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ANALYSIS OF 
INSTRUCTIONS 

1. GENERAL. 

UNIVAC II 

The "Analysis of Instructions" manual contains three sections relevant to 

the analysis and understanding of the routines performed by the computer. These 

sections include 1) a format which relates the discrete operations of each se-

quence by description, and with the corresponding control Function Table (FT) 

signal, in such a manner that the time of occurrence of each operation is clear-

ly delineated; 2) a roster of the computer routines by code with the Function 

Table signals as they appear with regard to time of occurrence in the routine; 

and 3) a list of the Function Table signals with pertinent information concern-

ing each signal. 

The basic period in the performance of an instruction routine is the Pro-

gram Counter (PC) step. Depending on the complexity of the routine, the number 

of PC steps varies: only one is required to conclude many instructions, while 

sixteen are required for the division, D, routine. Each PC step is comprised 

of two distinct cycles, the Time-out (TO) cycle and the Time-on cycle (excep-

tions to this occur in the division, multiplication, and shift routines). Time-

out is always one minor cycle (91 pulse times) in duration. Time-oD, however, 

exists for as long a period as is necessary to complete the operations required 

during a particular PC step. Time-out provides time for the FT signals to be-

come fully alerted and to perform some operations that require no FT signals. 

Time-on determines the life of the FT signals and, therefore, is essentially 

the time in which the operations to be performed during a PC step are accomplished. 

The Function Table signals provide most of the control necessary to accom-

plish the computer routines. Each FT signal provides a unique function, the 

proper combination of which enables the computer to execute the various instruc-

tions. There are 101 discrete FT signals. For purposes of identification these 
\ 

are numbered, the numbers ranging between 100 and 861. The appropriate FT 
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signals are alerted by a signal generated from the proper combination of the 

instruction character code and the PC step during which the routine produced 

by the FT signal is to occur. A descriptive presentation of the FT signal de-

coding is made in Figurel, page 91. 

The PC steps and the FT signals provide the basis for the instruction 

analysis. Subroutines occurring in the proper sequence produce the routines 

specified by the instructions. 

2 
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2. GLOSSARY OF ABBREVIATIONS AND SYMBOLS. 

AOC 

BC 

BCI 

BCM 

BCO 

BIR 

BP 

CC 

Comp 

CRI 

CR2 

CT 

CU 

Cy 

EP 

FF 

FIR 

FIR-BIR 

FT 

FTIC 

FTOC 

HSB 

IER 

IER-OR 

IO-INT 

All Ones Checker 

Binary Counter 

The binary counter which controls the order, right-hand or left
hand, of reference to a word in register I. 

The binary counter which controls the order, right-hand or left
hand, of reference to a word in main memory. 

The binary counter which controls the order, right-hand or left
hand, of reference to a word in register O. 

Backward Interlock Release signal 

Backward Pick-up signal 

The Control Counter 

Comparison 

The 91 pulse register of the Control Register 

The 42 pulse register of the Control Register 

Conditional Transfer 

The Cycling Unit 

The Cycle Counter 

Ending Pulse 

Flip-flop 

Forward Interlock Release signal 

The Uniservo tape is in the First Block condition. 

Function Table 

The Function Table Intermediate Checker 

The Function Table Output Checker 

The High-Speed Bus 

The multiplIER signal 

A signal used by both multiplication and division routines 

Input-Output Interlock checker 
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lOS 

lRG 

IRP 

LE 

LM 

LSB 

LSD 

min 

MQC 

MQC-FT 

MSD 

MTO 

nS 

OE 

OEC 

OR 

PC 

PPI 

PS 

rA 

UNIVAC II 

Interrupted Operation Switch 

Interlock Release Gate output 

Interlock Release Pulse 

Leading Edge 

Left-hand section of the main memory 

Least Significant Bit 

Least Significant Digit 

The half-word magnetic switching core register of the rM Bit 
Plane Control 

The half-word magnetic-switching core register of the rI Bit 
Plane Control 

The half-word magnetic-switching core register of the rO Bit 
Plane Control 

The half-word magnetic-switching core register of the Output 
Distributor 

Minuend 

The Multiplier-Quotient Counter 

The output matrix of MQC 

Most Significant Digit 

Memory Time Out 

The seven-bit magnetic-switching core register of the Input 
Distributor 

Uniservo selector signal 

Odd-Even 

Odd-Even Checker 

The divisOR signal 

The Program Counter 

Pulses per inch 

Pulse Stretcher 

The one-word A register 
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rF The one-word F register 

rI The 60-word I register 

~L The one-word L register 

rM The 2000 word main memory register 

RM The right-hand section of the main memory 

rO The 60-word 0 register 

RP The Read Pick-up signal 

rW The ten-word W register 

rX The one-word X register 

rZ The 60-word Z register 

SINS Signal/No Signal 

SlCP The subtraction signal generated in CP (operate the complementer) 

SIX The subtraction signal generated in MQC (operate the com~ementer) 

S2 Switch inputs to AA 

SC Supervisory Control 

SCI-CR Type into CR from SC 

sub Subtrahend 

t t pulses - any of the timing pulses in the 91 pulse cycle 
generated by CU 

TE Trailing Edge 

TO Time-Out 

TRl Input secti.on transfe·r pulses 

TRO Output section transfer pulses 

TT Test Terminal 

TZ Through-zero 

WP The Write Pick-up signal 

Z Decimal zero 

( ) The contents of 

~ Transmit 

~ A word in rM from which a specified field is selected 

rx Duplicated X register 

5 
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This section provides a detailed analysis of the various computer instruc-

The instructions are listed in the binary order of the character code 

which specifies the routine. This code occupies the first-character position 

of the six-character instruction word. Where the instruction routine is altered 

by a symbol in the second character position, the routine is again presented but 

with the modification that has been made. An "F" in the second instruction 

character "field selects" the operand as it is transferred from storage and an 

"H" returns the results of an operation to storage. For the input-output opera-

tion, the second instruction character addresses the Uniservo required by the 

instruction. Other instruction modifications are made by use of the second 

instruction character. These are described in the instructions concerned. The 

"m" section of the instruction word designates an address in storage. 

The analysis of each instruction begins with a shorthand presentation of 

the routine to be accomplished by the instruction. Following this, and organ-

ized with regard to time of occurrence; i.e., by PC steps, is a description of 

the functions performed by the various FT signals that are alerted for the rou-

tine. In the column to the right of the page is the number of the FT signal 

described. Appropriate footnotes are supplied where clarification or qualifi-

cation is necessary. 

The CY outputs of ~, ~ COMPUTE, y, and 8 and the RETAIN INSTRUCTION rou-

tine are not considered instructions, but they do control FT signals as part of 

the automatic internal programming of the computer. The routine accomplished 

during these cycles and the FT signals required to perform these routines are 

described on page 1. 

6 
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DESCRIPTION 

Beta (CC) + l~CC; LH (CR)~SR Distributor 

Beta 
Computer 

Gamma 

Delta 

Set up adde"r for t·weive-piace additioD. 
Operate adder OE and sum comparison checkers. 
Connect CRI to SR Distributor Line. 
Co.nnect CC to adder min input, Cycling Unit 
(000000 000001) to adder sub input. Clear CC 

-and read the sum from the unbarred adder 
(Transfer to CC ends t12 of TO). 
Supply reset pulse to Overflow FF's 

Operate rM address exceeded and preset checkers. 
Set Bel to RM 
Operate ~SB - OEe. 
Operate HSB - AOC. 
Set rM Read FF, set 11 cores. 

. Strobe, rM sense amplifiers. 
Develop Serialize Pulse. 
Connect HSB to CR, and clear CR. 

,
" Set mo. 
Supply EP. 

I (rM address sets up at t7 of Beta TO, unless over-

t 
flow occurs, which delays Set-up until t35, thereby 
setting SR to Zls.) 

KH~CR)~SR D~stributor; Execute LH instruction. 

Connect CRI to CR2. 
(LH Instruction sets up at t7 of Gamma TO) 

J RH(CC)~SR Distributor; Execute RH Instruction. 
I 

I Connect CC to SR via CR2#. 
, 

#KH InstructioD is set up at t7 of Delta TO. 

RETAIN I Repeat routine performed during a selected CY cycle. 
INSTRUCTION 

~ cycle: Inhibit FT 201, 204,212, 435 
Alert FT 850 

y cycle: Inhibit FT 203 
Alert FT 204, 203K and specified in

struction FT signals 
8 cycle: Inhibit IT 850 

Alert FT 203, 203K and specified in
struction FT signals 

FT 

7i4 
435 \ 
204 ~ 

212 J 
737 

860 
827 
429 
428 
820 
821 
824 
201 '" 
825 
206 

203 
203K 

850 

203K 

7 
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A 0 m 

1. 

TO 

IlHVAC II 

DESCRIPTION 

(m) ~ rX; (rX) + (rA) ~ rAe 

Operate rM address exceeded and preset checkers. 
Set BCM to RM. 
Operate HSB - OEC. 
Operate HSB - AOC. 
Set rM Read FF, set Ml cores. 
Strobe rM sense amplifiers. 
Develop Serialize Pulse. 
Connect HSB to rX. 
Operate rX clear gate. 
Set MTO. 
Step PC, set TO. 

Compare (rA) and (rX). 

Operate adder for eleven-place addition.* 
Operate adder OE and sum comparison checkers. 
Connect rX to HSB. 
Connect HSB to adder sub input~ rA to adder min 
input. Clear rA and transfer sum from adder to 

I I 
I I 

860 
827 
429 
428 
820 
821 
824 
126 
120 
825 
214 

160 
435 
125 

rAe (Transfer to rA ends at t12 of TO) 109 
Supply EP. 206 

*If decimal carry occurs from eleventh digit 
position, set Overflow FF. If second instruction 
digit is a minus sign, overflow sets Stop FF. 
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TO 

2. 
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DESCRIPTION 

(!!!) ---;.rX; (rX) + (rA)~rA 

Set BCM to RMo 
Operate HSB - OEC 0 

Operate HSB - AOe. 
Set rM Read FF, set Ml Cores. 
Strobe rM sense amplifiers 9 

Develop Serialize Pulse. 
Connect HSB to rX. 
Operate rXv clear gate. 
Opera~e extract circuit in rFo* 
Set MTO. 
Step PC, Set TO. 

*Transfer is controlled by (rF). If the LSB of 
the corresponding digit in IF is a binary zero, 
the digit from rM is read onto the HSB. If 
the LSB is a binary one, the digit from rM is 
replaced with a decimal zero. 

FT 

OL.A 
VVV 

827 
429 
428 
820 
821 
824 
126 
120 
193 
825 
214 

Compare (rA) and (rX). NONE 

Operate adder for eleven-place addition.* 160 
Operate adder OE and sum comparison checkers. 435 
Connect rX to HSB. 125 
Connect USB to adder sub input, rA to adder 
min input. Clear rA and transfer sum from adder 
to rA (Transfer to rA ends at t12 of TO). 109 
Suppl yEP. 206 

*If decimal carry occurs from eleventh digit 
positioD f set Overflow FFo 

9 
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1. 

TO 

TO 
3. 
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DESCRIPTION 

(m)~rX; (rA) + (rX)~rA; (rA)----;.m 

Set BCM to RM. 
Operate HSB - OEC. 
Operate HSB - AOCo 
Set rM Read FF, set Ml Cores. 
Strobe rM sense amplifiers. 
Develop Serialize Pulseo 
CGnnect HSB to rX. 
Operate rX clear gate. 

. Set MTO. 
Step PC, set TO. 

Compare (rA) and (rX). 

Operate adder for eleven-place addition .• 
Operate adder OE and sum comparison checkers. 
Connect rX to HSBo 
Connect HSB to adder sub input, rA to adder min 
input. Clear rA9 and read sum from adder to 
rAe (Transfer to rA ends at t12 of TOo) 
Step PC, set TOo 

FT 

827 
429 
428 
820 

.821 . 
824 
126 
120 
825 

r
4

1 

INONE I 

I I 
1

160 
435 

1125 

I 
'109 
1214 

.If decimal carTY occurs from 11th digit position,206+ 
set OVerflow FF. 
+ Fl'206 is present, but its effect is suppressed 
bv Fr2l4. 

Operate rM address exceeded and preset checkers. 860 
Connect rA to HSB. 100 
Operate HSB - OEC. 429 
Operate HSB - AOC 0 428 
Set rM Read FF, set M1 Cores. 826 
Develop Staticize Pulse. 823 
Set MTO 0 1'825 
Supply EP. .206 

10 
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DESCRIPTION 

(m) --:. rA, rX. 

Operate rM address exceeded and preset checkers. 
Set SCM to RM. 
Operate HSB - OEC. 
Operate PSB - AOe 0 

Set rM.Read FF9 set.Ml Cores. 
Strobe rM sense amplifiers .. 
Develop Serialize Pulse. 
Connect HSB to rAe 
Operate rA clear gate. 
Connect HSB to rX. 
Operate rX clear gate. 
Set MTO. 
Supply EP. 

(El) ~ rA~ rX. 

FT 

860 
827 
429 
428 
820 
821 

I 824 

I 
I 

105 
101 
126 
120 
825 
206 

Operate rM address exceeded and preset 
Preset BCM to RM. 

checkers. I 860 
827 
429 
428 
820 
821 
824 
193 
105 
101 
126 
120 
825 
206 

Operate HSll - OEC. 
Operate HSB - AOC. 
Set rM Read FF, set Ml Cores. 
Strobe rM sense amplifiers. 
Develop Serialize Pulseo 
Operate Extract Circuit in rF~* 
Connect HSB to rAe 
Operate rA ctear gate. 
Connect HSB to rX. 
Operate rX clear gate. 
Set MTO. 
SupplyEP. 

*Transfer is controlled by (rF). If the LSB of 
the corresponding digit in rF is a binary zero, 
the digit from rM is read onto the HSB. If the 
LSB is a binary one, the digit from rM is re
placed with a decimal zero. 

I 

11 



ANALYSIS OF 
INSTRUCTIONS 

INSTRUCTION 

COm 
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DESCRIPTION 

nno?~+o ~U ~AA_o~~ ft~An~A~A n_A 
vt' ................ "'UI a'W'W ... ""'~~- 'I;OA'-''IJ'lJU'lJU auu 

Connect rA to HSB. 
Operate IISB - OEC. 
Operate HSB - AOC. 
Set rM Read FFv set Ml Cores. 
Develop Staticize Pulseu 
Operate rA clear gate. 

preset checkers. 

Connect CU (000000 000000) to rAe 
Set MTO. 
Supply EP. 

IT 

n,,.. 

/
oov 
100 
429 
428 
826 
A-J~ 

J v_v 

I 

101 
108 
825 
206 

(m) ~rA; (rA) ;. (rL) ~rA rounded, rX unrounded 

Operate rM address exceeded and preset checkero 
Preset BCM to RM. 
Operate HSB - OEC 0 

Operate HSB - AOC .. 
Set rM Read FF, set MI Coreso 
Strobe rM sense amplifiers. 
Develop Serialize Pulse. 
Connect HSB 10 rA .. 
Operate rA clear gate. 
De lete rX input to compara,tor, connect HSB. * 
Delete rA input to comparator, connect rL.* 
Preset BC-120 in MQC to non-complement position, 
thus alerting the non-complementing gates between 
MQC and MQC-FT. Clear MQC to decimal zero. 
Set MTO. 
Step PC i set TO. 

