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UNIVAC II 
SUPPLEMENTAL NMNrENANCE INFORMATION MANUAL 

1. GENERAL 

An installation of the Univac II System consists of two major groups of 

equipment: the Central Corr.puter group and the Input-Output Auxiliaries. The 

Central Computer group consists of the Central Computer, the Uniservos, the 

Power Supply, the Switchgear, the Motor-Generator Set, the Transformer, and 

the Supervisory Control Console with its Printer Dolly. All of these units 

are inter-related in function and cannot be treated separately. The Input 

Auxiliaries are those transcribing devices which receive information in the 

raw state (printed, written, or punched cards) and translate it into information 

on tape which is comprehensible to the Central Computer. The Output Auxiliaries 

receive information from the Central Computer. in the form of tape recordings, 

and translate it into printed matter ()r punched e,ards o 

A typical Central Computer installation is shown in Figure 1-1. At the 

left are the three components of the Supervisory Control Console: the monitor 

oscilloscope. tbe control panel and keyboard,and the printer. At the rear 

is the Central Computer and at the right, lined up perpendicular to the length 

of the Central Computer, are the Uniservos. The Power Supply, which does not 

appear in the photograph. is behind the computer. 

This manual includes a detailed physical description of "the Central 

Computer group and an electrical description of the basic circuits. The 

remainder of the manual is devoted to maintenance and troubleshooting informa-

tion. 

(Continued on Page 3) 
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(Continued from Page 1) 

Maintenance information on the input-output auxiliaries are not given 

here. since they are covered in eomplete detail in the manuals tor those 

equipments. 

2.. PHYSICAL DESCRIPTION OF CENTRAL COMPUTER 

8. GENERAL .. - The Central Computer group is composed ot 8 Dumber of 

modular unit~; 'this feature facIlItates the location and replacement of 

components and the tracing of connections. Tbe major modular unit is the 

"bay", of which there are a total 01 28. The bay. are assigned discrete 

alphabetic and numeric designations. 

The larger bays of the Central Computer are divided into "seetio,.'". The 

sections of each bay are designated Tf V and I, trom top to botto •• 

The smallest modular division of the Central Computer group!, the "unit". 

Each section or bay Is composed 01 a number 01 unit., which are,e"igned 

alphabetical and numerie designations. A unit may be a ebas.is, 8 tuseboard, 

an indicator panel, or any externally-mounted e&mpollentot the Central Computer 

group .. 

b. MODULAR BREAKDOWN 

(1) BAYS. - The Central Computer is divided into 18 bay., as shown in 

Figure 2-1. Thirteen ot these bays, designated A; B, C. Dt E, M, N. G. H, J, 

K, L & P consist of the unit chassis mounted on their backboards, Tbe re

maining bays are designated as follows: bay 0 il the aeeess door, bays 1, 2, 

3 nnd 4 are the earners. 

A list of all the bays of the Central Computer, and tbe principal cir

cuits contained in each, is provided in Table 2-1. 

(Continued on Page 6) 
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Bay 

A 

B 

C 

D 

E 

M 

N 

G 

H 

J 

K 

L 
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1 

2 

3 

4 

TABLE 2-1 

PRINCIPAL CIRCUITS IN EACH BAY OF CENl'RAL COMPUI'ER 

Circuits 

Input and Output Circuits 

Function Table 

Function Table; Control Circuits 

Static Register; Decorders 

Register M Circuits 

Register M and Register 0 Circuits 

Register M and Register I Circuits 

HSB & HSB; X & X; Register I Circuits 

X & Xt Cycling Unit 

L & L; F & F; A & A; Cycling Unit 

-A & A; AA & AA; Cycling Unit 

AA & AA; Cycling Unit 

CP & CPt Cycling Unit 

Access door 

Be Box; FT NeoDs; Filament Transformers; Bypass Capacitors 

Filament Transformers; Bypass Capacitors 

Slow Heater Turn-on Relays; Bypass Capacitors 

Filament Transformers; Fault Indicators; Maintenance 
Switches; Power Control Relays; Bypass Capacitors 
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(Continued from Page 3) 

(2) SECTIONS. - The unit chassis bays of the Central Computer are each 

divided into three sections, designated Tf V and X (from top to bottom). The 

three sections of bays A. B, C, D., H, J, Kt Land P, and sections GT and GX, 

each provide mounting space for 12 conventional chassis, numbered from 1 to 12, 

and two fixed fuseboards, numbered 13 and 14. A front view of a typical section 

of this type is shown in Figure 2-2 (a). The three sections of bays E, M and 

N, and section GV, provide mounting space for 36 printed circuit chassis, 

numbered from 1 to 36, plus an indicator panel, numbered 37, and a fuseboard, 

numbered 38. A front view of a typical printed-circuit section is shown in 

Figure 2-2 (b). 

The electrical connections to each section are made at the rear of the 

section and involve three types of wiring: power wiring, low-speed signal 

wiring, and high-speed signal wiring. The power wiring handles all a-c and 

d-c voltages from the Power Supply and Switchgear; the low-speed signal wiring 

transfers the slow rise-time signal voltages between the chassis, and the high

speed signal wiring transfers the fast rise-time signal voltages. The three 

types of wiring are described in detail in a later paragraph. 

(3) UNITS. - The bays and sections of the Central Computer are com

posed of a large number of units which are mounted on the framework of the 

computer and connected by power and signal wiring. The principal unit of the 

Centr<. Computer is the unit chassis; these chassis contain most of the 

circuitry of the computer and are of two types: conventional and printed

circuit. 

(a) CONVENTIONAL UNIT CHASSIS. - The Central Computer uses a total 

of 335 conventional unit chassis of 245 different types. A typical conventional 

chassis is shown in Figure 2-3. The chassis consists of a prepunched aluminum 

(Continued on Page 9) 
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(b) Printed Circuit Section, Front View 

Figure 2-2. Typical Sections of Central Computor 
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(Continued from Page 6) 
channel with mounting positions for fourteen vacuum tubesc These positions 

are nun:bered ()fle to fourteen. Mounted on the channel wi th 4 1/2 inch spacers 

is a terminal strip with 87 nurr:bered tapered-contacts. Between the terminal 

strip and the channel are two component boards, mounted back-to-back. Along 

each long edge of the boards is a row of 52 mounting lugs, nuwbered I to 52. 

There may also be lugs along the center line of each board. The three rows 

of lugs on one board are designated J, Hand K, respectively; those on the 

other are designated M, Land N.. Components are mounted between lug's of like 

number on each board. The small components, such as diodes, are mounted be-

tween a center lug and an outer one; the large components t such as resistors 

and capacitors, are mounted between two outer lugs of like nurr.ber. The com-

ponent numbers are derived from their mounting positions: RN42 is a resistor 

(ft), one end of which is connected to lug 42 of row N; CRM18 is a diode (eR), 

one end of which is connected to lug 18 of row M. Only low-wattage components 

are mounted on these component boards, since cooling is not effective in this 

area of the chassis. 

The chassis are mounted on the bays in such a position that the vacuum 

tubes are located directly in the stream of cooling air. A maximum of four 

additional component boards can be mounted on the tube channel in such a 

location as to take advantage of the air stream. These additional boards 

accommodate high-wattage components which must be cooled. The boards are 

mounted on the right side of the tube channel, perpendicular to the channel. 

The seven possible locations for the boards are designated A through G. 

Each external component board has two rows of 8 lugs. The lugs in one 

row are numbered I through 8; those in the other row are nu~here~ 11 through 18. 

The components are mounted between corresponding lugs in each row; the component 

numbers are derived from the mounting position~, with the number of the outer 
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lug usually assigned to the component. As an example, RC12 is the resistor 

(R) connected between lugs 2 and 12 of component board C. 

When the chassis is in position within the bay, the lugs of the external 

component boards are accessible for use as test points for meter and scope 

readings. Many important signals, such as gate and flip-flop outputs, appear 

on the test terminals. The test terminals are called out on the schematic 

diagrams, and circuit diagrams and the associated component board and lug 

nurrbers are also identified. (Example: TT E15 is lug 15 of component board 

E of a unit chassis.) 

The tapered contacts of the terminal strip of each unit chassis mate with 

receptacles mounted on the section backboard of the computer. In order to 

identify each chassis of the Central Computer and to prevent its insertion into 

a wrong location, a system of coded key pins and holes is used. The key pins 

are mounted in the chassis terminal strip while the holes are contained in tre 

section backboards. The location of the key pins and holes on a chassis is 

shown in Figure 2-4. The codes for all the chassis of the Central Computer is 

listed on Drawing XD142410. Just ahead of the number one terminal of the 

backboards are alphabetic positions, one for each bay plus S for Servo and T, 

V and X to designate the sections. At the other end of each backboard are 12 

numerical posi tions where the chassis number is specified. Thus, a chassis 

with holes in positions B, T and 12 can be mounted only in the position whose 

pins are spaced accordingly. Duplicate chassis are exceptions to this rule. 

Double-width chassis are used in the Central Computer when it is necessary 

to mount components which will not fit on a single-width chassis. The follow-

ing chassis are double-widt~< A1&2T, Al&2X. 81&2X, Cl0&11TX, Dll&12TX, 

H3&4V, and P3&4V. 

lCon:tinued on Page 12) 
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(Cor.tinued from page 10) 
(b) PRINTED CIRCUIT CHASSIS. - The Central Computer uses a total 

of 310 printed circuit chassis of 29 different types. A typical printed-

circuit chassis is shown in Figure 2-5. A prepunched channel has mounting 

positions for four or five vacuurr. tubes. The printed circuit board is mounted 

perpendic~lar to the channel. The printed wiring is on one side of the board, 

while the components are mounted on the other. A 33 pin connector is mounted 

at the end of the printed-circuit board which is opposite the tube channel. 

This connector mates with' the appropriate ja~k mounted on the section backboard. 

(c) OIHER UNITS OF THE CENI'RAL COMPUI'ER. - The units of the Central 

Computer, other than the unit chassis which were described in the preceding 

paragraphs, are listed in Table 2-2. The designation of each unit is provided 

in the table, along with a short description of the unit. (Continued on Page 22) 

Unit 

Fuseboards 
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TABLE 2-2. UNITS OF CENTRAL COMPUTER 

Designation 

The left-hand and right-hand 
fuseboards of sections Tt V 
and X of bays A,B,C,D,H,J,K 
L,P and sections GT and GX 
are designated as units 13 
and 14. respectively. The 
fuseboards of sections T, V 
and X of bays E, M and Nand 
section GV are designated as 
unit 38. The six additional 
fuseboards of bay P, which are 
mounted along the side nearest 
the access door, are designated 
as units 15 and 16 (in each 
section). (The complete desig
nation of each fuseboard con
sists of the unit designation 
preceded by the bay designation 
and followed by the section 
designation.) 

Description 

Each fuseboard contains 26 
pairs of terminals, numbered 
from 1 to 26. The input 
terminals are labeled F and 
the output terminals are 
labeled W. Thus A13T-F25 
is the input terminal of 
fuse-position 25 of fuseboard 
Al3T. A center terminal, 
labeled Q, is also available 
for the alarm contacts of 
grasshopper fuses. Each 
fuseboard has a plastic 
cover to prevent personnel 
from coming in contact with 
the voltages. When the cover 
is properly 'in place, ter
minals 27 and 28 of the fuse
board are connected together. 
These terminals are wired 
into the interlock circuit 
of the Central Computer. 



o 

Figure 2-5. Typical Printed Circuit Chassis 
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Unit 

Indicator 
Panels 

Jones Plugs 

Bypass and 
Cable Termi
nation Boards 
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TABLE 2-2. UNITS OF CENTRAL COMPUI'ER (Cont t d) 

Designation 

The indicator panels of 
sections T. V and X of.bays 
E,M,N and section GV are 
designated as unit 37. (The 
complete designation consists 
of the bay; unit, and section 
designations, in that order.) 

All Jones plugs are desig
nated as unit J. The com
plete identification of a 
plug consists of the unit 
designation preceded by the 
bay designation and followed 
by a letter (A-Z) or a number 
1-9) which identifies the 
particular plug within the 
bay. 

The boards at the top of each 
section are designated as 
unit U, those at the bottom 
as unit V. The layer po
sition of the board is indi
cated by a digit (1-3) fol
lowing the unit designation. 
The row position of the board 
is designated as A,B,C, or Dt 

from left to right. This 
letter follows the layer 
designation. 

Description 

Each indicator panel provides 
mounting for 23 indicator. 
lights and a 33-pin connector 
(containing test terminals). 

Most of the Jones plugs have 
33-pins; the protective 
rectifiers, however, are 
connected to the fuseboards 
via l2-pin and l8-pin Jones 
plugs. 

(Refer to Figure 2-6.) 
The bypass and cable termi
nation boards provide mounting 
space for the bypass capacitors 
for d-c inputs and for te~i
nating networks for coaxial 
cables. The boar~ are iden
tical to the external com
ponent boards of the unit 
chassis. The boards at the 
top of section Tand the 
bottom of section X are 
mounted at right angles to 
the backboard and are in 
one layer, designated "1". 
The boards at the bottom of 
section T, the top and bottom 
of section V and the top of 
section X are mounted parallel 
to the backboard in three . 
layers. the layer closest to. 
the backboard is layer "1", 
the center layer is ~" and 
the outer layer is "3" •. (Note: 
the 3 layers on adJacent 
sections are staggered to per
mit interspacing the bypass 
boards.) The boards are mount
ed in horizontal rows within 
each section. The position of 
the boards in the rows are 
indicated as A,BtC or D., from 
left to right. 
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Unit 

Section Eage 
Terminal Boards 
(Sections T ,V 
ana X of bays 
A,B,C,D,H,J,K, 
Land. P, and 
sections GT and 
GX). 

Section Edge 
Connectors 
(Sections T, V 
and X of Bays 
E,M and N, and 
Section GV) 

Commoning 
Strips 

rrransformers 

~elays 

16 

TABLE 2-2. UNITS OF CENTRAL COMPUTER (Cont' d) 

Designation 

The section edge terminal 
boards at the top of the 
conventional sections are 
designated AI, A2 and A3, 
from right to left facing 
the backboards. The ter
minal boards at the bottom 
of those sections are 
designated DI, D2 and D3, 
those on the left side K 
and M, from top to bottom, 
and those on the right side 
G and J. 

The three connectors mount
eo along the left edge of 
the section backboard are 
designated K,L and M, from 
top to bottom; those along 
the right edge are desig
nated G, Hand J. 

The comrnoning strips on 
the backboards of sections 
T, V and X of bays E, M 
and N, and section GV are 
designated A,B,C and D 
from top to bottom. 

Y I, Y2, ••• Y61 

Rl, R2, .... 

Description 

(Refer to Figure 2-7.) 
The sections-edge terminal 
boards provide tie points for 
the high-speed wiring as it 
passes from one seetion to 
another. The boards at the 
sides of the seetions have 
two rows of 16 terminals eaeh. 
The terminals are numbered 1 
thro ugh 32. ,The boards at the 
bottom of the seetions have 
one row of 16 terminals, 
designated 17 through 32. 

(Refer to Figure 2-8) 
Each connector is built up of 
strips of twenty pin connect
ors. The number of conneetions 
available at eaeh location is 
listed in Table 2-3. 

(Refer to Figure 2-8) 
Each commoning strip has four 
horizontal rows of 54 terminals 
each. The four terminals ,in 
each vertical row are eleetric
ally connected. 

Only the externally-mounted 
filament transformers are in
cluded in this group; all others 
are considered a part of the 
unit on which they are mounted. 

Only the externally-mounted 
relays are included in this 
group; all others are consider
ed a part of the unit on which 
they are mounted. 



- • • • · • • • • • : K 

• • , 
• • 
~ 

....---· · • · · • 
• M · • · • • • • 
~ 

1-·· · • · .•... · · ... te·· • • ••• • • • •• • •.• .. .. . . .. . . . . . . . . 
A3 A2 AI 

03 02 01 

.......... ...... . ... . . . . . . . ... . . . .. . . . . . . . . . . . .. . 

Figure 2-7. Section Edge Terminal Boards 
(Bays A,B,C,D,GT,GX,H,J,K,L and P) 

G 

J 

• 

· • 

17 



A (54 PINS) 
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Figure 2-8. Section Terminal Boards (Bays E, M, Nand GV) 
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TABLE 2-3 

SECTION EDGE COl\~ECTIONS; BAYS E, M, N AND GV 
, ___ ,_,_,,;0,._' _.~ __ ,--

Bay Location Connectors Available 
-

ET G 40 

H -
J 40 

K 20 

L 40 

M 40 

EV G 40 

H 20 

J 40 
~ 

K 20 

L 40 

M 40 

EX G 40 

H -
J 40 

K 40 

L 80 

M 20 

MT G 20 

H 40 

J 40 

K 120 

19 



TAnLE 2-3 

SECTION EDGE CONNECTIONS; BAYS E, M, NAND GV (Cont'd) 

Bay Location Connectors Available 

NIT L 140 

M 120 

MV G 40 

H 80 

J 20 

K 40 

L 20 

M 20 

MX G 40 

H 80 

J 20 

K 40 

L 20 

M 20 

Nf G 100 

H 120 

J 120 

K -
L -
M 40 

NV G 80 

H '40 

20 



TABLE 2-3 

SECTION EDGE CO~~CTIONS: BAYS E, Mt NAND GV (Cont'd) 

Bay Location Connectors Available l 
I\'1T J 40 

K 40 

L 60 , 
M 60 

NX G 40 

H 20 

I J 20 
I 
I 

I K 20 
I 
I 
I L -
I 

M 20 I 

I 
I GV G 40 

I H 60 
I 
I J 60 I 
I 
i K I -

L -
M -

2i 



(Continued from Page 12) 

c. POWER DISTRIBUIION 

(1) GENERAL. - Univac II system power is derived from a 3-phase, 

6O-cycle, 480 vac, 240 vac or 208 vac source depending upon installation site 

provisions. Line power enters the system through the main circuit breaker 

CBIOI, and thence is dispersed to the various sections of the equipment. The 

power system is comprised of four units: the Main Transformer, the Switchgear, 

the Motor-Generator Set and the Power Supply. The arrangement of these elements 

depends upon the type of line power available (see Section 8). Essentially; 

the Main Transformer provides for 440v when 208v or 240v line power is supplied 

'or 208v when the line power is 440v, the Switchgear supplies the equipment 

a-c requirements, the Motor-Generator Set provides 400-cycle, 208 vac to the 

Power Supply primaries, and the Power Supply provides the d-c voltages needed 

by the system. 

Generally, a total of nine conduits, ranging in size from 3/4 inch to 4 

inches and designated A through I, distribute the power wiring between the 

units of the Central Computer group. A graphic presentation of the general 

interconnections between the units is shown in drawing 128907. Variation to 

this pattern necessary for the different serials is found on the print for the 

particular computer. 

(2) DESIGNATION OF PRIY~RY POWER LINES. - Power entering the computer 

system is described by the phase, ~l, 02, ~3, of the line on which it enters. 

The a-c lines within the equipment retain the basic phase number of the source 

line from which they are derived, but with additional notation to identify the 

particular circuits involved. Usually the nomenclature changes when the power 

line passes through some control element, e.g., a circuit breaker. The first 

two characters in the identification pertain to the phase line with which 

the line is associated; the succeeding characters i~olate the particular line. 

22 



The exception to this type of call-out are the outputs from the alternators 

of the Motor-Generator Set. The 3-phase output of Alternator A is described 

0Al, 0A2 and ~A3; ·the output of Alternator B is ¢Bl, 0B2 and ¢S3, A pictorial 

presentation of the power system in which the primary power lines are noted 

is presented in Figure 2-9. Table 2-4 indicates the destination of the various 

primary a~c lines. 

(3) INTERCONNECTING CABLES AND CABLE TERMINATIONS. - Two cables bring 

a-o and d-c power to the Central Computer from the Power Supply and SWitchgear. 

Condui t "Ft', a l04-wi ra cable. carries all vol tages and signals which orig inate 

at the Power Supply; conduit "Et
', a 48-wire cable, carries all voltages and 

signals which originate at the Switchgear. 

The origins and terminations of the wires in Condui t8 "E t
• and t'F" are shown 

in the drawing entitled "Interconnecting Cables, Univac lIn supplied in the 

computer installation. The principal termi.nating point of the wires is at 

the Quadrangle (bay Q of the Central Computer). However, certain wires of 

condu! t ·'E" terminate at terminal boards PT7 and PTB, and fuseboards PT16 and 

PV16, of bay P, and at the Be corner fuseboard. 

(4) QUADRANGLE. - The Quadrangle is located under 81'emovable: floor 

panel just insido the entrance door of the computer.. The Quadrangle, shown 

in Figure 2-10, consists of ten terminal strips, designated QTl through QTlO. 

qIl, (/£2, f[f9 and qTIO have 11 terminals each, while the remaining strips have 

17 terminals each. 

The output leads from the ~uadrangle are connected to the barrier strips 

of bay Y and the fuseboards of bay P through the power harness which encircles 

the base of the computer. The connections are listed on 106192 (Base Harness 

and Bay "'P4' Fuseboard As sembly - Wi red); sheets 1 through 5, of tht s manual. 

(Continued on Page 27) 
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Power Supply 

uestination 

Be Corner Fuseboard 

Be Corner Fuseboard 

QTIO-2; LT7-9 

fPIO-3; LT7-4 

PT7-8 

QTIO-l; LT7-1 

~7-l5; PX15-F14 

QT9-11, AT6-6, PT6-6, ~rr6-B, OJK-2 

QTlO-5; PX16-W8 

Uniservos 

PV16F; PT16F, BC Corner 

QTIO-6; PT16-W26 

QT7-9; PXI5-F20 

QT7-10; PX15-F22 

qI'7-11; PXI5-FB 

Qt7-I2; PX15-FIO 

QTIO-IO; ATb-7, PT6-7, Mr6-9; OJB-15 

QT8-1; LJH-25 

QTB-2; LJH-26 

QT8-3; LJH-27 

QT8-4;' LJH-28 

QT8-11; LJH-20 

QT8-12; LJH-21 
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Figure 2-10. Quadr 9 ngle (Bay Q of Central Computer) 
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(Continued from Page 23) 

(5) POWER HARNESS AND BARRIER STRIP RING. - The Power Harness and 

Barrier Strip Ring (bay Y of the Central Computer) distribute the vol tages froC": 

the Quadrangle to the bays of the Central Computer~ The output leads from the 

Quadrangle are bound into a cable, called the Power Harness. This harness, 

shown in Figure 2-11. completely encircles the base of the computer, deliverin~ 

to barrier strips, Figure 2-12, at the bottom of each bay whatever voltages are 

required within.that bay_ 

The barrier strip ring consists of six 13-pin terminal strips (designatco 

YTI through YT6) at the bottom of each bay, a 13-pin strip (designated LT7) at 

the bottom of KL Corner, a 17-pin strip (designated PT7) at the top of bay P, 

and a 33-pin Jones plug (designated 2JI) at the bottom of bay 2. 

(6) FILAMENT POWER (Reference: Drawing XRI06192-Modified Tray Asserr.bly 

Wired)o - The filament power for the Central Computer is supplied by three 

230-volt lines from the Switchgear, designated as follows: ¢IL4, ¢2L4 and 

03L4. The ¢1L4 line is connected directly to the F terminals of fuseboards 

PTl6 and" PVI6. The ¢2L4 and ~3L4 lines are connected to the F terminals of 

fuseboards PT15 and PVI~~ respectively, via the filament-dropping resistors 

of bay I. (Refer to Figure 2-13.) 

Three contactors in the HJ corner (bay 3) control the connection of the 

filament-dropping resistors into the filament circuits. These contactors, 

in turn, are controlled by the #2, #3 and #4 contactor control signals frum 

the Switchgear. These signals are applied to the contactors in succession, 

separated from each other by a variable time interval of from 0 to I minute. 

Initially, ¢2L4 and ¢3L4 are reduced to approximately 50% of full voltage by 

two parallel resistors in each line. The #2 control signal closes the #2 

contactors, thus connecting a third resistor into each line and increasing 

the filament voltages to approximately 66% of full value. The #3 control 
(Continued on Page 31) 
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(Continued from Page 27) 
signal oloses the #3 contactors. thus conneoting 8 fourth reslator into' eaoh 

line and inoreasing the filament voltage to approximate1, 85% Of fdll value. 

The #3 contactors also apply ~2L4 direotly to F terminals 1 through 10 of 

fU8eboard PX16 and ~3L4 direct1Y to F terminals 21 through 26 of that fuse

board" The #4 control signal oloses the #4 oontac~orslV which bypass the 

voltages around the resistors and apply full voltage to fuseboards PT15 and 

PV15. 

The W terminals of fuseboards PT15, PT16, PV15, PVI6, and PXl6 are 

connected to the T6 barrier: strips at the bottom of the bays by heads which 

are routed through the power harness. The wiring oonneot1:ons between the 

fuseboards and the barrier strips are listed tin' 129031 (Base Harness and 

Bay P Fuseboards). sheets 6, 7~ 8, 9 and 11. 

The heater transformers are mounted on the channels between the bays of 

the computer. The locations and type designations of the transformers are 

shown in Figure 2-14. There are six mounting positions on each channel (except 

the channels between bays E, M, N and G). two above the access door, and nine 

above bays E, M, Nand G. The transformers are numbered consecutively from 

top-to-bottom around the computer. starting from bay A. 

The connections between the T6 barrier strips and the primary windings of 

the heater transformers are shown in the Bay Assembly Wiring Diagrams. supplied 

with the computer. In general, terminals 10 through IS of the T6 barrier 

strips are reserved for the heater transformer lines. ~1L4 and 02L4 are applied 

to the primary windings of the transformers of bays A. Bt C. Dr E and M, ~IL4 

and 03L4 are applied to the primary windings of the transformers of bays N. G. 

H, J, K, Land P. 

The. 13 different types of filament transformers provide heater vol tages 

for all the different tubes of the oomputer. The voltages are designated by 
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the letter H, followed by an alphabetic code letter. The heater voltages. 

along with the code representation of each, are shown in Figure 2-15. In 

order to minimize the possibility of heater-to-cathode arcing, all heater 

voltages are tied to d-c potentials which are close to the associated cathode 

potentials. 

A typical filament voltage wiring scheme is shown in Figure 2-16. The HJ 

output of transformer Y5 is connected to the input (F) terminals of fuses 

15 and 7, respectively, of fuseboards Al3V and A13X. The output terminals of 

those fuses and the HL output of the transformer are connected across the 

appropriate filaments of chassis A3V, A4X, A5X, A6X, A7X, A8X, A9X, AIOX, 

AllX and A12X. The HL output is also connected to the W terminal of the 

·'grasshopper" fuse in the -74V line, thus establishing the required d-c 

reference potential. 

(7) D.C. VOLTAGES. - The Central Computer receives 79 d-c voltages 

from the Power Supply via conduit "F", which connects the output terminals of 

the Section Q fuse panel assembly to the Quadrangle of the computer. The 

complete list of d-c voltages, along with the origin and destination of each. 

is provided in Table 2-5. 

The d-c voltages are distributed to the barrier strips below the bays 

by means of the power harness. The connections between the Quadrangle and 

the Barrier Strip Ring are shown on 129031: (Base Harness and- Bay P-;-Fu'Se-

board Assembly, Wired), sheets I tnrough 5. The voltages on the barrier 

strips are arranged in descending order of magnitud~, from left to rigbt, in 

order to minimize the difference in potential between adjacent terminals. The 

upper strips (YTl, YT2 and YT3) contain positiv~ voltages and l,ow-value 

negative voltages. The lower strips (YT4 and YT5) continue the sequence from 

(Continued on Page 41) 
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YI5 Y9 YI 
! Y60 Y61 

--- --- ----- .----- 1------ 1------ ~---- ----- - ----
BT-as BT-I04 BT-89 BT-93 BT-I04 
-II -I -22 - I -4 
YI~ YIO Y2 --.--- - ~-- ~- -- - -- 1------ ~--- - ---- -

BT-a9 ST-SO BT-89 MOUNTED 
-14 -6 -23 ABOVE DOOR 
YI7 YII Y3 

~---- ----- ----- -- - -- ---- - ~-- --
BAY-M BAY- E BT-a9 BAY- 0 ST-a9 BAY-C BAY-B ST-98 

BAY-A BAY-O -26 - 27 -2 

YIS YI2 Y4 ----- 1------ 1------ i----- 1------ ----- -DOOR-
ST-a9 ST-a9 BT-94 
-16 - 15 - I 
YI9 YI3 Y7 Y5 

~ - - -- ----- ~- --- 1------ -- - -- ------
BT-S4 BT-95 BT-90 BT-89 
-2 -3 -7 -10 
Y20 YI4 YB Y6 - - --- i'----- ----- --- -- 1------ 1----- -

BT-95 BT-I05 BT-S5 BT-I05 
-I -I -2 -4 

Y51 Y52 Y53 '{54 Y55 Y56 Y57 Y58 Y59 --- ---- - --- ------- ... -------- -- ~---- ~- - -- ---- - -----
BT-300 BT-300 BT-300 BT-300 BT-300 BT-300 BT-300 BT-300 BT-300 

-8 -7 -6 -5 -4 -3 -2 -I -9 

KEY: ~OO TABCODE - - - -
TRANSFORMER BT -00 
TYPE AND -0 
NUMBER 

Y45 Y39 Y32 Y21 - - - -- - - --- ----- ---- - ----- --- -- -----
BT-a9 BT-90 BT-90 BT- 89 
-( -2 -8 -21 
Y46 BAY -L Y40 Y33 Y22 -- --- ----- """---- .----- ----- 1------ ..... ----

BT- 91 ST-89 BT-89 BT-IOO 
-I -7 -9 -I 

Y47 Y47A Y41 Y34 Y28 Y23 
~---- ---- - 1------ 1------ ~---- 1------- ~----

BT-a9. BT~174 ST-89 BT-95 BT-90 BT-a9 

BAY-P -3 -4 -5 
BAY-K 

-4 
BAY -J 

-3 
BAV- H 

-25 
BAY-G BAY- N 

Y48 Y42 Y35 Y2S Y24 1------ ~ - - - - ~- - -- ----- -- - -- ~---- -- - - --
BT-SO BT-89 BT- 91 BT-a9 BT-94 
-I -4 -3 -19 -3 
Y49 Y43 Y36 Y37 Y30 Y25 Y26 ----- ------ ----- ----- ----- ~--- - ---- - 1------- i-- - ---

BT-89 BT-89 BT-89 BT-174 BT-99 BT-89 BT-174 
-6 -8 -18 -5 -I -24 -4 

Y50 Y44 -38 Y31 Y27 ----- ~- - -- --- -- ..... ---- ~ - - --- --- -- i------

BT-89 BT- 91 BT-a9 BT-89 BT-104 
-2 -2 -17 -20 -2 

Figure 2-14f Locations and Designations of Heater Transformers 
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6,,55V HK I 

I +280 Ret %G 
-74 Ret HL 

26V HA,HB 
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6.55V He 

+90 Ret HD -150 Ret Hp 

SIV HJJ 25V HNS Standby 
Heater 
Power 

+80 Ret HKK -166S Ret HpS 

6.55V HW 6.S5V HDD 

+60 Ret fix -190 Ret 1\£ 

HAA ~ 26V HR~ HS 
- CT 
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-216 Ret HU 
50V HQ 

26V HErHF 26V By, Hz 
6.55V He; 
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Figure 2-15. Heater Voltages Supplied to Central Computer 
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TABLE 2-5 

DC POWER INTERCONNECTIONS, (SERIALS 1 THRU 5) 

POWER SUPPLY COMPUTER QUADRANGLE GAUGE VOLTAGE 
TERl\aNAL 

QT- Al flT -10-8 16 + 600 

-A2 8-16 16 + 410 

-A3 8-17 16 + 380 

-A4 5-2 16 + 285 I 
I 

-A5 5-3 16 + 280 
I 

-A6 5-1 14 + 255 I 
I 

-A7 5-6 12 + 246 I 
! 
I 

-A8 5-7 14 + 200 I 

-AS 5-8 to 6 + 165 
11 

-AID 9-1 16 + 358 

-All 5-12 16 + 160 

-Al2 5-13 12 + 150 I 
I 

-A13 5-15 10 + 120 

-A14 5-16 16 + 105 

-A15 5-17 16 + 95 

-Al6 6-1 12 - 90 

-AI7 6-2 16 -84 i 
-B1 6-3 12 - 80 I 

! 
i 

-B2 6-5 16 + 75 

-83 6.,..6 10 + 70 

-B4 5-4 16 + 306 I 
I 

-qr -B5 QT 6-7 16 + 66 I 
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TABLE 2-5 (Conttd) 

POWER SUPPLY COMPUTER QUADRANGLE GAUGE VOLTAGE 
TERMINAL 

QT -86 QT -6-8 to 6 + 60 
11 

-B7 6-12 16 + 50 

-89 6-13 16 + 485 

-BI0 6-14 12 + 40 

-Bll ' 6-15 16 + 35 

-812 6-16 10 + 30 

-B13 6-17 14 + 20 

-814 3-1 12 + 18 

-815 3-2 4 + 8 

-B16 3-3 12 + 5 

-B17 

-Cl 10-10 10 NEUTRAL 

-C2 

-C3 

-C4 

-C5 3-4 16 - 1.75 

-C6 

-C7 3-7 6 - 4 

-C8 3-8 6 - 11 

-C9 3-9 16 - 13 

-CI0 3-10 6 - 14 

-Cl1 3-11 16 - 15 

QT -C12 QT 3 ... 12 16 - 16 
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TABLE 2-5 (Cont'd) 

POWER SUPPLY CO~PUTER QUADRANGLE GAUGE VOLTAGE 
TERMINAL 

QT --C13 ([r -3-13 12 .... 17 

-C14 '5-14 16 -18 

-C15 3-15 10 -20 

-C16 3-16 16 -21 

-C17 3-17 14 -25 

-Dl 4-1 16 -30 

-D2 3-5 16 -20P 

-00 4-2 12 -34 

-D4 4-3 8 -40 

-D5 3-6 16 -485 

-D6 4-4 16 -50 

-D7 4-5 16 -55 

-08 4-6 16 -60 

-D9 4-7 16 -71 

-DI0 4-8 to 6 .... 74 
11 

-Dl1 

-D12 4-12 16 -80 

-013 4 .... 13 16 -86 

-D14 4-14 14 -88 

-015 4-15 16 -95 

-D16 4-16 10 .. 100 

-D17 4-17 10 -106 
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TABLE 2-5 (Cont'd) 

POWER SUPPLY CO~WUTER QUADRANGLE GAUGE VOLTAGE 
TERMINAL 

QT -El QT - 1-5 16 -117 

-E2 10-7 16 -120 

-E3 1-6 16 -125 

-E4 1-7 16 -140 

-E5 1-8 to 10 -150 
11 

-E6 2-1 16 -165 

-E7 2-2 16 -166 

-E8 2-3 16 -1665 

-E9 2-4 16 -175 

-E10 2-5 14 -190 

-Ell 2-6 16 -1915 

-E12 2-7 16 -203 

-E13 2-8 14 -216 

-E14 2-9 16 -2305 

-E15 2-10 16 -229 

-E16 2-11 14 -300 

-Fl 7-8 16 -161 

QT -F2 f[f 7-14 16 -258 
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(Continued from Page 32) 
contact points for primary power to the heater transformers and als8 standby 

voltage contact points (identified by an A). 

The outputs from the upper barrier strips are bound together in a cable 

which runs up the right channel of the bay. Outputs from the lower strips run 

up the left channel. The lines for each section leave the cables and pass 

through holes in the outside of the channel to the input terminals (F) of the 

seotion fuseboards. The interoonnections between the barrier strips and the 

fuseboards are shown on sheet 6 of the Bay Assembly Wiring Diagrams. The 

voltages on the various barri~r strip terminals are shown in Table 2-6. 

The output terminals (W) of the fuseboards are connected to the backboard 

terminals by cables which pass through the channels and into the d·c trough 

at the back of the bay. The interconneotions between the fuseboard terminals 

and the chassis terminals of eaoh section are shown on sheets 2. 3 and 4 of the 

Bay Assembly Wiring Diagrams. 

The bypass capacitors for the d-c lines are located on the bypass hoards 

<mounted on the section backboards) and also in the four corner bays. In 

general. the d~c voltages are bypassed at the barrier-strips nearest each 

corner. and also at the point of their entry into each chassis. 

The connections made to the bypass capacitors located in the corner bays 

are listed in Drawing XD 105954: Filter Capacitor Wiring. BC, DE, HJ & KL 

Corners. The capacitors in BC corner are connected to the barrier strips of 

bay B; those in DE corner are connected to the barrier strips of bay E; those 

in HJ corner are oonnected to the barrier strips of bay H; those in KL corner 

are connected to the barrier strips of bay L. The other sides of all the 

capacitors arc grounded. 

The bypass boards for all sections of the computer are shown on the 

appropriate Bypass and Cable Termination Assembly drawings, supplied with the 
(Continued on Page 55) 
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TABLE 2-6 

BARRIER: ·SfRIP VOLTAGE 

a. D.C. Voltages Common to Barrier Strips of all Chassis Bays 

Terminal Voltage 

Tl-l +410 

-2 +380 

-3 +280 

-4 +246 

-5 +200 

-6 +165 

-7 +160 

-8 +150 

-9 +120 

-10 +105 

-11 +95 

-12 +90 

-13 +485 

T2-1 +84 

-2 +80 

-3 +75 

-4 +70 

~5 +66 

-6 +60 

-7 +50 

-8 +40 

-9 +35 

42 

Source 

QT8-16 

QT8-17 

'Qt5-3 

QT5-6 

QT5-"l 

QT5-8,9 and 10 

QT5-12 

QT5-13 

QT5-15 

QT5-16 

QT5-l7 

QT6-1 

QT6-13 

QI6-2 

QT6-3 

QT6 ... 5 

QT6-6 

QT6-7 

QT6-8,9 and 10 

QT6-12 

QT6-l4 

QT6-15 



TABLE 2-6 (Conted) 

Terminal Voltage Source 

T2-IO +30 QT6-16 

-11 +20 QT6-17 

-12 +18 QT3-1 

-13 -1.75 QT3-4 

T3-1 +8 QT3-2 

-2 +5 QT3-3 

-3 -4 QT3-7 

-4 -11 QT3-8 

-5 -13 QT3-9 

-6 -14 QT3-10 

-7 -15 QT3-11 

-8 -16 QT3-12 

-9 .,..17 QT3-13 

-10 -18 QT3-14 

-11 -20 QT3 .... 15 

-12 -21 QT3-16 

-13 -25 QT3-17 

T4-1 -30 QT4-1 

-2 -34 QT4-2 

-3 -40 QT4-3 

-4 -:-50 QT4-4 

-5 -55 QT4-5 

-6 -60 QT4-6 

-7 -71 QT4-7 
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TABLE 2-6 (Cont'd) 

Terrrj nal Voltage Source 

T4-8 -74 QT4-8,9 ana 10 
I 

-9 -80 QT4-12 I 
i -10 -66 QT4-13 I 

I -11 -88 QT4-14 
I 

I 
-12 -95 QT4-l5 

-13 -100 QT4-16 I 

T5-1 -106 QT4-17 

-2 -117 QTI-5 

-3 -125 QTl-6 

-4 -140 QTl-7 

-5 -150 QT-1, 9 and 10 

-6 -165 QT2-1 

-7 -166 QT2-2 

-8 -175 QT2-4 

-9 -190 QT2-5 

-10 -203 QT2-7 

-11 -216 QT2-8 

-12 -229 QT2-10 

-13 -300 '01'2-11 
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TABlE 2-6 (Cont' d) 

h. Barrier Strip ~~6 in Each Bay, r.:I'-7 and PT-7 

TermInal Voltage Source ; 
\ 

AT 6 .. 1 -1665 LT 7 ... 6 

-2 -1915 LT7 .... 10 

-3 -2305 LT7-11 

-4 HNS QT9-5 

-5 HPS QT9-6 

-6 ~lL5 QT9-11 

-7 NElITRAL QTIO-IO 

-8 ... 120 QTI0-7 

-9 ~L4M ~XI6W-2 

-10 ~L4 PT15W-2 

-11 ,1 LA PT16W-2 

-12 ~tA PTI5W-3 

-13 ~1L4 PT16W-4 

BT6-l -1665 LT7-6 

-2 -1915 LT7-10 

-3 -2305 LT7-11 

-4 HNS 01'9-5 

.. 5 HPS ([f9-6 

-6 +255 QT5-1 

-7 +120 QTIO-7 

-8 +285 QT5-2 

-9 SPARE 

-10 ~L4 PTI5W-6 
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TABLE 2-6 (Conttd) 

Terminal Voltage Source 
--

BI'6~11 ~llA PT16W-6 

~12 SPARE 

-13 SPARE 

CT6-1 -166S LT7-6 

.. 2 -1915 LT7 .. 10 

-3 -230S LT7-l1 

-4 HNS QT9-5 

-5 BPS QT9--6 

-6 +255 Q'1'5.1 

-7 ..... 120 QTIO ... 7 

-8 +285 QT5 ... 2 

-9 +600 .QT 1 0 ... 8 

-10 t)2L4 PT15W-1O, 14 

·11 D1L4 PTI6W-I0 

·12 ~LA PT15W ... 12 

... 13 t}IL4 PT16W·12 

11f6-1 SPARE 

-2 SPARE 

-3 SPARE 

-4 HNS QT9-5 

... 5 lIPS qr9-6 

-6 +255 QT5-1 

... 7 SPARE 

-8 t285 QT5-2 
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'TABLE 2 .. 6 (Cont'd) 

Terminal Voltage Souree 

ur6 .... 9 7AK7 Marginal KT6-9 

-10 tJ2L4 PT15W-14 

-11 ~llA PT16W-14 

-12 ~2L4 PT15W-16 

-13 ~IL4 PT16W .... 16 

ET6 .. 1 -166S LT7-6 

-2 ... 1915 ' LT7·10 

-3 -2305 LT7-11 

.... 4 HN5 qr9-5 

-5 HPS QT9·6 

-6 -120 QTI0-7 

-7 SPARE 

-8 SPARE 

... 9 02LA~M PXI6W-4 

-10 02L4 PT15W.18 

-II fJlIA PTI6W-I6 

... 12 02L4 PT15W-20 

-13 01L4 PT16W-20 

MT6-1 -1665 LT7-6 

-2 -1915 LT7 ... 10 

.. 3 -2305 LT7-11 

.... 4 HNS QT9 ... 5 

-5 HPS QT9-6 

-6 -120 QT 1 0 .... 7 

-7 ... 30P qr3-5 
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TABLE 2-6 (Cont'd) 

Terminal Voltage ' SOUiree 

MT6-8 flIL5 f[f9-11 

.. 9 NEUl'RAL QTIO-IO 

-10 02L4 PT15W-22 

-11 01L4 PT16W·22 

-12 02t4 PT15W-24 

-13 ~lL4 PT16W"-24 

Nf6-L SPARE 

-2 SPARE 

-3 SPARE 

-4 lINS QT9-5 

-5 HPS (1r9-6 

-6 -120 QTIO ... 7 

.. 7 -30P QT3'-5 

... 8 SPARE 

-9 SPARE 

-10 03L4 PVI5W ... 2 

-II ~IL4 PV16W-2 

-12 03L4 PVI5W~ 

·13 01L4 PVI6W-4 

GT6 .. 1· -1665 LT7 ... 6 

-2 -191S LT7 ... 10 

-3 -2305 LT7-11 

-4 HNS QT9-5 

-5 HPS QT9 .. 6 

-6 -120 QTIO-7 
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TABLE 2-6 (Cont'd) 
.. _' ..... ,,;.,,~~ ....... 

