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Section X | ‘Section _V__ Section _T _
Schematic Circuit No, . Schematic Circuit No. Schematic Circuit No.
1 182465 177257 1 182477 177274 (l) 182465 177257
2 | 182466 177257, 177267 2 182478 177273, 177274 %j 182466 177257, 177267
3 182467 177257, 177258 3 182479 177274 3 1’8é467 177257, 177258
O 177270 )
8 182468 177257, 177258 6 182480 177268, 177274 6 182468 177257, 177258
(5) 182469 177257, 177274 (5_) 182481 177271, 177272 3J 182469 177257, 177274
épj 182470 177257, 177266 6 Spare | @ eee-- 6.182470 177257, 177266
7| Spare | @ aeeeo 71 182483 177286, 177287 b Spare. | @ —-ee-
gj 182472 177258 6 182484 177268 %j 182472 177258
g 182473 177258 9 182485 177268 9 J 182473 177258
10{ 182474 177258 10| Spare | = —-ae- % 182474 177258
O
11| 182475 177258 11| 182487 177265, 177268 11] 182475 177258
% i82476 177258 1(2) 182488 177265, 177268 1(2j 1_82476 177258
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Section X Section V Section T

Schematic Circuit No. Schematic Circuit No. Schematic Circuit No,
1 182501 177258, 177259 1 182513 177270 1 182501 177258, 177259

177265, 177286 177265, 177286
2 182502 177259 2 182514 177270, 177274 2 182502 177259
3 182503 177259 3 182515 177270, 177274 3 182503 177259
4 182504 177259 4 182516 177270 4 182504 177259
5 182505 177259 5] 182517 177270 B 182505 177259
€j> 182506 177358, 177260 6 182518 177270 6 182506 177258, 177260
1 182507 177260 7 182519 177270 T A182507 177260
gjj 182508 177260 . f&) 182520 177266, 177268 8 182508 177260
9 | 182509 177260, 177265 9 | 182521, 177268, 177270 182509 177260, 177265
~ | () 177272
10 182510 177260 10| 182522 177270, 177274 10 182510 177260

177272
11 182511 177265, 177273 11 182523’ 177265, 177269 11 182511 177265, 177273
. 177270, 177274

%%% 182512 177265, 177273 121 182524 177265 %?j 182512 177265, 177273
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Section X Sectioh v Section T
Schematic Circuit No. Schematic Circuit No. Schematic Circuit No.
1 182537 177265 1 182549 177271 1 182537 177265
2] 182538 177265, 177268 2] 182550 177271 21 182538 177265, 177268
3| 182539 177265 31 182551 177272 3| 182539 177265
4 182540 177268 4| 182551 177272 4 182540 177268
51 182541 177256, 177262 5] 182553 177269 51 182541 177256, 177262
6| 182542 177262 6| 182554 177269 6 1 182542 177262
t%j 182543 177262 (%) 182555 177269 i%% 182543 177262
8] 182544 177262 8| 182556 177265, 177269 8 ] 182544 177262
6 G 177274
9| 182545 177262, 177271 91 182557 177269 9 | 182545 177262, 177271,
d 177274 O 177274
Z%% 182546 177262, 177271 E%% 182558 177269 10] 182546 177262, 177271
11| 182547 177262 11| 182559 177269 11] 182547 177262
12| 182548 177262 12| 182560 177287 12| 182548 177262
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APPENDIX B
SUPPLEMENTAL MAINTENANCE INFORMATION
UNIVAC II
MAINTENANCE SWITCHES

1. GENERAL. - In addition to those on SC there are switches about the Central
Computer which provide a means for the maintenance man to interrupt or modify
the operation of various circuits within the Univac II system. This appendix
locates these switches and identifies them by their type and the function they
serve.

2. SWITCHES LOCATED INSIDE THE CENTRAL COMPUTER. ~ The number following the

physical location identifies the Circuit Diagram on which this switch appears.

LOCATION TYPE ‘PURPOSE
HV Backboard 3-pole, 3-position Selects the circuit, MQC (left)
177261 wafer switch or MQC (right), to operate the
IER, OR and IER-OR drivers,

PV Push button with Drops d-c and when locked
106292, 106293 lock prevents d-c¢ power from being
or 106294 ‘turned on,
Roof Sheet Trigger (Troiley Line) Enables all power
106292, 106293 to be dropped in an emergency
or 106294 situation,

3. SWITCHES ABOUT THE CENTRAL COMPUTER PERIMETER. - The number following the

physical location identifies the Circuit Diagram on which the switch appears.

LOCATION ‘ TYPE PURPOSE
A9T l1-pole, double throw Causes a pseudo-~Read End (down)
177207 bat handle to be generated to test the

Automatic Reread circuits. The
up position is the normal epera-
ting position.




LOCATION TYPE PURPOSE
B5X 1-pole, 10-position Select the variable synch
177267 l1-pole, 12-position signals.

2~pole, 3~position

B7X 1-pole, 2~position Allow FTOC to function with~
177284 _ out a sample pulse
My Toggle, 3-position Force rZW to binary "“1's" or
177250 binary "0's".
MV Force rM to binary "1's™ or
177250 binary "0°s".
NV Toggle, 3=-position Force rlI to binary "1's"™ or
177239 binary “0's".
MX Toggle, 2-position Digables the transfer of
177242 (rM) to rO operation.

4. SWITCHES IN BC CORNER (BC BOX). -~ The circuits of the maintenance switches

in BC Corner appear on print 1662835,

NAME TYPE PURPOSE

MOLTIVIBRATOR Rotary, 3-position ' Enables the control, either
manual (RUN) or multivibrator
(MULT), of the START READ
(FF621A) or START WRITE
(FF621B) flip-flops. (The
condition of the Read-Write
relay determines the action
that will occur.)

