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Table 5-17. Uniservo, Input-Output, and HSB Controls and Indicators, Located Across Top Center Panel (cont) 

Number and Type 

5-16 

Distribution f Fundion 

CONTROP 

1 switch, 3-position locking, marked 
I.S. O-E, with 2 associated neons 

1 switch, 3-position locking, marked 
O.S. O-E, with 2 associated neons 

1 switch, 2-position locking, marked 
1-0 INT., with 1 associated neon 

switch, 3-position, marked I.S. 
ERROR INSERT 

switch, 2-position non locking, 
marked I.S. ERROR CLEAR 

switch, 2-position nonlocking, 
marked O.S. ERROR CLEAR 

1 switch, 2-position locking, marked 
HSB TO MEM. 

1 switch, 2-position locking, marked 
HSB TO SYO 

1 switch, 3-position locking, marked 
HSB O-E, with 2 associated neons 

I switch, 2-position locking, marked 
HSB COMP., with 1 associated 
neon 

Released: no effect. 
Up: marked with dot, connects the 2 odd-even check cir­

cuits in the input synchronizer to DELETE SELECTOR 
switch. 

Down: inhibits output gates of 'input-synchronizer odd-even 
check circuits. Lights green error-delete jewel-light. 

Released: no effect. 
Up: marked with dot, connects the 2 odd-even check circuits 

in the output synchronizer to DELETE SELECTOR switch. 
Down: inhibits output gates of output-synchronizer odd­

even check circuits. Lights green error-delete jewel-light. 

Released: no effect. 
Down: inhibits G815 to release input-output interlock gate. 

Lights green error-delete jewel-light. 

Released: no effect. 
Up: nonlocking, marked S, sets FF601A, the final-storage 

flip-flop in check-pulse position (in input synchronizer) 
to add a check pulse to combinations containing an odd 
number of pulses. Introduces an artificial error in input 
synchronizer to test operation of odd-even check circuits. 

Down: locking, marked R, restores FF601A to remove 
check pulse from combinations containing an even number 
of pulses. Introduces an artificial error in input synchron­
izer to test operation of odd-even check circuits. 

Released: no effect. 
Down: clears input synchronizer errors by clearing tape­

check, input-synchronizer-greater-than-720, input-synchro­
nizer-odd-even, and input-output-interlock error circuits, 
generating a read-ending signal to clear the read-interlock 
flip-flop and read thyratron, restoring the final-storage 
flip-flops, and clearing BC601 to odd. 

Released: no effect. 
Down: clears output synchronizer errors by clearing tape­

check, output-synchronizer-odd-even, and input-output­
interlock error circuits, and generating a write-ending 
signal to clear the write-interlock flip-flop and write 
thyratron. 

Released: alerts G414 to read contents of high-speed bus 
to memory during normal operation. 

Down: alerts G414 to read contents of barred high-speed 
bus to memory. 

Released: no effect. Normal operating procedure: con­
tents of unbarred high-speed bus read to output-synchro­
nizer register during output instructions. 

Down: energizes HSB-to-rSY02 relay on PT backboard 
to read contents of barred high-speed bus to output-syn­
chronizer register during supervisory control output 
instructions. 

Released: no effect. 
Up: marked with dot, connects output gates of both odd­

even check circuits in HSB to DELETE SELECTOR switch. 
Down: inhibits output gates of both HSB-odd-even check 

circuits. Lights green error-delete jewel-light. 

Released: no effect. 
Down: inhibits output gate of the check circuit that de­

tects a disagreement between the duplicate high-speed 
buses. Lights green error-delete jewel-light. 
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Table 5-17. Uniservo, Input-Output, and HSB Controls and Indicators, Located Across Top Center Panel (cont) 

Number and Type 

14 neons 

,. <' -,j-.~- -

Distribution 

1 switch, 2'position nonlocking, 
marked HSB ERROR INSERT 

1 switch, 3-position, marked AU­
TOMATIC RE-READ above 
switch, located on right center 
panel, with 2 associated neons. 
(See Indicators.) 

Fundion 

Released: no effect. 
Down: alerts G+445 to read random t76+ pulses into the 

barred high-speed bus. Used to test HSB comparator cir­
cuit, which should indicate disagreement when switch is 
down. 

Released: permits automatic re-read when input error is 
detected. (Normal operation.) 

Up: nonlocking, marked CLEAR, clears all automatic re­
read circuits. 

Down: locking, marked LOCKOuT, prevents input errors 
from starting an automatic re-read. 

INDICATORS 

2 located above SERVO SEL. switch Upper for unbarred check circuit, lower for barred. 

1 located above TAPE CHECK 
switch 

1 located above 1.5.>720 switch 

2 located above 1.5. O-E switch 

2 located above 0.5. O-E switch 

1 located above 1-0 INT. switch 

2 located above HSB O-E switch 

Lights when servo-selector check circuit has detected more 
than 1 line energized in servo selector. Remains lighted 
until start bar is pushed down. 

Lights when tape-check circuit detects information without 
a sprocket pulse. Remains lighted until 1.5. ERROR 
CLEAR or 0.5. ERROR CLEAR switch is pushed down. 

Lights when check circuit detects error in input count. 
Remains lighted until GENERAL CLEAR, 1.5. ERROR 
CLEAR, or 1.5.> 720 switch is pushed down. 

Upper for unbarred check circuit, lower for barred. 
Lights when input-synchronizer odd-even check circuit de­

tects combination with even number of pulses. Remains 
lighted until 1'.5. ERROR CLEAR switch is pushed down. 

Upper for unbarred check circuit, lower for barred. 
Lights when output-synchronizer odd-even check circuit de­

tects combination with even number of pulses. Remains 
lighted until 0.5. ERROR CLEAR switch is pushed down. 

Lights if read or write instruction takes place when appro­
priate interlock is not set, or if tape direction indicated 
by static-register instruction differs from direction indicated 
by input-output control circuits. Remains lighted while 
input-output interlock gate is inhibited until GENERAL 
CLEAR, 1.5. ERROR CLEAR, or 0.5. ERROR CLEAR 
switch is pushed down. 

Upper for unbarred, lower for barred check circuit. 
Light when odd-even check circuits detect combination with 

even number of pulses. Remain lighted until start bar 
is pushed down. 

1 located above HSB COMPo switch Lights when high-speed comparator detects disagreement 
between the duplicate high-speed buses. Remains lighted 
until start bar is pushed down. 

2 located above AUTOMATIC 
RE-READ switch 

1 marked AUTO RE-READ lights when RY2 is energized 
during all automatic re-read operations. 

1 marked ORIGINAL DIRECTION lights when tape resumes 
the direction in which it was moving when error was 
detected. Also lights when Ledex switch is in even-num­
bered position. 

5·17 
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Table 5-18. Sequencing-Fault Controls and Indicators, Located Across Top Center Panel 

Number and Type 

6 telephone· key switches 

1 jack 

8 neons 

5·18 

Distribution Function 

CONTROLS 

switch, 3-position nonlocking, 
marked CU. ERROR INSERT 

1 switch, 2-position locking, marked 
TIME OUT with 1 associated 
neon 

1 switch, 3-position locking, marked 
CYC UNIT, with 2 associated 
neons 

1 switch, 3-position locking, marked 
F.T. OUTPUT, with 2 associated 
neons 

Released: no effect. 
Up: marked A, inhibits G502 to delete one input to HA416 

(one output from barred 7 -pulse and I3-pulse loops in 
the cycling unit). 

Down: marked B, inserts one extra pulse in HA422, half­
adder which compares duplicate 7-pulse and 13-pulse loops 
in the cycling unit. 

Used to test cycling-unit check circuits, which should indicate 
error when switch is used. Does not insert pulse in the 
cycling unit loops; affects the check circuit. 

Released: no effect. 
Down: inhibits output gate of circuit which checks for 

agreement between the 2 time-out flip-flops (FFTO and 
FF'fO). Lights green error-delete jewel-light. 

Released: no effect. 
Up: marked with dot, connects output gates of the 2 cycling­

unit check circuits (G335 and G336) to DELETE SE­
LECTOR switch. G335 normally passes an A-type error 
(disagreement between the barred 7 -pulse and I3-pulse 
loops and the 27 -pulse delay), while G336 passes a B-type 
error (disagreement between duplicate 7 -pulse and 13-
pulse loops). 

Down: marked CYC UNIT, inhibits both G335 and G336. 
Lights green error-delete jewel-light. 

Released: no effect. 
Up: marked with dot, connects to DELETE SELECTOR 

switch the 2 output gates of the duplicate circuits which 
check for an even number of function signals. 

Down: marked F.T. OUTPUT, inhibits output gates of the 
duplicate function-table output checkers. Lights green 
error-delete jewel-light. 

1 switch, 2-position locking, marked Released: no effect. 
F.T. INTER., with associated Down: inhibits output gate of intermediate-line check cir­
neon cuit, which detects simultaneous selection of more tban 

one intermediate line. Lights green error-delete jewel-light. 