Terminal Voltage Source 

G.I'6-7 +285 QTS ... 2 

... 8 +255 QT5 .. 1 

-9 ~3L4M PXI6W-26 

-10 ~3L4 PVI5W ... 6 

-11 01IA PV16W-6 

-12 ¢3L4 PV15W-8 

-13 ~IL4 PV1I>W-8 

HT6...,1 .... 166S LT7-6 

-2 1915 LT7-10 

-3 -2305 LT7-11 

-4 HNS QT9-5 

... 5 BPS QT9-6 

... 6. -120 QTIO-7 

-7 ... 258 QT7-14 

-8 ... 161 QT7-8 

... 9 SPARE 

-10 ¢3L4 PVI5W-I0 

-11 ~lL4 PVI6W-IO 

-12 +358 QT9-1 

-13 +306 QT5-4 

JT6-1 '""1665 LT7 ... 6 

... 2 .... 191S LT7 ... 10 

-3 .... 2305 LT7 .. 11 

-4 HNS QT9-5 

-5 BPS qrq-6 
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TABLE 2-6 (Cont'd) 

Terr:.i nal Voltage Source 

JT6-6 -4eS QT3-6 

-7 +600 QTIO-8 

-8 ¢3L4M PX16W-24 

-9 03 LA PV15W-14 

-10 03L4 PVI6W-I4 

-II ¢IL4 PVI6W-I4 

-12 ¢3L4 PV15W-16 

-13 ¢IL4 PVI6W-16 

KT6-1 -166S LT7-6 

-2 -191S LT7-IO 

-3 -230S LT7-11 

-4 HNS QT9-5 

-5 HPS QT9-6 

-6 ¢3L4M PX16W-24 

-7 +285 QT5-2 

-8 +255 QT5-1 

-9 SPARE 

-10 03L4 PV15W-18 

-II 01L4 PV16VJ-18 

-12 03L4 PV15VJ-20 

-13 ¢IL4 PV16W-20 

LT6-1 -166S LT7-6 

-2 -191S LT7-IO 

-3 -230S LT7-11 

-4 HNS QT9-5 

-5 HPS QT9-6 
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TABLE 2-6.(Cont'd) 

Terminal Voltage Source 

LT6-6 SPARE 

-7 SPARE 

... 8 SPARE 

-9 SPARE 

-10 ¢3L4 PVlSW-22 

-11 0lL4 PV16W ... 22 

"'12 ¢3L4 PV15W-24 

-13 0lL4 PV16W ... 24 

LT7-1 ¢IL6 QTI0 .... 1 

-2 -30 QT4 .. 1 

-3 +30 QT6-16 

-4 0lL6SB ·QTI0-3 

-5 +48 qr6-13 

-6 -1665 QT2 ... a 

-7 +120 QTS-15 

-8 -15 QT3-11 

.... 9 ¢IL6B QT10-2 

-10 .... 1915 QT2-6 

-11 ... 2305 qT2-9 

-12 -485 QT3 .... 6 

-13 ... 30P QT3 .... 5 

PT6-1 -166S LT7-6 

-2 -1915 LT7~lO 

-3 -2305 LT7..,.11 

-4 HN5 QT9-5 
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TABLE 2-6 (Cont'd) 

Terml'nal Voltage Snurce 
- .. 

PT6-5 HPS ([r9-6 

-6 _IL5 QT9-11 

-7 NEUfRAL QT10-10 

-8 SPARE 

-9 SPARE 

-10 9J3L4 P"15W~26 

·11 9JIL4 PV16W-~~6 
.' 

-12 . SPARE 

-13 SPARE 

PT7-1 GROUND QTIO-ll 

-2 ~2L4M PX16 

... 3 9J3L4M PX16 

-4 #4 TB2-11 

-5 #2 T82-12 

-6 #3 TBa",14 

-7 MARGIN ClIECK LJJ9 

-6 AC·ON TB2-10 

-9 A TB!-28 

-10 8 3-way T82-29 
valve 

-11 c,,· TB2-30 

-12 0IL6 TJH33 

-13 MACHINE OVERHEAT PJl'25 

-14 8I ... TEMP LJG28 

-15 TEMP. CONTROLLER qI'7-2 

-16 SPARE 

-17 SPARE 
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TABLE 2-6 (Cont'd) 
~--

Terminal Voltage Source 
.... ' ... ' 

2Jl-1 SPARE 

-2 SPARE 

-3 SPARE 

-4 +410 QTB-16. 

-5 t246· QT5-6 

-6 +200 QT5-7 

-7 +95 QT5 .... 17 

.. 0 t90 QT6-1 

-9 +70 QT6-6 

-10 ... 60 QT6 ... 9· 

-11 +50 QT6 ... 12 

·12 +48 QT6 .... 13 

-13 +48 QT6-13 

-14 +30 QT 6"" 1 6 

-IS +5 QT3-3 

-16 -14 QT3-10 

.. 17 ... 20 QT3-15 

",,18 -34 QT4 .. 2 

-19 -55 QT4.5 

-20 -74 QT4-9 

-21 -100 QT4-16 

-22 -117 QTl-5 

... 23 ... 150 QTl-9 

-24 ... 166 QT2-2 

-25 .... 190 01'2.5 
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TABLE 2-6 (Conttd) 

Terminal Voltage Source 

2Jl-26 -203 QT2-7 

-27 -216 QT2 ... 8 

-28 -300 QT211P ll 

-29 SPARE 

-30 SPARE 

-31 SPARE 

-32 ... 30" QT4-1 

-33 SPARE 
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(Continued from Page 41) 
computer. The connections made to the capacitors on these boards are indicated 

on sheets 2t 3 and 4 of the Bay Assembly Wiring diagrams. For example, the 

callout VIA7'on the diagram of a particular section specifies: 8 connection 

to terminal 7 of bypass board VIA of that sections. 

(8) LIGHTS AND AC OUTLETS. - The Central Computer is provided with 

three interior lights and numerous a·c convenience outlets. The lights and 

two double-receptacle outlets are mounted inside the computer on the tray 

assembly. The locations are shown on drawing XR 106192: Modified Tray 

Assembly, Wired. 

Each of the following chassis bays is provided in the two single-receptacle 

outlets: A, B, C, D, H, J. K, Land P. The outlets are mounted on the 

channels and are accessible from the front of the bays. One outlet is mounted 

between sections T and V, the other between sections V and X. 8ays E, M and 

N each have one single-receptacle outlet, mounted on the front of the left 

channel. between sections V and X. An outlet is also mounted at the bottom 

of each corner bay, accessible from outside the computer. 

The wiring of the bay-mounted a-c outlets is s.hown in drawing XD 106023: 

Wiring of AC Outlets, Univac II and also on sheet 5 of the Bay Assembly Wiring 

diagrams. All the outlets are connected in parallel by wires which pass 

through the Jones ring. Terminals 28 through 33 of Jones plugs AJB, BJB, 

CJD, DJF, EJC, MJC, NJC, HJB, JJA, KJB, LJA and PJA are used for this purpose. 

~1L5 from Quadrangle terminal QT9-l1 is distributed to terminals AT6~6. MT6-8 

and PT6-6 of the barrier strip ring, and to terminal OJK-2 of the Jones ring. 

Neutral is distributed to terminals AT6-7, MT6-9 and PT6-7 of the barrier strip 

ring, and OJK-15 of the Jones ring. The barrier strips of bays A and Pare 

connected to the outlets in those bays, thus supplying ~1L5 and Neutral to all 

the bay-mounted outlets. 
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The wiring of the tray-mounted outlets and the lights is shown In drawIng 

XR 106192. :'l!he ~Qu1tletBand lights, connected In parallel. are fed by ,ULS and 

Neutral :from ba~l"!ie.r :.sft.r,~p -MT6. 

,f11L5 and Neutrall ,ar.e connected to the a-c outlets of the se Console via 

terminals OJK-2 and tOJK-5 of the Jones Ring. 

(9) QLOWERS ;(Reference: Drawing XGl29029 - Blowers, Air Vane Switches 

and Door Inte,r;locks, , .Wiring Layout). -The two blowers of the Central Computer, 

des.ignated :Bllowers 4 and 5, are supplied with 3-tt a-o pow.r from the SWitchgear. 

The power )1 ines are fused at fuseboard PX15 before being connected to the 

blowers • 

. The ,s1L384 t i12L3B4 and ,s3L3B4 lines are terminated at Quadrangle terminals 

qf7-11. 15 and 9. respectively. These- terminals are connected tofuseboard 

terminals PX15-F8, PX15-14 and PXlS-20 respectively. The W terminals of these 

fuseboards are Bonnected to Quadrangle terminals QT9 .. 2, 3. and 4, respectively, 

and from there to Blower #4. 

The ~IL3B5t ,s2L3BS and ,s3L3B5 lines are terminated at Quadrangle terminals 

QT7-l2. 16 and 10. respectively. These terminals are connected to fuseboard 

terminals PXI5-FI0, PXI5-F2 and PXI5-F22, respectively. The W terminals of 

these fuseboards are connec~ed to Quadranglerterminals QTI-2, 3 and 4 respeot

ively. and from there to Blower #5. 

d. SIGNAL DISl'RIBUfION 

(1) GENERAL .... Two types of signals are generated within the Central 

Computer. The circuits over which e8ch is transmitted differ according to 

the frequency response required of them. Low-speed signals, or those with long 

rise times (such as function signall and Supervisory Control SWitoh slgna~s) 

are transmitted over the low~speedwiring system. Higb-speed signals, or those 

with short rise-times (such as timing and information pulses), are transmitted 

over a direct route, high-speed wiring system or by coaxial cables. 
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(2) LOW SPEED WIRING. - The low·speed signals are transmitted 'over 

the low-speed.harness, which completely encircles the computer Just above the 

bays, The wires of the harness are terminated at 128 33-~in Jones plugs mounted 

on the framework above the bays, The complete assembly, designated as bay X of 

the Central Computer is shown in drawing X6142661. The positions of the plugs 

above each bay are labeled alphabetically, from left to right. The complete 

designation of 8 Jones plug connection specifies the bay, connector. and pin 

number. As an example, XJB16 is terminal 16 of Jones plug B in Bay X. The 

Jones plug designations are stamped on the framework above the socket and also 

on the connectors. 

The complete list of Jones plugs in Bay X is provided in Table 2-7.. The 

interconnections between the Jones plug. 8S provided by the low.$peed harness, 

are listed in the Jones ring wiring tabulations (AI28733), provided with each 

Univac II installation. The oonnections between the backboard terminals and 

the Jones plug terminals' are listed on the Bay Assembly Wired diagrams. The 

leads run down the interbay channel to the section troughs and, finally, to 

the chassis terminals, On the section backboard low-speed s1gna1 wires travel 

from terminal-to-terminal for short runs. but may go into the wiring trough 

and out again for longer runs. 

(3) HIGH SPEED WIRING. - The high-speed wiring is of two types: 

point-to-point, and coaxial .uables. If a high-speed signal is used in only a 

few places. it is usually transmitted over the high-speed wiring system. If 

the signal goes to many circuits, eoaxial cabling is used to prevent over-

;Loadi.ll.g of the source. In most cases. cathode .. followers drive the signall. 

over the point-to¥poJnt wiring. The coaxial lines are usually driven by pulse 

transformers. 

Point-to-point wires run from source to load by the shortest possible 

route. If the line Is more than a few inches long, it passes across the backboard 

on standoff posts, In this manner, it may erosl several sections before 
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T8ble 2-7 . Jones Plugs of Bay X 

Bay I Jones Plugs 

A I AJA, AJB, AJC v AJF, AJG, AJT, AJU v AJW 

B BJA" BJB, BJG, BJO t BJE, BJF, BJS t BJT, BJU, JBW 

C CJA, CJB~ CJCf CJOt CJE, CJF 9 CJK y CJL il CJR, CJS. 
CJT, CJ~'J 

D OJA, DJB, OJC, OJE, OJFv OJG t DJH, OJL, DJM, DJP lI 

DJR, DJT 

E EJA, EJB, EJC, EJO, EJEt EJF, EJH, EJP, EJR 

M MJA, MJBv MJC i MJD f MJE 

N NJAv NJB, NJC 

G GJA, GJB, GJC, GJD, GJG, GJW 

H HJA, HJB, HJW 

J JJA, JJB, JJW 

K KJA, lOB, KJU, KJW 

L LJA, LJB, LJF f LJG, LJH, LJJ 

P PJA, PJT v PJU, PJW 

0 OJA, OJB, OJC, OJD, OJE, OJFv OJG, OJH" OJCC v OJJ v OJK, 
OJM, OJN, OJDD, OJGG, OJP, OJE~, OJR, OJS, OJT, OJFF, OJU, 
OJW, OJX, OJY, OJZ, OJAA, OJBSv OJHH, OJJJ

il 
OJRR, OJSS, 

OJMM y OJNN 

1 lJA, 1JB, IJC, 1JD, IJE, IJV, IJW, IJX, IJY 

2 2JP 
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(Continued from Page 5,7) 
it reaches the load. At the edge o~ a section, the wires are connected to the 

section-edge terminal strips. See Figure 2-7. These strips are designated AI, 

A2 and A3 across the top ot the section, DI, D2 and D3 across the bottom, (( and 

M on the left side, and G and J on the right side. Remo'v ati Ie) Jumpers connect 

the terminals of a strip in one section to the terminals of the adJaoent to 

strip in another. (For example, strip Dl of seotion T of a bay i,s adjacent to 

strip Al of section V of that bay; strips G ot each section of bay A are adjacent 

to strips K of each section of bay B.) Table 2-8 shows the pi'n numbering system 

and the relative positions of the pins of'two adjacent section..;,edge terminal 

boards. 
Table 2-8. Jumper Connections between Adjacent 

Section-Edge Terminal Boards 

Terminal Terminal Terminal Terminal 

1 17 17 1 

2 18 18 2 

3 19 19 3 

4 20 20 4 

5 21 21, 6 

6 22 22 6 

7 23 23 7 

8 24 24 8 

9 25 25 9 

10 26 26 10 

11 27 27 II 

12 28 28 12 

13 29 29 13 

14 30 30 14 

15 31 31 15 

16 32 32 16 
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Frequently, the shortest route from source to load is across the top of 

the computer. A group of terminal boards and spacer boards, mounted on the 

tray assembly of the computer, carry the pOint-to-point wiring across the 

tray assembly. The terminal boards are identical to the section-edge terminal 

boards and are mounted on the tray directly opposite the AI, A2 and A3 boards of 

the "Tn sections. The terminal boards of the tray section carry alphabetic 

and numeric designations, as shown in Figure 2-1~ The jumper connections 

between the terminal boards of the bays and those of the tray are listed on 

106192,- sheets 10 through 13. 

The spacer boards route the point-to-point wiring between the terminal 

boards. Each spacer board has 30 holes, numbered from 1 to 3D, spaced at 

equal distances apart. A total of 14 boards are mounted around thE~ outer edge 

of the tray assembly. The boards are designated 1 through 14, proceeding 

from the board above bay A through the board above bay P. In the case of 

board 2, above bay Bf a pair of spacer boards are required to accommodate all 

the wires. The holes of these boards are designated 1 through 60. The routes 

of the wires between terminal boards of the tray assembly, through the spacer 

boards. is shown on 106192, sheets 1 through 9. 

The coaxial cables go from source to load by the most convenient route. 

In some instances, a direct route is used; in others, the cables follow the 

route of the low speed wiring. The coaxial wiring is shown in the Bay 

Assembly Wiring diagrams. All cables are terminated in their characteristic 

impedance at the load; the terminating resistors are mounted on the Bypass 

Boards of each section. 
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BAY B 

BAY C 
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BAY D 

BAY E 

0' 
1-'" 
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BAY A 

Terminal 
Boards 

BAY M 

I 

7 

ACCESS 
DOOR 

Spacer 
Boards 

BAY N 

BAY P 

BAY G 

BAY L 

1 BAY K 

11 

BAY J 
1 

BAY II 

NOTE 

Refer to Drawing XRI061BO 
for greater detail. 

Fi~Jllfe ~?-11. Tf'rmi nnl nnd Spnf~('r Hoards of Trny Assembly 



e. CORNER BAYS OF CENTRAL COPliPUfEll. - The corner bays of the Central 

Computer contain miscellaneous power and control components. The equipment in 

each corner falls into the following groupings: 

BC Corner - Uniservo Control Circuits (BC Box); Function Table Neon Assembly; 

Bypass Capacitors; Filament Transformers Y7 and Y8. DE Corner - DE Fuseboard; 

Bypass Capacitors; Filament Transformers YI5, Y16, Y17, YIB, Il9 and Y20. 

HJ Corner - Contactors 2, 3 and 4; Bypass Capacitors; Filament Transfor.mers 

Y28, Y29, Y30 and Y31. 

KL Corner ~ KL Fuseboard; Relay Panel Assembly, Maintenance Panel Assembly; 

Bypass Capacitors; Filament Transformers Y39, Y40 t Y4l, Y42, Y43 and Y44. 

fG EXTERNALLY-MOUNTED EQUIPMENT. - While most of the electronic eomponents . 

of the Central Computer are mounted on the chassis or in readily ident.ifiable 

locations,because of size,certain components are mounted inside the computer 

on the backs of the bays. The locations of these components do not follow 

any standard system~ Table 2-9 lists each of these components and the 

approximate location by bay and section. A description of each component. the 

circuitry to which it belongs, and where possible, a reference to the 

applicable drawings, is also provided. 
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Component 

H$ Resistors 

HS3 Diodes 

Timing Relay 

K Relay 

Automatic Re
Read Coullter 

Bay C Relays 

Tape Amplifier 
Filters 

TABLE 2-9 

MISCELLANEOUS COMPONENTS OF CENTRAL COMPUTER 

Location 

Above Bay G 
Backboard 

On Backboard of 
Chassis involved 

AV Backboard 

AV Backboard 

AT Backboard 

Above Bay C 
Backboard 

On Unistrut 
above Roof Sheet 

Description 

Cathode Load for H$ Output Drivers 

Input Diodes to Registers 

Printer Thyratron Control 

Keyboard (input) Control 

Recordstotal number of automatic 
rereads performed 

General Clear. lOS, 0 Error Clear, 
I Error Clear, Univac I, and Empty 
relays 

Provide filtered supply voltages 
for the tape amplifiers. 
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3.. ELECTRICAL DESCRIPTION OF CO;\,\,EI'.'TIO~~L CHASSIS CIRCUITS 

a. GEi\ERAL. - This section discusses the electrical operation of the 

basic circuits which make up the various elements of the computer. The entire 

Univac II system is composed of a great number of similar circuits ip- various 

combinations. Particular circuits may vary from case to case in so far as 

voltage and signal levels are concerned, but the actual operation remains the 

same. Thus, when unique circuits are encountered, th8 discussion of its basic 

group may be the basis for its electrical analysis. The emphasis of ex

planations is directed toward "how" the circuit operates rather than "what" the 

circuit does. Each circuit is presented in schematic form along with its 

accepted "logical" symbol. Values given are approximate and serve only as an 

aid in explanation. 

b. GATES. - Signal or information flow within and between the various 

elements of the computer is controlled by many GATE circuits. The gates are 

classified as the logical "OR" type or the logical nAND" type. nOR" type 

gates, or mixing gates, introduce signals from several sources to a common 

signal line. "AND" type gates, or coincidence gates t require certain signal 

input conditions be met in order to secure an output signal from the gate. 

Most gates in the computer are of the crystal diode type. Crystal diodes 

are used extensively because of their small size and their property of uni

lateral impedance. Vacuum tubes are used when current conditions within a 

circuit are too large to be adequately handled by crystal diodes. 

(1) CRYSTAL DIODE ttOR" TYPE GATES. - The circuit presented in Figure 

3-1 illustrates a typical three input crystal diode HORn gate. Normally 

Input If Input 2 and Input 3 are held at +90v. Since the crystal diodes 

offer negligible fon~ard resistance~ current is drawn through the 7.2K 
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resistor from the +246V source and point A is maintained at +90v. If ~he 

signal co~dition (~60) exists on any of the inputs its associated diode will 

conduct most heavily and will bring point A down to +60~. The output from 

the "OR" gate is a negative going signal of 30V amplitude. The input crystal 

diodes provide isolation by resisting current flow in theback~ards direction; 

thus they pr6vent the appearance of th~ selected signal ih the circuits re

sponsible for the signals to the other inputs. The operatIon ot this gate 

may be stated: Signal I Qr Signal 2 ~ Signal 3 yields ap output. 

+90V~ 

+60V-

+246V OUTPUT OUTPUT 

U 

Figure 3-1, Typical Crystal Diode "on" Gate 

(2) CRYSTAL DIODE "AND" TYPE GATES. - Figures 3 ... 2, 3 .... 3 and 3-4 

illustrate three types of crystal diode nAND", or coin~idence,gates found in 

the oomputer. The logic of the "AND" gate is that certain signal input 

conditions must be met to seoure an output from the gate. 

The operation of the gate in Figure 3-2 requires the'presence of three 

input (negative going) signals in order that a signal may be generated whioh 

will out off vacuum tube VI. In this case assume the volt.ge level ot the 
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+50V 

+90~ - I I 
+60V - '-J 

+80V +210V OUTPUT 

+70V 

c 

Figure 3-2. Typical Crystal "AND" Gate 

OUTPUT 

no signal condition at the inputs 1, 2 and 3 is +90v. Diodes CRI, CR2 and CR3 

will conduct, drawing current through R4, and hold point A at +90v. This will 

cut off diode CR4. thereby keeping point B at a high enough potential to main-

tain vacuum tube VI in the state of conduction. As long as anyone of the 

input levels remains "up" its diode will conduct most heavily maintaining 

point "A" at 90v. If inputs 1, 2 and 3 drop in potential level, indicating 

the presence of signals on all three inputs, point A will follow the drop. 

In the computer, signals entering such gates have a -30v swing. When point A 

reaches approximately +80v f diode CR4 begins to conduct and point B will follow 

the potential at point A to the +60v minimum. This signal passes coupling 

capacitance Cl and is applied to vacuum tube VI as a 20v signal drop, which 
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is sufficient to cause VI to cease conduction for the duration of the output 

of the gate. Stated in equation form: Signal 1 and Signal 2 and Signal 3, 

together f yield an output. 

The gate illustrated in Figure 3-3 is a typical delete gate. Signal I 

will pass through unimpeded unless either Signal 2 or Signal 3 is present. 

The operation of the gate can be described as follows: Normally the inputs 

2 and 3 are at a +60v potential. This allows the presence or absence of 

Signal I to ~ontrol the potential at point A. A variation of +30v at point A 

will appear as a variation of ± 20v at point B, thence through coupling 

capaCitor Cl and into the output of the gate. However, if a signal (+90v) is 

present at input 2 or input 3, either diode CRI or CR2 will conduct causing 

point A to remain at +90v thereby maintaining diode CR4 inoperative. This 

effectively stops any signal attempting to pass through the gate. This action 

can be stated as the equation Signal I and !l.21 Signal 2 .2L Signal 3 yields 

an output from the gate~ 

+80V 

t---~ OUTPUT 

LI 

R2 

A CR3 CI 
r • OUTPUT 

+90V- U RI 
+60V-

-I06V 

+90V- JL JL +60V-

Figure 3-3. Crystal Diode Delete Gate, Type I 
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Figure 3-4 presents another gating configuration used extensively in the 

computer. In this case Signal 1 will appear at the output whenever Signal 3 

is not present or if Signal 3 is present but its effect is suppressed by 

Signal 2. The signals at inputs 1 and 2 are negative-going (+90v to +60v) 

and at input 3 the signal is positive going (+60v to +90v). Thus, with the 

absence of Signal 3 or the presence of Signal 2, crystal diode CR3 will be 

cut off (+60v), enabling the presence or the absence of Signal 1 to control 

the voltage level at point A. The presence of Signal 3 and the absence of 

Signal 2 raises the potential level at point B (+90v). As the voltage at 

point B is raised,crystal diode CR3 conducts thereby raising the potential 

level at point A (+90v). This causes any signal appearing at input 1 to be 

deleted. Crystal diode CR2 will pass any negative going signals into the 

output of the gate. The purpose of the circuit containing coil Ll and resistor 

Rl is to give the output signal proper shaping. 

+90V

+60V-
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+80V 

RI 

LI 

A 
OUTPUT 

+380V 
R2 

R3 
-I06V 

~OUTPUT 
~r 
®-.¢ jHi) 

-+90V 

-- +60V 

Figure 3-4. Crystal Delete Gate, Type II 



(3) VACUUM TUBE ttANO" TYPE GATES ... Figure 3-5 illustrates a typical 

7AK7 vacuum tube gate. The tube is keptnon ... conductlng by the low oontrol 

grid and suppressor grid return voltages. The simultaneous presence of 

positive going Signal I (.20v to+5v> ~ positive going Signal 2 (~20v to +5v) 

oauses the vacuum tube to oonduot. The plate circuit ot VI.oontains a pulse 

transformer whioh, besides being an .4.mp,edance matching device. makes it 

possible to select either a positive or 8 negative output from the gate. 

+5V
-20V-

OUTPUT 

-30V 

+200V OUTPUT 

VI 
7AK7 

+ 

-30V 

'-. +5V 
--20V 

Figure 3-5. Schemat 10 Diagram, Vaouum Tube "AND" Gate 

(4) CLOCK GATES. - Figure 3-6 illustrates th~ crystal diode Clock 

Gate and its vaouum tube drivers. The Clook Gate is used wherever sharp, 

preoisely timed pulses are needed in the computer oircuitry. These pulses. 

referred to as TIMING PULSFS, are used to reshape and retimo information pulses 

and oontrol signals, or they are used when extremely short duration input 

signals are required by a flip-flop. When it is used for roshaping and 

retiming, the Clock Gate Is part of a larger element called a Pulse Former 

(see paragraph (d) this seotion). 
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Figure 3-6. Schematic Diagram. Typical Clock Gate 

OUTPUT 

The Clock Gate has two sections, positive and negative, which respond to 

TP's of corresponding polarity. Each section may have its own vacuum tube 

driver or the output of one driver may be connected to both sections. The out-

pu~s of both sections of the Clock Gate come together in "OR" gate fashion 

and are then supplied to the control grid of one tube of a flip-flop. 

As long as no signal is present to drive normally cut-off tube VI into 

conduction, the plate potential and therefore the output from VI to the 
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negative section of the Clock Gate is held by clamping action at -71v. This 

level keeps the negative seotion ot the gate inoperative. When VI is driven 

to conduction the drop in plate potential to the lower clamped limit of -88v 

alerts the negative seotion of the Clock Gate. When the next TP- occurs a 

negative going signal (-71v to -88v) passes the output orystal diodes to the 

flip-flop. The negative section of the Clock Gate oontinues to pass Tf's as 

long as VI is held iri conduction. 

With no signal on its control grid V2 is maintained normally conducting. 

The -88v potential of its plate holds the positive seotion of the Clock Gate 

inoperative. When V2 is cut off the rise in its plate potential to -71v alerts 

the positive section of the Clock Gate. When the next TP+ occurs a positive 

going signal (-88v to -71v) passes the output crystal diodes to the flip-flop. 

The positive section of the Clock Gate continues to pass TP's as long as V2 

i. held cut-off. 

The driver tubes respond to signals which are a minimum of one computer 

pulse time in width ( •. 445·~set). The output signal from a Clock Gate has a 

width of a TP (.08 ~seo). The circuit is timed so that the TP will occur 

approximately one-half pulse time after the appearance of a signal on the 

oontrol grid of the driver tube. This ensures the presence ot the alerting 

signal on the Clock Gate. The difference in timing between the driver input 

and the TP introduces approximately one-half pulse time of delay to the signal 

passing through the Clook Gate. 

o. FLIP-FLOPS. - Basically tho flip-flop is a devioe composed of two 

vaouum tubes, or the two halves of a dual vacuum tube, which are so oonnected 

that only one tube can conduot at anyone time. As 8 result the flip-flop may 

be used to store a single binary digit, or it may be the source for a pair of 
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control signals. The two conditions to which a flip-flop may be driven are 

generally referred to as the "reset" and "set" states. The reset side is 

arbitrarily designated as the side of the flip-flop which is normally non

conducting. In certain instances where the flip-flop is used specifically to 

store a binary digit the two conditions are referred to as the tto" and "1" 

states, corresponding to the side which will hold the particular bit. 

Most flip-flops are supplied with two outputs, one from either side. These 

outputs are referred to as "the RESET OUTPUT and the SET OUTPUT, depending on 

the half of the flip-flop to which they are connected. 

The flip-flops in UNIVAC II are classified with regard to the time 

required for them to switch from one state to the other. The three recognized 

groups are the high speed 9 the medium speed and the low speed flip-flops. The 

make-up and operation of these different groups is essentially the same. A 

negative-going signal applied as an input to the conducting side of the flip

flop causes this side to cut off. The change in the plate potential of this 

tube as it cuts off is applied on the control grid of the other tube through 

an RC network and causes this cut-off tube to conduct. The RC network heJ:-ps 

establish the switching time. As this tube goes into conduction the lowering 

of its plate potential appears on the control grid of the addressed tube 

hastening its cut off, and holds the tube cut off after the states of the 

tubes have been switched. The flip-flop remains in the reverse state until 

a negative going signal again is applied to the conducting tube, or if the 

circuit design is so modified that the cut-off tube can receive a positive

going signal. Most flip-flops have isolation crystals on their inputs and 

therefore can be addressed by negative-going signals only. Outputs are 

supplied from either one or both sides of the flip-flop depending on circuit 
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requirements. Most flip-flops have neon indicators mounted in the chassis in 

which they are located which light when the flip-flop is in the "set" con

dition. The more important flip-flops have neon indicators on the SC panel 

whioh light when they are set. 

(1) HIGH SPEED FLIP-FLOPS. - The high speed flip-flop has a switching 

time of less than .08 Msec. The speed of these flip-flops is such that they 

re-act in less than one pulse time. High speed flip-flops are used wherever 

a word must pass through a flip-flop or wherever an extremely rapid response 

by a flip-flop to an input signal is required. A schematic diagram of a 

typical high speed flip-flop is presented in Figure 3-7. A high speed flip-flop 

is always composed of two 25L6 vaouum tubes. The plate oircuit of the high 

speed flip-flop contains a choke which gives extremely fast rise time to the 

flip-flop output 
51gnal ll 

FF 

R S 

SET 
INPUT 

.SET 
OU.TPUT 

-IOOV 

-55V 

RESET 
OUTPUT 

-150V 

IOOUUF 

RESET 
INPUT 

Figure 3-7_ Typical High Speed Flip-Flop Circuit .08 ~eo 
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(2) MEDIUM SPEED FLlp··FLOPSoO - Medium speed flip-flops h:Jve a 

switching time of less than 5 J-Lsec. The two halves of a medium speed flip-

flop are either two 7AK7 vacuum tubes or one 28D7 dual pentode. The 2807 

medium speed flip-flop can supply relatively large amounts of power to suc-

ceeding circuits. Figure 3-8 presents, schematically. a typical medium speed 

flip-flop_ 

SET 
OUTPUT 

FF 

R S 

OUTPUT 

47UUF 

SET -216V 
INPUT 

+40V 

22K 

IK 

+40V 

20UH 

-60V 

2807 

; 
-50V 

-IOOV 

RESET 
OUTPUT 

+20V 

• OUTPUT 

47UUF 

-216V RESET 
INPUT 

Figure 3-8. Typical Medium Speed Flip-Flop Circuit 2-4 J-Lsec 
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(3) LOW-SPEED FLIP-FLOPS, - The switching time of the low-speed 

flip-flop is somewhere in the order of 20 p,seo. The two halves of the low-

speed flip-flop consists of two 6BE6 vacuum tubes~ 

schematically. a typical low-speed flip.flop. 

OUTPUT 

FF 

Figure 3-9 presents, 

-34V 

OUTPUT 

39K 39K 

47UUF 47K 

lOOK 27K 

SET -I06V -203V 

INPUT 

-165V 

47K 47UUF 

27K lOOK 

-203V -I06V RESET 
INPUT 

Figure 3-9. Typical Low Speed Flip-Flop Cirouit -20 p,seo 

d. PULSE FORMERS. - The pulse tormer, PFR, 1s a devIce used to reshape 

decaying pulses and to restore eXQot computer timing to pulse trains or control. 

signals. The PFR consists of ft vacuum tube driver, a clock gate, and a high

speed flip-flop. A sohematio diagram of a typioal PFR is presented in Figure 

3-10. The PFn shown responds to negative-going input pulses. Biasing 

tho driver tube properly will make the PFR respond to positive input signals. 

The PFR in Figure 3-10 is shown in the normal oondition, i.e., there is no 

signal on its input and the FF section is in the "reset" state. With no input 



-71V 
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signal the driver tube conducts holding its plate voltage to a clamped -8Ev. 

The potential of the control grid of V2 is held by the voltage divider ~ction 

of the leK and 31.7K resistors at approximately -90v. These two levels control 

the clocl~ gate to the extent that there is no output from tile section re

ceiving TPt's. Thus, the FF is maintained in the .treset" state. TP-'s wi~l 

appear on the grid of V2, but since V2 is already cut off, they will have no 

effect on the status of the flip-flop. 

--.J PFR ~ 

-7IV-

-88V-

+60V 

7.5K 

-150V 

-SOY 

Figure 3-10. 

TP(-) 

-216V 

+70V 

TP(+} 

-4V -34V -4V -34V 

-190V -190V 

--7IV 

--B8V 

Schematic Diagram, Typical Pulse Former 
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The presence of the signal (negative-going) on the input to the PFR oauses 

the driver tube to oease conduction. This raises the plate potential of VI to 

the clamped level of -7Iv. This voltage alerts the positive section of the 

Clock Gate to rise to -71v upon the occurrence of the next TPt. This rise in 

potential appears on the control grid of V2 causing It to conduot. Normal 

flip-flop aotlon cuts off V3. The -7lv plate potential of VI keeps the nega

tive section of the Clock Gate inoperative, thus the TP-'s oannot affect the 

condition of the FF section of the PFR. 

When the signal on the PFR input disappears, VI again conduots, bringing 

its plate voltage down to -OOv. The -88v level disables the positive section 

of the Clock Gate and it alerts the negative seotion. The next TP· will lower 

the voltage level of the control grid of V2 to -88v. This causes the FF to 

ohange state baok to the original or normal condition. 

Since the switching time of the FF seotion of the PFR is in the order of 

.00 ~seo. and since both the upper and lower levels of the outputs are olamped, 

the signal output of tho PFR can be considered a square wave whose leading 

and trailing edges are in exact timing with pulses from TPG. The PFR will 

reshape any decayed pulses applied to 1t; however, its prime function is to 

keep signal or information flow in synchronism with oomputer timing. Since 

the TP's which operate the FF follow the signal input to the PFR. there is a 

delay between the signal in and the signal out. Logioally the PFR 1s treated 

as a delay with a period of one-half pulse time. 

e. BINARY COUNTERS. - The Binary Counter, Be, 15 a bi-stable device which 

is used as a radix two counter, BC has only one input, but It ohanges state 

each time a pulse appears on this input. One DC indicates whether it has 

received an odd or even, 0 or I, number of stepping pulses. .Be is provided 
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with a carry pulse which may be supplied to a successive Be thereby increas

ing the maximum number of input pulses which may be accurately recorded. 

Figure 3-11 presents a schematic diagram of a typical Binary Counter. Vacuum 

tubes VI and V2 form the bi-stable section and V3 is a Cathode Follower 

trigger tube for the counter. 

The Be in Figure 3-11 is shown in the "1" condition. There is no 

input on V3, VI is cut off and V2 is conducting. The crystal diodes between 

V3 and the plates circuits ~f both VI and V2 are not conducting since the 

plate potentials of both tubes are below the cathode potential of V3 (-95V 

and -150V. respectively, vs. -90V). In this situation, the coupling capacitor 

between the plate of V2 and the control grid of VI has a charge of approximately 

60V and the coupling capacitor between the plate of VI and the control grid 

of V2 is charged to approximately 95V. When the negative-going input signal 

of 65V, amplitude is applied to V3, the diodes between V3 and the flip-flop 

section conduct forcing the plate potential of both tubes down to about -155V. 

This lowers the reference potential of the charges on both coupling capacitors. 

Thus, when the input pulse disappears and the plate potentials tend to rise 

together. VI will be driven into conduction first since its grid potential 

is at a higher level because of the original smaller charge on its control 

grid capacitor" When VI conducts, V2 is held cut off by normal flip-flop 

action. The next input pulse (negative going) into V3 causes the routine 

to repeat itself except that the situation in the counters is reversed and 

as a. resul t V2 conducts and VI is cut-off" 
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2.5K 

IK 

-300V 

-50V 

"O"OUTPUT 
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14 
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10K 150 
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Figure 3-11. Schematic Diagram, Binary Counter 

Outputs are provided from both the "0" and the ttl" sides ot the Be, In 

addition, the "I" side supplies an output which is connected to the next 

counting stage. This output supplies a stepping pulse to the next stage when 

Be is pulsed to the', "0" state. 
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NOTE 

THE STEPPING PULSE OurPOT OF THE BC \qIll.. PASS BOTH POSITIVE
AND NEGATIVE-GOING SIGNALS AS THE BI-STABLE SECTION OF OC 
CHANGES STATE. HOWEVER ONLY THE NEGATIVE-GOING SIGNAL WILL 
HAVE ANY EFFECT ON THE NEXT STAGE BECAUSE OF THE ISOLATION 
PROPERTIES OF THE CRYSTAL DIODES FOU-OWING THE CATHODE 
FOLLm~ER TRIGGER TUBE. 

Most Ee's are provided with a CLEAR input. This permits the operator to 

force the :SC's to "0" by depressing the proper switch on se. 

f. DELAY FLOPS. - The delay flop, OF, is similar to the flip··flop except 

that it has on ly one input. and it resets i tse If at a predetermined time after 

it has been put into the "set" conditi~n. The automatic resetting is con-

trolled by circuit design. Figure 3-12 presents a schematic diagram of a 

typical delay flop. This delay flop has a period of 50 milliseconds. 
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Figure 3-12. Schematic Diagram; Delay Flop - 50 Millisecond 
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When a negative going signal appears on the input to OF, normal flip-tlop 

action causes the oonducting side .to cut oft and the non-conducting side to 

oonduct. The change in the plate potentials applies a oharge on the .15 ~f 

capaoitor which is in the control grid circuit ot the input side pi the DF. 

The time constant of the RC network involving the .15 ~f capacitor and the 

27K resistor is such that aiter 50 milliseconds have elapsed the capacitor 

will be charged tG potential which is sufficiently positive to cause the OF to 

~~ito" baek to its original state. 

Figure 3-13 presents another type at delay flop. This DF uses a twin 

triode 6SN7 vacuum tube. Normally the 15K oathode resistor keeps the oathode 

potential at about +65V, well above the +20V oontrol grid potential of the 

input half of the DF. The input side is there lore normally cut~·off. The 

high plate potential of the input side holds the control grid of the other 

side 8uffioiently high for it to conduct. 

OF 
350MS 

+20V 

+250V +250V 

4.7M 

VI 
6SN7 

68K 

+250V 
OUTPUT 

33K 

Figure 3~13, Schematic Diagram, Delay Flop - 350 Millisecond 
De lay Per iod 
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A sufficiently positive signal applied to the OF causes the input side 

to conduct. The plate voltage of this side drops from approximately +250V 

to about +40V. This drop is apparent on the control grid of the normally 

conducting side and causes it to cut off. The DF will remain in this con-

dition until the .2,~f capacitor, drawing current through the 4.7M resistor, 

charges up to 250V. The time constant for this He network is 350 milliseconds. 

The output of this DF is supplied by the normally conducting side. 

g. THYRAFLOPS. - The thyraflop, TF, is a normally non~conducting thyra-

tron which, when pulsed, prod~ces an output for a predetermined period. The 

period of the thyraflop begins with the receipt of the input signal. This is 

true even if it has not recovered from the previous signal. Thus the thyra-

flop is referred to as a "retriggerable" delay element. Thyraflops are used 

frequently in the input circuits to DF's. This combination is referred to as 

the retriggerable delay flop, RDF, since the TF will hold the· DF in its un-

stable state as long as TF continues to receive input signals. Figure 3-14· 

presents the Thyraflop circuit schematically. 
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Figure 3-14. Schematic Diagram, Typical Thyraflop, 
10 Millisecond Delay Period 



A positive going pulse' of approximately 60V amplitude on the oontroigrid 

causes the thyratron to conduct •. The plate potential drops from +90V to about 

-142V. When this occurs the .01 ~fplate-cathode coupling capaoitor which had 

an origi.nal charge of 240V immediately·discharges to about av. This produces 

a negative-going signal on the thyraflop output of 232V amplitude. The -142V 

plate potential is not enough to maintain oonduotion and the thyratron cuts 

off. When the thyratron outs off, its plate potential rises to +90V. The 

.01 J.1.f capacitor draws ourrent through the 1.2 M re.sistor until it is charged 

to 240V. The RC time constant is suoh that the .01 J.1.f capacitor is fully 

charged 10 milliseconds after the thyratron is out off. Thus the output of 

the oircuit is a negative-going pulse, with an amplitude of 232V and a minimum 

duration of 10 milliseconds. 

If the thyratron is fired while the .01 ~f.capacitor 1s 

charging, it immediately discharges and the recovery period begins anew. For 

this reason the thyraflop is referred to as a retriggerable device. 

h. RESISTOR-COMPARATOR CIRCUITS. - The Resistor-Comparator, RCP, is 

primarily a checking device. It reoognizes the presence of two or more signals 

on its several inputs. 

put condition of RCP. 

Figure 3-15. 

Less than two input signals has no effect on the out~ 

A typical RCP oirouit is presented schematioally in 

The operation of Rep is dependent upon the voltage divider aot10n between 

the potential of the input lines which are in the signal oondition and the 

potential of the unselected inputs. 'Normally the potential of all inputs is 

held at -25V~ This holds point A, and therefore the control grid of the 

6SN1 output vacuum tube at -2SV. The -25V oontrol grid potential 1s far enough 

below the cathode potential, approximately -19.7V, to hold the vacuum tube non

conducting. 
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-25V -50V-25V -50V -25V -50V -25V -50V -25V -50V -25V 

2 3 4 5 6 

Figure 3-15. Schematic Diagram, Typical Rep 

If a signal appears on one input, e.g., Input I, its potential rises to 

+5V. The voltage divider action between +5V, across the 50K resistor on 

Input land -25V across the 5-50K resistors in parallel of the other inputs 

raises the potential level of point A to apprOXimately -20V. This is DOt 

enough t.o cause the vacuum tube to conduct. However-. if signals appear on 

two of the inputs, the voltage divider action is between +5V, across a SDK 

resistor and -25V and only 4-5OK resistors in parallel. As a result the 

potential of paint A uses to -19V., enough to cause the vacuum tube to conduct 



and produce the output signal condition from Rep. A similar situation exists 

if more than two of the inputs are selected. 

i. DELAY ELEMENTS. - Ordinarily the transit time for an electrical effort 

through a conductor is too short to realize any practical storage capacity. 

Therefore means are devised to effeot the spaoe-time relationship necessary 

to preserve or retard serially moving information. Univao II utilizes two 

types of serial storage or delay elements. viz •• the Short Mercury Tank or 

acoustic delay group and the eleotrical delay line. 

(1) SHORT MERCURY TANK DELAY GROUP ..... The Short Mercury Tank delay 

group is used where a relatively long delay with no ta~-offs is required. It 

provides the main delay for the register elements. The delay in the short 

tank is effected by the slow transit time of 8n800u8tio pattern of impulses 

through 8 column of meroury. .The column of mercury together with its assooi-. 

sted circuitry is referred to as the Main Delay Group. MDG. The oircuit 

diagram of an MDG is presented in Figure 3-16. 

25L6 

7AK7 

1I .. 5CW 

---tMDG88 ~ AGe 
MONITOR 

Figure 3.16. Short Mercury Tank Delay Group 
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The pulse train enters MDG through a PFR. The properly shaped and timed 

pulses are impressed on a 11.5 me continuous wave by a 7AK7 modulator circuit. 

The modulated wave is applied to a transducing crystal which is in direct 

contact with the mercury column in the mercury tank. The acoustic wave pattern 

thus generated is beamed towards a receiving crystal at the other end of the 

mercury column. This crystal re-enters the wave pattern into the electrical 

circuitry. The modulated wave passes through three stages of amplification 

after which it is applied to a detector. The detector separates the pulse 

train from the continuous wave. The pulse train is amplified, adjusted to 

proper timing by an electrical Dc and amplified again; then it passes through 

the output of the MDG. AGC is provided between the detector and the three 

amplification stages following the mercury tank. 

The tolerance of the mercury tank delay is acceptable while it is 

held at a temperature of between 62°C and 65OC. This temperature is maintained 

by a heating coil which is under control of a thermostat. When the temperature 

falls to 62°C, a signal is supplied from the thermostat to the control grid of 

a 25L6 amplifier tube, causing it to conduct. When this amplifier conducts it 

draws current through a coil which is wound around the mercury tank causing 

the necessary heat to be generated to maintain proper temperature. When the 

amplifier conducts, a neon on SC lights indicating heat is being applied to 

the particular mercury tank. 

(2) ELECTRICAL DELAY LINES. - A transmission line involving a series 

of LC circuits requires a longer transit time by an electrical impulse than 

a straight wire. The total delay of such a line is dependent upon the number 

of LC circuits within it. The schematic presentation of an electrical delay 

line is shown in Figure 3-17. The input to the delay line has an impedance 
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compensating eircuit composed of a coil, a resistor and a capacitor. This 

matches the impedance characteristics of the delay line with the plate circuit 

of the vacuum tube driver supplying the input signal. The delay line is 

terminated with a resistor and capacitor connected in parallel to prevent the 

reflection of 'any signal back into the delay line. The output of the delay 

line may be taken from any tap following an LC section, depending on the 

delay requirements of, the circuit in which it is contained. 