*Sign comparison is performed between (rA) and 
(rL). 

860 
827 
429 

.428 
820 
821 
824 
105 
101 
152 
151 

138 
825 
214 

12 
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INSTRUCTION 

D 0 m 
TO 

TO 

3. 

uravAc II 

DESCRIPTION 

Retain results of sign comparison in comparator. 
Operate rA clear gate. 

FT 

159 
101 
103 Operate rA left shift path (including sign).* 

Insert decimal zero in LSD position of rAe 
Set Repeat FF. 
Step PC, ~t TO. 

,171 
226 
214 

*Shifting (rA) left deletes sign digit. 

Retain results of sign comparison in comparator. 1159 
Operate adder for twelve-place addition. 714 
Operate adder OE and sum comparison checkers. /435 
Connect rL to HSB. Transfer (rL) to HSBv rePlac-'1 
ing sign digit with a decimal zero. Step PC upon 
completion of OR CYCLE. Set TO and Stop FF's I 

after each time on minor cycle if 105 is in "One I 
Addition". 1188 
Connect HSB to adder sub input~ rA to adder min I 
input clearing rA and transferring sum from adderl 
to rAe 1109 
Gate non-complement output of BC-120 as SIX signal 
to operate the complementer in adder sub, thus I 
(rL) are subtracted from (rA). 
Gate non-complement output oi BC-120 to operate 
Improper Division Detector in MQC.* Step MQC at 
t2 following each subtraction until the Through
Zero signal is developed 9 at which time generate 
ORaC~.# l~ 
If rA or rX camp error occurs, set TO at follow-
ing tl. 246 

*If rL ~ rA, Improper Division occurs at t2 of 
the eleventh minor cycle of PC-3. 

#The Through-Zero signal indicates that the sub- I

traction produced a negative remainder, since no 
decimal carry occurred from the twelfth-digit po-
sition. At the beginning of the OR CYCLE, the MQC-F!' 
will contain a digit equal to the number of sub
tractions performed minus the one which produced 
the Through-Zero signal. 

13 
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D 0 m 

OR CYCLE 

4. 

UNIVAC II 

DESCRIPTION 

Delete functions of FTI09 v except HSB to adder 
sub input. 
Inhibit the transfer of (rL) to ?SB. 

Delete functions of FT4350 
Operate rA and rX clear gateso 
Operate rX left shift path. Transfer quotient 
digit from MQC-FT to LSD position of rXo Clear 
MQC to decimal zero. Step BC-120 to alert the 
complement gates connecting the MQC and MQC-FTo 
(MQC-FT now reads nines complement of MQC.) 
Step PC at end of OR-CYCLE 0 

Operate rA left shift path inserting a decimal 
zero in the LSD position 
Inhibit alerting signal to complementer and the 
stepping signal to the MQC. 

NOTE: Those FT signals present on PC-3 are also,' 
present during the OR CYCLE v performing the same 
functions except as noted above. I 

Retain results of sign comparison in comparator 0 I 
Operate adder for twelve-place addition. ! 
Operate adder OE and sum comparison checkers. II' 

Connect rL to HSB. Transfer (rL) to HSB, re
placing sign digit with a decimal zero. Step 
PC upon completion of OR CYCLE. Set TO and 
Stop FF's after each Time-on minor cycle if lOS 
is in "One Addition". 
Connect HSB to adder sub input v rA to adder min 
inputo Clear rA and transfer sum from adder to 
rAg 
Step MQC at t2 following each addition, until 
the Through-Zero signal is devel0-Jled, at which 
time v generate OR CYCLE.· 
If rA or rX comp error occurs v set TO at follow
ing tl. 

*The Through-Zero signal indicates that the 
addition produced a positive number v since a 
decimal carry occurred from the twelfth digit 
position. At the beginning of the OR CYCLE, the 
MQC will contain a digit equal to the number of 
additions performed, minus the one which produced 
the Through-Zero signal, and the MQC-FT will 
contain the nines complement of this digit. 

FT 

IER-{)R+ 1 

T):;'DJ\O.l.'J 
.&.~.U-V.lt.I"'" 

IER-{)R+3 
IER-QR-2 

OR-l 

OR-2 

OR+l 

159 
714 
435 

188 

109 

145 

246 

14 
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5 thru 13 

14 

OR CYCLE 

UNIVAC II 

DESCRIPTION FT 

AllOR CYCLES are identical. All odd PC-Steps are 
identical to PC-3. All even PC-Steps are identical 
to PC-4. Initially the divisor v (rL)v is subtracted 
from the shifted dividendv (rA), until the Through
Zero signal occurs v indicating that the remainder 
in rA is negative. 
During the OR CYCLE (rA) and (rX) are shifted left 
one digit position, a decimal zero is inserted into 
the LSD position of rA and the quotient digit from 
the MQC-FT is inserted into the LSD position of rX. 
(rL) is then added to (rA) until the Through-Zero 
signal occurs, in this case indicating that (rA) 
is again positive; and an OR CYCLE occurs. 
(rL) is thus alternately subtracted and added to 
(rA) as the quotient is built up in rX. Following 
each OR CYCLE, PC is advanced. 

Retain results of sign comparison in comparator. 159 
Operate adder for twelve-place addition. 714 
Operate adder OE and sum comparison checkero 1"435 
Connect rL to HSBi transfer (rL) to HSB v replac-
ing sign digit with a decimal zero. Step PC uponl 
completion of OR CYCLE. Set TO and Stop after 
each time on minor cycle; if lOS is in nOne 
Addition"o 108 
Connect I~B to adder sub input, rA to adder min 
input. Clear rA and transfer sum from adder to 

109 
Step MQC at t2 following each addition, except 
when Through-Zero signal is developed at which 
time generate OR CYCLEG 
If rAt or rX comp occurs, set TO at 
Reset Repeat FF at end of OR CYCLEo 
Set TO at end of OR CYCLE. 

145 
following tl. 246 

228 
244 

1 

1 Same as previous OR CYCLES t except that in 
addition.: 
Reset Repeat FF. 
Set TO. 

IER -{)R -1 I 
OR-l 

15 
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INSTRUCTION 

D 0 m 
TO 

15 

TO 

16 

UNIVAC II 

DESCRIPTION FT 

Retain results of sign comparison in comparatorol 159 
Operate adder for twelve-place addition. 714 
Operate adder OE and sum comparison checkers. 435 
Operate rA clear gate.· 101 
Connect rX to HSB. 125 
Connect HSB to adder sub input, rA to adder min 
inputo Clear rA and transfer sum from adder 
to rAo 
Connect CU (round-off v 00000o 000005) to adder 
min -Input 0 

Step PC g set TOo 

*Operating rAts clear gate destroys the divide 
remainder and, consequently, nothing is read from 
rA to the adder min inputo Thus the results of 
the addition are (rX) + (round-off)~rAo 

109 

III 
214 

I 
I 

Retain results of sign comparison in comparator o 159 I 
Operate rA clear gateo 101 
Operate right shift path of rAo Transfer sign 
from comparator to rA and rXo 106 
Operate rX clear gate o 120 
Operaie righi shifi paih of rXo 123 
Transfer sign from comparator to rA and rX i 

deleting the insertion of a decimal zero to rAe 161 
Supply EP 0 206 

16 
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INSTRUCTION 

TO 

20 

UNIVAC II 

DESCRIPTION FT 

(~)~rA; (rA) t (rL)~rA rounded, rX unrounded 

Operate rM address exceeded and preset checkers. I 860 
Set BCM to RM. 827 
Operate HSB - OEC 0 429 
Operate HSB - AOC. 428 
Set rM Read FF i set Ml Cores. 820 
Strobe rM sense amplifiers 9 821 
Develop Serialize Pulse. 824 
Connect HSB to rAo 105 
Operate rA clear gate. 101 
Operate Extract Circuit in rfo* 193 
Delete rA input to comparator y connect rL.# 151 
Delete rX input to comparator i connect HSB.# 152 
Preset BC-120 in MQC to non-complement position! 
thereby alerting the non-complement gates between 
MQC and MQC-FT. Clear MQC to decimal zero. 1138 
Set MTO o 825 
Step PC, set TO. 214 

*Transfer is controlled by (IF). If the LSB of 
the corresponding digit in rF is a binary zero, 
the digit from rM is read onto the HSB. If the 
LSB is a binary one ~ the digit from rM is replace'd 
with a decimal zero. 

#Perform sign comparison between (rA) and (rL)o 

I I 

Retain results of sign comparison in comparator o 159 
Operate rA clear gateo 101 
Operate rA left shift path.* 103 
Insert decimal zero in LSD position of rAo 171 
Set Repeat FFo 226 
Step PC, set TO. 214 

*Shifting (rA) left deletes sign digito I 
j 

17 
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INSTRUCTION 

D F m 

TO 

OR CYCLE 

UNIVAC II 

DESCRIPTION 

Retain results of sign comparison in comparator. 
Operate adder for twelve-place addition. 
Operate adder OE and sum comparison checkers. 
Connect rL to HSB. Transfer (rL) to HSB, replac
ing the sign digit with a decimal zero. Step PC ' 
upon completion of OR CYCLE. Set TO and Stop 
after each time on minor cycle if lOS is in "One 
Addition". 
Connect 15B to adder sub input? rA to adder min 
input. Clear rA and transfer sum from adder to 
rAG 
Gate non-complement output of BC-120 as SIX 
signal to operate the Complementer on adder sub 
input, thus (rL) is subtracted from (rA). Gate 
non-complement output of BC-120 to operate the 
Improper Division Detector in MQC.* Step MQC t2 
following each subtraction, until the Through
Zero signal is developed, at which time generate 

FT 

159 
714 
435 

188 

109 

OR CYCLE.# 
If rA or rX comp error occurs, set TO at 
following tlo 

145 

1246 
i 

*If (rL) ~ (rA), Improper Division occurs at t2 
of the eleventh minor cycle of PC-3. 

#The Through-Zero signal indicates that the sub
traction produced a negative remainder, since 
no decimal carry occurred from the twelfth digit 
position. At the beginning of the OR CYCLE y the 
MQC-FT will contain a digit equal to the number 
of subtractions performed minus the one which 
produced the Through-Zero signal. 

Delete Functions of FTI09 j except HSB to adder 
sub input. 
Inhibit the transfer of (rL) to HSB. 
Delete functions of FT435. 
Operate rA and rX clear gates. 
Operate rX left shift path. Transfer quotient 
digit from MQC-FT to LSD position of rXo Clear 
MQC to decimal zero. Step BC-120 to alert the 
complement gates connecting the MQC and MQC-FT. 
(MQC~ now reads nines complement of MQC) 
Step PC at end of OR CYCLE. 
Operate rA left shift path, insert a decimal 
zero into the LSD position of (rA). 
Inhibit alerting signal to complementer and the 
stepping signal to the MQC. 
NOTE: Those FT signals present on PC-3 are also 
prese~t during the OR CYCLE~ performing the same 
functIons except as noted aDove. 

I 

11ER-oR+l 
, IER-QR+2 
IER-oR+3 
IER-oR-2 

OR-l 

OR-2 

OR+l 

..0 
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UNIVAC II 

DESCRIPTION FT 

Retain results of sign comparison in comparator. 159 
Operate adder for twelve-place addition. 714 
Operate adder OE and sum comparison checkers. 435 
Connect rL to 158. Transfer (rL) to HSBv replac-
ing the sign digit with a decimal zero. Step PC 
upon completion of OR CYCLE. Set TO and Stop 
FF's after each Time-on minor cycle if lOS is in I 

"One Addition". 188 
Connect HSB to adder sub input v rA to adder min 
input. Clear rAy and transfer sum from adder 
to rAo 109 
Step MOe at t2 following each addition, until 
the Through-Zero signal is deve loped v at which I 
time generate OR CYCLEo. Il~5 
If rA or rX comp error occurs, set TO at follow- 1

24
.
6 ing tl. 

*The Through-Zero signal indicates that the 
addition produced a positive number, since a 
decimal carry occurred from the twelfth digit 
positiono At the beginning of the OR CYCLE, the 
MOe will contain a digit equal to the number of 
additions performed, minus the one which pro
duced the Through-Zero signal, and the MQC-FT 
will contain the nines complement of this digit. 

AllOR CYCLES are identicalo All odd PC-Steps 
are identical to PC-3 o All even PC-Steps are 
identical to PC-4v Initially the divisor y 

(rL), is subtracted from the shifted dividendi 
(rA), until the Through-Zero signal occurs y 

indicating that the remainder in rA is negative. 
During the OR CYCLE, (rA) and (rX) are shifted 
one digit position left, a decimal zero is in
serted into the LSD position of rA and the 
quotient digit from the MQC-FT is inserted into 
the LSD position of rXo (rL) is then added to 
(rA) until the Through-Zero signal occurs, in 
this case indicating that (rA) is again positive y 

and an OR CYCLE occurs. (rL) is thus alter-
nately subtracted and added to (rA) as the I 
quotient is built up in rXo After each OR CYClE~ 
PC is stepped. I 

19 
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OR CYCLE 

TO 

15. 

UNIVAC II 

DESCRIPTION 

n_ ... ,!!","-,: __ .A. ...... , ... At..# ftol,..1IIi. AA_n ..... ':8ftWli .......... "' .... n .......... + ........ 
'US"d~1I .L1t'.U'~"~ VoL ~oL'd" ,",V .. .,G.L.LGVII ... 11 ,","W.,G.LG"'''.Lo 

Operate adder for twelve-place addition o 
Operate adder OE and sum comparison checkero 
Connect rL to USB 0 Transfer (rL) to HSBw replac
ing the sign digit with a decimal zeroo Step PC 
upon completion of OR CYCIE Q Set TO and Stop 
FF's after each Time-on minor cycle if lOS is in 
"One Addition"o 
Connect-HSB to adder sub input, rA to adder min 
inputo Clear rA and transfer sum from adder 
to rAo 
Step MQC at t2 following each addition w until the 
Through-Zero·signal is developed i at which time 
generate OR CYCLEo 
If rA or rX comp error occurs t set TO at following 
tlo 
Reset Repeat FF at end of OR CYCLEo 
Set TO at end of OR CYCLEo 

Same as previous OR CYCLES w except that in addi
tion: 

Reset Repeat FFo 
Set TOo 

Retain results of sign comparison in comparatoro 
Operate adder for twelve-place addition o 
Operate adder OE and sum comparison checkero 
Operate rA clear gate o* 
Connect rX to HSB 0 

Connect HSB to adder sub input, rA to adder min 
inputo Clear rA and transfer sum from adder to rAo 
Connect CD roundoff, (000000 000005) to adder min 
input. 
Step PC. set TOo 

*Operating rAts clear gate destroys the divide 
remainder and, consequently, nothing is read 
from rA to the adder min inputo Thus the results 
of the addition are: (rX) + (round-off~rAo 

IT 

1 c:.o 

1714 

I 

435 

188 

109 

145 

246 
228 
244 

I ~~~~R-l I 
159 
714 
435 
101 
125 

109 

III 
214 
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UNIVAC II 

DESCRIPTION FT 

Retain results of sign comparison in comparator. 159 
Operate rA clear gate. 101 
Operate right shift path of rAe Transfer sign 
from comparator to rA and rX g 

Operate rX clear gate. 120 
Operate right shift path of rX. 123 
Transfer sign from comparator to rA and rX, delet-
ing the insertion of a decimal zero to rAe 161 
Supply EP. 