5YNCH SELECTOR Rotary, 4-position Selects one of four avallable
oscilloscope synchronization
signals: START READ, READ
END, WRITE FORWARD OR SPROCKET,

READ-WRITE CHANNEL | Rotary, 9-position Permits the observation by
SELECTOR . oscilloscope of the pulse
content of the eight tape
channels, and the operation
of the photocells in the Bad
Spot Detectors,

SCOPE SELECTOR ‘Toggle, 2«position Selects the circult, Read or
Write, to be viewed when the
READ~WRITE CHANNEL SELECTOR
switch 18 operated.
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 NAME

TYPE

PURPOSE

UNISERVO SELECTOR

FUNCTION SELECTOR

SWITCHES

FUNCTION SELECTOR

SWITCHES

FT NEON TEST
(located on FT
indicator panel)

5. SWITCHES IN KL CORNER.

{ 16 push buttons, one

for each Uniservo

6 push buttons

2 push buttons

Toggle, 2-position

Corner appear on print 106291.

- The circuits of the

Permits the manual selection
of the Uniservo lines.

Operated in conjunction with
the UNISERVO SELECTOR switches
to complete the manual Uniservo
instructions: Read (R) or
Write (W), Forward (F) or Back-
ward (B), and Rewind (RE) or
Rewind with Interlock (REI).

Generate the Read Clear (RC)
or Write Clear (WC) signal.

When depressed, all FT neon

indicators fire. Detects
defective neons.

maintenance switches in KL

NAME

TYPE

PURPOSE

DC FAULT TEST

PRI FAULT RESET

VOLTAGE BELL LO

MARGIN CHECK

Toggle, 2-position

Push button

Toggle

Toggle

When depresséd, neons light
indicating the bay in which a
fuse has blown.

Removes +48 vdc from the AC
FAULT holding relays (RP16
and RP17T). ' S

Controls voltage fallure alarm
bell. Normally the bell rings
indicating that some d-c
voltage has varied from its
established tolerance. De~
pressing this switch causes
the bell to cease ringing, end
sound again when the voltage
returns within the tolerance
limits.

Causes the filament voltages

on all tubes except those in the
Short Tank chassis and the

SR TAK7's to be reduced by

12% to check marginal opera-
tion.



NAME

TYPE

PURPOSE

RESET MONITOR

SR TAKT MARGIN

INPUT ERROR

VOLTAGE MONITOR

LO

HI TEMP BELL LO

RETAIN PC
WRITE ENDING
READ ENDING

MEMORY PRESET
TEST

FT INT

STAND-BY BELL
Lo

5~12

Push button

Toggle

Toggle

Toggle

Toggle

Toggle

-Togg le

Toggle

Toggle

Rotary, 8~posiion

Toggle

Toggle

Resets the Voltage Monitor timer
and the Switchgear overvoltage
monitor. , :

Reduoes the filament voltage to
the SR TAKT's by 12%.

Disables the Channel 1 Schmitt
Trigger circuit eventually causing
an input error.

Locks out the Voltage Monitor
timer, thus preventing voltage

Controls Hi Temp alarm bell.
Normally the bell rings indicating
a high temperature condition
exists in one of the bays, De-
pressing the switech causes the
bell to cease ringing, and sound
again when the high temperature
condition is gone. '

Prevents the Program Counter from
being stepped, ~

Prevents the generstion of a Write
Ending.

Prevents the qeneration of a Read
Ending.

In conjunotion with a switch on
SC performs a check on the rM
Preset Checker. With special
programming this switch can cause
the transfer of the contents of -
rM to tape.

Causes error conditions in FTIC
to determine if the checker
circuits are operating properly,

Controls the stand-by power
alarm bell. Normally the bell
rings when stand-by power falls,
Depressing this switch causes
the bell to cease ringing and to
sound again when stand-by power
is restored.

Spare



APPENDIX C
SUPPLEMENTAL MAINTENANCE INFORMATION
UNIVAC IIX
MAINTENANCE MULTIVIBRATOR

1. GENERAL. - This appendix presents the schematic for a multivibrator of
the type used as a trigger device in certain maintenance routines. Normally
the start circuits are activated by operating the START BAR on SC. However,
1f it 1s desired that the start clircults be triggered repetitively, or at

a regular frequency, the multivibrator can be inserted iﬁto the system, par-
allel to the START BAR, to perform this function. The socket fof the multi-
vibrator is located on the rear of the SC Console.

In addition, the multivibrator provides‘a source for pulses to test the
opération of the single pulse network and the delay lines in the Cycling Unit.
A socket in P8V receives the multivibrator jack and introduces the pulses
generated into the CU delsy elements. This system is presented on Circuit
Diagram 177269.

Control over the operation of the multivibrator network is provided by a
number of switches. Switch-~l (S-1) applies or removes line power‘to the
circuit. Switch-2 (S-2) when open, holds the multivibrator in the stable state
of side "A™ conducting and side "B" cut-off. The relay switch (S-3) disables
the chassis output even though the multivibrator action continues. Switches
4 and 5 (S-4 and S-5) change the inter—séction capucitanqe thereby regulating
the recovery time of the flip-flop sections; thus, they control the frequency

at which the multivibrator operates, S-4 and S-8 permit operating frequencies
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in the range of .5 ms, to 3.5 sec. The fine frequency adjustment is provided

by potentiometer Rl and R2. Rl and R2 provide the following ranges to the

coarse frequency settings of S4 and S5.

S4 and S5

Positions Range
1-1 .5 sec. to 3.5 sec.
2-2 .1 sec. to .7 sec.
3-3 25 ms. to 160 ms.
4-4 .5 ms. to 40 ms.
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APPENDIX D
SUPPLEMENTAL MAINTENANCE PROCEDURES
UNIVAC II
MEMORY MARGIN TEST PROCEDURES

1. GENERAL. -~ This procedure was prepared as a guide in establishing margins
for the memory circuits in both the main memory and in the buffer storage units.
This supplements the procedure outlined for memory check-out in the Evaluation
Report.
The purpose of the margin test is to: establish the limits of the tolerances
for the drive currents, the inhibit currents, and the sense bias voltages in
the core matrices; and ascertain that the memory is operating at a point within
these limits. It is assumed that the computer 1s‘operational. that it can run
the Buffer Test routine, and that the rM Worst Pattern routine is without error.
The services of two qualified persons are required to perform the test.

One operates the computer, the other.reads and records the test data. If a
third person is available to record the data the test will be expedited.
2. EQUIPMENT. ~ The following equipment is required to perform the margin test:

1. Two 20,000 ohm/volt multimeters (Simpson 260 or equivalent).

2. One Tektronix oscilloscope with a standard wide-band input amplifier.

3. One Tektronix oscilloscope with a differential pre-~amplifier

(53/54D or equivalent).
4. One 33-~pin buggie type chassis extender (RRU part #196022).
5. Prepared data sheets, Figure D-4, and cross-hatch paper, (K & E
359-5DG or equivalent).