OUTPUT 

INPUT ....----

1.6K 

Figure 3-17. Electrical Delay Line 

j. TIMING PULSE GENERATOR AND TIMING PULSE DRIVERS. - The Timing Pulse 

Generator (TPG) is a~,master oscillator which generates the standard timing 

pulses (Tpt s ) for all circuits in the computer. The timing pulses from TPG 

occur at a 2.25 megacycle frequency, are .08 J.Lseconds wide and have a 70V 

amplitude. Basically, the TP generation system operates as follows: a master 

oscillator produces a 2.25 me sine wavei this sine wave is applied to 8 

ringing circuit which produces a damped wave of a higher frequency, the damped 

'wave enters a clipping circuit which passes only the first positive pulse, this 

pulse which is .08 J.Lseconds wide and occurring at a frequenoy of 2.25 mc is 

suppli~d to a group of ten Clock Gate Drivers for distribution to the various 

circuits. 

The TP generation system is presented schematically in Figure 3-18. The 

oscillator oircuit composed of a 2.25 mo crystal and vacuum tube VI. produce a 
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pure sine wave. This sine wave is applied to the control grids of V4. Since V4 

is biased well beyond cut-off, it is driven into conduction by only the posi

tive-going sections of the sine wave. When V4 conducts. oscillations are 

produced in the 1 ~h choke ringing section of the plate circuit. These 

oscillations are a damped wave, whieh is regenerated in synchronism with the 

positive sections of the original sine wave. The damped wave is applied to 

the control grids of the clipping tube V5. The low bias on this tube permits 

it to respond to only the first positive-going portion of the damped wave. The 

output of the clipper tube contains a transformer which changes the high 

voltage-low current vacuum tube output into a low voltage-high current signal. 

The output of the transformer is a succession of positive-going master timing 

pulses .08,u.seconds wide, with an amplitude of 70V (-125V to '-55) and occurring 

at a 2.25 mc rate. These pulses are communicated to the ten Clock Gate Driver 

circuits for distribution to the various computer elements. The master timing 

pulse is also applied to an AGe circuit for TPG. The signal enters the plate 

circuit of diode vacuum tube V6 via a 3300 ~f capacitor. V6 is normally held 

cut off by the -60V plate potential acquired by the voltage divider action 

between the -40V and the -74V. When the rise in its plate potential is suf

ficient, V6 conducts. The change in cathode potential raises the bias on 

amplifier V7. The output of V7, a negative-going signal. is applied to the 

screen grid of V5, reducing the gain of the clipper tube. 

TUNING PROCEDURE 

Adj us t variable capaci tor © to produce a minimum voltage reading 

(node) at the screen grid of V5, point @ • 

A typical Clock Gate Driver circuit is presented schematically in Figure 

3-19. The master timing pulse from TPG is transmitted via a coaxial line to 

(Continued on Page,91) 
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Figure 3-18. Schematic Diagram, Timing Pulse Generator 
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(Continued from Page 88) 

the 9 Clock Gate Drivers. Each Clock Gate Driver consists of a voltage 

amplifier, a pulse transformer, and an AGe circuit. The pulse transformer 

has a double secondary which permits the selection of both positive and nega-

tive going TP's. The outputs should have a swing of approximately 38 volts 

(positive or negative) from their reference voltage. The Clock Gate Driver AGC 

reduces the voltage on the screen grid of the voltage amplffiertube in propor

tion to the level reached by the rms voltage of the TP+ section of the pulse 

transformer. An output from the AGe section Is connected to a video monitor on 

sc. This permits the operator to check the performance of the Clock Gate 

Driver circuits in as much as the condition of the vacuum tubes determines the 

AGC developed. Switches on SC provide the means for selecting the AGe voltage 

to be monitored, which should be negative, but not exceeding -9 volts. 

k. ADDERS ...... Any device which reacts to input pulses to produce an output 

in a manner which corresponds to the performing of binary addition is termed 

an adder. Binary addition is accomplished according to the following laws: 

0+0 = 0 

o + 1 = 1 

1 + 0 = 1 

1 + 1 = Ot carry 1 

This is the modus operandi of the adder; ,but with a signal condition substituted 

for a ttltt and a no signal condition for a "0" in the equationso 

Th~re are three basic adder circuits in the computer: the Quarter Adder, 

the Half Adder and the Full Binary Adder~ All three react to input pulses 

in the same fashion, their difference, logically, lies in how they are equipped 

to handle the carry pulse situation, The quarter adder does not generate a 

carry pulse; the half adder can produce a carry pulse; and the full adder not 

only produces a carry pulso v but it also accommodates a carry pulse from its 

previous addition v combining it together with the signals appearing on its 

addend and augend inputs into the sum. 
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(1) QUARTER ADDERS. - A typical quarter adderi QA, is presented 

schematically in Figure 3-20. The basic element of QA is a 28D7 twin pentode 

vacuum tube. Both halves normally conduct. The plate potentials of both sides 

are held by clamping action at +220v; the cathode potential at point B is approxi-

mately +200v; and the potential at pointC~ the output of QA, as a result of 

\roltage divider action, is approximately +190v. When a positive going signal 

is applied to one of the control grids, but not to the other w its associated 

side conducts more heavily.- The plate potential of the addressed side cannot 

drop because of the +22v lower limit clamping circuit. However, this heavier 

conduction will raise the voltage at point B to about +2lv. The rise in cathode 
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Figure 3-20. Typical Quarter Adder 



potential is also apparent on the other side of the vacuum tube, and as· a 

result, there is a decrease in the potential difference across this side. This 

tends to drive the unaddressed side to non-oonduotion, aausing the plate 

potential to rise to the upper clamping limit of +240v. Point A follows this 

voltage rise and as a consequence, point C will rise to about +200v. The out-

put of QA is, therefore a positive going signal of about 'IOv amplitude. 

If both oontrol grids of QA receive input sJgnals simultaneously. both 

sides will attempt to conduct more heavily. This will attempt to raise the 

cathode potential, which in turn will cause both sides of QA to conduct less 

heavily. The two actions will, in effect, cancel each other and there will be 

no change in the output condition of QA. 

(2) HALF ADDERS. - A Half Adder, HA~ is an arrangement ~f "OR" and 

"AND" gates which will produce an output from signals on its two inputs in 

accordance with the laws of binary arithmetic. Provision is made in HA to pro-

duce a carry signal for the situation I + I = 0, carry 1. Figures 3-21 and 

3-22 present, schematically, two types of half adders. 

Points A, Band C on both schematio diagrams correspond, respectively, to 

pOints A, Band C on the logical diagram of HA presented in Figure 3-23. A 

signal at point B is the CARRY signal since it is generated only in the 1 + 1 

condition. A half adder is so called because it requires an arrangement of 

two half adders to make a full adder. An inverter on the SUM output correct~ the 
polarity of the SUM signal. 

(3) FULL ADDERS. - The schematic diagram of a full Binary adder is 

presented in Figure 3-24. The Full Adder is able to combine any sequence of 

binary digits or signals, appearing on'its three input lines simultaneously, 

and to supply a carry. if required, to the next. binary place. The additions 

the Full Adder 1s capable of performing may be illustrated in the following 

manner: 

(Continued on Page 97) 
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Figure 3-21. Typical Half Adder, Type I 
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ADDEND 

AUGEND 

-34V 
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2.2K 
-34V 

-34V 

-50V 

Figure 3-22. Halt Adder, Type II 
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Figure 3-23. Logical Diagram, Halt Addor 

95 



...0 
0--

SUM 
OUTPUT 

U 
+60\1 

f 

-+80',1 

+90V~ 0Yi 2:221< 1220K +60~~ 
! I - .".: .t SUM OUTPUT 

03 V IS,· SUPPRESION 

I. U . 2516 =- 15 ,GATE 2K? ~ ~ 
• .. + t ~ n 2K~ 47OK~ ~ 

L~--=::-:--T -

12 K • ..... ~.l. f 3 6K 361< I 
-106V~ 15K _ 15K _ 15K .. 12K +246V~' . 

~ TRiPLE -I~V~ -I06V~ -I06V~ ~74V -ISV 

- - - COINCIDENCE ,.--,'-"'" r4-, PAIRED' r TRIPLE INPUT .-____ -'- ~ + GATE ~ ~ ~ ~ ~.' C'i'.f'CIDE~CE -106',1 , "OR"GATE 

+1:5\ I +If'V I -..165'" i I . I! G E ~ , 

fl65V 

+165V 

u I "0 € u ,: 1I0~ 1.5 II "O~ u I z:r u 11' 2'5-+K2~'.' u I +Zt ~ )' ,:r u, a:'~6SV U I 
I 3 3 I< ~ 3 :3 I( 3 3 K S ~ 2 51($ 2 5 K II 

~9C"'~l r&OV~l ,+90~ +90V~+-90V~ i ~1"90~ f +90V~, +90V~ +9OV • 

__ ..... ' >'!C' "-~""i II" , ,,_ .... \'2 I _ ... : ',113 o-Jill V,4 '""~ .. , v5 _.cO yO. • .. r~ ...... t ... ',."...·I-=-S..-. 
+£O\r~ 25 .. 6 -=.,V~ 25lE --=:Sv;/---yr 25c..6 ~ .60V--n- 25L6 ~ "..........,.... 25L~:~_ .. ~5L6_ +6:J"~ 25L6~60V 25L6 _f6OV 25L6 

+70," (W ·iO'~"OV:g., +70V ~ +70V~ ::: +70V ;;:r +70Y ::- +70' 

,I I! i' ; j I 1 I I 
~ In -== !S1. "7 i ... 'L =- JL ~ ,J"'l -l- FL -l- In -l- ,J1-

I 

-+8. .IFt .~ i ... rt +ev • I I n ~.7K ' n 
• i: I • I i I' rom ' . 
! ! t---' 21 "'--1 ! I . I 21 I 

\SBO.21 2; i 21 1+6'" I'. 1680 21 21 121 I -+ev I 
~,'\._tTfr~rm-'~ t i ~ ... ~..r~W4-(!T0~ ~ 

I, i i ! I <;S60 1 i . I I I I (560 
. ....L ...L ..l... ..l..? 1 ........ .1. ..1... ..L 
1 27", 35....... 5 r 3S""", ~ I i 27 ~ 35"'l' ST 35,...., j 

I I I C>{ ~ "I '01. Co 

: ! l . ;'<: blo I ! l I f'I4 k' 10 

TP-- ~_IU >S6O 430 TP- 560 430 
I -4V~? -4V I -4V.....Jf, -4\1 

+6t * -,.,~~ ~:: -,<' '.OV ill -,.,401 LJf--34V 

I 1 'I , • .j 

~
. ; tOK,( ~ ~ 112 i Y3 47 ~ I 10K,( .-

7.!>K ~ ? i 18K 25L6 25L.6 lel(~ ~ 7.5K ~ ? ~. 
-71V i t ~ 33:::: 33 T -IL. "~ 

-216\1' A A --- - .! I -71';; .'! , ,I -216\1 

I I .. IL -nov t--+-'w~ i '.........-... r--in1 +7011 ~ 
-eev~ .." ~ t31.7K Q4Y I 31.7Kf -S8;tJ 1-' ~ • 2 

; V I ;& 10K , 'V2 . 10K 
t.:l.D. ENe !25L6; ~ ~ ! I AUGEND l25LeF,IOK?; ~ 

~
NOL" . I • I , '-t90\l~NPUT ~ 

'"'1"'" ('7'::2 , .... -190v 1...f - ..... -19QV 

-0'· • -,. 

~
i '~! -74V ~ . . .. . i 

lOOK I-aov j 100K< :-eov I 
TP+ I I TP .. , , , 

-74\i 

-BOV -ISOY -80',1 -!SOY 

Figure 3-24. Schematic Diagram, Full Adder 

+ 8 \I ! n. 2~ 71< 1 D 
t 
~. - cOO~OOOUi. 00°4 t I 
I 1 1 1 1 560 ~ ! 27\ 351 5I 35

T I 1 ;f'4 10 

CAI<RY 
INPUT 

.W 

lOOK 

TP- 560 
-4V 

-+60V ~ -34V I 

Art * 1_216v~ 

-74\1 

TP+ 

-80V -150V 

-l-

-/90V 



(Continued from Page 93) 
ADDEND 0 0 0 1 0 1 1 1 
AUGEND 0 0 1 0 1 0 1 1 
CARRY Q ! Q Q 1 .! .Q 1 
S-UM 0 1 1 1 10 10 10 II 

Each signal entering the Full Adder is applied to a PFR. Each PFR has two 

outputs, one ooming directly from the plate of. the .treset" side of the FF and 

the other from a tap in a delay network in the plate circuit of the same vacuum 

tube. These outputs go, in various combinations, to nine amplifiers, VlO 

through V18, The amplifiers supply inputs to the different gating circuits of 

the Full Adder. 

The operation of the Full Adder .is considered in the oases of: a signal 

on one input only, signals on two of the inputs, or signals-on all three inputs. 

A signal oondition on one of the inputs causes a. positive-going signal (·34v to 

-4v) to be generated by its associated PFR. If the signal appears on the Addend 

input, the undelayed output of the PFR is applied to the control grid of VI3 

causing it to conduct. The delayed output of the same PFR is applied to the 

control grids of V10 and V16 and causes them to conduct, (The purpose for 

using the delayed outputs of the PFR is to permit gates following VI3 to pro

duoe outputs, if required. before a signal appears in the oircuits following 

V16.) 

When VIO oonduots, a negative-going signal (+90v to +60v) alerts the Triple 

Coinoidence Gate. However, the other two inputs to this gate supplied by VII 

and VI2, are held at +90v, Therefore, the output of the Triple Coinoidence 

Gate is maintained at +90v, or the no signal condition. 

When via conducts, negative-going (+90v to +60v) signals alert two of the 

Paired Coincidence Gates, However, neither of these gates can produce an output 

because their other inputs, coming from V14 and Vl5, are held at +90v and thus 

the gates remain disabl00. Both inputs to the third Paired Coinoidence Gate 
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remain at +90v. Since there is no output (+60v) from any of the Paired 

Coincidence Gates there is no inhibitory signal (+90v) on the Sum Suppression 

Gates, and in addition, the no signal condition exists on the Carry Output. 

The negative-going (+90v to +60v) signal produced when V16 conducts. is 

applied to the Triple Input "OR" Gate. The po.lari~y of the crystal diodes in 

this gate is such that a negative going signal on any of its inputs will pass 

into the circuitry beyonds The fum Output Suppression Gate will not interfere 

with the passage of the output from the Triple Input "OR" Gate because it is 

normally alerted by the lower limit (+60v) plate voltage of normally conducting 

amplifier V19. The signal will then pass through a crystal diode nOR" gate, 

the output of which is the Sum Output. 

The same reactions within the Full Adder occur if the initial signal 

appears on the Augend or Carry inputs. Thus the combination of a signal on 

one input and no signals on the other two inputs yields a signal on the Sum 

Output and no signal on the Carry Output. 

The second case considers the stimulation of two of the three inputs. If 

signals appear on the Addend and Augend inputs f for instance, positive-going 

(-34v to -4v) signals are gen~rated by their respective PFRts. The undelayed 

output of Addend PFR causesVl3 .to conduct and the undelayed output of the 

Augend PFR causes Vl4 to conduct. While the negative-going (+90v to +bOv) 

outputs of Vl3 and Vl4 both go to two of the Paired Coincidence Gates they are 

common to only one of them. This coincidence Gate, though, is properly alerted, 

causing a drop in its output potential which is communicated to Vl9 through an 

AC coupling capacitance as a -20v amplitude pulse. V19 cuts off. The rise in 

plate voltage (+90v) removes the enabling level from the Sum Output Suppression 

Gate. The change in the plate potential of V19 is applied to cathode iollower 
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V20 and amplifier V2l. The output of V21 is the Carry Output; any change 

(negative-going) in its normal condition indicates a situation exists in the 

signal oombination on the inputs of the Full'Adder which requires 8 carry pulse. 

Signals are ,transmitted from the delayed outputs of the Addend and Augend 

PFR's to V16 and V17, causing them to conduct. The lowering of the plate 

potentials of V16 and/or V17 is al~o apparent on the output of the Triple Input 

"OR" Gate. However the effect of this potential change oan appear no further 

sinoe it is deleted by the t90v output of V19 on the Sum Output Suppression 

Gate. 

The delayed'outputs of the Addend and Augend PFRts also oause VlO and VII 

to conduct. The negative-going outputs from VlO and VII alert the Triple 

Coincidence Gate; however, it is held at +90v by the plate potential of non

conduoting V12. 

A similar situation exists within the adder regardless of which two of the 

three inputs are stimulated. Thus. a signal on two inputs to the Full Adder 

yields no signal on the Sum Output and a si~na1 on the Carry Output. 

The third oase involves the presenoe of signals on each .of the three inputs 

simultaneously. Eaoh of the input PFRts produces positive-going signals 

(-34v to -4v) on both the undelayed and delayed outputs. The undelayed outputs 

oause amplifiers V13. V14 and V15 to conduot. The +60v plate level of these 

amplifiers alert all of the PairedCoinoidenoe Gates. The output of anyone 

of the Paired Coinoidence Gates is sufficient to out off Vl9, which in turn 

produces an inhibit (+90v) on the Sum Output'Suppression Gate and supplies the 

carry signal through V20 and V2l. 

The delayed outputs of the PFRis cause V16, V17 and V18 to conduct. The 

+60v plate potential of these amplifie~s is apparent on the output of the Triple 
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Input "ORtt Gate. However f this signal cannot pass the Sum Output Suppression 

Gate because of the +90v inhibitory level generated when VI9 is cut off. 

The other destinations of the delayed outputs from the input rrnfls are 

amplifiers VIO, VII and V12. A positive-going pulse from the PFR's causes 

these amplifiers to conduct. The +60v plate potentials of VIO, VII and VI2 

appearing on the inputs of the Triple Coincidence Gate causes its output to 

drop to +60v, or the signal condition. This signal passes into the Sum Output 

as the sum signal. Thus, with signali on all three inputs, indicating the 

addition of three binary "l's"f the Full Adder produces a sum of "I" and a 

carry of "Itt. 
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4. ELECTRICAL DESCRIPTION OF PRINTED-CIRCUIT CHASSIS 

a. GENERAL o .- The circuits which directly control all of the internal 

storage of Univac II are provided by an arrangement of 310 printed~circuit 

chassis o The circuit design is such that only 29 different chassis types are 

required. These· are designated types 1-27, 29 and 30. There is no chassis 

type 28 0 The 310 printed-circuit chassis are mounted in Bays E, M, Nand GV 

of the Central Computer. Each bay section provides space for 36 chassis in 

three rows of 12 chassis positions each. Not all of the chassis positions are 

fi lied. 

In addition to the circuits contained on the standard printed-circuit 

~hassis, two types of printed-circuit cards .are mounted within the packages 

that physically contain the core-storage planes. These are the diverter 

circuits. One type, the Buffer Diverter. serves the intermediate storage 

registers, rI, rO and rZW •. There are six of these cards. a pair are found 

in the following chassis positions: M2-3T, M2-3V and N2-3Vo A second type, 

the Translator Diverter, serves 'the main memory. rMo There are teri of this 

type located in the memory box inside the computer. 

Table 4-1 indicates the chassis type found in each chassis position in 

Bays E, M, Nand GV. A total of each of the various types found in each bay 

is provided, with the total number of chassis mounted in the particular bay. 

The symbol BD represents the location of the Buffer Diverter cards (actually 

this is the location of a particular intermediate storage regis.ter). The 

positions left blank are not used as chassis locations. 

This section describes the electrical operation of each type of printed

circuits chassis and e the two diverter cards. The emphasis Is on how the 

chassis operates rather than the logical function it performs o Signals 

(Continued on Page 106) 
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PRINfED-CIRCUIT CHASSIS POSITIONS & TYPES, TUIALS 

BAY E 

SECTION T 

pas TYPE POS TYPE POS TYPE TYPE TOTAL 

1 24 13 25 25 
~ 19 I 6 

2 24 14 1 26 111 2 3 
3 24 15 ')~ 27 lQ 3 

4 24 16 1 28 16 4 

5 24 !7 '),4. j 29 lQ 5 

6 24 18 1 30 h 6 5 
7 24 19 : 25 31 lQ 7 

8 24 20 1 32 19 8 

9 24 21 25 33 19 9 
to 24 22 1 34 ') 10 

II 24 23 24 35 lQ 11 4 
12 24 24 1 36 24 12 2 

13 3 
SECTION V 

14 

I 15 13 15 25 15 3 
2 16 14 16 26 16 12 
3 23 15 18 27 17 

4 30 16 13 28 18 
II 

1 
5 30 17 13 29 19 7 
6 23 18 16 30 12 20 

7 30 19 16 31 2 21 

8 16 20 15 32 2 22 
9 16 21 12 33 13 23 2 
10 11 22 6 34 16 24 15 
I I 11 23 6 35 16 25 4 
12 11 24 6 36 6 26 

27 
SECTION X 

29 

I 13 25 30 3 
-

2 14 26 BD' 

3 15 27 
4 16 28 

---~ --r----

5 17 29 
6 18 30 TOTAL _ 70 

~----- -------- _.,- .-... _---- • ____ -....1.-._. _~ 

7 19 31 ---1-------- f---------

8 '--3j- 32 
~--- --_.----- .--~--. 

9 33 --
10 22 34 
~- - -----

I 1 23 35 
'------'-11 T 24 12 16 36 16 



TABLE 4-1 (Cont~d) 

BAY M 

SECTION " 

POS TYPE POS TYPE POS TYPE TYPE TOTAL 

I 5 13 5 25 5 I 3 
2 BD 14 5 26 fi 2, 2 
:3 BO 15 5 21 97 3 
4 20 16 £3 28 17 4 21 
5 20 17 8 29 9 5 9 
6 20 18 B 30 10 6 9 
7 20 .19 8 31 17 7, 

8 20 20 0 32 Q 8 9 
9 20 21 0 33 10 9 ~ 

10 20 22 0 34 17 10 ~ ...-"",,_.-...10. 

II 20 23 B 35 () 
.. -... ...... --. II 3 

12 20 24 B 36 10 ' 12 3' 

SECTION V 
13 2 
14 

I 4 13 5 25 Pi 15 6 
2 BD 14 4 26 5 16 6 
3 BD 15 4 27 21 17 3 
4 4 16 4 28 ?1 18 2 
5 4 17 4 29 1 ] 19 

.~-

6 4 18 4 30 1J 20 9 
7 4 19 4 31 15 21 6 

--~ -
8 4 20 4 32 

_-'O-a. ..... 
15 22 

9 4 21 4 33 6 23 1 
~--

10 4 22 4 34 6 24 
~ .... s .......... " 

II 4 23 4 35 6 25 
12 4 24 4 36 6 26 

SECTION X 
27 1 
29 1 

t 21 13 3.0 25 6 30 2 
2 1 14 10 26 6 BO _tl 
:3 21 15 30 27 ' 6 
4 1 16 18 28 2 
5 23 17 12 29 6 
6 29 18 12 30 lfi [TOTAL IDS: 
7 15 19 16 31 15 
8 15 20 16 ·32 6 
9 11 21 12 33 16 
10 16 22 13 34 13 
I I 16 23 21 35 16 

.... ~..--- -
12 21 24 1 36 2 
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BAY ~ 

SECTiON T 

Ipos TyPE POS TYPE POS TYPE TYPE TOTAL 

f ; 20 
,-,.. 

1 I 
. ..J 8 25 17 I .) 

oj 

c:;. I 20 
, 

:4 ! 8 26 9 , 2 J ') 

3 20 15 1 
8 27 10 , 3 21 

4 20 16 8 28 17 4 I 
5 20 17 B 29 9 5 3 
6 20 18 8 30 10 6 La 

7 20 19 8 31 17 7 

8 20 20 8 32 q 8 12 
9 20 21 8 33 10 I 9 3 
10 20 22 8 34 17 10 ~ 

I 

II 20 23 8 35 ?') II ? 

12 20 24 8 36 ?'J 12 I 3 
13 

SECTiON V 
i4 2 

I 3 13 5 25 5 15 4 

2 BG 14 3 26 5 16 A 
3 BD 15 3 .. 27 I 21 17 4 
4 3 16 3 28 21 18 2 
5 3 17 3 29 I 21 ! 19 

6 3 18 3 30 91 20 12 
7 '3 19 3 31 l 14 21 7 

8 :\ 20 3 32 14 22 2 
9 3 21 3 33 26 23 2 
10 3 22 ~ 34 26 
II 3 23 "1 35 26 

24 I 25 
12 I) 24 ~ 36 26 -.) 26 4 

27 
SECTION X 

29 

I 11 13 15 25 12 30 2 
2 II 14 15 26 12 8'0 2 
3 1 15 15 27 12 
4 __ ll_. _______ 16 15 28 23 - .. ----,,- - --
5 1 17 __ 1 A 29 ')~ 

~-.----------f------ -
6 _ -.lll __ -__ 18 ___ l_fJ ______ 30 

~-- -- -----
TOTAL 107 

7 18 19 __ lh-____ 31 6 
~----- ----- 1----- - -- ---

8 _~_(L ____ 20 ____ LQ _______ 32 2 -.------ - --- --------
9 3fL. ____ -< 21 ---1.6.-.-- 33 ? ---
10 6 22 _.liL 34 1 

-------~ ----------"-'-
I I 23 16 35 21 I __ 6 ______ ----- ,- ---
!2 6 24 16 36 21 
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BAY G 

SECTION T 

POS TYPE. POS TYPE POS TYPE TYPE TOTAL 

I . 13 25 I 

2 14 26 2 
:3 15 27 3 
4 16 28 4 

5 17 29 5 
6 18 30 ·6 9 
7 19 31 1 1h 

8 20 32 8 
9 21 33 9 
10 22 34 10 

II 23 35 II 
12 24 36 12 . 

SECTION V 
13 3 
14 

I 13 13 6 25 J~ 15 1 
2 13 14 6 26 16 16 2 

"." 

:3 13 15 6 27 1h 17 . 

4 16 6 28 18 

5 7 17 6 29 7 19 
6 7 18 6 30· 7 20 

7 7 19 6 31 7 21 
8 7 20 h' 32 7 22 
9 7 21 h 33 7 Z3 
10 7 22 34 7 24 
II 7 23 35 7 25 
12 7 24 36 7 26 

27 
SECTION X 29 

I 13 25 :30 
2 14 26 SO 
:3 15 27 
4 16 28 
5 17 29 
6 18 30 TOTAL 31 I 
7 19 31 

8 20 ,32 

9 21 33 
10 22 34 

" 
23 35 

12 24 36 
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(Continued from Page 101) 

to and from each chassis are considered by potentials and duration rather 

than by their purpose. Illustrations are provided where it is deemed desirable 

to show voltage-time relationships. Reference should be made to the schematic 

diagrams for the various chassis types. 

b. CHASSIS TYPE 1, MAGNETRON COUNTER. (Refer to XGI88199). - This chassis 

is comprised of two 6700 beam switching tubes. four diode OR circuits, ten 

diode AND gate oircuits and four 591,5 gate circuits. There are two counters 

per chassis w whose outputs must match to produce an output from the chassis. 

Twelve of these chassis are utilized in the computer as high-speed decimal 

counters to select addresses in the main memory (rM) and provide for the 

consecutive addressing in the input and output storage seotions (rI & rO). 

In operation, the counter is initially cleared by lowering the spade supply 

from -20v to -IOOv; this produces no output from the chassis. The counter can 

then be preset to one of its ten stable states. For example w an input on pin 

D (see figure 4-1) lowers the potential of spade D from -14v to -140v. An 

electron beam is formed which flows from the cathode to target D, presetting 

the counter to D. Selecting target D causes its potential to drop from +40v 

to -24v. This pot~ntial is applied to gat~ A; the output of the duplicate 

counter should also be on a count of D, supplying the other input (-24v) to 

gate A. thus output I of the chassis is a count of D (-24v). All other inputs 

from the chassis are at +40v. To step the counter to its next stable state, 

E9 a stepping pulse (-15v to +13v) is applied to both the "odd" gate. whioh 

is inhibited by the "Dtt output and is thus of no consequence. and the "even" 

gate which is alerted by the lack of an inhibit. The output of the "even" 

gate lowers the potential on grid E (and all even grids) from -90v to -175v. 

The low grid potential causes the beam to switch from target D to the next 

higher target, E. Since the duplicate counter will also be stepped to Eo 
(Continued on Page 106) 
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Figure 4-1 Magnetron Counter 
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(Continued from Page 106) 
output 2 will be a count of Eo The next stepping pulse will pass through 

the now alerted nodd" gate and cause the beam to switch to target F. The 

beam switched to target F instead of to target D because of the effect of 

magnetic field through the tube. 

CO CHASSIS TYPE 2, CLEAR & PRESET. (Refer to XGl05826)o - The clear and 

preset chassis is comprised of three amplifiers, one cathode follower. three 

delay lines, two pulse transformers and one OR circuit. Seven of these 

chassis are utilized to produce a pair of control pulses for the various 

magnetron counters; a CLEAR for the counter, and, 4 ~sec later, a PRESET for 

the eo unter. 

In operation, an input is applied to T31 or T33. See figure 4-2. This 

is a negative-going (+5v to -35v) signal (TT-B). The signal passes through 

a 1 ~sec delay to amplifier V2A. The output of V2A passes through cathode 

follower (V2B) to amplifier (VI) and a delay line. The output of VI is 

applied to a pulse transformer from which it appears on pin 13. This output 

is a negative-going (-20v to -lOOv) signal (TT-F) , and is the CLEAR (spade 

supply) for a counter. The other output from V2B goes through two 2jUsec 

delay lines (4 ~sec delay) to amplifier V5.· The output of V5 is applied to 

a pulse transformer and appears on T3. This output is a negative-going 

(-14v to -140v) signal (TT-H), and is the PRESET signal for a counter. 
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Figure 4~2. Clear & Preset Timing 

. d. CHASSIS TYPE 3, DIGIT PLANE CONTROL_ rIo (Refer to XG105834). - 'This 

chassis contains two M2 cores. two sense amplifiers, and two pulse stretchers~ 

The M2 cores function as intermediate storage for the input to and output from 

rIo The pulse stretchers produce inhibit currents for rI. There are twenty~ 

one of these chassis providing 42-bit storage for the half-word mode of 

parallel transfer used by the computer. 

(1) N5 TO M2. - Data is entered into rI from the N5 Input Distributor 

via the M2 cores. For example, if the N5 core contains 8 "ott, the input on 

T3l is a positive-going (-30v to -lOv) .2 ~sec signal. This signal, due to 

its short duration. will not set the M2 core •. Therefore, the M2 core will 
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remain In its cleared or ftO" state. If the N5 core contains a "1", the 

input on T31 is a positive-£oing (-3Ov to Ov) 1 ~see signal. This signal is 

sufficient to set the M2 core to the "l't state. 

(2) M2 TO rIo - All inputs to rI come from the M2 cores via the 

pulse stretchers. For example, a READ M2 signal and a TRANSFER M2 TO PS 

signal are applied to T11 and T9, respectively. Both of these are positive

going (-30v to +IDv) signals. If the M2 core contains a "1", the READ M2 

signal causes M2 to switch~ producing a positive-going (-14v to Ov) 1 ~sec 

signdl which is seen on TT-L. The core read-out enables a gate whose other 

input is the TRANSFER M2 TO PS signalQ The output from the gate enters the PS 

to produce an inhibit current which prevents the writing of a "1" (machine "1"9 s , 

memory "0"9 S) into the particular core in rIQ If the M2 core contains a "0", 

the read-out will show a positive-going (-14v to Ov) .2 J.Lsec signal on TT-L. 

This signal is not sufficient to alert the aforementioned gate, therefore the 

TRANSFER M2 TO PS signal is not impressed upon the input of the PS. The PS 

will not produce an inhibit current and a "1" (machine "O"'s, memory "l"Vs) 

will be written into the particular core in rIe The inhibit current is ter

Ddnated by the negative going (Ov to -I4v) DISCHARGER signal which appears 

on T78 This signal discharges capacitor CI4; C14 is charged if there is 

an input to the PSo 

(3) rI TO M2. - The 112 core is initially set by the UN:;ONDITIONAL SET 

signal applied to T30. This is a positive-going (-30v to +5v) signal. If the 

core in rI contains a "0", there will be no input to the sense amplifier, and 

the sense amplifier will hold disabled a gate whose other input is STROBE rI t 

a positive-going (-14v to +26v) signal. The M2 core thus retains a "Itt 

(memory "0 .. 11 s, machine "Ins s) 0 If the core in rI contains a "1'\ there will 
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be an input to the sense amplifier, and the sense amplifier alerts the afore

mentioned gate which will pass the STROBE rI to clear the M2 core. The M2 

core now contains a "0" (memory fll"os, machine '·ottO s ). 

(4) M2 TO MI. - A'transfer from rI to rM is accomplished via the M2 

and the MI cores o As an example to read out an M2 core, a READ M2 signal is 

applied to T17. If the M2 core contains a ttl", positive-going (-14v to Ov) 

1 Msec signal will appear at TT-L, this is the output (via T19) that will be 

transferred to MI. At this time, the bit that was read out of rI is restored 

in rIo The restoration is accomplished by the TRANSFER M2 TO PS signal which 

controls the inhibit current, as previously mentioned. 

eo Cf~SSIS TYPE 4, DIGIT PLANE CONTROL, rOo (Refer to XGI05836). - This 

chassis contains two M3 cores, two M4 cores, two sense amplifiers, and two 

pulse stretchers. TheM3 cores function as intermediate storage for the 

input to and the output from rOo The M4 cores function as intermediate storage 

between the M3 cores andUniservos and Supervisory Control. The sense ampli

fiers sense the output from rOo The pulse stretchers produce inhibit currents 

for rOe There are 21 of these chassis utilized to effect the half .... word transfer. 

(1) Ml TO M3. - A transfer to rO from rM is via the Ml and M3 cores. 

For example, if the Ml core contains a "0", the input to M3 from Ml on T33 

is a positive-going (-30v to Ov) .2 Msec signal. Due to its short duration, 

this pulse does not set the M3 core, and the M3 core will retain the preset 

"0". If the Ml core contains a "1", the input on T33 is a positive-going 

(-30v to Ov) I Msec signal. This signal is of sufficient duration to set the 

M3 core. 

(2) M3 to rO. - All inputs to rO are from the M3 cores via the pulse 

stretchers. For example, a READ M3·signal and a TRANSFER M3 TO PS signal are 

applied to Tl7 and T9 respectively~ Both of these are positive-going 
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(-30v to +lOv) signals. If the M3 core contains a "1". TT.E .il1 show 8 

positive--going (-14v to Ov) 1 J.Lsec signal. The signal from M3 alerts a gate 

whose other input is the TRANSFER M3 TO PS signal. The output from the gate 

enters the PS to produce an inhibit current. The output of PS inhibits the 

writing of a "lit (machine "l"ts, memory "Ottts) into a partieular core in rOe 

If the M3 core contains a "0", Tf-E will show a positive-going (.l4v to Ov) 

.. 2 J-Lsec signal.. This does not enab.le the aforementiened gate. therefore the 

TRANSFER M3 TO PS signal is not impressed upon the input of the PSG The PS 

will not produee an inhibit current and a "1" <machine "Ott's. memory "l'''s) 

will be written into that particular core in rD. The inhibit current is 

terminated by the negat~ve-going (Ov to -l4v) DISCHARGER signal which appears 

on T7. This discbarges capaeitor C13; C13 is charged If there Is an input 

to the PS. 

(3) rO TO M3. - The M3 core is initially set by the UrcONllITIONAL SET 

signal applied to T30 which is a positive .. going ( .. 3Ov to +Sv) signal. If the 

core in rO contains a flO", there is no input t8 the sense amplifier... There

fore the sense amplifier holds inhibited a gate whose other input is STReBE 

rOt a positive-going (-14v to +-26v) signal. The M3 core remains set and 

contains a "1" (memory "O"'s, machine "l"'s). If the core in rO contains 8 

ttl"., there .wi11 be an input to the sense amplifier. Therefore the sense amp1f:

fier alerts the aforementioned gate to enable the STROBE rO to clear· the 

M3 core and the M3 core now contains a "0" (memory '"l"'s, machine "O".s). 

(4) M3 TO AW ..... A transfer from yO to the Uniservos 1s 118 de via the 

M3 and 1M cores. As an example to read out 8 M3 core, a RFAD M3 sigDal 1s 

applied to T17. If the M3 core contains a fll", a positive-going (-14v to Ov) 

1 ~sec signal will appear at it-E. This signal probes a gate which is alerted 
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by the TRANSFE'R M3 TO M4 signal. Therefore the "I" that was in the M3 'core 

now appears in the corresponding M4 core. If the M3 core contains a "0", 

a positive-going (~I4v to Ov) .2 ~sec signal will appear at TT-E. This signal 

will not alert the aforementioned gate, and the corresponding M4 core will 

retain a "0". Also at this time, the bit that was read out of rO is restored 

in rD. This is accomplished by the TRANSFER M3 TO PS signal whieh controls 

the inhibit current,as was mentioned previously. 

A TRO signal, applied to T14 reads out the M4 core. This is a positive

going (-30v to +lOv) 2 ~sec signal. If the M4 core contains a ttl", a positive

going (-14v to Ov) 2 ~sec signal will appear on TT-N. If the M4 core contains 

a "0'\ a positive-going (-14v to Ov) .2 J..Lsec signal will appear on 'IT-N. 

This output appears on T12. The output from M4 controls the condition of 

the "Write" flip-flops. 

f. CHASSIS TYPE 5, LINE DRIVER. (Refer to XGI88862) ... This chassis 

contains three gates, two' pulse formers, two pulse transformers. three 

amplifiers, and one delay line. Twelve of these chassis generate the read 

and write drive currents for rI, rM, rZW, and rOo Each storage section 

utilizes three of these chassis to provide the drive current for the X(R)v the 

X(L). and the Y drive lines. 

(1) Read/Write Y. - Initially the cores in a memory register are 

cleared before information is stored in them. This is accomplished through 

the Line Drivers by a 6 ~sec negative-going (+5v to -20v) READ signal.' applied 

to T29 for example. This signal, inverted by VOl, is applied to V02. V02 

conducts and induces current into the 'secondary windings of transformer T02. 

A representation of this c~rrent may be seen between TT-D and TT-G. Using 

TT-D for a reference. TT-G shows a positive-going signal of 350 millivolts 

amplitude. 
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To stare (write) information in a core it is necessary to produce drive 

current of the opposite polarity (to the read current) on the Y drive line. 

This is accomplished by a negative-going (+Sv to -20v) 6 J.Lsec WRITE signal 

applied to T25. This signal, inverted by V04, is applied to V03. V03 

conducts and induces current into the secondary windings of T02. A repre

sentation of this current may be seen between TT-D and TI'-G. Using Tr-D for 

a reference, TT-G shows a negative-going signal of 350 millivolts amplitude. 

This current is terminated 1.2 ~sec after the positive-going (-3Ov to +Sv) 

TRANSFER signal has been applied to T16. The TRANSFER signal, after a 1.2 

~sec delay. turns on Q06, and subsequently turns off Q05. The TRANSFER signal 

also turned on QOl, Q02, Q03, and Q04, producing the negative-going (Ov to 

-l4v) DISCHARGER signal which may be seen at TT-K. 

(2) Read/Write X(R) or X(L). - Operation is similar to that presented 

in the previous paragraph, the exception being that the inputs (READ and 

WRITE) are gated by signals on T30 and T26 respectively. If the input to T30 

is an inhibit, so should the input on T26. This ensures that if there is no 

drive current for read X(R), then there also is no drive current for write 

X(R). The same situation prevails for X(L). 

(3) NO ADDRESS ERROR CIRCUIT. - This circuit is comprised of Q07 and 

TOI. The purpose for this circuit is to detect the no address condition. 

ice., if the drive lines are not terminated. During a normal Read/Write cycle. 

the emitter of Q07 is never more positive than its base (+8v). See figure 

4-3 (A). When there is no~addresst T02 is terminated in an open line, this 

causes excessive ringing in T02. This ringing produces a wave of sufficient 

amplitude to cause the emitter of Q07 to go mere positive than its base. 

causing a signal to be developed on the primary of TOI. The output ERROR 

signal may be seen at TT-He See figure 4-3 (b). 

114 



+8 V +10 
Q07 BASE -----1-------

+5 
TTrF OV 

-5V 

TT-H OV 

:-7V 

----.,,----

a. address selected 

-25V 

I rOV 

U-17V 
b. no address selected 

Figure 4-3. No Address Error Circuit 

g. CHASSIS TYPE 6, 6146 DRIVER. (Refer to XGl05668). - This chassis 

contains four amplifiers, six pulse transformers, two cores, and two OR 

circuits. There are twenty-seven of these chassis utilized in the computer 

to produce output signals, of either 1 ~3ec or 2 ~sec duration, that may be 

applied to drive many circuits simultaneously. 

As an example, a positive-going (-30v to +5v) sIgnal may be applied to 

either TIl or T15. This input is coupled through pulse transformer T04 to ampli

fier V03 and oore C502. V03 begins to conduct and C502 begins to switch •. The 

output from V03 is taken from pulse transformer T02. There are two outputs 
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from T02, one is a negative-going (Ov to -45v) signal whIch appears on Tl2, 

the other is a positive-going (-40v to +Sv) signal that is applied to ampli

fier V04 and C502. V04 conducts and causes C502 to complete its switch, this, 

in turn, increases the effect of the input to V03. V03 reaches saturation 

and the outputs from T02 begin to decay. C502 switches back to its initial 

state, causing V03 to cutoff, which in turn cuts off V04. While V04 conducts 

a negative-going (Ov to -40v) output is taken from T05 and appears on T3 

(TT-G) • 

The outputs on T3 and Tl2 may be either I ~sec or 2 ~see in duration. To 

produce a I ~sec output, the screen voltage on V03 is +9Ov and the bias on 

C502 is -2Ov. To produce a 2 j.J.sec output, the screen voltage on V03 is +60v 

and the bias on C502 is -liVe The other half of chassis is identical in 

operation. 

h. CHASSIS TYPE 7, PULSE FORMER, POSITIVE. (Refer to XGI88851). - This 

chassis contains two amplifiers, one diode clock gate circuit, one flip-flop 

and one pulse transformer. There are sixteen of these chassis utilized to 

resynchronize and reshape tit" pulses. 

Initially, amplifiers VOl and V04 do not conduct. VOl is held cutoff 

by the flip-flop whose initial state is V02 conducting and V03 cutoff. V04 

is held cutoff by its bias voltage (-15v). The flip-flop is held in its 

ini~lal state by the TP+ (-B8v to -7Iv) pulses that it receives. See figure 

4-4 for timing. When V04 is cutoff, its platevoltage(-71v) inhibits the 

clock gate 1.0 the TP- (-74v~t·o -9Iv) pulses, and the state of the flip-flop 

remains unchanged. A t pulse is applied to TI. If it is at least 15v in 

amplitude. V04 conducts and its plate voltage (-88v) alerts the cloek gate. 

The next TP- that appears on T12 passes through the clock gate to the flip-

flop and cuts off V02. which causes V03 to conduct. The rise in plate 
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vol tage of V02 also causes amplifier VOl .to conduot producing an output from 

the pulse transformer~ The output from the pulse transformer will continue 

until the next TPt pulse is applied to T20. This TPt pulse will pass through 

the clock gate and switoh the flip-flop back to its initial state, cutting 

off VOl and terminating its output. 
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Figure 4-4. Pulse Former, Positive Timing 
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io CHASSIS TYPE 8~ STATICIZER - SERIALIZER GATES .. (Refer to XGI88906). -

This chassis contains two 7AK7 gates f two type C cores, four amplifiers and two 

type M coreso Twenty-one of these chassis provide the necessary gating be

tween the Staticizer - Serializer line and the Ml register. The MI cores 

provide intermediate storage for the input to and the output from rM and rZW .. 

(I) STATICIZE. - Refer to Figure 4-5. A half-word enters the 

Staticizer-Serializer in serial forme When the entire half-word is in the 

Staticizer-Serializer, each bit is passed through a gate in the STATICIZER -

SERIALIZER GATES chassis simultaneously.. In operation, a ttl" input may appear 

on Tl as a negative-going (+90v to +60v) signal inhibiting the 7AK7 gate 

V02e Consequently, the positive-going (+60v to +90v) STATICIZER PULSE appear

ing on T9 will not pass through the 7AK7 gate and the M core will retain 

its preset tfl".. The MI core was initially set by the positive-going (-30v to 

+Sv) SET UN:ONDITIONALLY M CORES signal. If the bit applied to TI is a "0" 

(+90v) the 7AK7 gate is enabled.. The STATICIZER PULSE passes through the gate 

and pulse transformer T02 and clears the Ml core to "0".. T02 is also connected 

to core eSOl and amplifier VOlA.. A circuit comprised of CSOl i VOlA and T02 

forms a blocking oscillator which is used for pulse shaping purposes to 

ensure that the M core will be switched properly .. 