(rF) Odd digits extracts (m)~rA. 

Operate rM address exceeded and preset checker. 
Set BCM to RM. 
Operate HSB-OEC. 
Operate HSB-AOC. 
Set rM Read FF, Set Ml Coreso 
Strobe rM sense amplifiers. 
Develop Serialize Pulse 
Connect HSB to rAe 
Operate rA clear gate. 
Operate extract circuit in rF.* 
Delete CO (000000 000000) input to extract cir
cuit and connect rA.* 
Set MTO. 
Supply EP. 

*Transfer is controlled by (rF). If the LSB of 
the corresponding digit in rF is a binary zero, 
the digit from rM is read onto the HSB. If the 
LSB is a binary one, the digit from rfjl is deleted 
and the corresponding digit from rA is trans
ferred to the HSB o 

860 
827 
429 
428 
820 
n~~ 
O~l 

824 
105 
101 
193 

832 
825 
206 
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TO 

2. 
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UNIVAC II 

DESCRIPTION 

(rF) Even Digits Extracts (m)~rA; (rA)~m 

Operate rM address exceeded and preset checkers. 
Set BCM to HM. 
Operate H5B-DEC. 
Operate H5B-ADC. 
~~t ~M R~ad FF, set.~l.cores. 
~troDe rM sense ampIIIIers. 

FT 

860 
827 
429 
428 
820 
no, 
O~l 

Develop Serialize Pulse. 824 
Connect HSB to rAe 105 
Operate rA clear gate. I 101 
Operate extract circuit in rF.* 193 
Complement the operation of the extract circuit.~ 831 
Delete CU (000000 000000) input to extract cir-
cuit and connect rAe 832 
Set MTO. 825 
Step PC, set TOo I 

*Transfer is controlled by (rF).!f the LSB of thel 
corresponding digit in rF is a binary one, the I 
digit from rM is read onto the HSB. If the LSB is 
~~ b!~~~!_~~:~, :~:~d~ig!_~_~r~~ r~~i~ dele~ed a~d. th:~_1 
~VrLt::spUUuiHy UiYil, l.£UIIi rA IS LranSlerrea "[.0 ti:jtl: 

+ FT206 is present, but its effect is suppressed 
by Fl'214. 

Operate rM address exceeded and preset checkers. 
Connect rA to HSB. 
Operate HSB-OEC. 
Operate HSB-AOC. 
Set rM Read FF, Set MI cores. 
Develop Staticize Pulse. 
Set MTO. 
Supply EP. 

(m)~rF 

2 ,,4 
l"i 

206+ 

860 
100 
429 
428 
826 
823 
825 
206 

Operate rM address exceeded and preset checkers. 860 
Set BCM to RM. 827 
Operate HSB-oEC. 429 
Operate HSB-AOC. 428 
Set rM Read FF, set MI cores. 820 
Strobe rM sense amplifiers. 821 
Develop Serialize Pulse. 824 
Connect HSB to rF, and operate rF clear gate. 190 
Set MTO o 825 
Supply EPo 206 
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UNIVAC II 

DESCRIPTION FT 

(rF)~m 

Operate rM address exceeded and preset checkers. 860 
Connect rF to HSB. 192 
Operate HSB-OEC. 429 
Operate HSB-AOC. 428 
Set rM Read FF, set M1 cores. 826 
Develop Staticize Pulse. 823 
Set ~ITO. 825 
Supply EP. 206 

(rA)~m 

Operate rM address exceeded and preset checkers. 860 
Connect rA to HSB. 100 
Operate HSB-OEC. 429 
Operate HSB-AOC 428 
Set rM Read FF, set Ml cores. 826 
Develop Staticize Pulse. 823 
Set M'l'O. 825 
Supply EP. 206 

Operate rM address exceeded and preset checkers. 860 
Connect rL to HSB. 187 
Operate HSB-OEC. 429 
Operate HSB-AOC. 428 
Set rM Read FF, set M1coreso 826 
Develop Staticize Pulse. 823 
Set MTO. 825 
Supply EP o 206 

(rX)~m 

Operate rM address exceeded and preset checkers. I 860 
Connect rX to HSB. 125 
Operate HSB-OEC. 429 
Operate HSB-AOC. 428 
Set rM read FF, set Ml cores. 826 
Develop Staticize Pulse. 823 
Set MTO. 825 
Supply EP. 206 
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L 0 m 

L F m 

UNIVAC II 

DESCRIPTION 

Connect rA to HSB. 
Operate rA clear Gate. 
Connect CO (000000 000000) to rAo 
Connect HSB to rL, operating rL clear gate. 
Operate HSB-OECo 
Operate HSB .. Ao-:. 
Supply EP. 

FT 

100 
101 
108 
185 
429 

Operate rM address exceeded and preset checkers g 860 
Set BCM to RM. 827 
Operate HSB-OEC. 429 
Operate HSB-AOC. 
Set rM read FF, set M 1 cores 
Strobe rM sense amplifiers. 
Develop Serialize Pulse. 
Connect HSB to rL, operate rL clear gate. 
Operate rX clear gate. 
Connect IISB to rX input gate. 
Supply EP. 
Set ~ITO. 

Operate rM address exceeded and preset checkers o 

Set BCM to RM. 
Operate HSB-OEC. 
Operate HSB-AOC. 
Set rM Read FF, set Ml Cores. 
Strobe rM sense amplifiers. 
Develop Serialize Pulse. 
Operate extract circuit in rF.* 
Connect HSB to rL, operate rL clear gate. 
Operate rX clear gate. 
Connect HSB to rX. 
Set MTO. 
Supply EP. 

*Transfer is controlled by (rF). If the LSB of 
the corresponding digit in rF is a binary zero, 
the digit from rM is read onto the HSB. If the 
LSB is a binary one, the digit from rM is re
placed with a decimal zero. 

428 
820 
821 
824 
185 
120 
126 

I
I 206 

825 

860 
827 
429 
428 
820 
821 
824 
193 
185 
120 
126 
825 

I 206 

1 
I 
I 
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DESCRIPTION 

(m)~rX; (rL) x (rX) ~rA (rounded) 11 MSD 
rX 11 LSD 

Operate rM address exceeded and preset checkers. 
Set BCM to RM. 
Operate HSB-OEC. 
Operate HSB-AOC. 

FT 

860 
827 
429 
428 

Set rM Read FFi set Ml cores I 820 
Strobe rM sense amplifiers o 821 
Develop Serialize Pulse. 824 
Operate rA clear gate. 101 
Connect CO (000000 000000) to rAe 108 
Connect rL to adder sub input. Transfer (rL) 
to adder, replacing sign digit with a decimal zero. 110 
Connect rA to adder min input, clear rA, and read 
sum from the adder to rAe (Transfer ends at t12 
nf 'T'() '* " .... ...t..""'e/ 

Operate adder OE and sum comparison checkers. 
Connect HSB to rX. 
Operate rX clear gate. 
Preset BC-120 to the complement state, thereby 
alerting the complement gates connecting the MQC 
and MQe-FT. 
Set MTO. 
Step PC, set TO. 

*If decimal carry occurs from eleventh digit 
position, set Overflow flip-flop. 

113 
435 
126 
120 

139 
825 
214 

Operate adder for twelve-place addition g 714 
Operate adder OE and sum comparison checkers. 435 

Co nneet rL to sub input of addero Transfer (rL) 
to adder, replacing the sign digit with a decimal 
zero. 110 
Connect rA to adder min inputo Clear rA, and 
read sum from adder to rAe (Transfer ends at 
t12 of TO) 113 
Step PC, set TO. 214 

• 
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DESCRIPTION 

Operate adder for twelve-place addition o 

Operate adder OE and sum comparison checkers o 

Connect rL to sub input of adder. Transfer (rL) 
tn ~~~op ponl~p~ftn tho ~inft ~~nit w~th ~ ~op~m~l I 
","v u,'\.A."" ............ , ~"""t' ..... '-Av.£ ... ~ ""' .. .II...., ..., .... ~ .. .a ........... ~ .... "'" ... 4 ..... .& ....... 'I.A""""' ..... " .... """ ..... 

zero. 

FT 

714 
435 

110 
151 Delete rA input to comparator and connect rL.* 

Connect rA to adder min input, clear rA, and 
read sum from adder to rAe (Transfer ends at 
t12 of TO.) 
Step PC, set TO. 

I 113 
214 

*rX is connected to the comparator via a direct 
path. A sign comparIson IS performed between (rL) 
and (rX), and the sign of the product is stored in 
the comparator. 

It::n Store results of SIgn comparison In comparator. 
Operate adder OE and sum comparison checkers. 
Operate HSB-OEC. 
Operate HSB-AOC. 
Connect rA to HSB 

II :~~ 
428 
100 

Operate rA clear gate. 
Connect CO (OOOOOO 000000) to rAe 
Connect HSB to rF, operate rF clear gate. 
Connect CU (050000 000000) to adder sub input. 
Transfer the LSD of (rX) to the MQC and set the 
nines complement of the digit into the MQC. 
Connect rA to adder min input, clear rA, and 
read sum from adder to rAo (Transfer ends at 

101 
108 
190 

112 

t 12 of TO.) 
Operate right shift path in rX 
Operate rX clear gate. 

I 
113 

I 
123 
120 

Set Repeat flip-flop= 
Step PC,set TO. 

NOTE: At the completion of PC-4, rA contains the 
roundoff, rL contains the multiplicand, rF contains 
three times the multiplicand, rX contains the 
multiplier shifted one digit right, the MQe con
tains the nines complement of LSD shifted out of 
rX, and the comparator contains the sign of the 
product. The sign position of rX is vacant. 

226 
214 
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DESCRIPTION 

Store results of sign comparison in comparator o 

Operate adder for twelve-place addition. 

Operate aaaer OE and sum comparison checker-so 
Connect rL and rF to the ~ 3 FF control circuits o 

Transfer of (rL) to the HSB and replace the sign 
with a decimal zero during the transfer. Step PC 
at end of each IER CYCLE. Set TO and Stop FF's at 
end of each Time-on minor cycle if IDS is in One 

FT 

159 
714 

I Art,.. 
q.J;) 

Addition. 188 
Connect HSB to adder sub input, rA to adder min 
input, clear rA and transfer the sum from the 
adder- to rAe 109 
Sample (MQC-FT). If digi t is < 3, reset the ~ 3 
FF, which transfers (rL) to I~B, and supply one 
stepping pulse to MQCo If digit is ~ 3, set the~3 
FF, which transfers (rF) to HSB and supplies threel 
stepping pulses to MQC. If digit = 0, set IER 
and IER-OR FF's at following t20 . 147 
If rA or rX comp error occurs, set TO at following 
tl· 

NOTE: At the beginning of the operation, the MQC
FT will contain the LSD from rX. If the digit is 
~ 3, three times the multiplicand (rF) is added 
to the partial product in rA, and the MQC is step
ped three times; thus reducing the digit in the 
MQC-FT by three. If the digit in the MQC-FT is 
< 3, the multiplicand (rL) is added to the par

tial product in rA and the MQC is stepped once, 
thus reducing the digit in the MQG-IT by one. 
Successive additions occur until the digit in the 
MQC-IT is rerlucp.rl to zero, at which time the IER 
CYCLE is generated. At the beginning of the 
lEU CYCLE, rA will contain (rL) times the orig
inal LSD of (rX). 

1 
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13 

14 

TO 

15 

PC 15 
IER 

UNIVAC II 

DESCRIPTION 

Operate the right shift path of rA and insert a 
decimal zero into the sign position of (rA). 
Operate the right shift path of rX, transferring 
LSD of (rX) to the MQC distributor line. 
nnO~~~Q ~A ~nrl ~y ~lo~~ n~to~ 
vp'~.l.a .... ", 41""1. QJ..&\,A. £,.1" '"'~""'w~ ~''''''''''"''''''. 

Clear MQC to binary zero and set up the comple-
ment of the LSD from (rX) in the MQC. 
Transfer LSD of (rA) to the MSD position of rX, 
step PC at the end of the IER-CYCLE. 
Inhibit the transfer of (rL) and the decimal 
zero for the sign position of (rL) to the HSB. 
Disconnect rF from the HSB and inhibit the 
stepping of the MQC. 
Inhibit min input to the algebraic adder; 
(Delete the functions of FTI09) 
Inhibit the adder OE and sum comparison checkers. 
(Delete the functions of FT435) 

Same as PC-5. 

Same as PC-5 except for one addition FT signal 
which is used to set TO at the end of the IER 
CYCLE. 

Same as PC-5 except for four additional FT 
signals which are used during PC-15 IER ·CYCLE. 

Insert sign into sign position of (rA) and (rX). 

Inhibit the generation of a second IER CYCLE in 
case a decimal zero is set up in the MQC. 

Reset Repeat FF. 

Supply EP. 

FT 

IER-6 

IER-4 
IER-OR-2 I 

IER-3 

IER-l 

IER-OR+2 

IER+l 

IER-DR+l 

IER-DR+3 

244 

161 & IER 
-5 

149 & 
IER-l 
228 & 
IER-QR-l 
215 & 
IER-2 
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DESCRIPTION 

(!!!)~ rX; (rL) x (rX) --:;..rA (rounded) 11 MSD 
1 1 r <:=n 
.1..1.. fJ,JU 

Operate rM address exceeded and preset checkers. 
Set BCM to RM. 
Operate HSB-OEC. 
Operate HSB-AOC. 
Set rM Read FF, set Ml cores. 
Strobe rM sense amplifiers. 
Develop Serialize Pulse. 
Operate rA clear gate. 
Operate extract circuit in rF.* 
Connect CU (000000 000000) to rAe 
Connect rL to adder sub input, transfer 
(rL) to adder, replacing sign digit with a 

FT 

860 
827 
429 
428 
820 
821 
824 
101 
193 
108 

decimal zero. 110 
Connect rA to adder Min input, clear rA, 
and read the sum from the adder to rAe 
(Transfer ends at t12) + 113 
Operate adder OE and sum comparison checkers. 435 
Connect HSB to rX. 126 
Operate rX clear gate. 120 
Preset BC-120 to the complement state, thereby 
alerting the complement gates connecting the MQC 
to the MQC-FT. 139 
Set ~ITO. 825 
Step PC, set TO. 214 

*Transfer is controlled by (rF). If the LSB of 
the corresponding digit in rF is a binary zero, 
the digit from rM is read onto the HSB. If the 
LSB is a binary one, the digit from rM is replaced 
with a decimal zero. 