1 switch, 3-position locking, marked 
TANK SEt., with 2 associated 
neons. (See Indicators.) 

marked TIME-OUT RESET, 
located bottom left panel 

Released: no effect. 
Up: marked with dot, connects output gates of both mem­

ory-selector check circuits to DELETE SELECTOR switch. 
Down: marked TANK SEL., inhibits output gates of both 

memory-selector check circuits. Lights green error-delete 
jewel-light_ 

The multivibrator unit plugs into this jack. Since the multi­
vibrator energizes the start relay, it performs much the 
same function as the start bar and can provide a start pulse 
at controlled intervals. 

INDICATORS 

1 located above TIME OUT switch Lights when time-out check circuit detects disagreement be­
tween duplicate time-out flip-flops. 

2 located above CYC UNIT switch Upper for A-type error, lower for B-type error. 
Light when respective comparison circuits detect disagree­

ment among the cycling-unit loops. Remain lighted until 
CU-TSC CLEAR switch or start bar is pushed down. 

2 located above F.T. OUTPUT Upper for unbarred check circuit, lower for barred. 
switch Light when duplicate function-table output check circuits 

detect an odd number of function signals. Remain lighted 
until start bar is pushed down. 

1 located above F.T. INTER. switch Lights when function-table intermediate-line check circuit 
detects an error. Remains lighted until start bar is pushed 
down. 
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Table 5-18. Sequencing-Fault Controls and Indicators, Located Across Top Center Panel (cont) 

Number and Type Distribution Function 

INDiCATORS 

2 located above TANK SEL. switch Upper: marked 4TH, for check circuit on 1st address·digit 
(hundreds) selector. 

Lower: marked 5TH, for check circuit on 2nd address·digit 
(tens) selector. Light when selector check circuits detect 
1 or more, 2 or more, or no selector lines energized, during 
an operation which requires memory selection. 

Table 5-19. Arithmetic Fault Controls and Indicators, Located Across Top Canter Panel 

Number and Type 

10 telephone·key switches 

Distribution Function 

CONTROLS 

1 switch, 3·position locking, marked Released: no effect. 
ADDER MIN., with 2 associated Up: marked with dot, connects output gates of adder­
neons minuend odd-even check circuit and minuend·comparison 

check circuit to DELETE SELECTOR switch. 

1 switch, 3-position locking, marked 
ADDER SUB., with 2 associated 
neons 

1 switch, 3-position locking, marked 
ADDER ALPH., with 2 associ­
ated neons 

1 switch, 2-position locking, marked 
ADDER COMP., with 1 associ­
ated neon 

1 switch, 2-position locking, marked 
F COMP., with 1 associated neon 

1 switch, 2-position locking, marked 
L COMP., with 1 associated neon 

1 switch, 2·position locking, marked 
A COMP., with 1 associated neon 

Down: marked ADDER MIN, inhibits output gates of odd­
even check circuit and comparison check circuit on the 
minuend inputs to duplicate algebraic adders. Lights green 
error-delete jewel-light. 

Released: no effect. 
Up: marked with dot, connects output gates of adder­

subtrahend odd-even check circuit and adder-subtrahend 
comparison check circuit to DELETE SELECTOR switch. 

Down: marked ADDER SUB., inhibits output gates of odd­
even check circuit and comparison check circuit on sub­
trahend inputs to duplicate algebraic adders. Lights green 
error-delete jewel-light. 

Released: no effect. 
Up: marked with dot connects to DELETE SELECTOR 

switch the output gates of circuits that detect alphabetic 
characters occurring simultaneously in minuend and sub· 
trahend inputs to duplicate algebraic adders. 

Down: marked ADDER ALPH., inhibits output gates of 
duplicate detector circuits. Lights green error-delete jewel­
light. 

Released: no effe<!t. 
Down: inhibits output gate of circuit that detects disagree­

ment between sums produced by duplicate algebraic adders. 
Lights green error-delete jewel-light. 

Released: no effect. 
Down: inhibits output gate of circuit that detects disagree­

ment between the contents of duplicate F registers. Lights 
green error·delete jewel-light. 

Released: no effect. 
Down: inhibits output gate of circuit that detects disagree­

ment between the contents of the duplicate L registers. 
Lights green error-delete jewel-light. 

Released: no effect. 
Down: inhibits output gate of circuit that detects disagree­

ment between contents of the duplicate A registers. Lights 
green error-delete jewel-light. 

1 switch, 2-position locking, marked Released: no effect. 
X COMP., with 1 associated neon Down: inhibits output gate of circuit that detects disagree­

ment between the contents of the duplicate X registers. 
Lights green error-delete jewel-light. 
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Table 5-19. Arithmetic Fault Controls and Indicators, Located Across Top Center Panel (cont) 
i 

Number and Type Distribution Function 

14 neons 

1 switch, 2-position locking, marked Released: no effect. 
CONDo TRANS., with 1 associ- Down: inhibits output gate (G346) of flip-flop FF402. 
ated neon FF402 is set when there is disagreement between barred 

and unbarred FF155, the flip-flop which produces the 
conditional transfer signal. Lights green error-delete jewel­
light. 

1 switch, 2-position locking, marked 
X-7- ERROR STOP 

Released: (unless MASTER DELETE switch is pushed 
down) alerts G440 and G440 to pass error-signal output 
from A-register comparison check or X-register comparison 
check circuits to set time-out flip-flop in control circuits. 
Error detected by check circuits cannot stop computer until 
subsequent time-out. 

Down: no effect. Computer stops in next time-out if an 
error develops. 

INDICATORS 

2 marked OVERFLOW, located to 
left of SECOND INSTRUC­
TION DIGIT decoder (center 
panel) 

2 located above ADDER MIN. 
switch 

2 located above ADDER SUB. 
switch 

2 located above ADDER ALPH. 
switch 

located above ADDER COMPo 
switch 

4 located above F COMP., L 
COMP., A COMP., and X 
COMPo switches, respectively 

located above CONDo TRANS. 
switch 

Upper for FF705, lower for FF705. 
Light when the duplicate overflow flip-flops are set, indicating 

capacity of adder has been exceeded and a carry from 
the 11 th place has been produced. 

Upper: marked O-E, lights when odd-even check circuit 
on unbarred minuend input to algebraic adder detects 
digit with even number of pulses.* 

Lower: marked COMP., lights when disagreement occurs 
between 2 minuend inputs. Remain lighted until start 
bar is pushed down. * 

Upper: marked O-E, lights when odd-even check circuit 
on unbarred subtrahend input to algebraic adder detects 
digit with even number of pulses. 

Lower: marked COMP., lights when disagreement occurs 
between 2 subtrahend inputs. Remain lighted until start 
bar is pushed down. 

Upper for unbarred detector circuit, lower for barred. 
Light when alphabetic-character detector circuits find simul­

taneous alphabetic characters in minuend and subtrahend 
inputs to adder during ll-place addition (A, S, and X 
instructions). Also light when any character other than 
a sign is detected in sign position. Remain lighted until 
start bar is pushed down. 

Lights when disagreement is detected between sums produced 
by duplicate adders. Remains lighted until start bar is 
pushed down. 

Lights when disagreement is detected between duplicate F 
( L,A,X) registers. Remains lighted until start bar is 
pushed down. 

Lights when FF402 is set, indicating disagreement between 
2 conditional-transfer flip-flops. Remains lighted until 
start bar is pushed down. 

* ADDER MIN. and ADDER SUB. neons: In early Univac systems, the upper neon is the indicator for the unbarred odd­
even checker. the lower for the barred. These systems haTe no ~parison circuit between the 2 cbeck circuits. 
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Table 5-20. AGC and Video Monitor Controls, Located on Left of Panel 

" ,._.... I . . ... 
Number and Type 

2 telephone-key switches 

12 pushbuttons, interlocking, 
marked REGISTER SELEC­
TOR, located on center of 
left panel 

20 pushbuttons, interlocking, 
marked MEMORY SELEC­
TOR-HUNDREDS and 
MEMORY SELECTOR­
TENS 

Distribution 

1 switch, 3-position locking, marked 
OSCILLOSCOPE (also called 
group selector switch) 

1 switch, 3-position locking, marked 
SYNC below switch, located on 
top left panel 

Function 

Released: no effect; the circuit is non restoring. 
Up: marked GROUP 1, makes final selection, for AGC and 

video monitoring, between pairs of circuits tapped by 
REGISTER SELECTOR pushbuttons. The upper source 
of the pushbutton is the one selected: HSB, ii, 1, A, 
X, Y, CR (long delay), Q (further selection is made by 
SECONDARY SELECTOR r'lushbuttons: 0-5 for rO, 6 
for rSYIl, 7 for rSY01, 8 for SYIP, and 9 for SYOP), 
TC (the temperature-control channels, selected by SEC­
ONDARY SELECTOR 0-6), TPG (the 11th local driver, 
selected by SECONDARY SELECTOR 0), and C (the 
control counter). The M pushbutton does not connect 
through the OSCILLOSCOPE switch. 