(2) ~~ TO Ml .. - Information that is to be transferred from rI to 

rM and rZW is t ransmi t ted vi a the M2 and the Ml cores.. A It 1 tt from a M2 core 

appears on TIO as a positive-going (-IOv to Ov) 1 ~sec signal.. This signal 

alerts a gate whose other input is the positive-going (-30v to +Sv) TRANSFER 

M2 TO Ml signal.. The output of the gate sets the Ml core. A "0" from a 

~Q core appears on TID as a positive-going (-IOv to Ov) .2 ~sec signal. This 

signal does not have the duration to enable the aforementioned gate and the 
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TRANSFER M2 TO MI 'signal is not allowed to' set the MI core and the MI core 

retains a "0". 

(3) MI TO rM and rZWo .. A positive.,;ogoing ( .. 30y. to Ov) READ Ml CORES 

signal is applied to T25. If the MI core eontains a"l ''t TT-F will show a 

positive-going (':'14v to Ovrl J..Lsec signal. If the Ml core contains s·"O". 

TT-F will show a positive~going (-14v to Ov) 02 Msec signal. In either in

stance. this is the Ml OUT TO PS signal and it appears on T31. 

(4) rM or rZW TO MI. - Initially, a positive going (~30v.to +5v) SET 

UNCONDITIONALLY Ml CORES signal, applied to T16 •. sets' the MI core, If the 

memory core in rM or rZW contains a "I", the input on T12 is a positive .... going 

(Ov to +30v) signal. and·the Ml core is cleared to no·· (memory ttl ttt sf machine 

"O"~s). If the core in rM or rZW contains a "0", the input on T12 is no 

signal (Ov) and the Ml core retains a "1" (memory "0"9 5). Restoring a bit 

into rM or rZW is accomplished as was explained in the preceding paragraph. 

(5) MI TO M3 0 - A'positive-going ("30v to Ov) READ Ml CORES signal is 

applied to T25 0 If the Ml core contains a "1"\1 its output will be a positive

going (-14v to Ov) 1 Msec signal o This signal will enable a gate whose other 

input is a positive~going (-30v to +5v) TRANSFER Ml to M3 siynal o The output 

from the gate is a positive-going (-14v to Ov) 2 ~sec signal which is the Ml 

OUT TO M3 signal and it appears on T26 0 

(6) SERIALIZE., - A positive-going (-40v to ~20v) TRANSFER Ml TO M3 

s1gna1, applied to TIS, passes through a gate which is alerted by reading a 

"1" out of an Ml coret! The output of the gate is coupled through transformer 

TOl to another gate whose other input is a positive"90in9 (-14v to 15v) 

SERIALIZER PULSE" The output from the gate v amplified by V04\1 is coupled 

through TOS to T7" The output at T7 is the SERIALIZER OUT to the Staticizer -

Serializer linel! 
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j. CHASSIS TYPE 9, AMPLIFIER DELAY LlNEo (Refer to XGl05830)0 ~ This 

chassis contains two amplifiers and a delay line.. The two amplifiers are 

connected in parallel to provide power to drive the delay line.. The delay 

line consists of a series of LC circuits with taps provided along its length 

for inputs and outputs.. Six of these chassis comprise part of the Staticizer -

Serializer line. Entrance is made on T330 

Initially. amplifiers VOl and V04 are held cutoff by the -20v which is felt 

through R04 D A "I" appears on T33 as a positive-going (-20v to +8v) signal, 
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causing both VOl and V04 to go into conduction o The negative-going (+90v to 

+60v) output from these amplifiers passes through a RL circuit, R03 and LOl, 

into the delay line. This signal will appear at the end of the delay line 

approximately 1.06 J.Lsec (2.4 pulse times) later as a negative-going (+90v to 

+60v) decaying signal. The taps connected to outputs T6 and TIl are arbitrarily 

pos~tioned at different points along the delay line depending upon timing 

considerations. Tho negative-goIng (+90v to t60v) outputs of T6 and TIl are 

sent to the staticizer • Seria1izer Gates as part of the conversion of the 

serial to static representation. The negative-going (+90v to +60v) input 

signals applied to T4, T7 and T13 come ,from the Staticizer - Serializer Gates 

as bits to be serialized. The taps provided for inputs on T4~ T7 and TIl are 

also positioned at different points along the delay line depending upon how 

the particular chassis is utilizeda 

k. CHASSIS TYPE 10, DELAY LINE. ( Refer to XG195993) .... This chassis 

contains a delay-line composed of four delay sticl,s. There are six of these 

chassis utilized as a part of the Staticizer - Serializer. The negative

going (+90v to +60v) input on T33 is the output from TI of the Amplifier 

Delay Line (Chassis Type 9). This .chassis is a continuation of the Ampli

fier Delay Line. 

1. CHASSIS TYPE 11, FLIP-FLOP. (Hefer to XGI05886). - This chassis contains 

two flip-flops and four cathode followers e There are nine of these chassis 

utilized to provide alerts and inhibits for various gate circuits. A SET 

or a RESET input may be a 1 ~sec or a 2 Msec negativewgoing (+5v to -30v) 

signal. The flip.flop has a switching time of 1 Msec, i.e., it may be reset 

1 Mseo after it has been set, allowing the output voltage swing to reach its 

maximum magnitude. The output from a flip~flop passes through a cathode 

follower to prevent excessive loading on the flip-flop. The RESET output, 
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applied to 713, may be viewed at TT-Ho This output will show a rise time 

of approximately 1.4 ~sec and a fall time of 1 ~sec~ The SET output, applied 

to TIl. may be viewed at TT-G.. This will show a rise time of I ~sec and a 

fall time of .. 8 J.LseCe The two output levels in both cases are +Sv and -20v .. 

m. CHASSIS TYPE 12, SEQUE!,£ER .. (Refer to XG195939L - This chassis 

contains eight amplifiers 9 six delay lines and eight pulse transformers. There 

ar.e eight of these chassis utilized to provide pulses of proper timing to 

operate the various register circuits. 

An input f applied to Tl. T3 f T5 or T31, is a positive-going (-14v to 

+lOv) signal. If an input signal is applied to T5 in Figure 4-6, a negative

going signal of 25v amplitude appears on T6; an output of 25v amplitude also 

appears between T4 and T7.. An input signal applied to Tl or T3 produces a 

negative-going signal of 25v amplitude on TIl; a positive-going (-14v to lOv) 

signal. delayed 2 J,.Lsec f also appears at T30.. In many instances where additional 

delay is required, the output from T30 is connected as an input to T31, thence 

down the sequencer line.. The same voltages and amplitudes prevail down the 

sequencer line. 

n. CHASSIS TYPE 13, FLIP~FLOP .. (Refer to XGI88969). - This chassis 

contains two flip-flops and four cathode followers.. There are eight of these 

chas~is utilized to provide alerts and inhibits for various gate circuits" 

This circuit is .similar to the Type 11 FLIP-FLOP except that because of the 

size of the cathode resistor (4.2K) this flip-flop is capable of driving a 

larger load. 

o. CHASSIS TYPE 1441 INPUT ODD-EVEN CHECKER SERIALIZER" (Refer to XGI88925),,

This chassis contaiBs four gates. six amplifiers w four delay lines f four OR 

circuits and one cathode follower.. Two of these chassis serialize the con-

tents (seven bits) of the N5 register so that they may be applied to the 

Input Odd-Even Checker,. (Continued on Page 124) 
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(Continued from Page 122) 
The contents of the N5 register enter on TIlt T2l, T26 and T28. If the 

bit is a "0", the input is a positive-going (-14v to Ov) .2 J.Lsec signal. 

This signal is not long enough to alert a gate whose other input is the 

TRANSFER N5 TO OEC signal. If the bit is a "1", the input is a positive-going 

(-14v to Ov) 1 ~sec signal. This signal is sufficient to alert the gate so 

that the TRANSFER N5 TO DEC signal may pass and be applied to amplifier V03B. 

The output of V03 goes through an OR circuit and a 3 J.Lsec delay line to 

amplifier V02B. The output from V02B appears on T1 as a positive-going (-2Ov 

to +Sv) signal. 

In normal operation, all inputs appear simultaneously at TIl, T2l, T26 

and T28 and their resepctive gates. The other input to each of these gates 

is the TRANSFER N5 TO DEC signal. Wherever there is a "1" input, the gate 

is alerted and the TRANSFER NS TO DEC is allowed to pass through the alerted 

gates to the amplifiers. The outputs of the amplifiers are fed to a common 

line but are separated in time by 3 J.Lsec delays. In this manner the character 

is effectively serialized. The two chassis are-interconnected to serialize 

all seven bits. This is accomplished by connecting the output (T7) from the 

first chassis to an input (T29) of the second chassis. Therefore, all seven 

bits appear serially on T7 of the second chassis. The output at T7 of the 

second chassis comes from a cathode follower, V04, an impedance matching 

device. 

p. CHASSIS TYPE 15, OUTPUT DISTRmuroR GATES. (Refer to XGI95986). - This 

chassis contains four 7AK7 gates, four diode OR circuits and four pulse trans-

formers u There are fourteen of these chassis used wherever OR and gating 

action, together, are needed. 

The signal applied to the suppressor grid of the 7AK7 is +5v or -14v, 

respectively an alert or inhibit. The second alert or inhibit is applied to 
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the control grid of the vacuum tube through a four input diode OR circuit. 

The inputs to the OR circuit are positive-going (-14v to tlOv or ~30v to +lOv) 

signals. The output from the chassis comes from a pulse transformer in the 

plate circuit of the 7AK7. The pulse transformer is terminated with a resistive

inductive circuit for pulse-shaping purposes. 

q. CHASSIS TYPE 16, UNIVERSAL GATING. (Refer to XGI95990). - This chassis 

contains four 7AK7 gates, four diode AND circuits, and four pulse transformers. 

There are twenty~eight of these chassis utilized wherever the combination of 

the crystal diode and vacuum tube gating action are needed. 

A signal is applied to the suppressor grid of the 7AK7 through a three 

input AND circuit. To alert tho gate, all three inputs must be at approximately 

OVo To inhibit the gate, anyone of the three inputs is held at about -14v. 

The STROBE, or alerting signal. is applied to the control grid and is a positive~ 

going ( ... 14v to +lOv) signal. The output from the chassis comes from a pulse 

transformer in the plate circuit of the 7AK7. The pulse transformer is ter

minated with a resistive-inductive circuit for pulse shaping purposes. 

r. CHASSIS TYPE 17, PULSE FORMER, NEGATIVE 0 (Refer to XGI88845). - This 

chassis contains an amplifier, a crystal diode clock gate, a flip-flop and a 

cathode follower. Thero are seven of these chassis utilized to resynchronize 

and reshape bits in a word as it passes through the Staticizer - Serializer. 

Initially amplifier V04 is held in conduction by the bias voltage (Ov) 

applied to its control grid. See figure 4-7 for Timing. Cathode follower 

VOl is held cutoff by the flip-flop whose reset state is V02 conducting and V03 

outoff. The flip-flop is maintained reset by the TP- (-74v to -91v) pulses 

that are applied to itt because when V04 conducts its plate voltage (-88v) 

inhibits the clock gate from passing the TP+ pulses. If an input of at least 

15v appears on Tl,V04 cuts off and its plate voltage (~71v) alerts the 
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clock gate. The next TP+ (-sav to -7lv) that appears on T20 is able to pass 

through the clock gate to the flip-flop and cause V03 to conduct, which in 

turn causes V02 to cutoff by normal flip-flop action. The rise in plate 

voltage of V02 passes through cathode follower VOl and appears on T25 as a 

positive-going (a2Ov to +Bv) signal. This signal will remain at +8v until the 

next TP- pulse appears on 1'12. This TP- will pass through the clock gate and 

reset the flip-flop. The decrease in plate voltage of V02 will pass through 

VOl and the signal on T25 wIll revert to -2Ov. 

INPUT 

TIT 

\J 15V 

-* 
-71 

TT-M -88 

-71 
1\ 1\ 1\ TP+ -88 

TP- -7t!1 V V V -Sl 

-71 
1\ TT-N -88 

TT-L -74 V V ~91 

+8 

OUTPUT 
TT-J -20 

Figure 4-7. Pulse Former. Negative, Timing 

126 



s. CHASSIS TYPE 16, OR INVERTER" (Refer to XG189012). ... Thi s chassi s 

contains eight diode OR circuits and eight inverter-amplifiers. There are 

five of these chassis used wherever the combination of a positive OR and 

an inverter is needed. 

See Figure 4-8(a). The output from the OR is equal to its most positive 

input. For example, If T15 Is at -14v and T16 is at -14v, then the output 

from the OR is at ,....14v. If T15 is at Ov and T16 Is at -14v (orvioe-versa), 

the output from the OR is Ov. When the output from the OR gate is Ov. the 

inverter will conduct. See figure 4-8(b). When the inverter is cutoff, 

the signal level at Tl is +150v. When the inverter is conducting, the signal 

level at Tl is +20v. 

+I50V 

22 K 

TI6 

_ ~ 4
V

V l~----I L------JI 
OV --------~ r 

CONTROL GRID 

-14 V '-------' 

82 K 
+150V L 
TI 
~20V----------------~ 

-40V 
15 16 

SOl sc·hJmatie b. timing 

Figure 4-8. OR Inverter 



t. CHASSIS TYPE 19. DECODER ENABLE. (Refer to XGI05900). ~ This 

chassis contains eight diode gate circuits and eight amplifiers. There are 

seven of these chassis utilized for gating the pulses that preset the 

Magnetron Counters to the proper count. 

All eight gates have two common inputs, one is the PRESET pulse on T29. 

the other enters either as a +5v alert or a -20v inhibit on T28. The other 

two inputs (+5v) are present at an appropriate time. See Figure 4-9. If 

the +5v enable is applied to T28 and if TIS and T16 are already at +5v. then 

the PRESET pulse (-30v to +5v) will pass through the gate to the amplifier 

causing it to conduct. The output from the amplifier is coupled through a 

capacitor to TI. The output that appears on TI is a negative-going (-llv to 

-I09v) signal which is applied to the Magnetron Counter as the PRESET signal. 

1 
+ 150V + 30 V 

~ ______ -+ __ ~ .01 

-II V 

180 K 

ov 
28 29 15 16 

Figure 4-9. Decode Enable 
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u. CHASSIS TYPE 20. DIGIT PLANE CONrROL, rM and rZW. (Refer to X6189044). ~ 

This chassis contains six gates, four sense amplifiers. two pulse stretchers, 

two OR circuits and six pulse transformers. The sense amplifiers detect the 

output from rM and rZW. The pulse stretchers (PS) produce inhibit currents 

for rM and rZW. Four of the\'gates are used to sample the condi tion of rM 

and rZW. the other two transfer the contents of the Ml cores into the pulse 

stretchers. There are twenty-one of these ohassis which contain the 42 circuits 

necessary for the half-word transfer. 

(1) Ml TO rM and rZW. - All inputs to rM and rZW come from the pulse 

stretchers. For example. a TRANSFER MI TO PSsignal. applied to T9 t coincides 

with the reading of the MI cores. If the MI core, whose output is applied to 

TIO t contains a "0", the input on TIO is a positive-going (-40v .to Ov) .2 J-Lsec 

signal. This does not alert a gate whose other input is the TRANSFER MI TO PS 

signal, and the TRANSFER Ml TO PS signal is not impressed upon the input to 

the PSG The PS does not produce an inhibit current and a ttl" (machine "O"a s , 

memory Itl~tts) is written into the particular core in rM and rZW. If the MI 

core contains a "1". the input on TIO is a positive-going (-14v to Ov) 1 ~sec 

signal. This signal is sufficient to alert the aforementioned gate and the 

TRANSFER MI TO PS signal is impressed upon the input of the PS. The PS 

produoes an inhibit current which prevents the writing of 8 "I" (machire "l"'s, 

memory "O"·s) into the particular core in rM and rZW.. The inhibit ourrent is 

terminated by the negative-going (Ov to -14v) DISCHARGER signal which appears 

on T7. This discharges capacitor C14; Cl4 is charged if there is an input 

to PS. 

(2) rM and rZW TO MI. - All information read out of rM and rZW is 

detected by the sense amplifiers then temporarily stored in MI. If the core 
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in r. or rZW contains B "0", there is no input to the sense amplifier. In this 

case, the sense amplifier inhibits a gate whose other input is the STROBE rM 

(or the STROBE tZW) signal. There will be no output from the sense amplifier 

to the 141 core and the Ml core retains a "1" (memory "O·t~s~ machine "l"vs). 

If the core in rM or rZW contains a ttlfl. there is an input to the sense ampli

fier. The sense amplifier alerts the aforementioned gate which enables the 

Sl'ROOE rM (or the SfROOE rZW) signal to clear the Ml core to "0" {memory "ltlt s , 

machine "O"'s. 

v. CHASSIS TYPE 21, MAGNETRON OUTPUT. (Refer to XG18904I). - Chassis 

Type 21 contains eight transistor amplifiers, eight diode AND gates, four 

diode OR circu.its and four vacuum tube amplifiers. Thirteen of these chassis 

distribute the outputs from the Magnetron Counters to the Diverters Q 

An input on T7.e.g. t comes from a Magnetron Counter. If the Magnetron 

Counter is at B count that is not connected to T7, T7 is at a +4Ov level and 

amplifier V03B conducts. The output from V03B passes through cathode follower 

V03A. The output from VOM is -20v at this time. If the Magnetron Counter 

is at a count that is connected to T7 V03B is cutoff. See figure 4-10. The 

change in V03B is apparent at V03A, which produces a positive-going (-20v to 

+12v) signal. The output from V03A is applied to two diode AND circuits, 

to an indicator amplifier and directly from the chassis via T20. If the AND, 

consisting of diodes CR06 and CRI4, is alerted by the +Sv that appears on TI8, 

then T19 will have -2Ov applied to it inhibiting the AND consisting of diodes 

CR05 and CR09. When the AND consisting of diodes CR06 and CRI4 is alerted 

by +5v appearing on TIB, the positive-going output from V03A will pass through 

this AND to the diverter amplifier consisting of transistors Q02 and Q06. 

When the AND consisting of diodes CROS and CR09 is alerted by +Sv appearing on 

130 



T19. the positive~going output from.V03A passes through this AND to the 

diverter amplifier consisting of transistors QOl and Q03. The output from 

either diverter amplifier is a negative-going (·4v to ~15v) signal. 

The condition of the inputs on T18 and T19 are determined by signals from 

the Input"Output Control which are generated by the direction of the Uniservo 

tapee For example, if the input on T7 is a count of nine, and the Uniservo 

tape is moving in a forward direction, T18 will be at +5v and T19 will be at 

~20v, therefore. diverter amplifiers Q02 and Q09 will produce the output that 

goes to a diverter as a count of nine e If the input on T7 is a count of nine, 

and the Uniserv0 tape is moving in a backward direction, T18 will be at "'20v 

and T19 will be at +5v. therefore divertsr amplifiers Q01 and Q03 will produce 

the output that goes to a diverter as a count of one. 

The indicator amplifier consisting of Q401 and Q403 turns an indicator 

on and off at the Supervisory Control Panel indicating the count of a 

Magnetron Counter. 

INPUT T 7 ----I. + 40V 

-24V 

+12 V 

OUTPUT FROM -20 V 
V03 (TT-E) 

Figure 4-]0 u Magnet ton Output Wave shape 



w. CHASSIS TYPE 22, 6146 DRIVER. (Refer to XG188990). - This chassis 

is similar to the Type 6-6146 DRIVERfthe difference being found in pulse trans

formers T05 and T06 and resistors RIOI and RI05. Two of these chassis produce 

output signals, of either 1 ~sec or 2 ~sec duration, that drive many circuits 

simul taneously. 

On this chassis, T05 and T06 have a voltage step-down ratio of 5:1 as 

opposed to a 10:1 step-down ratio in the Type 6-6146 DRIVER, thus it delivers 

less power than the Type 6-6146 DRIVER. Resistors RIOI and RI05 are of a 

larger value (200 ohms as opposed to 47 ohms) to keep the load constant on 

the 6146 amplifiers by compensating for the change in the turns ratio of the 

pulse transformers. 

x. CHASSIS TYPE 23, AND INVERTER. (Refer to XG189031). - This chassis 

contains eight diode AND circuits and eight inverter - amplifiers. There are 

five of these chassis utilized wherever the combination of ail AND and an 

inverter is needed. 

See figure 4-11(a). The output from the AND is equal to its most negative 

input. For example, if T7 is at Ov and T8 is at -14v. then the output from 

the AND is at -14v. If T7 is at Ov and T8 is at Ov, the output from the 

AND is at Ov, then the inverter conducts. See Figure 4-11(b). When the 

inverter is cutoff, the output at T17 is at +150v. When the inverter conducts, 

the output at T17 is at +20v. 
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17 

+150V 

150 K 

1 T +60V 

7 8 

3" Schematic 

OV 

T7 
-14V-----..... 

T8 

OV 

CONTROL .GRID 
-14V------

TI7 
+ 150 V------. 

+20V. 

h. Timing 

Figure 4~11~ AND Inverter 

y. CHASSIS TYPE 24, MAGNETRON OUTPUT" {Refer to XG189060L .... This chassis 

contains seven vacuum tube amplifiers (one of which may be used as a cathode 
. 

follower) three diode OR cireuits and six transistor amplifiers" Fifteen of 

these chassis distribute the outputs from the Magnetron Counters to the 

Diverters 9 

An input at TIl comes from a Magnetron Counter. Tf the Magnetron Counter 

is' at ·a.count that is not connected to TIl then TIl is at +40v.. Amplifier V04A 

conducts" If the Magnetron Counter is at a count ttiat is connected to TIl. 

then a negative~going (+40v to -24v) signal appears at TIl cutting off V04A~ 
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See figure 4-12., The positive-going output from V04A goes to amplifier ,V05 

causing it to conduct. The negative-going (+5v to -2Ov) output from VOS goes 

to a diode OR. an indicator amplifier, and directly from the chassis via T12. 

The diode OR, consisting of diodes CR24 and CR25, produces a negative output 

if either input is negative. The input to CR25 from T9 comes from 8 Type 25 

MAGNETRON ompUl' chassis. The output from the diode OR goes through diverter 

amplifier Q06 and appears at T25 as a negative-going (-4v to -20v) $iunal. The 

purpose of the indicator amplifier consisting of transistors Q04 and Q05. is t8 

turn on and off an indicator at the Supervisory Control Panel which indicates 

the count of a Magnetron Counter. 

Vacuum tube V02B may be used as either an amplifier or a cathode follower. 

When V02B is used as an amplifier, the input is applied at T7 and the output 

appears at T6. When V02B is used as a cathode follower, the input is applied 

to TO and the output appears at T20. 

Til +40 V-----\j 

-24 V 

TT-N + 5 V ------1 

-20V 

Figure 4-12. Magnetron Output Wave shape 
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z. CHASSIS TYPE2S, MAGNETRON OUTPUT. (Refer to XG189061). - This chassis 

contains seven vacuum tube amplifiers ('one may be used 85 8 cathode follower) 

a diode OR circuit, and six transistor amplifiers. Four of these chassis 

distribute the outputs from Magnetron Counters to the diverters. 

An input at Tl5 comes from a Magnetron Counter. If the Magnetron Counter 

is at a count that is not connected to T15, then TIS is held at +40v. Ampli

fier V02A conducts. If the Magnetron Counter is at a count that is conneoted 

to T15, then a negative-going (+40v to ~24v) signal appears at TIS cutting off· 

V02A. See figure 4-13. The positive-going (+Sv to -20v) output from VOl goes 

to a diode OR, an indicator amplifier. and direotly from the chassis via·T22. 

The diode OR,consisting of diodes CR2l, CR22, CR24. CR25, CR26 and CR28, will 

produce a negative-going output for any negative-going input. The output from 

the diode OR goes through diverter amplifier Q09 and appears at T29 as a 

negative .... going (-4v to -20v) signal. The purpose of the indicator.amplffier, 

(consist-tng of transistors·Q07 and Q08. is to turn on and off an indicator at 

the Supervisory· Control Panel which indicates the count of a Magnetron Countero 

Vacuum tubeV02B may be used as either an amplifier or a cathode follower. 

When V02B is used as an amplifier, the input is applied to T7 and the output 

appears at T6. When V02B is used as a cathode follower. the input is applied 

at TB and the output appears at T20. 
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T 15 +40 V -------.V 
-24 V 

TT-K + 5 V -----l 
-20V -

Figure 4~13. Magnetron Output Waveshape 

aa. CHASSIS TYPE 26, N5 DISTRmurOR. (Refer to XG195997). ~ This chassis 

contains two N5 cores and 12 diode-resistor gates. There are four of 

these chassis utilized as intermediate storage between the Uniserv~s8nd the 

.M2 register. 

The N5 cores are held in the cleared st·ate by the CLEAR HOLD signal~ 

applied to T2l, until reading of the Uniservo tape begins. The CLEAR HOLD 

signal is +5vdc. the absence of CLEAR HOLD is -40vdc. A reference voltage of 

-20v appears on T6. The purpose of the CLEAR HOLD signal is to prevent 

transients from being stored in the N5 cores. A "1" applied to T32 and T33 

is fed through pulse transformer TOI and sets the N5 core. A "0". no signal, 

input causes the NS core to retain a "0". A READ appearing on T19 is a 

positive-going (-30v to +Sv) signal e If the core contains a flO" when the 

READ appears, the output of the core (at TT-A) is a positive-going (-14v to Ov) 

.2 J.1,sec signale If the core contains a "1" when the READ appears, the output 

of the core is a positive-going (-14v to Ov) 1 J.1,sec signal. Appearing simul

taneously with the READ signal is a positive-going (-3Ov to +5v) TRl signal. 
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The TRI signal Is applied to two gates whose other inputs come from the 

cores. A "Itt being read out of a core will alert six gates. one of which 

will be probed by the appropriate TRI signal. For example. a TRI-l would pass 

through the gate consisting of diode CR20 and resistor Rl6. a TRI-2 would 

pass through the gate consisting ofCRl8 and R14 f etc. An output from any 

gate is a positive-going (-30v to Ov) 1 ~sec signal. 

bb. CHASSIS TYPE 27, L & R DIVERTER BASE SWITCH. (Refer to XG196ll7). -

This chassis contains four transistor switches, two transistor amplifiers and 

two emitter-followers. There is one of these chassis utilized to control 

current flow to rM ttL" and rM "Rft. 

The inputs appearing on T5 and T3l are from a flip-flop. Therefore, if 

the input on T5 is +5v then the input on T3l is -20v and vice-versa. If the 

input on T31 is +5v, it will pass through emitter-follower Q07 to amplifier 

QOI. Amplifier Q01 will conduct and its output at the collector will be -lly, 

Which will turn off transistor switches Q03 and Q04. Turning off Q03 alerts 

the left (L) drive, while turning off Q04 inhibits the right (R) return. At 

this time -20v. appearing on T5 will pass through emitter-follower Q08 to ampli ... 

fier Q02. This will prevent Q02 from conduoting and its output at the collector 

(+30v) will alert transistor switohes Q05 and Q06. Turning on Q05 alerts the 

"'L" return while turning on Q06 inhibits the ttRft drive. Thus, rM "L" is 

alerted and rM "Rft is inhibited. To rev~rse this condition,· it is necessary 

to ohange the state of the flip-flop so that T5 is +5v and T31 is -20v. 

cc. CHASSIS TYPE 29, CATHODE-FOLLOWER. (Refer to XGI05913). - This chassis 

contains eight oathode-followers. There is 9ne of these chassis utilized to 

matoh impedance of an AND INVERTER with its destination. 

See figure 4-14(a). The input appearing on T19 varies between +150v and 

+20v and is applied to a voltage-divider consisting of a 240K resistor and 
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a 220K resistor. The capaeitor p"rovides fast coupling of the input, thus, 

decreasing transient time of a signal through the chassis. See figure 4-l4(b). 

The input to the control grid of the cathode-follower will vary between +24v 

and -48vc The output at the cathode will vary between +20v and -20v. The 

output from the chassis appears on T29. 

(,) 

z 

28 

29 

+90V 

100 

-40V -20V 

15 220K 240K 

-120V 

19 

a.. Schematic 

INPUT 
TI9 +150V 

+ 20V 

CONTROL 
GRID +24V 

-48V 

OUTPUT 
T29 +20V 

-20V 

Figure 4-14. Cathode Follower 
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dd. CHASSIS TYPE 30, CATHODE-FOLLOWER. (Refer to XG106267). - This 

chassis contains eight cathode-followers o There are seven of these chassis 

uti lized to match impedance of an AND INVERTER or an OR INVERTER wi th i t8 

destination. 

See figure 4·15(a)~ The input appearing on T19varies between +150v and 

+20v and is applied to a voltage .... divider consisting of a 240K resistor and a 

220K resistor.' The capacitor provides fast coupling of t'he input, thus 

decreasing transient, time of a signal through the chassis. See figure (4-15 (b). 

The input'to the control·grid.of the cathode-follower will vary between +24v 

and -48v. The· output 'at the cathode, will vary between +20v Bnd -20v. The 

output from the 'ohassis, appears on T29. 

-120V 

<.) 

z 

240K 

28 19 

29 

+90V 

-40V -20V 

INPUT 
TI9 +150V---..... 

+20V 

CONTROL GRID 
+24V---

, -48V 

OUTPUT 
T 29 +20V---..... 

-20V 

a. Schematic b. '.timing 

Figure 4 .... 15. CathodeFollower 

I 
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ee. TRANSLATOR DIVERTERo (Refer to XG188871). - This chassis contains 

thirteen transistor gates, nine diode AND gates~ nine transistor amplifiers 

and nine emitter-followers. Ten of these chassis decode the outputs of the 

addressing circuits into lines which select specific transistor gates which 

in turn will select specific cores in rM. 

See figure 4-16. The inputs appearing on T9, TID and Tl3 vary between 

-4v and -14v. If anyone of the inputs is at-4v, the output of the AND will 

be -4v. The output of the AND is applied to the base of emitter-follower Q31. 

With -4v on the base of Q3l. the signal at its emitter will be -4v. The 

output from Q3l is applied to the base of amplifier Q22. This will cause Q22 

to conduct and the signal at its collector will be -live The output from Q22 

is applied to the base of gates Q12 and Q13. Gates Q12 and Q13 will be in

hibited with -llv on their bases. If the inputs appearing on T9. TIO and 

T13 are at -14v, then the output of the AND is -14v. With -14v on the base 

of Q3l, its output. at its emitter, will be -l4v. This will cut off Q22 and 

its output will go to +8v. Gates Q12 and Ql3 will be alerted. Either TIB 

or T7 is termdnated at ground, the other is terminated with an open cireuit. 

For example, if Tl8 is terminated at ground, a Read or Write drive will appear 

at TI. This will cause Ql3 to conduct. Current may flow in either direction 

through Q13 (from collector to emitter or from emitter to collector) depending 

on whether the drive line (TI) has a Read or Write drive applied to it. 

ff. TRANSFER BUFFER DIVERTER. (Refer to XG188885). - This chassis contains 

thirteen transistor gates and nine transistor amplifiers. Six of these chassis 

are used to terminate the Y drive lines. right drive lines and the left drive 

lines in rI, rO and rZW. 

See figure 4-17. The input appearing on T31 varies between the potentials 

of -4v and -14v. When -4v is applied to the base of Ql3, Q14 conducts and its 
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collector will be at ~llv. This will hold Q09 ,ut off. When ·14v 1s a~plled 

to the base of Q14, Ql4 wi 11 cut off and its collector wi 11 go to +30v, Thi s 

ailowsQ09 to conduct. Current may flow in either direction through Q09 (froll 

Tla to T32 from T32 to TIS) depending 'on whether the'drive line, (T32) has a 

Read or Write drive applied, to 'it. (Continued on Page 143) 

+B,V +90\1 

-17V -II V· 

8.2 K 

-40V -14V 

9 10 13 

Figure 4-16. Tranrlator Dlverter 
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(Cont inued from Page 141) 
50 PROTECTIVE CIRCUITS OF CENTRAL COMPUTER 

8 0 GENERAL 0 - The Central Computer :l.s provided wi th numerous devlices, 

which protect the computer cirouits against damage when malfunctions occur., 

These protective devioes are described in the paragraphs which follow. 

bo PROTECTIVE RECTIFIERS o - A protective rectifier is oonnected across 

each pair of clamping voltages used in 8 seotion. The rectifier is connected 

across the voltages at the W terminals of the section fuseboards. In the event 

that the clamping voltage that is further from ground becomes grounded, the 

reotifier shunts the initial surge of current around the clamping diodes to 

avoid diode overload. Shortly after ,such a short occurs, one of the fuses 

blows and turns off the d-o voltages. 

The protective rectifiers are mounted on the tray assembly. directly 

above the bays they serve. As many as seven rectifiers may be mounted above 

a bayo The reotifiers of each bay are designated RI. R29 R3, etc g ', from left 

to right. The complete identification of a proteotive rectifier consists of 

its designation preceded by the bay designation. (Example: AR3 is protective 

rectifier R3 in bay Ao) The locations and designations of all the protective 

rectifiers are shown in drawing XRI06192: Modified Tray Assembly. Wired. 

As part of computer maintenance, it is neoessary to check the forward and 

backward resistances of the protective rectifiers. This check must be made 

with the rectifiers disconneoted from the circuitry. A means for disconnecting 

the rectifiers above each bay has been provided 1n the ~orm of Jones plugs in 

series with the cables oonneoting the reotifiers to the fuse panels of the bayso 

The oonneotions between the rectifiers and the Jones plugs are shown in Appendix 

C t sheets 14 through 17. The connections from the Jones plugs to the W 

terminals of the fuseboards are shown in the Bay Assembly Wiring diagrams~ 

143 



(Note: The Jones plugs are designated as IJQ and IJV in these diagrams; 

in Appendix C f sheets 14 through 17, the same plugs are designated as AJV. 

BJQ, BJV, etc.) 

Co PO~cR FAULT CIRCUITS. - The Central Computer is provided with cir~uits 

which protect it against the occurrence of either a-c or d-c power faults. 

An a-c power fault occurs when excessive current is drawn from any a-c source 

by the circuits of the Central Computer or Power Supply. A d-c power fault 

occurs when excessive current is drawn from any d-c source by the circuits of 

the Central Computero 

(1) FUSESo - The a-c and d-c power lines of the Central Computer and 

Power Supply are fused by grasshopper-type fuses which initiate alarm action 

whenever a fault occurs o The fuses have three terminals, as illustrated in 

Figure 5-10 Normally. current from the power source passes from input termiaal 

F to output terminal W through the fusing metal. When the fusing metal melts., 

the circuit from source to load is broken and the leaf spring Is released. 

The leaf spring connects the source voltage to the alarm contaets, Q. of the 

Fusing Metal 

(source)F ~ ~ (Load-) o---!-- A "o---->'3JIt 
Lea~ --v 1 Q 
SprIng ..... ------->3II>(Fault Circuit) 

Figure 5.10 Grasshopper Fuse 

fuseboard. Additionally. the upright position of the upper arm of the fuse 

gives a visual indication of the blown fuse. 

In these cases where the maximum allowable load current exeeeds the current 

rating of the largest available grasshopper fuse. a cartridge fuse of ' the 
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required size Is connected in parallel with a grasshopper fuse of about 1/10 

the size. When the cartridge fuse blows, all the eurrent is shunted through 

the grasshopper fuse, which also opens and closes the fault circuit. 

Tables 8-1 and 8-2 of Section 8 in this manual present the primary and 

secondary fusing of the power supply. 

(2) AC FAULT CIRCUITS. - The primary circuits of all power transformers, 

in the Power Supply as well as the Central Computer, are fused. The trans

formers are divided into two groups: the a-c group and the d-e group. The 

a-c group consists of the transformers which provide power for heaters. blower 

motors, and Uniservos. The d-c group consists of the transformers of the Power 

Supply from which the rectifiers derive power. The a-c fault circuit i8 pre

sented in Figure 5-2a. 

The fuses of the a-c group are mounted on fu~eboardB PTl5 t PTl6, PVlS, PV16. 

PXl5, and PXl6 of the Central Computer. The 0-0 lines which are fused are 88 

follows: 02L4, ~2L4M, ~2L3B. ~lL4. 01L3B. ~3L4. 03L4M and ~3L3Bo When 8 fuse 

in any of these lines blows, its alarm contact conneots the line voltage to 

relay RPl6 ofKL corner. A set of normally-closed contacts of this relay opens 

the d-c interlock line to turn off d-c power p 'A set of normally-open contacts 

of the relay lights the HEATER PRIMARY indicator on the KL corner panel. The 

relay also has a set of holding contacts which close a "hold" circ~it to +46v 

through the PRIMARY FAULT RESET pushbutton. Since this power source is not 

turned off by opening the d-c interlock, the alarm, relay remains energized and 

the indicator lamp remains lit until the PRIMARY FAULT RESET pushbutton i8 

depressed. 

The fuses of the d-c groups are located inside the Power Supply and also 

inside the Alternator fuseboxes. The alarm lines of these fuses are designated 

(Cant inued on Page 147) 
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(Continued fran Page 145) 
A0Al, A0A2, A0A3, A¢BI, A¢B2, A0B3 and MG ALARM, respectively •. When a fuse 

of the d-o group blows, relay RPl7 of KL Corner is actuated. A set of 

normally-closed contacts of this relay opens the d-o interlock lIne to turn 

off d-c power Q A set of normally-open contacts of this relay lights the DC 

PRIMARY indicator on the KL Corner panel. The relay RPl7 also has a set of 

holding contacts which close a "hold" circuit to +46v through the PRIMARY FAULT 

RESET pushbutton. 

If the fuse in the output of either Alternator A or A~ternator B blows~a 

rectified 400-cycle signal (MG ALARM) from the fuseboxes energizes relay RP77. 

When RP77 is energized a normaily-open set of contacts cause RP17 to energize. 

RP17 performs the functions outlined in the preoeding paragraph. 

(3) DC FAULT CIRCUITS (Refer to Figure 5-2b). - The d-c voltages applied 

to each section of the Central Computer 'are fused. by ind! vidual grasshopper 

fuses. The alarm contacts of all the negative voltage fuses of each bay 

(including the fuses for neghtively-biased heater reference voltages) are 

connected to a common line, designated DCF~ The alarm contacts of all the 

positive-voltage fuses.of each bay (including the fuses for positively-biased 

heater referenoe voltages) are connected to a common line, designated DCF+. 

The d-c alarm lines from the section fuseboards, the KL and DE corner 

fuseboards. the BC corner fuseboards and from both the + and - fuseboards of 

the Power Supply are conneoted to the DC Fault circuit, in the KL corner. The 

DCF- lines are connected to relay RP7 through a normally-closed contact. of the 

DC FAULT TEST switch and through normally-olosed oontaots of relays RP64 and 

RP65. The DeFt lines are connected to· relay RP6 through a normally.closed 

contact of the·DC FAULT TEST switch and through normally-closed contacts of 

relays RP66 and RP67. When an alarm fuse opens, its contacts connect the alarm 

line to the supply voltage normally passed by the blown fuses. Either RP6 
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or RP7 is energized, and the normally open contacts of these relays open the 

d-e interlock circuit. As soon as d-c goes off. the alarm relay opens to close 

the interlock circuit again. 

When the DC FAULT TEST switch is pushed down, it disconnects the alarm 

lines from the alarm relays and connects these lines to rectified and filtered 

01L6. The normally open contacts of the switch connect +48v to relays RP64. 

RP65, RP66, and RP67. The normally closed contacts of these relays normally 

short out the d-c and heater fault indicator neons on the control panel. When" 

the relays are energized, the short circuit is opened and any neon connected 

to a blown fuse will light, since it is bridged between 01L6 and ground through 

the Power Supply bleeder. The indicator neons are mounted in two horizontal 

rows on the KL corner panel. Those in the upper row are connected to the 

positive alarm system and those in the lower row to the negative alarm system. 

Therefore, by pushing down the DC FAULT TEST switch, the operator ean determine 

in which bay the overload occurred, and also on which side of the bay the blown 

fuse is mounted. 

d. INTERLOCK CIRCUITS. - The Central Computer and Power Supply is pro

vided with an extensive interlock system which pre~ents d-c from being turned 

on unless the interlocks are closed. The interlock cireuits are connected in 

series with relay contacts RP6, RP7, RPl6, RPl7, RP75 and RP51 of the Power 

Control System. An open-circuit in this line prevents RP47 from being energized; 

the contacts of this relay, in turn, prevent d-c from being applied to the 

Central Computero (Reference: Paragraph 8-b (3gJ 

(I) PROTECTIVE RECTIFIER INTERLOCK CIRCUIT (Refer to Figure 5-3.) ... 

The Jones plugs between the protective rectifiers and the section fuseboards 

are wired into an interlock circuit. Terminals I and 2" of the plugs are" 

(Continued on Page 150) 
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(Continued from Page 148) 

jumpered together while the corresponding terminals of the jacks are wired 

in series with those terminals of the other jacks. Thus f unless all the 

protective rectifier Jones plugs are connected properly the d-c interlock 

circuit will be opened. 

(2) DOOR AND FUSE COVER INTERLOCK SYSTEM. - The fuse panels of the 

Central Computer and the Power Supply are covered by plastic covers for the 

protection of personnel. When a cover is properly in its place, a closed 

circuit is formed between ierminals 27 and 28 of the fuse panel via a wire 

running the length of the cover. 

A microswitch is mounted at the bottom of each door of the Central Computer 

and Power Supply in such a manner that when the door is openp the switch is 

open and when the door is closed, the switch is held closed. 

The fuse covers and door switches of the Central Computer and Power Supply 

are wired in series in the manner shown in Figure 5-40 The door and fuse 

cover interlock circuit is, in turn, connected in series with the Protective 

Rectifier interlock circuit. Thus. if any fuseboard is uncovered, or if any 

door is open, d-c cannot be applied to the Central Computer. 

The INTERLOCK BYPASS switch, on SC, is connected in parallel with the 

Door and Fuse Cover Interlock circuit. When this key-switch is closed, the 

Door ~nd Fuse Cover Interlock circuit is disabled. This switch is provided 

for the benefit of maintenance personnel, and must be left open during all 

periods of normal operation of the machine. 

e. OVERHEAT CIRCUITS. - A re-settable thermoswitch is mounted at the top 

of each bay of the Central Computer and Power Supply, and at the top of BC and 

HJ corners, to protect the equipment from local overheats. If an overheat 

condition develops within a bay, the thermoswitch of that bay opens to light 

(Continued on Page 152) 
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(Continued. from Page 150) 
the HI TEMP indicator on SC and one or more of a group of indicators mounted 

on a channel of bay P. The temperature at which the bay thermoswitehes open 

is preset and is not adjustable. 

An adjustable temperature controller is mounted at the center of the 

Central Computer tray assembly to protect the equipment from a general overheat 

condition. This temperature controller is adjustable from 75°F to 200°F. If 

the preset temperature is reached or exceeded, the thermoswitch opens to remove 

a-c and light the OVERHEAT indicator on SC. 

The overheat circuits of the Central Computer and Power Supply are shown 

in Figure 5-5. The thermoswitches at the tops of the bays are wired in 

series. Thus, a bay overheat condition will cause its associated neon and all 

others above it to fire, the lower order neon being the only one of significance. 

The thermoswitches must be manually reset in order to re-apply power to the 

computer. 
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6. SUPERVISORY CONI'ROL 

8. GENERAL.- The Supervisory Control, se, seetion of the UniV8c II 

system provides a means for supervising the processes of the computer. Through 

it the operator is able to monitor the routine being performed; determine if 

errors in the toutine occur, and isolate most errors; ~nd manually control the 

normal automatio program. if so desired. The controls for st8rti~g and stopping 

computer operation are also located on the SC oonsole. 

The SC Console. shown in Figure 6-1, is a standa·rd offiee-type desk. on 

which is mounted the SC panel with its switches and indicators to the fore. 

Recessed Into the console. in front of the panel is the SC Keyboard. A power 

receptacle and maintenance equipment J~eks are located on the rear of the 

console. Drawers are provided for the eonvemience of the operator. · 

Generally. to the right of the console stands the SC Printer dolly. the SC 

output device. An interconneoting cable, permits the intimate operation of the 

printer wi th SC. 

Considered part of the SC group are three pieoes of maintenance equipment: 

a monitor osoilloscope, a vacuum~tube voltmeter. and a multivibrator. The 

oscilloscope stands on a dolly to the left of the console and permits the 

operator to visually monitor the content of many circuits of the computer. A 

set of pushbuttons on the SC panel seleot the oircuit to be viewed on the 

monitor oscillosoope. The vacuum-tube voltmeter operates with the TPG buttons. 

providing visual indioation of the operation of the AGe of the various TPG's. 