+If decimal carry occurs from eleventh digit 
position, set Overflow flip-flop. 

Operate adder for twelve-place addition. 
Operate adder OE and sum comparison checkers. 
Connect rL to sub input of adder. Transfer 
(rL) to adder, replacing the sign digit with 
a decimal zero. 
Connect rA to adder min input, clear rA, and 
read sum from adder to rAe (Transfer ends 
at t12 of TO.) 
Step PC, set TO. 

114 
435 

110 

113 
214 
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DESCRIPTION 

Operate adder for twelve-place addition. 
Operate adder OE and sum comparison checkers. 
Connect rL to sub input of adder. Transfer (rL) 
to adder, replacing the sign digit with a 
decimal zero. 
Delete rA input to comparator, connect rL.* 
Connect rA to adder min input, Clear rA, and 
read sum from adder to rAe (Transfer ends 
at tl2 of TO.) 
Step PC, set TO a 

*rX is connected to the comparator via a 
direct path. A sign comparison is performed 
between (rL) and (rX), and the sign of the 
product is stored in the comparator. 

Store results of sign comparison in comparator. 
Operate adder OE and sum comparison checkers. 
Operate HSB-OEC. 
Operate HSB ... AOC. 
Connect rA to HSB. 
Operate rA clear gate. 
Connect CU (000000 000000) to rAe 
Connect HSB to rF, operating rF Clear gate. 
Connect CD (050000 000000) to adder sub input. 
Transfer the LSD of (rX) to the MQC, setting 
the nines complement of the digit into the MQC. 
Connect rA to Min input, clear rA, and read 
sum from adder to rAe (Transfer ends at t12 
of TO.) 
Operate right shift path in rX. 
Operate rX clear gate. 
Set Repeat flip-flopo 
Step PC, set TO. 

NOTE: At the completion of PC-4, rA contains 
the roundoff, rL contains the multiplicand, 
rF contains three times the multiplicand, 
rX contains the multiplier shifted one digit 
right, the MQC contains the nines complement 
of LSD shifted out of rX, and the comparator 
contains the sign of the product. The sign 
position of rX is vacant. 

FT 

714 
435 

110 
151 

113 
214 

159 
435 
429 
428 
100 
101 
108 
190 

112 

113 
123 
120 
226 
214 
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DESCRIPTION 

Store results of sign comparison in comparator. 
Operate adder for twelve-place addition. 
Operate adder OE and sum comparison checkers. 
Connect rL and rF to the ~ 3 FF control circuits. 
Transfer of (rL) to the HS8 and replace the sign 
with a decimal zero during the transfer. 
Step PC at end of each IER CYCLE. Set TO and 
Stop FF's at end of each Time-on minor cycle if 
lOS is in"One Addition". 
Connect HSB to adder sub input, rA to adder min 
input. Clear rA and transfer the sum from the 
adder to rAe 
Sample (MQC-FT). If digit is < 3, reset the 

FT 

159 
714 
435 

188 

109 

147 

~ 3 FF, which transfers (rL) to lISB, and sup
plies one stepping pulse to MQC. If digit is ~ 3, 
set the ~ 3 FF, which transfers (rF) to HSB, and 
supplies three stepping pulses to MQC. If digit 
is = 0, set IER and IER-OR FF's at following t2. 
If rA or rX comp error occurs, set TO at 
following tL 

1
246 

NOTE: At the beginning of the operation, the MQC- Ii 

FT will contain the LSD from rX. If the digit is 
~ 3, three times the multiplicand (rF) is added I 

to the partial product in rA, and the MQC is stepped 
thr.ee times, thus redUCing. the di9it.in MQC-FT by 1 

three. If the digit in MQC-FT is < 3, the multi-
plicand (rL) is added to the partial product in ~ 
rA and MQe is stepped once, thus reducing the digi 
in MQC-FT by one. Successive additions occur unti 
the digit in the MQC-FT is reduced to zero, at which 
time the IERCYCLE.isgenera:ted.. A·t thebegi.nni ng 
of the IER CYCLE, rA will contain (rL) times the 
original LSD of (rX). 

Operate the right shift path of ra and insert a 
decimal zero into the sign pOSition of (rA). 
Operate the right shift path of rX transferring 
LSD of rX to the MQC distributor line. 
Operate rA and rX clear gates. 
Clear MQC to binary zero and set up the complement 
of the LSD from (rX) in the MQC. 
Transfer LSD of (rA) to the MSD position of rX and 
step PC at the end of the IER CYCLE. 
Inhibit the transfer of (rL) and the decimal zero 
for the sign position of (rL) to the HSB. 
Disconnect rF from the HS8 and inhibit the 
stepping of the MQC. 
Inhibit the min input of the algebraic adder. 
(Delete the functions of FTl09) 
Inhibit the adder odd-even and the adder sum 
comparison checkers. (Delete the functions 
n f 1:;·1'.::1~C; ) 

IER-6 

IER-4 I· 

IER-OR-2 

IER-3 

IER-l 

IER-OR+2 

IER+l 
IER-OR+l 

TI:'D no L"l I 



ANALYSIS OF 
INSfRUCTIONS 

INSTRUCTION 

M F m 

6 
through 

13 

14 
I I 

TO 

15 

PC 15 

IER CYClE I 
I 

, ! 

NOm 

1 

UNIVAC II 

OESCRIPT ION 

Same as PC-5. 

Same as PC-5 except for one additional 
FT signal which is used to set TO at the 
end of the IER CYCLE. 

Same as PC-5 except for four additional FT 
signals which are used during PC-IS IER CYCl.E. 

Insert sign into sign position of (rA) and (rX). 

Inhibit the generation of a second IER CYCLE in 
case a decimal zero is set up in the MQC. 

Reset Repeat FF. 

Supply EP. 

-em) ~ rX; (rL) X (rX) --..:::.rA (rounded) 11 MSO's 
rX !l LSD's 

Operate rM address exceeded and preset checkers~ 
Set BCM to RM 
Operate HSB-OEC 
Operate HSB-AOC 
Set rM Read FF, set Ml cores. 
Strobe r~1 sense ampli fiers. 
Develop Serialize Pulse. 
Operate rA clear gate. 
Connect CO (000000 000000) to rAe 
Conne~t rL to ad<ier sub input. Transfer 
(rL) to adder, replacing sign digit with a 
decimal zero 
Connect rA to adder min inputQ Clear rA 
and read the sum from the adder to rAe 
(Transfer ends at t12 of TO)* 
Operate adder OE and sum comparison checkers. 
Connect HSB to rX, via sign reversal gates.+ 
Operate rX clear gate. 
Preset BC-120 to the complement state, thereby 
alerting the complement gates connecting the MQC 
to MQC-FT. 
Set MTO. 
Step PC, set TO. 

*If decimal carry occurs from eleventh digit 
pOSition, set Overflow flip-flop. 

I 
I 
I 

+The sign reversal gates complement the LSB and 
check pulse of the sign digit during transfer to lX. 

FT 

244 

161 Plus 

149 Plus 
IER-l 
228 Plus 
IER-QR-l 
215 Plus 
IER-2 

860 
827 
429 
428 
820 
821 
824 
101 
108 

110 

113 
435 
153 
120 

139 
825 
214 



ANALYSIS OF 
INSTRUCTIONS 

INSTRUCTION 

NOm 

TO 

2 

TO 

3 

UNIVAC II 

DESCRIPTION 

Operate adder for twelve-place addition. 
Operate adder DE and sum comparison checkers o 

Connect rL to sub input of adder. Transfer 
CrL) to adder, replacing sign digit with a 
decimal zero o 

Connect rA to adder min input. Clear rA, 
and read sum from adder to rAe (Transfer 
ends at t12 of TO.) 
Step PC, set TO. 

Operate adder ior twelve-place addition. 
Operate adder DE and sum comparison checkers. 
Connect rL to sub input of adder. Transfer (rL) 
to adder, replacing the sign digit with a 
decimal zero. 
Delete rA input to comparator, connect rL.* 
Connect rA to adder min input. Clear rA, and 
read sum from adder to rAe (Transfer ends at 
t12 of TO.) 
Step PC, set TO. 

*rX is connected to the comparator via a direct 
path. A sign comparison is performed between 
(rL) and (rX), and the sign of the product is 
stored in the comparator. 

FT 

714 
435 

110 

113 
214 

714 
435 

110 
151 

113 
214 
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ANALYSIS OF 
INSTRUCTIONS 

INSTRUCTION 

NOm 

TO 

4 

UNIVAC II 

DESCRIPTION 

Store results of sign comparison in comparator. 
Operate adder OE and sum comparison checkers 
Operate HS8-OEC. 
Operate HSB-AOC. 
Connect rA to HS8. 
Operate rA clear gate. 
Connect CU (000000 000000) to rAe 
Connect HS8 to rF, operate rF clear gate. 
Connect CO (050000 000000) to adder sub inputo 
Transfer the LSD of (rX) to the MQC and set up 
the nines complement of the digit into the MQC 
Connect rA to min input of the adder. Clear 
rAt and read sum from adder to rAe (Transfer 
ends at t12 of TO.) 
Operate right shift path in rX. 
Operate rX clear gate. 
Set Repeat flip-flop. 
Step PC, set TO. 

NOTE: At the completion of PC-4, rA contains I 
the roundoff. rL contains the multiplicand, rF i 
contains three times the absolute value of the I 
multiplicand, rX contains the multiplier shifted 
one digit right, the MQC contains the nines 
complement of LSD shifted out of rX, and the 
comparator contains the sign of the product. 
The sign pOSition of rX is vacant. 

FT 

159 
435 
429 

100 
101 
108 
190 

112 

113 
123 
120 
226 
214 
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ANALYSIS OF 
INSTRUCIIONS 

INSTRUCTION 

NOm 

TO 

5 

UNIVAC II 

DESCRIPTION 

Store results of sign comparison in comparator. 
Operate adder for twelve-place addition. 
Operate adder OE and sum comparison checkers 
Connect rL and rF to the ~ 3 FF control ciceui ts" 
Transfer of (rL) to the USB and replace the sign 
with a decimal zero during the transfer. Step 
PC at end of each IER CYCLE. Set TO and Stop 
FF's at end of each Time-on minor cycle if 105 

FT 

159 
714 
435 

is in "One Addition". 188 
Connect 15B to adder sub input, rA to adder min 
input. Clear rA and transfer the sum from the 
adder to rAe 109 
Sample (MQC-IT). If digi t is < 3, reset the ~ 3 
FF, which transfers (rL) to USB and supplies one 
stepping pulse to MQC. If digit is ~ 3, set the 
~ 3 FF, which transfers (rF) to USB and supplies 
three stepping pulses to MQC. If digit is = 0, 
set IER and IER-OR FF's at following t2. 147 
If rA or rX comp error occurs, set TO at following 
tl. 246 

NOTE: At the beginning of the operation, the MQC
FT ,,111 contain the LSD from rX. If the digit is 
~ 3, three times the multiplicand (rF) is added 
to the partial product in rA, and the MQC is 
stepped three times, thus reducing the digit in 
MQC-FT by three. If the digit in the MQC-FT is 
< 3, the mul tiplicand (rL) is added to the 
partial product in rA and the MQC is stepped once, 
thus reducing the digit in MQC-FT by one. Succes
sive additions occur until the digit in MQC-FT is 
reduced to zero, at which time the TER CYClE is 
generated. At the beginning of the IER CYCLE, 
rA will contain (rL) times the original LSD of 
(rX). 
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ANALYSIS OF 
INSTRUCTIONS 

INSTRUCTION 

NOm 

IER CYCLE 

(PC-5) 

6 
+ ....... 4I'IIrIt. ...... 1. 
"jj.i.VLl~ii 

13 

14 

TO 

15 

PC 15 
IER CYCLE 

I 
j 

UNIVAC II 

DESCRIPTION FT 

Operate the right shiit patn 01 rA ana insert a 
decimal zero into the sign position of (rA). IER-6 
Operate the right shift path of rX, transferring 
LSD of rX to the MQC distributor line. IER-4 
Operate rA and rX clear gates. IER-oR-2 
Clear MQC to binary zero and set up the complement 
of the LSD from rX in the MQC. IER-3 
Transfer LSD of (rA) to the MSD position of rX, 
step PC at the end of the IER CYCLE. IER-l 
Inhibit the transfer of (rL) and the decimal 
zero for the sign position of (rL) to the HSB. IER-oR+2 
Disconnect rF from the USB and inhibit the step-
ping of the MQC. IER + I 
Inhibit the min input to the algebraic adder. IER-DR+l 
(Delete the functions of FTI09) 
Inhibit the adder odd-even and the adder sum 
comparison checkers. (Delete the functions of 
FT435.) IER-oR+3 

Same as PC ... 5. 

Same as PC-S except for one additional FT signal 
which is used to set TO at the end of the IER 
CYClE. 

Same as PC-5 except for four additional 
which are used during PC-IS IER CYCLE. 

FT signals 

Insert sign into sign position of (rA) and (rX). 

Inhibit the generation of a second IER CYCLE in 
case a decimal zero is set up in the MQC. 

Reset Repeat FF. 

Supply EP. 

244 

161 plus 
lER-5 

149 plus 
lER-I 
228 plus 
lER-OR ... l 
2l5-plus 
IER-2 
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ANALYSIS OF 
INSTRUCTIONS 

INSTRUCTION 

1 

UNIVAC II 

DESCRIPTION 

-(m)~rX; (rL) X (rX)~rA (rounded) 11 ~.sD's 
rX 11 LSD's 

Operate rM address exceeded and preset checkers o 
Set SCM to RM 
Operate HSB-QEC 
Operate HSB ... AOC 
Set rM Read FF, set Ml cores o 
Strobe rM sense amplifiers o 
Develop Serialize Pulse. 
Operate rA clear gate 
Connect CO (000000 000000) to rAo 
Connect rL to adder sub input, transfer (rL) to 
adder, replacing sign digit with a decimal zero. 
Connect rA to adder min input o Clear rA, and 
read the sum from the adder to rAo (Transfer 
ends at t12 of TO.)* 
Operate adder OE and sum comparison checkers 
Operate extract control circuit in rFo+ 
Connect HSB to rX, via sign reversal gates.# 
Operate rX clear gateo 
Preset BC-120 to the complement state, thereby 
alerting the complement gates connecting the MQC 
to MQC-FT o 

Set MfO. 
Step PC, set TO. 

*If decimal carry occurs from eleventh digit position, 
set OverflOW flip-flopo 

#The sign reversal gates complement the LSB and check 
pulse of the sign digit during transfer to rXo 

+Transfer is controlled by (rF). If the LSB of the 
corresponding digit in rF is a binary zero, the digit l 
from rM is read onto the HSB. If the LSB is a binary 
one, the digit from rM is replaced with a decimal zero 

I 

FT 

860 
827 
429 
428 
820 
821 
824 
101 
108 

110 

113 
435 
193 
153 
120 

139 
825 
214 
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ANALYSIS OF 
INSTRUCTIONS 

INSTRUCTION 

N F m I 

UNIVAC II 

DESCRIPTION 

2 Operate adder for twelve-place addition .. 

TO 

3 

Operate adder OE and sum comparison checkers .. 
Connect rL to sub input of adder. Transfer 
(rL) to adder, replacing sign with a decimal 
zero. 
Connect rA to adder min input.. Clear rA, and 
read sum from adder to rAo (Transfer ends at 
t12 of TO.) 
Step PC, set TO. 