Down: marked GROUP 2, selects from the lower sources 
of the REGISTER SELECTOR pushbuttons: HSB, F, 
L, A, X, V, CR (short delay), r (further selection is made 
by SEC;ONDARY SELECTOR pushbuttons: 0-5 for rI, 
6 for rSYI2, 7 for rSY02), CU (further selection is made 
by SECONDARY SELECTORS 0-4), and TPG (first 10 
local drivers, further selection made by SECONDARY 
SELECTORS 0-9). The control-counter selector push­
button (C) is ineffective when the OSCILLOSCOPE switch 
is pushed down (GROUP 2 position). 

Released: marked pO, selects minor-cycle synchronizing 
pulse from the Central Computer time-selection circuits, 
for synchronizing sweep on monitor oscilloscope when 
inspecting short-tank registers. 

Up: marked OpO, selects major-cycle synchronizing pulse 
from time-selection circuits, for inspecting all contents of 
a 10-word register at one time. 

Down: marked TSP, selects a synchronizing pulse from 
time-selection circuits for inspecting one selected word 
from a 10-word group (according to the 6th instruction 
digit in the static register) on the oscilloscope. 

Connects both high-speed buses to OSCILLOSCOPE switch. 1 marked HSB 

5 marked flF, 
and Y/V 

IlL, AI A, XIX, Connects indicated pairs of registers to OSCILLOSCOPE 
switch. 

1 marked CR Connects long-delay and short-delay halves of control regis. 
ter to OSCILLOSCOPE switch. 

1 marked M Connects MEMORY SELECTOR - TENS and MEMORY SE-
LECTOR - HUNDREDS pushbuttons to AGC jack and 
monitor oscilloscope. 

3 marked Oil, TCICU, and TPG Connects SECONDARY-SELECTOR circuits to OSCILLO. 
SCOPE switch. 

1 marked C Connects control counter signal to GROUP 1 contacts of 

10 pushbuttons marked 00, 10, 20, 
30, 40, 50, 60, 70, 80, 90 

10 push buttons marked 0, 1, 2, 3, 
4, 5, 6, 7, 8, 9 

OSCILLOSCOPE switch. 

Selects one group (of 10 possible groups) of 100 successive 
memory locations, when M pushbutton of REGISTER 
SELECTOR is pushed. 

Selects one group of 10 memory locations from 100 selected 
by the MEMORY SELECTOR-HUNDREDS pushbuttons. 
The 10 words in the 10 selected memory locations are 
sent through contacts of relay governed by M pushbutton 
of REGISTER SELECTOR, to monitor oscilloscope and 
AGC jack. The 10 words are presented on oscilloscope as 
a 10-word grouping when SYNC switch is pushed up to 
OpO, as 10 superimposed single words when. SYNC switch 
is released, or individually when SYNC switch is pushed 
down to TSP, which selects the word determined by the 
6th instruction-digit flip-flops. 
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Table 5·20. AGC and Video Monitor Controls, Located on Left of Panel (cont) 

U' . 

Number and Type Distribution Function 

1 jack 

10 pushbuttons, interlocking, 
marked SECONDARY SB· 
LECTOR 

marked AGC 

10 push buttons marked 7p/0, 7p/1, 
13p/2, 13p/3, 27p/4, 5, SYI/6, 
SYO/7, SYIP/8, SYOP/9 

External voltmeter used for measuring automatic·gain·control 
voltage is plugged into this jack. The various circuits 
whose AGC voltages are measured at this jack are selected 
by REGISTER, MEMORY, and SECONDARY SELECTOR 
push buttons and OSCILLOSCOPE switch. 

Push buttons are used in conjunction with 0/1, TC/CU and 
TPG pushbuttons of REGISTER SELECTOR. Connections 
are shown in table 5·21. 

Table 5·21. Register.Selector Connections 

To 011 Relay To Tclcu Relay To TPG Relay 

Secondary 
Seledor Group 1 Group 2 Group 1 Group 2 Group 1a Group 2a 

(Temperature Control) (Cycling Unit) 

7p/0 rO·1 d·1 GV tank 7 ·pulse loop 11 1 

7p/1 rO·2 d·2 NT tank Duplicate 7-pulse looph - 2 

13p/2 rO·3 d·3 NV tank 13-pulse loop - 3 

13p/3 rO·4 d·4 NX tank Duplicate 13-pulse looph - 4 

27p/4 rO·5 d·5 MT tank 27-pulse line - 5 

5 rO·6 d-6 MV tank - 6 

SYI/6 rSYIl rSYI2 MX tank - 7 

SYO/7 rSYOl rSY02 - - 8 

SYIP/8 SYIP - - - 9 

SYOP/9 SYOP - - - 10 

a Local evers. 
h Part, but not all, of the cycling unit is duplicated. The duplicate outputs of these 7- and 13-pulse loops are not always used 

in duplicate circuits. 

Number and Type 

1 rotary switch, marked 
TANK HEATER VOLT· 
AGE MONITOR, located at 
left of lower center panel 

Table 5·22. Heater Monitor Control and Indicators 

Distribution Function 

CONTROL 

1 rotary switch, 7-position, marked 
from left to right GV, NT, NV, 
NX, MT, MV, MX 

Used with TANK HEATER VOLTAGElVOLTAGE MONI­
TOR REMOTE switch. Selects 1 of 7 long-tank tempera­
ture-control channels for monitoring voltage present at 
anode of heater-coil driver. Switch is, in some cases, 
numbered counterclockwise instead of being marked with 
the tank designations. In these instances, position 1 picks 
up GV tank; 2, NT tank; 3, NV tank; 4, NX tank; 5, MT 
tank; 6, MV tank; 7, MX tank. 

See paragraphs 2·91 through 2-94. INDICATORS, Located Bottom of Left Panel 

1 neon, marked STAND-BY 
POWER (HEATER) 

'·22 

Lights when control power is turned on, which applies a-c 
standby heating power to long-tank heating coils. Remains 
lighted until control power is removed or when computer 
overheats. In early installations (I to VI), remains lighted 
until de is turned on, which opens contacts of RP22 to 
disconnect stand-by power from long-tank heater circuits. 



Number and Type 

7 neons, STAND-BY HEAT­
ERS - LONG TANKS 

16 neons, HEATERS - SHORT 
TANKS 

System Analysis 

Table 5-22. Heater Monitor Control and Indicators (cont) 

Distribution Function 

INDiCATORS 

marked from left GV, NT, NV, 
NX, MT, MV, MX 

marked from left to right, top and 
bottom F, P, L, Y, A, A, x, X, 
C, V, CRl, CR2, SYI1, SYI2, 
SYOl, SY02 

Lights when a-c standby power is applied to heater circuit 
in associated long-tank. Remains lighted until ac is re­
moved. These lights should never be on after de is turned 
on, cycling unit is started, and the long-tank doc heat has 
stabilized. 

Light when driver for an associated short-tank heater coil 
is conducting, indicating that heat is being applied to 
short tank. Remain lighted until heater-coil driver is cut off. 

Table 5-~3. Voltage Monitor Controls and Indicators, Located on Right of Panel 

Number and Type Distribution Function 

CONTROLS -----------------.,------------------
voltmeter, zero·centered, 

graduated in percentage of 
allowable deviation 

5 telephone-key switches 1 switch, 3-position locking, mar ked 
TANK HEATER VOLTAGE 
above switch 

1 switch, 3-position locking, marked 
MEASURE/DELA YED SHUT­
OFF 

1 switch, 2-position locking, marked 
REF. VOLTAGE 

Connected to voltage-monitor circuit when TANK HEATER 
VOLTAGE/VOLTAGE MONITOR REMOTE METER 
switch is released, and MEASURE switch is pushed up. If 
VOLTAGE MON. MANUAL switch is pushed down, 
voltage-pair selector pushbuttons must be used. If it 
is released, automatic voltage-monitor stepping circuit con­
nects meter to successive pairs of voltages. 

See paragraphs 2-78 through 2-83. 

The switch is also called the meter-transfer switch. 
Released: connects the deviation meter between MEASURE 

switch and sampling contact to which selected voltages are 
brought from pickup of stepping switches. 

Up: marked TANK HEATER VOLTAGE, connects devia­
tion meter between +200-volt source and TANK HEATER 
VOLT AGE MONITOR selector switch. 

Down: marked VOLTAGE MONITOR REMOTE METER, 
removes deviation meter from monitor circuit, and con­
nects monitor circuit to terminals B6-13 and B6-7 in 
negative-voltage capacitor area of power supply. Volt­
meter can be connected to these terminals, for remote 
monitoring. Negative-voltage capacitor area is between 
bays Z and W of power supply; terminals B6-l3 and B6-7 
are on terminal strip just next to bay Z. 

Released: connects relay RP3 located in KL corner, between 
voltage-sampling contact and REF. VOLTAGE switch. 
When switch is in this position any voltage that has de­
viated beyond its maximum allowable range does not 
shut off dc, but stops automatic stepping circuit. 

Up: marked MEASURE; connects deviation meter between 
voltage-sampling contact and REF. VOLTAGE switch. 
Permits automatic sampling of voltages until switch is 
pushed down. Lights red voltage-monitor jewel-light. 