The multivibrator operates the START circuits for certain maintenance routines. 

Physically,: the SC Console measures 4'3" high f 6'10" wide, and 2'9" deep. 

It weighs approximately 515 pounds. The SC Printer adjunot is 3'0" high. 2'5" 

wide and 1'9" deep; it Weighs 270 pounds. 
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In the computer group arrangement the SC section is positioned so the 

operator can observe the Central Computer, the Uniservos and the SC panel with 

ease. The only limitation on its position is the 25 foot maximum length per

mitted for the interconnecting cables between SC and the Central Computer. 

b. SUPERVISORY CONTROL PANEL. - The Supervisory Control Panel provides 

mounting space for a number of control switches and indicators. The function 

and purpose of these switches and indicators Qre described in detaIl in Section 

11 of the Theory of Operation manual, PX 695. 

The Control Panel Is hinged at the bottom allowing it to be tilted forward 

from its mounting to expose components mounte<l on its back. Retaining chains 

hold the panel in position such to facilitate !access to the baoks of all the 

switches and neons. A photograph of the rear 01 the SC Control panel· is pre

sented in Figure 6-2. 

Doors on the back of the panel open to ex~08e oomponent locations within 

the panel mounting. Figure 6-3 shows the back of the panel mounting as seen 

with the access doors open. Along the bottom and the left side is a bank of 

connectors for the 37 cables which provide all of the interconnections for the 

sc. 

Above the conneotors are the mounting boards for much ot the circuitry In 

SC. Facing the viewer and also perpendicular to the plane of vision toward 

the right are 16 terminal boards which provide mounting space tor the filter 

networks of the SC circuits. These boards are identified TOOl through TB16. 

Mounted perpendicular to the first :four TBi boards from the left ere four 

decoder cards for the 1st and 2nd SR Instruction Plg!t Indicator papels. Two 

of the cards are associated with each digit; one card recognizes the zone 

setting, the other the numerical setting. An array ot transistors compare the 

two signals and cause the aprropriat8 indicator to light. Schematic diagrams 

XGl28648 and XG128612 show tbe decoding arrangement. 
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To the right of the picture are shown sixteen relay boxes, numbered-RSCI 

through RSCI6. These relays are identified by number •. name and purpose in 

Table 6-1. To the left of the relay box panel is a bank of rectifiers which 

are involved in the relay circuits. In the midst of the relay boxes is located 

a group of special surge limiting resistors for the transistor circuits which 

control the numerical block indicators on the SC panel. In the extreme lower 

left hand corner are shown the large 500 uf capacitors which are used as filters 

for the COMMON KEYBOARD signal oircuit. 

TABLE 6-1 

SUPERVISORY CONTROL MOUNTED RELAYS 

NUMBER 

RSCI 
RSC2 

RSC3 

RSC4 

RSC5 

RSC6 

RSC7 

RSC8 

RSC9 

RSCIO 

NAME 

Clear C (A) 
Clear C (B) 

Tank Clear (I) 

Tank Clear (2) 

CR Type-in 

CU Clear 

CU Start 

SR Abnormal 

Error Delete 

Type Out Register 

FUNCTION. 

Providp. control for ihe.pp.rformance 
of'the;'CLEAR C function. 

Operate the Clear gate in the 
register re-circulation loops. 

Operate the stabilizing pulse inser
tion gates in the register re-circu
lation loops .. 

Initiates the SCI~CR operation. 

Operates gates In the 7 and l3-pulse 
loops in CU to clear and. circulating 
pulses. 

Operate circul'ts which introduce a 
single pulse into the 7 and 13-pulse 
loops In CU. 

Monitors the setting of the JAM SR 
switches. 

Monitors the setting of the ERROR 
DELErE switches. 

Monitors the position of the TYPE 
our SELECTOR pushbuttons. 
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NUMBER 

RSCII 

RSC12 

RSCI3 

RSCI4 

RSC15 

RSC16 

RSC61 
(located be
hind the SC 
panel.) 

TABLE 6-1. SUPERVISORY CONIRCL ~mUl\TED RELAYS (Cont ad) 

Empty 

Servo Power 

Retain Inst. 

Hi Temp 

On Test 

Memory Clear 

Stand-by Power 
~lon i tor 

FUOCTION 

Monitors the position of the CR 
INrElLOCK-FILL MEM switch and the 
E~PTY pushbutton. 

Applies +246 vdc to the Uniservos 
and applies power to the SC Uniservo 
control circuits. 

Fires the RETAIN INST or C indicator 
when the RETAIN C-RETAIN INST switch 
is operated. 

Operates the HI TEAl(> neon for the 
condition of bay overheat. 

Causes the ON TEST indicator to 
light whenever any of the following 
maintenance switches are operated: 
~~G]NAL CHECK, INPUT ERROR, RETAIN 
PC, WRITE END, READ END, SR 7AK7 
MARGIN, STANDBY BELL LOCKOUT, VOLTAGE 
MONITOR LOCK our , VOLTAGE FAILURE BELL 
LOCKQur, HI TEMP BELL LOCK our , NO 
RM RO, RM Bin 1, RM Bin 0, RZW Bin 1, 
RZW Bdn 0, RI Bin 1, and RI Bin O. 

Provides signals which control the 
perfo!rmance of the MEMORY CLEAR 
routi'ne. 

~.~oni tors the Stand-by Power c-irc ui t s 
for the prese.nce of -1665. 

c. SUPERVISORY CONTROLKEYBOARD.- The SC Keyboard provides a means for 

manually entering words into the computer registers. The SC Keyboard unit" is 

comprised ofa 62 key keyboard, the keyboard switches and capacitors, and a 

resistor type encoding matrix. When one of the keys is depressed its switch 

is closed, causing the associated capacitor to discharge. The discharge is 

applied to the encoder. The pulse passes onto the output lines which are re-

sistor connected to the switch line in the proper Univac coding combination for 
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the character. A signal is also transmitted along 8 line common to all 62 

switches as the COMMON KEYBOARD PULSE. This signal controls the succession of 

characters from the keyboard. The seven lines carrying the character coding 

follow the course: Jones Plug LL -to Jones Plug L in SC and thence to a 15 

terminal Jones Plug in the base of Bay A in the Central Computer. 

d. SUPERVISORY CONTROL PRINTER. - The SC Printer operate 5 as an output 

device for limited quantities of register content. It also presents copy of 

the data entered into the compute~ via the SC Keyboard. 

The SC Printer is a standard Remington Electric Typewriter and its mounting 

dolly. The unit stands to the right of the SC Console. The dolly contains two 

standard type chassis on which are located the relay deooding networks that 

aotuate the type bars of the typewriter. A toggle switch on the right-hand 

chassis governs the print out when a non-printable character 1s coded, When in 

the "up" position the switch causes the printer to ·'hang .... up .. when a non"'printable 

character is encountered. The "down" position causes 8 i to be printed. The 

control circuits of the printer are located In the Central Computer. The printer 

is connected to the Central Computer via SC, 

A panel of neon indicators on the left front of the printer dolly shows the 

code combination of the characters being printed. The bit significance of the 

neons is: the sprocket pulse lights the upper left-hand neon (this neon will 

always light) with the 1st, 2nd, and 3rd bits below it in that order; the 

second column of neons correspond to the 4th, 5th, 6th and 7th bits reading 

top to .bottom. These neons can be an important aid 1n troubleshooting in that 

they will show improper pulses in any character being supplied to the printer. 

To the right of the dolly top is a panel containing three switches and two 

neons. A two position rotary switch permits the operator to alter the normal 
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print-out routine in a manner that will cause the typewriter to print command 

characters but not respond to the commands. The typewriter fills each type

line at which time the carriage is automatically returned and shifted when it 

is operating in COrupUTER DIGIT. In normal operation the carriage return is a 

coded function. 

A two-position toggle switch, labelled BRKPT, causes the printer circuits 

to react to the Breakpoint (J3) symbol in the flow of type-out characters and 

at which event disengage the typewriter. A second toggle switch, SKIP, entirely 

disables the typewriter action. The SKIP switch does not interfere with the 

action of the printer relays and they continue to respond to pulses supplied 

to them by the Central Computer. 

Two neons indicate the condition that has stopped the printer. The right 

Deon fires when a BREAKPOINT has been decoded and the typewriter stops. The 

neon to the left fires when a srop (::E) has be:en decoded and the typewriter 

stops. 

e. SUPERVISORY CONTROL INTERCONNECTIONS ... Communication between the SC 

group and the Central Computer is provided by a a group of 37 cables. These 

cables. containing a maximum of 33 individual wires, carryall voltages and 

signals required by SC. Thirty-five cables connect the Central Computer with 

SC and one cable each is supplied to the SC Keyboard and the SC Printer. The 

cables to the Central Computer terminate in a bank of Jones Plugs along the 

right side of the door bay and to the left of the bay A barrier strip. The 

cable terminations in SC are the Jones Plugs shown in Figure 6-2. 

The Jones Plugs are called out alphabetically A through Z and AA through 

SSt omitting some of the letters. The content of the various wires within the 

interconnecting cables is identified in reference print XG142206. The cables 

arp. listed in the alphabetical order of the Jones Plug designation. 
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f. SUPERVISORY CONTROL MAINTENANCE EQUIP~mNT. - Three pieces of equipment 

serve the operator and maintenance man in determining the proper operation of 

the computer via SCI These include a monitor oscilloscope, a vacuum tube 

voltmeter and a multivibrator. This equipment is not furnished with the system. 

The monitor oscilloscope is a standard oscilloscope. The unit plugs into 

a receptacle located in the back of the console for power. Sweep-synchronizing 

signals and signals to be monitored are supplied by coaxial cables coming from 

the Central Computer. The SYNCH signal is the t90 pulse used for Synch around 

the Central Computer. The source of the signals to be examined is selected by 

a group of switches on the SC Panel (See Section 17i, PX 695). 

The vacuum tube voltmeter is used to monitor the AGC of anyone of the 

nine Timing Pulse Generators in the Central Computer. The set of pushbuttons 

used in the video monitor selection is also used to select the AGC circuit to 

be examined (See Section l7i, PX 695), The AGe is an indication of the condition 

of the tubes in the Timing Pulse Generator. 

The multivibrator replaces the action normally provided by the Start Bar 

when a start pulse of a regular frequency is desired. When plugged into a jack 

on the rear of SC the multivibrator contacts parallel the Start Bar and provide 

entry for the substitute START signal generated by its flip-flop action. The 

frequency of the signal is regulated by a switch mounted on the multivibrator 

box. 
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7. UNISERVO II 

a. GENERAL. - The principal external storage medium for the Univac II 

system is half-inch wide, .OOll-inch thick metallic magnetic tape. Access to 

this storage is provided by the Uniservo II un~ts. The Univac II system is 

designed to use up to sixteen Uniservos, designated 1, 2, 3, 4, 5, 6, 7, 8, 9, 

-, A, B, C, Dr E, and F respectively as external storage devices. These 

function to move the tape past a read/write head; to receive information from 

the Central computer for recording on tape; and to read data on tape and trans

mit it to the Central Computer system. The Universo stores information on 

magnetic tape in the form of magnetized areas itn eight channels across the 

width of the tape. Seven of these channels store data bits; the eighth con

tains sprocket, or timing signals. 

b. PHYSICAL DESCRIPTION. - The Uniservo is composed of a tape-handling 

system, a magnetic read/write head, an erase head, a group of control relays. 

and a bad spot detector. The circuits and mechanisms involved are housed in 

a grey-wrinkle cabinet measuring 5' 2 1/4" higb, 2' 5 1/8" wide, and 2' B 15/16" 

deep. The weight of one unit is 725 pounds. A front view and rear view (with 

covers removed) of a Uniservo are presented in Figure 7-1 and 7-2. The location 

of maj or elements in the sys tern are identified :by cal1outs. 

c. TAPE-HANDLING SYSTEM. - The main elemenlts of the tape-handling system 

are the center-drive capstan, two tape reels, apd two vacuum loops. The tape 

reels are rotated by their associated motors. ror fon~ard tape movement, the 

reels rotate in the clockwise direction while for backward tape movement, the 

reels rotate in the counter-clockwise direction. The center-drive capstan, 

comiected to the center-drive motor by a clutch and brake system moves the 

tape past the magnetic read/write head at a speed of 100 inches per second. 

The low inertia of the center-drive capstan allows it to start and stop the 

(Continued on Page 167) 
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Figure 7-1. Uniservo II Front View (Cover Removed) 
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FILTER BOX 

Figure 7-2. Uniservo II, Rear View (Door Open) 

166 

REEL 
MOTOR 

SWITCHING 
RELAYS 

VACUUM 
MOTOR 

HEAT 
EXCHANGERS 

c 



'11IEOHY UF 
OPERATION 

OA - HJU-:!j'l' SQ 
Section 4 

(Continued from Page 164) 
tape more quickly than can the tape reels. The vaouum loops serve 8S buffer 

storage between the center-drive capstan and each tape reel, storing or sup-

plying tape as necessary, to compensate for differences in speed between the 

center-drive and the tape reelsa 

d. READ/WRITE HEAD. - The read/write head of the Uniservo is made up of 

eight individual heads which are connected, via relay contacts, to respective 

reading and writing ci~cuits in the computer. During write operation the write 

heads are connected to the "Wri te" flip-flops by the wri te relays, RWI through 

RWI6. During read operation the read relays RRI through RRl6 connect the read 

heads to the "Read" amplifiers. in the Central Computer. 

e. CONTROL RELAYS. - The Control Relays of the Uniservo II direct the 

performance of the reading, writing. and rewind operations. The principal 

control relays are listed below: 

(I) MOTOR RELAY (RND). ... This relay is energized when the U'NISERVO 

POWER ON pushbutton is depressed, and de-energized when the Main Interlock 

relay is energized. The normally-open contaots of the relay apply power to the 

Nain Interloci( relay circuit and to the Vaouum Motor relay - 2. 

(2) MAIN INTERLOQ< RELAY (RMI). - This relay is energized by the 

normally open contacts of HMO, if the left and righ t loop vacuum swi tches and 

thermal switch are closed, and if the backward and forwaro tape-limit switches 

are open. When this relay is energized, its normally-closed contacts de-

energize HMO, while its normally-open contacts hold it self ... energized and 

energize the Reel Motor relay. 

(3) REEL MOTOR rmLAY (RRM-l.).- This relay is energized by the normally-

open contacts of RMI. The normally-open contacts apply power to the Reel 

Motor Control system. and the Center-drive motor. 
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(4) VACUUM MOTOR RELAY (RRM-2). - This relay is energized by the 

normally-open contacts of either R~D or RMI. The normally-open contacts apply 

power to the vacuum motors, and the lumilines. 

(5) REWIND RELAY (RRE). - This relay is energized when the signals nS 

and REWIND are present at the Uniservo. The contacts initiate a Rewind opera-

tion within the Uniservo. 

(6) REWIND INTERLOCK RELAY (RRI). - This relay is energized by the 

coincidence of the signals nS and RIR at the Uniservo. The contacts of the 

relay produce an interlock condition preventing further reference to the Uniservo. 

(7) FORWARD RELAY (RF). - During nonnal operation this relay is energized 

by the coincidence of the signals nS and FP at the Uniservo. The contacts cause 

the Center-drive motor to rotate in the forward (clock~ise) direction and place 

the loops in the forward static condition. 

(8) BACKWARD RELAY (RE). - During normal operation this relay is ener-

gized by coincidence of the nS and BP signals at the Uniservo. The contacts 

cause the Center-drive motor to rotate in a bac~~ard (counter-clock~ise) 

direction and place the loops in the backward static condition. 

(9) READ RELAYS (RR-l through RR20). - These relays are energized by 

the coincidence of the signals nS and RP at the Uniservo. The contacts of these 

relays connect the read/write heads of the Uniservo to the read amplifiers of 

the computer and place the Uniservo under Read control. 

(10) WRITE RELAYS (RWI through RW20). - these relays are energized by 

the coincidence of the signals nS and WP at the Uniservo. The contacts of these 

relays connect the read/write heads of the Uniservo to the write flip-flop of 

the computer and place the Uniservo under Write control. 

(11) SERVO DIRECTION RELAY (R~:F). - This relay communicates to the Input-

Output Control section of the computer the direction of tape movement during a 

Read or Write operation. The normally-open contacts pass the forward signal, 

the normally-closed contact the backward signal~ 
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f. MD SPOT DETECTOR. - Unis.ervo II magnetic tape is inspected before it 

1s to be used. Any areas in which.recording may be unreliable are isolated by 

punching a series of holes 2 1/2 inches apart along their length on the tape~ 

Two sets of detectors t one for forward tape motion and one for backward tape 

motion, recognize the presence of these holes and suppress the reading or 

recording operation while the "bad spottf area passes over the read/write head. 

g. COOLING SYSTEM. - The Uniservo is air cooled by means of a closed 

cooling system. A centrifugal fan, mounted at the top of the rear door draws 

air from inside the Uniservo and forces it downward through a duct in the rear 

door and across heat exchangers located below the door. Cool water (45°F) is 

supplied to the heat exchangers to dis£ipate~the heat. If the temperature of 

the air in the rear case exceeds 130oF, a temperature-sensitive switoh in the 

main interlock system opens and removes a-o power from the Uniservo. 

A small blower draws in some of the cool air and forces 1t through the 

filter chamber. The filtered air from this chamber flows through two ducts, 

supplying cooling for the two reel motors. 

h. INTEGRATION OF THE IJNISERVOS INTO 'fHE SYSTEM ... Even though the 

Uniservos and the Central Computer have been individually checked out, certain 

additional cheolcs must be made to insure their compatibility with the syBtem_ 

To become part of a system each Uniservo must be able to: 

1. Read and write simultaneously in "continuous" for extended periods 
. without error while first running systems test routines. and later 

sort routines. 

2. Read tapes written by other Uniservos, in the same system or other 
systems. and by auxiliary equipment with a minimum of automatic rereads. 

3. Write tapes readable on other Uniservos and auxiliary equipment with 
virtually no errors. 

Some of the items to be checked in evaluating the effeotiveness of a 

Uniservo in system are presented in the following paragraphs. 
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(1) PHASE SHIFT. - There must be no m()re than 2 microseconds time 

difference in the sprocket pulse and the pulse from any channel between writing 

and reading on the same Uniservo. This comparison is made at TT12 on chassis 

A4T and AST (the positive-going portion of the signals). 

Intraservo phase shift can be caused by poor quality heads. too much 

capacitance on the trellis, or by improper damping of the heads during a write. 

Poor read wave forms may cause trouble. ImprQper tape alignment along the tape 

path may be responsible for phase shift difficulties; however, this is considered 

doubtful. Write waveforms obtained in chassis Al and 2X ~ay be checked against 

those shown in Figure 7-3. 
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The following table may be used to record data for determining phase shift. 

Check proper read/write head damping and physical head gap by performing a r~ad 

and a write on the same Uniservo. Record phase shift times microseconds. L = 

latp, E = early. Place dual trace scope on "Chopped", sync on sprocket pulse 

at AST, TT12 and compare the signal on other channel test t~rminals against the 

sprocket. Make sure the heads are clean. Maximum time variation .±2JJ. s~conds. 

Channel Forward 
Servo Head 5 2 I 3 4 6 

I 

2 

':\ 

4 

5 

6 

7 

A 

9 

-
A 

B 

C 

D 

E 

F 

Channel Backward 
7 5 2 I 3 4 6 7 

.-

--

17-1 



(2) SKEW CHECK. - A tape prepared on one Uniservo must have no more 

than 7 &icroseconds time difference between the sprocket pulse and the pulse 

fro~ any accompanying channel when read by any of the other Uniservos. This 

comparison is made at TTl2 on chassis A4T and A5T (the positive portions of the 

signals only). 

Interservo phase shift, or skew, has the same causes as outlined above for 

Phase Shift, with poor tape path alignment a greater possibility. 

The following table may be used for performing a check on phase shift 

compatibility of Uniservos within a system and also between Uniservos of dif-

ferent systems. Using a dual trace scope set on "Choppedfl
, read a tape on all 

Uniservos. Sync on the sprocket signal at AST. TT12, using a probe for a sync 

lead. Compare the channel pulses against their accompanying sprocket. Record 

the time variation on the chart. The maximum allowable time variation is ~ 

microseconds. The read/write heads must be clean. 

If the skew checks do not come within allowable tolerances it may be 

necessary to run a head selection check to determine if the trouble lies in the 

head switching box, the guiding system or the heads themselves. This routine 

should develop compatibility within any particular system. The procedure for 

the head selection test is as follows: 
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1. Select the head with ~he lea~t phase shift and mount it in a good 
Uniservo. 

2. Prepare an ·'All Ones t
• tape with this head and read this tape forward, 

recording the phase shift. 

3. Using the prepared tape as a standard. tabulate the skew for all other 
heads by mounting them in placp of the head used in preparing the tape. 
Mpasurp skew while reading forward. 

4. From data obtained, plot a distributiOn curve for each channel. 

5. Select heads whose channel peaks fall within ±l ffiicrosecond of the standard 
tape. 



Channel Forward Channel Backward 

Servo Head 5 2 134615213461 

1 

2 
---f.----lt---I~_+_-+___+---I_---.... 

3 
-----f---+--+---+---t---I-.---- -----... +-----+---t------f--t--t---+--t---

4 

5 

6 

1 

8 

9 

A 

B 

c 

D 

E 

F 
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6. Determine the variations of all of the available read/write heads. 
grouping them bi tolerances +2, ±3 and ±4 J,.Lseconds. {The maximum 
allowable skew on a head is normally ±4 IJ,seconds when tested bj the 
manufacturer.} 

7. If sufficient heads are available it should be possible to set up a 
system whose heads have a skew of less than ±3 ~seconds from each other, 
+4 ~seconas is the maximum allowable. 

(3) NOISE CHECK. - Total noise cannot be greater than 2 volls zero-to-

peak, during any read; total hum no more than~b volt, peak-to-peak. To accom-

plish a noise check, a write is performed on the most distant Uniservo without 

moving the tape. Every effort is then made to produce noise, such as; turn 

other Uniservos off and on, run the center-<irive on other Uniservos, reverse 

direction on other Uniservos, and operate any Uniservo buttons. The noise level 

is checked at TTll, chassis A4T and A5T. 

Four checks for noise are performed; two for operational noise and two for 

cross-talk. These checks are made after the system has been calibrated. The 

gain switch on SC is placed in the "HIGH" position. Oscilloscope patterns of 

the noise generated during each test are viewed and the voltage maximum for 

each channel of each Uniservo head is recorded on a chart. The particular 

procedure and chart for voltage tabulation of each test is presented below: 

(a) OPERATIONAL NOIS£ CHECK 1. - Initially a "read" line is picked up on 

Uniservo "A". The other Uniservos turned on and off and the peak voltage 

values for each channel are recorded. Maximum permissible operational noise 

is 2 vol ts, zero-to-peak. 
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Servo 
Off 
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7 

{} 

9 

-
B 

C 

D 

E 

F 

5 2 1 346 7 8 

(b) OPERATIONAL NOISE CHECK 2. - Uniservo flAft is turned on and off while 

the read line for each of the other Uniservos is picJced up in turn. The peak 

voltage of noise created by turning Uniservo "A" off and on while observing 

each channel is recorded. Maximum permissible operational noise is 2 voltsv 

zero-to-peak. 
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Read 
On 

Servo 
1 

2 

3 

4 

5 

6 

7 

8 

9 

-

A 

B 

C 

D 

E 

F 

5 2 

Channel 
134 

I 

6 7 8 

(c) READ/WRITE CROSS-TALK 1. - This test is performed by picking up a 

"read t1 on the Uniservo under tpst and writing on the most distant Uniservo 

in the systpm. Set the oscilloscope on bright trace and sync on START WRITE. 

Record the hum on the read line in volts from ~eak-to-peakt and the cross-talk 

for each channel in zero-to-peak volts. l\laximum vol tage tolerance allowed 

between 1 imi ts is 2 vol ts 0 
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(d) BEAD/WRITE ClI)SS-TALK 2,~ - With a "read" picked up on the Uniservo 

.ost distant, perform a "write" 00 the Doiservo under test. Synch the oscil-

loscope on START WRITE. Record the zero-to-peak voltage of the Doise generated. 

Maximum permissible reading is 2 volts. 

Write 
On 

Servo 

1 

2 

... ~ 
v 

4 

t: 
<.l 

6 

7 

8 

9 

-
A 

B 

C 

D 

E 

F 

Read on ------
5 2 1 s 

Solving noise problems is a tedious.process. It is necessary to first 

isolate the area in which the noise pick-up is made. If noise is picked up in 

the trellis, it will be necessary to check the grounding system, the shielding, 

the shield bonding and cable placement. ~ cable shields should be grounded 
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If noise originates in the Uniservo. check out the relays individually, i.e., 

arrange the Uniservo so that RMO only will operate, then RMI, then the vacuum 

motor relay, etc., until the trouble source can be identified. Noise suppressors 

have been provided but these may be miswired or inadequate. Occasionally 8 Write 

or Read relay may fail allowing oross-talk into the read circuitry. 

(4) SCALLOPING. - Soalloping of the read waveform must b~ checked during 

both reading and writing. Observe the read waveforms during a ~Sort" routine, 

at which times various duty cycles are present. If any partioular Uniservo 

is suspected of causing trouble use "nS" as an oscilloscope sync. 

T~ most obvious causes for scalloping are friction, tape slippagp and loss 

of contact with the head. Check the following items if friction is suspected: 

1. Lubrication and cleanliness of the Idler and Roller shafts. 

2. Mechanical alignment of the tape paths, which includes all idlers, the 
capstan, the loop boxes and the reels. 

3. Conductivity of loop box side glass. Observe for a tendency of the tape 
to stick to the glass. The glass should have less than 2 megohms re
sistance measured across its length. Do not take the boxes apart for 
this measurement. Arrangp, a factory return. 

Tape slippage problems generally result from too much friction everywhere 

except on the capstan. Clean the capstan with chlorothene. Check vacuum 

pressure to ensure that suffioient tension exists in the tape loops. Dirt must 

be kept from the vacuum hole screens. 

Loss of tape contact with the read/write head is unlikely; however, It may 

occur if resonances occur in the tape tension system, Folds in the tape cause 

the tape to lose contact; these must be punched out. 

(5) TAPE SPEED ·CHECK. - Tape speed must not v~ry more than 5% from the 

nominal 100 inches per second velOCity. A tape speed check can be made with 

a Strobotac during steady tape motion. Nominal large idler speed is 955 rpm. Check 

forward and backward motion. Difference in direction speeds may be caused by a 

wrong side phase shift capacitor on the motor. It. normal size is 6 ~f. 
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A ~aximum time of 5 milliseconds is permitted to accelerate tap~ to full 

speed or to decelerate it to a full stop. A special test tape in which channel 

5 has been recorded solidly and the other channels have norIT;~l hlock spacing is 

prepared to test acceleration time. Using a dual trace oscilloscope. on "ChoPPE'd tf
, 

sync on the RCDC signal. Observe Rene and Chamnel 5. The pattern should resen:ble 

the drawing below. Make certain the Uniservos are clear before performing this 

test .. 

RCIJC 

Figure 7-4. Tape Acceleration Test Pattern 
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(6) TI~rrNG CHECK. - The timing of the delay-flops in IOC must be within 

5% of thei r nominal values to ensure proper spacings on the tape. A visimag 

spacing, blockette spacing, and block length. No difficulty should be ex

perienced in meeting the below listed tolerances if delay flop timing, tape 

speed, and acceleration have been within tbeir prescribed limits. The follow-

log tolerances are allowed: 

Interblock spacing 

250 ppi or 50 ppi density - nominal space - 1.05 inches; 
maximum - 1.32 inches; minimum - 0.81 inches 

125 ppi density - nominal space - 2.4 inches; maximum - .219 inches; 
minimum - 2.0 inches 

Block length 

250 ppi density - 2.85 ± .14 inches 
125 ppi density - 5.75 ± .29 inches 
50 ppi density - 14.4 ± 1.16 inches 

Blockette spacing 

normal 1.0 ± 0.1 inches 
short 0.1 ± .01 inches 

i. OPERATIONAL ADJUSTMEr~. - Section 5 of the Uniservo II Manual, 

Philadelphia Publication U-1630.1 lists the procedures for the mechanieal 

alignment and adjustments necessary to accomplish smooth and efficient Uniservo 

operation. In addition this section presents tbe regular schedules recommended 

for proper equipment maintenance. 

J. UNISERVO II. • Final Operational Check List - A convenient check-off 

list for Uniservo condition, intended primarily for Installation personnel but 

also usefUl to maintenance, is presented in the publication "Acceptance Speci-

fication tor Univac II Computer System", PX , Section 4.9.1.14. 

k. ADDITIONAL INFORMATION. - Appendix G of this manual, entitled "Input-

Output Adjustment Criteria" presents additional information on problems en

countered in tying the Uniservos into the system. 
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8. POWER SYSTEM 

8. GENERAL 0 - Univac II system power is provided by four units: (1) Main 

Transformer (2) Switchgear (3) Motor-Generator (or Alternator) and (4) Power 

Supply. The Power Supply assembly provides all d-o power requirements for 

the Central Computer and associated equipment; a-c voltage requirements are 

supplied from the Main Transformer (via the Switchgear) or by the Switchgearo 

The Motor-generators provide a 400-cycle a-c voltage for the Power Supply 

primaries and is connected to the latter via the Switehgear. The switchgear 

acts as the central power station for all of the equipment (with the exception 

of d-c power leaving the Power Supply) and the control of power is provided 

at the Switchgear, a Switchgear control panel is located on the Power Supply 

but is not an integral part of the Power Supplyo 

A Univac II installation operating with sixteen Uniservos requires 135 kva t 

not including power for the chilled water system. The primary power souree 

will be three-phase, 60 cycle, 480 vac (3- or 4-wire). 240 vat (4-wire). or 

208 vae (4-wire)o The line voltage is monitored for variation under all con~ 

ditionse Voltage variations of not more than ±5% are optimum, with ±9% being 

acceptable based on voltages of 440, 230 or 208 vac. 

The primary line input voltage affects the internal conn~ctlons and 

components of the Switchgear unit and Main Transformer. In the case of 440 

vac line voltage, a 112.5 kva transformer Is used and the Switchgear 1s designed 

and built for an input of 440 vaCe For 230 and 208 vac primary voltages a 75 

kva transformer is used e and either of two different Switchgear units are used o 

Three block diagrams showing the various arrangements for the different pri~ 

maries are shown in Figure 8-10 (Power Distribution from Various Sources)o 

bo SWITCHGEAR. - As indicated in Figure 8-1 line voltage Is initially 

applied to the Switchgear assembly. The Switchgear then c~ntrols all incoming 
<Continued on Page 184) 
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(Continued from page 182) 
power to the Univac System and distributes this power between the Main 

Transformer. Motor-generator, Power Supply, Uniservol. Central Computer, 

Waterflow Detector, Three-way Valve, Indicating Lights, and Supervisory 

Control. 

(1) PHYSICAL DESCRIPrION. - The Switchgear cabinet is 5 1 10 1/4ft high, 

6' 1/2 ft wide and 2'6" deep. Weight is approximately 3250 pounds. Figure 8-2 

shows the physical position of components within the Switchgear. 

A complete description of the technical operation of the Switchgear 

will necessarily involve the equipment that it serves. For this 

reason the material that follows will mention, and occasionally 

describe in detail, various units and components beyond the physical 

limits of the Switchgear assembly. 

(2) PRIMARY AC CIRCUITS. - The Main AC Circuit Breaker CBlOl may be 

either electrically- or manually-operatedo. Inasmuch as there is a possibility 

of six different operating types being installed, depenqing upon whether 

Manual or Electrical operation is used, and input voltage requirements, ref-

erence should be made to the particular drawing for specifications of the unit 

installed at any particular site. 

With the closing of CBIOI, primary a-c power is directed to the Main 

Transformer and other Switchgear circuit breaker units in a manner depending 

upon input voltages used. In any event, the Main Transformer will be provided 

with a voltage source to the primary, with the other circuit breakers receiv-

ing primary power either from the Main Transformer or also from CBIOI depending 

upon source voltages~ 

The following cOr.1ponents will receive primary power when CBIOI is closed: 
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1. Circuit brea~er CBlOl auxiliary contacts are closed, providing a 
waiting current path for contacts of Emergency Off switch 
5103. 

2. Circuit completed to servo circuit breaker CBl02S. 

3. Circuit completed to Heater circuit breaker CBl028. 

4. Circuit completed to Motor-alternator circuit breaker CBI06. 

5. Circuit completed to No. 1 Transfer switch SlOI and primary AC 
Voltmeter MIDI. 

6. Circuit completed to 15 hp Motor Starter circuit breaker. 

A description of the functional operation of the above-mentioned components 

now follows in the order listed. Internal operation of the units, where this 

applies, will be described under "Sequence of Operation". 

(a) EMERGENCY OFF SWITCHES AND INDICATORS. - The EMERGENCY OFF 

switch at the Power Supply Control Panel is also duplicated in parallel at 

Supervisory Control. The full routing of the control lines for this switch 

is shown in Figure 8-3. Should an emergency arise whereby all primary power 

must immediately be removed from all equipment, the closing of this switch 

completes a direct circuit through a shunt winding of the Main circuit breaker 

CBIOl, thus caus ing the circuit breaker to trip. The EMERGENCr OFF, indicating 

lamps, which are located at the Power Supply on the Control Panel, and at KL 

Corner control panel, apprise that power is available for the purpose of oper-

ating the EMERGENCY OFF switch functions, should this be required. 

The Emergency-off controls, i.e., the contacts in CBIOl and the switch in 

the Switchgear and the switch in the Power Supply, are equipped with sets of 

parallel contacts. This ensures a connection should the control be operated. 

(b) SERVO AC CIRCUIT BREAKER CBI02S. - Depending upon input 

requirements, a-c power for Uniservos mayor may not require two Servo Boosters. 

An input of 480 a-c Wye or Delta requires 8 booster following the 480/208 
(Continued on Page 188) 
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(Continued from Page 186) 
transformer, and again following the Stabiline Voltage Regulator whereas 

primary transformer inputs of 240 Delta do not. A 208 Wye input requires an 

additional booster. The circuit following CBI02S performs the same function 

of routing power to the Uniservos regardless as to whether or not it is boosted. 

(c) HEATER AC CIRCUIT BREAKER CBI02H CIRCUITS. - As in the case of 

the Dniservo a-c supply. certain inputs require voltage boosters and others 

do not. A 480-volt a-c input requires a booster preceding the Stabiline regu-

lator, as does a direct in~ut of 208 volts. 

Beater voltage for the Univac II System is derived from the Main Transformer 

in the case of the 480-volt system and directly from source voltage via CBIDI 

in the case of 208 volt or 230 volt systems. The Heater Circuit Breaker 

(CBI02H) then supplies the heater voltage to two 10% booster transformers 

(208v t 480v) or directly to the Stabiline equipment (230v). The output of the 

Stabiline equipment is applied to a delay network in the Central Computer. From 

the delay network the Heater power is applied to the primaries of the Heater 

Transformers via various fuse boards and barrier strips. The secondaries of 

the Heater transformers are connected to the various chassis and bays by fuse 

boards and barrier strips. This discussion will consider the SWitchgear com-

ponents of this system. Drawing 186616 indicates the Schematic representation 

of the Heater circuits within the Switchgear. Figure 8-4 and 8-5 (Heater AC 

CBI02H Circuit) presents these circuits and the connections within this unit. 

The theory of operation of the different types of circuit breakers is given 

under ttSequence of Operation - Switchgear". 

From CBI02H t the Heater circuit breaker, ¢2I2 and ~3L2 are connected to 

the booster transformers. The ~lL4 line is also connected, but passes through 

to PV16F and PT16F in the Central Computer. The output of the two 
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Figure 8-40 Heater AC CBI02H Circuit (208V and 480V) 

booster transformers is applied to the Stabiline units and is approximately 

230 volts o The individual theory of operation of the Stabilines is described 

in a later paragraph o Output phases 2L4 and 3L4 are routed to the Modified 

Tray Assembly in the Central Computero Phase lL4 is routed directly to the 

Fuse Boards PV16 and Pf16 in the Central Computero 

(d) MOTOR CIRCUIT BREAKER CBI060 - The Motor Circuit Breaker 

CBI06 provides line protection for the 75 hp Motor Starter assembly and motor 

only (thermal overloads are also provided on the Secondary of the Moior Starter 

as additional motor protoction)~ The breaker is a 150-ampere unite three-pole 

600 volts e mounted on a 225-ampere "J" frameo As the Motor-Starter unit of 

the Switchgear will be discussed as a separate assembly further information 

will be omitted at this pointo 

(e) NOD 1 TRANSFER SWITCH SlOl AND AC VOLTMETEH MIOI. - With the 

supplying of a-c from CBIOI on 01L29 02L2 and 03L2, power is also applied to 

a 60-cycle AC wltmeter, MIOl v and Transfer Switch, 51010 The voltmeter~ 

which is a 0-300 volts range. 60-cycle unit, rated at 2% accuracyv measures 

the voltages givon in the following list as they are rec~ived from the secon-

dary side of CBIOlo The Transfer Switch, SlOl, is a ceramic rotary type 
(Continued on Page 191) 
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(Continued from~~agb 189) 
two-pole, twelve-position switch rated at 300 volts, 10 amperes. The positions 

indicated below are the positions this switch assumes to read the indicated 

power lines. 

Position 1: Off 

2: Phase 1-2 

3: Phase 1-3 

4: Phase 2-3 

5t Phase 1 - Neutral 

6: Phase 2 - Neutral 

7: Phase 3 - Neutral 

8: Phase 3L5 - Phase 2L5 

Each line being read is fused to the switch by 3AGC I ampere fuses, desig

nated FIOI. FI02, FI03 and FllO (the latter being ~3L5 fuse). The circuitry 

of the AC voltmeter and the transfer switch is shown in Figure 8-6 (AC Voltmeter 

and SWitching Circuit). 

(f) HP MOTOR STARTER CIRCUIT BREAKER CBl05. - CBI05, the 15 hp 

Motor Starter Breaker operates directly from ~lL2. ~2L2 and ~3L2. This assembly. 

a three-pole 40-ampere 240 volt a-c unit mounted on a IOO-ampere "Eft frame, 

provides protection in the primary circuit for current drawn by blower equipment 

in the Power Supply and Central Computer. Thermal overload elements provide 

individual protection for the blower motors. Overload detection by any element 

will de-energize the coil of MCBI05, thus opening the circuit for all of the 

blowers. The circuit breaker lines with the lines served by each are given 

below: 

Phase 3 Line 2 '- Phase 3 Line 3 Bl 

Phase 3 Line 3 B2 

, Phase 3 Line 3 83 

Phaee 3 Line 3 B4 

Phase 3 Line 3 85 191 
(Continued on Page 193) 
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(Continued from Page 19.1) 

Phase 2 Line 2 - Phase 2 Line 3 B 

Phase 1 Line 2 - Phase I Line 3 Bl 

Phase 1 Line 3 B2 

Phase 1 Line 3 B3 

Phase 1 Line 3 B4 

Phase 1 Line 3 B5 

(g) NO.2 TRANSFER SWITCH 400 CYCLE AC VOLTMETERo - AC Voltmeter 

Ml02 and Transfer Switch 5102 provide for the monitoring of alternator output 

voltages in a similar manner to that provided by MI0I, the input voltage meter. 

Each line monitored is fused by I ampere fuses Fl04 to FI09. The voltmeter 

1s 0-300 volts scale, 400 cycles. rated at 3% accuracy; the switch is the same 

as 5101. two-pole, twelve-position, rated at 300 volts 10 amperes. The circuit 

of this meter and the switching assembly is shown in Figure 8 - 7 (400 Cycle 

AC Voltage Metering Circuit)~ Voltages monitored at the various switch positions 

are as follows: 

Position 1: Off 

Position 2: Phase 82-83 

Position 3: Phase Bl ... 83 

Position 4: Phose Bl-82 

Position 5: Phase A2-A3 

Position 6: Phase Al-A3 

Position 7: Phase AI-A2 

(h) FREQUENCY METER. - A frequency mete~ of the vibrating reed 

type indicates a frequenoy of 380 to 420 oycles, and normally reads about 407 

cycles. It is inserted across one phase to neutral at the meter transfer 

switch primary side. 

(Continued on Page 195) 
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<Continued from Page 19~) 

(i) ALTERNATOR OVERVOLTAGE MONITOR. - In order to protect the 

equipment from dangerous cumulative effects such as the failure of 8 magnetic 

amplifier sense circui t causing. an overvol toge condi tion from the generators, 

an Alternator Overvoltage Monitor assembly is installed in the Switchgear, 

monitoring all three phases of each generator's output. The schematic repre

sentation of this assembly is shown in Figure 8-8 (Alternator Overvoltage 

Monitor). with complete details being given on Drawing 142682. Each monitor 

consists of three rectifiers, one capacitor and one three-contact relayo 

Normally the rectifiers will pass a certain limited current when the 

voltage output from the generators is normal. This current, which is addi-

tive from each phase. is adjusted at R03 (and R06) to the pOInt where relay 

RP41 (and RP42 for Alternator B) will not be sufficiently energized to close. 

Resistors ROI. R02 and capacitor COl (and R04, R05, C02) act as a filter 

network to the 400 cycle output of the alternators. With an increase of 

voltage from the generator beyond tolerable limits, current through the relay 

will increase to the point where the relay armature closes the contacts. 

filA I -_a.m----. 

NEUT 

!1JBI --11------. 

!1JB3 - __ ~---' 

NEUT 

Figure 8-8 8 
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As one set of 1.11". contac' lose, ~e.volts d-c is applied via the Monitor 

Reset button in KL C0rner to the solenoid of the relay which has initiated 

the action, thus self-energizing the relay. One of the other elo~ing eontapts 

completes a 110 vac circuit from ~lL6 through the machine overheat contacts·and 

HP53 (in KL corner) to the Overvoltage indicator. Which indicator lights ,depends 

upon whether RP41 or RP42 closed. If the A generator, the "AU lamp will light, 

if the B generator, the "B" lamp will light. Another relay contact duplicates 

the foregoing, but lights an indicator (overvoltage) at KL corner of the Central 

Computer. The final relay contact opens a normally - closed circuit which 

breaks the ~lL6 110 vac line through the closed contacts of RP46 to the Under

voltage solenoid of CBI04 (DC breaker No.2), The de-energization of the 

Undervoltage solenoid results in the opening of this breaker. Consequently, 

the alternator output voltaue is removed from the Power Supply input, as the 

release of CBI04 causes the release of CBI03 (through NOG 2 contacts of 

CBl03, CBl04, RP30 contacts, and CBl03 No.1 contacts to CBI03 shunt solenoid), 

In this manner, J!.li alternator output voltages are removed from the Power 

Supply and other equipment. 

(j) MAGNETIC AMPLIFIER REGULATOR. - Each generator used in the 

Univac installation utilizes a magnetic amplifier type generator exciter 

regulator. A separate unit for each generator. designated "Aft and ''8'' unit, 

is located in the Switchgear cabinet. Excitation voltage to the Ma'gnetic 

regulator is obtained from the load side of CBI04 and CBI03 and is three-phase 

208 volts at 400 cycles when operating at rated output. An additional 440-volt 

.60 cycle source from the motor starter is utilized for In1tial excitation. 

A theoretical oircuft of one of the magnetic amplifier regulators is shown 

in Figure 8-9 (Magnetic Amplifier Regulator). The complete schematic drawing 

and wiring diagram are on Dwg. 142618. (Continued on Page' 198) 
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(Continued from Page 196) 
The saturable core reactors in Figure 8-9 which are in series with the 

main rectifier X2, form the excitation system. The impedance of the main 

windings of the reactors to the flow of alternating current to the main recti-

fier 1'8 controlled by the d-c control windings, indicated as "sense" BInd "bias" 

windings. 

The impedance of Li, the reference reactor, changes sharply when the 

approximate or exactly rated voltage is across the primary of T2. T2 is a 

step-down transformer designed to reduce the voltage to the rectifiers 

to more nearly approximate the required excitation voltage. 

An increase in VOltage at the primary of T2 above a value previously 

selected through the Voltage Adjusting Rheostat will cause Ll to saturate, 

permitting the current flow to Control Rectifier Xl to increase sharply. 

The Control Rectifier output through choke L2 and the magnetic amplifier 

sense windings, also increases sharply, increasing the impedance of the main 
winding, thus decreasing the rectifier outputa 

In series with the sense windings is a Temperature Compensating resistanceu 

This resistance is physically located above transformer T2. Thi~ location 

was selected as being an optimum position to register temperature increase. 

