10 3-8-7 IIA-10
I1B-10 3-8-8 IIB-10
IIC-10 3-8-g IIC-10
IID-10 3.8-10 IID-10
IIE-10 3-8-11 11E-10
IIF-10 3-8-12 11F-10
1IG-10 3-9-1 1IG-10
IIH-10 %.9.2 iIH-10
I11J-10 3-9-3 11J-10
TIK~10 3.9-4 IIK-10
ITA-11 3-9-5 IIA-11
iIB-11 3-9.6 IIB-11
IIC-11 3-9-7 I1IC-11
IID-131 3-9-8 IID-11
IIE-11 3-9-9 IIE-11
IIF-11 3-9-10 IIF-11
IIG-11 3.9-11 IIG-11
1IH-11 3-9-12 IIH-11
I1IJ-11 3-10-1 I1J-11
IIK-11 3-10-2 TIK-11
I14-12 3.10-3 IIA-12
I1IB-12 3-10-4 IIB-12
11C-12 3-10-5 1IC-12
IID-12 3-10-6 I1ID-12
IIE-12 3-10-7 I1iE-12
IIF-12 2-10-8 IIF-12
1IG-12 3-10-9 11G-12
IIH-12 3-10-10 IIH-12
I1J-12 3.10-11 I1J-12
1IK-12 3-10-12 IIK-12
IIA-13 3-11-1 ITA-13
IIB-13% 3-11-2 IIB-13
I1IC-13 3-11-3 1I1C-13
1ID-13 3114 IID-13%
IIE-13 3-11-5 IIE-13%
IIF-13 2-11-6 I1IF-13
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Patchboard II Inside

Cabinet 3
Sector:

1I1G-13%
ITH-13
11313
IIK-13
IIA-14
IIB-14
IIC-14
TID-14
IIE-14
IIF-14
11G-14
IIH-14
IIJ-14
TIK-14
IIA-15
I1IB-15
II1C~-15
1I1D-15
II5-15
I1IF-15
1IG-15
IIH-15
I1IJ-15
IIK-15
IIA-16
1IB-16
11C-16
IID-16
IIE-16
11F-16
1I1G-16
IIH-16
IIJ-16
IIK-16

Patchboard III
Sector:

I11A-1
IIIB-1
I1I1C-1
ITID-1
IIIE-1
ITIF-1
II1G-1
II1H-1
II1J-1

hal2-1
ho12-3
4-12-5
4-12-7
4-12-9

4.12-11

4o13-1
b-13-3
4-13-5

Terminal

3-11-7
%-11-8
3-11-9
3.11-10
3-11-11
3-11-12
F-12-1
3-12~2
3=12-3%
3-12-4
3-12-5
3.12-6
3-12-7
3-12-8
3-12-9
3-12-10
3=12~11
3=12-12
3-13-1
FwlFe2
3-13-3
3-13-h
3141
2ulbe2
3-14-3
3-lil
3-14-5
3-limb
3-14-7
3-14-8
3-14-9
3.14-10
3-14-11
3-14-12

Terminals
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4opho1
Lph 3
42h-5
Y_ph4
ho2b-g
bo2b-11
4-25-1
h-25-3
4.p7-1

Patchboard II Outside
Cabinet 3
Sector:

11G-13
IIH-1%
IIJ-13
IIK-13
I14-14
IIB-14
IIC-14
I1ID-14
TIE-14
IIF-14
IIG-14
IIH-14
I1J-14
ITK-14
IIA-15
IIB-1%
IIC-15
I1ID-15
IIE-15
1IF-15
11G-15
IIH-15%
11J-15
TIIK-15
I1IA-16
1IB-16
IIC-16
1ID-16
I1IE-16
I1IF-16
11G-16
IIH-16
I11J-16
IIK-16

Module Chassis -
Position - Pin

PO b b i e
e e e AL
SRR ENENENEN BN R BN



Module Chassis -
Position - Pin

Patchboard II1

Terminals

Sector:

RN R RSN RN N R RN ORI R RS
_.D?_rn_u J/nw..u.co.l__._rparb z)?h._.oOlr)d/D IJ?h__.Omv_luc._/D_..rO vﬁ/n(.n_.oo.ﬂrﬁ_zn/_hfﬁw Z_an.pulool_.«_/a/_._rn_u ZJ.../_.h_uon_v_l__
222222233333353.&.&.&.&.&.4&.&. 5555555566666666 A e A Sl el AR A A e o]

— i — — — !
R R N A A N b N N U SN SRR e G
AR R AN A S SR S R S R R R R ]
h.ulu.h..b.nun.u.h.:u:qquu.luuh.h_-h.hvh..u‘nu-;u.lu.lu.h.hu&.-u.nuulu..uuh.luulu.h_rh‘ru.xu.pu.lu.thh-h.h. s g

— i — — — r~ — =t
IR A AN N N N I N I T N S A S R G s A
MM T e NN NN N0 OO OO NS00 OO0 O 0000 O et
R R R A N S A AR RN !
A . S N . P S i e S G G - i o R S g S S - I e T e i i W Sl al M = e g s RS S
BB DL O R R B N N e T T T B B A W A MR RN O O s O
MO ARERDES <tMOARRKY NS NOORED DDA OAQAREDED M50 0 A ED
A b HH H A A H A A H A A H A H A A A A H A H R R A A AR R H A
HH A A A H A H A H A A A H A A A A A A HHH A HHHPMEHAHAHHHEHH A
Hrd A A A H A A H Al A A H A HH A HH A AR HHHEHHHAHHS R A

Inguts

123



O- O~ 0= O - D= D~

Module Chassis -

Module Chassis -
Position - Pin

Position - Pin

4-ly5-3
Lly5m5
4457
4459
4.45-11
h-h6-1
k463

Terminals
Terminals

L-21-7
4219
4 21-11
Lopo-1
Lop2o3
ha22-5
4227

Patchboard 111
Sector:
I1IH-6
IIIJ-6
ILIK-6
IIIA-7
111B-7
I11C-7
I1ID-7

Patchboard 1II
Jector:

Inputs

(NeRNo RN RNe RN+ RN RN e RN¢ANs RV RNo RN RV RNo RV RN s RN e RN R ¢ RNe RN R o RN o RN o
66666666____-_.____________
f 1 1 =0 MY SE DD D00~ O M N 000
12545678__________.___-

12-5
12-
12-7-
12

1 OCOCOQCCOO0 A~

99999999111111111111111
— & Ord N el N A0 O N AN
T T T A Y NN R A
o a o T e e N N - AR AR A N oA oA N o A Vi L o N R A AR AR ALAT AL AL AL 0 R - o)
R R RN R E R PR R R DR RSB P e,
LS EDY B L A0 Y LV LY VA A0 L0 LY U LV IO A LY D) 0 N WD IRV WD N N T I i iy

@ B LAY a0y
mWMWMwmwmwmwmwmwmw mwmwnrnrnrqrnrnrnrO;7'7.7anr£u£u£uau£uauﬁih
I¥IS s
5555555555r)r)55h}55555555555555555
Qoo oCcOooCcOoOdAdAd A d A~ AN
NN BN NN B S B B ACRERORE R RN SO AR BORHe
e ] I D ] 2 < D el

sggogeoipesdonuagE o s aduDE S
R N N e e e el R e N e N e e N R N e e e e

Auxiliar
Inputs
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Module Chassis -
Position - Pin

Patchhoard II1L

Terminals

Sector:

T T T T R R R TR Ry T RN Y
N T Y T T A T T TS N R AN T Is Y
At At ddddddd A A A AN AAAL LSS LI AANAAAAAASS S S S E S L
o N QN O ol SN (wlEeV} o
Y Y I S Y Y Yy YIS YIS NI
]
S+ F T NI D D D D D D0 00 Oom/m/011553333h.&.666666 LD O OO O O %22
IR R R L ERREEEEE S SN AN B B
ol o wd o od O o O N O nd oo
T T T I T Y T I I IR dn
MM MM MM T NN D OO N0 000 N0 00000
iR e e el b bk e e e e e R R R A R A G AR A R A BB R
4444444“444444444@%#&.444..u..u.h.hrh-h.h_.hrhrh.h..h.u*h.h.h.hrh.h.hnh.h.h.huhnh.
QOO0 OCOoO 0O A1t ANANANANNNANANONN
R b BB BB N B OBOR N NI B S e ke B SRR R SRR e bk S beke S driekedc
SO AN 0K DO MO0 AQEHEEOHS MO OORROIN DML OAERNODEHD X
HHHAAHHHHMSASHEHEHHHAH M HH S A A A H A A A A A e A -l A A HHHHHH A HH
A HHHHAHHMHHAHH MR REHAHEHEHEAHESA A A e e B H = H R e
HHHHHMHAHHHHHAHH A AN A A A A HHHHHHH A A H A A A A A A

Qutputs
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Module Chassis -
Position -~ Pin

Terminals

Patchboard II1
Sector

9QQRPRR PR DR DDY
26 zvnw.h.oo_ln_.n/n/_ro_ Z./nf.ﬂ.On.u
orqfq:qurnrQOQuQuQuQuooQuoo

O N N
Voo A~ nF o 3T 0o Ay
___—__fmv—______
o A1 O OJ MY ONO N WD N NOND -0
IRRA BB RRER SRR

1 1
4+ FF S+ T+ FT T

ol [ eV
RR AT YR T TR
e B B A R R I AV A N T N
TN YYYYYYY
S+ FF+ S+ F T+ FF T
MY A B ROy Y Y MY By 1O My S
kSR ke ok b
<MOARRKDE DM EOa
bt bt o b e
= b b o b A H R
Hi H HHHH A

Qutputs

Module Chassis -
Position - Pin

Terminals

Patchboard IV
Sector:

OOOOOOOOGOOOOOOOUOOOOOOOOOOOOOOOOODOOOOOQOOOOOOO
00800000000800_________‘_________-_“_
[ L “152637481526374815267)?&:8
4 IO ND MY NN oD [ L [ T T O T R 1
ﬁ_____._000000001111111122222222
Q/Q/Q/O/Q/Q/Q/O/.I_lllllllllllllllllllllll

O Al QN oo o N
SRR P U SR S i S WAV R
?7??778800000011333333“&.666666 [
J N SR R R Y Ay
55555555_._)_..7.5555555555555555&)55555

111 vl i 1
q/:/:/q/:/:/q/q/axmznzqza/%,%/%,q/q/az:/:/n/u/:/m/z/:/:/:/:/:/:J

N SN B b b A A R AT A Sl NN
2RO AMEO Dm0 e AR AR D O =D
SEReEBEgEEEaR QHESERMIRERERES SRS
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Outputs



Module Chassis -
Position - Pin

Patchboard IV

Terminals

Sector:

??7?6???777???????7??7??