Down: marked DELAY SHUT-OFF, connects relay RP3 
between voltage-sampling contact and REF. VOLTAGE 
switch. Lights red voltage-monitor jewel-light. When 
faulty voltage is found with switch in this position, relay 
RP3 inhibits stepping circuit, and after 30-second delay, 
shuts off de. 

Released: connects armature of MEASURE/DELAYED 
SHUT-OFF switch to relative reference supply. 

Down: marked ABSOLUTE, connects armature of MEAS­
URE/DELAYED SHUT-OFF switch to absolute reference 
supply. 
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Table 5-23. Voltage Monitor Controls and Indicators, Located on Right of Panel (cont) 

__________ N_u_m_b~er---a-n-d-T-y-p-e------~~------------~D~is-tr-ib-u-ti-O_n _______ ~~-LI'~------------~------Fu-n-c-ti-on--~-------------------
CONTROf_S ________________________________ ~ ___________ _ 

26 pushbuttons, interlocking 

2 jewel-lights 

26 neons 

1 switch, 2-position locking, marked 
VOLTAGE MON. MANUAL 
SWITCHING 

switch, 2-position nonlocking 
marked VOLTAGE MON. 
FAULT RELAY RESET 

6 horizontal, marked from left to 
right 0-5, and 20 vertical push­
buttons marked from top to 
bottom 0-19 

Also called automatic/manual switch. 
Released: applies power to automatic stepping circuit which 

activates solenoid that turns stepping switches. The 120 
voltage-pairs are selected and monitored at rate of one a 
second. 

Down: marked VOLTAGE MON. MANUAL SWITCH­
ING, permits selection of individual voltage-pairs by means 
of selector push buttons, and removes power from stepping 
circuit. 

Used during automatic monitoring operations. When moni­
toring operation stops, fault relay must be reset before 
monitoring can continue. 

Released: no effect. 
Down: marked VOLTAGE MON. FAULT RELAY RESET, 

resets fault relay. 

Column-selector pushbuttons used with row-selector push­
buttons to select voltage-pair during manual monitoring. 

INDICATORS 

1 purple marked HIGH and 1 
green marked LOW 

6 horizontal, marked from left to 
right 0-5 and 20 vertical, marked 
from top to bottom 0-19 

------------------------------------------
Lights if relay RP3 detects voltage deviation that exceeds 

(falls below) allowable range. Remains lighted until 
fault relay is reset by pushing the VOLTAGE MON. 
FAULT RELAY RESET switch down. 

Light when associated pushbuttons are pushed down, or when, 
during automatic monitoring, associated voltage-pair is 
being inspected. Remain lighted until another pushbutton 
is pushed down. 

Table 5-24. Abnormal-Operation Indicators, Located at Middle of Right Panel 

Number and Type Distribution 

6 jewel-lights 1 red 

1 green 

1 blue 

1 orange 

I white, marked B 

1 white, marked P 

5-24 

Fundion 

Voltage monitor and servo power indicator. 
Lights when the MEASURE/DELAYED SHUT-OFF switch 

is pushed either up or down, when SERVO POWER switch 
is pushed up to OFF. 

Error-delete indicator. 
Lights when any error-delete switch is pushed down, when 

the MASTER DELETE switch is pushed down, or when 
the MEMORY CLEAR switch is pushed up to INHIBIT 
PMC position. 

Static register indicator. 
Lights when any static register switch is pushed up or down. 

Interrupted-operation switch indicator. 
Lights when the interrupted-operation switch is in any 

position other than continuous. 

Breakpoint indicator. 
Lights when the BREAKPOINT switch is pushed down, or 

when one or more of the CONDITIONAL TRANSFER 
BREAKPOINT SELECTOR pushbuttons is pushed down. 

Block subdivider. Marked P for printer. 
Lights when one or more BLOCK SUBDIVISION SELEC­

TOR push buttons is pushed down. 

J' 
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5-12. The control printer is not intended to be used 
as an output device during normal operation, but for 
testing, correcting programs, inspecting intermediate 
results, and in other special conditions, it is invaluable. 

5-13. The printer is the same as that used with the 
Unityper and Uniprinter. It is an electronically­
actuated electromechanical typewriter. The control 
circuits are in the cabinet and in bay A. The printer 
itself is on top of the cabinet. All information typed 
in on the supervisory keyboard is printed out on the 
printer unless the printer is on SKIP. If the printer 
is turned off, the absence of the first printer-action 
signal from the printer prevents type-in. 

5-14. The printer also can be used independently of 
the supervisory keyboard. The printer cabinet con­
trols and indicators are discussed in paragraphs 5-22 
and 5-23. Further information concerning the printer 
is available in the Uniprinter Maintenance manual. 

5-15. ALPHANUMERIC KEYBOARD. There are 
72 keys, a spacebar on the left, and a start bar on the 
right of the supervisory control keyboard. 

5-16. All of the character keys operate microswitches 
under the keyboard, discharging capacitors through an 
encoding matrix to send pulse combinations into one 
of the two input-synchronizer registers. At the same 
time, the same pulse-combination is set up in the 
printer thyratrons. The SKIP, BACKSPACE, NO 
LOOP, LOOP 1, and LOOP 2 keys are effective only on 
the Unityper. 

5-17. Each of the printer control keys (SHIFT, 
SPACEBAR, SHIFTLOCK, UNSHIFT, CARRIAGE 
RETURN, and TAB) also sends a pulse-combination 
into the input synchronizer register, on NORMAL and 
COMPUTER DIGIT positions of the PRINT SELEC­
TOR switch, besides performing the necessary oper­
ation at the control printer when on NORMAL. A 
complete description of the supervisory control key­
board is given in the Uniprinter manual. 

5-18. The start bar is at the bottom right of the con­
trol keyboard. It starts the computer by: 

( 1) Restoring the STOP flip-flop, FF205. 
(2) Restoring all error flip-flops except the five 

input-output error and tank-selection error flip-flops. 

5-19. The ERASE and the WORD REL. keys are used 
during supervisory type-ins. The ERASE key deletes 
an incorrect type-in. The word-release key permits 
the computer to accept a completed word. The ERASE 
key is used whenever the operator has made an error 
and wishes to cancel an utlcoml'leted word. There 
are several circumstances in which this is necessary, 
the most obvious being a typographical error. There 
are several types of input errors that the computer de­
tects (for example: characters typed without sufficient 

time between them; more or fewer than 12 digits in 
a word). These errors light the INPUT ERROR neon 
and deenergize the keyboard. 

5-20. The ERASE key clears the precessor and re­
starts it. It clears the partially constructed word out 
of the input-synchronizer register, and clears the input 
flip-flops. It also clears the input-error flip-flop. When 
the key is released, it clears the odd-even counter, 
BC601, in the input synchr .. nizer to odd. The oper­
ator then retypes the word. 

5-21. When the twelfth-digit neon lights, a word has 
been correctly typed into the input-synchronizer 
register and the operator can push the WORD 
REL. key. This key closes a relay, one pole of 
which sends a voltage through a special encoder that 
causes the control printer to print a period at the end 
of the word. Voltage from the second pole samples 
the input-error circuits; if no error is present, it opens 
the output gate from the synchronizer registers and 
generates a supervisory read-ending (SRE) signal. 
This signal steps the program counter, and the new 
program-counter step enables function signals to trans­
fer the word from the input-synchronizer register to 
the memory or the control register. The function sig­
nals also terminate the operation. 

5-22. PRINTER CONTROLS. The printer controls 
are: 

(1) Print selector, or FUNCTION SW, a 2-position 
rotary switch on the printer dolly. Left, marked 
NORMAL, permits the printer to operate normally~ 
printing each character and performing each control 
function, under control of the supervisory keyboard or 
the Central Computer. Right, marked COMPUTER 
DIGIT (or sometimes, CHECK), permits the printer 
to type out a character for every decoded pulse-combi­
nation except the space and printer-stop symbols. Car­
riage-return and tab operations are not carried out as 
they are decoded; the carriage returns automatically 
when it reaches the margin stop. The printer-stop 
symbol stops the printer; the space symbol permits the 
carriage to move one space. Thus there is only one 
character-space on paper for every computer digit re­
ceived from the memory or inserted from the keyboard. 

(2) BREAKPOINT STOP: two-position locking 
telephone-key switch on the printer dolly. When the 
switch is released, the printer interprets the break­
point symbol as an ignore. If the PRINT SELECTOR 
switch is in NORMAL position. the printer skips over 
the symbol: if PRINT SELECTOR is in COMPUTER 
DIGIT position. the printer prints an "x." If the 
BREAKPOINT STOP switch is down. ma.tke4 
BRKPT. (breakpoint), the printer interprets the 
breakpoint symbol as a stop, stops the printer and 
lights the BREAKPOINT neon, regardless 'Of the p0-

sition of the PRINT SELECTOR. 
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(3) SKIP: two-position locking telephone-key 
switch on the printer dolly. Released, no effect on 
printer operation. This switch is to be used only in 
Uniprinter operation and must be released on the con­
trol printer at all times. 