Operate adder for twelve-place addition. 
Operate adder OE and sum comparison checkers. 
Connect rL to sub input of addero Transfer (rL) 
to adder, replacing the sign with a decimal zero o 
Delete rA input to comparator, connect rL.* 
Connect rA to adder min input.. Clear rA, and 
read sum from adder to rAe (Transfer ends at 
t12 of TO.) 
Step PC, set TO .. 

*rX is connected to the comparator via a direct 
path.. A sign comparison is performed between 
(rL) and (rX), and the sign of the product is 
stored in the comparator .. 

I 
i 
I 
I 

FT 

714 
435 

110 

113 
214 

714 
435 

110 
151 

113 
214 

1 
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ANALYSIS OF 
I NSf RUCTIONS 

INSTRUCTION 

''oJ t' _ 
11 &" UI 

TO 

4 

UNIVAC II 

DESCRIPTION 

Store results of sign comparison in comparator. 
Operate adder OE and sum comparison checkers. 
Operate HSB-OEC. 
Operate HSB-AOC. 
Connect rA to HSB. 
Operate rA clear gate. 
Connect CU (000000 000000) to rAe 
Connect HSB to rF, 'operate rF c lear gate. 
Connect CU (050000 000000) to adder sub input. 
Transfer the LSD of (rX) to the MQC, set up the 
nines complement of the digit into the MQC~ 
Connect rA to min input of the adder. Clear rAt 
and read sum from adder to rAG (Transfer ends 
at tl2 of TO.) 
Operate right shift path in rX. 
Operate rX clear gate. 
Set Repeat flip-flop9 
Step PC, set TO. 

NOTE: At the completion of PC-4, rA contains 
the roundoff, rL contains the multiplicand, rF 
contains three times the absolute value of the 
multiplicand, rX contains the multiplier shifted 
one digit right, the MQC contains the nines complement 
of LSD shifted out of rX, and the comparator contains 
the sign oi the product. The sign position of rX is 
vacant. 

FT 

159 
435 
429 
428 
100 
101 
108 
190 

112 

113 
123 
120 
226 
214 
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ANALYSIS OF 
INSTRUcrIONS 

INSTRUCTION 

N F m 

TO 

5 

UNIVAC II 

DESCRIPTION 

Store results of sign comparison in comparator. 
Operate adder for twelve-place addition e 

Operate adder OE and sum comparison checkers o 
Connect rL and rF to the ~ 3 FF control circuits o 
Transfer of (rL) to the HSB and replace the sign 
digit with a decimal zero during the transfer o 
Step PC at end of each IER CYCLE o Set TO and 
Stop FF's at end of each Time-on minor cycle if 
lOS, is in"One Addition". ' 
Connect HSB to adder sub input, rA to adder min 
input. Clear rA and transfer the sum from the 
adder to rAe 
Sample (MQC-FT). If digit is < 3, reset ~ 3 FF, 
which transfers (rL) to HSB and supplies one step
ping pulse to MQC. If digit is ~ 3, set the ~ 3 
FF, which transfers (rF) to HSB and supplies three 
stepping pulses to MQC. If digit is = 0, set IER 
and IER-oR FF's at following t2. 
If rA or rX comp error occurs, set TO at 
following tlo 

NOTE: At the beginning of the operation, the MQC
FT will contain the LSD from rXo If the digit is 
~ 3, three times the mul tiplicand (rF) is added 
to the partial product in rA, and the MQC is 
stepped three times, thus reducing the MQC-FT by 
three. If the digi t in MQC-IT is < 3, the 
multiplicand (rL) is added to the partial product 
in rA and the MQC is stepped once, thus reducing 
the digit in MQC-FT by one o Successive additions 
occur until the digit in MQC-FT is reduced to zero, 
at which time the IER CYCLE is generated o At the 
beginning of the IER CYCLE, rA will contain (rL) 
times the original LSD of (rX). 

FT 

159 
714 
435 

188 

109 

147 

246 
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ANALYSIS OF 
INSTRUCTIONS 

UNIVAC II 

INSTRUCTION DESCRIPTION 

N F m Operate the right shift path of rA and fnsert a 
decimal zero into the sign position. 

IER CYCLE Operate the right shift path of rX transferring 
LSD of rX to the MQC distributor line. 

(PC-5) Operate rA and rX clear gates. 

6 
Through 

13 

14 

TO 

15 

PC-15 

IER CYCLE 

I 

i 

I 
I 

I 

Clear MQC to binary zero and set up the complement 
of the LSD from (rX) in the MQC. 
Transfer LSD of (rA) to the MSD position of rX, step 
PC at the end of the IER CYCLE. 
Inhibit the transfer of (rL) and the decimal zero 
for the sign position of (rL) to the HSB. 
Disconnect rF from the HSB and inhibit the stepping 
of the MQC. 
Inhibit the min input to the algebraic adder. 
(Delete the iunctions of FTI09) 
Inhibit the adder odd-even and the adder sum 
comparison checkers. (Delete the functions of 
(FT435.) 

Same as PC-5. 

Same as PC-5 except for one additional FT signal 
which is used to set TO at the end of the IER CYCLE. 

Same as PC-5 except for four additional FT Signals 
which are used during PC-15 IER CYCLE. 

Insert sign into the sign position of rA and rX. 

Inhibit the generation of a seeond IER CYCLE in case 
a decimal zero is set up in the MQC. 

Reset Repeat FF. 

Supply EP. 

I 
I 

FT 

IER-6 

IER-4 
IER-OR-2 

IER-3 

IER-l 

IER-oR+2 

IER+l 
IER-oR+l 

IER-oR+3 

244 

161 Plus -IER-o 

149 Plus 
IER-l 
228 Plus 
IER-oR-I 
215 Plus 
IER-2 
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INSTRUCTION 

P 0 m 

1 

I I 

I 

I 

! 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 

TO 

2 

UNIVAC II 

DESCRI.PTION 

(m)~rX; (rL) X (rX)~rA = 11 MSD's, 
rX = 11 LSD's 

Operate rM Address exceeded and preset checkers. 
Set BCM to RM. 
uperate HSB ·OC -A . 
Operate HSB-oEC. 
Set rM Read FF, set Ml cores. 
Strobe rM sense amplifiers. 
Develop Serialize Pulse. 
Operate rA clear gate. 
Connect CO (000000 000000) to rAe 
Connect rL to adder sub input, transfer 
(rL) to adder and replace sign digit of (rL) 
with a decimal zero. 
Connect rA to adder min input, Clear rA 
and read sum from adder to rAe (Transfer ends 
at t12 of TO.)* 
Operate adder OE and sum comparison checkers. 
Connect HSB to rX. 
Operate rX clear gateo 
Preset BC-120 to the complement state, thereby 
alerting the complement gates connecting the 
MQC and MQC-FT 0 

Set MTO. 
Step PC, set TO. 

*If decimal carry occurs from the eleventh digit 
position, set Overflow FF. 

Operate adder for twelve-place addition. 
Operate adder OE and sum comparison checkers. 
Connect rL to sub input of adder, transfer (rL) 
to adder, replacing the sign digit with a decimal 
zero. 
Connect rA to adder min input. Clear rA and 
read sum from adder to rAe 
Step PC, set TO. 

I 
I 
I 

IT 

860 
827 
""'a ':I, 

429 
820 
821 
824 
101 
108 

110 

113 
435 
126 
120 

139 
825 
214 

714 
435 

110 

113 
214 
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ANALYSIS OF 
INSTRUCTIONS 

INSTRUCTION 

P 0 m 
TO 

3 

TO 

4 

UNIVAC II 

DESCRIPTION 

Operate adder for twelve-place addition. 
Operate adder DE and sum comparison checkers. 
Connect rL to sub input of adder, transfer (rL) 
to adder, replacing the sign digit with a decimal 
zero. 
Delete rA input to comparator and connect rL.~ 
Connect rA to adder min input. Clear rA and 
read sum from adder to rAe 
Step PC, set TO. 

*rX is connected to the comparator via a 
direct path. A sign comparison is performed 
between (rL) and (rX), and the sign of the 
product is stored in the comparator. 

Store results of sign comparison in comparator. 
Operate HSB-oEC. 
Operate HSB-AOC. 
Connect rA to HSB. 
Operate rA clear gate. 
Connect CO (000000 000000) to rA. 
Connect HSB to rF and operate rF clear gate. 
Connect CO (050000 000000) to adder sub input. 
Transfer the LSD of (rX) to the MQC and set up 
the nines complement of the digit into the MQC. 
Operate right shift path in rXo 
Operate rX clear gate. 
Set Repe'a t FF. 
Step PC, set TO. 

NOTE: At the completion of PC-4, rA contains 
decimal zeros, rL contains the multiplicand, 
rF contains three times the mUltiplicand, and 
rX contains the multiplier shifted one digit 
right, the MQC contains the nines complement 
of the LSD shifted out of rX, and the comparator 
contains the sign of the producto The sign 
position of rX is vacant. 

FT 

714 
435 

110 
151 

113 
214 

159 
429 
428 
100 
101 
108 
190 

112 
123 
120 
226 
214 
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ANALYSIS OF 
INSTRUCTIONS 

INSTRUCTION 

P 0 m 

TO 

PC-5 

IER 

PC-5 

UNIVAC 11 

DESCRIPTION 

Store result of sign comparison in comparator. 
Operate adder for twelve-place addition. 
Operate adder OE and sum comparison checkers. 
Connect rL and rF to the ~ 3 FF control circuits. 
Transfer of (rL) to the HSB and replace the sign 
with a decimal zero during the transfer. Step PC 
at end of each IER CYCLE. Set TO and Stop FF's at 
end of each Time-on minor cycle if 105 is in "One 
Addition". 
Connect HSB to adder sub input, rA to adder min 
input. Clear rA and transfer the sum from the 
adder to rAe 
Sample (MQC-FT). If digi t is < 3, reset the 
~ 3 FF, which transfers (rL) to HSB and supplies 

one stepping pulse to MQC. If digi t is ~ 3, set 
the ~ 3 FF, which transfers (rF) to HSB and supplies 
three stepping pulses to MQC. If digit = 0, set 
IER and IER OR FF's at following t2. 
If rA or rX compo error occurs, set to FF at fol
lowing t10 

NOTE: At the beginning of the operation, the 
MQC-FT will contain the LSD from rX. If the digit 
is ~ 3, three times the multiplicand (rF) is added 
to the partial product in rA, and the MQC is stepped 
three times, thus reducing the digit in the MQC-FT 
by three.. If the digit in the MQC-FT is < 3, the 
multiplicand (rL) is added to the partial product 
in rA and the MQC is stepped once, thus reducing the 
digit in the MQC-FT by one.. Successive additions 
occur until the digit in the MQC-FT is reduced to 
zero, at which time the IER CYCLE, rA will contain 
(rL) times the original LSD of (rX). 

Operate the right shift path of rA and insert a 
decimal zero into the sign position. 
Operate the right shift path of rX, including the 
sign, transfer LSD of rX to the MQC distributor line.' 
Operate rA and rX clear gates. 
Clear MQC to binary zero and set up the complement 
of the LSD from rX in the MQC. 
Transfer LSD of erA} to the MSD position of rX, 
step PC at the end of the IER CYCLE. 
Inhibit the transfer of (rL) and the decimal zero 
for the sign position of (rL) to the HSB. 
Disconnect rF from the HSB and inhibi t the step
ping of the MQC. 
Inhibit the min input to the algebraic adder. 
(Delete the functions of FTI09) 
Inhibit the adder odd-even and the adder sum com
parison checkers. (Delete the functions of FT435.) 

IT 

159 
714 
435 

188 

109 

147 

246 

IER-6 

IER-4 
IER-oR-2 

IER-3 

IER-l 

IER-OR+2 

IER+I 

IER-QR+l 

IER-oR+3 

AA 



ANALYSIS OF 
INSTRUCTIONS 

INSTRUCTION 

P 0 m I 
Same as PC-S. 

UNIVAC II 

DESCRIPTION FT 

ThrOU~h I 
13 . i 

~-------------------------------------------------+--------~ 
PC-14 Same as PC-S except for one additional FT signal /

! 

IER 

PC-IS 

P F m 

I 

which is used to set TO at the end of the IER CYCLEo 244 

Insert sign into the sIgn position of (rA) and 
Inhibit the generation of a second IER CYClli. 
in case a decimal zero is set up in the MQC. 

11...1 01 .... 
.1. V.i. I. J,!Ai:) I 

Reset Repeat FF. 

Supply EP. 

IER-S 
149 Plus 
IER-l 
228 Plus 
IER-QR-I 
21S Plus 
IER-2 

(.m)--.;. rX; (rL) X (rX) ~ rA, 11 MSn 1 s 
rX, II LSD's 

Operate rM address exceeded and preset checkers. 
Set BCM to RM. 
Operate HSB-oEC. 
Operate HSB-AOC. 

860 
827 
429 
428 

Set rM Read FF, set Ml cores. 820 
Strobe rM sense amplifiers. 821 
Develop Serialize Pulse. 824 
Operate rA clear gate. 101 
Connect CO (000000 000000) to rAe 108 
Connect rL to adder sub input, transfer (rL) 
to adder, replacing sign digit with a decimal zero o 110 
Connect rA to adder min input. Clear rAt and read 
the sum from the adder to rAe (Transfer ends at 
t12 of TO.)* 113 
Operate adder OE and sum comparison checkers. 43S 
Operate extract control circuit in rF.+ 193 
Connect H58 to rX. 126 
Operate rX clear ~ate. 120 
Preset BC-120 to the complement state, thereby 
alerting the complement gates connecting the MQe 
to the MQC-FT. 139 
Set MTO. 82S 
Step PC, set TO. 214 

*If decimal carry occurs from eleventh digit 
position, set Overflow fIip~flop. 

+Transfer is controlled by (rF). If the LSB of 
the corresponding digit in rF is a binary zero, 
the digit from rM is read onto the 8SB. If the 
LSB is a binary one, the digit from rM is re
placed with a decimal zero. 
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ANALYSIS OF' 
INSTRUCTIONS 

INSTRUCTION 

P F m 

TO 

2 

TO 

3 

TO 

4 

UNIVAC II 

DESCRIPTION 

Operate adder for twelve-place addition o 
Operate adder OE and sum comparison checkers 
Connect rL to sub input of adder. Transfer 
(rL) to adder, replacing sign digit with a 
decimal zero. 
Connect rA to adder min input. Clear rA, and 
read sum from adder to rAe (Transfer ends at 
t12 of TO.) 
Step PC, set TO. 

