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INTRODUCTION

Remington Rand’s Univac® 1 electronic data-auto-
mation system includes two major groups of equip-
ment, the Central Computer and the input-output
auxiliaries.

The Central Computer group comprises the com-
puter and its power supply, the supervisory control
console, and up to ten Uniservos.

The input auxiliaries accept typewritten, punched
card, or punched paper tape information and place it
on a magnetic tape.

The output auxiliaries translate data from the mag-
netic tape into whatever form the user wishes: type-
written, punched card, or punched paper tape.

Magnetized areas on magnetic tape are the only di-
rect means of communication into and out of the Cen-
tral Computer. The computer controls the flow of
information in both directions.

X

A Univac I system installation is shown in the fron-
tispiece. Although each system is individually installed,
there are characteristics common to all. These include:
the grouping of the supervisory control console group
into the control panel and keyboard, the monitor
oscilloscope, and the control printer; placement of an
overhead wiring conduit from the right side of the
computer to the group of Uniservos; access to the elec-
tronic components of the computer through the case-
work doors; and in most models placement of the
power supply lines from the top of the computer down
to the power distribution area in the false floor.

This manual gives details of the physical aspects of
the Univac I system (Section I), built-in servicing aids
(Section II), external servicing aids (Section III),
maintenance (Section IV), and system analysis (Sec-
tion V).



~ SECTION |
PHYSICAL DESCRIPTION

1-1. GENERAL

1-2. Remington Rand’s Univac® I electronic data-
automation system is modular in construction, which
facilitates the location and repair of defective compo-
nents, and the tracing of connections. Part numbers
and wiring indications shown on schematic diagrams
are derived from the mounting positions of the com-
ponents. Once this modular system is understood,
components can be readily located by referring to the
schematic drawings.

1-3. CENTRAL COMPUTER LAYOUT
1-4. MODULES

1-5. The over-all layout of the Central Computer is
shown in figure 1-1.

1-6. The largest structural module is a bay of equip-
ment 2 feet, 4 inches wide, 7 feet, 2 inches high, and
3 feet, 1012 inches deep. Most of the equipment in the
Central Computer is contained in 13 of these bays,
mounted on the four sides of a rectangle as shown in
figure 1-2. Bays are lettered as indicated in the draw-
ing. Corner sections derive their names from adjacent
bays.

1-7. The section is the second module of the system.
There are three sections, designated T, V, and X from
top to bottom, in each bay. In each section there is
room for 12 removable chasses, numbered from 1 to

12, and two fixed fuseboards, numbered 13 and 14 (fig-
ure 1-3).

1-8. The chassis is the third module of the sys-
tem. Each chassis contains mounting positions for 14
vacuum tubes and a large number of the basic elec-
tronic components which make up the circuitry: re-
sistors, capacitors, inductors, diodes, and so forth. A
chassis can be removed for servicing.

1-9. CABLING

1-10. In early systems all alternating and direct cur-
rent comes t6 the computer from the power supply. In
later systems (those which use chilled water to cool the
air), only direct current comes to the Central Computer
from the power supply; alternating current is brought
to both power supply and Central Computer directly
from the power-input installation. '

1-11. The cables bringing the power into the Central
Computer are terminated in terminal strips under the
computer floor. Output leads from these strips are
bound into a cable called the power harness. This
harness runs completely around the base of the com-
puter, delivering to each bay whatever voltages are
required.

1-12. Signal lines from the supervisory control con-
sole enter the computer under the floor and terminate
in connectors along the right side of the main access
door. Computer signal lines from these plugs enter the
low-speed wiring harness, around the top of the
computer.

1-13. Certain signals that would be badly attenuated
in the low-speed harness travel from bay to bay by the
shortest route possible. This direct-route, high-speed
wiring travels across the backs of the bays, and across
the top of the computer if necessary. Coaxial cable is
also used. This runs by the most convenient route,
either directly or in the low-speed harness.

1-14.  Across the top of the Central Computer there is
a metal screen, on which standoff posts for the high-
speed wiring are mounted. Around the edge of the
roof sheet are mounted selenium diodes, which protect
the clamping diodes in the equipment from over-
loads. A metal hood covers the roof.

1-15. COOLING

1-16. 'The Central Computer, power supply, and Uni-
servos are air-cooled. In the central computers of some
early installations, blowers force air up into a space
under the raised floor of the computer. This floor pre-
vents the air from flowing into the central space of the
computer and forces it to flow up past the sides of the
computer, where the heat is most concentrated (figure
1-4). The air stream then passes into ducts at the top
of the computer. These ducts carry the heated air out
of the building. The air-cooling system is necessarily
open, since fresh air is required constantly.

1-17. In newer installations, a closed air-cooling sys-
tem is used. Air circulating inside the computer hous-
ing is alternately heated by the computer components
and cooled by heat exchangers mounted at the bottom
of each bay. Cool water is forced through the heat
exchangers to dissipate the heat.

1-1
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Figure 1-2. Bay and Section Layout of Univac | Central Computer

1-18. The air circulates in a closed loop as indicated
in figure 1-4. Blowers mounted under the computer
floor draw air from inside the computer through grills
in the floor and force it across the heat exchangers in
the bottom of the computer. The cooled air then passes
up across the fronts of the bays, where the greatest con-
centration of heat-producing elements is. The heated
air is then drawn over the tops of the bays into the
hood, down through the roof sheet, and back to the
blowers.

1-19. CHASSIS

1-20. The fundamental unit of modular construction
in the system is the chassis (figure 1-5). The chassis is
a prepunched aluminum channel with mounting posi-
tions for 14 tubes. These positions are numbered 1 to
14 from top to bottom. Mounted on this channel with
4V5-inch spacers is a backboard with 87 numbered
holes. Between the backboard and the channel are two
internal-component boards mounted back to back.
Along each long edge of the component boards are
52 mounting lugs, numbered 1 to 52 from top to bot-
tom. Components are soldered between two lugs of
like number. The rows of lugs are labelled K, J, M,
and N. Rows M and ] are next to the channel, while
K and N are next to the terminal board. Components
mounted on these boards derive part numbers from the
mounting positions. Thus RN42 is a resistor (R) one
end of which is connected to lug 42 on row N. There
may also be lugs along the center line of the board.
These lugs are labeled H on the JK component board
and L on the MN board. They provide space for
mounting very small components, such as diodes (for
example, DM18 and DNI18 in figure 1-5). Only low-

wattage components are mounted on these internal
boards, since cooling is less effective in this area.

1-21. The tube side of the chassis is mounted directly
in the air stream, so as to take fullest possible advan-
tage of the cooling. A maximum of four additional
component boards can be mounted on this tube side
of the chassis, in combinations of seven possible loca-
tions. These additional boards accommodate high-
wattage components which must be cooled. Also, since
the technician can reach these boards easily, test points
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Figure 1-3. Standard Section Layout
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Figure 1-4. Cooling Systems

and indicator neons are brought out to them. The
seven possible locations for these external-component
boards are labelled A through G. The boards are
mounted on the right side of the channel, on the tube
side of the chassis. Each of these boards has two rows
of eight lugs each.

1-22. The lugs next to the channel are numbered 1
through 8; those away from the channel are numbered
11 through 18. Again, parts derive numbers from the
mounting position on these boards. Usually the outer

1-4

lugs are used for part numbering. Thus NG15 is a
neon lamp mounted between lugs G5 and G15. When
the chassis is in position these lugs can be used con-
veniently as test points for meter and scope readings,
since important signals such as gate and flip-flop out-
puts appear at them. Test terminals are indicated on
schematics and blocks as short diagonal lines num-
bered according to board and terminal numbers.

1-23. The chassis backboard mates with a similar
backboard mounted on the section framework of the
computer. In order to identify each chassis in the
equipment, and to prevent its being inserted in the
wrong location, a system of coded key pins and holes
is used. The key pins are mounted in the fixed back-
boards while chassis backboards contain the holes.
Figure 1-5 shows the location of the coded key pins
and holes. Just ahead of number 1 terminal are alpha-
betic positions, one for each bay and S for servo, plus
T, V, and X to designate section. At the other end of
the backboard are 12 numerical positions where the
chassis number is specified. Thus a chassis with holes
E, T, and 12 can be mounted only in position E12T.
Duplicate chasses are exceptions to this rule.

1-24. If the part-numbering information for a given
component is specified on a schematic drawing, the
part can be located easily on the equipment. There is
only one A4X-V12, for example, in the entire system.
Note that the component mounted in this position is
not necessairly a vacuum tube. It is simply the part
mounted in the V12 position on chassis A4X. It may
be a delay line, a relay, or some other part that fits in
the space provided. Backboard terminals are similarly
specified, as, for example, B4X50 (terminal 50 on
chassis B4X). Complete wiring layout drawings are
available for each chassis.

1-25. Double-width chasses are used in the Central
Computer whenever it is necessary to mount compo-
nents which will not fit on a single-width chassis. On
schematics, both positions are specified; for example,
E10 and 11T. The extender shown in figure 1-5 is
used to bring the chassis out beyond the section for
servicing.

1-26. A slightly different chassis is used on the mem-
ory tanks. For details, refer to paragraph 1-75.

1-27. SECTION LAYOUT

1-28. Twelve of the chasses described in paragraphs
1-20 through 1-24 are mounted together in a section.
In most cases, the power lines are fused as they enter
the section. There are exceptions, however. Wherever
a voltage is used in only one or two chasses in a section,
it may be fused through another section in the same
bay. This possibility should be considered in trouble-
shooting a fuse fault.
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Figure 1-5. Standard Chassis Input, Side View

1-29. Direct current comes from barrier strips located
at the bottom of the bay, while filament voltage comes
from the secondaries of heater transformers mounted
on the pillars between bays (paragraph 1-58). Direct-
current and heater fuses are mounted on fuseboards 13
and 14, on the extreme left- and right-hand channels of
the section (figure 1-6). Each fuseboard contains 26
pairs of terminals, numbered from 1 to 26. The input
terminals are labelled F, while the output terminals are
labelled W. Thus 13F25 designates the input terminal
of fuse-position 25. A center terminal, labelled Q, is
also available for the alarm contacts of grasshopper
fuses (paragraphs 2-265 and 2-275).

1-30. Power wiring reaches and leaves the fuseboards
through a pair of holes in the interbay channel under-
neath the center of the fuseboard. From here, power
lines to the backboard run by way of the holes in the
back of the section into a duct which croses the middle
of the backboard, and then to specific backboard ter-

minals (figure 1-7). Voltages are brought into the
fuseboards in an ascending order which places the
negative voltage at the bottom of fuseboard 13, and the
highest positive voltage at the top of fuseboard 14.

1-31. The fuseboards have plastic covers to prevent
personnel from coming in contact with voltages. These
covers and the access doors are wired in series to form
d-c interlock. (The door interlocks can be bypassed
for serving the bays while power is on. Refer to para-
graph 2-285.)

1-32. Around the four sides of the rear of a section
are inter-section pin boards. These provide tie-points
for the high-speed wiring as it passes from one section
to another. Refer to paragraph 1-67 for further de-
tails. Component boards identical to the external com-
ponent boards mounted on the chassis can be mounted
at the top and bottom of each section. These are known
as bypass and cable-termination boards, since for the

1-5
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Figure 1-7. Section Detail, Rear View

most part they contain bypass capacitors for d-c inputs
and terminating networks for coaxial cables.

1-33.  The four possible locations for these boards are
labelled A, B, C, and D from left to right facing the
backboard. If there is need for more than four, extra
boards are mounted on spacers extending beyond the
original four boards. These are called A’, B’, C’, and
D’. There may be as many as three layers of these
boards. The layer closest to the backboard belongs to
the section below. The two outer layers belong to the
upper section. »

1-34.  Power and signal cables run inside the side chan-
nels of the bay and, through holes in the channel at the
center of each section, into a trough that crosses the
middle of the section (figure 1-7). Leads for individual
backboards can leave this trough at any of four points
along the trough. From these points, the wires run
along a line of spacers to the point closest to the re-

quired backboard terminal and then proceed directly
to that terminal. Connections between terminals in the
same section are made directly across the backboard or
through the trough. Power connections between ter-
minals in the same section are made right against the
backboard. When signal leads are short, they also are
run next to the backboard. Long signal leads cross the
backboard on standoff posts, each of which can carry
three signal leads. High-speed wiring and coaxial
cables also make use of these posts.

1-35. BAY LAYOUT

1-36. Three sections mounted on vertical channels
form a bay. Two bays are shown in figure 1-8. Each
bay has its own power and low-speed signal inputs.
Alternating and direct current enter the bay by way of
six barrier strips at the base of the bay (paragraph
1-40). Low-speed signals enter through plugs at the
top of the bay. (Refer to paragraphs 1-62 and 1-64.)
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Physical Description

1-37. Two 115-volt a-c convenience outlets, and four
coaxial-cable connectors for oscilloscope-sweep syn-
chronizing signals are mounted in each bay. The three
signals provided are the major-cycle synchronizing sig-
nal (0p0), the minor-cycle synchronizing signal (t90),
and the digit synchronizing signal (t3n). The fourth
connector is not used. The 115-volt a-c outlets are in-
dependent of the Central Computer fusing system.
Wiring of these outlets is detailed in drawing number
C431 060 23, supplied with the system. Alternating-
current outlets inside the computer are located under
the roof on the cross-member between bays H and L
and bays B and E.

1-38. Mounted on the back of the bay framework are
the filament transformers and other components that
are too large for mounting on the chasses. At the top
of each bay there are two extra sockets hanging loose,
not mounted with the signal harness sockets. These
are the rectifier plugs. They connect the protective
selenium diodes on the roof to the d-c voltage points
that the diodes protect. (Refer to paragraph 1-49.)
1-39. At the top of the back of each bay is a bimetallic
resettable thermostat. If the air flowing through any
bay gets warmer than 55°C (131°F), the thermostat
energizes the overheat-protection circuit, which turns
off alternating and direct current, and the blowers, and
indicates the location of the overheat. (Refer to para-
graph 2-237.)