As the temperature increases from an initial value, this resistance effectively 

compensat~s for any lessened current reaching the alternator field through the 

effect It has on the amplifier reactancese 

The sense winding of the magnetic amplifier reactor is wound in such a 

manner that a eurreqt increase from the Control Rectifier will increase the 

impedance of·the reactor; thus lowering the output current of the main 

rectifier to the alternator field, The converse is, of course, also true. 

The results will be eith~r a decrease or increase in the voltage output of the 

alternator, 
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Transformer Tl produces a secondary veltage which is applied to the reactors 

through a "bias" winding. The resultant effect of this current through the 

windings is relative to that produced by the sense windings. Resistance R. 

in series with the bias winding is used to adjust the bias voltage to a pre

selected value. Other resistances shown on Dwgo 142618 are also for initial 

adjustment by the manufacturer, with the exception of the voltage adjusting 

rheostat. 

Until such time as a sufficient 400-cycle output is available from the 

generator to produce a suitable field current for the generator through the 

magnetic amplifier regulator, sufficient 60-cyele current is supplied to the 

field from the T3 - X3 supply. This power supply utilizes a single phase 

transformer with' the primary connected between two phases of the three-phase 

440 volt 60 cycle line., This power supply, which reduces the 440 volts a .. c 

to approximately 20 volts d-c., in addition to providing field exoitation, 

supplies voltage for the bias winding of the magnetic amp,lifier during the 

time the current is increasing through the reactors. The primary conneetion 

is completed through the RUN contact of the Motor Startero 

In order that the foregoing source of field current may be eliminated when 

sufficient excitation is available trom the magnetic amplifier. the output 

passes via two auxiliary contacts on CBI04 and two contacts on relay BR. (part 

of Magnetic Amplifier assembly)o The contacts on CBI04' continue to provide 

d-c' excitation to the alternator field momentarily after CBI04 closes 

and prior to the full 4oo-oyole source being availableo As the 4oo-cyole 

voltage builds up, it reaches a point where the d-c output of rectifier X4 

is sufficient to energize relay BRo As this occurs, the contacts of BR open, 

permitting the excitation source from X2 to supply the field. 
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(k) DC CIRCUIT BREAKERS CBI03 - CBI04. - Circuit. breakers CBI03 and 

CBI04 provide for interruption of the 400-cycle voltage being supplied to the 

DC power supplies from the alternators. 

As will be explained in greater detail later, CBI04 closes after CBl03 is 

closed during the initial turn on of the equipment. Both units are electrioally

operated breakers with dead-front switchboard mounting. 

(3) SEQUENCE OF OPERATION. - As part of a discussion of other large 

components within the Switchgear, a description of the sequence of operation 

is necessary. Considering that the equipment is being In1tially turned on, 

this sequence will be given with the components involved being described, if 

not done elsewhere in the Manual. 

With the Main AC Circuit Breaker CBIOI closed, the CONTROL POWER ON 

indicator lamp at the Power Supply Control Panel will light. Assume, at this 

point. that mBI07, CBI06, CBI05, and the Control Power breaker (at the Power 

Supply control panel) are closed. In this case RP48 is energized, the circuit 

is shown in Figure 8-10 (RP48-RP53 Relay Cireuit)q The energizing of RP48 is 

dependent upon the waterflow indicator switch being closed (water 1s flowing)' 

and upon RP53 being energized - RP53 is energized when the CBI07 and the CONTROL 

POWER switch is in the ON position, and upon the Bay Overheat and Power Supply 

1100 thermostats being closed - this condition will not exist if the ambient 

temperature exceeds the limit for which the thermostats are rated. 

With the closing of RP48, the current path through the shunt-trip windlng 

of CBI02H will be broken by the contacts of RP48. The winding is available 
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Figure 8-10. RP48"'RP53 Solenoid Energizing Circuit 

to permit the ci~euit breaker to be tripped it any of the cGndition$ which 

follow are not present: 

1. RP48 energized 

2. Waterflow d~t~etor switeh i& closed 

3. AC OFF switch not depressen 

4. RP53 energized 

5. Bay overheat switches closed 

6. Control power circuit breaker switch closed 

(0) OPERATION OF CIRCUIT BREAKERS. - For subsequent actions to 

be fully understood. the operation ot the I-T-E Type KA, and General Electric 

Type AK-1-15-3 circuit breakers are briefly discussed at this point. The Type 

KA breaker is used for CBI02H. CBI02S, CBI03 and C8104 in some Switchgear 

installations. while others use the General Electric equipment described 

later. 
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Although the breaker involved in the present sequence of operation is 

CBI02H, the theory described will apply generally when the other breakers 

are mentioned, the differences being only in the quantity of contacts utilized 

and the function of these contacts. Physically, certain differences exist 

in ratings. Maintenance data for the breakers will follow the general 

discussion. 

Figure 8-11. (I-T-E Type KA Breaker, Typical Wiring) shows a schematic 

representation of the Type KA I-T-E circuit breaker, and Figure 8-12 (Type KA 

Schematic diagram) presents a shorthand diagram of its connections. Drawing 

186616 shows a typical installation of a .GE AK-I-15-3 breaker in any of the 

circuit breakers positions shown in this drawing. Terminal connections to 

power lines and other equipment is indicated on the mechanical drawing per-

taining to the installation. 
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Figure 8-11. I-T-E Type KA Breal{er, Typical Wiring 
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! DESCRIPTION. - For electrically-operated KA breakers, a 

solenoid assembly is suspended under the mounting shelf below the operating 

mechanism and is removable as a unit, should this be required. Four springs 

between the solenoid magnet and the shelf absorb the shock of the plunger at 

the end of the closing stroke. 

A Type R-37 control relay controls the current souroe'ofthe solenoid 

ciosing co~l, and is a single-pole double-break relay. The Type KA breaker 

is mechanically ~nd electrically trip-free, which means that the breaker 

may be tripped at any point of the closing stroke by the operation of a tripp

ing device. As soon as the c~ntacts touch under fault conditions, the trip 

device operates the tripping mechanism, releases the tripping toggle, and 

permits the opening springs to return the contacts to the fully open position. 
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~ OPERATION 0 - Refer to the schematic circuit diagram shown 

in Figure 8-12. The closing of Control Switch CS (AC ON at the Power Supply' 

Control Panel for Univac II) energizes pickup coil PC t attracting the relay 

armature and closing the main relay contacts CR37/l and CR37/2. The closing 

of the main relay contacts energizes the solenoid closing coil CC and the 

plunger moves towards the closed" position. At the end of the plunger travel, 

a trip lever attached to the plunger strikes the latch bar in the relay. 

As the latch bar rotates. it releases the latch lever permitting the lever to 

slide backwards under tension of the contact arm spring. In moving backward 

as far as the slot will permit, the latch lever rotates the contact lever 

about a fixed pin to mechanically open contacts CR37/1 and CR37/2o This de

energizes the solenoid closing coil. allowing the solenoid plunger to return 

to normal positiono This action completes the closing cycle. 

The circuit breaker will not attempt to reclose if a fault was present 

on the initial,try and the closing switch is maintained in a closed position. 

This is because the relay armature remains attracted to the magnet of the 

pickup coil preventing the latch bar from resetting. Thus a second attempt 

cannot be made until the control switch is released. This will de-energize 

the pickup coil and allow the latch bar to reset o This action prevents con

tinual re-cycling of the circuit breaker. and also prevents the 

burn-out of the momentarily rated pickup coil, should it remain energized 

for any length of time. 

~ UNDERVOLTAGE TRIP. - When the voltage falls below a certain 

established value. it is desirable that the circuit breaker operateo For this 

purpose an Undervoltage Trip is provided on the Type KA circuit breakero (This 

may also be a method of tripping the circuit breaker by purposely re~oving 

the voltage to trip the mechanism.) The UV trip device used with the KA 
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breaker consists of a magnet assembly, voltage coil, armature, spring lever, 

spring assemblies and trip link assembly. and is shown in Figure 8·13 UV Trip 

Device for KA Breakers. 

Under normal operation, the armature is held against the magnet pole 

faceD When the operating voltage drops to approximately 30 to 60 per cent 

of the normal circuit voltage. the magnet will release the armature. The 

armature, rotating clockwise on a pivot pin, trips tha circuit breaker by 

means of a force applied to the tripper bar through an a~u'table linkage. 

The force is generated by two springs which have initial tension when the 

circuit breaker Is open. Additional tension is supplied by the rotation of 

the spring lever as the circuit breaker is closed. The spring lever is 

actuated by the camming operating of an adjustable eccentric carried by a 

guide attached to the circuit breaker jack shaft • 

.1 SHUNI' TRIP. ~. This accessory to the Type KA breaker ia 

used for tripping the breaker remotely for any of many reasons, without regard 

to the existing load conditions. 

The shunt trip device is shown in Figure 8~14f Shunt Trip Device and 

consists of a Magnet assembly. operating coil, armature, and trip linko When 

the circuit is energized, the tripping magnet attracts the armature, which 

actuates the trip link assemblyo The armature and trip link assembly, during 

final movemen~. actuate the tripper bar which!n turn disengages the latch 

to trip the circuit breaker o In order to prevent the operating coil of the 

shunt trip from burning out following the opening of the circuit breaker, 

an auxiliary contact is provided to disconnect the coil from the circuit as 

the circuit breaker opens • 

.§ L2 AUXILIAHY SWITCHo - The Auxiliary Switch device consists 

of additional contacts mounted as an assembly on the circuit breakero The 
(Continued on Page 208) 
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Figure 8-14. Shunt Trip Devico for Type KA Circuit Breakers 
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<Continued from Page 205) 
contacts are closed (or opened as required) simultaneously with the closing 

ot the Main contacts, by a Mechanical connecting link. 

fJ.. OVERCURRENr TRIPo - The Overcurrent Trip device used with 

the I-T-E Type KA circuit breaker is identified as Type OD-l and is presented 

in Figure 8-15. The accessory has two basic features: an instantaneous trip 

element operating without manifest delay; and a long-time delay element using 

a fluid displacement dashpot. The latter element is factorY calibrated and may 

be adjusted in field use for minimum pickup currents of 80 to 160 percent of 

the continuous current rating of the breaker. The instantaneous trip element 

is also factory calibrated to be a~ustable in the field to minimum pickup 

currents of 500, 1000 and 1500 percent of the continuous-current rating of 

the breaker. 

The action of this device hinges on the operation of the elements, In 

the case of the long-time delay element the armature has a fixed air-gap and 

a tensioning spring for current pickup calibrationo The armature is connected 

through a linkage and crankshaft to a piston suspended in a :f'luid':"displacement 

dashpot, the time delay occurring as the time required for the fluid to pass 

from one side of the piston to the other. The magnitude of the delay isa 

function of the distance that the piston moves in the restrained portion of 

the cylinder. 

After the a~mature has completed not more than half of the total operating 

stroke, the piston enters an unrestrained portion of the cylinder. This pe~· 

mi t8 the armature trip screw to strike the cireui t break,r- t:rip bar wi th 

some force. This action rotates the tripper bar, releases the mechanism latch, 

thus opening the circuit breaker. 

A check valve allows the armature to reset rapidly (in less than one 

second) after either a partial or tull stroke. Accordingly~ in future 

(Continued on Page 210) 
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(Cont.inued from Page 2G8) 
tripping attempts the current and time delay are unvaried from calibrated 

values. 

The instantaneous trip element has a fixed air gap and a tensioning spring • 

for current pickup calibration. The armature is a directly acting unit, a 

trip screw striking the circuit breaker tripper bar tripper with some force. 

This rotates the tripper bar. releasing the latch, and opening the circuit 

breaker. 

The individual armatures of the two elements pivot on a common pin. The 

current flowing through a series coil surrounding the upper leg of the magnet 

supplies the force to operate the Overcurrent Trip. The armature of either 

element is attracted towards the electromagnet when the current reaches, or 

exceeds, the previously a~u8ted value. The armature that moves depends upon 

the current values and time-delay characteristics of the elements. Essentially, 

the circuit breaker will trip when either of the armature trip screws strike 

the tripper bar tripper. 

1 GENERAL ElECTRIC TYPE AK-1-15-3 BREAKER. - Although the 

purpose of the GE breaker is the same as the I-T-E breaker in the Switchgear 

installatIon. there are sufficient functional differences to warrant that it 

be separately described. Drawing 186616 shows the Schematic of this breaker 

as used wi thin the Swi tchgear for breakers CBI02H, CBI02S. CBI03. and CBI.04. 

The typical operation description ot the GE breaker will be used 88 the basi's 

for the continuing description of the Switchgear operational sequence. 

The manual action ot pressing the AC.ON control will now result in the 

following. Figure 8-16 (Typical AK-I-15-3 Schematic). (Refer to Figure 8-17 

CBI02H Closing Sequence • .> ~1L6 power, passing through the coptact ot RP48, 

and the contacts of the AC ON switch located at the Power Supply, reaches 

CBI02H. Passing through contacts bb (closed) and yc (closed), coil X is ' 

(Continued on Page 212) 
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211 



(Continued from Page 210) 

energized, which attracts t~e armature and energizes the breaker closing colI .. 
(solenoid set) through the relay contacts (xc,xcI). (Note that the solenoid 

set coil receives energy from 01L2 via the SO-ampere circuit breaker in that· 

line.) 

Similarly to the operation ot the Type KA circuit breaker. at the end of 

the closing stroke, contacts bb will open the pickup call circuit due to the 

mechanical action of a "prop" switch, permitting coil y (holding coil) to 

attract the armature through contacts aa, now closed. The closing of eontacts 

yol and opening of yc br.toil y will now effectively prevent the relay from 

recycling. The release of the AC ON switch de-energizes coil y; however the 

breaker remains closed 88 long as sufficient,voltage is available, through 

the action of the Undervoltage solenoid. If the closing switch is operated 

while the breaker is in. the closed position, or is held closed after the 

breaker oloses. the eoil of the y relay will bec9me energized through contact 

aa. This will'open contact yc and thus prevent the x coil from energizing. 

It is therefore impossible to operate th,e closing solenoid when the breaker 

is already closed. 

When coil x closes contact CRI. Figure 8-17 , the SOL SET coil closes the 

150 amp circuit breakers and three-phase power 1s provided to Heater Booster 

TlOI/TI02 and Stabiline 1 and 2. The exception to the above statement will be 

in the case of 240 volts a-c service, in which case the booster is elimlnated o 

CBI02H will be maintained 1n a closed position by mechanical latching, 

and contact CHI will have opened as solenoid PC(x) was 

. deenergized. 

The green AC ON lamps on the Switchgear, at the Power Supply control panel 

and. overhead will be turned on through the No.2 contacts of CBI02H from 01L6. 
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the line distributing this power being identified as 0lL6A. In addition to 

the foregoing, No. 1 contacts of CBl02H will now be closed thus completing 

the Shunt Trip circuit within CBI02H, should the external circuit to this 

contact be completed. Phase 1 Line 6A power also actuates RPD34 and RP037 

througb the No. 2 contacts of CBlO2H. The functions of the contacts of RPD34 

and RPD37 are described in a later paragraph. Furthermore, the shunt is 

removed from CBl02S and 120 vac is applied to CBI02S. 

Summarizing the action of CBI02H, the following functions are performed 

when this breaker closes: 

10 Phases 1, 2 and 3 of line 2 are applied to the Heater Booster 
transformers and Stabilineo The subsequent three-phase output 
is applied to the Central Computer. 

2. Phase 1 Line 6 power is applied to RPD34 and RPD37. 

30 The CBI02H shunt trip circuit is potentially prepared to operate. 
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4. All AC ON indicators are lit. 

5. The No. 4 contacts of CBI02H open the shunt trip path of CBI02S. 

6. The No. 2 contacts of CBI02H apply t)lL6A power to CBl02S. 

CBl02S, the Servo Circuit Breaker, now operates 1n a s imller manner to that 

which closed CBI02H. As CB102S closes Phases 2 and 3 of line 2 are applied 

to Servo Booster transformers Tl03 and Tl04. Depending upon input rating,' 

the exact assemblies will vary, the protected output of CBI02S goirlg to a 
Stabillne unit in the ease of a 240-volt three-phase input service. The output 

is on Phases 2 and 3 of line 5. 

(b) RPD37. - Refer to Figure 8-18 (RPD37 Contact Circuit). The 

actuating of RPD37, a time-delay relay adjusted for a release time of approx

imately :five minutes, completes a circuit (t)IL6) to the Blower Motol; eontaotor 

coil and thence to neutral. The completion of this circuit from ~lL6 is de

pendent upon the closure of oontacts on relay RP53, located in KL corner of 

the Central Computer. The action of this relay is desoribed later; however, 

RP53 will be closed only if an overheat condition does not exist in any of 

the bays or in the Power Supply. In the event of failure of either 8-C of d-c 

power due to bay or Power Supply'overheat, RPD37 continues closed for the delay 

of 'five minutes; however. the circuit itself will be opened at the RP53 contacts 

immediately when bay overheat occurs. 

(c) RPD34 •. RPD35. RPD36. - Refer to Figure 8-l~ RPD34-36 Solenoid 

and Contact Circuit). The closing of CBl02H aetuates RPD34. which is also ,a 

time delay relay, in this case adjusted for an approximate.one minute delay 

before closing. As RPD34 closes (its solenoid in series with 8 normally

closed contact of RP49, described later) 110 vac on ~IL6A 1s applied to No. 2 

contactor in HJ corner, the action taking place at that location being 

described in the section of the manual discussing the Central Computer. In 
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Figure 8~18o RPD37 Contact Circuit 

addition to this, the same 110 vac is applied to the Solenoid of RPD35. again 

through a series contact of RP49. 

As has been 5tated~ the activation of Heater Booster TIOI, TI02 and 

Stabiline, if used. provides power to certain portions of the Central Computer 

on three .... phases. Phase 2 line 4 has been applied to HJ corner where. it Is 

reduced by dropping.resistors so that only 50 percent of normal voltage is 

applied to the heater circuits.. With the closing of RPD34 , which follows one 

minute aiter the initial appliaation of power, the energizing of the No.2 

contaotor solenoid in HJ corner closes No .. 2 contsctor. which in turn shorts 

out some of the series resistance in 02LA' and ~3L4 -heater lin~. tlius. applying--

~n additional step of voltage to bring it up to 66 per~ent of normal "maximum e 

RPD35 also adjusted for a delay of about one minute, energizcb 

No. 3 contactor solenoid in HJ corner. This short-circuits 

(Continued on Page 217) 
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<Continued from Page 215) 
a further portion (via contactor 'No.3) of the heater transformer series 

resistance bringing the applied power to 85 per cent of the total required. 

As RPD35 oloses it also applies o105ing current to the solenoid of one minute 

time delay RPD36 (again via a normally closed contact of RP49). 

The closing of RPD36 completes a 110 vac circuit to No.4 contactor 

solenoid in HJcorner via the KL Corner Margin switch and the ultimate result 

is the full application of ¢QL4 heater power to the equipment. The 110 vae from 

the contacts of RPD36 is also applied to the solenoid of RP32. which closes the 

latter. 

(d) RP32. - When RP32 closes, one set of contacts completes 8 

circuit from ~IL6 to the solenoid of RP49. RP49 utilizes closed contacts in 

the non-actuated state for series continuity of the solenoids of RPD34 1 35 and 

36. The opening of these series contacts, when RP49 is actuated, results in 

the resetting of the above three timing relays. Note in Figure 8~20 (RP45-RP49 

Actuating Circuit) that the Undervoltage Solenoid of CBI02H, Which has been 

receiving this voltage from ~lL6 via one set of RP32 contacts will now be 

receiving this voltage exclusively along the Airvane Interlock series line. 

(Thus if any of these interlocks remain open the lack of voltage on the under

voltage Solenoid wi 11 release CBI02H .. ) 

The same set of oontacts that cause RP49 to energize also place 110 vae 

on the coil of RP45, providing that the "Lock Open" switch -- a. safety 

feature at the motor~generator-- is in the olosed position. 

The remaining set of contacts on RP32 permit the energizing voltage to 

remain across the solenoid to "self-lock" the relay·following the removal 

. of the source voltage arriving via RPD36. 

(0) 75 lIP MarOR SfARTEH. - The single contact closure of RP45 

completes a oircuit initiating the start of the Motor Starter unit. The Motor 

Starter unit type varies with the Switchgear in use and will depend upon the 
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Figure 8-20. RP45. RP49 Actuating Circuit 

installation mode. A typical and very generalized sequence of operation of 

this .un! t is given due to the v~ried types of Motor Starters installed ... 

The unit selected for this description is one employing a Motor-driven 

timer ,unit, such as is employed in Switchgears using General Electric Magnetic 

Starters o Other Switohgears employing Cutler-Hammer or Allan-Bradley motor 

starters differ in components and timer types but, theoretically, are the same ... 

Referring to Figure 8 .... 21 (,75 UP Motor Starter Cireuit-) it is seen 

that when RP45 closes, the Starter Solenoid circuit MS is sompleted from one 

side ot the 440-volt line (A), through thermal overload contacts (1) (these 

(Continued on Page 220) 
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(COntinued from Page 218) 
contacts open during running if the current drawn by the alternator motor 

exceeds the rating of the heater elements), through the contacts of RP45, 

to the timer motorM and to the timer motor contact, (TI) which is closed. 

The solenoid circuit will be completed to the a-c line point Bo The timer 

motor circuit is completed to point B through contacts T2. At this time, two 

occurrences will be taking place. One, the timer motor will commence operat-

ing, and the timing cam will not actuate any switch contacts within the timer 

until a delay of about eight seconds has occurred· Two the Motor 5t t I id D , . ar so eno , 

MS, will actuate (in this example) six sets of contacts, closing five of these 

and opening one. The voltage path will be from points A. Band C through 

contacts aa bb and cc, respectively. to line impedances adjusted by variable 

taps for a voltage drop of 50 per centD The voltage path to the motor from 

the impedance on line A will be via contact dd and the thermal protector; for 

line B directly to the motor; and for line C via contacts ee and the thermal 

protector. 

The 50 per cent of normal voltage will continue to reach the motor in 

'this manner for the duration of the time delay. previously a~usted to eight 

seconds. MS contact kk which is normally closed when MS is not energized, 

is now open. 

Upon completion of the time delay. during which time the motor has been 

gradually accelerating, the timer will: open contact T2, disabling the timer 

motor circuit; and open contact Tl, thus breaking the MS circuit, which again 

closes contact kk. Simultaneously contact T3 closes which permits a continuous 

path around the line impedances for the energizing of Motor Run solenoid MR, 

to line point 8. The voltage path will now be observed to be from points At 

Band C through contacts ff, gg and hh respectively to the Motor, the 100 per 

cent value of voltage is applied to the Motor. The mechanical as well as 
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electrical interlock feature of the Motor starter assures that one circuit 

will be completed before the other is released. As Solenoid MR is energized, 

relay RP46 will also be energized. 

(f) RP460 - The coritacts of RP46 complete a 110 volt 8-C circuit 

which is shown in Figure 8-22 (RP46 Contact Circuit). Effectively. this cir-

cuit accomplishes the following: 

1. Applies 120vac to TI06, a stepdown to 24 volts transformer for 
the purpose of interlock test series connection and actuation 
of relay RP47. should all interlocks be satisfactorily completed. 
As shown, the circuit pass~s via contacts in the Al~ernator Over
voltage Monitor; RP53 (KL Corner) and Maphine 'Ovarheat interlocks. 

2. Completes a 120 vac circuit to the Undervoltage Solenoid of CBI04. 

ALT OVERVOLTAGE MONITOR MACHINE 
r - - - - - - - - - -, OVERHEAT 

¥------P4~ --t-l_~ ---=--+-j ----ii~1~N J 

UNDER
VOLTAGE 
CBI04 

RP47 

@IL6 

DC LOCK 
o 

Figure 8-22~ RP46 Contact Circult - RP47 Energizing 

DC OFF 
PS 

DC OFF 
SC 
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The 24 volt ac circuit to RP47 is not completed unless a number of primary 

functions are also completed -- AC OFF swi tch': closed (not impulsed). DC LOCK 

switch turned on with key provided, DC OFF switch closed (not actuated) both 

at the Power Supply control panel and Supervisory Control, and all d-c inter

lock switches closed. 

(g) RP47, RP33 , RPD38. - RP47, when energized, closes two circuits 

and opens one. One contact applies 120 vac to the movable contact of RP33, 

which, being in a non-energized position, completes a circuit energizing RPD38. 

RPD38 , a time delay relay adjusted for five seconds, permits this period 

,to elapse tor the purpose of allowing the heater voltages to stabilize. At 

the end of thirty seconds, RPD38 closes, 120 vac passes through the contacts 

to the solenoid of RP33, which closes immediately. 

The other closing circuit contact of RP47 also applies 120 vao to a movable 

contact of RP33 , but, as the relay is not energized, no action occurs in this 

instance as the associated stationary contact is not connected. 

The opening circuit contact of RP47 opens the shunt trip circuit of CBI04 

which would ordinarily be created when the No. lcontact8 of that circuit 

breaker are closed. 

It must be clearly understood that a rapid sequence of operation is ensu

ing at this point, and for this reason a brie! recapitulation is given. 

Reference should be made to Figure 8-23 (RP47-RP33-RPD38 Sequence) below in 

order to clearly understand the operation. 

RP47 closes which, I} opens CBI04 shunt trip circuit, 2) places 120 vao 

on one contact of RP33 (without effect for thirty seconds) 3) energizes the 

solenoid of RPD38. The latter, after thirty seconds, closes energizing RP33. 

This action removes the energizing voltage from the solenoid of RPD38 , restor

ing iti however, the same source of voltage is now placed on the solenoid of 
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120VAC 
VIA RPD!8 

DC READY 

RPD38 _ _ __ 

Figure 8-238 RP47-HP33-RPD38 Sequence 

RP33, maintaining'RP33 in a closed position through the self-energizing 

cont&ct" 

The remaining set of contacts on RP33 are utilized for routing 120 vac 

on the DC READY line to the yellow lamp which indicates DC READY at the Power 

Supply control panel. In addition, this voltage is routed to one side ot the 

DC ON switch, also at the PS control panelo Further Switohgear lunction 

requires ,that the DC ON control switch be operatedo 

(h) CDI03 ACTUATING CIRCUITS .... The DC ON control switch, located 

at the Supervisory Control, lights the rod DC ON light at the Power Supply 

~ontrol panel, Switchgear and at the overhead position. This 1s accomplished 

through the same line that the DC READY indicator receives power, being a 

series continuance of this, lineo The switch continues the circuit back along 

the DC ON line to the Switchgear where the solenoid of RP30 is energized 

to the neutral side of the ftC lineo 
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As shown in Figure 8-24 <CBI03 Aetuating Circuits), RP30, the Shunt Trip 

Interrupt relay, opens the shunt trip eircuit of DC Circuit Breaker CBI03.' 

The line energizing RP30 also energizes coil x of CBI03 via closed internal 

contacts (bb,yc) of CBI03. As coil x energizes, the armature is attracted and 

closes the main relay contacts xcI and xc, the latter contact completing a 

circuit to energize the Solenoid. 

The undervoltage eoil of CBl03 was energized with ~IL6 po~er when control 

power was first applied. The solenoid plunger now moves towards the closed 

position, which, when reached, closes all normally open contacts and opens 

all normally closed contacts within CBI03. As this oceurs, a contact (aa) is 

closed which permits coil y to be energized. A contact of coil y (yc) opens 

the circuit to colI x. causing x to release and prevents recycling as long as 

y Is energized. As contact xo was opened when coil x released, the main con

tacts of CBlD3 are maintained in,a closed position by mechanical latching. 

Any decrease in the current through the UV coil will cause the breaker .contacts 

to open, resulting in the disconnection of voltage to the Power Supply. The 

action described is identical to that described for CBI02H. 

(i) CBI04 ACTUATING CIRCUITS. - DC Breaker No.2 (CBI04) closes 

similarly to DC Breaker No. I, resulting in the output from the generators 

being connected to the Power Supply. Tapped lines from the outputs of the 

circuit breakers serve a protected switched metering circuit including a 

vibrating-reed type frequency meter with 8 indicating range of 380 to 420 

cycles, and an 400 oycles a-c voltmeter, 0-300 volt scale •. As soon as the 

. output of the generators is available at the Power Supply, the DC ON switch 

will be released, thus'releasing RP30. The shunt circuit of'CBlD3 will be 

maintained open by the No.2 contaots of CBl04. (Continued on Page 226) 
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<Continued from Page 224) 
The foregoing paragraphs have given a detailed account of the sequence 

of operation of the Switchgear assembly from the point where voltage is 

received at the Main AC circuit breaker until 400 cycle a-c voltage is pre

sented to the Power Supply from the Motor Alternators, with voltages being 

supplied to the Central Computer, the Uniserios, blowers and control circuits 

in the process. A brief resum& of this sequence of operation tollows for 

quiCk reference purposes. 

Condition: CBI06" CBI05. CBI01, Power Supply control breaker - all closed. 

10 Main circuit breaker CBIOI closed~ 

226 

CONTROL POWER orange light on 

RP48 closes. 

2. AC ON switch closed 

Heater and Servo breakers CBI02H and CBI02S close 

AC ON green lamp on 

flPD37 closes 

MCBI05 closes (blower motors start) 

RPD34 eloses (approximately 1/2 heater voltage) 

RPD35 closes (approximately 7/8 heater voltage) 

RPD36 closes (full heater voltage) 

RP32 eloses 

RP49 closes 

RP45 closes 

Reduced voltage contactor Motor Starter eloses, (15 hp motor) 

Full voltage contactor Motor Starter closes (MCBI05) 

RP46 closes 

RP47 closes 

RPD38 closes 



RP33 closes 

DC READY light on 

3. DC ON switch closed. 

RP30 closes 

CBI03 closes (one line of each generator connected to Power 
Supply) 

CBI04 closes (all lines of each generator connected to Power 
Supply) 

DC ON red light on 

DC ON switch released 

RP30 opens • 

. c. POWER SUPPLY. - The power supply system provides all d-o voltage 

requirements for the Central Computer. The a-c input voltages to the Power 

Supply rectifiers originate at the motor-alternators. The motor-alternator out-

put is routed via the Switchgear to the Power Supply. As one output of the 

alternator leads the other by 30 degrees, there are actually two 3~phase·inputs 

provided to the Power' Supply. 

The rectified d-c voltages are applied to a bleeder network, in addition 

to a direct connection to the Central Computer. permitting various voltages 

to be provided. Additionally. a 600-volt Uniservo brake and clutch power 

supply is housed in the Power Supply cabinet, and a standby power supply also 

within the cabinet provides oontrol and indicating voltages in the event of 

failure of any of the Power Supply units. 

Physioally, the Power Supply measures 5 9 10 1/4" high by 69 1/2" wide and 

2 '6" deep and weigh$. 3700 pounds approximately, the enti re uni t is di vi ded 

into ten bays identified Q through Z. Forced air cooling Is provided within 

the cabinet, with cool water circulating in the base. and blowersdireeting 

the cooled air upwards. The resulting average ambient temperature is 3OC. 
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The blower motor control lines and air temperature thermostat switch connections 

are shown on Drawing 186571 up to the Power Supply terminal boards. Drawing 

186571 does not show the original voltage source for the blower motors or the 

series arrangement of the thermostats and air switches D Since this discussion 

is confined to the Power Supply system, it is sufficient to say that this souro. 

is originally3~phase.'208vac.The two thermostats in the cabinet operate on 

approximate limits of 95F and ll0Fo 

Three air switches in the Power Supply 'are part of the a.-c interlock system c 

Air pressure directed against vanes on these switches hold the switches in a 

closed positiono If the volume of air against the switch vane Is insufficient 

for adequate cooling. the interlock circuit openso Failure is indicated by 

loss of a-c and d-e power. and the failure of all lights, with the exception 

of the CONrROLpower indicator and STANDBY power neon indicators. Air filters 

in the base of the Power Supply filter the air prior to useo Further details 

respecting the cooling system may be found under "Cooling System". 

The interlock system at the Power Supply is part of the d-C'interlock 

system which is an extension of, and in series with. the DC OFF control switches. 

Each bay door and the fuse covers have these interlocks. The bay door inter

locks may be disengaged by manually pulling out the interlock switch shaft 

after the door or cover is removedo Replacing the door again places the inter

lock in a normal conditiono The fuse covers complete a wired circuit which 

may be seen through the cover material from end-to-end ot. the cover. To cancel 

the effect of this interlock it is necessary to operate the ~nterlock By-pass 

key at SC (which also cancels the door interlock system). This system is 

described in the section ,discussing the interlock circuits. 

The physical placement of the power supply chassis within the 

Main Power Supply cabinet ISre shown in 'Figures 8-25 and 8,..26, with the specific 

chassis locations listed in Drawing 186481 - Power Supply Assembly. 

(Continued on Page 231) 
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(Continued From Page 228) 
Wired. Although each chassis (with the exception of Standby Chassis) is 

electronically identical; through the use of different transformer primary 

taps and subsequently different secondary voltages, variations in output 

voltages are provided by the U&e. of three chassis types, differing only in 

transformer specifications and circuit breaker ratings. The three types of 

chassis are provided in multiplex. 

The physical position of e~ch resistor, the total series connection of 

which comprises the bleeder network, is shown in Drawing 166461. The circuit 

of the network will be considered later in the text. 

(1) POWER SUPPLY CHASSIS. - Twenty-seven power supply chassis provide 

positive voltages, and eighteen provide negative voltages. Two additional 

chassis provide standby power and one other chassis provides power for the 

Uniservo brake-clutch requirements. Each ohassis is identified by letter 

symbols depending upon the bay in which located. A complete listing of the 

various chassis follows: 

(a) MAIN POSIT IVE : 

Chassis Output (volts d-c) 

V2 52 

V3 ,52 

V4 51 

V5 55 

V6 46 

V7 40 

W2 45 

W3 45 

W4 30 

W5 30 

W6 30 
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W7 30 

X2 30 

X3 55 

X4 55 

X5 30 

X6 30 

X7 30 

Y3 35 

Y4 30 

Y5 30 

Y6 30 

Y7 30 

Z4 40 

Z5 40 

Z6 30 

Z7 30 

(2) MAIN NEGATIVE: 

Chassis Output (volts d-c) 

52 55 

53 32 

S4 34 

55 34 

S6 40 

57 40 

T2. 42 

T3 42 

T4 55 
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(3) STANDBY: 

Z2 

23 

(4) SERVO: 

Y2 

T5 

T6 

T7 
U2 
U3 

U4 

U5 

U6 

U7 

40 

30 

30 
40 
40 

31 

31 

54 

34 

'·-2305" .... 191S f -~t45;, 1 .... 48$, -28P 

+485, 28 (ec) 

+600 

The distribution of the Main Negative Supply within the Power Supply 

cabinet is given on Drawing 105490. the Main Positive Supply on Drawing 

105491, A schematic representation of a chassis power supply is shown in 

Figure 8-27. Values of comp~nents for the three 

given on Drawings 105623. 105624 and 1056414 

different types of supply are 

B 

Figure 0-27. 
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Schematic of Power Supply Chassis 

2000UF 
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The three~phase 208-valt 400-cycle input is provided to a Delta-Wye trans

former in the power supply circuit showno The primary windings of this trans

former have· various taps on each winding thus providing a variation in the 

secondary of from 13 0 0 to 1100, 1701 to 2104, and 2103 to 250 5 valts rmSrper

phase,dependlng upon chassis type. 

The secondary voltage appears at a three-phase double-way germanium rec

tifier assemblyo The output from a rectifier circuit of this type is at a 

high ripple frequency, in this case 2400 cycles, inasmuch as the input is 400 

cycleso The single filter choke and large capacitor are sufficient to 

adequately filter this output. 

The only unusual feature of the power supply is the breaker line between 

rectifiers and choke. In normal operation the circuit breaker provides a 

straight-through path for current passing from the rectifiers to the filter and 

beyondo An excessive current beyond the rating of the breaker will cause the 

breaker to open the circuit o An additional contact in the breaker completes 

the alarm circuit to groundo The breaker itself provides a visual indioatio~ 

of its opening by the position of the reset toggleD 

The 600-volt U~iservo brake and clutch power supply, Chassis Y2, is almost 

identical electronically to the other power supply chassis o Physically, the 

components differ considerably, the various values are shown in Drawing 105494Q 

The output of this power supply terminates with a bleeder resistor, and. 

whereas the circuit breaker of the previously described power supply is on 

the output side, the Uniservo supply has a circuit-breaker in the primary leads 

to the transformero This breaker has a contact which completes the d-c alarm 

circuit to ground in the event of circuit overload o 

The Standby Power Supplies, Figures 8-28 and 8-29. Chassis Z2 and Z3. 

provide a source of power for various functions (such 8S alarm) following the 

(Continued on Page 236) 
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(Continued from Page 234) 
removal or failure of d-c supply. TheZ2 thassis has e in the primary leads e 

a Variac assembly and a circuit-breaker. The transformer has two secondary 

windings, providing 45 volts at 50 vat and 230 volts at 500 va respectlvelYe 

to two single-phase bridge-rectifier circui ts. The output of this uduar' 

supply is fused with a 1/4-ampere grasshopper type fuse; the leaf-member con

tact of this fuse completes the alarm circuit in the event of failure. The 

output of each rectifier assembly is separately filtered, with the output of 

the 230-volt supply in series negative with the 45-volt supply. Thus, by the 

use of various bleeder taps the required negative voltages are made available. 

The standby power supply on chassis Z3 also employs a single-bridge rec

tifier circuit and has an alarm type circuit breaker at the rectifier output. 

In addition to the 66-volt 500 va transformer used for rectification, this 

chassis also contains one 28 volt 3.5a transformer whose directa-c output 1s 

used for the computer short tank heater supply. 

(2) POWER SUPPLY FUSESo - Fusing of circuits within the power supply 

is performed at a central panel In Section Q of the Power Supply, directly 

behind and below the control panelo This fusing is in addition to that for 

e~ch individual po~er supply chassis. The fuses placed at the fuse panel are 

in the primary side of the power supply transformers and also on the load side 

of the bleeder resistors. 

Each column of fuses has received a "Q" designationo Table 8-1 indicates 

the complete identification. Fuse values, types, and wiring circuits are 

shown on Drawings 125252 through 125257, 125260 through 125263. and 186580~ 

The two types of fuses used on the panels are Buss Mfgo Company Type BAFe 

and the grasshopper fuse, which is used extensively throughout the whole 

computer assemblyo The BAF type, with higher ourrent ratings, are used in 

instances where the normal current requirements would exceed the rated value 
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of standard grasshopper typeSe A grasshopper alarm fuse is placed in parallel 

with each BAF fuse. Should the BAF type open-circuit, the full current passes 

through the alarm fuse. causing it to open and actuate 'the alarm circuit. 

The event that one of the d~c primary fuses (other than Stand~by) 

open-circuit under excessive current, the alarm contact of the fuse connects 

the primary source to the D-C Primary Fault neon and RPl7 (external to power 

supply cabinet); Actuating RP17 causes the d-c interlock contaots of the re

lay to open, breaking the d-c carcuit. Failure of a grasshopper fuse at any 

position on these panels is indicated by the upright condition of the fuse 

strip released by the failure of the fuse, in addition to the lighting of the 

n-G Primary Faul t neon" indicator. The upright "flag" indicates the 5 upply in 

which the,overload occurred. inasmuch as a label beside the fuse" identifies it. 

For example~ Z2 would refer too Posi tion 2 of Bay Z. Figure 8 .... 30 shows the 

sc~ematic arr&n~ement of the positive and negative d-c alarm circuits. "All 

components other than the fuse and transformer are beyond the physical limits 

of the Power Supply cabinet; however. in order to clearly show the manner in 

which the alarm contacts actuate the various circuits, it has been necessary 

to show the other components. (The purpose of the rectifiers and RD15 is to 

operate RP17 on +48 vdc,. as this relay is also operated'by +48 vdc for other 

faults,> 

The terminal strips within the left-hand end of the Power Supply route all 

control and voltage lines in and out of this unit. The strips are designated 

QTA, QTB. QTC, QTD. QTE, QTF, QTG, and QTH. Terminal wiring is shown on 

Drawi ng 186571. 

Bleeder resistor" sohematic oircuits are indicated on Drawings 105490 and 

105491. Actual wiring connections are indicated on Drawing 186575. This 
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Figure 8-30 0 Positive and Negativ~ DC Alarm Circuit 

drawing also shows terminal voltages normally present at these resistorso The 

exact position of various taps on the resistors may be determined from Drawings 

105490 and 105491 0 

The remaining ~nit contained within the Power Supply cabinet, the Control, 

Panel, is not directly related to functions of the SupplY9 It is discussed in 

the Section which describes the Switchgear, of which it is an integral unit o 

do SfABILlNE TYPE EM(ELECfRO-MECHANlCAL) VOLTAGE REGULATOR" - The Type EM 

Stabiline voltage regulator Is an electro-mechanical type regulator, with a 

sensitive voltage change detector controlling a Motor-driven Powerstat variable 

transformer and auxiliary transformer" The control chassis is mounted as a 

separate chassis and plugs into a female receptacle on the Stabiline Main 

Chassis to facilitate rapid replacement if requiredo 

(Continued on Page 253) 
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TABLE 8-1 

. POWER SUPPLY PRIMARY CIRCUITS 

-----.----.. --.-~-... -----.--.-- .. - .. ---.----- ... ----

ALTERNATOR 
TE~MINAL 

------_.----_._-----------_. __ ._--.--------------
SWITCHGEAR 
COMPONENT 

TERMINAL 
PANEL 

"" ALL POWER SUPPLY CHASSIS CONNECTIONS TO rER"tNAL PA 

QFOI 

_ . ., "~_"_'r'_~_r' ~ ..... ~ ... _. __ ........ '~h ______ •• ~, .,_~ •• _ ...... _ ..... _.-._. __ .... _~.'_~ •• _._. __ " ."n ______ •• ___ ...... __ ••• ___ ....... _._ ..... _. ____ '._.r ______ ._ .... ___ .---~.~ 
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I L ______ . _________ _ 

240 

POWER SUPPLY PRINARY CIRCUITS 

SWITCHGEAR 

COMPONENT 
TERWINAL FUSr 

PANEL PANE<.. 

OF 2 

* ALL POWE'R S\"'p?LY CHASSIS CONNECTIONS TO TEltl1!NAL PB 

----, 
OF02 I 
----l 
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TABLE 8-1 (ContVd) 

POWER SUPPLY ~RIMARY CIRCUITS 

~
.---.. -.-------- --------- ---.--- .--~----- .. -----.--.-----. . 

_.~ __ ~ _____ • ____________ •• _____ • ____ N~ ____ _________ _ - .. __ 

ALTERNATOR SWITCHGEAR TERMiNAL . FUSE 
TERMINAL COMPONENT PANEL ~EL SUPPLY ___________ ... -___ .~ ________ ~ _'o-____ ... _-r---_______ • ___ . __________ --; _____ ~ ___ ...... _____ _ 

OF3 

OF03 

T4 

TO 

T7 

U2 

X7 

Y2 . 

Y3 

Z;4 

Z5 

.. ALL POWER SUPPL"( CHASSIS CONNECTIONS TO TrRIIINAL PC . _______ . ____ . __ .. ,, ___ ... _ ... _______ ... __ .... ~~-_---_.------_.-._- ... -.'-.--.'-.-'--.--r----._. __ . ______ ."~ ___ ... -. ___ . ___ ~ __________ ..... ___ _ 
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TABLE 8-1 (Cont~d) 

POWER SUPPLY PRIMARY CIRCUITS 

S .... ;T(HGf AR 

WMP(;lNH<jT 

CBI04 

LI 

PANEL 

0BI 

OF 4 

lIf:. ALL POWER SLPPl.. Y CHASSI!!: CONNECTIONS TO Tt:R\1INAL PA 



POWER SUPPLY PRIMARY CIRCUITS 

_ .••.... _--_ ... _ .. - ._._--_ .. _. -----.-_ .. - -- .. ---.~- .. ---,-.---... -. ----

t-------.. -.. -.----.---.----------.-.. -.----------.---. 
ALTERNATrn 
TERMINAL 

SWITCHGEAR 
COMPOI'€NT 

TERMINAL 
PANEL 

FUSE 
PANEL 

QFO!5 

-----------1 
SUPPLV 

---... __ ._-_. __ ._-----_. ------- .. _--_ .. -_ .. - ... _--._-_ ... _ ... _-----_ .. _ .. -. __ .--------------.~-I 

QF5 

52 

s4 

S!5 

T3 

T6 

U3 

U!5 

U7 

V3 

VtI 

W2 

W3 

W6 

W7 

X2 

X3 

Y5 

Y6 

Y7 

CBI04 QTJ 

r-o. -- "'-'l r'-'--~-
ALT . "-"--" I G);.-------c ---A~2 ;t"-------r,,;~-;--

~_ .. __ .~~ L ... __ ._ .. 

o 

* ALL POWER SUPPLY CHASSIS CONNECTIONS to TfRlllt.lAL PB 
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POWER SUPPLY PHIl/MY CIRCUITS 

ALTERNAlDR SWITCHGEAR TERMINAl.. 
IE"<MINA:.. COMPONEN'T F-ANEL 

FuSE 
PANEL 

OF06 

SUPPLY 

t----------------- ---------------------- -'- -------
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V5 

W2 

W3 

'116 

W7 

X2 

X3 

X4 

Y4 
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Y6 

Y7 

Z6 
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I 

TABLE 8-2 

POWER SUPPLY SECONDAHY CIRCUITS 

. SUPPLY 
BLEEDER 

RESISTOR 
RESISTOR 

TERMI~AL ~""EL .. ~ .- ._- .. ~.- - - - --"\,' .. "' 

... - ....... --.. ----.----------~-... 