Operate adder for twelve-place addition. 
Operate adder OE and sum comparison checkers. 
Connect rL to sub input of adder. Transfer 
(rL) to adder, replacing the sign digit with 
a decimal zero. 
Delete rA input to comparator and connect rL.* 
Connect rA to adder min input. Clear rA, and 
read sum from adder to rAe (Transfer ends at 
t12 of TO.) 
Step PC, set TO. 

*rX is connected to the comparator via a direct 
path. A sign comparison is performed between (rL) 
and (rX), and the sign of the product is stored 
in the comparator. 

Store results of sign comparison in computer. 
Operate HSB-DEC. 
Operate USB-AOC. 
Connect rA to HSB. 
Operate rA clear gate. 
Connect CU (000000 000000) to rAe 
Connect HSB to rF, operating rF clear gate. 
Connect CU (050000 000000) to adder sub inputo 
Transfer the LSD of (rX) to the MQC and set up the 
nines-complement of the digit into the MQCo 
Operate right shift path in rX. 
Operate rX clear gate. 
Set Repeat flip-flop. 
Step PC, set TO. 

NOTE: At the completion of PC-4, rA contains deci
mal zeros, rL contains the multiplicand, rF contains 
three times the multiplicand, rX contains the multi
plier shifted one digit right, the MQC contains the 
nines complement of the LSD shifted out of rX, the 
Comparator contains the sign of the product, and the 
sign position of rX is vacant. 

, 

I 
I 
I 

FT 

714 
435 

110 

113 
214 

714 
435 

110 
151 

113 
214 

159 
429 
428 
100 
101 
108 
190 

112 
123 
120 
226 
214 



I I 
P F m 

TO 

5 

P F m 

IER CYC1 
(PC-5) 

I 

UNIVAC II 

DESCRIPTION 

Store results of sign comparison in comparator. 
Operate adder for twelve-place addition. 
Operate adder OE and sum comparison checkers. 

Connect rL and rF to the ~ 3 FF control circuits. 
Transfer of (rL) to the HSB and replace the sign 
with a decimal zero during the transfer. 
Step PC at end of each IER CYCLE. Set TO and stop 
FF's at end of each Time-on minor cycle if lOS is 
in "One Addition". 
Connect HSB to adder sub input, rA to adder min 
input. Clear rA and transfer the sum from the 
adder to rAe 
Sample (MQC-FT). If digi t is < 3, reset ~ 3 FF, 
which transfers (rL) to HSB and supplies one step
ping pulse to MQC. If digit is ~ 3, set the ~ 3 FF, 
which transfers (rF) to HSB and supplies three 
stepping pulses to MQC. If digit is == 0, set IER 
and IER-OR FF at following t2. 
If rA or rX comp error occurs, set TO FF at 
following t1. 

NOTE: At the beginning of the operation, the MQC
FT will contain the LSD from rX. If the digit is 
~ 3, three times the multiplicand (rF) is added to 

the partial product in rAt and the MQC is stepped 
three times, thus reducing the MQC-FT by three. If 
the digit in MQC-FT is < 3, the multiplicand (rL) is 
added to the partial product in rA and the MQC is 
stepped once, thus reducing the digit in MQC-FT by 
one. Successive additions occur until the digit in 
MQC-FT is reduced to zero, at which time the IER 
CYCLE is generated. At the beginning of the IER 
CYCLE, rA will contain (rL) times the original LSD 
of (rX). 

Operate the right shift path of rAt inserting a 
decimal zero into the sign position. 
Operate the right shift path of rX, transferring 
LSD of rX to the MQC distributor line. 
Operate rA and rX clear gates. 
Clear MQC to binary zero and set up the comple
ment of the LSD from (rX) in the MQC. 
Transfer LSD of (rA) to the MSD position of 
rX, step PC at the end of the IER CYCLE. 
Inhibit the transfer of (rL), and the decimal zero 
for the sign pOSition of (rL) to the HSB o 

Disconnect rF from the HSB and inhibit the stepping 
of the MQCo 
Inhibit the min input to the algebraic adder. 
(Delete the functions of FTIOq) 
Inhibit the adder odd-even and the adder sum 
comparison checkers. (Delete the functions of 
FT435 0 ) 

FT 

159 
714 
435 

188 

109 

147 

246 

IER-6 

IER-4 
IER-OR-2 

IER-3 

IER-l 

IER-OR+2 

IER+l 
IER-OR+l 

IER-oR+3 
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P F M 

UNIVAC II 

DESCRIPTION 

6 Same as PC-S. 
through 

13 

14 

TO 

15 

PC-IS 

IER CYClli 

Q n m 

I 

TO 

2 

Same as PC-5 except for one additional FT signal I 

which is used to set TO at the end of the IER CYClli., 

Same as PC-5 except for four additional FT signals 
which are used during PC-IS IER CYCLE. 

Insert sign in sign position of (rA), (rX). 

Inhibit 'the generation of a second IER CYCLE in 
case a decimal zero is set up in the MQCo 

Reset Repeat FFo 

Supply EP. 

If (rA) = (rL), Transfer control~m. 

Operate HSB-OEC. 
Operate HSB-AOC. 
Connect rL to HSB. 
Eanble comparator to perform equality comparison.* 
Delete rX input to comparator and connect HSB. 
If 2nd Instruction Digit "n" equals Conditional 
Transfer Breakpoint Selector setting, pass tl to 
set Stop FF. 
Step PC, set TO. 

*If (rA) = (rL), the Conditional Transfer FF is 
set at t5 of PC-2 TO. 

Retain results of comparison in comparator o 

Operate HSB-OEC. 
Operate HSB-AOC. 
Connect CR and CO (000000 00) to HSB.* 
If Conditional Transfer FF is set, connect 
HSB to CC and operate CC clear gate. 
Supply EP o 

*The four LSD's of (CR) are merged with eight 
decimal zeros from CO to make the complete word 
which is transferred to the HSB. 

r 
I 

I 

FT 

244 

161 Plus 
IER 5 

149 Plus 
IER-I 
228 Plus 
IER-OR-l 
215 Plus 
IER 2 

429 
428 
187 
156 
152 

236 
214 

159 
429 
428 
200 

209 
206 
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ROm 

S 0 m 

1 

TO 

2 

UNIVAC II 

DESCRIPTION FT 

(000000 UO(CC) )~m 

Operate rM address exceeded and preset checkers. 860 
..I .... n 
LJ~"" A ............... + ..... UCO_Ar;ors 

VI:'C.LQ~C l.loJU-VJ,;,v. 

Operate HSB-AOC. 
Connect CC and CU (000000 UO) to HSBo* 
Set rM Read FF, set Ml cores. 
Develop Staticize Pulse. 
Set MTO .. 
Supply EP. 

*The four LSD's of (CC) are merged with 
(000000 UO) from the CU to make the complete 
word which is transferred to the HSB. 

-(m)~rX; (rX) + (rA)~rA 

Operate rM address exceeded and preset checkers. 
Set BCM to RM. 
Operate HSB-OEC. 
Operate HSB-AOC. 
Set rM Read FF, set Ml cores. 
Strobe rM sense amplifiers. 
Develop Serialize Pulse. 
Connect HSB to rX via sign reversal gates.* 
Operate rX clear gate. 
Set MTO. 
Step PC, set TO. 

*The sign reversal gates complement the LSB and 
check pulse of the sign during transfer to rX~ 

Compare (rA) and (rX). 

Operate adder for eleven place addition.· 
Operate adder OE and sum comparison checkers. 
Connect rX to HSB. 
Connect aSB to adder sub input, rA to adder 
min input. Clear rA and transfer sum from 
adder to rAe 
Supply EP • 

• If decimal carry occurs from eleventh digit 
position. set Overflow FF. If Second Instruction 
Digit is a minus sign, overflOW sets Stop FFo 

428 
245 
826 
823 
825 
206 

860 
827 
429 
428 
820 
821 
824 
153 
120 
825 
214 

None 

160 
435 
125 

109 
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S F m 

1 
.1. 

TO 

2 

UNIVAC II 

DESCRIPTION 

-(!!!)~ rX; (rX) + (rA)~ rAe 

nnft?~.4 ?M oAA?~~~ 4~~4aAaA ~nA n?O~4. ~~4~~4~~ 
vt''''.I.. Q"~ .... .lU ~U'-A.L ,,1to'J ~ "AV""" ...... U"'U. a. ... &u. t'.&. "'~" "" " .. ,,'"'V n.", ... g. 

Set BCM to RM. 
Operate HSB-OEC. 
Operate HSB-AOC. 
Set rM Read FF, set Ml coreso 
Strobe rM sense amplifiers. 
Develop Serialize Pulse. 
Connect HSB to rX via sign reversal gateso+ 
Operate rX clear gate. 
Operate extract circuit in rF.* 
Set MTO. 
Step PC, set TO. 

*Transfer is controlled by (rF). If the LSB of 
the corresponding digit in rF is a binary zero, 
the digit from rM is read onto the HSB. If the 
LSB is a binary one, the digit from rM is re
placed with a decimal zero. 

+The sign reversal gates complement the LSB and 
check pulse of the sign during transfer to 
rX. 

Compare (rA) and (rX). 

Operate adder for eleven place addition.* 
Operate adder OE and sum comparison checkers. 
Connect rX to HSB. 
Connect HSB to adder sub input and rA to adder 
min input. Clear rA and transfer sum from 
adder to rAe 
Supply EP. 

*If de.cimal carry occurs from eleventh digi t 
position, set Overflow FF. 

FT 

At..n vvv 

827 
429 
428 
820 
821 
824 
153 
120 
193 
825 
214 

None 

160 
435 
125 

109 
206 
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S H m 

TO 

S H m 

2 

TO 

S H m 

3 

UNIVAC II 

DESCRIPTION 

-em) ~rX; (rX) + (rA)~ rA~ lit 

nnO?ntA ?M Qnn?o~~ AV~AAnon D"n n~o~ot ~~O~~ft~~ vI''''''' ..... .,.'''' ... ,'a 'I&""'-&'&' ""U" """"v"",,,,"",,,,,\A QI ..... t' .... "'~~ ... VI'~"'I~-';:;;:'" ~. 

Set BCM to RM. 
Operate HSB-oEC. 
Operate HSB-AOC. 
Set rM Read FF, set Ml cores. 
Strobe rM sense amplifiers. 
Develop Serial Pulse. 
Connect HSB to rX via sign reversal gates.· 
Operate rX clear gate. 
Set ~rro. 

Step PC, set TO. 

~The sign reversal gates complement the LSB 
and check pulse of the sign during transfer to 
rX. 

Compare (rA) and (rX). 

Operate adder for eleven place addition.* 
Operate adder OE and sum comparison checkers o 

Connect rX to HSB. 
Connect HSB to adder sub input, rA to adder 
min input. Clear rA and transfer sum from 
adder to rA. 
Step PC, set TO. 
.If decimal carry occurs from eleventh dlgit 
position, set Overflow FF. 
+FT206 is present, but its effect is suppressed by 
Fr214. 

Operate rM address exceeded and preset checkers. 
Connect rA to HSB. 
Operate HSB-OEC. 
Operate HSB-AOe. 
Set rM Read FF, set Ml cores. 
Develop Statlclze Pulse. 
Set rlITo. 
Supply EP. 

FT 

nt.n vuv 

827 
429 
428 
820 
821 
824 
153 
120 
825 
214 

None 

160 
435 
125 

109 
214 
206+ 

860 
100 
429 
428 
826 
823 
825 
206 
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T n m 

I 

I 

I TO 

I. T n m 

I 

I 

2 

I 

U 0 m 

UNIVAC II 

DESCRIPTION 

If (rA) > (rL), Transfer control to mo 

Operate HSB-oEC. 
Operate HSB-AOC. 
Connect rL to HSB. 
Set up comparator to perform algebraic 
comparison.· 
Delete rX input to comparator and connect USB 0 

Ii 2nd InstructIon Digi t --n-- equals Condi tlonal 
Transfer Breakpoint Selector setting, pass tl to 
set Stop FF. 
Step PC, set TOo 

*If (rA) > (rL), the Conditional Transfer 
FF is set at t5 of PC-2 TO. 

Retain results of comparison in comparator o 

Operate HSB-OEC. 
Operate HSB-AOC. 
Connect CR and CD (000000 00) to HSB.· 
If Conditional Transfer FF is set, connect 
HSB to CC and operate CC clear gate. 
Supply EP. 

*The four LSD's of (CR) are merged with 
eight decimal zeros from CU to make the 
complete word which is transferred to the 
8SB. 

Transfer control to m 

Operate HSB-OEC. 
Operate 8SB-AOC. 
Connect CR and CU (000000 00) to HSB. 
Connect 8SB to CC, operating CC clear gate. 
Supply EP. 

FT 

429 
428 
187 

172 
152 

236 
214 

159 
429 
428 

:::1, 
206 

I 429 
I 428 

I ;g~ 
206 
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UNIVAC II 

DESCRIPTION 

( m) , (m+ 1) • • . • ( m+n -1 ) ~ rW 

Operate rM address exceeded and preset checkers. 
Set BCr .. '[ to RM. 
Operate HSB-OEC. 
Operate HSB-AOC. 
Set rM Read FF, set 001 cores. 
Preset rZW units counter to elevens complement 
of the 2nd Instruction Digit. When the rZW 
units counter reads zero, gate a t59 to set 
MTO. *+tt 
Read and restore rZW simultaneously with the 
reading and restoring of rM.When MTO is set, 
supply EP. 
Strobe rM sense amplifiers. 
Develop Serialize Pulse. 
Step rM counters and rZl~ units counter once each 
minor cycle until rZlY units counter reads zero. 
Supply EP. 
*If 2nd Instruction Digit is a zero and if com
patibility switch on SC is set to Univac II, 
treat instruction as a Skip. 

+If Compatibility switch is set to Univac I, 
the rZW units counter is unconditionally set to 
nine. 

+tThe "Tens" 7 or W line is always up except during 
the Y or Z instructions. 

FT 

860 
827 
429 
428 

817 

818 
821 
824 

833 
206 
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I W n m I 
I 

I 

x 0 m 

TO 

UNIVAC II 

DESCRIPTION 

(rW)~ m, m + 1 ••••• m+n-l 

Operate rM address exceeded and preset checkers. 
Set BCM to HM. 
Operate HSB-OEC. 
Operate HSB-AOC. 
Set rM Read FF, set MI cores. 
Preset rZW units counter to elevens complement 
of the 2nd Instruction Digit. When the rztf 
units counter reads zero, gate a t59 to set MTO.*+# 
Read and restore rZW simultaneously with the 
reading and restoring of rM. When lITO is set, 
supply EP. 
Strobe rZW sense amplifiers. 
Develop Serialize Pulse. 
Step rM counters and rZW units counter once each 
minor cycle until rZW units counter reads zero. 
Supply EP. 
*If 2nd Instruction Digit is a zero and if Com
patibility switch on SC is set to Univac II, 
treat instruction as a Skip. 
+If Compatibility switch is set to Univac I 
the rZW units counter is unconditionally set 
to nine. 
#The t1Tens" 7 or W line is always up except 
during the Y or Z instructions. 