1-40. POWER DISTRIBUTION

1-41. In early models of the Univac I system, all a-c
and d-c power for the Central Computer comes from
the power supply, through cables running under the
floor. In models having closed-circuit air cooling (para-

FORCED-AIR
INPUT DUCTS

110V AC
JUNCTION BOXES

BAY
BARRIER
STRIPS

POWER HARNESS

Figure 1-9.

graph 1-17), the power distribution has been altered
so that ac is brought to the Central Computer directly
from the power input installation, and dc comes from
the power supply through an overhead conduit.

1-42. Input power cables terminate in terminal strips
located under a removable floor panel just inside the
entrance door of the computer. Figure 1-9 shows the
sub-floor assembly and the location of these terminal
strips, as well as the barrier strips, heater-input lines,
and convenience outlets, and the air-input ducts used
on early models .

1-43. Power circuits are fuse& at several points for
added protection and fault isolation. Direct-current
power lines are fused in the primary windings of the
rectifier transformers and at the rectifier power points
in the power supply. The d-c lines are again fused at
each section. The a-c power is fused in the primary
winding of the heater transformers and in the sec-
ondary circuits at the sections.

1-44. From the terminal strips, power is distributed
by a power harness that runs around the base of the
computer. A complete terminal-by-terminal layout
drawing of the sub-floor terminal strips is given
in drawing number D431 251 81, supplied with the
system.

1-45. D-C DISTRIBUTION. A cable carrying all
d-c voltages from the power supply enters the com-
puter at the terminal strip beneath the floor just inside
the main access door (figure 1-9). The lines in this
cable are brought to the input terminals of eight ter-
minal blocks. Output lines from these blocks are
bound together to become the power harness. This
harness distributes power to each bay.

QUADRANGLE

¥ HEATER-PRIMARY LINES
TO FUSE BOARDS
ON BAY P

HEATER-PRIMARY LINES
FROM FUSE BOARDS

THERMOSTAT - INDICATOR LINES 2443

Sub-Floor Assembly
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Physical Description

1-46. Six terminal strips, called barrier strips and let-
tered A through F, are mounted at the base of each
bay. Each of these barrier strips has 13 terminals num-
bered 1 through 13, which are assigned voltage values
as well as numbers. Terminals are wired in series
through the harness. Each voltage circles the com-
puter, supplying the designated number of terminals,
and returns to its original terminal on the sub-floor
terminal strip. Bay-to-bay wiring drawings for nor-
mal and for high-current power points, and layout
drawings of the wiring of each barrier strip, are in-
cluded in the drawing file supplied with the system.
1-47. Voltages on the barrier strips are arranged from
left to right in descending order of magnitude, in order
to minimize the difference in potential between adja-
cent terminals. The upper strips (A, B, and C) con-
tain positive voltages and low-value negative voltages.
The lower strips (D and E) continue the sequence
from left to right to the most negative voltages, ending
with —300 volts at terminal E13. Strip F contains the
contact points for primary power to the heater trans-
formers and also standby voltage contact points
(marked with an S).

1-48. The outputs from the top barrier strips are
bound together into a cable which runs up the right
channel of the bay. Outputs from the lower strips run
up the left channel. Power lines for each section leave
the cables and pass through holes in the outside of the
channel to the input terminals (F) of the fuseboards
on the front of the bay. From the fuse output terminals
(W), power lines pass back through the channel, into
the d-c trough on the back of the section, and from
the trough to the backboard terminals.

1-49. PROTECTION OF CLAMPING DIODES.
Clamping diodes must be protected from excess cur-
rents that may develop because of accidental ground-

ing of power-supply points. Protective rectifiers pro-
tect only from high currents due to grounding of the
clamped supply voltage that is farthest from ground.
Not every pair of diodes is protected. Only those pairs
used in sections having a large number of stages using
identical clamping voltages are provided with protec-
tive rectifiers.

1-50. To protect clamping diodes, selenium diodes
are bridged across each pair of clamped voltages used
in a section. The selenium diodes used as protective
rectifiers are connected between the output sides of the
section fuses, as shown in figure 1-10. In the absence
of the selenium diodes, a short circuit to ground of
+90 volts or —-88 volts would cause excessive current
flow in the clamping diodes. The diodes shunt most of
the excess current around the clamping diodes, avoid-
ing crystal overload. The protective rectifier is needed
to handle only the initial surge of current. Shortly
after such a short occurs, one of the fuses blows and
turns off dc. The diodes mounted on the roof sheet
(figure 1-1) are connected to individual bay fuseboards
by two cables. Location and wiring information for
these diodes is included in the drawing file.

1-51.  As part of computer maintenance, it is necessary
to check the forward and backward resistance of the
protective rectifiers. This check must be made with
the diodes disconnected from the circuitry. Means for
disconnecting the diodes have been provided in the
form of connectors and sockets in series with the
cables connecting the diodes to the fuse panels. The
left-hand cable connects to fuseboard 13 through a 12-
pin plug-and-socket combination (designated RP13
and RS13). An 18-pin connector (RP14, RS14) joins
the right-hand cable to fuseboard 14.

1-52. These connectors are wired into the d-c inter-

lock system so that dc cannot be turned on unless all
Yy
protective rectifiers are connected into the bays.

+90 —

+60 S

Protective Selenium

diodes
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-7 —
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Figure 1-10.
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Physical Description

1-53. A-C DISTRIBUTION. Alternating-current in-

put to the Central Computer, in early models of the
Univac I system, is diverted through the power supply;
in later models, it is cabled directly to the Central
Computer from the power input installation.

1-54. All a-c input lines except those for filament
transformers terminate on terminal strips under the
floor. Outputs from these strips are bound together
and enter the power harness with the d-c lines. Blower
lines go to the blowers under the computer through
fusing on the side of bay P.

1-55. Four 230-volt lines for filament power pass di-
rectly up the left side of the main access doorway,
each to a separate fuseboard on the side of bay P. The
fuses mounted on these boards are the fuses in the pri-
mary circuits of the heater transformers. The input
sides of all fuses on each board are connected in paral-
lel. The separate outputs of all these fuses are bound
together into the power harness.

1-56. The bottom panel at the left of the main door
contains blower fuses on the outer side, and thermo-
stat indicator neons on the inner side, excepting in
models including the marginal-check feature. In these
models, the indicator neons are mounted on the back
of bay P, and a sixth fuseboard, mounted on the side
of bay P, contains fusés for memory circuits which are
not included in the regular marginal check. (Refer
to paragraph 2-287.)

1-57. Terminals F10 through F13 on the bay barrier
strips are reserved for the heater-transformer lines.
Most of the heater transformers are mounted on the
channel between bays inside the computer. There are
six mounting positions numbered from 1 to 6 from
bottom to top of the channel. Terminals F10 and F11
on the barrier strip supply the upper three trans-
formers (numbered 4, 5, and 6) through a channel
hole at section V; terminals F12 and F13 supply the
lower three transformers (1, 2, and 3) through a chan-
nel hole in section X (figure 1-11A). Heater trans-
formers not mounted on the channel are located in the
corners of the computer.

1-58. A filament-transformer secondary winding serv-
ices either the bay to the right or the one to the left,
but not both. Figure 1-11B shows the location of all
filament transformers in the computer. Blocks between
sections each represent a bank of transformers. The
arrows from the outside of the bay to a transformer
block indicate the source of primary voltage. Trans-
former numbers are placed in the boxes adjacent to the
bay serviced by the secondaries. For example, heater
transformers between bays G and N receive primary
power from barrier strips at the base of bay N. Trans-
formers 2, 4, and 5 supply heater power for bay G
while transformers 1, 3, and 6 supply bay N.

1-59. To minimize the possibility of heater-to-cathode
arcing, all heater voltages are tied to a d-c potential
close to the accompanying cathode potentials. As
shown in figure 1-12, one side of the heater secondary
lines is fused on the section fuse strip on the front of
the section at the fuse position immediately below the
d-c fuse. The other side, arbitrarily defined as the re-
turn, goes directly from the transformer to the back-
board terminals by way of the d-c duct. It is this re-
turn line which is tied to the required d-c level.

1-60. On schematics, heater d-c levels are designated
by the letter H followed by a code letter. The com-
plete code is shown in figure 1-13. Schematic specifica-
tion for d-c heater levels includes the code for the par-
ticular heater voltage and its d-c level, plus the code
for the return line at that level. Thus, a 25-volt heater
tied to —74 volts is coded as H]J on the fused side and
HL on the return side.

1-61. Alternating-current distribution to convenience
outlets and to the internal lighting circuits is shown
in drawing number D431 061 92G, supplied with the
system. '

1-62. SIGNAL WIRING

1-63. Two general types of signals are generated
within the Central Computer. The circuits over which
each type is transmitted differ according to the fre-
quency response required of them. Low-speed signals,
or those with long rise times (such as function signals
and supervisory-control switch signals) are transmitted
over the low-speed wiring system. High-speed signals,
or those with short rise times, such as timing and in-
formation pulses, are transmitted over a direct-route,
high-speed wiring system, or by coaxial cables. The
drawing file contains special drawings and tables for
each type of wiring. In addition, the Signal Harness
book contains wiring data on the low-speed harness.
This book is supplied with the equipment.

1-64. LOW-SPEED WIRING. Low-speed wiring en-
ters each bay by means of a row of 33-pin plug-and-
socket connectors. There is room for 20 sockets on the
signal harness framework above each bay (figure 1-8).
These positions are labelled alphabetically from left
to right. The letters are stamped on the framework
above the socket and also on the connectors.

1-65. Signal lines for a bay terminate on a socket-pin
above that bay. There the signal is picked up by the
corresponding’ pin of the associated connector. Leads
from the connectors run down the interbay channel to
the section trough and chassis terminal. On schematics
and in wiring tables, where reference is made to har-
ness connections, the bay, connector, and pin number
are specified in the designation. The first two letters
(JP) identify the component as a connector, the third
locates it in a bay, the fourth indicates through which
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Figure 1-12. Minimizing of Heater-to-Cathode Arcing

of the 20 possible connectors the connection is made,
and the final number is the pin number. Thus the des-
ignation JPACS identifies a line passing through con-
nector C of bay A on pin 8.

1-66. On the section backboard, low-speed signal
wires travel from terminal to terminal for short runs,
but may go into the wiring trough and out again for
longer runs. If it is necessary to trace low-speed wir-
ing through the bay cables or the low-speed harness,
refer to the low-speed wiring designations described
in paragraph 1-65. The drawing file contains a section-
by- section listing of wiring tables.

1-67. HIGH-SPEED WIRING. High-speed signals
are carried either by coaxial cables or by the high-
speed wiring. If the signal is used in only a few places,
it is usually transmitted over the high-speed wiring
system. When the signal goes to many circuits, co-
axial cabling is used to prevent overloading of the
source. In most cases, cathode followers drive the sig-
nal over the high-speed wiring. The coaxial lines are
generally driven by pulse transformers.

1-68. High-speed 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 cross several sec-
tions before it reaches the load. At the edge of a bay,
high-speed wires are connected to inter-section pin-
boards. Removable jumpers connect the lines from one
section pinboard to the next.

1-69. Frequently the shortest route from source to
load is across the top of the computer, on the roof
sheet. Pinboards and jumpers located at the tops of the
bays and on the edges of the roof sheet carry the high-
speed lines to the roof sheet. The lines then cross the
roof sheet on standoff posts.

1-70. Coaxial cables go from source to load by the
most convenient route. In some instances a direct
route is used; in others, the cable runs parallel to the
low-speed wiring.

1-71. MISCELLANEOUS EQUIPMENT

1-72. The bulk of the electronic equipment for the
Central Computer is mounted on chasses and can be
located easily by referring to a part number given on
a schematic. However, there is also equipment that,
because of mechanical or electronic considerations, is
not mounted on the chasses. The location of this
equipment does not follow any standard system.
Among these items are heater transformers, power-
control circuits, some power supplies, voltage-monitor
circuits, and the Uniservo control circuits. Much of
this equipment is mounted in the corner sections, and
the rest is mounted inside the computer on the frame-
work. .

1-73. ADDITIONAL COMPONENTS INSIDE
COMPUTER. Table 1-1 lists all the frame-mounted
components in a section-by-section breakdown. The
table lists approximate location by section and chassis,
a description of the component, the circuitry to which
the component belongs, and, in some cases, a reference
to the schematic drawing in the drawing file.

1-13



Physicdl Description

Table 1-1. Computer Components Not Mounted on Chasses

Numbers in parentheses refer to drawings ‘suppliedv with the system.

Approximate

Component Location Circuit
8 relays A3-12T £SYI1 and rSYI2 selector relays for supervisory monitor oscilloscope (D801,-
416)
8-mh choke and A/-9T Cathode filter on threshold-controlled amplifiers for input flip-flops in input
capacitor synchronizer (D800,200)
Plug-in relay AST Disable-supervisory-control-keyboard relay (D800,432-1)
Relay AlV Timing relay for 10 and 50 instructions (D800,763)
Filter AX Direct-current voltages applied to head amplifiers (below floor in some
models)
Ledex switch and BT Automatic reread subassembly
plug connector
Selenium diode B1-3T Transient eliminator in clear circuit of BC600A and B, rSYI1 and rSYI2, for
general-clear operation (D800,192)
Relay B12V Keyboard (K) relay (D800,432-1)
Relay C1-2T Clear-CY-to-3 relay (D800,333)
Switch DE corner Permits check of FT intermediate checker circuits and legitimate FT inter-
mediate error
Selenium diode and D1-2T This group is associated with the initial-read circuit (D800, 329)
relay
Relay DIT do.
3 selenium diodes D1-2T do.
Stepping switch D6T do.
Timer DS8T do.
Relay D12V Retain-CY relay (D800, 482)
Switch DX (bypass board Retain-PC switch

6 relay banks (8 or 9

relays each)

6 relay banks (8 or 9

relays each)
12 relays
8 relays
9 relays
7 relays

5 50-watt Koolohm
resistors

Switch
Relay

2-button switchbox

Neons

()]
Bay M

Bay N

GT (on overhead)
G3-10T
G3-12T
G4-11X
G4-7T

H6-7V
P12T
P12V

Side of PVX

Video or AGC monitor (supervisory monitor oscilloscope) relays operated by
pushbuttons on the supervisory control console

do.

do.
do.
do.
do.