[l i i Al nel sl sl S I R R R | [ S A N T I | 1 1 11
L R A R R _152637481526374815263748
15263?&.8_- 1T 11 [ S | 1 1 1 1
1 __.__000000001111111122222222
999999991111llllllllllllllllllll

— —~ — -
TR RN R N R R A A N A N N N R
e e e DO O QO QO O i MK MY R N W0\ W0 W0 MDD IS O
i Rl e R R R S U A A A I Y B i S S i I I
LA LN LY LY LY LY 16y LY 40 LY LY 208 LY L0 LS B0 L0 60 B LY 6 LY L0 1Y 20 L0 W U L0 ) B 1Y
— — — — -
g PV O el P MVUA T O i A AR B Gl nf IV B Qh d A EV U B Gt A
dhddaddddddgAnahand 444 addaunig
A A AAAAA A A A AAAAAAAAANAAAAAANNA AN
R R Rk e A R A I R A B AR A AR A A
O oo ) oo o f t5 M o it < M
SEPLREOE RN SRR OREREREN SRR R0 ERESE
A A A A HHAHHH HHBMH A AN HAA A H A AR A

InEuts
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CONTROL BOX (A.C. POWER LINES) Cont,

See page 181

A B C
A A - l—Z:h 31}—h 4-10-1 6=1-4
| | P.S
I P.5.C.
ot £ H. V.
N ey b
. ——a ] ] 6-12-12
S O
A, K
. H.V. E 3
-(1 -
[ S —
- 1'2'8 Spare
T 1-5-6
:Prinp “ spare pro— -
|
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FUSE INDICATORS

. 6-1- 1-6-4
Printer —e ? o 4439:LPrinter
6-15-5 -
6-1-k 3-2-5
ot o —o ™ o
6-1-12 1-6~6
Counter - - {fﬁj Counter
6-15-9 =
Power 6ii_o 52%712 P.S.C.
Supplye_ls_8 High Voltage
P.S.A. bedi-2 3-1-6 lﬁ;js P.S.A.
— +18 VDC
-11- -1-5 -7
P.S.B. S vt 1-7-5 P.S.B.
— ~18 VDC

Note: All indicators located in control box.
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PS"B" Common 5-7-3

' - -
PShAY COmWOQAféqs_SUH,

4-26-8

o 47298
o 4=32-8
o 4-35-8

¢ 4-38-8
o O4-41-8
o hmbl=8
o A4-47-8

A

SYSTEM GROUND

131

?
S
5-6-8 ;. 1-6-9
& 1-6=10 46-]_2-8 __,Printer
5-8-8___, 1-7-10 ,6-12-11  PSmCY
; .6-12-2 _ ,DWM
| 6=12-5 Counter
: e BT
_ 1-4-5
»..2-15-8
. 2-14-3
F.i.l_&_, e3-1-11  ,3-1-1Q ,3-1-12
5-19-8 3-7-4  Coax Saield
15:22:8 ;M392=3., .Tlme Delay
,,+5‘2§:3 §“3r -8 ..
| i5-28-8 4. 4-10-12 ,-18V PS return
,0=41-12 o 4=10- +18V PS return
4
4

o 6-4-2 O
° b=4-4 s _Coax

o 0°4-6 Shields
o—b=4=-8



Printer Input Connectors: Wiring and Drive

Connector® Wire Color

Black

Brown

Red

Orange
Yellow
Green

Rlue

Violet

Grey

White
White-Blue=-Pink
Blacik-White

Jl, J2, J3

ory v B O e e

Jl, Je
J3

BB

Drive

print
print
print
print
print
print
print
print
print
print
print
print

whesl
wheel
wheel
wheel
wheel
wheel
wheel
wheel
wheel
wheel
wheel -
wheel bias

O QOS] OV A O

* J1, J2, J3 are identical A-K connectors, Inputs connected at J1
print in cclumn 10, inputs comnected at J2 print in column 9, and

inputs connected at J3 print in column 5,

132



oh-1¢

Y481 =23ed 988

sfetey L utd §F3g=g

0€-TZ

sAeTey /. zﬂmlwammwm

0¢-TT

sde1oy /[ utlg Amaww|m

OT-T <

shkeTey [/ utd ABINM|m

SHNIT HATHO THHHM LNTHd

£ z T
STSSeY) sTSs®BY] [STSS®BUYY)
o8UuUsg asu=g osuag
ﬂ : -— -
#IM.WI& \JIOI&/K.J ¢l
— e P
H-81-2 g8-8-9 %-0T-9 T-Td
¢ [ 2 i
FaTssey] pIssey) | |sTssey)
agueg o9susg 9SU8g
—\\\\\\\&MiNiH
¢t ¢%-¢ ¢ giz I-8-9 £-01-0 D-Td
¢ 4 T
STSSeU] STSsSBUY STSSEUD
asusg 98uUag a8uUsg
2-G1-¢ 2-9- AAd .
2-g1-2 9-3-9 ¢-01-9 H-Td
a T
STSSEUD S TSSEYD
asuag asueg
T-2-T .
T-81-2 ¢-3-9 T-01-9 Y¥-Td

133



08~ T4

¢8T a3ed 998

SARTSY L T 7oy

04-T9

mﬁmmmao mﬂmmmno ﬁmwmso
asuag asuag asusag
3-$T-§ m-oww::::::;H\\\\\\L mﬁw-ﬁ .
8-81-2 z-L~9 8-0T-9 H-Td
¢ 2 T
sTSsey)| lsTsseyp| ETSSEYD
asusag 9susg IsUlg

sfetey [ utd “EIt-¢

09-T4

- —,
T e | 2T )
%9 L4019

sleTay . gﬂm.,mlmmnm

04-T%

sAeTsy [/ UId J—1€—C

*qU0)

L=8T1=2 T-L-9 D-T1d
¢ z T
sT1Sseyq] |sTssey); BIsseY)
omﬂmm QWGmw o9sueg
9-61-¢  9-9- 9t
9-g -2 01-8-9 &9=0[~9 ~“4d-Td
¢ z T
sISseyqy |stsseyn| STSSBY)
asuag 55UuUsg asuag
e - e
cST-5  $-9- et
G-81-2 6-8-9 6-01-9 ~I~1d

SHNIT HATHd THHHM LNIHd



V98T odeg @9¢g

2L¢29%z6¢zh shkeTsy g utd mMImmmm

€=1-T
26 ‘zg sheTeu g utd ‘g gRIe ﬂ
2€2z 2T'e SARTON 8 W T oTe goote e-itee w99 -9 0
TLET9F TS TY sABTey 8 UTd T 2 T
z-ge-s gTsseynl BISSEYD
T6-18 sdeTey @ UTd s-¢4-g asuag asusg

£L

0f7¢0€ 0z 0T sheTasy @ uld

08
“‘0L°09°0¢ sdeTey g uig

\ [Nl
G

2o€t-C 2-91-¢ z-9-¢ z-l%-z ¢-9-9 z-¢t-9 ~ &72d

T-8€-$ < —
s1ssey)| steseyn
TECT2TT¢T sLeTey g utld asuag f‘memw

_\\\\\\\\m T-1-1
o .

06 £eTY 8 UTd Togn=¢ [-fe-¢ T-01-¢  1-G-¢ T-L1-2 9-9-9 1-€1-9 ~v-&d

“quod  GENIT HAIHGE THHIEM LNIHd

135



9T °odeg °8g

£
GL 696G oY shkeTey g UTd stsseyy 9-1-1
85UdYg
G6°gg sheTey g urd H|. H
GEiGe 6T g sheTay g U4 9-C-¢  9-,1-2 52879 o-c1-g ~ d-2d
Y14, ¢
‘HgfuGihh sheTey g uld sTSseyy ¢-1-7
28Usg
1648 sLke1ey 8 UTd | H
e g Tt shetey g uTd™ C-91-¢  ¢-4-¢ S-ii-z 169 4-cr9 2ed
€L°€9°€q ey SARTOY g UTd Yy gg-¢ 7-T-T
€6 ‘€g sdeTed @ ULd ficyc ﬂ
Cefeeienie sheT B WId TR IR0t we-¢ m-lie | €-9-9  wet-9  47ed

*3uc)  GHENIT HATHQ THHHM LNIHd

136



Fa Py

SBTH Te9UM JUT.ad Nu_”!w,mfw.N @lNl@ N._”loan.mlo VS!H&

ol

mopmmﬁshoa.ﬁﬁlmWPw s ﬁﬁlomlo 7A-Td.