. FUSf PANft.. ·015T TERMINAL ~f~TER ...... ~ .. -... -.. -.-.---.. -----~.-- .. --.. --'<--... --~ 

QF9 

~~~I 
, 62 Qf"O 2 

63~_ -i QTA-I ~-.~IO-B 
640::.I:.o 4 

~~ ~-t ·QTA-2 f--·-~B-'6 
66 0c.f'0 6 

.~7 -1 QTA-3 ~B-17 
f>8 Q/-:O 8 

L----4~~·~-~I_-....!t..::3~~::::.8---'-_+I-&:..::.'3~~·---1 QTA-IO ~.:-' 9-1 

5 3 \70 0:..fQ 10 '--------' 

I 

~_!~Q_---±~06 I 71 O:J"D-!"!" QT8-4 

QTA-~ 

+280 I n ~ __ _ 

+2~:~~ 
QTA-4 

)(4 

)(3 

QTA-14 ,0-16 

QTA-H5 

W5 

W4 

------_._--._--_._--
* RTA-II DETAIL SHOWN ON ~E)(T PAGE 

fUSE MAY BE UTlifR GRASSHOPPER OR. ·CARTRIDGE 
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TABLE 8-2 (Con It) Suppo A 

POWEH SUPPLY SECON[)ARY CIHCt:ITS 

QFb9 

W3 
+16~ 

Roe 
9 

r_R2
------J3B ~ , 

L.-C~ ._~~1_~8 I 
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TABLE 8-2 (Conttd) 

POWER SUPPLY SECONDARY CIRCUITS 

SUPPLY 

Y3 

W4 U 
W~ I-o- f-

W6 

I-
W7 r-

V4 

1-- ..... 
Vei 

I-- I--

X!5 

X6 

I--
X7 I--

Z4 

Z~ I-- f-
1-- ..... 

Y6 

V7 

Z6 

Z7 r--

§gr~ .-34 

U7 

If1 

~ 

BLEEDER 
RESISTOR 

I:, 
RIIF 

1 /5 
. RIIB 

1 

.~ 

rll 5 3 
9, RI2B ~ 

r--5 
L.Jlj ·tL RI2F 

~ II RI4B I 

!3. irh R02B ~ 

7 r 
Ui R07 ]L-

4 13 -

.~ RI5F It 7 16 

-. 
'~.-'-

7 6 

I T6 h .l..--.il R03 
5 «1l 

1 

T7 

L--.... __ 

;>- G~OUND BUS 

+48S 
/. 

/ 
+40 

I 
I 
I 

L 

/ 

RESISTOR 
TERMINAL ~EL 

_or", __ , ..... ~_ • __ • ______ •• ~--_ .. _ ... __ .. __ •• _. __ .. 

OFIO 

F W 
+90 61 --.1 

RTB-2 L 
_J ..... 

'RTB-3 
+84 62 -Q.;fV 2 

RTB-4 +80 63 ~ 3 
"V' 

t75 64-0- 4 ~ 

RTB-e . ...., 

6~~5 

+70 ~6 RTB-6 .--

RTB-a 
+66 67 Q::.fO 7 

68~8 

RTB-IO +~O 69 J~ 9 .... 
RTB-II 

+488 70~ 10 
RTB-12 '-' " 

RTB-13 +40 71 -0- II 

+35 72 ""'" 12 -<.>:::.:t", 

73 13 

+30 74 14 ..... 

+20 75 15 
"" 

+18 76 _ _ 16 
'V' 

T7 17 

+8 78 18 ..... 

+5 79~ 19 ..., 

RTB-lei I -1.75 80 "" ,...."... 20 .....J,-, 

RTB-16 -4 al',.. r-.. 21 ..........,."'-J 

82 22 

-II 8:5 2~_ 

RTC-I I -13 84 ~ ~ 
85 25 

-14 86 26 
V ...., 

1.--.._-_.-

DIS T TERMINAL 

OTA-16 

OTA-17 

OTB-I 

OTB-2 

, OTB-3 

OT8-5 
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TABLE 8-2 (Con't) 

POWER SUPPLY SECONDARY CIII:UITS 
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(Continued from Page 238) 

With an input voltage range of 195-255 volts, the' output voltage range may 

be stabilized at any point between 220 and 240 volts at a rated output of 

0-120.0 amperes, 27.4 kva. The co~rection speed computed on a basis of input 

voltage range and regulator speed, will be at about 0.10 seconds per volt, 

with waveform distortion zero. The output voltage is adjustable by means of 

screwdriver slotted shaft on the front panel. A cover on this control dis

courages tampering or accidental changesc A sensitivity control is similarly 

provided. A volt.meter which reads output volts is provided on the front panel. 

Complete circuit protection for control and power circuits is provided. 

(l) THEORY OF OPERATION. - The basic purpose of any voltage regulator 

is to maintain a constant output voltage regardless of line or load changes. 

In order to accomplish this, there must be some means of constantly monitoring 

the output of the regulator so that the slightest change, which may tend to 

become accumulative, will be detected; the detector causing some functional 

part to increase or decrease the output to compensate for the variation pre

senting itself, and thus maintain the preset value. 

To accomplish their purpose the Stabiline regulators used in the Univac II 

Switchgear assembly contain a voltage-sensitive bridge, a thyratron control 

circuit, a motor-driven variable transformer and a buck-boost fixed-ratio 

transformer. 

As seen in Figure 8-31, Simplified Schematic Diagram Stabiline Type EM, 

the basic elements of the Control Circuit are a voltage-sensitive bridge and a 

thyratron control circuit, with the bridge connected across the output of the 

regulator in order to sample the output.. When the voltage output varies from 

the preset value v gn unbalance will occur across the bridge the unbalance 

being the detected error voltage. The error voltage is fed to the thyratron 

control circuit, and, depending upon the direction of the error voltage from 
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the set output vOltage of the regu18tor~ one or the other of two thyratron 

tubes in the control circuit will permit current to flow through the winding 

of an associated control relaY9 The relay controls the operatien of a motor 

which is mechanically linked to the variable transtormero 

E IN 

r----------1 

I 
I 
I 
I 
I 
I 

I 
I 
L 

POWERSTAT 

____ .J 

THYRATRON 
CONTROL 

CIRCUIT 

AUXILIARY 
TRANSfORMER 

Figure 8-ala Simplified Schematic - Stabiline Type EM 

E 
OUT 

The Power Circuit consists of the motor-driven variable tran.former and an 

auxiliary transformer. When the relay of the control oircuit Is actuated. the 

circuit of one of the windings of the motor is completed, thus causing the 

motor to rotate in a direction which depends' upon the winding that Is impulsed. 

As the motor rotates, the brush element of the variable transformer rotates in 

synchronismo The variable transformer is tapped so that ·a vol taga of the 

correct polarity and magnitude is delivered to the primary ot the auxiliary 
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transformer. The primary of this fixed-ratio transformer, recei~ing a yoltage 

of a certain magnitude and direction of current, causes the secondary to re-

pulse or aid (buck or boost) the line voltage, to restore~the output to the 

preset valued 

A Wiring and complete Schematic diagram of the Stabiline unit Is given on 

Drawing 177177. together with part specifications. 

(2) ADJUSTMENTo - The O~·OFF toggle switch on the panel of the Stabi-

line unit,controls the oontrol ciroult (inc1uulng pilot lamp) only. the power 

circ~it Is controlled and protected by circuit-breakers separately installed. 

Approximately thirty seconds following the closing ot the control circuit 

(power circuit also on) the !aise or lower thyratron tube will conduct causing 

the regulator to operate if necessary. 

The SENSITIVITY control on the right front panel determines the value of 
\ 

the voltage departure trom the nominal output before the ~egulator,~egins to 

compensate. Increasing sensitivity (clockwise) causes the regulator to correct 

tor progressively smaller voltage excursions. Remove the protective cap in 

order to make screwdriver adjustments to this controlo 

Initially. the control sensitivit~ should be increased to the point at 

which tbe regulator continuously hunts, the motor operating 1n ~ither direction 

continuously with frequent direction changeso The control should then be 

turned to the lett slightly. to the pOint where the regulator ceases to hunto 

The OUTPUT VOLTAGE 'control on the left side of the panel determines the 

nominal output voltage ot the regulatoro After removing the protective cover 

this control may be adjusted to produce the desired output voltage, the voltage 

baing read on the panel metero 

(3) MAINTENANCE AND SERVICE INFORMATION. - Elements requiring occasional 

replacement are the 2050 thyratron tubes, the 8U-l voltage sensitive element 
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and the two relays type 41R. specification number 4585, and for this reason 

these are all plug-in components. Fuses are located in the input line, the 

brush lead, the control circuit and the motor circuit. 

If a fault occurs which is not corrected by replacement at any of the 

above-described components! it is desirable to know whether or not the fault 

is present in the control cirouit or motor circuit. In order that this may be 

determined the following procedure should be performed: 

8. Remove the control circuit by unscrewing the hold-ln screws located 
near the top and bottom of the chassis and pulling the unit from 
the mounting socket. 

b. Locate the motor terminal board mount~d on the motor mounting plate 
and remove the three motor connections, making note of each lead 
for correct replacement. 

c. Apply 115 volts a-c from an external source to the common and green 
leads. and then to the common and red leads of the motor. 

d. Under the above circumstances it should be possible to turn the 
variable transformer through its complete range, changing the output 
voltage as indicated on the meter as ·the transformer changes. It 
should be possible to'select the correct output voltage in this 
manner. This test. if positive, indicates that the motor and power 
circuit are operating satisfactorily and replacement of the control 
circuit with a correctly functioning unit should be made. 

If the fault appears to be in some other portion of the Stabiline Unit. 

reference to the table of voltage and resistance measurements should be made. 

e. MOTOR GENERATOR SET. - The Motor Generator, or Motor Alternator. is 

of the open, air-cooled type. and consists of a 75 hp motor and two 25 kyat 0.9 

power factor, 400 cycle generatorso The motor is rated at 440 Yolts, 3-phase. 

60 cycle and is controlled by the motor starter in the Switchgear. The 400 

cycle output is controlled by circuit breakers CBID3 and CBI04. Control of 

the 400-cycle voltage and excitation tor the generators is performed by 

exiter regulator units in the Switchgear. Figure 8-32 presents. pictorially 

the back view of the Motor-Generator. 
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(1) ELECTRICAL CONNECTIONS. - The motor section of the Motor-Generator 

is connected to 3-phase, 60-cycle, 440V power source, ei ther direc'tly from the 

480V line, if such be supplied, or from a step-up transformer in the case of 

a 20av or 240V supply.. Cont.rol of power to the motor is supplied lby circuit 

breaker CB106 in the SWitchgear. 

The output of the Motor-Generator is connected to the Power Supply through 

DC Circuit Breakers No.1 and No.2, or CBI03 and CBI04. These circuit 

breakers were discussed in the section describing the SWitchgear. 

As a safety precaution to protect operating personnel, the frame of the 

Motor-Generator should be grounded. The ground connections should be made 

with a conductor of a size large enough to carry adequately any short circuit 

current in the event the windings become grounded. Do not rely upon the 

foundation bolts as a ground connection. The ground conductor lead should 

be fastened to the motor and generator frame at the hold-down bolts with 

suitable lug-type connectors. Remove the paint from the frame at the point' 

of connection and make certain the hold-down bolts are clean to ensure a 

good electrical c~nnection. The ground conductor should be connected to 

a grounding eleotrode or the plant grounding bus through a low resistance 

conductor. 

(2) MAINTENANCE. - Performing periodic preventive maintenance cannot 

be overemphasized as a major contributing factor to dependable, continuous 
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operation of the Motor-Generator seto As an aid to systematic maintenance 

it is desirable to keep simple records of all maintenance procedures. These 

reoords ,as.8 log on the equipment, serve as a guide for proper maintenance, 

and,aid in .determi.ning the spare parts inventoryo The frequency of inspection, 

in generalA Is determined by the operating oonditions o The fundamental 

principle ot ~reventive maintenance is -- keep apparatus clean and dryo 

(a) MOTOR. - Squirre,l cage type motors are rugged and in general, 

give little trouble. The motor should run freely with little noise. If it 

should fail to start or if it produoes a decided 'hum, it may be that the load 

has become to great for the motoro In this event check for localized heat

ing, or improper connection. Repairing broken bars or end rings is a job for 

a competent person; it is recommended that a factory representative be 

cons ul ted. ' 

Starter troubles can usually be traced to one of the following. causes: 

moisture, overloading, operating single phase, and poor insulation. Some 

forms of dust are highly conductive and contribute materially to insulation 

breakdowno The effect of dust on motor temperature through the restriction 

of ventilation is a prineipal reason for keeping the windings clean. 

The lollriwing checks should be made at regular intervalsa 

1 Windings should be dry and free of dust, 011, and dirt. 

Winding may be cleaned by suction cleaners or wiping. Nozzles on suction 

type cleaners should be non-metallic. Gummy deposits should be removed by 

using carbon· tetrachloride. 00 not use flammable solvents. 

CAurlON 

CARBON TETRACHLORIDE IS TOXIC AND SHOULD BE USED WITH CAtrrION. 

2 Terminal connections, assembly screws, bolts and nuts - " 

should be tight. They may loosen and permit the motor to vibrate. 
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~ Insulation resistance of the motor should be ehecked 

periodically to determine if there has been any deterioration. If wide vari

ation in resistance measurements made at regular intervals exist, - the 6aus~ 

should be determined. 

~ The air chambers within the motors must not become clogged 

with foreign material which would restrict ventilation~ 

.Q The ball bearings are properly lubricated When shipped 

from the factory. Further lubrication may follow the routine that is standard 

practice at the installation, though it is recommended that the.bearings be 

cheeked every two or three months. 

When adding grease use a product that conforms to the m~nufacture~s 

specifications. Remove plug from the filling -hole. With motor at .rest or 

running force grease into filling hole until the grease appears along the 

shaft. Replace the plug. Wipe away the excess grease which appeared along 

the shaft. 

With fan-cooled motors grease the end 0ppOI i te the fa-a firs t v taking 

note of the quantity required before grease appears along the shaft. Then. 

in greasing the fan end, use only about two-thirds of this amount. 

(b) GENERATOR. - The instructions w~ich apply to the motor gener

ally apply.to the generator. Keep the generator clean and properly lubricated 

at all times. The generator is equipped with pre-lubricateQ cartridge type 

ball bearings which. do not have grease filler or grease drain~plugso Under 

normal conditions they should give extensive gervice before telubrication is 

necessary; however, it is desir~ble to inspect them during the regular mainten

ance routines. 

(c) COUPLINGS. - The following procedure is reeommended wben 

lubricating the couplings. Remove both lubrleatlngplugs" When grease is 
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~sed·the positioning of the lubricating holes is unnecessary. When a fluid 

lubricant is used it is recommended that the lubricating holes be positioned 

approximately 450 from the vertical to prevent loss of lubricant before the 

correct amount has been applied. Use grease instead of oil if the interval 

between lubrication exceeds two months. Before replaeinglubrieation plugs, 

check that the copper ring gaskets are in position and undamaged. Tighten 

the plugs. 
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9. COOLING 

a. GENERAL. - The Central Computer is air-eooled by means of 8'e~osed 

cooling system. The air circulates in a closed loop inside the eomputer',' as 

shown in cross seetion Figure 9-1. Two blowers, mounted under the computer 

floor, draw air from inside the computer through grills in the floQr, and force 

it across heat exchanges'mounted at the bottom of each bay. Cool water is 

forced through the heat exchangers to dissipate the heat. 

The cooled air from the heat, exchangers passes up across the front of ~ach 

bay Where the heat .. prdducing elements, are' located., The' ,heated air is, then 

drawn over the top of each bay and into the hood, down through the roof'sheets' 

and bacle to the blowers. 

BLOWER 

Figure 9-1. Univac II Closed Air Cooling System 
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The Central Computer, Power System and sixteen Uniservos dissipate about 

115 kilowatts of power and require approximately 35 tons ~f ~efrigeration_ 

This system requires approximately 158 gallons of 590 F water per minute with 

an 80-foot head loss. The recommended maximum pressure Is 45 psi, with 50 psi 

the absolute maximum. The layout of the chilled water system Is shown in 

planning drawing XG125294. 

Because condensation does form on the heat exchanger~ 8 condensate dr~in 

is provided on the water cooled sections of the equipment. Air conditioning 

the area in which the computer is looated is not normally neoessary; however, 

it is often done tor the comfort of operating personnel and it minimizes 

condensation in the units. 

The cooling system is provided with a number of checks to determine and 

regulate its proper operation: 1) A cooling system interlock switch is con

nected into the main interlock oircuit .of the power system. This interlook 

prevents the application of power 'to any unit unless the cooling equipment is 

turned on, 2) The mass of the cooling equipment is sufficient to take oare 

of limited demands for cooling. th~s it provides modulation on the operation 

of the large compressor system. 3) The coolant is monitored for flow, tempera

ture and pressure by gages in the intake and outlet of the system. 
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10. UNIVAC II MAINl'ENANCE DIAGRAMS 

s. GENERAL.- The circuits of the Univac II are represented by'the fol~ 

lowing types of diagrams, all intended for use, by the maintenance personnel. 

(1) SOHEMATIC DIAGRAMS. - A Univac II schematic diagram Is the 

electrical representation of a single unit chassis. The, schematic diagrams, 

are intended to servi as a "reference library« for the maintenance technioian, 

providing detailed electrical information concerning the chassis of the com

puter. 

The schematic diagram is laid out about the schematic symbol for its 

Jack, which is shown in Figure 10-1. All d-o voltages supplied to 'the chassis 

appear on terminals, indicated on the lowest or shortest leg on the jack symbol. 

The terminals which receive "input" signals appear on the center leg-ot the 

jack. The terminals on which the output signals appear are located on the 

upper leg. Thus the pattern of signal movement.Boross the schematio Is from 

bottom to top, and generally from left to right. The Univac II schematic 

diagrams use the standard schematic symbols. 

, I 

., 

Figure 10-1. Basio Schematio D~agram Format 
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(2) LAYOUT DIAGRAMS. - A Univac II layout diagram is the physical 

representation of a unit chassis~' The diagram shows the physical placement 

and connections of ' each component of the chassis. A parts list for the chassis 

is supplied on the diagram. The signals appearing on the utilized terminals 

are listed, facilitating signal tracing through the layout diagram~ These 

diagrams are used as a guide during the replacement of chassis components. 

(3) CIRCUIT DIAGRAMS. - A Univac II circuit diagram provides electrical 

information concerning a functional circuit of the computer. Each functional 

circuit is usually distributed among several unit chassis and comprises most 

of the circuitry of those chassis~ 

The logical properties of the circuits are inherently included in the 

circuit diagram. but are usually obscured by the maze of eleotrical details. 

The Univac II circuit diagrams divide the computer into approximately 73 

funotional circuits. showing all the electrioal details of each circuit as well 

as the important physical details. Several of the larger circuits are re

presented on two or more diagrams; several of the small circuits'are combined 

on one diagram. 

The following electrical and physical information is provided on the circuit 

diagrams: 

1. The electrical cirouit, drawn with shorthand symbols which have 

direot schematic equivalents. 

2. The type number of each vacuum tube. 

3. The chassis divisions and the terminal connections between chassis. 

The chassis divisions are represented hi dashed lines on the diagram; 

the cha~sis designation appears several times within each area bounded 

by dashed lines. The terminal connections are identified near the 

point where a signal enters or leaves a chassis. 



4. All signals which enter or leave a functIonal· circuit are named 

according t.o their logical function. Some of the flip-flops, de

lay-flops.-etc., are also giyen logical namess 

5. The source or destination of each signal which enters or leaves 8 

functional circuit is provided. 

6. All test terminals are indicated. The normal voltage levels at 

the test terminals are provided. 

7. A-C-coupling is indicated by the symbol x 
In order to-make the Univac II oircuit diaOrams consistent, certain basic 

rules were followed during their preparation. These rules are listed below: 
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1. A negative pulse applied to its "set" input sets a flip-flop; a 

negative pulse applied to its "reset" input resets a flip-flop. 

2. The set output of a flip-flop is at its most positive potential 

when the flip-flop is set. at its most negative potential when the 

flip-flop is reset. The reset output is at its most positive 

potential when the-flip-flop is reset, at its most negative poten

tial when the flip-flop is set. 

3. An amplifier Is a normally cut~off vacuum tube;-an inverter is 8 

normally-conducting vaouum tube; however, all d-c coupled stages 

are amplifiers. 

4. A crystal gate is negative unless otherwise indicated. 1 Negative 

signals alert a negative gate but inhibit a positive one. Positive 

signals inhibit a negative late but alert a positive one. The out

put from a negative gate Is a negatlve"going signal, the output from 

a positive gate is a positive-going signal. 

5. A 7AK7 tube gate requlres positive input signals. The output is 

negative-going. Some 7AK7 gates have transformer outputs; in this 

case, both positive-going and negative-going outputs are available. 



6. -A cathode-follower gate requires negative input signals and pro-

vides a negative output signal. 

(4) LOGICAL DIAGRAMS. - A Univao II-logical diagram desoribes the 

logical properties of a functional circuit without regard to physical boundaries. 

This type of diagram presents the Pdeoision elements" only and uses block 

symbols to represent those elements. The logical diagrams accompany the text 

of the Theory of Operation manual, PX 695. These diagrams are intended as an 

aid to understanding the computer rather than for troubleshooting purposes. 

b. LOGICAL SYMBOLS. - The following pages list the shorthand symbols used 

in the preparation of the circuit diagrams. 

1. Vacuum Tubes. 

~®I-F 
V_ 

NORMALLY
CUT OFF 

Y{D~ 
v_ 

NORMALLY 
CONDUCTING 

PLATE LOADED 
CATHODE FOLLDWER 

2. Transistors. 

~ Q-

(a) State of conduction same as vacuum tube. 

(b) Signal in, signal out depends on 'type, NPN. PNP. 
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3. Delays. 

DEI.!AY IN PULSE TIMES 

4. Buffers (OR) 

5. Gates (AND) 

SIGNAL 
PERMISSES 

a. Crystal 

NEGATIVE 

b. Tube 

7AK7 

DELAY IN MICROSECONDS 

SIGNAL 
INHIBITS 

POSITIVE 

CRYSTAL 



6. Shaping Circuits 

a. Differentiators 

__ Ji5TF1 ____ 
~ 
LEADING EDGE 

b. Integrator 

c. Pulse Stretcher 

INPUT OUTPUT 

DISCHARGER 

d. A.C. Coupling 

x • 
7. -Signals Into Chassis. 

_ __ ..JDiFl .~ 
~ 
TRAILING EDGE 

(S_IGNALL T_ 
(QBIGI!i)_----·--

2.69 



8. SWi tehing Cores. 

OUTPUT MI 

M2 

M3 

M4 

N5 

SET CLEAR READ 

9. Resistor Comparator. 

--__ RCP ......... ----11 ... 

10. Adders. 
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11.' Flip Flops. 

4~ .iI~ 

V_ 2807 V_ 
FF ____ 

R S 
,j~ .j~ 

NEG. IN. GIVES POSITIVE 

OUT. ON SAME SIDE 

Negative 

positive 

in on 

in on 

12. P u1 se Former. 

13. 

1V
-

Binary Counter. 

V:-
Be ___ _ 

o 

JAM INPUTS S EP 
INPUT 

NaTE 

set side 

V- 7AK7 V_ 
FF ___ _ 

,~ 
SCREEN GRIDS USED FOR 

JAMMING 

sets. 

set side resets 

TT 

I 
PFR 

I 
TT 

TT 

:J/~ 

NEG. IN. GIVES POSITIVE OUT. 
ON SAME SIDE. 

NEG. IN ON 0 SIDE JAMS TO 0 

POS. IN ,ON 0 'SIDE. JAMS TO 
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14. Delay Flops. 

JL lJ 

v_ 0 __ _ 0 __ _ 

OF __ _ TF __ _ ROF __ _ 

2807 

v 

15. Magnetron. 

STEP 

CLEAR ;.c 6700 v 

MAGNETRON 

I 
CARRY 0 I. 2 3 4 5 6 7 8 9 

OUTPUT 

16. Dri ver. 

Q. 1 or 2 microsecond. h. Line Driver 

AUX, OUTPUT 

- J.J. SEC LINE 
INPUT DRIVER OUTPUT DRIVER 
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APPENDIX A 

SUPPLEMENTAL MAINTENANCE INFORMATION 

UNIVAC II 

CHASSIS LOCATION CROSS INDEX 

L GENERAL. - This appendix provides a cross ,index for the Univac II chassis 

by phYSical placement about the computer; by schematic drawing; and by the 

circuit drawings on which elements of the chassis appear. 

The data arrangement on each page' indicates the physical placement of the 

unit chassis within each bay. The bay designation appears at the head of each 

page, the section designation to the left, and the chassis number is in the 

square within each unit position. 

Each chassis position provides two areas of reference. one lists the 

number of the schematic diagram for the chassis; the other lists all of the 

logical circuit diagrams on which elements of the chassis appear. 

Exceptions to the preceding paragraphs occur in the pages which ref~rence 

the printed-circuit chassis. Here, only a bay-section appears on a page. Also. 

the abbreviations for the descriptive name assigned the chassis type appears 

with the schematic number, and the type number designation appears in a circle 

below the chassis location number. 
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Section X 

Schema tic 

H 182249 

~ 182249 

~ 182251 

b 182252 

tj 182253 

tJ 182254 

o 182255 

o 182256 

~ 182251 

~ 182258 

~ 182259 

[) 182260 

C i rcui t No. 

177201 

177201 

171280 

171201 

177201, 117203 

177205, 171202 . 
177200, 177202, 
177206 

177202, 171203, 
177206 

177202, 177203 

177202 

177200, 177202, 
177203, 177288 

177200, 177202, 
117203 

Section V 

Schematic 

tj 182231 

~ 182238 

~ 182239 

~ 182240 

~ 182241 

~ 182242 

t l 182243 

~ 182244 

[) 182245 

D 182246 

~ 182241 

tl 182248 

C ircui t No. 

177201 

177201" 177280 

177205, 177202 

177205. 177202 

177205, 177206 

177200. 177202, 
177205 

177200, 177202, 
177203 

177200, 177202, 

177200, 177202 

177200, 177202, 
177280 

177200, 171206. 
171202, 177203 

111200, 117203. 
111206 

Section T 

Schematic 

1 

tJ 
182225 

2 182225 n 
3 

t5 
182227 

o 182228 

~ 182229 

6 J 182230 o 
7 

tJ 
182231 

H 182232 

o 182233 

~ 182234 

rJ 182235 

~ 182236 

Circuit No. 

177201 

117201 

177207 v 177288 

177201 

177201 

177207 t 177288 

1 77202, 177207. 
177288 

177203, 177206. 
177288, 177201' 

177207 

177280, 117288 

177200, 177203, 
177202 

117200, 171207. 
117203 

I 

0:1 
IU 
'<l 

I> 
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Section _X_ Section _V_ Section _T_ 

Schematic Cireui t No .. Schematic Cireui t No, Schematic C i reui t No. 
~~------~---------------~~~~======~===~=========t~=r======~============~ 

IJ 182285 17228 I 11 182273 1772239 177228 1 J 182261 177222, 177220 

~ ~ ~ 
" J 1\ ...A PO"'-~T------+---------f 
~ 182285 177228 2 J 182274 1772~2 2 J 182262 177230. 177231 

() tJ P) 
~r--------+--------------~ 

31 182287 177228 31 182275 177232 3 J 182263 177229 \I 177230 II 
r) ~ r} 177231 
~ ~ ~~-~~-------+--------------~ 

4 I 182288 177237 \I 177200 4 182276 177231 9 177232 4 182264 177231 
r 177202 n 
~J ~ ~~-r--------+-------------~ 

5 J 182289 177267 5 182277 177231 5 J 182265 177229, 177230v 

r ~ r) 177231 
I\. ~ ...... po~_..JT------+------_-i 

6J 182290 177200. 177203 6 182278 177232 0 177200 6J 182266 177229, 171230
9 

r) · r) 177202 0 177203 r) 177231 
~ 1\' ~~_Jr---~---+----------____ -i 

• 71 182291 177284 7J 182279 177231 0 177232 11 71 182267 177230 0 171231" n 7") 177200 v 177203 7'). 177232 
I' ~~ ~'~--------+---------------i I 8J 182292 177284 ~ 182280 177200, 177202, 8 182268 177208, 177229, 
l~ [\. ) 177283, I++~~~v ~ 177230, 177231 

9 1 182293 177284 9 182281 177283 v 1772B4 9 182269 177230, 177231, 
~ ..... ,\ ~ ~J 177232 
I\. ...... I\. .... J-3~-""-T---------+---------f 
10J 182294 177284 10 182282 177283, 10 182270 177229, 177230 
r r ~ 
~) ~j A 1 

11 J 188295 1 77274 11 j 1O'~) 83 177283 11 J 182271 1 77229, 1772 30 i 
r) r) ~) 177231 I 
I\. ....01 I\. ..J "'-..J.e:...-----+-----------t 
12 j 188296 177274 12 182284 177226 12 J 182272 177229, 177230 
~ h ~ 
~ ) ~ J QooI'.....c.~~J ____ -'---_________ ..-------". 

to 
m 
'< 
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Section _X_ 

Schematic 

1 I 182321 

~ 182322 

8 182323 

R 182324 

t3 182325 

(-) 182302 

D 182327 

8 I 182304 

1\..' 

~ 182305 

I;..2J 182306 

f.-J 

~ 182306 

t) 182332 

Circui t No. 

177244 

171268 

171227 

177221 

117227, 177281 
177282 

177216 
• 

177244 

177216, 177287 

177216 

117216 

117216 

177225, 177224 

Section _V_ 

Schematic 

~ 182309 

f'... o 1823lO 

(-) 182311 

[j 182312 

ty 182313 

~ 182314 

8 182315 

o Spare 

9 I 182317 
r 
" ~ 182318 

.[Y 182319 

~ 182320 

Circui t No. 

177229, 177230, 
177232 

177230" 177231, 
177216 

177229 

177229. 177230 v 

177231 

177229, 177230 

177222 f 177225 
177226 

177222, 177226 

177223 

177222 

177222 

177223 

Section T 

Schematic 

B 182297 

I rJ 102298 

~ 182299 

o 182300 

fj 182301 

~ 182302 

tj Spare 

tj 182304 

Ej 182305 

~ 182306 

B 182306 

~ Spare 

Circuit No .. 

177216 

li7285 0 177288 

177207, 177288, 
177216 

177287 9 177288 

177216 

177216 

177216, 177207 

177216 

177216 

177216 

tD 
Dl 
"< 

1(1 



Section _x_ Sec.tion V 

Schematic Circui t No. 

182357 177282 

----- -t 
182358 177224 

182359 177224 
177282 

Schematic 

H 182345 

2 182346 

t) 
3 182347 

t) 
182360 177251 182348 

182337 177282, 177285 182349 

182338 177220 . 
182339 177220 I /7 I H12;340 

I r: 

--~ 
182338 177220 i 

Circuit No. 

177218 

177218 

117218 

177218 

177218 

177219 

177219 

177219 

182339 177220 ------1 177220, 177221 

-_ •.... -------------j 177246 

177219 101 H32337 177202, '"1723:-l I H32;3~;4 

I ! 
-----------f------------------""----i -.. - -- --------

177219 

Sec. t ion --L 

Schematic 

tj 182333 

n 182334 

n 182335 

o 182336 

o 182337 

o 182330 

B 102339 

11 

102339 

l02~;37 

102:343 

Cireui t No. 

177226. 177274 

177225, 177285 

177222. 177285 

177266 

177202 t 177285 

177221 

177221 

177221 

177221 

177202, 177285 

177221 I B2:)t1:) ! 11'1220 I 1 02:rj~j 

~ I~~~_~:-=il~~:~~=.~ ~ 1 __ ~ __ = __ I:: ._ I ~ II 
182~H3 177221 

t;1j 
0) 

F 



Section ...!-.. 

>-
~ Schematic Circuit No. 

~ 
~ 
~ 16 

27 

[?) 
28 

~ 
'29 

~ 
30 

~J 
31 

~ 
32 

[0 
33 1 

~ 

~ 
~3~ 
[9) 

~ 

105900 
DE 

195990 
UG 

105900 
DE 

195990 
UG 

105900 
DE 

105668 
0(1) 

105900 
DE 

105900 
DE 

105900 
DE 

105826 
C&P 

105900 
DE 

189060 
Wl(IA) 

177246 

171246, 177251. 
177241 

177246 

171246, 177251, 
177247 

177246 
177241 

177251 
• 

177241 

177247 

177251 

177251 

177251 

177252 

Section ...l-

Schematic Circuit No. 

bgJ 
25 

14 

tv 
15 

~I 
16 

IT) 
lili 
~ 
18 
ti) 
19 

rs5 
20 

ti5 
21 

~ 
22 

~ 
23 
~ 
~4 

li: 

189061 
MQ(IB) 

188799 
Me 

189061 
MO(IB) 

188799 
Me 

189060 
MO(IA) 

188799 
Me 

189061 
MQ(IB) 

188799 
Me 

189061 
MO(IB) 

188799 
Me 

189060 
MO( lA)· 

188799 
Me 

117246 

177246 

177246 

177246 

177247 

177247 

177247 

117247 

177247 
177251 

177252 

177251 
177252 

117252 

Section ..I... 

Schematic 

~ 189060 
~J MO 

~ 189060 
~4) MO(IA) 

U 189060 
~i) MO(IA) 

WJ 189060 
~.v MO(IA) 

~ 18906Q 
~ MO(IA) 

ltJ 189060 
~ MO(IA) 

U 189060 
l2~ MO(IA) 

l~1189060 
~ m(IA) 

k1J 189060 
fE4) MO(IA) 

~ 189060 
~4) MO(IA) 

W 189060 
~4J MO(IA) 

[I2f 189060 
~ -MQ(IA) 

Circui t No. 

177246 

171246 

177246 

177246 

177246 
177247 

177246 
177247 

177247 

177247 

177247 
177252 

177252 

177252 

117252 

to 
D) 

'< 
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Section _V_ 

Schematic 

tj 
tj 
fj 
28 

t) 
29 

o 
30 

~) 

m 
~ 
~ 
~ 
.1351 

~ 

Spare 

Spare 

Spare 

Spare 

Spare 

195939 
SEQ 

105826 
C & p 

105826 
C & p 

188969 
FF(4.2K) 

195990 
UG 

195990 
UG 

~ 105668 
U OOG 

Circuit No. 

177251 
• 

177251 

177251 

177250 

177216, 177250 

177216, 177247 
177250 

177250, 177251 

Section _V_ 

Schematic 

H 
H 
~ 
16 
.~ 

~ 13 

18 

~ 
19 

~ 

~ 
~ 
~ 
23 

~ 

~ 

1959U6 
OOG 

19:)990 

189012 
0-1 

108969 
FF(4.2K) 

100969 
FF(4.2K) 

195990 
UG 

195990 
UG 

195986 
OOG 

195939 
SEQ 

105668 
D(I) 

105668 
D( 1) 

105668 
0(1) 

Circuit No. 

172246, 177237 t 
177250, 177252 

177246, 177247, 
177252 

177250, 177251 

177247. 177251 

177250 

177239, 177247 t 
177250 

177250 

177250 

177250 

177250 

177250 

177250 

Section _V_ 

Schematic 

~ 195986 
t[5) OOG 

l2J 195990 o UG 

W 189031 
fa) A-I 

I-!J 106267 
~ CF(2) 

W.5 106267 [OJ CF(2) 

W 189031 o A-I 

7 

~ 

~~ 
b~ 
~. 1100

1 [lTI 

106267 
CF(2) 

195990 
UG 

195990 
UG 

105886 
FF(8,2K) 

!2!J 105886 
~0 FF(8.2K) 

1121 105886 g FF(8.2K) 

Circuit No. 

177246, 177252 

177246, 177251 
177252 

177250,177252 

177251, 177252 

177250. 177252 

177250, 177252 

177250, 177252 

177250 

177250 

177250 

177250 

177250 

0' 
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'< 
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Section -L- Section _X_ 
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c!c Schematic Circuit No. Schematic Circuit No o 

~ ~ Spare Spare 
I\.. 

r) Spare r Spare 
1\ I\.. ) 

~ Spare t7) Spare 
\.. 

8 Spare ~ Spare 
I\.. 

t) Spare ~ Spare 
I\. 

~ 
\.. ) 

Spare ;J 
~ ) 

Spare 

I 

~ 
Spare 

~ Spare 
~ 
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~ ) \.. 

~ 
~) 

Spare 
~ Spare 

H Spare ~ 
~ ) 

Spare 

36 195990 177240 24 195990 177240 
Ki65 UG ~ UG 177244 u61 

Section _X_ 

Schematic Circuit No. 
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I\. 
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Schematic Circuit No. Schematic Circui t No. Schematic Cireui t No. 
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Schematic Circui t No. Schematic Circui t No. Schematic Circuit No. -
25 1 195939 177239, 177244 1131 195986 177236, 177239 1 J 105886 177239 
~ SEQ ~ OOG [I) FF(8.2K) 
~~ ~ ~~------~------------~ 
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1~ SEQ ~5) OOG ~~~lr)_F_F_(8_._2_K)~~ ____________ ~ 
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29 189031 177237, 177240 17 J 195990 117236, 177239. 5 188799 177236, 177237 
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~y MO(2) ~a) UG 6) -O{I) - ~======================== 
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Section _V_ Section _V_ Section _V_ 

Schematic Circuit No. Schematic Circuit No. Schematic Circuit No. 
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P-r--------+--------------~ 
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r 7) PFR-P IT"'6 . 0(1) 7 PFR-P 
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~ Schematic Circuit No. Schema ti c Circui t No 0 Schematic Circuit No. 
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Schematic Circui t No. Schematic Circuit No. Schematic Circui t No. --
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Schematic Circuit No. Schematic Circuit No. Schematic Circui t No. 
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~ ) ~ ) ~~~}--------+-------------~ 
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APPENDIX B 

SUPPLEMENTAL MAINTENANCE INFORMATION 

UNIVAC II 

MAINTENANCE SWITCHES 

1. GENERAL. - In addition to those on SC there are switches about the Central 

Computer which provide 0 means for the maintenance man to interrupt or modify 

tho operation of various circuits within the Univac II system. This appendix 

looates these switches and identifies them by their type and the function they 

serve. 

2. SWITCHES LOCATED INSIDE THE CENTRAL COMPUTER ..... The number following the 

physical location identifies the Circuit Diagram on which this switch appears. 

LOCATION 

BV Backboard 
111261 

PV 
106292, 106293 
or 106294 

Roof Sheet 
106292, 106293 
or 106294 

TYPE 

3-pole, 3-position 
wafer switch 

Push button with 
locl{ 

Trigger 

PURPOSE 

Selects the circuit, MQC (left) 
or MQC (right),to operate the 
IER, OR and IER...oU drivers. 

Drops d-c and when locked 
prevents d-c power from being 
'turned on. 

(Trolley Line) Enables all power 
to be dropped in an emergency 
situation. 

3. SWITCHES ABOUT TIlE CENTRAL COMPUTER PERIMETER. - The number following the 

physicol location identifies the Circuit Diagram on which the switch appears. 

LOCATION 

A9T 
111207 

TYPE 

l-pole, double throw 
bat handle 

PURPOSE 

Causes a pseudo-Read End (down) 
to be generated to test the 
Automatic Reread circuits. The 
up pOSition is the'normal opera
tl,ng posi tion. 

B-1 



LOCATION 

Rr,X 
177267 

B7X 
177284 

MV 
177250 

MV 
177250 

NV 
177239 

MX 
17'7242 

TYPE 

I-po Ie f IO .... posi tion 
I-pole, 12~position 
2~pole, 3-position 

I-pole, 2~position 

Toggle, 3~position 

Toggle, 3-position 

Toggle, 2-position 

PURPOSE 

Select the variable synch 
signals. 

Allow FTOC to function with
out a sample pUlse 

Force rZW to' binary "l'sft or 
binary "O's". 

Foree rM to binary "l's" or 
binary .tOllS". 

Force rI to binary "l's" or 
binary "0 's". 

Disables the transfer of 
(rM) to rO ope~ation. 

4. SWITCHES IN Be CORNEH (BC BOX) .... The circuits ot the maintenance switches 

in BC Corner appear on print 166285. 

NAME TYPE 

MULTIVIBRATOR Rotary, 3-position 

SYNCH SELECTOR Rotary. 4-position 

READ··WRITE CHANNEL Rotary f 9-posi tion 
SELECTOR 

SCOPE SELf~CTOR Toggle. 2-position 

B-2 

PURPOSE 

Enables the control, either 
manual (RUN) or multivibrator 
(MULT), of the START READ 
(FF621A) or START WRITE 
(FF62IB) flip-flops. (The 
condition ot the Read-Write 
relay determines th~ action 
that will occur.) 

Selects one of four available 
oscilloscope synchronization 
signals: START READ t READ 
END. WRITE FORWARD OR SPROCKET. 

Permits the observation by 
oscilloscope of the pulse 
content ot the eight tape 
channels, and the operation 
ot the photocells in the Bad 
Spot Detectors. 

Seleets the circuit. Read or 
Write, to be viewed when the 
READ-WRITE CI"~~~EL SELECTOR 
switch Ig operated. 



NAME TYPE 

UNISERVO :SElJECIDR ' 16 push buttons, one 
for each Uniservo 

FUNCTION SEl£CTOR 6 push buttons 
SWITCHES 

FUNCTION SELECTOR 2 push buttons 
SWITCHES 

FT NEON TEST Toggle, 2-position 
(located on FT 
indicator panel) 

PURPOSE 

Permits the manual selection 
of the Uniservo lines. 

Operated in conjunotion wi th 
the UNISERVO SELECTOR switches 
to complete the manual Uniservo 
instructions I Read (R) or 
Write (W). Forward (F) or Back
ward (B), and Rewind (RE) or 
Rewind with Interlock (REI). 

Generate the Read Clear (RC) 
or Write Clear (We) signal. 

When depressed, al1FT neon 
indicators fire_ Detects 
defective neons. 

5. SWITCHES IN KL CORNER. - The circuits of the maintenance switches in KL 

Corner appear on print 106291. 

NAME TYPE 

DC FAULT TEST Toggle, 2-positlon 

PRI FAULT RESET Push button 

VOLTAGE DELL (j) Toggle 

MARGIN CHECK Toggle 

PURPOSE 

When depressed, Reons light 
indicating the bay in which a 
fuse has blown. 

Removes +48 vdc· trom the AC 
FAULT holding relays (RP16 
and IlP17). 

Controls voltage failure alarm 
bell. Normally the bell rings 
indicating that some dMc 
voltage has varied from its 
established tolerance. De
pressing this switch causes 
the bell to cease ringing, and 
sound again when the voltage 
returns within the tolerance 
limits. 

Causes the filament voltages 
on all tubes except those In the 
Short Tank chassis and the 
SR 7AK7 t s to be reduced by 
12% to check marginal opera
tion. 
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NAME TYPE 

R£SET MONITOR Push button 

SR 7AK7MARGIN Toggle 

INPUT ERROR Toggle 

V~LTAGE MONITOR' Toggle 
LO 

HI TEMP BELL'Lp Toggle 

RE~IN PC Toggle 

WRITE ENDING Toggle 

READ ENDING Toggle 

MEMORY PRESET Toggle 
TEST 

FT INT ~otary,'8 .. posiion 

STAND-BY BELL Toggle 
1..0 

S-12 Toggle 

8-4 

-PU~OSE 

Resets the ,Volt'age Monitor timer 
and the Switehgear,overvoltage 
moni tor. ' 

Reduces the filament voltage to 
the SR 1AK7 t s 'by' 12%. 

Disable$ the Channel I Schmitt , 
Trigger'eireult,eventual,ly,eausing 
an input error. 

Locks'out the Voltage Monitor 
timet. thus preventing voltage 
shut ... down, 

Controls ni Temp alarm bell. 
Normally the- bell-rings indicating 
a high temperature condition 
exists in one oithe bays. De
pressing the switch causes the 
bell to eeaseringing~' and sound 
again when,the high temperatur~ 
condition is gone. 

p,revents the Program counter tram 
being stepped" 

Prevents the generation of a 'Write 
Ending. 

Prevents the generation ot a ~ead 
~nding. 

In conjunotion with a 8witch on 
SC performs a. check 'on the rM 
Preset Checker. With special 
programming this switchean cause 
the transf~r of th~ c~ntents of ' 
rM to tape. 

Causes error oonditions!n FTIC 
to determine if the checker 
circuits are operating properly. 

Controls·the stand-by power 
a la'rm be 11. Norma Ily the be 11 
rings when stahd ... bypower' fails" 
Depressing this switch causes 
the bell to ceaS6 rlnglng'snd to 
sound again when ,standwby power 
Is restored. 
Spare 



APPENDIX C 

SUPPLEMENTAL MAINTENANCE INFORMATION 

UNIVAC II 

MAINTENANCE MULTIVIBRATOR 

1. GENERAL. ~ This appendix presents the schematic for a multivlbrator of 

tho type used as a trigger device in certain maintenance routines. Normally 

tho start circuits are activated by operating the START DAR on SCI However. 

if it is desired that the start circuits be triggered repetitively, or at 

o regular frequency. the multivlbrator can be inserted into the system, par

allel to the START DAR, to perform this function. The socket for the multi-

vibrator is located on the roar of the SC Console. 

In addition, the multivibrator provides a source for pulses to test the 

operation of the single pulse network and the delay lines in the Cycling Unit. 

A socket in P8V receives the multivlbrator jack and introduces the pulses 

generated into the CU delay elements. This system is presented on Circuit 

Diagram 177269. 

Control over the operation of the multivibrator network is provided by a 

number of switches. Switch-l (S-I) applies or removes line power to the 

circuit. Switch-2 (S-2) when open, holds the multivlbrator In the stable state 

of side "An conducting and side "8" cut-off. The relay switch (5-3) disables 

the ohassis output even though the multivibrator action continues. Switches 

4 and 5 (SM4 and S-5) change the inter-seetion capacitanoe thereby regulating 
I 