Cathode resistors for high-speed bus output drivers

IER-OR test switch
HSB-t0-rSYO2 relay

Red (start) button for DC off
Black (stop) button to jam interlock

Bay-overheat and main-fuse indicators
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Table 1-1. Computer Compohents Not Mounted on Chusses (cont)

Approximate

Component Location Circuit
Transformer Overhead (over Heater transformer for bay A
door on roof
sheet)
Selenium diodes Around edge of Protective rectifier
roof sheet
Filters Over bay A on For d-c voltages applied to head amplifiers
roof sheet
Emergency pullcord Overhead (below
roof sheet) Emergency manual power-shutoff cord (ac and dc)
Filter Below floor For d-c voltages applied to head drivers.

Bay CV and W Airflow switches

Mounted on section AX in some models

Emergency power shutoff for failure of airflow (ac and dc)

1-74. EQUIPMENT IN CORNERS. Equipment
mounted in the corner sections (figures 1-14 through
1-17) includes:

BC Corner Uniservo control circuits

DE Corner Short-tank overheat alarm circuit
Function-signal neons
Supervisory control relays and fuses

H]J Corner Reference-voltage power-supply for
voltage monitor
Auxiliary power supply

KL Corner Power-control circuitry
Voltage monitor
Elapsed-time meters

Each corner also contains some of the heater trans-
formers. (Refer to paragraph 1-57.)

1-75. MEMORY SECTIONS

1-76. The principal internal storage in the Univac I
system is the 1000-word acoustic delay-line memory,
consisting of 100 10-word mercury registers. Twelve
additional 10-word registers function as intermediate
storage for input and output; six more are spares.
With modified circuitry, seven more channels control
the temperature of seven mercury tanks, and one more
channel is used for the 10-word Y-register.

1-77. 'The total of 126 mercury channels is contained
in the seven mercury tanks mounted on the backs of
sections MT, MV, MX, NT, NV, NX, and GV. Each
tank is divided into 18 channels.
1-78.  Physically, each of the 10-word register circuits
is made up of three sections:

(1) The acoustic delay, consisting of a channel in a
column of mercury, with receiving and transmitting
crystals mounted at opposite ends.

|
!

(2) An intermediate-frequency (i-f) chassis, elec-
trically connected to the receiving crystal, and con-
taining amplifiers, a detector, and a compensating de-
lay. The i-f chasses are mounted on the shell of the
mercury tank which they serve.

(3) A recirculation chassis, containing a cathode
follower, a pulse former and retimer, a modulator,
which drives the transmitting crystal, and input, clear,
and memory-switch gates. These chasses are mounted
in the sections adjacent to the mercury tanks.

1-79. All mercury channels except the 10-word Y-reg-
ister channel are identical, as are the recirculation am-
plifiers and recirculation chasses of all 10-word mem-
ory registers and the six spares. The recirculation
chasses of the input register and output register are
slightly modified to enable use of control signals dif-
ferent from those used in the main memory. The 10-
word Y-register mercury channel is shorter than the

_others, and the recirculation chassis is different, since

this register is completely independent of the main
memory controls. The temperature-control chasses have
the following modifications:

(1) In the amplifier (i-f) chassis the compensating
delay is removed (from V7), and a dummy plug with
dummy connections is substituted.

(2) The bay-mounted chassis (chassis 2 in each
memory section) is not a recirculation chassis. The
temperature-controlling signal enters the mercury col-
umn from the cycling unit each word time. At the
bay-mounted chassis, this signal is used to adjust the
current through the heating coil to maintain constant
temperature in the tank. Each temperature-control
channel uses an entire bay-mounted chassis.

1-80. The interconnections among the three groups
of circuitry in a standard channel are shown in figure
1-18.
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Figure 1-14. BC Corner
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Physical Descgiptioﬁ

1-81. MEMORY TANKS. A memory tank consists
of two concentric cylinders. The inner tank is made
of stainless steel and contains the column of mercury
that is used in common by all the channels in the tank.

The inner tank is 22% inches long and 3% inches in

diameter (figure 1-19).

1-82. Crystal-mounting plates are placed on the
ends of the inner tank. Eighteen transducing crystals
are mounted in each plate. One face of each crystal is
in contact with the mercury. The crystals are aligned
so that each receiving crystal receives acoustic waves
from the corresponding transmitting crystal at the
other end of the tank. To minimize crosstalk between
channels in the common mercury column, chrome
steel tubes are mounted between corresponding trans-
mitting and receiving crystals. These tubes act as
waveguides.

'_1-83. Heating coils are wound around the outside of
the inner tank. The space between the inner and outer
tanks is filled with insulating material.

1-84. The outer cylinder of the mercury tank is ap-
proximately 35 inches long and 814 inches in diameter.
On this shell (figure 1-20) are placed mounting brack-
ets for the i-f chasses, contact boards for the i-f chasses,
input and output terminals, and r-f filters for the
heater circuits. Electrical connection to the mercury
tank is made by two cables, which terminate in 21-pin
male connectors. As seen from inside the computer,
the connector on the right (JP-2) carries automatic
gain control (AGC) monitor lines, and the one on the
left (JP-1) carries the power leads. On the opposite
end of the tank from the contact board is an overheat
neon which lights if dc is cut off because of overheat-
ing of the tank on which it is mounted. On a remov-
able end-plate at the same end is a four-terminal bar-
rier strip for the overheat and standby power lines.
Under the end-plate are two adjusting screws for the
microswitch stops and the overheat neon.

1-85. Each long mercury tank has two heating sys-
tems, each of which uses coils wrapped around the
inner tank:

(1) Standby a-c heat; high power used to bring
tank to approximate operating temperature, coarsely
controlled by the contraction and expansion of the
bellows which opens and closes the standby micro-
switch.

(2) The d-c heat; low power used to maintain op-
erating temperature, accurately controlled by an elec-
tronic system,

1-86. The a-c standby heating system makes use of a
230-ohm coil powered with 230 volts from phase 1,
lines 8 and 9. ‘

' 1-87. Current through the ac standby heating coil is

controlled mechanically by the expansion and contrac-
tion of the mercury in the tank. A port through the
front crystal-mounting plate allows the mercury to
flow into an expansion chamber. This chamber senses
volumetric changes in the mercury as the temperature
varies. As the mercury expands, it works a bellows
which moves two microswitches against set-screw
stops. One microswitch con.rols the a-c standby heat-
ing power, and the other is an emergency overheat
cutoff. When the expansion of the mercury indicates
approximate operating temperature, the microswitch
contacts open and cut off the a-c heat. Should the tank
cool and the mercury contract sufficiently, the contacts
close and apply power to the coil again. If the standby
microswitch fails to shut off ac, the tank continues to
heat and the mercury continues to expand. The bel-
lows then operates the overheat switch. The overheat
switch cuts off a-c heat to all tanks, cuts off d-c power
to the computer, and lights the indicator neon on the
overheated tank. The tanks should be inspected im-
mediately, because after the tanks have cooled the
overheat switch closes again and the neon goes out.

1-88. A 3500-ohm coil provides d-c heat. This is the
fine temperature-control coil. The current through
the coil is adjusted by the temperature-control chan-
nel, which measures the transit time of a pulse through
the mercury.

1-89. The pulse is sent through the delay and then
matched against the sloping wavefront of a standard
timing pulse. The position of the delayed pulse on
the standard pulse determines whether the heat should
be on or off. Just enough power is supplied to the
heating coil to balance the heat dissipated from the
tank.

1-90. MEMORY RECIRCULATION (I-F) AMPLI-
FIERS. The i-f amplifiers are mounted directly on
the mercury tanks (figure 1-20). There are 18 chasses
mounted radially around each tank. They are num-
bered counterclockwise from “three o’clock” as seen
from inside the computer. Chassis 14 of each tank ex-
cept tank GV is a spare and is on the bottom. (Tank
GV has no spare chassis.) With the exception of chas-
sis 18, the others are used as amplifiers in the recircu-
lation path of one of the information channels. Chan-
nel 18 is the temperature-control channel.

1-91. The i-f chassis is built on the standard channel
and has standard mounts. One half of the chassis con-
tains the amplifiers; under this half of the chassis is a
shield. The other end of the chassis contains external
component boards, the compensating-delay stick and a
14-contact chassis terminal-board. Tube positions are
numbered V1 through V7 from the amplifier end of
the chassis, B

-
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Figure 1-20. Tank Exterior, One Chassis Mounted

1-92. The input point of the chassis is a spring-leaf
contact inside the shielded section just ahead of the
V1 position. The shielded section rests directly on the
shell of the mercury tank, and the spring-leaf contacts
a special coaxial output stub from the mercury chan-
nel. The signal goes through three stages of amplifica-
tions in V1, V2, and V3, which are controlled by V6,
the AGC tube. Tube V4 is also an amplifier. The tun-
ing slugs associated with V1, V2, V3, and V4 are
factory-adjusted and require special equipment for
setting. Tube V5 is a broad-band video amplifier.

1-93. In the V7 position of the i-f amplifier is a
plug-in compensating delay unit. Because of uneven
heat distribution through the mercury, various chan-
nels have different delay characteristics. Compensat-
ing delays equalize this difference. The delay units
are color-coded with a dot on the top of the delay
stick. Usually, these sticks are placed in the chassis
as shown in figure 1-21. Regardless of this layout,
however, whenever a chassis is replaced, the delay
stick from the old chassis or one of the same color
should be used.

1-94. The output of the i-f amplifier chassis is taken
from the 14-contact terminal board, which makes di-
rect contact with a female-contact terminal strip on
the shell, from which the signal lines run to the bay
end of the tank. Terminal 7 on the board is the

1-24

memory-output terminal; terminal 11 is the AGC-
monitor output.

1-95. The line from pin 7 of the terminal board on
the shell of the tank carries the memory output as far

2455

Color-Coding of Compensating
Delay Sticks

Figure 1-21.
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Figure 1-22. Recirculation Chassis

as a standoff post on the bay end of the tank. On the
top of this post is a pin. A jumper wire from the bay
fits over the pin. The jumper wire is soldered at the
other end to a terminal on the backboard of the bay
and connects the output line to the bay-mounted recir-
culation chassis.

1-96. All of the AGC lines from the contact boards
on each tank are bound into a cable and connected to
the AGC-monitor system by way of connector JP-2.

1-97. RECIRCULATION CHASSES. The recircula-
tion chasses of the memory are standard Univac I sys-
tem chasses (figure 1-22). They are located in chassis-
positions 3 to 10 of sections GV, NT, NV, NX, MT,
MYV, and MX. Each chassis contains two identical cir-
cuits, and serves two memory locations. Fach half-
chassis has an address number, differing by 100 from
the other half. The only exceptions are locations M3X
to M8X and N5V to N8V. In both cases, the input
and output registers share recirculation chasses. For
example, channel 1 of rO and channel 1 of rI share
chassis M8X. In all memory sections, chasses 1, 11,
and 12 contain miscellaneous circuitry, such as output

whiffletrees, continuous wave buffers, and local drivers.
In all sections, chassis 2 serves memory channel 18, the
temperature-control channel.

1-98. On a recirculation chassis, tubes V1 and V14 are
identical cathode followers; tubes V13, V12, and V11
make up one pulse former and retimer; tubes V2, V3,
and V4 make up the identical circuit. Tubes V5 and
V10 are the output modulator tubes. Coaxial cables
from terminals T63 and T79 respectively supply the
continuous-wave signal from the cw buffer-drivers to
these two modulator tubes. Tubes V6 and V9 are nor-
mally conducting amplifiers; tubes V7 and V8 are
input-output control amplifiers.

1-99. Several components in the modulator stage are
mounted in a nonstandard manner. These parts are
capacitors that form an r-f—bypass network for the
modulator. At operating frequencies like 11.25 mega-
cycles, it is advisable to keep leads as short as possible.
Consequently, the components are mounted between
connecting points on the base of the tube instead of
being put on the mounting boards. The parts so
mounted are identified by the initial letter, the tube
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number, and one of the pins to which they are con-
nected. Thus R10-6 is a resistor connected to pin 6 of
V10.

1-100. Information from the i-f amplifier enters the
chassis on backboard terminals T26 and T53. Ter-
minals T26 and T53 are connected directly to cathode
followers V1 and V14. A jumper wire with pin-
connector is also connected to terminals T53 and T26.
These jumpers are video monitor lines. They plug into
pin jacks on the video monitor relay boxes mounted
on the framework next to the backboard.

1-101. Connection frcm the modulators to the mem-
ory tank is made by means of short lengths of flexible
coaxial cable connected to backboard terminals T5 and
T21. This cable is terminated in a phono-pin connec-
tor, which mates with the coaxial stub on the memory

tank.