5-23. PRINTER INDICATORS. The three printer 
indicators are: 

(1) PRINTER STOP: neon indicator, lights when­
ever the pulse-combinatiort meaning stop is decoded by 
the printer. Remains lighted (the printer remaining 
stopped) until any key is pushed on the printer key­
board. 
(2) BREAKPOINT: neon indicator, lights when­
ever the pulse-combination meaning breakpoint is de­
coded by the printer, if the BREAKPOINT switch is 
pushed down. Remains lighted until any typewriter 
key is pressed. 

(3) Eight neon decoder indicators (figure 1-30) 
are inside the printer dolly. On later models, these 
neons are duplicated on top of the cabinet. Seven of 
these neons are associated with the seven pulse posi­
tions in a computer digit. The eighth is associated with 
the sprocket pulse. They are used to indicate what 
digit is set up in the decoder. 

5·24. tROUBLESHOOTING PROCEDURES 

5-25. GENERAL TROUBLESHOOTING SUGGES­
TIONS 
5-26. REFERENCES AND LABELS. Keep reference 
books containing the following information on the 
control desk: Analyses of Univac Instructions, a list of 
function signals, sources of function signals, a list of 
important synchronizer-signal points, and a list of 
calibration points. Post a list enumerating important 
test points, and any other information pertinent to the 
bay, on the back of each bay door. Label the positions 
of important chassis neons such as those for TO, TS, 
FIR, BIR, photocell, and tape-channel flip-flops. 

5-27. FUNCTION SIGNALS. Use the function-sig­
nal neon bank in the DE corner. Be sure that the func­
tion signal indicators lighted are the correct indicators, 
and that the neons that should not be lighted are not 
lighted. When trouble appears, check voltages at the 
source terminals of the function table. Any permissive 
voltage higher than +60 volts, or any inhibitory volt­
age lower than +90 volts, is a potential source of 
failure. 

5-28. TEST SWITCHES. Use these test swi~hes in 
the Central Computer: 

EUMINATE RE 
ELIMINATE WE 
RETAIN PC 
IER/OR 
FTI TEST 
FTO 

Bl2T, V14 
AllX, V5 
DX, bypass board C 
H4X backboard 
DE comer 
D7X. V7 

Ana,lysis 
I 
i 

5-29. TEST OSCILLOSCOPES. Use test oscilloscopes: 
( 1) Always have the sync leads and signal probe 

a'ssembled and ready to use. A I-second delay can 
mean the difference between finding or losing an inter­
mittent trouble. 

1 (2) Some signals that have a long duty cycle, such 
as tape instructions and multiply and divide instruc­
tions must be examined with a direct-coupled oscillo­
scope. 

(3) Changes in baseline level observed on a direct­
coupled oscilloscope are indications of trouble. 

( 4) The monitor or test oscilloscopes give only an 
a'pproxirnate indication of amplitude and uneven form. 
Check the signal at its source to be sure. 
, (5) Use a dual-sweep oscilloscope to trace signals 

a'nd compare waveforms in duplicate circuits. . 

5;30. EXTENDERS. If a circuit has no satisfactory 
test terminals, an extender can be used to probe. Before 
installing an extender: 

(1) Turn dc off. 
(2) Turn dc on to see if the trouble has corrected 

itself. If not, turn dc off and install the extender. 
Never use a chassis extender if a tube extender will 
suffice. 

5-31. ANALYSIS BY POWER TURN-ON AND 
START PROCEDURE 

5-32. Each step of this analysis and its check pro­
cedure is detailed in table 5-25. When this procedure 
has been successfully completed, the operator is ready 
to perform an initial read operation from the tape on 
a selected Uniservo. 

5-33. ERROR ANALYSIS 

5-34. GENERAL. The technician must be able to 
interpret the symptoms of a trouble, if he is to trouble­
shoot the failure as quickly as possible. For example, 
a stall alarm is usually the first indication of trouble in 
the computer. The alarm occurs when the cycle 
counter has not been stepped for more than three sec­
onds. The indication depends on the setting of the 
SPEAKER switch and can be either a silence, if the 
switch is set to HSB, or an SOD-cycle tone from the stall 
speaker, if the switch is set to STALL. When an alarm 
occurs, push the STOP switch down to prevent the 
computer from starting. The symptom should be 
r~corded immediately in the computer log book, the 
trouble traced and recorded. The practice of recording 
troubles and their symptoms will provide a source of 
iqformation useful in isolating future troubles. 

5.35. If errors occur in diHerent circuits at the .me 
time, a circuit or signal common to all or most circuits 
i:a the probable cawe of the trouble. For example.. the 
control and sequencing signals, and the cycling-unit 
si'gnals can cause trouble in the adder, the registers, or .,1 ether related pan of the computer, but the drcuits 
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Power Turn-On and Start Procedure r . Table 5-25. 

Step 

1 

2 

3 

Procedure 

Make certain that doc lock and SERVO POWER switches 
are in OFF position. * 

Turn on power at main power installation: 
( 1) Control power lamp should light. 
(2) Supervisory control bell starts to ring. 
(3) STAND-BY POWER (HEATER) neon lights. 
(4) All STAND-BY HEATERS - LONG TANKS 

neons light. 

Turn short tank STAND-BY POWER on: 
( I) Supervisory contrel bell stops ringing. 
(2) The STAND-BY POWER neon lights. 
(3) All HEATERS-SHORT TANKS neons lig:ht. 

4 Wait until the long tanks have reached a-c equilibrium; 

5 

6 

that is, until the STAND-BY HEATERS - LONG 
TANKS neons begin to blink (about 20 minutes). * 

Press HEATERS ON button: 
( 1) The green heater-power jewel goes on. 
( 2) Blowers start. 
(3) Heaters come on dimly; their brightness then in­

creases in three distinct steps. 
( 4) A-C elapsed-time meter starts. 
(5) Two minutes after the heaters are up to full 

power, the yellow ready light comes on. 

Check for blown doc or heater secondary fuses by push­
ing the FAULT TEST switch down. 

7 Ring warning bell twice signifying doc is to be turned 

8 

9 

10 

on. The button for this bell is under the left side of 
the supervisory control desk. 

Turn doc lock key clockwise. 

Press the D.C. ON button. 
( 1) Red doc jewel-light goes on. 
(2) On systems which use RP22, all long-tank heating 

indicators go off. 
( 3) D-C elapsed-time meter starts. 

Push CU-TSC CLEAR switch down. This clears ill four 
cycling-unit loops and clears the time-selector counters 
to decimal zero. It is important to start cycling unit as 
soon as dc is on. This is particularly important in com­
puters that use relay RP22, since this relay removes 
heating power from the long mercury tanks as soon 
as dc comes on. 

11 Push the CU START INTERLOCK switch down and 

12 

hold it. As long as this switch is held down the input 
gates to the cycling-unit loops are held open. 

Push the CU START switch down and hold it. This 
sends a single timing pulse into each of the cycling­
unit loops. 

Check 

Turn doc switch fully counterclockwise and push SERVO 
POWER switch up. 

If no indicators light, check phase lL6 in the power 
installation. rf (3) or (4) does not occur, measure 
voltage between phase lL8 and phase lL9 at power 
installation. Voltage reaJing is 208. If (4) does not 
occur check neon and then check for 208v (ac) at the 
terminals at the end of tank whose neon fails 
to light. Check stand-by microswitch under the cover­
plate (figure 2-7). 

If no neon lights, check phase lL7. 
If (3) but not (2) occurs, check neon. 
If one of the short-tank neons does not light, check the 

neon first, then check at the chassis neon. Check the 
circuit on the chassis (figure 2-12). 

If nothing comes on check all elements in the a-c interlock 
(figures 2-10 and 2-11). 
( 1) Check jewel-light. 
( 2) Check blower motors. 
( 3) Check the resistors, timer motors, and relays in 

slow helter-turn cn circuit. 
( 4) Check RP8. 

Replace any blown fuses. 

If nothing occurs, check all elements in the doc interlock, 
RP8, RPI0A, and RPIOB (figures 2-10 and 2-12). 

To examine the contents of the cycling-unit loops with 
the video monitor: 
( 1) Push OSCILLOSCOPE switch down (to Group 2). 
(2) Push TC/CU button and select loops with SEC-

ONDARY SELECTORS 0, 1, 2, 3, and 4. 
There are no pulses in any of these loops. 

To check time-selector counters, examine their chassis 
neons. 

If a CYC UNIT error neon comes on, repeat steps 10 
through 14. If the error persists, one of the cycling­
unit loops may not be receiving a pulse or may have 
an open circuit. Examine the cycling-unit loops with 
the video monitor. There is one pulse in each loop. 
If one of the loops has no pulse, repeat steps 10 through 
14 while observing the faulty loop on a scope. If 
none of the loops contains a pulse, check the cycling­
unit start circuit. For signal tracing, trigger the circuit 
repeatedly by plugging the test multi vibrator into P8V­
VS socket. 
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Table 5-25. Power Turn-On and Start Procedure (cont) 

Step Procedure Check 

13 Release the CU START INTERLOCK switch. This closes 
the input gates to the cycling-unit loops. 

14 Release the CU START switch to disable single-pulse 
circuit. 

15 Push both INITIAL CLEAR 1 and INITIAL CLEAR 2 Examine registers to see if they have been properly cleared. 
switches up. tNITIAL CLEAR 1 blocks all short-regis-
ter clear gates. INITIAL CLEAR 2 reads gain control 
pulses into the register. 