3.

6.

A test routine tape which includes the Buffer Test routine and

the rM Worst Pattern routine.

PRELIMINARY PROCEDURES. - Prior to performing the test, the equipment

used for determining the test data is set up to perform its function. The

following paragraplis describe the procedure that is recommended.

D-2

1.

Set up the Multimeter to monitor the sense bias voltage (zero to
plﬁs eight volts) and the inhibit current control bias (about

-10 to -25 volts) of the memory unit to be tested. 'These voltages
can be monitored at the test points provided on the 38 board of
the bay section concerned. Figure D-1 presents a représentation
of the various 38 boards on which the test terminal and the current
adjusting Helipots are located. |

Place any Digit Plane Control Chassis associated with the memory
under test on a chassis extender. Connect the oscilloscope with
the standard wide-band input amplifiér to the collectorvof one of
the 2N123 transistors (test terminal C or D) in the first stage
of the sense amplifier (this circuit is presented in Figure D-2).
The test made at this point checks the balance between the "read"
and "write" currents by visually indicating the signals produced
during the "read" and "write" times. _
Calibrate the differential amplifier to read 100mv/em. Figure

D-3 indicates the differential amplifier controls. Set the mv/cm
control to "1™ and the multiplier control to "50". Set the Inpuf
Selector control to A-B (DC) and connect the input terminals to
the oscilloscope Square-wave Calibrator output terminal., The

Square-wave Calibrator control is set to .5 volts, Accurately



rMm READ

rM WRITE

rZw WRITE

rZW READ

INHIBIT
(rMmerzw)

rM SENSE

rZw SENSE

‘rM READ (=)
rM WRITE (=)
rZW WRITE ()
rZW READ (~)
INHIBIT (—)
rM SENSE (4

YZW SENSE ()

Figure D-l,

SECTION

) [>2] 00O OO OO |

MT
38 BOARD

A

r0O WRITE

rO READ

ro INHIBIT

ro SENSE

ro WRITE (-)
rO READ (~)

ro INHIBIT (<)
ro SENSE (+)

Bias Test Points.

SECTION
MV
38 BOARD
N SN

© 00O

0000000

rI WRITE

r'l1 READ

ri INHIBIT

r1 SENSE

- rI WRITE (-)

ri READ (9
r1 INHIBIT ()
ri SENSE (H

SECTION
NV
38 BOARD

-

©000 |

0000000

Location of Control Helipots: and Their Associated
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Sense output voltages across (A) and (B) with'differential preamplifier.

READ WRITE

Write current through drive line is greatei than th

()] read current. :

Write current through drive line is less than the

2) read current.

Write current through drive line 1s nearly equal to

(3) the read current.

T2

Voltages across (C) and (D)

READ WRITE ~
c /\

f- Major amplitudes are equal'

U

Figure D-2. Sense Amplifier Input of a DPC Chassis
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MILLIVOLTS / CM VERTICAL
100 10 POSITION

1000 !
INPUT A

DIFE BALANCE

O

MV/CM MULTIPLIER

PREAMP
BALANCE

INPUT B

FINE VARIABLE

Figure D-3. Control Panel, 353/54D Preamplifier
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adjust the Variable contrdl for a deflection of 5 cm. When so
adjusted the oscilloscope will indicate 30 ma.of pulse current
across the 2-ohm current monitoring resistors on the diverter
cards, the line drivers (type 5) and the diverter base switch
(type 27) chassis. |

To measure the drive currents in the main membry coniiect the twisted pair
from the differential amplifier input terminals to the A and B test terminals
or the G and H test terminals of the type 27 chassis. To measure the drive
currents in I, rO and rZW connect the twisted pair to test terminals D and G
of any type 5 chassis associated with the memory being checked. For all buffe{
memories the drive currents can be best observed while running the buffer test
routine with the subroutine associated with the buffer under test. "To observe
and accurately set up the main memoty drive currents a SKIP instruction should
be locked in on SC with the Master Delete $witch depressed and the computer
running in CONTINUOUS.

When the drive currents are to be adjusted always change the Read cuirént
first. - This is necessary since the current overshoot caused by the Read ‘
curfent aids the Write current, The Write current can then be adjusted. Usingv
the oscilloscope with the standard wide~band input amplifier observe the
"write" current, setting the smplitude of the signal out at "write" time equal
to the amplitude of the signal occurring during “read" time. With the signals
balaﬁced there will be approximately 20 ma.difference between the “read" and
"write" currents in the drive chassis.

4. MEMORY MARGIN PROCEDURE. - The memory margin tests are described in thé
stages that follow: ‘

1. Record the initial settings on the data sheet (Figure D-4) in

the space provided.
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MEMORY DATA SHEET

MEMORY seriaL
INSTALLATION SERIAL 7
DATA BY.__ DATE
DRIVE
MA
BIAS
VOLTS

READ CURRENT
WRITE CURRENT

INHIBIT CURRENT

SENSE BIAS

INITIAL SETTING

MA.  BIAS VOLTS o DIAL
MA. BIAS VOLTS e DIAL ——
MA. BIASVOLTS . DIAL .

VOLTS. DIAL

Figure D~4, Memory Margin Test Dats Recording Sheet
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Place all Error Delete switches in the "normal™ position.

Set the sense bias voltage to any whole numbar; preferably 3, 4
or 5, as point to determine the first set of limits.

Readjust the drive currents to the nearest'multiple of 5 ma as

an aid in determining readings.

The test routine is running.

Reduce the inhibit current until an induced error étops the
computer. Record the inhibit bias control voltage at which the
failure occurred. Increase the inhibit current (change the bias
in .5 volt increments) while the operator attempts to rastore the
program. Record the inhibit bias reading at which the operation-
is restored.

The inhibit current is increased until an error again stops the
computer. The inhibit bias control voltage, at point of failure,
is recorded. The inhibit current is gradually reduced (lower the
bias .5 volts at a time) while the operator tries to restore
operation. Record the inhibit bias at the point information is
restored. Return inhibit bias to initial value.