£ Z T
STISSBY)| ETISSEY) STSSRY)
asusg! 9SUBQ a8Usg

J

9616 SAPTSH L UM 5 50" 01-¢1-¢ 01-9-¢ \\\\\\\L 0T-2-1

B

0T-8%-2 7-4-9 O0TI-0t-0 [-Td

b

€ g T
STSSBYD TSSRBYN STSSBY)
98uUag asuag asuag
06-T8 SA®RTSY L UTd E_T4oc  goci-c 6-9- 6-2-1 T-~Td
- »

6-81-2  €-L-9  6-0T-9

*JuC)  GUNIT HATHT THHHM LNTUd



W

T1-91-2 $gog 1T u-€d
o — e >
0T-91-2 7-¢-9  01-%1-9  [-€d
6-9T-z  £-6-9  6-mi-9  I-€d
o e o >
8-9T1-2 2-¢-9  g-"1-9  H-fd
o - L 2 —=
L=9T-2 T~¢-9 L=NT-9 0-¢d

e

9-6%C  9-%=¢ 9-91-z _ 21-9-9  9-71-9  d-fd

NH-OA-NM. 9-6-9  ZT-%T-9
$=-9T-2

zdd ABTOW T UTd “Tg%-¢ g-67-G  G-1¢€

qoeuoul ) AeTeU g UTd H-27-G  4-67-G TH-¢  -91-2 oa-wlo H=HT-9 a-£d

Weoan0 ¥ AT § UTd THAT 6606 7€ €912 699 w9 07Ed

showsy 3 AeT9¥ § UM GImT T ggRC  z-%-¢ 2912 8-9-9  e-wi-9 o od
oaowey 3 £eToU T UM Gogfi=¢  1-#-¢  1-9t-¢  L-9-9  1-¥t-9 ¥ &

SHENIT YHLNIHd



6L 6965 6N sdeTay
68 LeTeyg
662 6T 6 sheToy

8L‘89 8¢ gh shetey
88 sdefay

3°¢gefgT‘g shvTay

LLELOCLG LY

,Lg sheTey
LECLZ LTS L shetoy

sAetey

9L°99°96‘9n sLeTey
9698
9€¢92491°9

sAeTey
sfeTey

w W

ut

ra

f o—

SOABUTHISL  p1-)T-z  §-6-9 2T-€1-9
seqeutmIol §7-/¥-z [-6-9 tI-¢i-9  A-ed
moalmmlm OT-T-T
Uy T-¢H—¢ i M
9RTTgT-¢6-¢ 01-91-6 0T-6-€ 0T-Ll-2z 9-6-9 o0t1-tr-9 = I72d
6=T-T
I
6--€  6-L1-2  $-6-9 6-tt-9 ~ L7&d
g-[-T1
g-G-¢ m-BMWN 7=6-g g-ci-g ~ H-Zd
L=T-T
, |
d7TISEEe Lo9t-g | Legee I-l1-2 €679 L-et-9 ~ 90-¥d

T3UOD SHUNIT HALNIHd

139



¢ 98urge) T sTssey) Letrey

Q-1 sdet1ey /L ‘9 urd < Aean @nwmum
£
39UTqe)
STSSBYU)
¢ qeuIqe) ¢ sTsseyp Aerey o esusg
96-18 sdeTey L ‘9 uld Z-1%-¢
fean 1z1-9-¢
Aean
G 99UTqE) z sTSSeyy LeTed feap | d
08-T# sdetey L9 urg < -2~ A®BID mﬁw-m T 2-g-¢
T 4
19UTqE) 19UTqR)
STSSEYU) Keay STSSEeYD
asuag agusg i
fean h JI8qUTJIJ
Aexp _  siTg-aum L yra-aum | . o MTIf
21-Z7T TT=H=T TI-61-¢2 2T-81-2 4ean o-J-9  po¥  2T-0T-9 e

SYId THHHM LNIHd

140



T9UBd TOJAUC) JSISEBR

Iy

ug USTT APOTIBIUL g7 TT-T%-6 oN
A 8T
 — 4 - - o»>r—— OH 2
8-T%-¢  2T1-8-§ T-8-§ Z-zz-6 |stsseup| T-zZ-¢
o 6 o . 1T 2T o
Z-6T- SISS®UD 1-6T-¢ T-5z-¢ |STSSEW[ 2-Cz-g T-82~¢ |STSSPUI  z-gz-¢
. g . L . s
2-8-5  2-g-n | SPOITIIAS eomren P O oy toeen [0 W
—IQ‘ G @ G & +~ —y——— 4 m
Z-ge-Y T-T%-% |sTssey) Z=Th=% Z=9E~% [sTSSRYD T-9€-%  Z-2€-W B TSSBY)
> o T . Z m@>ma&
T-2¢~Y T-9z-% [FTSSEUD Z-92 -1 T-62-%  PLESEHO Z-62-7 -8~

HNTT ¥OOTUUMLNI

18



e

o1edg eT-7-T 2161z  1-8-¢

- - ‘ —— —a- —
9-2-¢ L=22-G LNT-S  L-82-%  L-$2~G  L-2Y-G
¢ 2 T
STSSEey] STSSBY STESS'U)

asusg asuag aguag
I¥ )9l - b |

Leiay AeTey 9-2h-6 L—8-¢ 0T-8-¢ £-G1~2 £-%-T1

T Utd 9 utdg

<SN9 HAQ

162




24y AeTey ‘) utg <

<

9-TH-¢

L

L=b—¢€

T 19UTqe)

andul xe3FTIL ‘axd WAQ

o
ST-T1-9

T-7-9

(CNVIWOD HTdWYS) ¥IDDIYML WAQ

€=/

AT
£

Td ¢ ULd

143



Filament
Xfmr

FILAMENTS

L 2-12—1 3-8-11
[ | 1
Sense Sense
Chassisg Chassis
2 3
T 2-1j—2 3-87}2 —

l"l-l-"l Lo} + l--/+—2

1

Sense
Chassisj

LTS




P e I e B o i

TToZY T 6T N TED h 4T 4 om b em i M iy €Ty, 2T “
! o o iy o M o i) N ) o . ~ 1, - 1,
A T T A T ) S L A A ) A
! . H | (N 1
NGNS T I Co N I S W A W R A |
S A I T AN Gt
| 1 N h ! ! I t I by |
i " b h 1 P! i ! A ' [
: Fay »— = —d\ P WP O b O A_\lm -y ‘_ "l L & t e rm’ .Y
" h ! n h O [ " i hy "
e o IS I S BEEE a BT AT CN I EN I N
KOG ORISR R O RO O
g L 9 g i £ 2 T 0 6
5qUTIg lsqutag | sauTad gsqutag|squtag | sautad! sautag| SauUTad | SAUTId | S3UTI]
I Id H Td D Td g Td H Td @ Td 0 1d d Td VY 1d P Td
@lMlH g=¢=T L=2-1T 9-2~-T| ¢-2-1T 1=2-T €=2-T g=2-1 T-¢-1T 0T-2-T
_.JW( TR I alTuh St 2R o = i Tal EVot Soliat b5 Sty Fats SrBr e [l ar-sic In Tl Beit Braint -t
C el lEs T W TegT W TR W led i ied v Led T 1es A VNHB "
{ I ! i
" L\ r : "" “ ) u_ u__ H X "
SR T T it o I 0! . I : T
1 i X | i i ! I i yi
_ ”" H __“ g | | H i! ! 1 “.u.ﬂ..mhm
! h b I | " ' i Aed
_ 1! ' i h Py o | ! I N X
1 r—o H—ep H— +— 7 5 ¢ 6 H =2
m ﬂ.ﬂm ] [Ts k [T I mm ! mm K ﬁﬁm H“ ﬁ.m } ﬁm ““ Tw : ﬁhmhu b S-T-T
! i ' v ] i
" ! H it " TR RO LA U I W Vb et
TOTL 6% 1 ed 2% 9% 1, S% 4 o ¢ ex e ) T "mﬁm
[, Y G AL oo hbe - = Ab e e o 4 bbb cnn o LrillrLrllnaLﬁ%ﬂz
quTad

(IATYT TAHHM INTHJ) Nm % g SIOVINOD T LEANIAVD
SAVTHH HWVN TINNVHD HSNHS

185



Moo AT e Wzt (T
_> ,
_

AR

|
|
I
|
t
'
I_

1-w@wﬁﬁ-mmm:4ﬁ.Wmm.qumAw-Jﬁlmﬂw
. o il o l
:

9 e s

{
|
1
I
|
i H—> > _4
I
l
!
|
I
|

1 ! H
_“ i h

[ ~ __ '
| _ il A __ h it
; > Iy __ > ___ VN __ P
i WM I M‘M | I g 1 H g
L9 lH_¢ Hoge_ 2 L 9 e

I_vIIII

1] T r "
L : 7 _* P “” __
gl o [Zg] 1 [Zs] 0 Tgs] i [Zg
P_o_ i 9_ 9 1 ¢ _° Lg_C_dliLg__° |

8 ) 9 g g ¢ z T 0 6
WPQH.H&WPHH.W.H&” mPﬁHHpHm mu.ﬁmﬂ.HnH mpg-_.m..Hn_” wpﬂn.ﬂhﬁnﬁ mPC..H.HnH MPC”:W.H& mu.._H..m.HnH mpﬂn..mcHnm
I T4 H Td D Td 4 Td HE 1d a 1d J 1d g Td vV Td r1d
o— 4 L o4 e O [ - ~ [ o S—— [« Sm— O—y o—e

6-8T=d8-8T2 | L-81-2 |9-8T-2 16-8T-2 | #-8T1-2 | c~8T-2 | 2-9T-2 | T-81-2 | OT-§T~2

SRACRIC R CNACE
|

. |

_

ERIGENEEACER

P

Sy T 1

|~ 4
—
—

)]

)

: b b nooJy N _
L -mv.HwHI_.r--.m.mer| 8i |___.||mm| IR

_| f
_ '
! v
M T
|
_ ;
_
| " “_
| Lt !
_ |
| | i i Nﬁummﬂnm
l I (1 I I t
r|MM;Lr|u@-Lr-mM-Lﬁ:wm-gr-mm!L SBTY
TooUM