16 Release INITIAL CLEAR 1. Gain control pulses are present in all short registers. If 

17 Release INITIAL CLEAR 2. 

18 Push the GENERAL CLEAR switch down. 
This restores most flip-flops and clears the cycle counter 

and program counter to binary zero. 
In addition it sets the time-out and stop flip-flops. 
The following neons should be on: 2 STOP neons, 

2 TO neons. 
STALL neon comes on after 3 seconds. 
MQC and input-output counter neons may be lighted 

in random order. No other neons on the center 
panel light. 

19 Push memory clear switch down to MEMORY CLEAR. 

20 Push interrupted-operation (1-0) switch up to ONE 

21 

22 

OPERATION. 

Push the CLEAR C switch down. 

Press the start bar several times and look at either the 
FOURTH or FIFTH INSTRUCTION DIGIT neons 
of the static register. 

23 Put the 1-0 switch on ONE INSTRUCTION. 

24 

Press the start bar. 

Push the MEMORY CLEAR switch up to INHIBIT PMC. 
Push CLEAR C switch down. 
Put 1-0 switch on continuous. Press the start bar. The 

computer will do a memory check 10 times and stop 
with the F.T. INTER. neon on. 

25 If no HSB O-E error is present, and the computer com-
pletes a memory check successfully, put lOS in ONE 
INSTRUCTION and push CLEAR C switch down. 

26 Push I.F. BIAS CONTROL switch down to NORMAL. 
Neon above switch lights. 

27 Computer is ready for an initial read. 

* In later Univac I sy5tem computers, this procedure is Dot necessary. 
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any register does not hold pulses, check the temperature­
control neon. rf it is on, the tank is cold. Determine 
the cause of any delay in warmup time. 

Investigate any circuits whose neons do not conform to 
this pattern. 

All error neons go out except the 4TH and 5TH tank 
selector neons. Delete 4th and 5th tank selector errors 
and clear C again. 

If the 4TH and 5TH tank selector neons are not on, ten 
is added to the static register each time the start bar 
is pressed. 

If the HSB O-E neon lights, repeat steps 19 through 24. 
Then if the HSB O-E neon is still on, repeat steps 19 
through 24 with the RETAIN INSTRUCTION switch 
down. 
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that produce the signals do not indicate the trouble. 
Where circuits that develop errors function inter­
dependently, the cause of the error is probably in only 
one of the circuits. Where circuits use another circuit 
in common, it is sensible to investigate the common 
circuit first. 

5-36. CAUSING ERROR TO RECUR. One of the 
first steps in the analysis of the trouble is to try to cause 
the recurrence of the error by repeating the instruction 
that initiated it. Ordinarily, the computer stops during 
the first time-out period following the detection of the 
error by one of the checking circuits. The exceptions 
to this generalization are the input-output errors, and 
the A COMP or X COMP errors if the X-;.- ERROR 
STOP switch is released. Consequently, it is neces­
sary to change either the program-counter reading or 
the control number. If the program-counter reading is 
PC-l (all neons out), the entire instruction that caused 
the trouble has passed, and the instruction in the static 
register will follow. The control number must be 
changed in this way: 

( 1) Push the interrupted-operation switch left to 
ONE STEP. 

(2) Push the RETAIN C/RET AIN INSTRUC­
TION switch up to the RETAIN C position. 

(3) If the reading of the cycle-counter is delta (all 
neons lighted), push the statis register clear switch 
(marked SR) up to DECIMAL ZERO. This substi­
tutes a skip instruction for the delta half of the instruc­
tion pair, so that any pulse-train containing an error 
is held in its register. Press the start bar; the computer 
will perform the skip and step to alpha. 

(4) When the computer is in alpha, press the start 
bar. When the cycle counter reading is beta, the con­
trol number plus one is set up in the static register 
(fourth, fifth, and sixth digits). Use the static register 
setup switches on the control panel to decrease the 
sixth digit by one. 

( 5) If the computer stops during gamma time out, 
the error occurred during beta, and must be analyzed in 
terms of the special conditions of the beta operation. 

5-37. When the control number has been changed, 
press the start bar, and push the RETAIN C/RETAIN 
INSTRUCTION switch down. The instruction pair 
is now in the control register and the gamma half 
is set up in the static register. The instruction is re­
tained. and since the interrupted operation switch is 
in the ONE STEP position, it can be performed one 
step at a time. 

5-38. If the program-counter reading is not zero, the 
instruction set up in the static register caused the error. 
Push the RETAIN C/RET AIN INSTRUCTION 
switch down, and the interrupted-operation switch to 
ONE STEP. Then push the CLEAR PC switch down. 

The instruction remains in the static register, and can 
be performed one step at a time. 

5-39. Analyze the instruction. If it involves a series 
of lO-word memory transfers, push the interrupted-­
operation switch up to ONE OPERATION before 
beginning the instruction. If it is a multiply or divide 
instruction, push the interrupted-operation switch to 
ONE ADDITION to give the most minute breakdown 
of the instruction. 

5-40. Certain types of errors are caused by the absence 
of function signals. Check the function-table neon 
bank in DE corner to see that the neons for the correct 
function-table signals are light~d. 
5-41. If anaylsis of the instruction gives no clue, press 
the start bar. The computer will start the instruction. 
If it is a one-step instruction the computer will finish 
it. If the error indications remain the same, the trouble 
is probably systemic, and isolating procedures must be 
used to find it (paragraphs 5-45 and 5-52). If the 
error indications are different, the trouble may be 
caused by certain marginal signal conditions, or by a 
partial intermittent trouble. If error indications do 
not develop, the cause of the error was a true inter­
mittent trouble, one caused by loose connections, 
partial breaks, or faulty solder joints, as distinguished 
from true faults, caused by faulty components, blown 
fuses, or circuit failures. 

5-42. As a further test, retain the program-counter 
reading in which the error seemed to develop, or the 
instruction, if the step that produced the error is un­
known, and set the interrupted-operation switch in the 
continuous (center) position. Press the start bar. The 
computer will repeat the same instruction or step. This 
procedure may cause the error to develop when inter­
rupted operation would not. If the error does develop, 
the cause is probably an overloading a-c coupling cir­
cuit, or a faulty doc restoration at some point along the 
line. 

5-43. If the error does not develop under these con­
ditions, record the symptoms in the logbook, and re­
lease the computer to the operator. If there is any 
possibility that information in the computer was in­
validated by the error or the maintenance procedure, 
notify the programmer as well, so that the operation 
can proceed under his guidance. 

5-44. At each point in this procedure, the important 
aspect is the analysis of the various results of each test: 
of the initial symptoms as they appeared; of the in­
struction and step in which they appeared; of any 
secondary symptoms; and of whether the trouble was 
systemic or intermittent. 

5-45. ISOLATING TROUBLE TO A CIRCUIT. If 
the symptoms of a trouble recur each time the instruc­
tion is set up, then the trouble is a true one. To deter-
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mine what it is, and to correct it, the trouble must be 
isolated. Analytic isolation of a trouble to a major 
unit must precede electronic isolation and signal 
tracing. 

5-46. First, analyze the type of instruction that is 
causing the error, and the error symptoms. If there is 
only one error symptom, isolation is fairly simple. 
Probably, the circuit in which the single error develops 
is at fault. For example, a.l X COMP error, which oc­
curs during any instruction using the accumulator cir­
cuits, indicates a trouble in one of the X-registers. To 
check this: 

(1) Inspect the X-register on the video monitor, or 
set up a 50 + BREAKPOINT, and push OUTPUT 
SELECI'OR X. 

(2) Read out of the X register with HSB TO SYO 
switch in both positions, or set up a 1m instruction, 
using an empty address, and observe whether a HSB 
0-E or HSB COMP error develops. 

5-47. Any of these procedures will detect a faulty 
pulse-train in register X. To determine at what point 
in register X the pulse-train develops the trouble, set 
up and retain an L instruction. Put the interrupted­
operation switch in tbe continuous (center) position 
and check signals in register X. 

5-48. If there is more than one error-symptom, isola­
tion becomes a problem of determining what common 
circuit or common signal causes the error. Sometimes 
this procedure can be simplified by using the inter­
rupted-operation switch to obtain the smallest possible 
breakdown of an instruction. For example, comparison 
errors may develop in one accumulator register during 
an MNP or X instruction, and be passed into another 
register or adder later when either register or adder is 
used. If a ONE ADDITION instruction is performed 
the source of the trouble may be detected. 

5-49. The symptoms themselves sometime provide 
clues. When HSB COMP, L COMP, and X COMP 
errors develop during an L instruction, the trouble is 
in one of the duplicated high-speed bus paths. When 
HSB O-E and ADDER SUB erorrs occur on an A, S, or 
X instruction, the trouble is in register X, because it 
is used by all three instructions. HSB O-E errors on 
the first step of any arithmetic instruction indicate a 
faulty pulse train from the memory (or a faulty high­
speed bus). 