Change the sense bias voltage in increments of one volt from the
starting value. For each value of sense bias repéat the process
outlined in steps six and seven.

Change the line current reading by five or ten milliamperes to
locate the widest range of drive current at which the computer
will operate. For each different drive current reading repeat
steps six, seven and eight.

Make a calibration of the inhibit current versus 1nhfbit~control

bias (Figure D-~5). All digit plane controls have one ohm current



INHIBIT CURRENT

230

220

210

200

190

180

170

160

150

140

130

120

1o

100

/

/

12

13 4 15 16 17 18

19 20 21 22 23 24 25

RM RAW INHIBIT BIAS VOLTS

Figure D-5, Typical Example,

Inhibit Current vs, Inhibit Control Bias
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11.

12.

13.

14.

15.

monitoring resistors, therefore, the oséilloscope will read 100
ma/cm unless it has been recalibrated. The inhibit current cdn

be read by connecting the differential osc¢illoscope across the
appropriate test points of the DPC chassis on the extender.
Plot the range of inhibit current at each drive current for each
sense bias voltage. (See Figure D-6).

Select an operating point on the graph that will give a drive
current with a 5% minimum range. The inhibit cﬁrrent should have
a +10% minimum range from the nominal. The sense bias should have
a range of 1.5 volts. (See Figure D-6).

The limits of inhibit current in rM should be noted, in terms of
control voltage since these become the limits of the inhibit
current when checking rZW. (See Figure D-6).

To perform the r0 margin test a continuous "write" operation is
necessary. The tape should be taken off the capstan, or the
Uniservo otherwise disabled.

While performing the test, the control bias necessary for the
varioﬁs read and writq currents and their respective dial settings
should be recorded. This provides data for a simple calibration

curve,



INHIBIT CURRENT

210

200

190

180

170

160

150

140

130

’%\\\\
// - N\
/ // _)m
/ T
OPERATING POINT N
190 MA DRIVE
I80 MA INHIBIT |
4 VOLTS BIAS p
\ 7/
| \//
150 160 170 180 190 200 -
READ DRIVE CURRENTS
Figure D*é. Typical Example, Shmoo Diagram
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PREVENTATIVE MAINTENANCE PROCEDURE
FOR MEMORY CIRCUITS IN UNIVAC II

A simple, but effective method of checking the memory in a preventative
maintenance schedule can be performed by varying the read current, write
current, inhibit current and sense bias. These parameters are varied
independently with the memory worst pattern or buffer test routine running.

This check can be effected by varying each parameter to the specified
operating tolerance. The operating tolerances set forth in the memory check
out procedure are 15% of the drive currents, +10% of the inhibit current
and a range of +.75 volts of the sense bias.,

A change of one volt of bias represents a change of ten ma. of pulse
current, A method of monitoring the necessary deviation in operating
currents is to measure the proportioﬁal change in bias voltage. A simple
bridge can be formed to measure bias deviation.

The bridge and its use is outlined below:

A. 1Is an external potentiometer (about 5K),

B. Is the bias control potentiometer of the current to be varied,
C. Is a multimeter (Triplett or Simpson),

l. A is connected to ground and ~30 at some convenient point.

2. The multimeter is connected between the arm of pot A and the test
point of pot B.
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3. Pot A is adjusted until the voltmeter reads a voltage (-8) about
which it is convenient to deviate the voltage controlled by pot B.

4. Pot B is then adjusted so the voltmeter reads a voltage,
proportional to the change in current desired, above and below
the voltage set up in step three,

5. The pot B is adjusted to return to the voltage initially set up
in step 3.

6. It should be noted that all these voltage deviations are made with
the proper test routine running,

Since it is desirable to know the control bias voltage more accurately
than obtainable from a reading on a 50 or 60 volt scale of multimeter a
means of reading the voltage on some form of expanded scale must be provided.
This is readily accomplished if the voltage is read in addition to some
reference voltage., Since the d.c voltages in the computer vary a volt meter
must be used as a secondary standard to develop a reference voltage.

The circuit is a modification of the previous circuit shown,

-30

~30

R
IAVAV o

1, Adjust A for a full scale reading on-a ten or 12 volt scale of V1,*

2. The voltage. at the arm of B is the sum of the voltage read on
V1 & Ve,

3. The measurements are restricted to voltage ranges equal to the
sum of V1 and V2 readings.®

* Ten volts on Simpson #260 and 12 velts on Triplett #630,
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A weekly log should be kept of each memory with the following heading.

Memory Meter No.

Sense Bias Read Bias Write Bias In . Bias Remarks Initials
Date Hi. Nor. Lo. Hi. Nor. Lo, Hi. Nor. Lo.Hi. Nor. Lo.

Each memory will require approximately one-quarter hour to be checked.

Each memory chassis requiring work should be checked by this method before
being classified as a good spare,**

A procedure to "Schmoo" the memory is included in the maintenance manual,

#** The chassis involved are the diverter cards and the types 3, 4, 5 and 20.
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IDEALIZED WAVEFORMS

OF UNIVAC II MEMORY CIRCUITRY
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Figure D-7, Wave Shapes, Line Driver Chassis
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APPENDIX E
SUPPLEMENTAL MAINTENANCE INFORMATION
UNIVAC II
SUGGESTED MAINTENANCE PROCEDURES

1. GENERAL.

The electronic components in the Univac II computer circuits were selected
upon their individual merit based on tests that proved their satisfactory per-
formance over a givenvperiod of time when used in the manner and for the purpose
intended. In all caées only recommended replacements are to be utilized.

2. CAPACITORS.

Care should be taken during soldering so that excessive heat will not
damage the insulation and weaken the plate-to-lead contact. Avoid bending the
leads close to the case or otherwise imposing any strain on the capacitor body
or the leads.

3. DIODES.

In all cases a heat sink, such as a pair of long-nose pliers as shown in
Figure E-2, should be employed during, and for a shorttime after, soldering.
Use extreme care in noting the polarity of the diode when mounting. The diodes
?sed in Univac II have the color code nearer the cathode end. Diode lead
length should be at least 1/4™ long. Extra lead length should be used when
possible as indicated im Figure E-2.

Diodes may be checked with an ohmmeter to determine whether they are good,
bad, or marginal.