(ZATHO TZEEM INTHd) °5 % ' SIOVINOD ‘Z LENIAYO urad

SAVTIY TWYN TINNVHD HSNHAS

146



“ﬂNQJﬁmeﬂmwlm
] L L -
I H L )
! I K WM
] - =
__.HHm NEISIN ,m o
_ w I o T
R _ | L B 1 e _
I | | I ] H |
Ped o, [ L Feal hoTesl nfzed M P 2d ol fegt
vla!;lﬂu1 > _| rnﬁmi: .Pmll__|JPM|l__s.vtil.rL o |
8 L 9 g Ui € [ T 0 &
squtagl squtag | sautag | sautag| sautag| stutag| sautag] sautad| sautad| sautad
Tt Ht| DTd | 44| T U TTd)] 0Td| 9Td| Vv Id| ¢ 1d
6-8T 1 g-877] 1-87F] o-87¢] ¢-o% | w-§<€ 1 ¢-9%¢ | z-9%€ ] 1-9%¢ | ot1-9-¢]
F$< -iftm;-JﬂnN.,54$||41ﬁ1f:ﬂ_ww::wn¥u|41a::|JﬁﬂN.%:Jﬁ|-g
L ® t v :vm__vh&__m:vm:v I bt _
| I I i R S RS S_— H _
| qﬂ ‘ I h il ! #_ H 2 i {
] _ n It N u“ ¥ i i __ {
| T m“ - i “_ . _ﬂ_ _L . “Vaﬁ Jh_ T g5t
! T T 1T WE Ty I MH T
R M AOECEC R C R C R RN SR
_ * BT-9-€
_ il il e |1 1 I _ : | =SB
—&r I A R T L R
F:i-Lr;lerr--Lrll-Lril-Lr-|-LF::-Lr|:|Lr|sngrtnagpqﬂm
b
(FATHQ TIEHM INTHL) ©g % 'S SLOYINOD ‘€ IANISYD WId

SAVIHY HWYN THNNVHD HSNES

147



suoTqaTsod SISSBYUD U0 ¢ UTd 01 ©F SoaTM TTY

g=-g2-¢ 9=62-G 9-61-6 9-2Z-¢ 8-9
2T 1T 6 0T
seyy Sey) seyp sey)
o TNPON o TNPoK STNPOK 9 TOPON
g ]
9-T9-7 9-gt -1 97 9-29-4
9 G L 8
sel) SeY) sey) sy
S TNPOK 5 TNPON aTnPO STNPOW
"2 A3 15 o © -
9-5€-% 9-2E~% 9-9z-1 9-62-1 98~
7 ¢ T z
seyy sey) SBUD sBYQ
9 TNPOoNW aTnpow STNPON STNPON

(AG+) XTddNS HLVD

A1ddng
A 8T+ Ut
JOPTAT(
a8e1ToA

148



-

9189 UJS 1 ‘
Moayg ufl Al'\r\@/\/\,l._ -
T

»
—r—p—

T

0T-2%-¢
H-g2-¢ H-G2=G 7-6T-§ Y22 =§ H-g-¢
T 1T 6 0T
seyn SEBUY seY) seyp
9TNPON STOPON TNPOYW oTNPON
T-gE 1 = =L
¢ ) 8
SBY) SBYY sey)
aTnpon STNPON 9TNROK ¢ mﬁmwmmmg.m mﬂmmm£01HH
T =G =2t =624 =g~
9 4 ¢ 2
SBYQ SR seyp sBy)
aTNPON STNPON aTNPON 9 TOPON

SNOILISOd SISSYHO NO € NId OL 09 SaMIM
ADHHD NI

)



[ —

8qen Yng saouey € @lwﬂlm
£-82-¢ £=692-6 £-6T1-¢ £=-22-% £-8-¢
2T 1T 6 0T
SBY) Sey) S®BY) SBYY
STNpPOoN aTNpPOoN 8TNPON aTNpPow
— —
€-8E~7 €= €=L=1
g L 8
SBYY SBUY sy
STIPON - STHPon R ‘W STSS®BY) _ T mﬂmmmé.hlm sTSSeY) |
= - = — - J
=T E-Ge=n £-2¢-7 £-92-" €-62~" €-8-"
9 T Z
. SBUD SBUY seyn Sk SBYD
3TNPON BTNPON aTnpoy STNPON aTNPORN

SSN9 HAOWHYH

1%



It

T

218) YDS AT
¥ooun ang € WAAA—]
T
TT-2%-¢
o— i o .
G-ge-¢ ¢-62-¢ G=61-9 A ¢-8-6
2T TT 6 0T
SBUD SBY) sey) seY)
aTNPON sTnpoy 9 TNPOH sTNpPON
-k o aamn -0
G=8¢ -1 G=tt— G=L=%
g L 8
seyy sey) sy
STNpPON STNPON STNpon
< e - — —
S-TH-% G=GE=1Y AT ¢-9Z-% YA c-g-%
9 i £ T g
seyy sBUQ SEY S sBUD
STNPOY aTnpoK STNPON STNPOK 8 TNPON

€ NId Ol 0D SR¥Im 1TV
ADHHD 110

151



0B-T% 0%-1

sheTay . _ . SAeTey

2 UId  PeH ¢-z¢~g G-/€~¢ PPH © 2 UId

96-Tg sAeTey L

ut N o —5: o—
¢ U TP oryeg PO 21-Lg-¢
. XY LeTey pay

¢-Th-g P9 go%-¢ PeE~ 9 ULd
pey

o JI99UTJI]

2T-€€-¢ PO (T-g-¢ ‘U0 Gj-¢ 'UI0 [-¢-1 POH g—p-g POH  T-¢T-9 oK~

SLTOA 8T+ THEHOLIMS



6 AUTOJ ‘g pIEOd TRUTWISY ‘¥ 38UTqR)  6-g-%

P

(zdd) ‘¢ utrg

<

TT-T%-

g

qooTaelul y ‘¢ urg ¢

%0 oo Tasqul
T~8~1

T 38utaey (1dy) Letrsy

D= xeop

R A G T T
g0 ¥WooTJaaqur
Vv
¢ % o r-4
OOTISIIL X T W T 9me5 oT-i-s | 2i-0is
§1T0A 8T o -
PEUPITAS JoF Jejurad ST R0 9-2-9 z-€-1 G-L-¢
S8]RUTILIS],
O |¢‘ "
0T-B2-¢ 01-92-¢  0T1-81-¢ oT-%-¢ z-1-$
2T T 6 0T
sBeYD sBYD seyy sBYD
OTNPOK  oTupo  oTNpoj s Tnpoy
SO BUTULIS],

& g = 4 o = — o— —
0T-L%-%  OT-Th-% OT-8e=% OT-TW-% O0T-%€-% 0T-2¢-% 0T-92-% (OT-62—%
8 Z g 9 Ui £ T P
sy sBYD seyn sey) SEBYD seyy sBY) sBYD
oTupPoOl  STNPON STNPON  STNPOf  oTNPoj  STAPON  STUPOW  STNPOY

(ZONVHO STYIM TIV) 2T SLTOA g1 HATLISOd




o — -
6=THh-% 6-8€-% 6=fr-4
9 g L
m.QQU SeUn SBYD
2TNpPoW 2TNpPowW aTNpon
—r ¥ = <
6-5¢-"% 6-2¢-% 6-92-% oT-8-%
g € T
seyn SBUD SEYD
STOPON 2TNPON STnpon
o o €
6-92-5 6-625 6-6T~5
SBUD e
o TNPON s TNpPOR sTnpoR

(XV¥D SEYIM TIV) SITOA 8T

HAILYVDHEN

£-4-%

£1ddng
A BT~




CIRCUIT MODULE NAME RELAY DRIVE (ALL WIRES ORANGE)
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APPENDIX I

CIRCUIT MODULE LOCATION AND TERMINATICN
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CLiRCULT MODULE LOCAT.ION AND TERMINAT iON
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APPENDIX II

Circuit Module Construction Notes

Use mica insulating washers and silicon grease on all power
semiconductors.

Wire with No. 26 stranded wire, colors 1 through 10.

Connect jumpers and leads to bottom hele in terminal strips
and components in upper slots.

Test all semiconductors for gain and leadage.

Do not overheat semiconductor leads when soldering. Use a
tweezer heat sink and a small iren or both.

Note selected components in modules 300 and 1700, Unijunction
transistors may also have to be selected.

Be sure that lead length between connector in module and module
front panel and c¢ircuit boards mounted on module back plate is
long enough to permit the back plate to lic flat for maintenance.
Also be sure that jumpers between circuit boards on module back
plate permit complete separation of circuit boards for maintenance.
To distribute lead flexion along the length of the wire, loose
tying is preferable to cabling of bundles of leads and jumpers.
However, if some form of tying is noti done, reassembly of modules

is most inconvenient and leads will certainly be pinched between
the module and the back plate on reassembly.

Use a threaded spacer betwesn terminal board nearest module
back plate and the back plate. This will reduce the loss
of screws and ease reinstallation of circuilt board on back
plate during maintenance.
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APPENDIX IIIX

PARTS LIGTS
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T [Svornad] Mrac o] DescaipTion Rz
P, Aenavr 2 | cAPRCITER , O MFD, 150y, MriaR Vi46XR-7
2 dcozuoql CrL 2 39pfd, 502y, ceraniic 10 - %90
3 [CI05 (SPRAGUE || 200MmMFD @ 5y TE 11854
4 gcms SeraguE || {00 mro W 28w TEIZiE
5 iDior-103] & € 3 DirnrE, St ana, oy
£ QI-103) FAiRehico | 3 | TRAVSISTOR , SwiTcHiMi, SiL, PNP ;2#“36'5.5
7 Roni4oumTE 12 I RESISTOR, 3.9K hw, 2107 |
8 ";Q‘gn‘f’; Onmiteg 4 f 820, Yfiw, t 104
9 Rit4,109 p i 00K, 2w t 16 ¥e
| 1° [Rics | | ResisToR , vARIAGLE, 3,5K , 2w cLu3gal
1 IR10607] 2 LB LK, Yew, 0%
iz R f | K, Yew , & 105
13 RuLH3 2 LOK, aw, L 107
t4 Rsus| ¥ 2 27om, Yaw,t 10¥
15 |50 AR H 1| Swirew, SPST isymfﬂm&
"‘16 TB,:_?,_'} ERIE 2 | TersmipL B0ARD, 10 TERM {3376~ 205 -2
7 wH Smorw |2 [ SPacER, 14" 0D, %" L, 6-2i cLemr Hote | 2100
18 2 15racer, Ya'sb, -%"L, 6-37 cLEAL HoLE i_?.l03
i9 Bz 2| Screw, 6-32 X 18", sTEFL, CAD PLATE '
20 Bir |2 NeT, 632, STEEL,CAD FeATE
21 b Brr 2 LockwaAswEr , S, STEEL, INT Taa rH, cAD. PL
,
i
|
! !
E
g !