5-50. When many apparently unrelated errors occur, 
a control, sequencing, function or operating signal may 
be at fault, or a cycling-unit signal may be missing. 
The arithmetic-sequencing signals and most of the con­
trol signals are represented by neons on the control 
panel. (Refer to tables 5-1 through 5-24 and see figure 
5-1.) The function signals are all represented in the 
function-signal neon bank. The cycling-unit signals 
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are more difficult to trace, but an error should cause at 
It:ast one of the two CYC UNIT error neons to light. 
It is important to remember that the neons on the con­
trol panel are usually connected to amplifiers close to 
the generating circuits. Many of these controlling sig­
nals go through many stages of amplification before 
they arrive at their destination. Failure of any of these 
amplifiers might cause the error indication on the 
panel. 

5· 51. After the symptoms are analyzed, verify any 
preliminary conclusions. If one particular circuit or 
group of circuits is suspected, set up an instruction 
that uses part or all of that circuit. For example: 

(1) If errors are produced on 5n or 7n instructions, 
exempt all the tape-control circuits, the counters, and 
rSYOI if a 50 or an EMPTY does not produce errors. 

(2) If an input-synchronizer odd-even error de­
vdops while a routine containing more than one tape 
instruction is in progress, try reading the block by it­
self. If no error develops, the initial trouble was 
probably due to crosstalk. 

(3) If an output-synchronizer odd-even error de­
vdops, read the block that caused it. An I. S. O-E 
error on read-back indicates trouble in the output cir­
cuits. To check the output-synchronizer registers in 
tb is case, set up a 30 instruction and then EMPTY 
from memory. Trouble in rSYOI will cause an in­
complete second word and in rSY02, a incomplete first 
word. 

( 4) Errors occurring on 3n or 4n instructions may 
be due to faulty channels in register I, or to the syn­
chronizer circuits. With the interrupted-operation 
switch in the ONE OPERATION position, determine 
if the error always recurs on the transfer from the samer 
channel. If so, that channel is probably· at fault. If 
not, type out from the memory to examine the infor­
mation. Consistent errors in alternate words indicate 
trouble in the rSYIl or rSYI2. To determine which 
of the registers contains the trouble, try type-in instruc­
tions. When either the SYIl or SYI2 neon is lit, the 
output gate of the associated register is open. Random 
errors indicate a faulty path between rSYIl and rSYI2, 
and the input register. 

5·52. ISOLATING TROUBLES IN A CIRCUIT. 
After the operational analysis of the computer, analyze 
the conditions in a selected circuit. If the symptoms 
that have developed during operational analysis indi­
cate a missing or intermittent control signal, check the 
source and distribution of that signal. If a voltage 
deviation is suspected, use the voltage monitor. 

5-53. Errors that result from a deviating voltage. or 
from a drop in tube emission, are errors of still another 
ki nd. The amplitude of a signal may drop too low to 
operate one circuit, but still be sufficient to operate 
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another. Sporadic HSB COMP or HSB O-E error in­
dications in one circuit and not in its duplicate fre­
quently can be traced to this source. If the trouble 
can be traced to a single location, normal signal-tracing 
techniques can be efficiently used. 

5-54. INTERMITTENT TROUBLES. Intermittent 
troubles should be traced only after alternate explana­
tions are thoroughly considered. Do not disturb the 
condition of the computer. Do not turn off dc, remove 
tubes or chasses, change duty cycles or make any other 
change that will alter or erase the symptom. If the 
trouble stops the computer but cannot be made to recur 
(paragraph 5-36), record the indications at the control 
panel before attempting to make it recur as suggested 

. in paragraph 5-55. 

5-55. An intermittent trouble sometimes may be made 
to recur by changing the duty cycle or repetition rate 
of the operation with the test multi vibrator or the 
interrupted-operation switch. 

5-56. Brute-force techniques are sometimes useful for 
tracing intermittent troubles. For example: 

(1) Substitute spare chasses in the memory. 
(2) Interchange chasses in the duplicate circuits to 

see if the trouble moves with a chassis. 
(3) Substitute tubes one at a time. 
(4) Tap tubes, chasses, and backboards while the 

routine is running. 
(5) Pull a normally nonconducting tube to open a 

signal path. Short the grid to the cathode to turn a 
tube fully on. 

(6) When a tube is pulled, monitor the faulty cir­
cuit to see if the trouble is corrected. 

CAUTION 
Some tubes may be removed while dc is on. How­
ever, this should never be done without first refer­
ing to the schematic diagrams of the circuit to 
determine if any damage will result. Generally, 
never remove a chassis or tube without turning off 
dc, and always check the circuit on a schematic 
before pulling a tube with dc on. 

5-57. An oscilloscope is much more sensitive than the 
error circuits. It may, therefore, interpret marginal 
signals, which are detected as intermittent by the error 
drcuits, as consistent faults. 

5-58. POWER TROUBLES. Check for power faults 
in the following circumstances: 

(1) If neons on the control panel light, or if random 
fuses blow in various parts of the computer. One com­
plete rectifier circuit may have failed, or a single phase 
of input power may be low. Check voltages with a 
2-percent meter, but turn power on for a short time 
only. If random fuses blow after voltages have been 
adjusted, check voltages at supply points. Half-voltage 

or no voltage may indicate defective percentage 
switches. ~ 

(2) If a fuse fault is not due to fuse fatigue, remove 
the fuse and measure the resistance in both directions 
between the load side (terminal W) and ground. 

( 3) If the resistance is high, turn on dc and measure 
current. If the current increases as time passes, the 
trouble is probably a defective crystal. 

( 4) If the resistance is low in either direction, check 
schematics to determine the value of the voltage, and 
what resistance it should encounter. 

( 5) If a direct short appears, remove chasses one at 
a time until the short indicatio":l disappears. 

( 6) If a signal wire is shorted to a power point, the 
power surge can cause serious damage to crystals. Trace 
out both lines and check all crystal diodes connected to 
them. Use an ohmmeter (R x 100 scale). 

5-59. Reject a crystal if the forward resistance is 
greater than 1 kilohm and if the backward resistance is 
less than 20 kilohms. Do not unsolder leads unless a 
diode is suspected. 
5-60. Check the resistance of wire-wound resistors as 
quickly as possible after turning off dc, since a break 
in the resistor may reconnect as the wire cools. 

5-61. Tubes, crystal diodes or capacitors, may pass 
static tests, but fail under dynamic conditions. If there 
is any doubt, replace the component. 

5-62. Errors occurring during PMC, initial read, or 
beta may be easier to find on program instructions such 
as A or B. PMC can be terminated by jamming 990 
into the 4th, 5th and 6th digits of the static register. 
For troubleshooting tape errors, refer to section VI of 
the Uniservo I maintenance manual. 

5-63. SAMPLE TROUBLES 

5-64. GENERAL. This section gives examples of the 
methods of analysis and isolation discussed in the pre­
ceding sections. In almost all cases of systemic trouble, 
there are many possible approaches. The solutions of 
the cases cited here are not the only solutions, but they 
illustrate the analytical approach. 

5-65. ADDER. In a sample trouble for the adder, 
the symptoms are: 

(1) Computer stops. 
(2) STALL neon lights. 
(3) ADDER COMPo and A COMPo neons light. 
(4) Cycle counter is at alpha and cycle counter 

neons are not lighted. 

5-66. Push the STOP switch down and push the 
interrupted-operation switch down to ONE INSTRUC­
TION to analyze the symptoms. Since the ADDER 
COMPo and A COMPo neons both are lighted, the 
trouble is either in the adder or in register A. Assume 
the error occurred in the previous instruction (delta 
stage) . 

5-31 
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5-67. Set up the previous instruction: 
(1) Push RETAIN C/RETAIN INSTRUCTION 

switch up to RETAIN C. 
(2) Delete the A COMPo and ADDER COMPo error 

indications by pushing down the switches. 
(3) Press the start bar. This reads the control num­

ber from the control counter into the static register, 
steps the cycle counter to beta, and resets the ADDER 
COMPo neon. The static register neons indicate 
00 087, the control number for the next two instruc­
tions. 

(4) Change the sixth instruction digit to a 6 by 
operating the appropriue static-register switches. This 
enables the computer to select the address that contains 
the instruction which caused the error. Press the start 
bar, stepping the cycle counter to gamma. 

(5) Execute the B500 instruction indicated by the 
static register neons. The information in registers A 
and X is now the same and the A COMPo neon goes 
out. The cycle counter is now in delta stage. The 
static register now contains instruction AO 112. Press 
the start bar. H the ADDER COMPo and the A COMPo 
neons do not light, an intermittent fault or an over­
loaded a-c coupling may have caused the original error. 
H both neons light, indicating a repetition of the 
original error, determine which A-register contains 
the error. 

(6) Push the interrupted-operation switch down to 
ONE INSTRUCTION. Press start bar twice to ad­
vance to gamma stage. 

(7) Set up a 50m instruction in the static register. 
(8) Press OUTPUT SELECTOR A. 
(9) Press the start bar twice to advance the program 

counter to 3. The computer will print the word held 
in register A. 