The indications of a bad diode are: no deflection of the meter, indicating

the diode is an open circuit; or full scale deflection of the meter indicating
(Continued on Page E-4)



RS S K

Figure E-1. Heat-Sinking a Diode
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Figure E-2. [lounting Diodes



Table E-1 lists the limits that determine the acceptability of the various

tested diodes.

These limits were determined with a 20,000 ohms/volt meter.

Diodes are to be replaced if they fail to meet these standards

TABLE E . 1
DIODE REPLACEMENT STANDARDS
TRIPLETT SIMPSON

DIODE TYPE CLASSIFICATION [F¥D | SCALE | BMD [SCALE | F¥D | SCALE | BKD |[SCALE
HD2126 General pooo | X1000 | 100K| X1000 | 500 | X100 | 100K |X100 )
S1446 Purpose
S58 Diode
INSS
51806 Low Enhancement 10 | X1 50K|X1000 | 10| X1 S0K| X100
T76 | Diode Used In
IN270 Switch Core

Logic On Printed

Circuit Chassis
1N48 General Purpose | 1K| X1000 | S50K|X1000| 300 | X100 50K | X100

Diode Used In

Arithmetic And

Control Sections
HD6589 High Back 3K | X1000 | 250K{X1000 | 1K| X100 | 250K| X100

Resistance

Silicon Diode
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(Continued from Page E-~1)

the diode is a short circuit. The indications of marginal diodes are: low
back resistance, or a decreasing back resistance.

Diodes should also be replaced if, on measuring the back resistance on
the highest scale (Triplett X100000 scale, Simpson X10000 scale) there is a
definite drift in the reading.

NOTE

Do not grasp the diode with both hands while making resistance checks.

Determine that no closed circuit exists between the diode leads. Re-

sistance checks are not always conclusive since the diodes are not

tested under operating conditions.

4. RESISTORS.

Avoid bending the leads too close to the resistor or otherwise imposing any
strain on the resistor body or the leads. Keep wires away from high-wattage
resistors. Resistor lead length should be from 1/4™ to 1/2" long. Special
care should be taken in handling precision film resistors to prevent nicks or
scratches which may cause them to open. The use of insulating tubing is no
longer recommended because of the resultant loss in power rating.

5. TRANSISTORS.

At the present time there is no recommended transistor checker other than
an ohmmeter. 1In checking with an ohmmeter, the transistor is looked upon as
two diodes with the cathodes tied together, or two diodes with the plates tied
together. A check of the individual diode sections is made. A measurement is
made assuming one diode exists between base and emitter, and a second between
base and collector. Any measurement across these sections indicates whether a
short exists. These checks detect only those transistors that are open or

shorted.



As in the case of diodes, a heat sink should be used to prevent component
damage while soldering, Figure E-1. The transistor leads should be covered
with plastic tubing (approximately 1/4™) to prevent leads from shorting to-

gether. Figure E-3 identifies the leads of the various transistor types.
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L 69

CECTTOM VIEW) (BOTTOM VIEW) (BOT7OM VIEW)  [BOT7T0N V/IEW)
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t
)

a. b. c. d.

Figure E-3. Transistor Lead Identification
6. DELAY LINES.

Care should be taken when working on chassis containing delay lines to
prevent breaking wires on the delay stick. If a wire breaks, and it is near
a tap, a loop may be dropped to obtain sufficient wire to solder a new lead.

If a tap is moved on a delay line, the capacitors associated with this tap must
also be moved.
7. TUBES.

Failing tubes can best be detected by the use of the margin switch in KL
corner. This drops filament voltage throughout the machine by approximately
12%, (with the exception of the SR 7AK7's, for which there is a special switcﬁ in
KL corner). 1If the computer is well maintained it should be able to rum any
service routine for 30 minutes without any solid errors on margins. The machine

should not be kept on margins for longer than 30 minutes.
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If the machine is in such shape that so many errors are introduced that
they mask each other, the filament stabilines can be used to lower filament
~ voltage small increments at a time. Use of the stabilines has the disadvantage
that it also decreases the servo lumiline supply with the result that loops
may drop. An alternate method for lowering filament voltage is to adjust the
taps on the large resistors on the roof of the Central Computer. This method
permits filament voltage drops of less than the 12% drop produced by the margin
switch in KL corner. Marginal checks should be done for at least one-half hour
during each maintenance shift.

If intermittents develop it is wise to first check for poor solder connections.
This is true for both the EM and printed-circuit chassis. If heater to cathode
leakage is detected in a tube, the tube cannot be used as a cathode follower;
however, it may be used as an amplifier.

8. SOLDERING.

A pencil type soldering iron is recommended for use when soldering components
or leads to a printed circuit chassis. A large soldering iron may ruin the
copper wiring on the board. Enameled leads of transformers or chokes should be
stripped of the enamel before attempting soldering. The recommended method of
mounting components on EM chassis prior to soldering is shown in Figure E-4.

9. CONNECTORS.

Clean any dirty pins. It has been noted that damage has been caused to
the female 33 pin buggie connectors by inserting test probes into them. For
checking voltages or signals at the connectors, it is recommended that a chassis
extender be used. Any crushed female pins should be replaced. In the EM
chassis bent pins should be reformed. A pair of tube pullers will do this job

if no reforming tool is available.



/

a. Conventional Methed of Wrapping Leads Around Stud Terminals

b. Recemmended Simplified Method of Attaching Leads to Stud Terminals

Figure E-4.






APPENDIX F
SUPPLEMENTAL MAINTENANCE INFORMAT ION
UNIVAC II

POWER SUPPLY ADJUSTMENT

1, GENERAL.

This adjustment is proposed as a maintenance procedure to be performed on
a monthly basis, The points for monitoring the power supply voltages are located
on the d~c voltage terminal board that is mounted in back of bays H and J. A
1/2% meter must be used, and all readings taken at more than 1/2 full scale,
thus giving a reading accuracy that has a 1% maximum deviation., Since most
circuits in the computer are designed to operate with no more than 4% voltage
deviation, and if a 1% tolerance is allowed for metering error, all adjusted
readings should be within +3%, as a maximum range. As a safety factor, all
voltages should be set to within #2%. This allows a 2% difference for metering
error and voltage changes caused by transients. Tolerances shown on the accom-
panying chart are the maximum allowabl;:gnd should be reduced whenever possible,
2. ADJUSTMENI.