Free Running, Variable Frequency
Multivibrator, Module No. 100

Parts List

12/16765 RaM/

A512ASA1003M
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/ C201,2 |#erovex 2 capAcitor .00/ mFD & 00V pyrre AR-/6
“« ¥ aoz |SPFEGoE ] JOOMFD @ 2LV TE 1244
2 ecaod |sPrrgeei! ROOMED & SV TE- /G4
44 202,24 ;74,;5/,'/] 2 7719;9”:/:6[”; Yl snj S, 363 E
< Dasi,a 3y G E A Do Je . 5}4:49/ s Al 2!

« mqwuammf3 ﬁa;ﬁﬂ /X;u&iy&%

7 ac 547 7 5. 94, .zu 2707%

R a0z / 8.2k, Lw. 210%

7 /70513 2 Rk, égAt/aa

/O \onz 1T 2 2. 2K, S 2002

2 K209, /O < R7H, .lw.:z‘: /054

¢ WS, /e = AZKjguhi/d%

KR 20 Y i/ ' 4 052, Lo, 2727,

i 7620,33, Eene ‘3 Tewmimal Liomrd 10 Fermwmsl! | 2376 208 -R
/5 D?ﬁfﬁmf SPRCER, L g o et

/¢ ﬂ// 5,4,/4 R 5P CER, .:i TRrrED G- 3R

i ;H.ﬁ"fmﬂ. Rl SFRCES, / = g c/eﬁ/e

e e 4 ScrEW, 6-3A X %" R .

/7 io/k‘ %‘7‘ Lock wﬁsﬁE/? e T

20 |QLol ‘ RCA | | TRANStSTER, 6, PVF IN26iE
21 3201 - AHYH ! SWIT‘HJ SP'F;: sar giol/5-Au/

Bistable Multivibrstor
Module 200

Parts List

1/26/66 | RavM/Efi 260148610 58M
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ia) svmEaL| MFe  [Rm DescripTion (AT No.
] €301 |REROVOX [ | | CAPACITOR . 047,50y, MYLAR VI48XR-S
3| 2% |pmrovox 3 J @150y, VI46XR =7
2 |c203,4 l 2 LO01@200v MYLAR VI46XR~ 16
4 |es05,7 s L 002 @2 200V, MYLAR VI4gX R~ 18
5 | €309 |sPRA&VE | | 200@ Iy TE 46
§ | @301-305] Famewud| 5 \TRANSISTPR , SIL, SwiTcwid'c, PVF ANZETS
7 |3 |3 RESIsTOR, 3.9K, aw, £ 107
8 |RrR302 | |RESISTOR, B,2K, Yiw, t 10%
9 | R303 \ 5.6 K, Yaw, + 10%
i0 R;f::”} 3 LY Yow,t 107
noRi 2 39K, Yo w, £ 10 %,
12 | *3% 2 1L.5K, aw, T 105
13 | R399 2z VARIAILE, 2.5K, 2w cLu2szl
14 | v3i2 | ok iw, £ 10%
15 [R3!3 1! IR¥ i g 0%
16 | R315 i 2905, Yo, 10T
17 [ R3I8 L { | Y £80n., Yaw, £ 10%%
18 | S3¢) |AMeH | [SwaTert, SPST Bio15- AW
19 |Gries [ERIE |3 | TERMIvAL ROARD, 10 TERM 3578~ 2054
10 Wl Smitk| 4 | SPACER, 470D, F i, 6-32 ccFrR Hueks 2100
24 HH SHan | 2 | sPaceR, ’fq“ab"yz.“ L,é-32 TAPPED HoLE
21 BIR 4| ScREW, 6-3LX H4 " |, sTEEL cAD PLATE
23 L WNUT, 6-32L, 57524, CAD PLATE
24 4| LOCKWASHER , #§, STEEL , T ToaTs
x Selected

VARIRELE Freylrucy, VAR asie “Hmron @
Ciwwsatan oL ATOR Mepree Ne, 107

Prers LisT

1hisfes  |ram/fiwe-JA601A561003 M
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TEM| SyppoL i M FG (Re DESCRIPTION car. No
v [PAat-4041 Svevania | 4 [DIODE, 4ER, PC In794
2 [ C401  AERGVEX || (CAPaciTOR, 0.1 MFD, 150V, MYLAR VI4sXR-T
3 |C402 | SPRAGUE | ! , ZEOMFED, ISV TE/46
4 [c403 |SrRAGUE] ] / J180mED, 25V TEI2H
5 |0t01 402 [Fatrcanpl 2 | TRANSISTOR 510, PR PP 2N3638
6 Q403 | RcA L {TRANSISTOR, & , PN P 2NZEIE
7 iR40L409(cimite | 2 [REsisror, 1K, Yaw, + 10T
8 tR401L J A2 K, faw, 2100
5 |R40% | 5K, Yaw, £ 107
10 [R4C4 | JVARIABLE, 5 K, 2w CLU 502y
it IR408 / V33K, Vaw, X 107
12 [R466 I 82K, iw X 10,
13 |R10%,4i0 2 V59K, faw, £ 107
14 |R408 f 202K, Yaw, £ 10T
i5 R4t i ,390, aw, £10%
16 |R412 4 ) Y 12790, fawy 2107,
7 Tf;fh ERIE 2| TermitiAL BoARD, 10 TEEM 3976-205-2
18 R Spar | 2 | Spacer, Yo" oD, 34 "L, #6 ceear
19 HH sturh | 2 | SPACER, 4" 0D, 34"V, Tapred 6-32
| 20 3R 2 ) ScREW, £-22 RH X 1" | STEEL ,c4p Pi
24 2R 2 | Screw, 6-32 RHX 3p* srEee, cAD PL
22 BiR 4 | Nu7s, 6-32, sTEEL, €O PL
23 RBiR 4

LockWASHER, INT TooTH, SrEFL, D.PL

Triggered One Shot, Variable Width

Module 400

Parts Liast

1/13/66 [RaM/T 74, | ABO1AS61014M
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i lsrmeor | MF& lReq DESCRIPTIaN Car, Yo

I |csot CRL ! |CaPACITOR, 220PF, Disc bbait

Z |c502 | Aerovex] ! sImE 150y, MYLAR VI46 XR-1
3 [c503,4 | SPRAGUE |2 290mF, 15y TE /164

4 Q50,2 | FAIRCHID 2 | TRANSISTOR , PNP, 514, Sw 2N3438

5 |®503 | ReA | | TRANSISTOR, PNF &, 2NM28/4
6 |R50f |OWMITE |1 |RESISTOR, VARIRBLE, 100K, 2w CLUt a4t
7 [Rs50Z,n 2 JISK, Yew, 10T

g |Rs03,7 2 0K, 1w, + 105

9 |R504 J , 68K, Yaw, £t 10%
10 |R50541 3 39K, Vow, £ 1055 .
i |R50¢ / L2 TR, aw, 107

1z |R508,1013 3 AR, ow, £ 1OV

13 |RS14 v |/ YRR w108

14 |TB5OY, 2} ERIE 2 NTERMINAL BIARD, 10 TERM 3978-205-2
15 HHsmirw |2 | Spacer, /27L, £-32 TAPPED

/6 HoK, Smim| 2 | SpaceR, 1a"L, &6 <LEAR

)7 iR 2| Serew, 5-32x 34" R.H

18 Bir 2| ScreEw, £-32X g RH

9 3R 4| Lockuw ASKER, #E, T

Variable Threshold Schmidt

Trigger Module 500
Parts List
12721765 | RaM/C4l]  A601AS61030M
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i sympa| Mre. RED DescriPTION CAT Ne,

I {C601 |AErovox | | | CAPACITOR,«04TMFp, 150V, MYLAR VI4gX R~

2 €602 |SpracuE] | 200MFp, ISV TEIIé4

3 [C603 |SPRA&VE| | 100 MFD, 25y TE)2 !

4 lQeot | E [ | TRANSISTOR , YN 2N2160

5 laso2 {Rea |4 L , &, PNP, 2N2614
§ [Ré8h jowrmTE| 2| RESIsTOR, 1K, Yaw, 1054

7 Iréoz f , VARIAELE, 35K, 2w CLY 3531
g [Reo3 { s56n, faw, £ 10%

g {Rso4 i 82on, Yow, £10%

16 |REOS j K, Yrw, £10%

if |R607 i VARIABLE, 500, 20/ cLus o
12 |Rgo8 r WK, Yow, T 10 T

{3 |R609 | Y n Y 2704, V2w, t10%

14 (5601 |AHwH | || Swircw, SPST 81015-AW
1€ |TR&O| |ERIE || | TERMiNAL BOARD, 10 TERM J976-205-2
4 W smml 2\ Seacer, A" oD, 'L Tarres £-32

17 BIR 2 | Semrw, g-32 REXYB" sreee chp P

|8 BiR. |1 | Sered, 6-32 K& X ", srers cne AL

i 9 BIR H | Loen wASHER INT, Toorx, #6,¢0, PL

—

Variable Frequency, Variable aAmp.
Trigger Generator

Module 600

Parts List

1/13/66

RAM/| 77| A601AS61010M
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Mo |smmer| MEG  [Reo  DESCRIPTION car No.