1-102. Timing pulses for the pulse formers and re-
timers, and the continuous-wave signal for the modu-
lator, are supplied by local drivers and cw buffer-
drivers located in the memory sections. These signals
are distributed to the chassis backboards over a rigid
coaxial line. The inner conductor of this line is the
sheathed inner conductor from a standard coaxial
cable. A piece of aluminum pipe mounted on standoff
posts, with a hole cut in its side over every chassis loca-
tion, takes the place of the outer conductor. The inner
conductor passes in and out of the pipe through the
holes. Memory-section backboard-layout drawings and
distribution charts supplied in the drawing file give
details concerning the connections for these signals.
1-103. POWER SUPPLY

1-104. Power to be rectified for use in the Central
Computer goes to the power-supply cabinet. This
cabinet is separate from the Central Computer. See
figure 1-23.
1-105. The power supply, which requires two-phase
60-cycle 230-volt input prestabilized to =2 percent,
is the principal source of rectified power for the Cen-
tral Computer. An auxiliary power supply, and two
reference-voltage supplies for the voltage-monitor
circuits, are located in the HJ corner.
1-106. The power-supply cabinet contains 18 recti-
fier circuits similar to the one shown in the block dia-
gram, figure 1-24,
1-107. POWER-SUPPLY LAYOUT
1-108. The power-supply layout does not follow the
modular system. The transformers, with their adjust-
ing switches (adjusting links are used in late-model
computers), rectifiers, and filter chokes, are mounted
on fixed trays. The trays are contained in three bays
(figure 1-25). Trays are numbered 1 through 5 or 1
through 6 from the floor up. Capacitors for the L-C
filler networks are mounted in the corner sections;

126

those for positive-voltage filters are in the positive-
voltage capacitor area, and those for negative voltages
are in the negative-voltage capacntor area, All bays
and corners, as well as the inner compartment, have

full-length doors with d-c interlock. On the sides of

the inner compartment are mounted fuse panels, ter-
minal blocks, bleeder resistors, and intertray connec-
tors, as shown in figure 1-25. Sections of the bleeder
which carry heavy currents (on the order of 20 to 30
amperes) just above and below ground potential con-
sist of Loopohms, which are ribbons of half-inch iron
tape looped back and forth on insulated supports.

1-109. Input power cables enter the power supply
through the floor or roof of the positive-voltage capaci-
tor area; output cables leave the cabinet through a hole
in the floor or roof of the negative-voltage capacitor
area. Each cable is labelled with the voltage it carries.

1-110. Fifteen of the rectifier circuits in the power-
supply cabinet use selenium stacks as rectifying ele-
ments. These 15 circuits are electrically stacked along
one main bleeder to supply the principal voltages for
the Central Computer. The selenium stacks are
mounted on the lower trays of the bays in order to
obtain maximum ventilation.

1-111. Trays W-5 and W-6 (figure 1-25) contain the
remaining three rectifiers. Each comprises a pair of
mercury-vapor tubes. These rectifiers supply:
Front pair: +400 volts to the McIntosh ampli-
fier plate supply
Center pair: 4350 volts to the McIntosh ampli-
fier screen supply
Rear pair: standby supply
The two McIntosh amplifier supplies are controlled by
a Haydon timer located on tray W-5. When power
is first turned on, the anode supply comes on. Thirty
seconds later the screen supply comes on. Because the
two supplies are in series, the anode supply then rises
to +750 volts.

1-112. The power-supply cabinet is cooled with a
forced-air system similar to that of the Central Com-
puter.

1-113. LOCATION OF COMPONENTS

1-114. Layout and wiring information for the power
supply is supplied in the power-supply layout file.
Drawing D801,833 is the master drawing for this file.
It lists all schematic, wiring, and physical layout draw-
ings. :

1-115. . The reference numbers given on schematics are
an aid in the location of components mounted on the
power-supply trays. These numbers contain the com-
ponent initial (T = transformer, R = rectifier,
C = choke) and the component number, plus a loca-
tion code consisting of the bay letter and tray number.
Thus, T81-1 (Z-2) is a transformer, T81-1, mounted
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on tray 2 of bay Z. The number T81-1 is stamped on
the transformer.

1-116. Resistors and capacitors are located by the lay-
out drawings. Fuses are mounted in standard fuse
strips; each fuse position is labelled with the value of
the voltage applied.

1-117. WIRING. A great deal of the intertray
wiring uses one-quarter or one-half inch cable. This
type of wiring can be traced physically. Lighter leads
run to connectors. These connectors are mounted in
holes in the walls of the inner compartments. There
are two or three of these connectors per tray, numbered
from the bottom J1, J2, and J3. On schematics, the
connector designation is followed by the number of
the pin on which the connection is made; thus, J1-7
refers to pin 7 of connector 1. The connector numbers
are stamped on the connector plug cover.

1-118. SUPERVISORY CONTROL CONSOLE

1-119. The supervisory control console is the principal
control point of the Central Computer installation.
From this console, the computer can be started, inter-
rupted, or stopped; small amounts of data can be

MONITOR
OSCILLOSCOPE

CONTROL
DESK

printed out on a typewriter at the order of the program
or the operator; errors are indicated and in some cases
can be corrected; and waveforms and voltages are
monitored. Figure 1-26 shows the four units of the
console: the main control panel, the keyboard, the
printer dolly, and the monitor oscilloscope.

1-120. SUPERVISORY CONTROL PANEL

1-121. Figure 1-27 shows the logical layout of switches
and indicators on the control panel and keyboard. A
few of the switches and indicators do not follow this
format (figure 5-1), but for the most part this sketch
is a valid key to panel layout.®

1-122. Two pieces of test equipment are used with
the console. They are a vacuum-tube voltmeter used
with the AGC-monitor system, and a multivibrator
used to operate the start circuits during troubleshoot-
ing. These are discussed further in paragraphs 3-60
through 3-66. The deviation meter mounted on the
control panel is used with both the voltage monitor
and the tank-heater monitor.

1-123. The front panel of the supervisory control
desk is hinged at the bottom. After screws in the

PRINTER
DOLLY

2460

Figure 1-26. Supervisory Control Console Group
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upper corners of the panel have been loosened, it can
be tilted forward to expose components mounted on
the back of the panel. Doors in back of the unit
expose components mounted in the recess behind the
panel. Figure 1-28 shows the upper part of the unit
as seen through the rear doorways. The panel is tilted
forward and hangs on its retaining chains. When the
panel is in this position, the backs of all switches and
neons are accessible. Switch filters, three relays, and
stall-speaker transformers are mounted on the back of
the panel.

1-124. Most of the filters are mounted on the network
boards. These boards are arranged in alphabetical
order. Special high-current chokes are used with the
video-monitor switches. Because these are too large
for the network boards, they are mounted on the
chassis with the clear-C and start relays.

1-125. Inside the recess behind the panel are the key-
board filter, two convenience outlets, and a bank of
30 connectors.

1-126. Connection between the supervisory control
panel and the Central Computer is made by cables
from these connectors, which are labelled alphabeti-
cally A through Z and AA through KK, omitting some
letters. At the Central Computer, the connectors are
mounted on the side of bay A, as shown in figure 1-29.
(Two exceptions to this rule are the keyboard plugs,
JPL and JPKK, discussed in paragraph 1-128.) The
connectors on bay A are numbered to correspond to
the connectors at the console. The connectors are
wired pin for pin. Connector C, pin 9, for example,
is wired directly to connector 3, pin 9, on bay A. Ab-
breviated notes designating these connections appear
on drawings and charts as JPC-9 JP3-9. From bay A,
the lines run up the post and into the low-speed
harness. This wiring can be traced with the help of
the low-speed harness diagrams in the Signal Harness
book, which is supplied with the equipment. Wiring
from the connectors in the desk to the supervisory
control panel can be traced by layout drawings and the
Supervisory Control directory supplied with the sys-
tem.

1-127. THE KEYBOARD

1-128. The keyboard unit houses three keyboards,
keyboard microswitches, and capacitors (one of each
for each key), and a resistor-matrix encoder. When
a key is punched, it closes a microswitch to discharge
the associated capacitor. Discharge pulses from in-
formation keys go into the encoder, which is mounted
on the back of the keyboard unit. The encoder sends
out coded signals on seven output lines consisting of
microphone cable. These seven lines, plus single-wire
lines from the control keys, are wired to a connector
and cable mounted at the right of the encoder. The
lines in this cable go to connectors JPL and JPKK,

which are mounted at the rear of the recess above the
other computer connectors. Connector JPL carries in-
formation and control signals to a connector mounted
at the base of bay A, and thence to thyratrons in bay
A. The lines which enter JPL also go to JPKK along
with several additional control lines. Connector JPKK
and its cable carry these lines to the printer dolly.

1-129. PRINTER DOLLY

1-130. The printer dolly pnnts information one word
at a time from selected points in the computer. In
normal operation, it also prints everything typed on
the keyboard.

1-131. On the top of the dolly is a standard Reming-
ton Electric typewriter. In the cabinet below are
mounted two removable chasses, which contain a relay
decoder. This decoder selects typebar actuators in the
typewriter. Information-handling and control circuits

LOW-SPEED
SIGNAL HARNESS

CABLES FROM
SUPERVISORY CONTROL

KEYBOARD
LINES

Figure 1-29. Supervisory Control Panel
Connections fo Bay A
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Physical Description

for this unit are located in the Central Computer. A
cable ending in connector JPKK connects this unit
to the supervisory control desk, and thence to the com-
putér. A door on the back of the cabinet provides
access to the two removable chasses. A shelf on the
outside of this door holds the bin for copy coming
from the typewriter. The space between the chasses
holds the paper supply for the typewriter.

1-132. Whenever a digit is set up in the decoder, an
associated set of eight neon indicators shows the Univac
I system code for the digit and the sprocket pulse.
Each of seven lighted neons represents a binary one.
The eighth neon represents the sprocket pulse. The
neons can be an important aid in analyzing certain
types of trouble, since they may be used to determine
which pulses are incorrect in a coded character. On
early models of the Univac I system, the indicator
neons are mounted inside the cabinet on a panel, as
shown in figure 1-30. On later models, they are also
placed outside so as to be more readily visible; they
are on a small panel on top of the printer dolly or in
a row along the top front edge. A door on the front
of the cabinet provides access to the chassis back-
boards. ’

1-133. THE MONITOR OSCILLOSCOPE

1-134. The monitor escilloscope is a standard oscil-
loscope. It is used in conjunction with the video-
monitor system. This unit plugs into a convenience
outlet inside the supervisory control desk behind the
control panel. Sweep-synchronizing signals and sig-
nals to be monitored are picked up by coaxial cables
which run directly from the oscilloscope to terminals
in the Central Computer.

1-135. The synchronizing-signal cable terminates at
a monitor relay box in section AT. There it can be
connected to a selection of three different sweep volt-
ages by two relays. These relays are selected by the
SYNC selector switch on the supervisory control panel.
The three sweep signals are Op0 for major-cycle syn-
chronization, p0 for minor-cycle synchronization, and
TSP for time-selector synchronization.

1-136. The monitor coaxial cable terminates at the
output of the video-monitor whiffletree, cathode fol-
lower N1V-V4. This cathode follower receives the
signals selected at the control panel.

1-137. THE UNISERVO

1-138. The principal input-output medium of the
Univac system is half-inch wide, 0.0015-inch thick
metallic magnetic tape. To read from this tape into
the computer, and to record from the computer on
tape, the system employs from two to ten Uniservos,
as shown in the frontispiece. These units are each 66
inches high, 30 inches wide, and 21 inches deep. They

1-32

normally extend away from the right front (BC)
corner of the Central Computer at right angles to its
length.

1-139. The Uniservos are controlled automatically by
the Central Computer through the input-output con-
trol circuits or manually by means of the Uniservo
monitor and control box in BC corner. A detailed
physical description of the Uniservo and its functions
is given in the Uniservo I manual (paragraph 3-111).
Adjustments, servicing, and maintenance data are in-
cluded in section VI of the manual.

1-140. BC CORNER AND CONNECTIONS

1-141. All power and signals to the Uniservos come
from the BC corner of the Central Computer.

1-142. In the BC corner are the eight McIntosh ampli-
fiers that provide centerdrive and synchro power, the
Uniservo monitor and control box, transformers
Tr97-1, 2, 3, and 4, the +410-volt filter, the BC corner
a-c and d-c fuse boards, the Uniservo plugboard (for
electrically changing the arrangement of the Uni-
servos), and the amplifier-screen fuse indicator. The
eight amplifiers are numbered from top to bottom
as follows: ,

(1) 120-cycles-per-second tachometer primary

(2) 800-cycles-per-second synchro primary

(3) Rewind, ¢1 (£0°)

(4) Rewind, ¢2 (£90°)

(5) Write ¢2 (fixed)

(6) Werite ¢1 (controlled)

(7) Read ¢2 (fixed)

(8) Read ¢1 (controlled)

2464

Figure 1-30. Mouniing Panel for Decoder Neons
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Six connectors carry the power and signals from the
BC corner into the Uniservo wiring conduit. The dis-
tribution of connections is as follows:

JP1.. Outputs of the head drivers

JP2. . Instructions and input-output control sig-
nals

JP3. . Uniservo selector signals

JP4.. Centerdrive power, 120-cycle tachometer
primary, 800-cycle synchro primary, all
direct-current voltages, alternating-current
and direct-current alarm, door-switch line

JP5. . . Alternating-current alarms (to KL corner),
positive and negative alarms, +246 volts
initial-clear voltage (from supervisory con-
trol desk)

JP6. . .120-cycle signal, read and write-tachometer
secondary signals, read-clear, write-clear,
read-photocell lines.

1-143. The cables from the connector plate in the BC
corner are routed to the first two Uniservos by way of
a permanent overhead wiring conduit. Connections
from the conduit to each Uniservo are made through
connectors JPA, JPB, and eight coaxial connectors.
Connector JPA carries the write lines, all centerdrive
buses, all voltage and alarm lines, the 120-cycle tachom-
eter primary bus and the 800-cycle synchro primary
bus. Connector JPB carries the instruction signals,
the Uniservo selector line, and all other input-output
control signals. The eight coaxial connectors carry
the read lines. The terminal plate on the conduit con-
tains pin-socket and coaxial connections for attaching
extension conduits to allow for additional sets of two,
three or four Uniservos. Each additional set contains
one JPA connector, one JPB, and one set of eight
coaxial connectors.