(rA) + (rX) ~ rA 

Compare (rA) and (rX). 

Operate adder for eleven place addition.* 
Operate adder OE and sum comparison checkers. 
Connect rX to HSB. 
Connect HSB to adder sub input, rA to adder 
min input. Clear rA and transfer sum from 
adder to rAe 
Supply EP. 

*If decimal carry occurs from eleventh digit 
pOSition, set Ovetflow FF. If second instruction 
digit is a minus sign, overflow sets Stop FF. 

FT 

860 
827 
429 
428 
820 

817 

818 
819 
824 

833 II 
206 

I 
I 

I I 

None 

. 

160 
435 
125 

II 109 
_ 206 
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Y n m 

Z n m 

~IVAC II 

DESCRIPTION 

(m), (m+1) ...••••. (m+lOn - 1) -+ rZ 

Operate rM address exceeded and preset checkers. 
Set BCM to RM. 
Operate HSB-OEC. 
Operate HSB-AOC 
Set rM Read FF, set Ml cores. 
Preset rZW tens counter to elevens complement 
of the 2nd Instruction Digit. Preset rZW units 
counter to one. 
When the rZW tens and units counters read zero, 
gate a t59 to set MTO. *+ 
Read and restore rZW simultaneously with the 
reading and restoring of rM. When MTO is set, 
supply EP. 
Strobe rM sense amplifiers. 
Develop Serialize Pulse. 
Step rM counters and rZW units counter once 
each minor cycle. When the rZW units counter 
passes trhough zero it steps the rZW tens countero 
Supply EP. 
*If 2nd Instruction .Digit is a 7, 8, 9, or 0, and 
if Compatibility switch on SC is set to Univac II, 
treat instruction as a Skip~ 
+If Compatibility switch is set to Univac I, 
the rZW tens counter is preset to zero. 

(rZ)~ m, m+l •.•.••....• m+lOn-l 

FT 

860 
nft .. 
0,(, I 

429 
428 
820 

816 

818 
821 
824 

833 
206 

Operate rM address exceeded and preset checkers. 860 
Set BCM to RM. 827 
Operate HSB-OEC. 429 
Operate HSB-AOC. 428 
Set rM Read FF, set Ml cores. 820 
Preset rZW tens counter to elevens complement 
of the 2nd Instruction Digit. Preset rZW units 
counter to oneo 
When the rZlf tens and units counters read zero, 
gate a t59 to set MTO. *+ 816 
Read and restore rZW simultaneously with the 
reading and restoring of rM. When MTD is set~ 
supply EP. 818 
Strobe rZW sense amplifiers. 819 
Develop Serialize Pulse. 824 
Step rM counters and rZW units counter once each 
minor cycle. When the rZW units counter passes 
through zero it steps the rZW tens counter. 833 
Supply EP. 206 
*If 2nd Instruction Digit is a 7, 8. 9, or 0, and 
if Compatibility switch on SC is set to Univac II, 
treat instruction as a Skip. 
+If Compatibility switch is set to Univac I, the 
rZW tens counter is preset to zero. 
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DESCRIPTION 

.n m Shift rA right, with sign, n places 

Ai i 

-n m 

All 

Preset rZW units counter to the elevens complement 
of the 2nd Instruction Digit. When counter reads 
zero, gate t59 to set MIO. 
Operate rA clear gate. 
Operate right shift path of rA and insert a 
decimal zero into the sign position.· 
Step rZW and rM counters once each minor cycle 
until rZW units counter reads zero. 
Step PC once per minor cycle. + 
When MIO is set, supply EP at following tl. 

*rA shifts one digit right during each minor 
cycle of Time-on. 

+If PC is advanced in excess of thirteen, an 
Overshift signal is developed which stalls 
machine operation by setting the FT Inter
mediate Checker FF, and TO. 

Shift rA right, without sign, n places 

Preset rZW units counter to the elevens complement 
of the 2nd Instruction Digit. When counter reads 
zero, gate t59 to set MTO. 
Operate rA clear gate, except for sign position. 
Operate right shift path of rA and insert a 
decimal zero into the (MSD) position.· 
Step rZW and rM counters once each minor cycle 
until rZW units counter reads zero. 
Step PC once each minor cycle. + 
When &ITO is set, supply EP and set TO at 
following t 10 

*rA shifts one digit right during each minor 
cycle of Time-on. 

+If PC is advanced in excess of thirteen, an 
Overshift signal is developed which stalls machine 
operation by setting the FT Intermediate Checker 
FF and TO. 

817 
101 

106 

833 
213 
818 

817 
170 

107 

833 
213 

818 
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;n m 

All 

o n m 

All 

UNIVAC II 

DESCRIPTION 

Shift rA left, with sign, n places 

Preset rZW units counter to elevens complement 
of the 2nd Instruction Digit. When counter 
reads zero, gate t59 to set MTO. 
Operate rA clear gate. 
Operate left shiit path of rAe * 
Insert decimal zero into LSD position of 
Step rZW and rM counters once each minor 
until rZW units counter reads zero. 
Step PC once each minor cycle. + 
When MTO is set, supply EP and set TO at 
following t1. 

(rA) • 
cycle 

*rA shifts one digit left during each minor 
cycle of Time-on. 

+If PC is advanced in excess of thirteen, an 
Overshift signal is developed which stalls 
machine operation by setting FT Intermediate 
Checker FF and TO. 

Shift rA left, without sign, n places 

Preset rZW units counter to elevens complement 
of the 2nd Instruction Digit. When eounter 
reads zero, gate t59 to set ~ITO. 
Operate rA clear gate, except for sign position. 
O~erate left shift path of rAe * 
Insert decimal zero into LSD position of (rA). 
Step rZW and rM counters once- each minor cycle 
until rZW units counter reads zero. 
Step PC onee each minor eye leo + 
When MTO is set, supply EP at following 
tl. 

OrA shifts one digit left during each minor 
cycle of Time-oD. 

+If PC is advanced in excess of thirteen, an 
Oversbift signal is developed which stalls 
machine operation by setting FT Intermediate 
Checker FF and TO. 

FT 

817 
101 
i '1'1 
~VtJ 

171 

833 
213 
818 

817 
170 
104 
171 

833 
213 

818 
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o m 

9 0 m 

1 n m 

1 

UNIVAC II 

DESCRIPTION 

Skip instruction (Supply Ending Pulse and 
______ ,J .... _____ + ! __ ... _ •• _ ... .: __ \ 

yLV~~~U LV U~AL ~U~LLu~L~vnJ 

Supply EP. 

Stop computation if Breakpoint switch on SC is 
depressed 
Set Ston FF if Breako·oint s,,1 tch is denressed e 

Supply EP. 

Stop computation 
Set Stop FF. 
Supply EP. 

60 words from tape to rI, forward 

Gate nS (Servo Selector) signal irom second 
Instruction Digi t to determine" if Uniservo 
desired will pass interlock. 
Gate, FIR, BIR or FIR-BIR to determine if 
computer will pass interlock to start read 
operation. 1- + 
... III ......... ___ ..... _ .... __ ~ .. • 

11 r1i1., tHU or r1n-tHn passes InterlOCK test, 
set Interlock Release FF. At following tl 
generate rRP. 0 

Gate IRP as Sequence I P,reset 0 

+ Computer will pass interlock if: 
1. Read Interlock is reset. 
20 Reversal Memory is reset. 
3 e First Block Memory is reset. 
4. IO-INT FF is reset. 
5. No rewind has been initiated within 3 ms o 

• IRP is used to: 
1. Step PC. 
2. Set TO. 
3. Supply set pulse to Direction Memory 0 

4. Set Reversal Memory if BIR was returned 
from Uniservo. 

5. Reset I nterlock Release FF. 
6. Supply Sequence I Preset. 

# If FIR-BIR is returned from Uniservo, set 
First Block Memory gated by FIR-BIR and set 
output of Interlock Release FF. 
(If First Block Memory is set, Reversal 
Memory will also be set.) 

IT 

206 

217 
206 

218 
206 

629 

606 

None 
621 
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DESCRIPTION 

I ~I ----------~~ 
I 1 fi m Gate nS signal to Uniservo (n) to aiert Read 

and Forward thyratrons. 
I TO Gate RP and FP signals to fire Read and Forward 

thyratrons in Uniservo (n). Gate RP to set 
2 Read Interlock. Gate LE of FT604 to ending 

629 

pulse delay. ~~4 
If Direction Memory agrees with first instruction 
digit, supply Read Tape Preset and gate an EP to 
control circuits. 609 
Gate EP to set Read Forward and Start Read FF's 
after appropriate delay. * 614 

* Length of time before Read Forward FF is set 
is determined by condition of Reversal Memory. 
Length of time before Read Control FF is set 
is determined by condition of Reversal Memory 
and First Block Memory. 
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1 

TO 

~IVAC II 

DESCRIPTION 

60 words from tape to rli backward 

Gate uS (Servo Selector) signal from Second In
struction Digii to determine if Uniservo desired 
will pass interlock. 
Gate FIR, BIR or FIR-BIR to determine if com
puter will pass interlock to start read oper
ation. + 1-
If FIR, BIR or FIR-BIR passes interlock test, 
set Interlock Release FF. At following tl 
gate a pulse to generate IRP. * 
Gate IRP as Sequence I Preset. 

+ Computer will pass interlock if: 
1. Read Interlock is reset. 
2. Reversal Memory is reset. 
3. First Block Memory is reset. 
4. IO-INT FF is reset. 
5. No rewind has been initiated within 

3 ms. 

* IRP 
10 
2. 
3. 
4. 

5. 
6. 

is used to: 
Step PC. 
Set TO. 
Supply reset pulse to Direction Memory. 
Set Reversal Memory if FIR was returned 
from Uniservo. 
Reset Interlock Release FF. 
Supply Sequence I Preset. 

1 If FIR-BIR is returned from Uniservo, set 
First Block Memory gated by FIR-BIR and 
set output of Interlock Release FF. 
(If First Block Memory is set, Reversal 
Memory will also be set.) 

FT 

629 

606 

None 
621 

60 
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2 n m 

2 

3 n m 

1 

UNIVAC II 

DESCRIPTION 

Gate nS signal to Uniservo (n) to alert Read 
and Backward thyratrons. 
Gate RP and BP Signals to fire Read and Backward 
thyratrons in Uniservo (n). + Gate RP to set 
Read Interlock. Gate LE of FT604 to ending 
pulse delay. 
If Direction Memory agrees with First Instruc
tion Digit, supply Read Tape Preset and gate an 
EP to control circuits. 

set Read Backward and -- - - . :>tart l{eaa Gate EP to 
FFts after appropriate delayo * 

* Length of time before Read Backward FF is 
set is determined by condition of Reversal 
Memory. Length of time before Read Control 
FF is set is determined by condition of 
Reversal Memory and First Block Memory. 

(rI)--;. m THRU m+59; 60 words........;. rI, forward 

Operate rM address exceeded & preset checkers. 
Gate nS (Servo Selector) signal from Second 
Instruction Digit to determine if Uniservo de
sired will pass interlock. 
Gate FIR, BIR or FIR-BIR to determine if 
computer will pass interlock to start read 
operation. + 1-
If FIR, BIR or FIR-BIR pass interlock test set 
Interlock Release FF. At following tl gener
ate IRP. * 
Gate IRP as Sequence I Iteset. 

+ Computer will pass interlock if: 
1. Read Interlock is reset. 
2. Reversal Memory is reset. 
3. IO-INT FF is reset. 
4. First Bloc.k Memory is reset. 
5. No rewind has been initiated within 3 ms. 

* IRP 
l. 
2. 
3. 
40 

is used to 
Step PC. 
Set TO. 
Supply set pulse to Direction Memory. 
Set Reversal Memory if BIR was returned 
from Uniservo. 

5. Reset Interlock Release FF. 
6. Supply Sequence I Preset. 

'I If FIR-BIR is returned from Uniservo, set First 
Block Memory gated by FIR-BIR and set output of 
Interlock Release FFo 
(If First Block Memory is set, Reversal Memory 
will also be set.) 

IT 

629 

604 

609 

614 

860 

629 

606 

None 
621 
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ANALYSIS OF 
INSTRUCTIONS 

INSTRUCTION 

3 n m 

TO 

2 

TO 

3 

UNIVAC II 

DESCRIPTION 

Set rM Read FF. 
Set BCM to RM. 
Inhibit set of MI ~UL~~i strobe rI sense 
amplifiers, transfer M2~ MI and M2 ~ rI. 
Step rI address counters for each word trans
fer until "59" signal occurs, at which time 
set MTO, step PC, and set TO. 
Develop Serialize Pulse. 
Operate HSB-DEC. 
Operate HSB-AOC. 
Step rM and rZW address counters. 
Gate nS signal to Uniservo (n) to alert Read 
and Forward thyratrons .. 
Gate RP and FP signals to fire Read and For
ward thyratrons in Uniservo (n). 
Gate RP to set Read Interlock. Gate LE of 
FT604 to ending pulse delay .. 

If Direction Memory agrees with First In
struction Digit, supply Read Tape Preset and 
gate an EP to control circuits. 
Gate EP to set Read Forward and Start Read FF's 
after appropriate delay. * 
o Length of time before Read Forward FF is set 

is determined by condition of Reversal Memory. 
Length of time before Read Control FF is set 
is determined by eondition of Reversal Memory 
and First Block Me!nO'ry. 

IT 

820 
827 

641 
824 
429 
428 
833 

629 

604 

609 

614 

62 



ANALYSIS OF 
INSTRUcrIONS 

INSTRUCTION 

4 n m 

TO 

4 n m 

2 

UNIVAC II 

DESCRIPTION 

(rI) ~ m THRU m+S9; 60 words --:.:.rI , backward 

Operate address exceeded & preset checkers. 
Gate nS (Servo Selector) Signal from Second 
Instruction Digit to determine if Uniservo de
sired will pass interlock. 
Gate FIR, BIR or FIR-BIR to determine if com
puter will pass interlock to start read oper
ation. +:;. 
If FIR; BIR or FIR=BIR passes interlock test, 
set Interlock Release FF. At following tl 
generate IRP. • 
Gate IRP as Sequence I Preset. 

+ Computer will pass interlock if: 
1. Read Interlock is reset. 
2. Reversal Memory is reset. 
3. First Block Memory is reset. 
4. IO-INT FF is reset. 
5. No rewind has been initiated within 3 ms. 

* IRP is used to: 
1. Step PCo 
2. Set TO. 

Supply reset pulse to Direction Memory. 
Set Reversal Memory if FIR was returned 
from Uniservo. 
Reset Interlock Release FF. 
Supply Sequence I Preset. 

1 If FIR-BIR is returned from Uniservo, set 
First Block Memory gated by FIR-BIR and set 
output of Interlock Release FF. 
(If First Block Memory is set, Reversal 
Memory will also be set o) 

Set rM Read FF. 
Set BCM to RM. 
Inhibit set of Ml cores, strobe rI sense 
amplfiers t transfer M2 ~ Ml and M2~ rIo 
Step rI address counters for each word trans
ferred until "59" signal occurs at which time 
set ~ITO, step PC, and set TO. 
Develop Serialize Pulse. 
Operate HSB-OEC. 
Operate HSB-AOC. 
Step rM and rZW address counters. 
Gate nS Signal to Uniservo (n). 
Gate RP to set Read Interlock. Gate LE of FT604 
to ending pulse delay. 