I |Q701 |Faircwied| 1 | TRANSISTOR, SWITCHIMb, Sit, PNP 2N3638

2 |pror | T F | DiopeE , St IN20SS

3 RIGIOLI oHMITE |3 | RESISTOR, , aw, x 10%

4 |R703 ! 33K, faw, 107

5 |R704 t 4TK, rw, + 10 Y

6§ !s101 |AHYH || |-Sworer, spsT ' 801 5-Aw

7 (SCRT0L| RCA | {ConrRotLEd RECTIFI ER 2N3228

E |TeEMo |ERIE | | TerminvaL Besarbd, 10 TERM. 3976-205-2

9 [TB7O02 {bowART [ | TERMinAL BaARD ; 3 TZRM. w HEAT Siux  |ASE1-001HS

10 BIR 4 | ScrEws, 6-32%x3/q" SrEfe, CAD PLATE Rr

1 BiR 2 | Screws, 1-40-%Y6", srree, cb. PL Ru

1 |BIR 4 |Nurs, &-22, SYFEEC, cd. PL

12 BiR 4 |LoCckwASHERS, INT. TOOTH, STEEL €D, Pr. #6

14 Brr 2 |Nurs, 4-40, sTEEL, <. PL,

|5 BiIR 2 |LOCk wAS HERS, INT TYoTH, STEEL, b, Pt #4

/6 WM SMIrH) 2 | SPAcER, Db x 18"L, 4-32 crepr Hous

17 B Smirw| 2 | SPRCER, H"0px 34", 6-32 TAPFED

18 c7ot Aerovoy | | CAPA.;:roR/ .033}‘156'% MyLAR.

|
)
K Nomiwnapg -~ SECECTED FOR SMALLEST oy EL{MAATE
TRAMICELVT FIRG oF T,
SWITCH  (LATCHING)
Module No. 700
Parts List
1/10/66 | RAM/ATu'| A601AS61007M

1




|'r£:1 SymBoL MF&  [Req DEscRIPTION CaT N,

I |¢8a1 |AEROYOX | | | CAPACITOR, O MFD., 150 ¥, MYLAR VI46XR-T
2 [€9%% [seracur |2 100 MFD, 25 TEIZ I

3 |c803 {SPrR&uE | zoomEp, 15V TEN &4
4 |Q801 | &E | | TrRansisTOR, UNJ, S1L 2N2140
5 1QB02 (FmremiLd L | TRANSEsTOR, Switet., Sik, FUP 2NZE38
¢ [Rgo1 |owmire |1 |ResisTor, 10K, Yaw, £10F

7 |Réo2 ! ) VARIABLE, 35K, 2w CLU353)
8 |r803 | , 3300, Vaw, 2 104

9 |R804 i 122K, Vrw, L 10%
10 5Ee> 2 LK, faw, t 107

1 1R807 ] ,%L9K, Yaw, L 107

12 |ROOE | , 4700, hw, E 107

(3|R809 | Y i Y 2700, hw t 10F

14 ngg" Erie 2 | Terrmivar BOARD, (O TERM, 3974-205-2
5 1 3801 |ARSH |f | SwereH, SPST 81015 -AW
16 HH.Smm|2 |spPacer, /40D, 2" L, ¥ € cLear

17 HHSuirs| 2 | SPacer, V4" 0D, 34"L, 6-32 TAPPES

18 Bia 2| Screw, £-32x (" RH

19 Bir 2 | SerEw, 6-32 X /4" Ryt

28 Bir 4 | Lock wasweR, B8, INT RN

FF

Variable Frequency
Sawtooth Generator Module 800

Parts List

1/17/66

Ram/A) a60)aS610LEM |
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el [symoor | Mre  Jecq Descripreow  |erpe |
1 90y Aerovox |1 | CAPRCITOR,, Ol MrD, 150V, MILAR VItEXR-7
2 ‘;g?f' SPRAGE | 2 4¢ 100MFD, 25v TE 21}

3 |@9%1 [ RcA || |TrANsisTor, PNP, G 2NZ6 )4
4 |R961 [OHMITE |! |REsIsT72R, VARIABLE, IS K 2w cLuvis3y

5 1R901 ) LBK, Jaw, & 09,

€ |R963 ) J39K, ew, £ 107

7 IR904 | UKy Vaw, X127

8 |[R9s5 ! JVARIABLE, 2. 5K, 2w cLy2saf
9 {R906 { Bl K, Yaw, T 10D

6 _{R367 / 12.0K, w10 %

It |R908 Y ) Y 270n, haw,t jofe

tz |TB36t | ERIE {1 | TEAMWAL Bonro, (0 TERM 3974-205-2
I3 HiSmral|2 | SPacER, 4 "0D, 34"L | rarced 6-32

14 BiR 4| Serzw, 6-32 x 4" RH

15 BiR 4 | LockwAswER, WE, INT To07TH

RC Integrator Module 900

Parts List

1/17/66 | raM/!. | A601AS61022M
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g

catT No.

Ne | SYMBoL | MF&  [Reg DESERIPY ION

I |crool AEROVEX [V | CAPACITOR, I MF, 150V, MYLAR Vigs xR-7
2 lciv62,3 | sprAsvE] 2 L10OMF, 25y TE1Z2/

3 |QuoeL, | RCA 2| TRANSISTOR, 6c, PN P eNzsi4
4 piso,5 |O#miTE |2 | RESISTOR, | K, Yaw, ¥ 10%

5 |Rioce,9 z ) 470n, Yow, £ 10P

§ |Rioe3, 10 2 , 270n, Vew, E10F

7 1Rid04 ] , VARIABLE, 1K, Zw cLy /027
8 {Risos I 10K, V2w, 2 10%

9 R1007 i , VARIABLE, 2:5 K, 2w cLuzszl
(6 {RI008 Y f Y sk, hwtio%

" |TB100L2 } FRIE 2 | TerminaL Saard, 10 TERM, 3976-205-2
12 H.H.SMirn| 2 | SPACER, 14°00, Ya'L, TAPPED 4-32

13 i 2 | spacER Ya"ab, gL, #E ceEAR

14 Bir 2 | ScREW, 6-32X 38" RH

|5 Bir 2 (Screw, 6-32X 2"RH

té Bir 9 |LockwASKER, &6 , jor TooT

R C Differentiator

Module 1000

Parts Liat

1/17/66

RAM/Ia, | A601AS61034M
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ol srmeou | MPE  |Re DESCRIPTION Car: Ne

b Ucffafa?“ SPRAGUE |5 | CAPACITOR, |00 MFD, 25V TE217
2 |@N0L3 |FAikciip| 2 | TRANSISTOR, S1L, PNP 2N3638
3 |Quoe |rch t {TRANSISTOR, S(L, NPN INTOE
4 |RUol |OWMITE |t |REsISTOR, VARIABLE, 10K, 2u cLuiosy
5 ’fﬁ‘-’;ﬁ:% 5 |REstSTOR, 1K, Yew, t 105,

6 |ria3 f , 33K, Yew, t 107

7 |Rifot+ / JVARIARBLE ISK, 2w cLvis3/
8 [Rige1 1, 4 L3 9K, Vaw, t 10%

9 |Russ { LK, Yaw, 2 10

10 |Rit10 ! ,2.1K, Yaw, L 10%

ti | Rt1i2 ] 8K, Yaw, 2 08

12 |R11I3 / , 1005, Yaw, 105

13 1RI1& Y I Y ) b2, Yo, 1075

|4 {T8uOL 2 | ERIE L |TERMnAL BoArD, 10 TERM 3974-205-2
15 HH S} 2 | SPacER, 34 L, 76 cLear

14 HHSMITHIZ | SpaceER, 2L, TAPPED &-32

17 Bk |2 |screw, 6-32x74"RH

j8 BiR {2 |screw, s-32x '/ RH

19 Bik |4 |LockwnswerBE, w7

Variable Gain, Non-inverting
Amplifier Module 1100
Parts List
1/18/66 | RAM/{" U] A601AS61026M
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WMl sy pmpay | MF& FEQ DesciPTIon Car Mo
fCHeol, 2 | sprtarE | 2 Enmmmﬁ‘ (4Cri1o, 25v TEZN
2 (piiat, 2. 2 \ Spevninin 33 DiooEs, SiedA INE
I Qieor-6 | KCA E \TRANSISTOR, & FVFP 2NZE/ 4
A4 RIZ9A Vmens V2 N KESrgl ) Ok, w105

5 [Ri2ng ¥ F: LI00K, Vw1 18P

& WIS 8 2 LR, Y7, t_f,:fa%

7 [ '6'i T L 8OR, Vi, 2 10T

3 IRicts 9 | 2 L 22K, Yaw, 1 (0%

9 Fizoo , ; AT, fewt 105

(g iRIZAT L / NS . DR )
HORielZ / 4705, Frw, (0 Y

e : : Y / Y VLK, Yew, 105 ‘
130Tz e3 FRiE 3NVTEEMivAL F0pl0, 16 TERM | $976-205-2
14 HE w2\ SpACER, 14 25, 8L, # 8 CiFAR

15 l 2 L LR, T CeraR

14 * 2 i ) ’/z"L} TArPEL €52

17 Far L4\ S mFu, 6-52x Ye T

18 4 Lo aswen, B E, 7

i
}

+ And Gate
Module 1200
Parts List
1/27/66 | RAM/ [ 3. ABQLAS61072M
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177

irEm | symeoL | MF&  [Reg DescriPTION Car Me,
b {e3oi,2 | Sprague {2 | CaraciTor , 100mFb, 25y TENZH
2 | 31301 |Famewes | | | TRAVs 570K, 510, PP 2M2638
2 |RBOGZ \OHMITE (2 | RES/s70E, VARIABLE | 10K, 20 CLYt23/
4 \ri3034 2 |Resssrok, 10K, Vew, +1055
5 |Ri305 / | L 39K, Ve, L /0 H
& |Rizog7| ¥ Z b2k Vi, 210
7 |T830/ \ErRiE |1 \TERMINAL Eopkt, [d 7ERM 3974-205-2
8 HAIMTE |2 | SPAcER, Yatad, Vo't , TAPPED 5-32
9 Eie |4 |Screw, £-32x 1" RH
10 Bie 4| LocwenswER, HE, AT
Adder
Medule 1300
Parts List
1/25/66 | RaM/ilw| A601AS1062M



keq - DescripTiON Car. Vo.