First adjust the generator voltage. The recommended generator voltage is
20€ volts, line-~to~line, This voltage should be maintained within 1 volt.

The supply points should be adjusted next. The chassis whose voltages
are nearest ground must be set first because they in turn affect the entire
stack. In cases where two, three, or four chassis are in parallel, all the
supply points must be set on the same respective taps. If not, the current in
the chassis becomes unbalanced and may cause'a circuit breaker on the chassis to

trip. The lower order taps of the chassis effect about a 1 volt change in the



d-c output. The higher order taps effect about a 2 volt change in the output
voltage. By observing Figure F-1 and following the procedure outlined, the

power supply can be set within Univac II tolerances.

o o CO7LOW s3 O
AGO/OLOW B%/—OLOW CGO/
 aB BC / CA
A50 B50 cso\ s2 O
o I 84° caP
A4 \A HIGH \asH'GH \03H|GH st O

30 208V 400 CYCLE FROM GENERATOR

Figure F~1, Front View of Transformer Terminal Board

All 3 upper jumpers must be in the same position. All 3 lower jumpers must
also be in the same position. Respective jumpers on parallel chassis must be
in the same positions. See Load Lines chart, Figure F-2, for the approximate
voltage output for all of the tap settings.

As a general rule, taps 1 to 2 provide 1 volt differences. Taps 3 to 7
provide 2 volt differences. For example, if taps are set at positions 2 and 5

and a 1 volt increase is desired, first move tap 5 to position 6, producing a
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Figure F-2. Power Supply Chassis Load Lines
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2 volt increase. Next move the lower tap to position 1, decreasing the output
by 1 volt. The net change will be an increase of 1 volt.

Since variances will occur with differences in the number of Uniservos
alerted, +600v, the Uniservo brake and clutch supply, is set with half of the
Uniservo bank turned on. All other voltages should be adjusted with a minimum
of half of the Uniservos turned on, and with the computer performing any
service routine or program.

The standby voltages have a tolerance of +10%. Minus 28 volts is set while
d-c is on, and is adjusted to a tolerance of +1/2 volt from ground.

After proper voltages have been established at the power supply chassis
supply points, proper bleeder voltages are determined. This adjustment is per-
formed by moving the slider to increase or decrease the reading as desired.
Figures F-3 and F-4 present the voltages along the bleeder lines. Figure F-3
lists the voltages for the positive supplies, and Figure F-4 lists those for
the negative supplies. In these charts the chassis supply voltage is first
listed, followed by its associated bleeder (B) adjustments, going away from
ground. The allowable tolerances for each tap are presented for quick reference.
Two columns at the right of these charts are provided for recording pertinent |

data.



POWER SUPPLY RECORD

A
cX‘é’éﬂAﬁ% C:E;g!ssTOR X?‘&E:SS DATE
REF | ADVUST | BLEEDER TOLER- READINGS REMARKS

IVOLTAGE |VOLTAGE NOMINAL | aAncET
O | +30 |Y6,¥7,2627 30 L2
o |+5 |B 5 0.2
o |+8 |B 8 0.5
o |+i18 |B 18 0.7
o |+20 |B 20 0.8
O |+40 {24,125 40 1.6
o0 |+35 |B 35 1.4
+30 | +60 |X5X%X6 X7 | 30 1.2
+40 | +50 |B 10 0.4
+60 | +70 | Y4, Y5 10 0.5
+60 | +66 |B 6 0.5
+80 | +90 |ws,W7 30 .2
+90 | +84 B 19 0.5
+60 |[+75 |B 15 0.6
+70 | +80 |B o) 0.5
490 |+105 |Y3 15 0.6
+i05 | +95 |B 10 0.5
+105 [+120 | W4, W5 15 0.6
+120 |+I50 |x2 30 1.2
+150 |+160 | X3,X4 o} 05
+150 | +165 | W2,W3 15 0.6

+165 {+200|V7 35 1.4

1+200:+246 | Ve 46 1.8
+200 |+255 | V5 55 2.2
+255 [+306 | V4 5 2.0
+246 |4+280 | B 34 12

+255 [+285 | B 30 1.2
+306 |+358 | V3 52 2.0

+358 [+410 | V2 52 2.0

358 |+ 380 | B 22 0.8
0 |+600 Y2 600 60.
O |+48 |B 48 48
o |-toig |Z2 191 19.0
19t |~166g |B 25 25
-19lg [—230¢|B 39 39
0 [-28p|B 28 0.5

Figure F=3. Positive Section Adjustments




POWER SUPPLY RECORD

VOLTAGE VOLTAGE
CHECK PTS, | ADJUST READING DATE
REF |aDJUST “2'322‘352‘* TOLER~ READINGS REMARKS
VOLTAGE | VOLTAGE NOMINAL | ANCE X
o |-30 |77 30 0.8
0 |—-34 |u7 34 0.8
o |-u |8 I 0.4
o -4 |B 4 0.4
- |-14 |B 3 0.4
0o (-4 |B a 0.4
0 —17 |B 17 0.6
o |-20 [B 20 0.8
0 |-25 (B 25 1.0
0 |-175 |B 175 0.05
o |-13 |B 3 0.5
o |-15 |B IS 0.6
o |-16 |B 16 0.6
o |-18 |B 18 0.7
o |-21 |B 21 0.8
-34 |-40 | $6,57 U2 6 0.5
—40 |-60 | T6 20 08
-3¢ |-50 |B 16 0.6
-40 |-55 |B 15 0.6
-60 |-74 |S4,S5 14 05
-74 |-88 |U6 14 0.5
-88 |-71 |B 17 06
—74 |-100 | T5 26 1.0
-74 |-86 |B 12 0.5
-100 |-80 |[B 20 0.8
-100 |-95 |B 5 0.5
100 |-106 |S3 6 0.5
—-100 [-120 |US 20 0.8
—-100 |-17 |B 17 0.6
=120 |~150 |ua 30 12
—150 |-'90 |U3 40 1.6
—100 |-161 |s2 6l 2.4
150 |-140 |B 10 0.4
—150 [-125 |B 25 1.0
-150 |-165 |B I5 0.6
-150 |-166 |B 6 0.6
—190 |-175 | B 5 0.6
~190 |-216 |T4 26 1.0
190 |-203 |B I3 0.5
216 |—-258 | T3 a2 1.7
—216 |-229 |B 13 0.5
—258 |—300| T2 42 7

Figure F-4, Negative Section Adjustments




APPENDIX G

INPUT-0UTPUT ADJUSIMENT CRITERIA

1, INTRODUCTION.