(10) Push the CLEAR PC switch down and release 
it. 

(11) Push the iiSB TO SYO switch down and press 
the start bar tWice. The computer will print the word 
held in register A. 
5-68. Result: the type-out of regi.sters A and A indi­
cates' which register is faulty. Therefore, the error is 
in the adder associated with that register. 

5-69. The following routine, applicable to .an 11-
place addition, allows the operator to examine the 
adder with an oscilloscope, with the OpO signal as syn­
chronizing voltage, and to see the particular minor 
cycle dUfing which the addition takes place. The 
l"outine is as follows: 

(1) Set up a 10 003 instruction in the static register 
and type .in instruction BO 005 and AO 007. 

(2) Set up a 10005 instruction and type in the word 

.." '" ~","'. (3) Set up a 10007 instruction and type in the word 
033 333 333 333. 

'-32 

(4) Release the RETAIN INSTRUCTION switch. 
(5) Push the SCICR switch down and release it. 

Type in instruction 000 000 UOO 003. 
(6) Retain C and release the 1-0 switch to the con­

tinuous position. Press the start bar to execute the in­
struction in memory location 003. This will produce 
an ADDER COMP., A COMPo error if the circuitry is 
at fault. To locate the faulty adder, type out of register 
A and register A. The register holding the word 
088 888 888 888 is not faulty. 

(7) Put the computer in continuous operation. 
Using an oscilloscope with OpO as synchronizing volt­
age, check the adder and proceed to locate the trouble. 

(8) H it is not obvious which adder is faulty, it will 
be necessary to use two other words that will produce 
a long carry, such as 077 777 777 777 and 004 444 
444 444. 

5-70. MEMORY. In a sample trouble for the mem­
ory, the symptoms are: 

( 1) Computer stops. 
(2 ) STALL neon lights. 
(3) HSB O-E and PMC neons light. 
( 4) Instruction set up in the static register is 

00 550 (skip). 
( 5) The cycle counter reading is at alpha. (All 

cycle-counter neons out.) 

5-71. Push the STOP switch down to analyze the 
symptoms. Since the error occurred during PMC, the 
fault is probably in memory channel 540 to 549. Put 
the interrupted-operation switch in ONE INSTRUC­
TION position and the RETAIN C/RETAIN IN-
STRUCTION switch at RETAIN C. . 

5·72. Examine channel 540 with the video monitor: 
( 1) Push REGISTER SELECTOR M. 
(2) Push hundreds-selector 50. 
( 3) Push tens-selector 4. 
(4) Push SYNC switch up to OpO. 

5·73. Result: no pulses are seen on the monitor oscil­
loscope because information is not entering or recircu­
lating in the channel. 

5· 74. Determine which condition prevails: 
(1) Push the HSB O-E switch down to delete the 

error indication. 
( 2 ) Press the start bar twice to step the cycle counter 

to gamma. This prevents PMC from causing additional 
errors. 

( 3 ) Set up the instruction HO 540 in the static .regis­
ter .. 

(4) Release the interrupted-operation switch to the 
continuous position. 

(5) Push the RETAIN INSTRUCTION switch 
clOWn • . ' 

(6) Press the start bar to cause a word to appear on 
the scope. ' 
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5-75. Push the interrupted-operation switch down to 
ONE INSTRUCTION. This causes the word to dis­
appear. 

5-76. Conclusion: channel 540 is functioning prop­
erly. A probable cause of the trouble is the cathode 
follower. Channel 540 is in chassis G6V. Therefore, 
check V14 in ~V. 

5-77. TEMPERATURE CONTROL. In a sample 
temperature-control trouble, the symptoms are: 

( 1) Computer stops. 

(2) STALL neon lights. 

(3) HSB O-E and PMC neons light. 

( 4) Cycle counter reading is at alpha. 

( 5) Instruction set up in the static register is 00 630. 

5-78. Push the STOP switch down to analyze the 
symptoms. The error occurred during PMC. As each 
memory channel is checked, the MQ13 flip-flop signal 
sets the time-out flip-flop, clears the static register, and 
sets up in the static register the address of the next 
memory channel to be checked. Therefore, the error 
must have occurred while channel 620 was checked. 

5-79. Examine channel 620 with the video monitor: 

( 1) Push REGISTER SELECTOR. M. 

( 2 ) Push hundreds-selector 60. 

( 3) Push tens-selector 2. 

( 4) Push the SYNC switch up to OpO. 

5-80. Result: a blurred pulse-train moves across the 
face of the oscilloscope. This indicates a fault in the 
temperature-control channel. (Channel 620 is located 
on tank NX.) 

5-81. Examine the temperature-control channel of 
tank NX with the video monitor: 

( 1) Push the OSCILLOSCOPE switch up to 
GROUP 1. 

(2) Push REGISTER SELECTOR TCjCU. 

(3) Push SECONDARY SELECTOR 4. 

5-82. Result: no pulses appear on the screen. There 
should be ten pulses, one for each minor cycle. 

5-83. Conclusion: since the temperature-control chan­
nels for the other tanks are functioning, the tl6's from 
the cycling unit are entering the memory sections. The 
trouble is in the channel itself. Troubleshoot chassis 
N2X and its associated amplifier chassis (tank-mounted 
chassis 18). Check for !!2 pulses at test terminals G 12, 
G 13, A 17 (figure 2-8), and at the input to the chassis 
on terminal T59, chassis N2X. If the location of the 
trouble is not apparent, isolate the trouble in the hay­
mouated temperature-control chassis, the amplifier 
cbusis Oft the WIk, and the mnauy cbaooe1 iaeIf. 
5-84. OUTPUT -SYNCHRONIZER 0 D D - EVE N 
CHECKER. In a sample trouble, the symptoms are: 

, 

( 1) Computer stops. 
(2 ) STALL neon lights. 
(3) O. S. O-E neon lights: 
( 4) Cycle counter is at delta (all cyCle counter 

neons on). 
(5) Instruction set up in the static register is 51. 
(6) WRITE lamp on Uniservo 2 lights. 

5-85. Push the STOP switch down to analyze the 
symptoms. The error ocru;:;red during the writing of 
the last block on tape 2. It is caused by a checker mal­
function or an error on the tape. 
5-86. To determine whether the trouble is in the 
checker: 

(1) Push the RETAIN INSTRUCTION switch 
down. 

(2) Push the O. S. O-E switch down to cancel the 
effect on both outpu"t-synchronizer odd-even checkers. 

(3) Set up a 22 instruction in the static register. 

( 4 ) Press the start bar. 

If an input-synchronizer odd-even error does not occur, 
the trouble is in the output-synchronizer checker. If 
an input-synchronizer odd-even error does occur, an 
error developed during the write instruction. 

5-87. To isolate the faulty write channel: 

(1) Set up a 10m instruction in the static register, 
using the first of at 'teast seven unused memory loca­
tions. 

(2) Set the PRINT SELECTOR switch on the con­
trol printer to COMPUTER DIGIT. 

( 3) Press each of the following keys 12 times: 
Ignore = 100 0000 
Tabulator (TAB) = 0100000 
Carriage Return (C.R.) = 001 0000 
Five = 000 1000 
One = 000 0100 
Hyphen =000 0010 
Space = 000 0001 

(The code for each of these characters contains only 
one pulse.) 

( 4) Type out the successive words that were typed 
in. Change -the address after each typeout. That is, 
set up a 50m instruction. (If desired, perform an 
SCI CR operation to the address of the first word and 
then initiate an empty.) 

5-88. Result: the computer will print out the seven 
words that were just typed in. When the error occurs, 
the printer will stop_ Since each character has only 
one pulse, the faulty channel is indicated by the 
character that cannot be printed. Therefore, check the 
head-driver tube for thatchan.oel. 

5-89. PO~ FAILUIlE. "In a typical~ ~ .. 
symptoms are: 

( 1) DC goes off. 
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(2~ Primary fault indicators and the thermostat 
fauli indicator do not light. 

5-90. Push the FAULT TEST switch down. The 
upper BAY C neon lights. Fuse CfI4-6, which pro­
tects the + 120 line in bay C, has blown because of fuse 
fatigue or overlOad. Replace the faulty fuse and turn 
on dc. -

5-9L If the fuse blows again, check the power wiring 
print for section Cf ana- measure the resistance be­
tween point 14W6and ground in both directions. The 
print shows that + 120 volts is supplied to terminals 
2T7, 3T3, 5T8, 8T8, IOT8, and 12T7. If a direct short­
circuit is found while measuring the resistance, remove 
the faulty .chassis. 

. ~ . 

5-92. If no direct short-circuit is located., 
( 1) Compute the resistance, using the following 

(·quation: Resistance equals' voltage divided by 60 per- . 
(:ent of the current rating of the fuse. 

(2) If a partial short is indicated, locate and remove 
the faulty chassis. . 

5'-93. If no partial short is found: 
( 1) Remove half of the chasses that receive the 

,oltage. 
(2) Turn.on dc. 
( 3) If the fuse blows, remove the remaining chasses 

and repeat steps (1) and (2). 
( 4) Repeat the preceding steps until the fault has 

been located and corrected in the chassis. 