1-144. Further information on the BC corner is given
in section II of this manual (paragraph 2-155) and in
the Uniservo I manual.

1-33



SECTION 1i

BUILT-IN SERVICING AIDS

2-1. GENERAL

2-2. The efficiency of the Univac I system depends to
a great extent upon the proper use of servicing aids.
A number of these aids are built into the equipment;
a second category is special test equipment external
to the computer; a third group consists of drawings,
charts, and tables. Servicing aids external to the com-
puter are discussed in section III.

2-3. Most of the internal equipment consists of cir-
cuits designed to detect incorrect operation. Some of
these circuits stop computation when an error is
detected and provide information that helps the
maintenance technician to isolate the trouble. Another
type operates when there are serious electrical failures.
When a failure occurs, these circuits turn off direct cur-
rent (and in some cases, alternating current). They
indicate which circuit has failed and the location of
the trouble. Other circuits monitor various points in
the computer at the operator’s discretion. These cir-
cuits do not stop the computer. They show the oper-
ator the conditions existing at the inspected points.
Most errors may be deleted, enabling the computer to
operate with an error flip-flop set.

2-4. Many of the servicing aids discussed in this
section can be used from the supervisory control con-
sole. The results of the various tests and checks are
displayed either in the supervisory control panel lights
or on the monitor oscilloscope.

2-5. There are three general classifications of built-in
servicing aids:

(1) Monitor circuits, which permit the operator to
observe operating conditions without interrupting the
normal operation of the equipment.

(2) Test switches, which permit him to interrupt
operation or change the operating conditions.

(3) Fault circuits, which automatically ‘interrupt
operation and at the same time indicate the reason for
the interruption and its location. The operator has
no control over the functioning of the fault circuits.

2-6. VIDEO AND AGC MONITOR
2-7. Two built-in monitoring systems permit mainte-

nance personnel to examine waveforms and read auto-
matic-gain-control (AGC) voltages from the oper-

[*]

ator’s position at the supervisory control console with- -
out disturbing normal circuit operations. These are
the video monitor and the AGC .nonitor. Waveforms
are viewed on the monitor oscilloscope. AGC voltages
are read on a vacuum-tube voltmeter with an 11-
megohm input impedance, which can be connected to
and jack labelled AGC on the lower left section of the
supervisory control panel (figure 5-1). Selection of
the signal to be monitored in either case is made by
two or three of a group of locking pushbuttons located
on the left section of the supervisory control panel
(paragraph 2-12). These buttons apply power to
monitoring relays, which connect the oscilloscope and
the meter to desired points in the circuitry. In most
cases, AGC voltage may be measured at the same time
the waveform is observed with the video monitoring
system.

2-8. VIDEO MONITORING SYSTEM

2-9. The monitoring relays are arranged in a whif-
fletree as shown in figure 2-1, the vertex of which is a
cathode follower (V4 in chassis N1V). The cathode
follower is connected directly to the vertical inputs of
the monitor oscilloscope by a coaxial line. This line
passes over the top of the Central Computer to bay A,
and from there goes to the supervisory control console
along with the supervisory control signal lines. The
coaxial cable, however, goes directly to the vertical
input of the oscilloscope.

2-10. Diagonal lines through the circles in figure 2-1
indicate the normal positions of the relay contacts.
Rectangles indicate the signal-pickup contacts of moni-
tor relays.

2-11. When viewing a waveform, the operator can
select one of three sweep-synchronizing signals by
means of the SYNC-selector switch located above the
pushbuttons on the left control panel (figure 5-1).
The synchronizing signals, which are generated in the
Central Computer, are:

(1) 0p0 major cycle for viewing 10-word pulse
trains.

(2) p0 minor cycle for viewing 1-word pulse trains
from the short registers; will present ten superimposed
1-word trains if used for viewing the contents of the
long tanks.
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Figure 2-1. Video Monitor Whiffletree

(3) TSP, time-selector pulse for viewing a single
word selected from a group of ten.
2-12. To monitor a memory channel requires that
register-selector pushbutton M, and the appropriate
hundreds and tens selectors, be pushed (figure 5-1).
To monitor other points requires that the group-
selector switch (labelled OSCILLOSCOPE on the con-
trol panel), a register selector, and in some cases a
secondary selector, be pushed. As shown in figure 2-2,
each register selector drives two relays. These relays
connect the two sources named on the button to the
group selector, which is then used for final selection
between the two sources. For example, register-selector
button F picks up both rF and rF; GROUP 1 position
of the OSCILLOSCOPE switch selects rF; GROUP 2
selects rF.
2-13. To select input-output registers, cycling-unit
registers, or temperature-control channels requires the
use of 0/I, TC/CU, and the secondary selectors. For
example, the cycling-unit 13-pulse register is monitored

by the use of the group-selector switch in the GROUP

2 position, register-selector pushbutton TC/CU and
secondary selector 13p3.

2-2

2-14. MONITORING VIDEO IN rSYI-O. Because
of timing considerations, video monitor signals from
rSYI1 and rSYI2, rfSYO1 and rSYO2, and the input
and output precessor registers are picked up directly
from delay sticks in these registers and applied to the
circuit shown in figure 2-3. This drawing is a detail
of the two blocks in figure 2-1 labelled r-SYO1-rSYI1-
SYOP-SYIP and rSYO2-rSYI2.

2-15. If these signals were passed directly through the
relay contacts to the monitor lines shown in figure 2-2,
the monitor lines would reflect spurious signals back
into the registers. The gates are included in the signal
path to isolate one circuit from the other and to prevent
this feedback. The schematic diagram of the circuit
for G419D is given in figure 2-4.

. 2-16. Control voltages for the monitor relays are ap-

plied to both grid and cathode circuits of the cathode-
follower gates. These control voltages normally
inhibit the monitor gates. When a monitor button
is pushed, the relay contacts alert one or more of the
monitor gates and connect the signal to the monitor
whiffletree.
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2-17. Applying control voltages to both grid and
cathode circuits ensures that the gate tubes are fully
cut off when not in use. The capacitive coupling from
the cathode to the coaxial line and the contact filter
between the relay contact and the cathode combine to
prevent the steady-state control signal from seriously
affecting the observed waveform.

2-18. Gates G419D and G419B drive a common co-
axial line in the GROUP 2 side of the whiffletree, and
for this purpose share the cathode-load resistor. The
other four gates (figure 2-3) also drive a common load
and coaxial line in the GROUP 1 half of the whiffle-
tree. All six gates share the filter that consists of a
47-kilohm resistor and a 2700-puf capacitor (figure
2-4).

2-19. AGC MONITOR

2-20. Most of the circuits that can be examined with
the video monitor are simultaneously connected to the
AGC monitor system (figure 2-5). Exceptions are the
electrostatic delay circuits in the cycling unit and the
precessor registers. The 11 local drivers, which have
no video monitor output, are monitored by the AGC
system. The drivers may be observed by use of GROUP
2 position of the group selector, register selector TPG,

and secondary selectors 0-9 for local drivers 1 through
10. GROUP 1 position of the OSCILLOSCOPE switch,
register-selector TPG, and secondary selector 0 will
pick up local driver 11.

2-21. The AGC voltages are brought out to the AGC
jack on the supervisory control panel, and measured
with a vacuum-tube voltmeter.

2-22. All of the AGC circuits monitored by the sys-
tem have isolating resistors built into the circuits. For
this reason, the 1-megohm resistor normally present in
the voltmeter probe should be removed. Adapted in
this way, the meter can also b= used for Uniservo-
monitoring operations. (Refer to paragraph 2-165.)

2-23. USE OF VIDEO AND AGC MONITOR
SYSTEMS

2-24. The video and AGC monitor systems can be
used for both preventive maintenance and trouble-
shooting.

2-25. As troubleshooting tools, the systems, may be
used for isolating certain complete and partial failures.
The condition of a waveform in a selected channel
usually depends on the condition of the circuit com-
ponents. Distorted or sloppy waveforms indicate weak
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Figure 2-2. Monitor Relays
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‘Figure 2-3. SYI-O Monitor Gates

or faulty elements. The absence of signal may reveal
an open or grounded circuit. In some cases, a standard
wave pattern should be expected. (The precessor
registers, for example, should not contain more than
one pulse.)

2-26. Proper interpretation of an oscilloscope pattern
requires inspection of the associated AGC voltage. If
a wave pattern is absent, for example, and AGC is low,
the trouble is probably in the circuits of the channel.
If automatic gain is high, the channel is probably not
receiving an input signal.

2-27. lnspection of waveforms during preventive
maintenance can show up weak components. The AGC
voltage reading is even more useful. As components
age, especially vacuum tubes, the AGC voltage gradu-
ally changes. If maintenance personnel monitor
and record this voltage value at scheduled intervals,
they will be able to anticipate failures and take cor-
rective action during the maintenance period without

interrupting computer working time.
24
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2-28. The following listing gives the ranges over
which AGC readings vary during the life span of the
tubes in the various computer circuits. The gain-
control voltages for the local drivers and the mercury
channels are monitored from the AGC jack on the
supervisory control panel; the timing-pulse generator,
continuous wave generators, and continuous wave buf-
fers must be monitored at the chasses.

New old
Local drivers .. ... -3 to -5 volts -8 to -9 volts
Mercury channels . =3 volts -1.75 volts

Timing-pulse gen-

erator .. ....... -3 to -5 volts -8 to -9 volts
CW generators . .. 100 volts 225 volts
CW buffers ...... 90 to 125 volts 150 volts

2-29. Faulty operation of the timing-pulse generator,
cw generator, and cw buffer circuits can be inferred
from the AGC values for the memory and local driver
circuits. For example, if all 11 local drivers give low
AGC readings, the timing-pulse generator, which
drives all local drivers, should be checked. Similarly,
high AGC voltages observed simultaneously in a group
of memory channels indicate a failure in a common
signal source, such as a continuous-wave buffer driver,
and high readings in the entire memory observed
simultaneously with low readings in the short registers
point to trouble with cw generator 1, which supplies
the memory.

2-30. VOLTAGE MONITOR

2-31. DESCRIPTION AND FUNCTION

2-32. The Univac I system uses voltage-monitoring
circuits to simplify measurement of voltage levels and
to give an automatic indication of serious deviations
from nominal values. The controls for the voltage
monitor and the deviation meter are mounted on the
right end of the supervisory control panel (figure 5-1).
2-33. Figure 2-6 shows the monitor circuit in simpli-
fied form. The ratio of the resistors R1 and R2 is fixed
at such a value that a selected fraction of the measured
voltage equals the reference voltage if the measured
voltage is correct. The actual values of the resistors
are chosen to make the maximum allowable deviation
in measured voltage give full-scale deflection on the
meter. Resistor Rs is required so that an open switch
contact can cause some deflection on the meter and
indicate a failure.

2-34. Two types of reference voltage are used in this
monitor circuit: an absolute reference, which is con-
stant in value and independent of line variations, and
a relative reference, which is proportional to the mean
of the two phases of the supply line.

2-35. An unbalanced voltage may be read either on
the deviation meter on the control panel or on a meter
connected to two terminals in the negative-voltage
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capacitor area of the power supply. The potential
difference also can be applied to energize a sensitive
relay which, when energized, turns off dc after a 30-
second delay.

2-36. The circuit can be operated manually or auto-
matically. For manual operation, the proper pairs of
pushbuttons on the monitor section of the control panel
must be pushed. During automatic operation, measure-
ments are made at the rate of one a second. Four
solenoid-driven stepping switches step the monitor
through the circuits. If the sensitive relay is em-
ployed, automatic monitoring continues only until
trouble is encountered. The stepping switch does not
move from the position in which the fault was dis-
covered; and, if the DELAYED SHUT-OFF switch is
employed, 30 seconds later all dc is shut off. If the
readings are being taken from the deviation meter,
automatic operation continues until stopped.

2-37. VOLTAGE MONITOR THEORY

2-38. A complete discussion of the operation of the
monitor circuits is given in the Maintenance Manual
for Univac Power Supply. (See paragraph 3-112.)
The voltage monitor is designed to detect differences
in potential. Precision adjustment of all voltages, even
with a 1-percent voltmeter, cannot take care of some
of the voltage problems which the voltage monitor
circuits are designed to detect.

2-39. For example, a vacuum tube may operate with
a 15-volt bias established by a —150-volt cathode voltage
and a -165-volt grid voltage. If the —-150-volt and
-165-volt supplies are adjusted to 1 percent, there is
a possible = (1.65 + 1.5)-volt or *3.15-volt tolerance
in the difference voltage. This means that the 15-volt
bias is actually applied with a #=21-percent tolerance,
which is not within the standard 4-percent allowable
deviation. An externally applied one-percent volt-
meter could not detect this condition. The functions
served by the various voltage levels could only be
determined by extensive investigation of the circuits.
The voltage monitor not only can measure computer
voltages easily and quickly but also is a guard against
voltage deviations which exceed the permissible limit.

2-40. As another advantage, the automatic voltage
monitor can compensate for the condition of the line
at the time of adjustment. Two reference supplies are
available. The absolute reference is independent of
the condition of the a-c power line, and the relative
reference varies with the a-c power line.

2-41. Normally, both the line voltage and the various
d-c levels may vary within certain limits and the cir-
cuits will still operate effectively. The relationship
established among the tolerances is such that at a
nominal value of line voltage, nominal values of dc
will be obtained, and line variations within tolerance

25
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limits will not push any d-c value over tolerance.
Measurements made with reference to ground po-
tentional are necessarily of an “absolute” nature and
so do not account for line variations.