The information provided herein is submitted as a guide to the installation
and field engineers and contains the criteria of adjustment of input-output
for Univae II. It includes necessary guides for use of plastic tape. Back-
ground information is provided for use when questions arise which have not
been covered.

Univac I input-output standards have been used where applicable, however,
one cannot necessarily expect the same performance. In some ways there are
improvements while in others there are not. For example: plastic tape will
probably be noted immediately as being poorer with respect to drop-outs, also
operation at doubled densities does not increase margins even with metal tape,
etc.

It is expected that maximum performance will be obtained when the input~-
ontpui'system is adjusted as specified herein; if this is not the case,
specific complaint should be made to Continuation Engineering, Univac II.

2. SYSTEM EVALUATION. |

What should be checked, how often and for what values?

ka. WRITE CURRENT. ~ The write currents should be checked weekly if plastic
tape is being used and monthly if not. The method of checking:

{1) Pick up a metal tape write on any servo,
(2) Measure the voltage at the plate of the write driver (approximately

+0.88V),



(3) Remove the associated 28D7; the voltage at the plate of the
driver should remain the same except with a negative polarity. Adjustment
is made with the cathode resistor of the driver.

(4) The tolerance is +1% or approximately 0,01 volt. Use care in

making these adjustments. The symmetrical write waveform which will result

will improve resolution,

b, READ AMPLIFIER GAINS. - ALWAYS MAKE SURE THAT THE HEADS ARE CLEAN AND
THAT THE DYNAVAR IS TIGHT IS TIGHT AND CLEAN BEFORE ADJUSTIMENTS ARE MADE. The
calibration tape to be used is a standard Univac calibration tape written
at 128 ppi. Before use, the calibration tape should be checked by comparing
the first recorded area with the second recorded area. (See ESD Service
Manual Section USE 30.01.52), If the variation is any greater than 10% on any
channel, the tape should be replaced. Read Qéins should be checked monthly.

(1) Make sure the amplifier noise is below the acceptable level
(see Section C-1),

(2) Potentiometer V2 on A3T should be adjusted for +350V at A3T7 using
A3T7 using a 1/2% meter. Potentiometer V4 on A3T should be adjusted for
minimum ripple at A3T7 as observed on the scope,

(3) Check to see that the ratio of plastic to metal gain is 1.6:1,
If the ratio has deviated by more than 10%, check the value of the feedback
components in the cathode of the first tube of the amplifier. Be sure to
include the switching transistor in your cheék.

(4) The amplifier should be capable of delivering 180V p-p without
distortion,

(5) The calibration is accomplished by observing the amplifier output
at the TT11l's on A4 & 5T while running a calibration tape forward and adjusting

the read attenuator in the Uniservo fer metal calibration level.
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(6) Calibration level is the percentage level of the calibration
tape times the nominal level., Nominal level at metal gain is 70V p-p; a
120% calibration tape 'then would have a calibration level of 1.2 x 70 = 84V p-p.
(7) Heads which cannot be calibrated by using the Uniservo read
attenuator should be returned for replacement., A check of the amplifier gain
may be made by plugging the suspected channel into other channels and comparing
gains.
c. NOISE
(1) BREAD AMPLIFIER
(a) 60 cycle hum at the input to the Schmitt triggers (TT1l’s,
A4-5T) should be less than .6V p-p at ﬁormal gain with the Uniservo read
relays picked up. If the hum is excessive try changing the amplifier tubes.
The first tube should be a 6AU6 with an A on it., The second tube is a 6AU6
with an A or B stamped on it, The cathode follower may have excessive heater
to cathode leakage - change it if necessary, Check gains after changing tubes.
Shields should be on the first and second tubes.
(b) The pre-~amp subchassis may be touching the main chassis.
This can cause spurious noise and the pickup of ground noise. The subchassis
should also be free to move to reduce vibrational pickup.
(2) LINE.~ No more than 2V zero to peak of noise should be observed
at the input to the Schmitts due to any cause. The items in this section
indicate areas to investigate should this figure be exceeded.
(a) All Jones plugs and émplifier connectors should be locked in
position firmly,
(b) There should be no grounds on the read cable shield except
at Al & 2T. The shields should be continuous, The inner and outer shield in

the cable from Al & 2T to the first servo should be insulated from each other



at the servo end. Only the inner shields should be continued into the
trellis via JPR-18.

(¢) Maximum separation should be maintained between the read
cables and others, both on the trellis and in the gooseneck. See print
XG142625 or XG142623 for cable placement in gooseneck.

(d) Each trellis section should be bonded firmly (2 places) to
the preceeding section., The first trellis section should be firmly bonded
to the computer frame.

(3) UNISERVO

(a) Measures should be taken to insure that all other cables are
removed from the proximity of the read cable at all times,

(b) A considerable number of arc and/or noise suppressors are
provided in the servo. The malfunction of any of these may result in system
noise. ‘Check for cold solder and no solder joints. Turning a servo off and
on with a read picked on any other servo should not result in any more than
the maximum noise.

(c) Excessive write crosstalk may occur due to a failure of a read
relay in the writing servo. The read relays are required to short out the
read transformers when non-energized. Oécasionally the normally closed contacts
do not make - write crosstalk results.

(d) wWrite cfosstalk and servo operational noise should be checked
semi-annually,

(e) Due to the short inter-block space the start read signal may
occur before the read relays are settled. This usually results in a pickup
in the first character read in, It can be eliminated by changing read relays,
It is believed to be caused by contact bounce, 'ie. even though a closed circuit

is made by the mercury, the platinum contacts bounce several times; this



bouncing produces a voltage in the order of 1/2 mv between the contacts.
Check DF607 and DF605A & AA to make sure that the start read is not occurring
too soon.
(f) The tape tension should be checked monthly. (See Uniservo
Manual,) Dirt should be removed from the loop box screens. Check daily.
d. SKEW. - Detected during operation by a bit moving from one character
to the adjacent one.