the recovery time of the. flip-flop sections: thus. they control the frequency 

at which the multivibrator operates. 5-4 and S~5 permit operating frequencies 

C-l 
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Figure C-l. Maintenance Multivlbrator 



in the range of .5 ms. to 3.5 sec. The fine frequency adjustment Is provided 

by potentiometer RI and R2. RI and R2 provide the following ranges to the 

coarse frequency settings of 54 and 55. 

54 and 55 
Positions Range 

1-1 .5 sec. to 3.5 sec. 

2-2 . 1 sec. to . 7 sec. 

3-3 25 ms. to 160 ms. 

4-4 .5 ms. to 40 ms. 
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APPENDIX D 

SUPPLEMENTAL MAINTENANCE PROCEDURES 

UNIVAC II 

MEMORY MARGIN TEST PROCEDURES 

1. GENERAL. - This procedure was prepared as a guide in establishing margins 

for the memory circuits in both the main memory and in the buffer storage units. 

This supplements the procedure outlined for memory check-out in the Evaluation 

Heport. 

The purpose of the margin test is to: establish the limits of the tolerances 

for the drive currents, the inhibit currents, and the sense bias voltages in 

the core matrices; and ascertain that the memory Is operating at a point within 

these limits. It Is assumed that the computer is operational, that It can run 

the Buffer Test routine, and that the rM Worst Pattern routine is without error. 

The services of two qualified persons are required to perform the test. 

One operates the computer. the other reads and records the test data. If a 

third person is available to record the data the test will be expedited. 

2. EQUIPMENT. - The following equipment is required to perform the margin test: 

1. Two 20,000 ohm/volt multimeters (Simpson 260 or equivalent). 

2. One Tektronix oscilloscope with a standard wide-band input amplifier. 

3. One Tektronix oscilloscope with a differential pre-amplifier 

(53/540 or equivalent). 

4. One 33-pin buggie type chassis extender (RRU part #196022). 

5. Prepared 'data sheets, Figure D-4, and cross-hritch paper, (K & E 

359-S0G or equivalent). 
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6. A test routine tape which includes the Buffer Test routine and 

the rM Worst Pattern routine. 

3. PRELIMINARY PROCEDURES. - Prior to performing the test, the equipment 

used for determining the test data is set up to perform its function. The 

following paragraphs describe the procedure that is recommended. 

D-2 

1. Set up the Multimeter to monitor the sense bias voltage (zero to 

plus eight volts) and the inhibit current control bias (about 

-10 to -25 volts) of the memory unit to be tes~ed. These voltages 

can be monitored at the tp.st points provided on the 38 board of 

thr bay ~ection concerned. Figure D-I presents a representation 

of the various 38 boards on which the test terminal and the current 

adj usting He lipots are located. 

2. Place any Digit Plane Control Chassis associated with the memory 

under test on a chassis extender. ~onnec~ the oscilloscope with 

the standard wide-band input amplifier to the collector of one of 

the 2N123 transistors (test terminal C or D) in the first stage 

of the sense amplifier (this' circuit is presented in Figure D-2). 

The test made at this point checks the balance betwee~ the "read" 

and "write" currents by visually indicating the signals produced 

during the "read" and "write" times. 

3. Calibrate the differential amplifier to read 100mv/em. Figure 

0·3 indicates the differential amplifier controls. Set the mv/c~ 

control'to "1" and the multiplier control to "50". Set the Input 

Selector control to A-B (DC) and connect the input terminals to 

the oscilloscope Square-wave Calibrator output terminal. The 

Square-wave Calibrator control is set to ,5 volts. Aceurately 



SECTION 
MT 

SECTION 
MV 

SECTION 
NV 

38 BOARD 38 BOARD 38 BOARD 

rM READ @ ro WRITE @ rI WRITE @ 
rM WRITE @ rO READ @ r1 READ @ 
rzw WRITE @ ro INHIBIT @ rI INHIBIT @ 
rZw READ @ ro SENSE @ rl SENSE @ 
INHIBIT @ (rM a rzw) 

@ 
ro WRITE (-) 0 rI WRITE (-) 0 
ro READ (-) 0 rI READ (-) 0 

rM SENSE ro INHIBIT (-) 0 rI INHI81T (-) 0 
ro SENSE (+) 0 rI SENSE (+) 0 

@ 
0 0 

rzW SENSE 
0 0 
0 0 

. rM READ (-) 0 
rM WRITE (-) 0 
rzw WRITE (-) 0 
rzw READ (-) 0 
INHIBIT (-) 0 
rM SENSE (+) 0 
rzw SENSE'(+) 0 

Figure 0 .... 1" Looation of Control IIellp~ts' and Their Assooiated 
Bias Test Points. 
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INPUT 
FROM 
SENSE 

WINDING 

~(C) 

'-(D) 

Waveshapes 

+8 

Sense output voltages across (A) and (8) with' differential preamplifier. 

READ WRITE 

(2) 

(3) 

Write current through drive line is greater than the 
read current. 

Write current through drive line 'is less than the 
read current. 

\~ri te current through drive line is nearly equal to 
the read current. 

Voltages across (C) and (D) 

READ WRITE 

c~ 
Major amplitudes are equal 

D~ 

Figure 1)..2. Sense Amplifier Input of a DPe Chassis 
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INPUT A 

MILLIVOLTS / eM 
100 10 

1000 

PREAMP 
BALANCE 

01 FF. BALANCE 

o 

VERTICAL 
POSITION 

MV /CM MULTIPLIER 

Figure 0-3. Control Panel, 53/540 Preamplifier 
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adjust the Variable control for a deflection ot 5 cm. When so 

adjusted the oscilloscope will indicate 50 ma.of pulse current 

across the 2-ohm current monitoring resistors on the dlverter 

cards, the line drivers (type 5) and the diverter base switch 

(type 27) chassis. 

To measure the drive cu~rents in the main memory con~ect the twisted pair 

from the differential amplifier input terminals to the A and B test terminals 

or the G and H test termina Is of the type 27 chass is. To measure, the dri ve 

currents in tIt rO and rZW connect the twisted pair to test terminals D and G 

of any type 5 chassi~ associated with the memory being checked. For all buffe~ 

memories the drive currents can be best observed while running the butter test 

routine with the subroutine associated with the buffer under test. 'To observe 

and accurately set up the main memory drive currents a SKIP instruction should 

be locked In on SC with the Master Delete ,switch depressed and the computer 

running in CONTINUOUS. 

When the drive currents are to be adjusted always change the Read current 

first. This is necessary since the current overshoot caused by the Read 

current aids the Write current. The Write current can then be adjusted. Using 

the oscilloscope with the standard wide-band input amplifier ob~erve the 

"write" current. setting the amplitude of the signal out at "write" time equal 

to the amplitude of the signal occurring during "read" time. With the signals 

balanced there will be approximately 20 rna. difference between the "read" and' 

"write" currents in the drive chassis. 

4. MEMORY MARGIN PROCEDURE. - The memory margin tests are described in the 

stages that fOllow: 

1. Record the initial settings on the data sheet (Figure D~4) in, 

the space provided. 
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MEMORY DATA SHEET 
___________ MEMORY 

I NSTALLATION ________________ _ 
DATA BY ___________________________ __ 

INITIAL SETTING 

READ CURRENT MA. BIAS. VOLTS 
WRITE CURRENT MA. BIAS VOLTS 

INHIBIT .CURRENt MA. BIAS VOLTS 
SENSE BIAS VOLTS. DIAL 

SERIAL # _____ _ 
SERIAL # _____ _ 
DATE ____________ __ 

DIAL 
DIAL 

DIAL 

Figure 0-4, Memory Margin Test Data Recording Sheet 
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2. Place all Error Delete switches in the unormal" position. 

3. Set the sense bias voltage to any whole number, preferably 3, 4 

or 5, as point to determine the first set of limits. 

4. Readjust the drive currents to the nearest multiple of 5 rna as 

an aid in determining readings. 

5. The test routine is running. 

6. Reduce the inhibit current until an induced error stops the 

computer. Record the inhibit bias control voltage at which the 

failure occurred. Increase the inhibit current (change the bias 

in .5 volt increments) while the operator attempts to restore the 

program. Record the inhibit bias reading at which the operation' 

is restored. 

7. The inhibit current is increased until an error again stops the 

computer. The inhibit bias control voltage, at point of tailure, 

is recorded. The inhibit current is gradually reduced (lower the 

bias .5 volts at a time) while the operator tries to restore 

operation. Record the inhibit bias at the point information is 

restored. Return inhibit bias to initial value. 

O. Change the sense bias voltage in increments of one volt from the 

starting value. For each value of sense bias repeat the process 

outlined in steps six and seven. 

9. Change the line current reading by five or ten milliamperes to 

locate the widest range of drive current at which the computer 

will operate. For each different drive current reading repeat 

steps six, seven and eight. 

10. Make a calibration of the inhibi t current versus inhibi t ·control 

bias (Figure D~5). All digit plane controls have one ohm current 
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monitoring resistors, therefore, the osdillo$cope will read 100 

rna/em unless it has been recalibrated. the inhibit current c~n 

be read by connecting the differential oscilloscope across the 

appropriate test points of the DPe chas~is on the extender. 

11. Plot the range of inhibit current at each drive current for each 

sense bias voltage. <See Figure 0-6). 

12. Select an o~rating point on the graph that will give ~ drive 

current with a ±5% minimum range. The inhibit current should have 

a ±lO% minimum range from the nominal. The sense bias should have 

a range of 1.5 volts. (See Figure D-6). 

13. The limits of inhibit current in rM should be noted. in terms ot 

control voltage since these become the limits of -the inhibit 

current when checking rZW. (See Figure D-6). 

14. To perform the rO'margin test ,a continuous "wri te" operation is 

necessary. The tape should be taken off the capstan. or the 

Uniservo otherwise disabled. 

15. While performing the test, the control bias necessary for the 

various read and write currents and their respective dial settings 

should be recorded. This provides data for a Simple calibration 

curve. 
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PREVENIATlVE MAINrENAN<E PROCEDURE 

FOR MEMORY CIRCUITS IN UNIVAC II. 

A simple. but effective method of checking the memory in a preventative 

maintenance schedule can be performed by varying th.~ead current, write 

current, inhibit current and sense bias. These parameters are varied 

independently with the memory worst pattern or buffer test routine running. 

This check can be effected by varying each parameter to the specified 

operating tolerance. The operating tolerances set forth in the memory check 

out procedure are ±5% of the drive currents, ±lO% of the inhibit current 

and a range of f.75 volts of the sense bias. 

A change of one volt of bias represents a change of ten rna. of pulse 

current. A method of monitoring the necessary .deviation in operating 

currents 1s to measure the proportional change in bias voltage. A simple 

bridge can be formed to measure bias deviation. 

0-12 

The bridge and its use is outlined below: 
-30 -30 

8 

All Is an external potentiometer (about 5K). 
B. Is the bias control potentiometer of the·current to be varied. 
C. Is a multimeter (Triplett or Simpson), 

1. A is connected to ground and ~30 at some convenient point. 
2. The multimeter 1s connected between the armol pot A and the test 

pOint of pot B. 



3. Pot A is adjusted until the voltmeter reads a voltage (-8) about 
which it is convenient to deviate ·the voltage controlled by pot B. 

4. Pot B is then adjusted so the voltmeter reads a voltage, 
proportional to the change in current desired. above and below 
the voltage set up in step three. 

5~ The pot B is adjusted to return to the voltage initially set up 
in step 3. 

6. It should be noted that all these voltage deviations are made with 
the proper test routine running. 

Since it is desirable to know the control bias voltage more accurately 

than obtainable from a reading on a50 or 60 volt seale of mUltimeter a 

means of reading the voltage on some form of expanded scale must be provided o 

This is readily accomplished if the voltage is read in addition to some 

reference v01t8geo Since the doc voltages in the computer vary a volt meter 

must be used as a secondary standard to develop a reference Ivoitage~ 

The circuit is a modification of the previous circ~it shown. 

-30 
-30 

A >-------------~~------~ 

1. Adjust A tor a full scale reading on'9 ten or 12 volt scale of VI •• 

2. The voltage. at the arm of B is the~sum of the' voltage read on 
Vl [, V20 

3. The measurements are restricted to voltage ranges equal to the 
sum of Vl and V2 readings.* 

* Ten volts on Simpson #260 and 12 volts on Triplett #630. 
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A weekly log should be kept of each memory with the following heading. 

Memory ________ _ Meter No. 

Sense Bias 

Date Hi. Nor. Lo. 

Read Bias Write Bias In • Bias 

Hi. N r. Lo. Hi. Nor. Lo.Hi. Nor. Lo. o 

Remarks Initials 

Each memory will require approximately one-quarter hour to be checked. 

Each memory chassis requiring work should be checked by this method before 

being classified as a good spare.** 

A procedure to "Schmo~" the memory is included in the maintenance manual. 

~:~* The chassis involved are the diverter eards and the types 3, 4 t 5 and 20. 
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Figure D-8. Wave Shapes, Line Driver Ch~ssis (Cont'd.) 
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1. GENERAL. 

APPENDIX E 

SUPPLEMENTAL MAINTENANCE INF'Om¥"TIOt~ 

UNIVAC II 

SUGGESTED MAINTENANCE PROCEDURES 

The electronic components in the Univac II computer circuits were selected 

upon their individual merit based on tests that proved their satisfactory per-

formance over a given period of time when used in the manner and for the purpose 

intended. In all cases only recommended replacements are to be utilized. 

2. CAPACITORS. 

Care should be taken during soldering so that excessive heat will not 

damage the insulation and weaken the plate-to-Iead contact. Avoid bending the 

leads close to the case or otherwise imposing any strain on the capacitor body 

or the leads. 

3. DIODES. 

In all cases a heat sink, such as a pair of longo-nose pliers as shown in 

Figure E-2, should be employed during, and for a short time after, soldering. 

Use extreme care in noting the polarity of the diode when mounting. The diodes 

used in Univac II have the color code nearer the cathode end. Diode lead 

length should be at least 1/4" long. Extra lead length should be used when 

possible as indicated in Figure E-2. 

Diodes may be cheeked with an ohmmeter to determine whether they are good, 

bad, or marginal. 

The indications of a bad diode are: no deflection of the meter, indicating 

the diode is an open circuit; or full scale deflection of the meter indicating 

(Continued on Page E-4) 
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Figure E-l. Heat-Sinking a Diode 

a. wrong b, right 

Figure E-2. ~ounting Diodes 



Table E-l lists the limits that determine the acceptability of the various 

tested diodes. These limits were determined with a 20.000 ohms/volt meter. 

Diodes are to be replaced if they fail to meet these standards 

TABLE E - 1 
. 1 

DIODE REPLACEMENT STANDARDS I 

1 TRIPLETT SIMPSON 
DIODE TYPE CL\SSIFICATION FWD SCALE BWD SCALE 

--

Fl~'D SCALE Blt:D SCALE --
! --

HD2126 General ~OOO XIOOO lOOK X1000 500 XI00 I lOOK XlOO 

S144G Purpose 

558 Diode 

lNSq 

S1oo6 Low Enhancement 10 Xl SOK X1000 10 Xl SDK Xloa 

T7G Diode Used In 

lN270 Switch Core 

Logic On Printed 

Circuit Chassis 

IN48 General Purpose lK XlOOO SDK XlOOO 300 1100 SOK XIOO 

Diode Used In 

Arithmetic And 
I 

I 

Control Sections 

HD6589 High Back 3K XIOOO 250K XI000 IK X100 250K Xl00 

Resistance 

Silicon Diode 
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(Continued from Page E-l) 

the diode is a short circuit. The -indications of marginr:Al diodes are: low 

back resistance, or a decreasing baek resistance: 

Diodes should also be replaced ify on measuring the back resistance on 

the highest scale (Triplett XlOOOOO scale, Simpson XIOOoo scale) there is a 

definite drift in the reading. 

NOTE 

Do not grasp the diode with both hands while making resistance checks. 

Determine that no closed circuit exists between the diode leads. Re-

sistance checks are not always conclusive since the diodes are not 

tested under operating conditions. 

4. RESISTORS. 

Avoid bending the leads too close to the resistor or otherwise imposing any 

strain on the resistor body or the leads. Keep wires away from high-wattage 

resistors. Resistor lead length should be from 1/4" to 1/2" long. Special 

care should be taken in handling precision film resistors to prevent nicks or 

scratches which may cause them to open. The use of insulating tubing is no 

longer recommende4 because of the resultant loss in power rating. 

5. TRANSISTORS. 

At the present time there is no recommended transistor checker other than 

an ohmmeter. In checking with an ohmmeter, the transistor is looked upon as 

two diodes with the cathodes tied togethpr, or two diodes with the plates tied 

together. A check of the individual diode sections is made. A measurement is 

made assuming one diode exists between base and emitter, and a second between 

base and collector. Any measurement across these sections indicates whether a 

short exists. These checks detect only those transistors that are open or 

shorted. 
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As in the case of diodes, a beat sink should be used to prevent component 

damage while soldering, Figure E-l. The transistor leads should be covered 

with plastic tubing (approximately 1/4") to prevent leads from shorting to-

gether. Figure E-3 identifies the leads of the various transistor types. 

C C C E t3 C C ~E 

,B c at: CJ5E 
c CC 

c~c 8 (0 co) 8 
('eOTTOM VIeW) (,80770M 1//& w) (e07TOM )//cW) (4oTTOA,.f V/C'Wj 

a. b. c. d. 

Figure E-3. Transistor Lead Identification 

6. DELA Y LINES. 

Care should be taken when working on chassis containing delay lines to 

prevent breaking wires on the delay stick. If a wire breaks, and it is near 

a tap, a loop may be dropped to obtain sufficient wire to solder a new lead. 

If a tap is moved on a delay line, the capacitors associated with this tap must 

a Iso be moved. 

7. roBES. 

Failing tubes can best be detected by the use of the margin switch in KL 

corner. This drops filament voltage throughout the machine by approximately 

12%. (wi th the exception of the SR 7AK7's, for which there is a special swi tch in 

KL corner). If the computer is well maintained it should be able to run any 

service routine for 30 minutes without any solid errors on margins. The machine 

should not be kept on margins for longer than 30 minutes. 
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If the machine is in such shape that so many errors are introduced that 

they mask each other. the filament stabilines can be used to lower filament 

voltage small increments at a time. Use of the stabilines has the disadvantage 

that it also decreases the servo lumiline supply.with the result that loops 

may drop. An alternate method for lowering filament voltage is to adjust the 

taps on the large resistors on the roof of the Central Computer. This method 

permits filament voltage drops of less than the 12% drop produced by the margin 

switch in KL corner. Marginal checks should be done for at least one-half hour 

during each maintenance shift. 

If intermittents develop it is wise to first check for poor solder connections. 

This is true for both the EM and printed-circuit chassis. If heater to cathode 

leakage is detected in a tube, the tube cannot be used as a cathode follower; 

however, it may be used as an amplifier. 

{l. SOLDERING. 

A pencil type soldering iron is recommended for use when soldering components 

or leads to a printed circuit chassis. A l~rge soldering iron may ruin the 

copper wiring on the board. Enameled leads of transformers or chokes should be 

stripped of the enamel before attempting soldering. The recommended method of 

mounting components on EM chassis prior to soldering is shown in Figure E-4. 

9. CONNECTORS. 

Clean any dirty pins. It has been noted that damage has been caused to 

the female 33 pin buggie connectors by inserting test probes into them. For 

checking voltages or signals at the connectors, it is recommended that a chassis 

extender be used. Any crushed female pins should be replaced. In the EM 

chassis bent pins should be reformed. A pair of tube pullers will do this job 

if no reforming tool is available. 
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a. Conventional Method of Wrapping Leads Around Stud Terminals 

b. Recemmended Simplified Method of Attaching Leads to Stud Terminals 

Figure E-4. 
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1. GENERAL. 

APPENDIX F 

SU PP LEMENI' AL MAINI'ENAr-cE INFORMAl' ION 

UNIVAC II 

POWER SUPPLY ADJUSI'MENI' 

This adjustment is proposed as a maintenance procedure to be performed on 

a monthly basis. The points for monitoring the power supply voltages are located 

on the d-c voltage terminal board that is mounted in back of bays Hand J. A 

1/2% meter must be used, and all readings taken at more than 1/2 full seale, 

thus giving a reading accuracy that has a 1% maximum deviation. Since most 

circuits in the computer are designed to operate with no more than~% voltage 

deviation, and if a 1% tolerance is allowed for metering error, all adjusted 

readings should be within .±3%, as a maximum range. As a safety factor, all 

voltages should be set to within .±2%. This allows a 2% difference for metering 

error and voltage changes caused by transients. Tolerances shown on the accom

panying chart are the maximum allowable and should be reduced whenever possible. 

2. ADJUSfMENI' • 

First adjust the generator voltage. The "recommended generator voltage is 

208 volts, line-to-line. This voltage should be maintained within 1 volt. 

The supply points should be adjusted next. The chassis whose voltages 

are nearest ground must be set first because they in turn affect the entire 

stack. In cases where two, three, or four chassis are in parallel, all the 

supply points must be set on the same respective taps. If not, the current in 

the chassis becomes unbalanced and may cause a circuit breaker on the chassis to 

trip. The lower order taps of the chassis effect about a I volt change in the 
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d~c output. The higher order taps effect about a 2 volt change in the output 

voltage. By observing Figure F-l and following the procedure outlined, the 

power supply can be set within Univac II tolerances. 

A7 B7 C7 
S30 A6 ."..- Q LOW Bq,""'- 0 LOW C6 ,....-OLOW 

0 0 

( AB I BC I CA 
S20 

ASO I B50 I C50 I \0 B~O ......... HIGH 

\ -

A4............ HIGH C4°,,- HIGH SIO 
A3 B3 C3 

f:\ f::\ f:\ 
Aln- n OA2 
-~ 

81 ,.::: , OB 2 CIO:': ) OC2 
LOW HIGH LOW HIGH LOW HIGH 

01 02 03 

"------. ---------) y 

30 208V 400 CYCLE FROM GENERATOR 

Figure F-l. Front View of Transformer Terminal Board 

All 3 upper jumpers must be in the same position. All 3 lower jurr.pers must 

also be in the same position. Respective jurrpers on parallel chassis must be 

in the same positions. See Load Lines chart, Figure F-2. for the approximate 

voltage output for all of the tap settings. 

As a general rule, taps 1 to 2 provide I volt differences. Taps 3 to 7 

provide 2 volt differences. For example, if taps are set at positions 2 and 5 

and a I volt increase is desired, first move tap 5 to position 6, producing a 
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Figure F-2. Power Supply Chassis Load Lines 

CHASSIS #1 
30-35 VOLT. 
40 AMP SUPPLY 

CHASSIS #11 
40-45 VOLT. 
30 AMP SUPPLY 

CHASSIS "III 
50-55 VOLT. 
30 AMP SUPPLY 
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2 volt increase. Next move the lower tap to position 1, decreasing the output 

by I volt. The net cban.ge will be an increase of 1 volt. 

Since variances will occur with differences in the number of Uniservos 

alerted, +600v, the Uniservo brake and clutch supply, is set with half of the 

Uniservo bank turned on. All other voltages should be adjusted with a minimum 

of half of the Uniservos turned on, and with the computer performing any 

service routine or program. 

The standby voltages have a tolerance of ±10%. Minus 28 volts is set while 

d-c is OD, aDd is adjusted to a tolerance of ±1/2 volt from ground. 

After proper voltages have been established at the power supply chassis 

supply points, proper bleeder voltages are determined. This adjustment is per

formed by moving the slider to increase or decrease the reading as desired. 

Figures F-3 and F-4 present the voltages along the bleeder lines. Figure F-3 

lists the voltages for the positive supplies, and Figure F-4 lists those for 

the negative supplies. In these charts the chassis supply voltage is first 

listed, followed by its associated bleeder (B) adjustments, going away from 

ground. The allowable tolerances for each tap are presented for quick reference. 

Two columns at the right of these charts are provided for recording pertinent 

data. 
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POWER SUPPLY RECORD 

VOLTAGE VOLTAGE i 
CHECK PTS. ADJUST READING DATE 

!CHASSIS OR 
fTOLER- READINGS REMARKS REF. ADJUST I BLEEDER 

NOMINAL I ANCE±\ VOLTAGE VOLTAGE I 

0 +30 YS,Y7, ZS;Z7 30 ! 1.2 ! 
I 

0 +5 B 5 0.2 I 

0 +8 B 8 0.5 

0 +18 B 18 0.7 

0 +20 B 20 0.8 

0 +40 Z4, Z5 40 1.6 

0 +35 B 35 1.4 

+30 +60 X5,X6, X7 30 1.2 

+40 +50 B 10 0.4 

+60 +70 Y4, Y5 10 0.5 

+60 +66 B 6 0.5 

+60 +90 WS,W7 30 I 1.2 

+90 +84 B -6 0.5 

+SO +75 B 15 0.6 

+70 +80 B 10 0.5 

+90 +105 Y3 15 0.6 

+105 +95 B 10 0.5 

+105 +120 W4,W5 15 0.6 

+120 +150 IX2 30 1.2 

+150 +ISO X3,X4 10 0.5 

+150 -+165 W2,W3 15 0.6 

1+165 ,+200 '17 35 1.4 

!+200 :+246 V6 46 1.8 

;+200 1+255 V5 55 2.2 

i+255 1+306 V4 I 51 2.0 

+246 1+280 B 34 1.2 

+255 +295 B 30 1.2 

+306 +358 V3 52 2.0 

+358 +410 '12 52 2.0 

+358 +380 B 22 0.8 

0 +600 Y2 600 60. 

0 +48 B 48 4.8 

0 - 191s Z2 191 19.0 

191 5 -16SS B 25 2.5 

-191 5 -230 S B 39 3.9 

0 -28p B 28 0.5 

Figure F-3. Positive Section Adjustments 
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POWER SUPPLY RECORD 

VOLTAGE VOLTAGE I 
CHECK PTS. ADJUST READING DATE 

CHASSIS OR 
TOLER- READINGS REMARKS REF. AD"~ST BLEEDER 

!VOLTAGE VOLTAGE NOMINAL ANCE:!: 

0 1-30 T7 30 0.8 

0 1-34 U7 34 0.8 

0 -II B II 0.4 

0 -14 B 14 0.4 
-II -14 B 3 0.4 

0 i-4 8 4 0.4 

0 1-17 B 17 0.6 

0 -20 B 20 0.6 

0 -25 B 25 1.0 

0 -1.75 B 1.75 0.05 

0 -13 B 13 0.5 

0 -15 B 15 0.6 

0 -16 B 16 0.5 

0 -18 B 18 0.7 

0 -21 B 21 0.8 

-34 -40 55,S7, U2 6 0.5 

-40 -60 T6 20 0.8 
-34 -50 B IS 0.5 

-40 -55 B 15 0.6 

-SO -74 54,55 14 0.5 
-74 -88 US 14 0.5 

-88 -71 B 17 0.6 

-74 -100 T5 26 1.0 

-74 -85 B 12 0.5 

-100 -60 B 20 0.8 
-100 -95 B 5 0.5 

-100 -lOS 53 5 0.5 

-100 -120 US 20 0.8 

-100 -117 B 17 0.5 
-120 -150 U4 30 1.2 

-150 -!90 U3 40 1.5 

-100 -lSI 52 51 2.4 

-150 -140 B 10 0.4 

-150 -125 B 25 1.0 

-150 -165 B 15 0.6 

-150 -166 B 16 0.6 

-190 -175 B 15 0.6 
-190 -216 T4 26 1.0 

-190 -203 B 13 0.5 

-216 -258 T3 42 1.7 

-216 -229 B 13 0.5 
-256 -300 T2 42 1.7 

Figure F-4. Negative Section Adjustments 
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1. I NTRODUCITON0 

APPENDIX G 

INPur-oOTPUl' ADJUsrME~T CRITERIA 

The information provided herein is submitted as a guide to the installation 

and field engineers and contains the criteria of adjustment of input-output 

for Univac II. It includes necessary guides for use of plastic tape. Back

ground information is provided for use when questions arise which have not 

been covered. 

Univac I input-output standards have been used where applicable~ however, 

one cannot necessarily expect the same performance. In some ways there are 

improvements while in others there are not. For example: plastic tape will 

probably be noted immediately as being poorer with respect to drop-outs, also 

operation at doubled densities does not increase margins even with metal tape, 

etc. 

It is expected that maximum performance will be obtained when the input

output system is adj usted as specified herein; if this is not the case, 

specific complaint should be made to Continuation Engineering, Univac II. 

2. SYSl'EM EVALUATION .. 

What should be cheeked, how often and for what values? 

B. WRITE CURRENT. - The write currents should be checked weekly if plastic 

tape Is being used and monthly if not. The method of checking: 

(1) Pick up a metal tape write on any servo. 

(2) Measure the voltage at the p.late of the write driver (approximately 

+O.88V) • 
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(3) Remove the associated 28D7; the voltage at the plate of the 

driver should remain the same except with a negative polarity. Adjustment 

is made with the cathode resistor of the driver. 

(4) The tolerance is ±l% or approximately 0.01 volt. Use ~ in 

making these adjustments. The symmetrical write waveform which will result 

will improve resolution. 

b. READ AMPLIFIER GAINS. - ALWAYS MAKE SURE THAT THE HEADS A.RE CLEAN AND 

THAT THE DYNAVAR IS TIGHT IS TIGHT AND CLEAN BEFORE ADJUSTMENTS ARE MADE. The 

calibration tape to be used is a standard Univac calibration tape written 

at 128 ppi. Before use, the calibration tape should be checked by comparing 

the first recorded area with the second recorded area. (See ESD Service 

Manual Section USE 30.01.52). If the variation is any greater than 10% on any 

channel, the tape should be replaced. Read gains should be checked monthly. 

(1) Make sure the amplifier noise is below the acceptable level 

(see Section C-I). 

(2) Potentiometer V2 on A3T should be adjusted for +350V at A3T7 using 

A3T7 using a 1/2% meter. Potentiometer V4 on A3T should be adjusted for 

minimum ripple at A3T7 as observed on the scope. 

(3) Check to see that the ratio of plastic to metal gain is 1.6:1. 

If tbe ratio has deviated by more than 10%v check the value of the feedback 

components in the cathode of the first tube of the amplifier. Be sure to 

include the switching transistor in your check. 

(4) The amplifier should be capable of delivering 18DV p-p without 

distortion. 

(5) The calibration is accomplished by observing the amplifier output 

at the TIll's on A4 & 5T while running a calibration tape forward and adjusting 

the read attenuator in the Uniservo fer metal calibration level. 
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(6) Calibration level is the percentage level of the calibration 

tape times the nominal level. Nominal level at metal gain is 70V P-Pi a 

120% calibration tape then would have a calibration level of 1.2 x 70 = 84V p-p. 

(7) Heads which cannot be ealibrated by using the Uniservo read 

attenuator should be returned for replacement. A check of the amplifier gain 

may be made by plugging the suspected channel into other channels and comparing 

gains. 

c. NOISE 

( I) READ AMPLIFIER 

(a) 60 cyele ,hum at theinpnt to the Schmitt triggers (TIll's, 

A4-ST) should be less than .6V p-p at normal gain with the Uniservo read 

relays picked up. If the hum is excessive try changing the amplifier tubes. 

The first tube should be a 6AU6 with an A on it. The second tube is a 6AU6 

with an A or B stamped on it. The cathode follower may have excessive heater 

to cathode leakage - change it if necessary. Check gains after changing tubes. 

Shields should be on the first and second tubes. 

(b) The pre-amp subchassis may be touching the main chassis. 

This can cause spurious noise and the pickup of ground noise. The subchassis 

should also be free.to move to reduce vibrational pickup. 

(2) LIl\L olio No more than 2V. zero to. peak of noise should be observed 

at the input to the Schmitts due to any cause. The items in this section 

indicate areas to investigate should .this figure be exceeded. 

(a) All Jones. plugs and amplifier connectors should be locked in 

position firmly. 

(b) There should be no grounds on the read cable shield except 

at Al & 2T. The shields should be continuous. The inner and outer shield in 

the cable from Al & 2T to the first servo should be insulated from each other 
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at the servo end. Only the inner shields should be continued into the 

trellis via JPR-IB. 

(e) 11aximuM separation should be maintained between the read 

cables and others e both on the trellis and in the gooseneck. See print 

XG1426~5 or XG142623 for cable placement in gooseneck. 

(d) Each trellis section should be bonded firmly (2 places) to 

the preeeeding section. The first trellis section should be firmly bonded 

to the computer frame. 

(3) UNISERVO 

(a) Measures should be taken to insure that all other cables are 

removed from the proximity of the read cable at all times. 

(b) A considerable number of arc and/or noise suppressors are 

provided in the servo. The malfunction of any of these may result in system 

noise. Check for cold solder and no solder joints. Turning a servo off and 

on with a read picked on any other servo should not result in any more than 

the maximum noise. 

(e) Excessive write crosstalk may occur due to a failure of a read 

relay in the writing servo. The- read relays are required to short out the 

read transformers when non-energized. Occasionally the normally closed contacts 

do not make - write crosstalk results. 

(d) Write crosstalk and servo operational noise should be checked 

semi-annually. 

(e) Due to the short inter-block space the start read signal may 

occur before the read relays are settled. This usually results in a pickup 

in the first character read in. It can be eliminated by changing read relays. 

It is believed to be caused by contact bounce,ie. even though a closed circuit 

is made by the mercury, the platinum contacts bounce several times~ this 
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bouncing produces a voltage in the order of 1/2 mv between the contacts. 

Check DF607 and DF60SA & AA to make sure that the start read is not occurring 

too soono 

(f) The tape tension should be checked monthly. (See Uniservo 

Manual.) Dirt should be removed from the loop box screens. Check daily. 

d. SKEW. - Detected during operation by a bit moving from one character 

to the adjacent one. 

(1) Intra-system skew can be checked by writing on all ones tape 

and observing the time relationship between each channel and the sprocket on 

a dual trace scope while reading the tape on each servo in turn. Generally, 

no more than 7 microseconds time difference should be observed. The remaining 

portions of this section deal with methods of improving skew. 

(2) The front panel of the Uniservo should be properly aligned. 

(a) The complete slignment should be checked semi-annually. 

See Uniservo manual for procedure. 

(b) The width of the tape guides should be checked every time 

the guide assembly is cleaned. A go no-go gauge is available for this purpose. 

See Uniservo manual. 

(3) Check write currents per Section AI. 

(4) If mechanical and electrical checks do not make a satisfactory 

improvement the heads can be checked roughly by repeating 1.4.1 using one 

Uniservo only and checking each head on that Uniservo. The time displacement 

should not be greater than 4 microseconds. 

e. S0Th1ITT TRIGGER (should be checked monthly). 

(1) The bias (measured at ITll) should be 37.5 volts and is best 

measured with a DC scope calibrated with machine voltages. The tolerance is 

±4%. If a deviation of greater than 4% is observed check machine voltages v 
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change the 6AL5 and try replacing the precision components in the 

divider. 

(2) A Schmitt trigger exhibits hysteresis. ioe o it sets at one 

input voltage and resets at another. The first happens to be higher than 

the second. The bias mentioned in 10501 is so adjusted that the Schmitt 

sets when the input AC signal reaches +7V and resets (produces an output) 

when the signal passes through zero from positive to negative. These levels 

must be maintained within a ±5% tolerance in order to minimize skew. drop-out 

and noise. The set and reset should be checked monthly. They can be observed 

with a carefully calibrated DC scope (use machine voltages for calibration) 

by probing at the first grid of the input tube. Two notches will be observed 

on the positive going waveform. The top of the first is the set and the 

bottom of the second the reset. The set is 44.5V ±5% and the reset 3805V ±5%. 

f. DYNAVAR 

(1) Dynavar is used to extend the life of the head, reduce dirt 

accumulation on the head and maintain a constant output and skew from the head. 

(2) Dynavar necessitates higher amplifier gain and reduces resolution o 

(3) Tension must be maintained on the dynavar. Dirt must be kept 

from beneath it. This should be checked daily. 

(4) Care must be taken to align the dynavar so that it runs squarely 

across the bead. 

go DELAY FLOP TIMING 

(1) All delay flops should be adjusted as accurately as possibleo 

The running tolerance is ±5%. They have a tendency to drift toward longer 

delays, so that in adjusting the best procedure would dictate an adjustment 

slightly below nominal. 
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(2) When adjusting delay flops the time base of the scope should 

be calibrated with the 60 cycle power waveform or "t" pulses from the machine. 

Do not rely upon the scope calibrator or the markings upon the dials. 

(3) Some delay flop times are very critical and should be examined 

twice a month. These are: 

DF603B 

DF604B 

DF607 

DF607B 

DF605B 
DF605BB 

DF605A 

DF605AA 

DF679 

DF6BI 

TF612B 

(4) The rest of the delay flops should be checked monthly. 

hOI TAPE 

(1) METAL 

(a) The maximum tape noise allowable is B%.or .08 x 70 = 5 .. 6V p-p. 

(b) Tapes have a minimum signal output of 40% or .4 x 70-28V p-po 

(c) Tapes may exist with a maximum signal of 200%. Maximum level 

is now 125% but was not imposed on early tapes. 

(d) Signal variation may be permitted on a single channel, from 

one channel to the next or both as long as the variation does not exceed the 

limits stated above. 

(e) Resolution (the ratio of the amplitude of successive pulses 

to the ampiitude of the first pulse) should not be less than BO% on a Univac II .. 

The inspection level is 90r~However resolution is poorer on Univac II than 

on the tape tester. 

(f) Bad spots should be marked in accordance with SP374. 

(g) Splicing should be done in accordance with SP97. 

(h) Tape Testing. 
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I Where possible a tape tester should be used as tape testing 

is a very inefficient use of a computer. 

2 If a tester is not available, computer test of metal tape 

can be accomplished by using an appropriate routine which writes as near solid 

information as possible. The test should be run three times on the same piece 

of tape to help insure a complete test of the tape i.e o to insure test of the 

space between blocks. 

~ Tests should be run at the highest computer density with 

read back in the backward direction at low gain. 

(2) PLASTIC 

(a) The maximum allowable tape noise is 5%, which is better 

than for metal tape, making possible the use of a plastic gain switch. 

(b) The inspection signal levels have 120% as the maximum and 40% 

as the minimum. 

(c) The average signal level is generally much more constant with 

plastic tape. 

(d) Resolution to be expected with plastic tape on Univac II is 

in excess of 60%. 

(e) The oxide surface cannot withstand abuse, therefore extreme 

care ,should be used when handling the tape. 

(f) Bad spots should be marked in accordance with SP284. 

(g) Splicing should be done in accordance with SP2830 

(h) Plastic tape can be field tested per Ih above. 

i. HEADS 

(I) READ-WRITE 

(a) Read-write heads should be mounted with care. Make sure that 

there are no dirt or burrs which might tilt the head. 
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(b) Dirt should be removed from the head daily with a clean 

finger or a soft tissue. 

(c) The head cables should be locked to the head and placed as 

far from the center-drive as possible. 

(2) ERASE 

(a) The top of the erase head should attract the North seeking 

point of a compass. 

(b) The·spacing between head and tape should be 1/32" and should 

be checked monthly~ 

(c) There should be no foreign material between the pole pieces. 

Cbeck monthly. 

3. INPUT-QUTPOT MAINTENANCE SCHEDULE (ExtT acted from the Pre cedi ng) . 

a. DAILY CHECKS 

(1) Dynavar Tension. 

(2) Clean Read-Write Head. 

(3) Dirt in the Loop Box Screens. 

b. WEEKLY CHECKS 

'(1) Write Current (if using plastic tape). 

c. SEMI-fvDNTHLY CHECKS 

(1) Delay Flops. 

d. M) NTHLY CHECKS 

(1) Write Current (if plastic tape is not being used). 

(2) Read Amplifier Gains. 

(3) Schmitt Trigger. 

(4) Delay Flops. 

(5) Erase Head. 

(6) Tape Tension. 
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e. SEM I-ANNUAL CHECK 

(1) Uniservo mechanical alignment. 

(2) Write crosstalk and Uniservo operational noise. 

f 0 MISCELLANEOUS 

(1) Width of tape guides should be checked whenever guides are cleaned. 

G-IO 


	0.01
	0.02
	0.03
	0.04
	0.05
	0.06
	0.07
	0.08
	0.09
	0.10
	0.11
	0.12
	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092
	093
	094
	095
	096
	097
	098
	099
	100
	101
	102
	103
	104
	105
	106
	107
	108
	109
	110
	111
	112
	113
	114
	115
	116
	117
	118
	119
	120
	121
	122
	123
	124
	125
	126
	127
	128
	129
	130
	131
	132
	133
	134
	135
	136
	137
	138
	139
	140
	141
	142
	143
	144
	145
	146
	147
	148
	149
	150
	151
	152
	153
	154
	155
	156
	157
	158
	159
	160
	161
	162
	163
	164
	165
	166
	167
	168
	169
	170
	171
	172
	173
	174
	175
	176
	177
	178
	179
	180
	181
	182
	183
	184
	185
	186
	187
	188
	189
	190
	191
	192
	193
	194
	195
	196
	197
	198
	199
	200
	201
	202
	203
	204
	205
	206
	207
	208
	209
	210
	211
	212
	213
	214
	215
	216
	217
	218
	219
	220
	221
	222
	223
	224
	225
	226
	227
	228
	229
	230
	231
	232
	233
	234
	235
	236
	237
	238
	239
	240
	241
	242
	243
	244
	245
	246
	247
	248
	249
	250
	251
	252
	253
	254
	255
	256
	257
	258
	259
	260
	261
	262
	263
	264
	265
	266
	267
	268
	269
	270
	271
	272
	A-01
	A-02
	A-03
	A-04
	A-05
	A-06
	A-07
	A-08
	A-09
	A-10
	A-11
	A-12
	A-13
	A-14
	A-15
	A-16
	A-17
	A-18
	A-19
	A-20
	A-21
	A-22
	B-1
	B-2
	B-3
	B-4
	C-1
	C-2
	C-3
	C-4
	D-01
	D-02
	D-03
	D-04
	D-05
	D-06
	D-07
	D-08
	D-09
	D-10
	D-11
	D-12
	D-13
	D-14
	D-15
	D-16
	D-17
	D-18
	D-19
	D-20
	D-21
	D-22
	E-1
	E-2
	E-3
	E-4
	E-5
	E-6
	E-7
	E-8
	F-1
	F-2
	F-3
	F-4
	F-5
	F-6
	G-01
	G-02
	G-03
	G-04
	G-05
	G-06
	G-07
	G-08
	G-09
	G-10