2-42. The relative reference supply will react to line
variations exactly as the main supply reacts. Once
calibrated, it is an automatically compensated refer-
ence for d-c voltage checking.

2-43. The Univac I system is normally operated from
a stabilized power source. The absolute reference, or
ground potential, is valid for making measurements
and initial adjustments.  Where the line is not stabi-
lized, voltage monitoring with the relative supply is
the only reasonable method of adjusting or measuring
the d-c potentials.

2-44. USE OF VOLTAGE MONITOR

2-45. The voltage monitor should be used as a pre-
ventive maintenance tool at least once a week. The
monitoring operation can be performed in conjunction
with other maintenance tests and routines.

2-46. The procedure for monitoring voltages consists
of three operations:

(1) The adjustment of the reference supplies.

(2) The monitoring operation itself, which includes
making a record of all readings which exceed allow-
able deviations.

(3) Adjusting defective voltage supplies.

2-47. VOLTAGE ADJUSTMENT. To adjust the
voltage supplies requires two men. Tools necessary
for measurement and adjustment are a screwdriver, a
pair of pliers, and a two-percent voltmeter.

2-48. In adjusting reference supplies to —1.75 volts,
the reference-supply voltages are compared with a
known -1.75-volt source, and adjusted for no deflection
on the deviation meter (right side of supervisory con-
trol panel). The procedure follows:

(1) Adjust -1.75-volt supply in KL corner. Measure
this voltage with a two-percent voltmeter. Terminals
are located on the monitor fuse panel in KL corner.
If this voltage is not correct, adjust the —1.75-volt tap
on the power-supply bleeder.

NOTE

The -1.75-volt terminals in the KL corner are
in series with the I.LF. BIAS CONTROL switch.
This switch changes the voltage at the test termi-
nals in KL corner to —2.25 volts when it is in the
HIGH position. For this reason, the LF. BIAS
CONTROL switch must be in the NORMAL posi-
tion during this initial measurement.

(2) Push the third column button (marked 2) and
the fourth row button (marked 3) on the voltage
monitor panel (right side of supervisory control

~

panel), connecting the deviation meter to the —1.75-
volt terminals.

(3) Release the reference voltage switch, marked
REF. VOLTAGE on supervisory control panel. When
this switch is pushed down (ABSOLUTE position),
it connects the absolute reference voltage to the meter;
when released, it connects the relative reference voltage
to the meter. Both of these supplies are in H]J corner.

(4) Adjust the relative reference potentiometer in
H] corner until the needle on the deviation meter (on
the supervisory control panel) is centered. The po-
tentiometer is to the right of the meter at the top of
the corner.

(5) Push the reference voltage switch down (AB-
SOLUTE position).

(6) Adjust the absolute reference potentiometer in
H]J corner until the needle on the deviation meter is
centered.

2-49. MONITOR OPERATION. To operate the
monitor, the reference voltage switch must be released
to the relative reference position. The TANK
HEATER VOLTAGE/VOLTAGE MON. REMOTE
METER switch must be released to VOLTAGE MON.
position, and the DELAYED SHUT-OFF switch should
be left in neutral.

(1) Release the automatic/manual switch (marked
VOLTAGE MON. MANUAL SWITCHING) to auto-
matic position. The voltage monitor will start to
measure voltages at the rate of one a second. When a
voltage exceeds allowable deviation, the monitor will
stop.

(2) Record the faulty voltage pair and the meter
reading.

(3) Push down the automatic/manual switch to
manual position. This will prevent a d-c shutdown
and will cause the voltage monitor to “home” on what-
ever buttons are depressed, eliminating any indication
of a faulty voltage reading.

(4) Release the automatic/manual switch to start
the monitor.

(5) Continue this process until each voltage pair
has been measured twice. (The double measurement
is necessary because the stepping switches which pick
up the voltages have two sets of armature contacts,
which are used alternately. If there is a difference be-
tween two readings of the same voltage pair, the
trouble probably lies in the monitor switch.)

2-50. To make the necessary adjustments:

(1) Analyze readings which exceed allowable de-
viation with respect to their locations along the power-
supply bleeder. Table 2-1 will aid in this analysis.

_If isolated points are off tolerance, the bleeder taps

should be adjusted (paragraph 4-37). If a series of
| 27
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Table 2-1. Power-Supply Voltages

Average Average
Terminal Voltage Hum in Supply Terminal Voltage Hum in Supply
Marking Volts Marking Volts
750 750 Uniservo —4 —4
410 410 1.2 -11 -11 Bias
380 380 -13 -13
375 350 3.6 | Uniservo -14 -14 Bias
290 285 | 1.8 | Memory and function-table -15 -15 Bias
supplementary supply -16 -16
280 280 13 -17 -17
279 255 Function-table special sup- -18 -18 Bias
plementary supply =20 =20
247 246 Memory special supplemen- =21 =21 Bias
tary supply =25 =25
246 246 1.0 -30 =30
200 200 -34 -34 0.5
165 165 0.9 —40 —40
160 160 =50 =50
150 150 E =55 =55
120 120 0.8 -60 -60
105 105 -71 =71
95 95 ~74 -74 0.6
90 90 0.8 -80 -80
84 84 -86 -86
80 80 -88 -88 1.0
79 69 Function-table special -95 -95
75 75 -100 -100 1.2
70 70 -106 -106
66 66 -117 -117
60 60 09 -125 -125
50 50 -140 -140
48 48 0.6 | Relay supply -150 -150 14
40 40 -163 -165
35 35 -165 -166 Bias
30 30 -1668 -1668 0.8 | Standby
20 20
15 18 -175 -175
8 8 -190 -190
5 5 -1918 -1918 0.8 Standby
0 0 -203 =203 Bias
-1.75 -1.75 Bias. (-2.25 when dc is -216 -216 1.2
turned on; changes to —1.75 -2178 =230 Standby
when LF. BIAS CONTROL =229 =229 | Bias
switch is operated.) -300 =300 1.8

voltages from a common rectifier is off tolerance, the
components in that rectifier may require adjustment.
(This adjustment is made by means of phasing
switches in the power supply.) Refer to the power-
supply manual (paragraph 3-112). .

(2) Turn dc off. Connect the two-percent volt-
meter to the terminals in KL corner, while another
- man makes the necessary adjustments at the power
supply. Voltages should be adjusted so that the meter
reads the values given in table 2-1. After adjustment,
recheck with the monitor to make certain that allow-
able deviations are not exceeded by any voltage pair.
28
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2-51. TANK-HEATER MONITOR

2-52. In order to maintain a standard transit time
through the mercury delay lines in the Central Com-
puter, the temperature of the mercury is held at a
constant level. Three separate heating and tempera-
ture-control systems are used, two for the long (10-
word transit-time) tanks, and one for the short
(2- or l-word transit-time) tanks. The accuracy of
temperature control is a direct function of the length
of the delay; for this reason, the 1- and 2-word tanks
require only coarse control, while the 10-word tanks
require more precise control.
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The three systems are:

(1) Long-tank standby heater: operating on alter-
nating current, this heater provides initial heat for
the long tanks, under a coarse mechanical control.

(2) Long-tank operating heater: operating on di-
rect current, this heater maintains the operating tem-
perature of the long tanks under fine electronic
control.

(3) Short-tank heater: operating on direct current,
this heater both provides initial heat and maintains
operating temperature of the short tanks. It operates
under a coarse control provided by a mercury thermo-
stat. '

- 2-53. LONG-TANK STANDBY HEAT

2-54. The long-tank standby circuit provides the
initial heat for the 10-word mercury tanks. Alter-
nating current, passed through a set of heating coils
surrounding the long tanks, heats the mercury to 63°C
(146°F) (2 degrees centigrade below operating tem-
perature). The standby circuit maintains this tempera-
ture within a range of a few degrees. The standby
heating circuit is shown in figure 2-7.

2-55. As soon as control power is turned on, power
is applied across ¢1L6, ¢1L8 and ¢1L9 if ¢1L8 and
¢1L9 are closed. (The notations mean phase 1, line
6; phase 1, line 8; phase 1, line 9.) The ¢1L6 signal
immediately energizes the long-tank overheat relays
RP23 and RP27, and, after a delay, RP28. The three
contacts of this relay close. The long-tank a-c heating
coils, wound around the inner cylinder that contains
the mercury, are connected across ¢1L8 and ¢1L9
through contacts of RP23, and through the closed
contacts of deenergized relay RP22. In later models,
RP22 has been eliminated and ¢1L8 and $1L9 go
through RP23.

2-56. As soon as power is applied to the heating coils,
the STAND-BY POWER (HEATER) neon at the bot-
tom of the left section on the supervisory control panel
comes on. As long as a-c heating power is available to
the long tank, this neon remains lighted. In addition,
all seven STAND-BY HEATERS—LONG TANKS
neons come on. These neons indicate which tanks are
connected to the standby power lines.

2-57. Under average conditions, about half an hour
is required for all tanks to reach the a-c equilibrium
temperature of 63°C (146°F). At this temperature,
the mechanical control system described in paragraph
1-86 operates; the mercury expands enough to force
the standby switch against its stop. The switch opens,
disconnecting one side of the heating coil from the
supply voltage, and the mercury starts to cool.

2-58. As the tank cools, the mercury contracts and
releases the standby switch, reapplying heating power.

In this manner the power on the individual tanks will
come on (for about 30 seconds at a time) and go
off (for several minutes at a time) until dc is turned
on by the operator.

2-59. If the standby switch fails to turn off heating

power when it should, the mercury expands until the

overheat switch is engaged. When the overheat switch

opens, it breaks the ground-return line of overheat

relays RP23 and RP27, disconnecting a-c heating power

from all tanks and interrupting d-c power by opening

the d-c interlock line. Thus, the overheat switch

protects against failure of eithe~ the a-c or d-c heating
system. The opening of the overheat switch lights a

neon indicator on the end of the overheated tank.

2-60. When the tank has cooled suﬂicxently, the over-
heat switch closes. RP23 is reenergized, agait; apply-
ing ac. The overheat neon also goes out. An im-
mediate examination of the overheat neons is there-
fore necessary when an overheat occurs in order to
determine which tank is overheated and isolate the
trouble to one of the temperature-control circuits. (In
later computer models this will not happen because of
an interlock circuit which requires that ¢1L6 be drop-
ped before a-c heat is again applied.)

2-61. When all tanks have reached a-c equilibrium,
d-c power can be turned on. When dc is turned on,
relay RP10A is energized, in turn energizing RP10B,
which applies power to RP22. The now open contacts:
of RP22 disconnect $1L8 and ¢1L9 from the long-tank
heating coils; the STAND-BY POWER neon remains
lighted; the individual tank 1nd1cator neons all go ,
out; and, as soon as the cyclmg unit starts, the tem-

perature of the tank is under control of the d-c hegt- o

ing system. o
NOTE
On all but first six models of Univac I system,
RP22 has been removed; $1L8 and ¢1L9 are ap-
plied directly through contacts of RP23. The d-c
heat maintains the mercury temperature at 65°C
(149°F), holding all seven standby switches open.

The STAND-BY POWER neon remains lighted, =
but all individual long-tank heater indicator neons -~ - -

should be off. In the later models, the heating -
process can be speeded by the application of d-c
power as soon as the yellow ready light comes on.
The cycling unit should be started immediately
after d-c power is applied.

2-62. LONG-TANK D-C HEAT

2-63. Operating temperature of each mercury tank
is precisely controlled by a circuit which compares a

standard timing pulse against a cycling-unit pulse sent

through the temperature-control channel of the tank.
Operation of the control system reqmres a tl6 pulse
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from the cycling unit as well as a negative timing pulse
(TP-). (A tl6 pulse is a t16 pulse delayed one-half
pulse time.)

2-64. The cycling unit should, therefore, be started
as soon as dc is turned on. Until the cycling unit comes
on, the d-c heating system supplies a minimum current
of approximately 34 milliamperes, and 4 watts is
dissipated in the heating coil.

2-65. The long-tank temperature-control diagram,
(figure 2-8) explains the operation of the system.

-

2-66. The delay in the mercury is a direct function of
temperature. Each mercury tank is heated by a 3500-
ohm coil, which is wound around the inner cylinder
of the tank. This coil forms the anode load of an 807
driver tube. The grid bias on the 807 controls the
amount of current passed through the heating coil,
thus controlling the temperature of the mercury.

2-67. The grid bias is governed by the temperature-
control channel, which measures the transit time of a
pulse through the mercury tank and produces an out-

-
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put signal with an amplitude which varies with the
tank temperature. Therefore, if the delay is too great,
meaning that the tank is too hot, the bias rises and
the heating power drops. If the delay is too small,
current through the heating coil increases as the bias
drops.

2-68. The transit time through the mercury is meas-
ured in this way: the t16 pulses from the cycling unit
are cw-modulated and sent through the mercury
channel. The output from the memory channel is
amplified and detected, and applied to a delay flop
through a clipper which discriminates against cross-
talk from the information channels and against other
noise. The t16 pulses also select negative timing pulses
each minor cycle; these timing pulses are applied to
the temperature-control gate. The output of the delay
flop is applied to the temperature-control gate. The
delay flop is not, in this instance, used to delay the
signal, but merely to provide a waveform of short rise
time for operating the gate. The gate develops an
output voltage with an amplitude which depends on
the relative timing of the delay-flop output and the
negative timing pulse. The output of the gate is ap-
plied to a peak detector. The peak detector filters the
output signals from the gate into a bias voltage for the
heating-coil driver tube.