KN

]ﬁg‘ Symeot | MFa

[ |CH0, 2, 1 Sprawe |2 |CAPALITAR 200 mFp,, /5 TEINES

2 |pigor | T/ ! | DiopE, 51, & F INZOETD
L |0 (Farcund| t | TRANSISTOR, SiL, PMFP 2NM3838
4 \Rigot oumre |1 |REsSISTER, 27K, fzw , 2 /0%

5 \@iwz / | 39K Vew, £ /9%

£ |Re403 / S VARMAEBLE, 5K, Zu CLv592/
7 |Rid04 / L3390, aw, + 9095

8 \riacs s 2 , 2700, Yaw, £ 105%

9 | TR \ERIE t | TERMIvAL B50ARD, 10 rErRM 1974-205-2.
10 Vzdr4ct| I R /| Zener Drivpe, 6.6v,5%, INITETA
1 HHSan |2 | SPACER, 170D, Y2"L, TArPED 6-32

17 Ser 4 | Serews, 4" £-32 RH

13 BEir 4 | Locxwhsoer, B8, wr joe7s

[

C405  |SPRASUE Caraciror, 100mFy, 25 v TE 12/7

Negative Clipper
Module 1400

Parts List

1/18/66 [RAM/Rai |A60LAS61042M
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TER |Sympnel| MF&  |Reg bescriPrion car Noa

Vo lcisns | sprsger| 1 | CAPACITOR 200 MFD, (5v TEWES
2 lcisez 2 Y rd ¥ 100 MFD, 2.5¢ TE/24¢
3o [piset ) T bl DicoeE, ie, &F IN208F
4 11500 |Fmiresnp |1 | TRAuSIs7oR, Sit, PNF 2N3638
5 |RIsar NoumitE || |REses7e®, 27K, Yow, £ 10%

£ |Fifoe ! 39K, Youw,1i0%

7 |Riso3 / VARIABLE, 5K, 2w cLu 502/
A O{Ri504 / 390, aw, t 107

g |Pi5054 2 2700, Yow, £ 10%

[0 (TESH |ERIE VI | Trppripne Bosks, 10 TERM 3974-205-2
1o|zpis9r |V 7 i zewer Orote, 6,8V, tuw, 5% IN 17674
1z HlZaiw |2 | SPAcER, 4O, L, TarprEs 6-32

1z 1%k 9| SerEar, £~32 x 4" R

' Sk |4 | LocrassHER #a;’, or Facry

Positive Clipper
Module 1500

Parts Liat
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frem | svmaoe | ME&  |reg Dascriprias Car No,
1o cisot, 2 | SPRAGUE |2 | CAPScTER, 100MFD, 25 v TERZN
& [R1601  |onMTE | | KESISTOR ) VARIABLE, (0K, 2w CLyi03
Z |RI6OL ! K, Vaw, 10T
4 | Ris03 { JVARIRBLE, 2.5K, Zw el 2527
5 1 RIg04 / CEIK, Y, 2 05
¢ |ruoss| ¥ |z V2700, Yo, £i0Y
7 @lsct |Farcknd || | TRAws/iszeR, Sic, PAF VIS
& |reréol |ERIE | | TERMWAL Borrp , 16 TELM 3974205 2
9 HASHTr |2 | ScER, Yo "0, 12"g, TAArES €72
10 BIR A | Sexew g-32 kb4 £H .
1 ik 4 liocr w5 ER , 6, T
r
Attenuator
Module 1600
Parts Ligt
1/21/66 | RAM/K#t+] A601AS61054M |

180



IrER

Cor; Ne.

K Se/ec.*@&[

NeiSrMBOC M F &, RE] PEscrRipTionN

50555 | sprase | € |caraciror, 1oomFD, 25v TE/Z!
2 |27 (FaRcHuD| 3 | TRANS/ISTOR, Stt, PNFP ZNZETH
3161702 . |RCA I |TRANSISTOR, Sttc, NPV 2NTI6
4 |Ri701 |OwruTE || \RESISTOR, YARIARBLE, 10K, 2w CL O3
5 ﬁﬁ@%&é 7 (K, Tew, 2 107

6 (Ri104 ) 33K, Vew, + 107

7 Rir05 ! 15K, Yow, + 1d%

G ¢ 39K, hw, * (07

9 |pizek : 82K, Youy, =107

0 \Ri7id ! 2. 7% w, + [0%

0 IR [ VARIABLE, 2.5K, 2u cLy2esid
2 e | S 6K, Yrw, T 0%

13RI ; (8K, Yow, +10%

4 |RITHE ! VARIATELE, 15K, 2w cLw 1532t
15 |Ri7/9 / (oo, Yow, £ 0%

6 Rited | V[ v 8205, fyu, £ 10%

17 FEIINTS | Erig |3 | TERMiaL BoARD, 10 TERM 3976-205 -2
g Hitsumrn |2 | Spacer, 1a"OD, ¥8"C, #6 crenr

/9 2 | sracen, Ya"0D, 2"L  HE CLEnR

zo 2| Sracer, A oD, 12"L, ThrPEY g-32

! RiR 4 | Screws, 6-32x 34" RH

22 B/R 4 Z—Dczw,ﬂfsﬂé'ﬁj; Im‘?:/ =4

Variable Gain, Inverting, External

Feedback Amplifier Module 1700
Parts List
1/19/66 | RAMAAA | A601AS61038M
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{reEm [Syumor | MF&  |Reg DEscrRIATION CAT No
I |cison2 | SPra&vE| 2 |CaPaciTOR, 160MFD, 25V TEI21]
2 {pi180L2L, 3| Svivaniaj 3 Dicpe, sienAL | IN19)
3 [qieoL-4 | RCA 4 | TRANSISTOR, G, PNP, AN2614
4 [V lonmite | 9 {RESISTOR | 3.9K, Vaw, £ /0%
5 |Rigo2,s 2 ; 33K, Yaw, 2107 ;
¢ IRiso3i8 3 LUK, You, £ 107 |
7 |Rign, i« 2 , 22K, Yaws, 2 1OF)
8 (Rigic t ,4TK, Yaw, t IOF
9 |RI817 ! SO 2K, Vow, ¥ 18F
1o |R1812 ' 4 ! ¢ , 2.2k, Vaw, £ 10 %
If {TB18413| EriE 3 1TErMvAL Borrp, 10 TERM 3976-205-2
j2 O WHSmrw | 2 SPacER, Y300,36°L, 86 Cozar
13 2 JRL, & CrERR
4+ 2 l l , ol TarpmED £-32
5 Bir |4 |ScrEw, 6-32 x 4" RH
16 Bwr G VLockwnswer , #6, /07
= And Gate
Module 1800
Parts Ligt
27 Ram/l{]  A601ASE1068M
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trim (Sympoe | MFP&  |[Req DEscRIPTION Car A
1 |cter-3 (TrrakvE | 3| Larpct ToR, WO mrp, 25v TE 121
2 \qia-2 | RcA 2| TrAtsisTOR, &, PLFP 2NZ614
S AR1Io! | ortrE | 4 RES1s7iK ) MIK, Yene, f 109
4 \Risenz| 2 LK, Yrw,t 0K
5 |Rios, | L) LNTK, Lowy 0%
€ |Ri7ed | VAR IBRLE , 2.5F, Zus cLt/252/
7 |Ries 47 3 S 39K, Yo, # 100 42
g |Ri9s6 / LR, Ysw, F 1G e
7 \TEN FriE | ]| TERMinae [SoApo, 10 TERM 3976-205-2.
16 HH S 2 Spackr, 1200, 34"L ,\ Tarreo £-32
/ Bre | q| Secrws, é-32x V4" RH o
‘L 1R | A| focwa psper , HE, 14T
Signal Gate
Module 1900
Parts List
271166 AS01AS61079M |
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[TEM | SumBos | MFe Reg DEscrirrion car, Mo
U | C2O0 21 SPrAacE |2 {CAPACITER, 160MFD, 25y TEIZI
2 | QOO Fpizcuns |/ | TRANSISTOR, Sii, PAP SAT T
S\ Necot \CumrE {0 | FPesisroi idk . 5 w 1O
4 |rR2o02 l { , VARIASLF, TR Luw RV
5 |NLlo03, 4 o 1 , K lewe b e
6 |7B20| Erie 1 | TrrminaL Bosks, 17 [erm 1975055
7 W Tmin (2 | Sppcek, ')y, Y, Thopfsd g 32
8 Bew 4 TerEL, SSILX 4T RH
7 Bix N4 | Lockwmcmee, BE, A7

Level Shifter

Module 2000

Parts List

1/24/66 | RaM/ (4] 601 AS610 501
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(TEM | SyM@BOL | MF& qug DescrIPTION car N
i yczial QSP&'MM!/ ECnmarr&’, (20 mFD, 25 1 TE/Z
Lopree V1 p tDicwE , sic, &P IN2069F
z k;lm Famcnis | TRANSISTOR, Sie, PNP. Swircy IN3638
A i"“z.f» S FO ST iﬁm-t.’-/fmﬁ P AT AR 2N 1137
5 ;Ezwvg DEMITE 12 (REsiz10R, VK, Yaw 2 107
§ [oien ! 2 ”21— 57 R, 39K, Yow, + 107
7 fwjm ; ! i ,20000, Sw AA-5
3 ; s H g ATk, Y, 105
g VTEnEre 0y |\ TErminse Boake, 10 TERM 3376-205-2
[0 Tf02 DA ArT [/ | TERMAL [Sapbs wirk HEAT S5m0k
"o 2#” Tmtrp bl :Epﬁcﬁﬁ Ve OB, 47, Tarrsp £-32
7 | 7 b2 ! R V;_"'/ F S cLEAR
2 TR fl DSirru, deze x la® o#
e 3 4 G-32x %% RN
/15 : L G-dp e Ve RN
4 % e L 4-40
{7 ! e llocpevp sk |, & 4/ AT
18 2 lreait ASHER, KL, N