(1) Intra-system skew can be checked by writing on all ones tape
and observing the time relationship between each channel and the sprocket on
a dual trace scope while reading the tape on each serﬁo in turn. Generally,
no more than 7 microseconds time difference should be observed. The remaining
portions of this section deal with methods of improving skew,

(2) The front panel of the Uniservo should be properly aligned.

(a) The complete slignment should be checked semi-annually.
See Uniservo manual for procedure.

(b) The width of the tape guides should be checked every time
the guide assembly is cleaned. A go no-go gauge is available for this purpose.
See Uniservo manual,

(3) Check write currents per Section Al.

(4) If mechanical and electrical checks do not make a satisfactory
improvement the heads can be checked roughly by repeating 1.4.1 using one"
Uniservo only and checking each head on that Uniservo. The time displacement
should not be greater than 4 microseconds,

e. SCHMITT TRIGGER (should be checked monthly).

(1) The bias (measured at TT1l) should be 37.5 volts and is best

measured with a DC scope calibrated with machine voltages. The tolerance is

+4%. If a deviation of greater than 4% is observed check machine voltages,
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change the 6AL5 and try replacing the precision components in the
divider.

(2) A Schmitt trigger exhibits hysteresis, i.e. it sets at one
input voltage gnd resets at another. The first happens to be higher than
the second. The bias mentioned in 1.5.1 is so adjusted that the Schmitt
sets when the input AC signal reaches +7V and resets (produces an output)
when the signal passes through zero from positive to negative. These levels
must be maintained within a +5% tolerance in order to minimize skew, drop-out
and noise. The set and reset should be checked monthly. They can be observed
with a carefully calibrated DC scope (use machine voltages for calibration)
by probing at the first grid of the input tube. Two notches will be observed
on the positive going waveform. The top of the first is the set and the
bottom of the second the reset. The set is 44.5V +5% and the reset 38.5V +5%.

f. DYNAVAR

(1) Dynavar is used to extend the life of the head, reduce dirt
accumulation on the head and maintain a constant output and skew from the head.

(2) Dynavar necessitates higher amplifier gain and reduces resolution,

(3) Tension must be maintained on the dynavar. Dirt must be kept
from beneath it. This should be checked daily.

(4) Care must be taken to align the dynavar so that it runs squarely
across the head,

g. DELAY FLOP TIMING

(1) All delay flops should be adjusted as accurately as possible.
The running tolerance is +5%. They have a tendency to drift toward longer
delays, so that in adjusting the best procedure would dictate an adjustment

slightly below nominal,

Gl‘l
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(2) When adjusting delay flops the time base of the scope should
be calibrated with the 60 cycle power waveform or "t" pulses from the machine.
Do not rely upon the scope calibrator or the markings upon the dials.

(3)‘Some delay flop times are very critical and should be examined

twice a month, These are:

DF603B DF605A
DF604B DF605AA
DF607 DF679
DF60TB DF681
DF605B TF612B
DF 605BB
(4) The rest of the delay flops should be checked monthly,
h. TAPE
(1) METAL

(a) The maximum tape noise allowable is 8% or ,08 x 70 = 5.6V p-p.

(b) Tapes have a minimum signal output of 40% or .4 x 70-28V p-p.

(¢) Tapes may exist with a maximum signal of 200%. Maximum level
is now 125% but was not imposed on early tapes,

(d) Signal variation may be permitted on a single channel, from
one channel to the next or both as long as the variation does not exceed the
limits stated above,

(e) Besolution (the ratio of the amplitude of successive pulses
to the amplitude of the first pulse) should not be less than 80% on a Univac II.
The inspection level is 90%. However resolution is poorer on Univac II than
on the tape tester,

(f) Bad spots should be marked in accordance with SP374.

(g) Splicing should be done in accordance with SP97.

(h) Tape Testing.
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1 Where possible a tape tester should be used as tape testing
is a very inefficient use of a computer,

'g If a tester is not available, computer test of metal tape
can be accomplished by using an appropriate routine which writes as near solid
information as possible. The test should be run three times on the same piece
of tape to help insure a complete test of the tape i.e. to insure test of the
space between blocks.

3 Tests should be run at the highest computer density with
read back in the backward direction at low gain.

(2) PLASTIC
(a) The maximum allowable tape noise is 5%, which is better
than for metal tape, making possible the use of a plastic gain switch.
(b) The inspection signal levels have 120% as the maximum and 40%
as the minimum,
(c) The average signal level is generally much more constant with
plastic tape.
(d) Resolution to be expected with plastic tape on Univac II is
in excess of 60%.
(e) The oxide surface cannot withstand abuse, therefore extreme
care should be used when handling the tape.
(f) Bad spots should be marked in accordance with SP284.
(g) Splicing should be done in accordance with SP283.
(h) Plastic tape can be field tested per lh above.
i. HEADS
(1) READ-WRITE
(a) Read-write heads should be mounted with care., Make sure that

there are no dirt or burrs which might tilt the head.



(b) Dirt should be removed from the head daily with a clean

finger or a soft tissue.

(c¢) The head cables should be locked to the head and placed as

far from the center~drive as possible.

(2) ERASE

(a) The top of the erase head should attract the North seeking

point of a compass.

(b) The -spacing between head and tape should be 1/32" and should

be checked monthly.

(c) There should be no foreign material between the pole pieces.

Check monthly.

3.

INPUT-OUTPUT MAINTENANCE SCHEDULE (Extracted from the Preceding).

a.

DAILY CHECKS

(1) Dynavar Tension.

(2) Clean Read-Write Head.

(3) Dirt in the Loop Box Screens.

WEEKLY CHECKS

(1) Write Current (if using plastic tape).

SEMI~-MONTHLY CHECKS

(1) Delay Flops.

MONTHLY CHECKS

(1) Write Current (if plastic tape is not being used).
(2) Read Amplifier Gains.

(3) Schmitt Trigger.

(4) Delay Flops.

(5) Erase Head.

(6) Tape Tension.



e. SEMI-ANNUAL CHECK

(1) Uniservo mechanical alignment.

(2) Write crosstalk and Uniservo operational noise.
f. MISCELLANEOUS

(1) Width of tape guides should be checked whenever guides are cleaned.
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