2-69. Three conditions of the control circuit are il-
lustrated in figure 2-9. If the delay through the chan-
nel is correct, the timing pulse appears at the center of
the waveform from the delay flop. The output of the
gate is then a half-amplitude timing pulse. The peak
detector maintains approximately the peak value from
one pulse to the next and biases the driver so that
approximately 12 watts is supplied to the heating coil.
This is enough to tompensate for heat losses under
average conditions of ambient temperature.

CORRECT DELAY  LONG DELAY

2473

Figure 2-9. Temperature-Control System,
Timing Chart
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2-70. If the tank is cold, the delay of the t16 pulse
will be too short. The delay flop will be set early,
and the waveform will reach its maximum value before
the timing pulse appears. Consequently a full-ampli-
tude pulse will pass through the gate, and the peak
detector will apply smaller bias to the driver tube.
The heating power will then increase toward its maxi-
mum value of 35 watts, raising the temperature and
increasing the delay to the correct value.

2-71. If the delay is too long, the tank is overheated.
The timing pulse arrives at the gate early and does
not get through. The peak detector then applies
greater bias to the driver, decreasing the heating power
toward its minimum value of 4 watts and cooling the
tank.

2-72. The complete heating cycle for a long tank is
shown in figure 2-10. As soon as control power is
turned on, the heating coil draws 1 ampere of cur-
rent from ¢1L8 and ¢1L9, and the temperature of the
tank starts to rise. Within half an hour the tempera-
ture reaches the a-c equilibrium point of 63°C
(146°F), and the expanding mercury opens the stand-
by switch to turn off standby power. The mercury
then cools slowly for a few minutes, until the con-
tracting mercury releases the standby switch and power
is reapplied. The temperature rises rapidly until the
switch opens again. This cycling continues until dc
is turned on, and a-c power is removed. (In all but the
first six models of Univac I system a-c and d-c heat-
ing power can be applied simultaneously as long as
the temperature remains below 63°C (146°F), be-
cause relay RP22 has been removed from the circuit.)

2-73. The d-c heating system, when first turned on,
supplies its minimum output of 4 watts. When the
cycling unit is turned on, the temperature-control sys-
tem goes into operation. Since the tank is below its
operating temperature, maximum d-c power of 35 watts
is applied, and the temperature rises. As the tank
temperature reaches 65°C (149°F), the control system
reduces power to an average value of 12 watts, just
enough to compensate for heat losses under average
conditions.

2-74. MONITORING THE LONG-TANK HEAT-
ING SYSTEM

2-75. The long-tank d-c heating system can be moni-
tored from the supervisory control panel. The upper
position of the TANK HEATER VOLTAGE/VOLT-
AGE MON. REMOTE switch connects the panel-
mounted deviation meter between a 200-volt source
and the TANK HEATER VOLTAGE MONITOR
selector switch, a seven-position rotary switch on the
left center panel. The switch connects the deviation
meter to the anode of the driver in the one of the seven

temperature-control channels selected.
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2-76. Under normal operating conditions, the voltage
at the anodes of the seven heating-coil drivers is 200
volts. With both terminals connected to 200 volts, the
deviation meter reads zero. If the tank requires more
heat, the anode potential drops, and the needle on the
deviation meter deflects to the left (LOW). As the
temperature rises, the temperature-control channel re-
duces applied power, the anode potential rises, and
the needle moves to the right (HIGH).

2-77. When dc is first turned on, the meter reads full
right, indicating that no heat is being applied. As
soon as the cycling unit is started, all tanks give a full-
left reading. During the following 15 minutes, as the
tanks heat to operating temperature, the needle moves
slowly from left to center scale. Once the temperature
has become stable, the meter reading may fluctuate
slightly around zero. (This fluctuation is due to cross-
talk between the temperature-control channel and the
information channels and is no cause for concern.)

2-78. No valid conclusions can be reached concern-
ing functioning of the long-tank heaters unless condi-
tions in the other memory circuits are also observed.
The same readings of the deviation meter may indicate
either normal or abnormal operation, depending on
these other conditions. In most cases, the heater cir-
cuits are only monitored after trouble has arisen in the
memory. Certain troubles immediately indicate a fault
in the temperature-control system, among them:

(1) High-speed bus odd-even errors on normal

Long-Tank Heating Cycle

transfer from the memory, during periodic memory
check, or during transfers from rI after an error-free
tape reading (but only if there is an even number of
bits in a digit).

(2) Output-synchronizer odd-even errors while
writing on tape. '
2-79. A normal reading on the meter (needle centered
on scale, no deviation) indicates that trouble is not
caused by failure of the tank temperature-control sys-'
tem. Extreme right or left readings 1nd1cate an abnor-

mal condition in the tank:
Condition Possible Trouble

Extreme Right

Driver not conducting
strongly; temperature-
control circuit allowing
tank to cool.

Circuit failure in control
circuit; overheat in tank;
open circuit between con-
trol-circuit input and cy-
cling-unit output; if all
tanks, failure in 2_6_ cir-
cuit in cycling unit.

Extreme Left

Driver conducting heav-
ily; temperature-control
circuit is overheating the
tank.

Circuit failure in control
circuit; tank is cold and is
calling for heat.

2-80. Table 2-2 gives the tank location for all of the
1000 memory addresses and the input, outpnt, and Y

registers.

2-13
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Table 2-2. Memory Locations

Address Tank Address Tank
000 - 079 MT 080 - 099 NV
100 - 179 MT 180 - 199 NV

280 - 299 NV

200 - 279 NT 380 - 399 NV
300 - 379 NT 480 — 499 NV
580 - 599 NV

400 - 479 GV 680 — 699 NV
500 - 579 GV 780 - 799 NV
600 - 679 NXx 880 - 899 MX
700 - 779 NX 980 - 999 MX
rl MX

800 - 879 MV 0 MX
900 - 979 MV Y MX

2-81. The overheat-protection circuit described in
paragraphs 2-53 through 2-61 is effective in all but
the first six models of Univac I system for a-c and
d-c heating systems. If dc is turned off by this circuit,
the operator should determine which tank is over-
heated by observing the neons on the ends of the
tanks. As soon as the overheat neon goes out, he
should restore d-c power. (In Univac I system models
after the first eight, dc cannot be restored after a long-
tank overheat unless control power is first turned off
and then on again.) When dc is on again, the operator
should push the MEMORY CLEAR switch down, read-
ing decimal zeros into all channels of the memory.
2-82. If the previously overheated tank holds the
pulses and otherwise operates normally, the overheat
switch may be out of adjustment. (An adjustment pro-
cedure for the overheat and standby switches is given
in paragraph 4-35.)

2-83. If the tank does not hold information pulses
after dc is reapplied, a true overheat has occurred.
The operator should immediately shut off all power,
including control power, and call for service. The
maintenance technician should check the following:

(1) The AGC on the affected channel. The AGC
monitor meter should read -1.75 volts (paragraph
2-23).

(2) An output signal from the temperature-control
gate in the memory section: the output-test terminal
is TTA17 on chassis 2 (temperature-control chassis).
The waveform should be a gated TP-. (See figure 2-9).

(3) All inputs to the temperature-control gate (par-
agraph 2-69).

(4) The 807 driver tube (paragraph 2-66).

2-84. SHORT-TANK HEATING SYSTEM

2-85. Sixteen chasses in the Central Computer are
given over to short mercury-delay groups of V5- 1-, and
2-word capacity. Figure 2-11 shows an exploded view

2-14

of the complete short-tank chassis. The chassis includes
the circuitry referred to on block diagrams as MDG
(main delay group). The chassis contains a pulse
former and retimer, a modulator, the small mercury
tank and the associated heating circuit, the detector
amplifier, a compensating delay line, and an output
cathode follower.

2-86. All short-tank registers use similar chasses; the
major difference from one to another is the short tank.
Even among l-word tanks, individual transit times
differ in order to compensate for differing requirements
in the associated circuitry. In the short tanks, slight
variations (3°C per pulse time) in the temperature of
the mercury do not cause any serious change in the
delay. For this reason the system used to control the
temperature of the mercury in the short tanks is less
precise than that used in the long tanks. ‘
2-87. The temperature-control circuit, shown in fig-
ure 2-12, consists of a 25L6 driver tube with the tank-
heating coil as the anode load. The heating coil is
wound around the mercury cylinder. The thermostat
that is mounted against the mercury cylinder controls
the bias on the driver. Three contact points in the
mercury column of the thermometer control the ap-
plication of the heating current.

2-88. When d-c standby power is first applied to the
circuit, the tank is cold, and a bias voltage of -166
volts is applied to the grid of the driver tube. In this
state, the driver tube draws full current, which passes
through the heating coil. The anode voltage is well
below ground potential, and the indicating neon on
the chassis and the HEATERS—SHORT TANKS neon
on the supervisory control panel are at ground poten-
tial. Consequently, these neons light, indicating that
heat is being applied to the tank.

2-89. As the temperature rises, the mercury in the
thermometer expands. When it has expanded suffi-
ciently to pass the first and second of the three con-
tacts, it forms an electrical connection between them.
Through this connection an overriding bias of -216
volts is applied to the driver. The driver tube is cut
off, the indicator neons go out, and the temperature
drops. As the mercury column contracts, the connec-
tion between the two contact-points is broken; the
bias then drops back to —166 volts to reapply heat to
the tank. A small “anticipator” coil, wound around
the bulb of the thermometer, is in series with the
heating coil. The anticipator minimizes the time lag
in the circuit by applying heat directly to the
thermometer.

2-90. If the heat does not cut off when it should, the
mercury continues to expand. If it expands far enough
to connect the second and third contact-points, it com-
pletes the circuit that applies power to the overheat
alarm line. '
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2:91. The overheat alarm lines from all 16 short
tanks are the inputs to the short-tank overheat circuit,
as shown in figures 2-13 and 2-14. In the resistor-
matrix encoder each overheat line picks up three of
the six output lines in a particular combination rep-
resenting the code for that overheat line. The code
sets up a relay staticizer, which serves as a static mem-
ory of the location of the overheat, and at the same
time opens the ground-return path of the standby-
power interlock relay. When the interlock relay
opens, it disconnects the a-c input to the standby
power supply, and thus removes all power from the
short-tank heater circuits. As the power is cut off,
the STANDBY-POWER (HEATER) neon and the
HEATERS—SHORT TANKS neons on the super-
visory control panel go out, and in most cases an alarm
beil rings. '

2-92. The operator then must determine which tank
is overheated by checking the group of six meter-
movement relays that form the staticizer in the DE
corner. A relay is connected to each output line of
the resistor-matrix encoder. When one of the relays is
energized, the needle of its meter moves off center and
remains there.

2-93. Each overheat line energizes a particular com-
bination of relays. The operator decodes this combina-
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tion in order to determine which of the short tanks is

overheated. The code combinations are shown in fig-
ure 2-15.

2-94. In order to resume operations after an over-
heat, the staticizer relays must be cleared. Pushing the
button on the side of the plastic case clears the relay.
After the staticizer is clear, pushing the STAND-BY
POWER switch up to RESTORE turns the standby d-c
power back on by applying ¢1L6 to relay RP24. When
RP24 is energized, its contacts reconnect ¢1L6 to the
standby power supplies; heating power is then applied
to the short-tank circuits, and the neon above the
STAND-BY POWER switch lights.

2-95. MEMORY CHECKING WITH BIAS SHIFT

2-96. A common riding level for the AGC voltage is
applied to all mercury registers. Because the riding-
level bias voltage represents the value by which the
AGC voltages can vary, it provides an indication of
aging components by way of the AGC monitor system
(paragraphs 2-19 through 2-22)». The biasing voltage
also may be used as the basis of a marginal check of
components in the memory channels.

2-97. During normal operation, with information
pulses in the memory channel, the AGC circuit biases
the three GAK5 amplifier stages (at the output of the
channels) to approximately -3 volts. If no informa-
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tion pulses are being sent through the channels, the

AGC voltage rises to the applied minimum, or riding-
level, bias voltage, nominally —1.75 volts.

2:98. When d-c power and the cycling unit are first
turned on, the long tanks must be allowed to heat for
about 15 minutes before the pulses will develop a
reliable AGC voltage. During warmup periods, or
whenever the channels are not being supplied with in-
formation pulses, the —1.75-volt bias would permit the

overdriving of the stages and would accelerate the

aging of the tubes. For this reason, the initial mini-
mum bias applied is —2.25 volts; and the start proce-
dure (table 5-25) includes pushing down the 1.F. BIAS
CONTROL switch, a nonlocking télephohe-key switch
just to the right of the power controls. In its down
(NORMAL) position, the switch shifts the applied
minimum bias from -2.25 volts to —1.75 volts. The bias
circuit and shifting arrangement are shown in figure

2-16.

2-99. BIAS-SHIFT OPERATION

2-100. When dc is turned on, relay RY11, the bias-
shift relay (in DE corner), is deenergized and the con-
tacts apply -2.25 volts to the bias line. When the LF.
BIAS CONTROL switch is pushed down, the relay
closes. One pole switches the bias line from -2.25 volts
to —1.75 volts, and the other closes a holding circuit,
lighting the neon above tte LF. BIAS CONTROL

~ switch on the supervisory control panel.

2-101. In the temperature-control channels, a 330-
kilohm resistor (figure 2-16) ties the bias voltage to
ground; the AGC line connects to the junction of the
100-kilohm and 330-kilohm resistors. This divider re-
duces the applied bias voltages, so that even under
high-bias conditions, aging components do not prevent
the tank from warming up to operating temperature.
The addition of the 330-kilohm resistor to an i-f strip
that is to be used as a temperature-control amplifier is
made by placing a special dummy plug in the V7 (com-
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- Figure 2-13. Short-Tank Overheat System
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pensating delay) position. Both plug circuits are
shown in figure 2-17.