:

H

Lamp & Relay Driver

Module 2100
Parts List
1/22/66 | RaMAtli] A601AS1065M
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ITEM|sYMBoL| M Fix RES DESCRIPTION Tor = .
Po|czaot \heradx 1| CargesTe R ) 500mFD, 50v FR5-1398
2 (Q220] | BENOI/X | | | TRAWSISTOR, G., PN P, jourr oNI137
3 DenarT | 1 | Hear Siwx “

4 |R2z01 (O#MITE || | Resssrok, 390on, 1w, 2 107
5 |sRazor4| T - QVNRECTIFIER, Stipcons INE %

6 |zbzaol | Tt 1| zewER Disos 24V, 10w 1523

Full Wave Bridge and Regulator

Module 2200

Parts List

1/22/66 Wm A
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CIRCUIT MODULE RESPONSE SENSING AND RECORDING EQUIPMENT PARTS LIST

Part Part Number

Steel Cabinet, 3" x

4o x 5" Bud, CU-728B
Telephone jack Switchcraft XA-16807
Plug Jones, P312AB

Socket Jones, S312AB

Q.1 ufd capacitor

200 WvDC Rpe, 2PM-P10O

Switch Microswitch, DT-2RV~A7
Relay DPDT Sigma, 42R0-200-G-Sil
Silicon Control Rectifier GE2N2323

Diode (Syl) 1N3kA

Terminal Board 11008

Resistor, carbon 1/2 w

120kohm 10% OHmite

Resistor, carbon 1/2 w

1000 ohm 10% OHmite

Resistor, carbon 1/2 w

12k ohm 10% OHmite

Socket Amperex 1-77-MIP8FK

187



SUBJECT INDEX

Subject Page No.
ACCESSORY UNITS 9
ADDER MODULE 1300 50, 84, 106, 178
ATTENUATOR MODULE 1600 56, 87, 109, 180
BI~-STABLE MULTIVIBERATOR MODULE 200 25, T3, 95, 166
ELECTRONIC SWITCH MODULE 700 37, 78, 100, 171
FILAMENT TRANSFORMER 1hk
FULL WAVE BRIDGE RECTIFIER AND

REGULATOR MODULE 2200 70, 93, 186
FREE RUNNING VARIABLE FREQUENCY MULTIVIBRATOR

MODULE 100 22, T2, 94, 165
INTRODUCTION 1
IAMP AND RELAY DRIVE MODULE 2100 68, 92, 11k, 185
LEVEL SHIFTER MODULE 2000 66, 91, 113, 184
MI'S-2 CIRCUIT MODULES 21=-11k4
MI'S-2 CONFROLS AND DISPLAYS 3-4
MTS-2 OPERATION 13
NEGATIVE AND GATE-MODULE 1800 61, 88, 111, 182

188



SUBJECT INDEX
(cont'd.)
NEGATIVE CLIFPER MODULE 1L0C
POSITIVE AND=GATE MODULE 1200
RC DIFFZRENTIATOR MODULE 1000
RC INTEGRATOR MODULE <00
RESPONSE SENGSING AND RECORDING
SIGNAL GATE MODULE 1900
SYSTEM STATE

TRICGGERED MONO-STABLE MULTIVIRRATOR
MODULE WoC

YARIABLE PFRECUENCY AND VARIABLE AMPLITUDD
SINUSCIDAL O3CILLATOR MODULE 300

VARIABLE FROQUSNCY SAJTOUTH GLNERATOR
MODULE 800

VARJABLE GAIN INVBRTING AMPLIFIZR WITH
EXTARNAL FEEDBACK MODULL 170G

VARIABLE GAIN NON-IRVERTING AMPLIFIER
HODULE 1100

VARIABRLE THRSSHOLD SCHMIDT TRIGGER
MODULE 500

03
33

131

367



MAINTENANCE INDEX

&
Ly
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£ 2 @ -u % 3 ~ o I e > ¥ &
ol g ¢ i F5 y oS § &7 § & F S
o5 & X £ ~F i G 2 ) =3 F e
T, . ol ;'.j'*' -
Module 100 - Free Running, Var-| .
iable Frequency Multivib. ‘ 22 23 Vol. 1 72 9‘+ 165 Vol. I Vol. I Vol. 1 16 13 9J-|- 159-161]
; 166  Vol. I Vol.I Vol.I 16 13 159-161
Module 200 - BRi-Stable Multi- 25 26 Vol. I T3 95 » 29 -l
Vib. . ;
Module 300 - Simusoidal !
Oseillator 28 29 Vol. I T4 9% 167 Vol. I Vol. I Vol. I 16 13 96 159-161%
Module 400 - Variable Width
Triggered One Shot 30 31 Vol. I (£ 91 168 Vol. I  Vol.I Vol. I 16 13 97 159-161 -
Module 500 - Variable Threshold
Schwidt Trigger 33 34 Vol. I 76 98 169 Vol. I Vol. I Vol. I 16 13 o8 159-161
Module 600 - Variable Frequency
and Amp. Trigger Generator 35 36 Vol, I TT 99 170 Vol. I  Vol. I Vol. I 16 13 99  159-161
- . 100
Module 700 - Iatching Switch 3 3 Vo.I 78 171 Vol. I Vol.I Vol.I 16 13 100 159-161
Module 800 - Variable Frequency
Sawtooth Generator 39 5  Vol.I 79 101 172 Vol. I Vol. I Vol.I 16 13 101  159-161
Module 900 -~ RC Integrator _ 5] L2 Vol. I 8o 102 173 Vol. I VoL. I Vol I 16 13 102 159-161
Module 1000 = RC Different:l.a.torg L3 Ly Vol. I 81 103 17h VYol. T Yoi. I Vol. I 16 13 103 159161
Module 1100 - Variable Gain 10k
Non-inverting Amplifier | 45 46 Vol. I 82 175 Vol. I Vol. I Vol. I 16 13 10k 159-161
!
, |
Module 1200 - + And Gate R 48 Vol. I 83 105 176 Vol. I  Vol. I Vol. I 16 13 105  159-161
Module 1300 - Adder T 51 Vol. I 8l 106 1TT Vol. I  Vol. I Vol. I 16 13 106  159-161
Module 1500 - Pogitive Clipper | 5k 55 Voi. I 8 108

| 179 Vol. I  Voi. I Vol. I 16 13 108 159-161

. . T .
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) & 5
Y Fid v ¥ 5 o £ : 4 4 ,;5 v 8
§ & F wd . F8 5 F ¥ § ¥
A *y b
g s F 9F gF § ¥ 7 g5 & sp J 0F
g A ) o & g2 . @ ¥ & ] & & é’ 1 ,5?7 5,’ &
§ & 0§ FE FE F i& F st § 0§ § s8¢
& é’ & 5 4 < S ¥ kS
180 Vol. I Vol. Vol. 16 1 10 159-161
Module 1600 - Attermator 56 5T vol. 87 109 3 9 59
Module 1700 - Variable Gain, 181 Vol. I Vol. I Vol. 16 110 159-161
External Feedback, Inv. Amwp. 58 59 Vol. 88 110 . 10 o 13 59
Module 1800 - And Gate 61 62 Vol. 89 111 182 Yol. I YVol. Vol. 16 13 111 159-161
Module 1900 - Signal ol 65 Vol. 90 112 183 Vol. T  Vol. Vol. 16 13 112 159-161
Module 2000 - Level Shifter 66 67 Vol. 91 113 184 Vol. I  Vol. Vol. 16 13 113 159161
Driver 185 Vol. I Vol. I Vol. 16 13 1k 159-161
Module 2200 - Full Wave Bridge 70 n vol. 93 186 Vol. I Vol. Vol. 16 13 159-161
and Regulator
Module 2300 - Blank Vol. I Vol. Vol. 16 13 159-161
Time Delay Unit 10 Vol. Vol. 1 VoL.
Flip=-Flop Unit 11 Yol. Vol. 1 Vol.
.1
Tuning Motor Unit 12 vol. Vol Vol.
Control and Display Modules 3, 4 Vol. 17
Module Chessis 19
18 194

191



MAINTENANCE INDEX
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2 L & P oL v ¥ ‘v o L
§ $ g5 &8 &4 5 §yoos & ¢ @
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MIS-2 System Vol. I Vol. I Vol. I Vol. I ]
Patchboards Vol. I Vol. I 116
Counter Mfr.* Vol. 1 Vol. I Mfr.* Mfr.* 130 Mfr.*
o " U —
Response Sensing Vol. I 13, 16 187
Digital Voltmeter MEr.* Vol. I Vol. I  Vol. I Mfr.* 130 142, 143 MEr.*
131, 135, -
Printer MPr, * Vol. I Vol. I  Vol. I Mfr.* Mfr.* 130 136 Mfr.*  Mfr.*
Power Supplies Mfr.* Mfr.* Mfr.* Mfr.* Mfr.* Mfr.* 130 Mfr.*
System Ground 128
Scope Mfr.* Vol. I Mfr.* 7, 8 5, 6 Mfr. * l
Name Relays 145-147 155-157
_ _ 1
Filament Vol. I Vol. I 1hh
Gate Supply (+5 V) Vol. I Vol. I 16, 18 148
—4
In Check 16,18 149
Remove Buss 16, 18 150
Qut Check 16, 18 151 e
Switched +18 V 16, 18 152
+18 v Vol. I Vol. I 153,15k |
Control Box 128,129 ,

*Mamufacturers' manual reference will be found in the Reference section, page 193
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