2-102. ‘Tube V5, the 1-kilohm resistor, and coil Y are
mounted on the amplifier chassis. The compensating
delay plug connects the delay line into the anode cir-
cuit of the video amplifier, and the output is taken
from pin 3 of the compensating delay plug. The
dummy plug connects the anode directly through pin
3 to the compensating delay in the bay-mounted
chassis. Anode voltage for the video amplifier comes
from the 120-volt terminal on the compensating de-
lay line. The 330-ki'ohm ground-return resistor is
connected between pin 6 of V5 (a tie-point for the
bias line), through pin 4 of V7 and the grounded pin
6 of V7 (figure 2-16). The effect of the added re-
sistor is to reduce the bias voltage to —1.6 volts (high)
or —1.2 volts (normal).

2-103. The bias shift can be used in preventive main-
tenance and troubleshooting to determine the effi-
ciency of the memory circuits. If a mercury register

(long- or short-tank) will hold information under
normal-bias conditions but not under high-bias con-
ditions, the components in that register are nearing
the wear-out point. This situation is a warning that
trouble may develop. In cases of intermittent errors
in mercury tanks, shifting the bias may aid in isolating
the trouble.

2-104. STALL ALARM

2-105. When computation stops for more than 3
seconds for any reason except power shutdown, an
alarm circuit lights the STALL neon on the supervisory
control panel. In addition, the alarm circuit can send
an audio signal to a stall speaker, mounted in the back
of the supervisory control desk.

2-106. The stall-alarm circuit is shown in figure 2-18.
The pulses which step the cycle counter (ending
pulses) also are applied to RDF422. Each ending pulse
sets this delay flop to reinitiate the 3-second delay.
As long as the delay flop remains set, its output signal
inhibits G490. In the normal course of operation, the
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cycle counter is stepped much more frequently than
once each 3 seconds, and G490 is always inhibited.

2-107. When the computer fails to produce an ending
pulse at least once every 3 seconds, RDF422 releases
G490. This gate then passes an 800-cps signal to light
the STALL neon on the supervisory control panel.
The STALL neon and alarm remain on until the com-
puter produces an ending pulse, or until power is
shut off.

2-108. The SPEAKER switch, a three-position lock-
ing telephone-key switch at the bottom of the left
panel, controls the audible alarm. When the switch is
pushed up (HSB position), the contents of the high-
speed bus are constantly detected and supplied as an
audio signal; if the computer stops, the ensuing silence
alerts the operator. If the switch is pushed down
(STALL position), the speaker is silent as long as the
computer functions normally. If the computer stops,
the 800-cps signal, besides lighting the neon, goes to
the speaker. When the switch is released (center posi-
tion), both inputs to the speaker circuit are grounded
and no audible alarm is given. Speaker volume is con-
trolled by the VOLUME control, at the right of the
SPEAKER switch, a 100-ohm potentiometer shunted
across the speaker coil.

2-109. INTERRUPTED-OPERATION SWITCH

2-110. Occasionally a single fault will cause the com-
puter to stop with several error indications on the
control panel. These error indications occur because
the computer stops on the first time out after an error
is detected. Since some iterative program steps occur
without intervening time outs, one error may reach
into several circuits before the computer stops. The
first step in correcting trouble is to determine which of
the errors occurred first.

2-111. The interrupted-operation switch on the super-
visory control panel enables the maintenance techni-
cian to break an instruction or a routine down into
small segments. While the computer is stopped, the
technician can inspect the panel for error indications.
If no indication appears, he can push the start bar, and
the computer will perform another program segment.
The size of the program segment is determined by the
position of the switch, which can set the stop flip-flop
(to block the restoring input to the time-out flip-flop)
after one addition, one program-counter step, one op-
eration or one instruction. Generally, the first three
positions, ONE STEP, ONE ADDITION, or ONE
OPERATION, are used for determining the location
of an original error. The technician selects the smallest
program segment possible:

(1) ONE STEP: for noniterative multistep instruc-
tions, such as A, Q, S, and T, the first steps of M, N,
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P, D, or shift instructions. The computer stops each
time the program counter is stepped.

(2) ONE ADDITION: for instructions containing
reiterative additions, such as steps 5 through 15 of M,
N, or P instructions, or steps 3 through 14 of D. The
computer stops after one minor cycle.

(3) ONE OPERATION: for multiword transfer
instructions. The computer stops each time the time-
out flip-flop is set, but not until all words have been
transferred.

2-112. The technician then sets up the suspect in-
struction in the static register, and strikes the start bar.
The computer performs the part of the instruction
specified by the interrupted-operation switch, and
stops. If no error occurs, the technician strikes the
start bar again, and the computer performs another
segment. In this manner the computer can be stepped
through the routine until the error recurs.

2-113. When an error indication appears, the tech-
nician retains the instruction, releases the interrupted-
operation switch to its center position (continuous op-
eration), pushes the MASTER DELETE switch down
to prevent any error from stopping the computer, and
strikes the start bar. The computer then performs the
instruction repeatedly, while the circuit is further in-
spected with the oscilloscope.

2-114. In some cases, an error may occur consistently
in continuous operation but not appear during any
mode of interrupted operation. This type of fault is
usually traceable to a marginal a-c coupling circuit,
which has sufficient time to operate properly on the
extended duty-cycle of interrupted operation, but
which loads up in continuous operation, and vice versa.

2-115. The ONE INSTRUCTION position of the
interrupted-operation switch is seldom wused for
troubleshooting. It is used principally as a means for
stopping the computer in mid-program. In most cases,
pushing the switch to the ONE INSTRUCTION posi-
tion will stop the computer synchronously in time out.
However, if the switch makes contact just as the dupli-
cate time-out flip-flops are being restored, it is possible
that one of the flip-flops will be restored while the
other remains set. In this event, half of the computing
circuits perform one more instruction than the other
half, and as a result several comparison errors are gen-
erated. Each such case must be studied by the pro-
grammer, who can then decide whether he should re-
construct the segment of the program entirely or start
again at the most recent breakpoint.

2-116. FTI TEST SWITCH

2-117. The FTI test switch (function-table inter-
mediate), located in the DE corner, is an error-insert
switch which may be used to check the instruction-line
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checker. The instruction lines are the output lines
from the main decoder and the input lines to the main
encoder. They are occasionally referred to as the in-
termediate lines of these two matrixes, as distinguished
from the output lines of the encoder, which are the
function signals.

2-118. The FTI test switch is a nine-position rotary
switch, labelled 1 through 8 and NO TEST. In
positions 1 through 8, this switch supplies an input
to one of the eight greater-than-one detectors in the
instruction-line checker. Each of these detectors re-
ceives several different input signals, no more than
one of which should be present at the same time.

2-119. For instance, the inputs to one of the detectors
are W, 10-M-1, SCI-CR, and TEST 1. These inputs
are applied to a resistor comparator and, at the same
time, are buffed into a gate that is further alerted by
any input to the checker that receives signals TEST 2,
PMC-3, 50-1, and 50-2. An output from either of the
comparator detectors, or from the check gate between
them, registers an instruction-line error.

2-120. The detector, for example, is checked by put-
ting the FTI test switch on TEST 1, and jamming a W
into the first-instruction digit of the static register.
The F.T. INTER. neon on the supervisory control
panel should light if the checker is functioning prop-
erly. A 50 signal jammed into the first and second
digits of the static register will also light the F.T.
INTER. neon if the FTI test switch is on TEST 1.
Switching to TEST 2 in either case will cause no
change, since the two detectors work together through
G451, the check gate between them.

2-121. The Function-Table and Intermediate-Line
Test Routines, which appear in section V of the Univac
Test Routines manual, detail the procedure for using
this switch.

2-122. INPUT-OUTPUT SERVICING AIDS

2-123. The input-output servicing aids provide means
for analyzing troubles in the Uniservos and some of
the input-output circuits. The GAIN switch on the
supervisory control panel also enables certain types of
marginal signals to be read from the tape; therefore, it
is useful in analyzing input-synchronizer odd-even er-
rors. The SERVO POWER switch, also on the super-
visory control panel, allows the operator to turn off
all power to all the Uniservos, either momentarily (in
the nonlocking position) or for a longer time (in the
locking position). The WE ELIMINATE switch on
chassis A11X and the RE ELIMINATE switch on
chassis B12T permit inspection of input- and output-
synchronizer signals with an oscilloscope. The Uni-
servo monitor and control box in BC corner is the
principal manual control point of Uniservo operation,

and it also permits monitoring of normal Uniservo
operations.

2-124. GAIN SWITCH

2-125. Signals read from tape are amplified before be-
ing sent to the input synchronizer, where they set the
input flip-flops. The signal leaving any Uniservo read-
write head amplifier is a mixture of information pulses
and noise. To block out n.ise and consequent setting
of an input flip-flop, a threshold-controlled stage is
placed between each head amplifier and the associated
input flip-flop.

2-126. The bias level on the tube in this stage is nor-
mally 20 percent of the standard signal level, safely
above the predictable noise level (8 percent of stand-
ard), and below the predictable minimum signal level
(40 percent of standard). However, a noise pulse may
rise above the normal threshold and be read out as an
information pulse, or a real information signal may
drop below the threshold and be missed. In many
such marginal cases, it is possible to read the tape
without error if the bias level on the threshold-
controlled stage is shifted. This shift is accomplished
with the GAIN switch, the third switch from the left
in the top center section of the supervisory control
panel.

2-127. Figure 2-19 is a schematic illustration of this
gain-control circuit. Figure 2-20 shows the effect of
the three bias conditions. Normally, with the GAIN
switch released, the amplifiers are biased to one-sixth
of standard signal amplitude. This level safely passes
all normal signals and blocks out noise pulses of aver-
age amplitude. If an input-synchronizer odd-even er-
ror is traced to marginal tape signals, the standard
practice is to reread the faulty block of information
with the switch in LOW gain position. The bias then
stands at one-third standard signal amplitude. In this
state, the circuit passes normal information signals, but
above-normal noise usually cannot pass the higher
threshold. If errors still show up, the tape is passed
through a third time with the switch in HIGH gain
position. This lowers the bias to one-eighth of stand-
ard signal amplitude. The circuit now can pass in-
formation pulses with a subnormal amplitude but still
discriminate against normal noise.

2-128. It should be noted that only the combinations
of normal information signals with abnormal noise
and subnormal information signals with normal noise
can be accommodated by means of the HIGH and LOW
positions of this switch. If poor signals and abnormal
noise occur simultaneously, the tape cannot be read,
and the cause of the poor signal-to-noise ratio must be
determined and eliminated.

2-23
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2-129. AUTOMATIC REREAD

2-130. The entire tape rereading procedure can be
taken over by the automatic reread circuit, which is
controlled by the AUTOMATIC RE-READ switch on
the supervisory control panel. The switch, a three-
position telephone-key switch, with two associated
neon indicators, is located on the right center of the
supervisory control panel.

2-131. As long as the AUTOMATIC RE-READ
switch is in the normal (released) position, the auto-
matic reread circuit assumes control of the input con-
trol circuits whenever aa input error occurs. The tape
stops at the end of the block of information which pro-
duced the error. The reread circuit then returns the
tape to the beginning of the block and attempts to
read the block again. This operation is repeated
five times, and the bias level is shifted each time.
During this process, the computer is free to proceed
with normal processing operations, including output
operations, but it cannot perform additional input
operations. ‘

2-132. The automatic reread circuit accommodates an
IS > 720 error, if the input tank count is 59 or 60, a
tape-check error, and odd-even errors. If the input
tank count is not 59 or 60, a 720 error indicates an
erroneous two-block read. Rereading will result in
spurious information. Since the two-block read indi-
cates poor acceleration, writing over bad-spot holes, or
other problems more serious than random input error,
corrective maintenance is required.

2-133.  As soon as the block has been read successfully,
the automatic reread circuit restores all error circuits
and the input interlock, and releases control of the in-
put circuits. If all five attempts to read the block fail,
the error circuits remain set, and the computer stops
either at the next tape input instruction or at the in-
struction calling for the Uniservo which was involved
in the faulty read operation.

2-134. Pushing the AUTOMATIC RE-READ
switch to CLEAR position clears the input error cir-
cuits and interlocks. Pushing it to LOCK OUT posi-
tion disables the automatic reread circuit, and input
errors must be treated manually. The CLEAR position
is a momentary contact. The LOCK OUT position is
mechanically locking.

2-135. Two associated neon indicators are labelled
AUTO RE-READ and ORIGINAL DIRECTION.
The AUTO RE-READ neon informs the operator that
an automatic reread operation is in progress. In case
the computer stops during rereading, the neon re-
mains lighted. The second neon lights when the tape
is moving in the same direction as it was when the
original error occurred. This information is useful if
automatic reread fails to enter the correct block, and
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manual efforts are being made to correct the error after
a stop. The automatic reread circuit will stop when
five attempts at reading the information have failed or
a two-block error occurs during reread.

2-136. An electromechanical counter, pulsed from the
automatic reread circuit, is located at the top of bay B.
This counter counts the total number of rereads per-
formed by the circuit. The counter may be used to
evaluate the input tape system.

2-137. ELIMINATE READ-ENDING SWITCH

2-138. When trouble develops in the input synchro-
nizer, it is occasionally desirable to have the computer
perform a continuous read operation without interrup-
tion. Continuous reading permits the technician to in-
spect input-synchronizer waveforms with an oscillo-
scope. For continuous reading, it is not enough to
retain the instruction, since the computer and the
Uniservo stop between individual instructions and in-
terrupt the continuity of the program. The ELIM-
INATE RE switch, in V14 position of chassis B12T,
permits continuous reading operation by blocking the
read-ending signal (RE).

2-139. Normally, the read-ending signal is produced
in the input synchronizer at the end of each block of
data. Its function is to terminate the read instruction
by stopping the Uniservo, clearing the input-output
control circuits, and jamming the input synchronizer
so that it can accept no new information. While the
read-ending signal is blocked, the inst<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>