FT 

860 

621 

606 

None 
629 

820 
827 

641 
824 
429 
428 
833 
629 

604 
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ANALYSIS OF 
INSTRUCTIONS 
INSTRUCTION 
I I 

4 n m 

3 

5 n m 

1 

(InVAC II 

DESCRIPTION 

If Direction Memory agrees with First Instruction 
Digit, supply Read Tape Preset and gate an EP to 
control circuits. 
Gate EP to set Read Backward and Start Read FF's 

FT 

609 

after appropriate delay. * 614 

• Length of time before Read Backward FF is 
set is determined by conditions of Reversal 
Memory and First Block Memory. 

(m THRU m+59)~tape, 215 pulses per inch. 
108 pulses per inch if (n) Tape Density button 
is depressed. 

Operate rM address exceeded & preset checkers. 
Gate nS (Servo Selector) signal from Second 
Instruction Digit to determine if Uniservo will 
pass interlock. 
Gate FIR, BIR or FIR-BIR to determine if com
puter will pass interlock to start write 
operation. + ¥ % 
If FIR, BIR or FIR-BIR passes interlock test, 
set Interlock Release FF. At the following 
tl generate IRP. • 
Gate IRP to generate Sequence "0" Preset. 

+ Computer will pass interlock if: 
1. Write Interlock is reset. 
2. Reversal Memory is reset. 
3. First Block Memory is reset. 
4. IO-INT FF is reset. 
5. No rewind has been initiated within 3 ms. 
6. Supervisory Control Interlock FF is reset. 

¥ If FIR-BIR is returned from Uniservo, set 
First Block Memory gated by FIR-BIR and set 
output of Interlock Release FF. 
(If First Block Memory is set, Reversal Memory 
will also be set.) 

% Gated F and W Signal from the First Instruction 
Digit samples ring switch on Uniservo (n)o If 
tape on Uniservo (n) is ringed, inhibit return 
of FIR, BIR or FIR-BIR. 

• IRP is used to: 
1. Step PC. 
2. Set TO. 
3. Set Reversal Memory if BIR was returned 

from Uniservo. 
4. Reset Interlock Release FF. 
5. Supply Sequence "0" Preset. 

860 

629 

606 

None 
669 

64 



ANALYSIS OF 
I NSf RUCTIONS 

INSTRUCTION 

5 n m 

TO 

2 

TO 

3 

UNIVAC II 

DESCRIPTION 

Sequence rM for RH timingo 
Strobe rM sense amplifiers. 
Transfer Ml~ M30 
Transfer M3~ rOo 
Step rO address counters for each word trans
ferred until "59" signal occurs, at which time 
10 ... + lFP('\ 10+ ........ n~ ~_,., 10 ..... + '1"('\ 
~CL- !H.!.V, " .... cp Cv, ct !! \....1 ~Cl- .!.VQ 

Step rM, rZW address counters. 
Develop Serialize Pulse 
Operate HSB-OEC. 
Operate HSB-AOC. 
Gate nS signal to Uniservo (n) and alert Write 
and Forward thyratrons. 
Gate WP and FP signals to fire Write and For
ward thyratrons in Uniservo (n). GateWP sig
nal to set Write Interlock. Gate LE of FT604 
to ending pulse delayo + 

+ If nS signal agrees with Tape Density Selec
tor switch, gateWP to pick up Tape Density 
relay for 108 PPI. 

Supply Wri te Tape P reset and gate an EP to 
control circuits. 
Gate EP to set Write Forward and Start Write 
FF's after appropriate delay.* 

* Length of time before Write Forward FF is 
set is determined by condition of Reversal 
Memory. 
Length of time before Write Control FF is set 
is determined by condition of Reversal Memory 
and First Bloct Memory. 

FT 

820 
821 
829 

LOl 
V'-'l. 

833 
824 
429 
428 

629 

604 

609 

615 



ANALYSIS OF 
INSTRUCTIONS 

INSTRUCTION 

6 n m 

1 

TO 

2 

UNIVAC II 

DESCRIPTION 

Rewind Uniservo (n) 

Gate nS (Servo Selector) signal from Second In
struction Digit to determine if Uniservo desired 
will pass interlock. 
Gate FIR, BIR or FIR-BIR to determine if com
puter will pass interlock to start rewind 
operation. + f: 
If FIR, BIR or FIR-BIR passes interlock test, 
set Interlock Release FF. At following tl 
generate IRP. * 
Inhibit step PC, supply EP if Uniservo is re
wound. 

+ Computer will pass interlock if: 
1. Write Interlock is reset. 
2. Reversal Memory is reset. 
3. First Block Memory is reset. 
4. IO-INT FF is reset. 
5. No rewind has been initiated within 3 ms. 
6. Supervisory Control Interlock FF is reset. 

* IRP is used to: 
1. Step PC. 
2. Set TO. 
3. Set Reversal Memory if FIR was returned 

from Uniservo. 
4. Reset Interlock Release FF. 

1 If FIR-BIR is returned from Uniservo, set 
First Block Memory and inhibit IRP. 

Gate nS signal to alert Rewind and Backward 
thyratrons in Uniservo (n). 
Generate BP signal and supply pulse to initi
ate Rewind Start circuits, supply EP after 
Rewind Control FF is set. 

IT 

629 

/r'lL 
O'JO 

None 

608 

629 

619 
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ANALYSIS OF 
I NSIRUCTIONS 

INSTRUCTION 

7 n m 

1 

TO 

UNIVAC II 

DESCRIPTION 

(m TURU m+59)~tape; 54 pulses per inch 

Operate rM address exceeded & preset checkers. 
Gate nS (Servo Selector) signal from Second 
Instruction Digit to determine if Unilervo de
sired will pass interlock. 
Gate FIR; BIR or FIR-BIR to determine if com
puter will pass interlock to start write oper
ation. + 1 % 
If FIR, BIR or FIR-BIR passes interlock test, 
set Interlock Release FF. At the following tl 
generate IRP. • 
Gate IRP to gel1erate Sequence "0" preset. 

+ Computer will pass interlock if: 
1. Write Interlock is reset. 
2. Reversal Memory is reset. 
3. First Block Memory is reset. 
40 10-INT FF is reset. 
5. No rewind has been initiated within 3 ms. 
6. Supervisory Control Interlock FF is reset. 

* IRP 
1. 
2. 
3. 

4. 
5. 

is used to: 
Step PC. 
Set TO. 
Set Reversal Memory if BIR was 
from Uniservo. 
Reset Interlock Release FF. 
Supply Sequence "0" Preset. 

returned 

t If FIR-BIR is returned from Uniservo, set First 
Block Memory gated by FIR-BIR and set of Inter
lock Release FF. 
(If First Block Memory is set, Reversal Memory 
will also be set.) 

% Gated F and W signal from the First Instruction 
Digit samples ring switch on Uniservo (n). 
If tape on Uniservo (n) is ringed, inhibit 
return of FIR, BIR or FIR-BIR. 

IT 

860 

629 

606 

None 
669 

67 



ANALYSIS OF 
INSTRUCTIONS 

INSTRUCTION 

I 1 n m I 
2 

TO 

3 

UNIVAC II 

DESCRIPTION 

Sei ri iead '-", let iiI cores. 
Strobe rM sense amplifiers. 
Transfer MI~M3. 
Step rM, rZI address counters. 
Transfer Ia--' rOe Step rO 
address counters for each word transferred 
until "59" Signal occurs at which time set 
MTO, step PC, and set TO. 
Develop Serialize Pulse. 
Operate HSB-DEC. 
Operate HSB-AOC. 
Set 54 pulses per inch thyratron to 
wri te at 54 PPI. 
Gate nS Signal to Uniservo (n) to alert write 
and Forward thyratron!. 
Gate WP and FP Signals to fire Write and 
Forward thyratrons in Uniservo (n). Gate WP 
Signal to set Write Interlock. Gate LE of 
FT604 to ending pulse delay. 

Gate an EP to control circuits. 
Gate an EP to set write Forward and Start write 
FF's after appropriate delay. 

1'1 

820 
821 
829 
833 

681 
824 
429 
428 

None 

629 

604 

609 

615 
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ANALYSIS OF 
INSfRUCTIONS 

INSTRUCTION 

8 n m 

1 

TO 

8 n m 

2 

UNIVAC II 

DESCRIPTION 

Rewind Uniservo (n) with interlock 

Gate nS (Servo Selector) signal from Second 
Instruction Digit to determine if Uniservo de
sired will pass interlock. 
Gate FIR, BIR or FIR-BIR to determine if com
puter will pass interlock to start rewind 
operation. + :f-
If FIR, BIR or FIR-BIR passes interlock test, 
set Interlock Release FF (IRG), and at following 
tl generate IRP. 
Gate IRG to pick Interlock relay in 
Uniservo (n). 
Inhibit step PC, supply EP if Uniservo is 
rewound. 

+ Computer will pass interlock if: 
1. write Interlock is reset. 
2. Reversal Memory is reset. 
3. First Block Memory is reset. 
4. IO-INT FF is reset. 
5. No rewind has been initiated within 

3 ms. 
6. Supervisory Control Interlock FF is reset. 

:f. If FIR-BIR is returned from Uniservo; set 
First Block Memory and inhibit IRP. 

NOTE: Uniservo will assume First Block condition 
if both Forward and Backward thyratrons . 
are extinguished in the Uniservo. 

Gate nS signal to alert Rewind and Backward 
thyratrons in Uniservo (n). Generate BP signal 
and supply pulse to initiate rewind start cir~ 
cuits. 
Supply EP after Rewind With Interlock relay is 
picked up and Rewind Control FF is set. 

FT 

629 

606 

None 

607 

608 

629 

619 

607 



ANALYSIS OF 
IN5rRUCTIONS 

INSTRUCTION 

10 m 

1 

TO 

2 

TO 

3 

UNIVAC II 

DESCRIPTION 

Supervisory keyboard ~ rM 

Operate roo address exceeded & preset checkers. 
Generate signal to pass Supervisory Control 
interlock provided that no Read, Supervisory 
Control Type.out, or Supervisory Control Type-in 
is in progress. Set Supervisory Control Input FF. 
Set Interlock Release FF provided that Reversal 
Memory, and First Block Memory is reset, and no 
rewind has been initiated within 3 ms. Gate 

FT 

Qt.n 
vvv 

616 

following tl as IRP. * None 
Gate IRP as Sequence I Preset. 621 

:) IRP 
1. 
2. 
3" 
4. 
5. 

is used to: 
Step PC. 
Set TO. 
Reset Interlock Release FF. 
Set Supervisory Control Input 
Supply Sequence I Preset. 

FF. 

The Sequence I Preset clears and presets the 
input counters. The K signals (result of 
setting Supervisory Control Input FF) control 
the Input Distributor Control circuits to 
facilitate a Supervisory Control input. 
Type in 6 digits, digit by digit, checking 
each digit for any odd-even error, and step 
TRI counters after each key is depressed. 
Transfer each digit from the NS cores to ~. 
After the 6th digit is typed, transfer 
M2~MI and type in 6 more digits to M2. 
After the 12th digit is typed, set Stop FF 
and depress Word Release which will step 
PC and set TO. 

Set rM Read FF. 
Transfer M2 ~ 11, i.hibi t set of Ml cores. 
Develop Serialize Pulse. 
Operate HSB-oEC. 
Operate HSB-AOC. 
Set ITO. 
Supply EP. 

No FT 

I I 

820 
645 
824 
429 
428 
825 
206 

70 



ANALYSIS OF 
INSTRUCTIONS 
INSTRUCTION 
I I 

30 m 

1 

TO 

2 

TO 

3 

UNIVAC II 

DESCRIPTION FT 

(rI)~m thru m+59 

Operate rM address exceeded & preset checkers. 860 
rAMA~n.ft "n ~~l~A." ~~"n~l ~~nm ~o~nn~ Tn_ 
vc"Cj.QILtC v U,",..L1;iV" ';''&'~I&U'&' .L.a."'''''1 -.,,,,,",V •• '-A ........ 

struction digit. 629 
Gate "0 Select" signal to determine if compu-
ter will pass interlock, to start transfer 
operation. + 606 
If "0 Select" passes interlock test! set Inter-
lock Release FF. At following tl gate a 
pulse to generate IRP. * 
Gate IRP as Sequence I Preset. 621 

+ Computer will pass interlock if: 
1. Read Interlock is reset. 
2. Reversal Memory is reset. 
3. IO-INT FF is reset. 
4. First Block Memory is reset. 
5. No rewind has been initiated 

* IRP is used to: 
l. Step PC. 
2. Set TO. 

within 3 MS. 

3. Supply set pulse to Direction Memory. 
4. Reset Interlock Release FF. 
5. Supply Sequence I Preset. 

Set rM Read FF 
Set BCM to RM. 
Strobe rI sense amplifiers transferring 
~i2~ Ml and ni2 ~ rI. Step rI address 
counters for each word transferred until 
"59" signal occurs, at which time set 
MTD, step PC, and set TO. 
Develop Se,rialize Pulse 
Operate HSB-OEC. 
Operate HSB-AOC. 
Step rM and rZW address counters. 

Gate LE of FT604 to ending pulse delay. 

* FT629 is brought up for a 30 instruction, 
but is not used because no Uniservo is 
operated. 

If Direction Memory agrees with instruction 
Gate EP to contrryl circuits. 

* FT614 is brought up for a 30 instruction, but 
is not used because no Uniservo is operated o 

I 
I 

I 
820 
827 

641 
824 
429 
428 
833 
629* 
604 

609 
614* 
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ANALYSIS OF 
INSTRUCTIONS 

INSTRUCTION 

40 m 

1 

TO 

2 

TO 

3 

I 

UNIVAC II 

DESCRIPTION FT 

(rI) ~m thru m+59 

O~erate rro address exceeded & preset checkers o 860 
Generate "0 Select" signal from Second Instruc-
tion Oigito 629 
Gate "0 Select" signal to determine if computer 
will pass interlock to start transfer operationo + 606 
If "0 Select" passes interlock test. set Inter-
lock Release FFo At following tl gate a pulse to 
generate IRP. III 

Gate IRP as Sequence I Preset g 

+ Computer will pass interlock if: 
I. Read Interlock is reseto 
2. Reversal Memory is reset. 
3. IO-INT FF is reseto 
4. First Block Memory is reseto 
5. No rewind has been initiated within 3 ms o 

* IRP is used to: 
I. Step PC o 
2. Set TOo 
3 v Supply reset pulse to Direction 
4. Reset Interlock Release FF. 
5. Supply Sequence I Preset. 

Set rM read FF, set Ml cores. 
Set BCM to RMo 

Mom",.." "="""''''IV''' J • 

Inhibit set of Ml cores, strobe rI sense 
amplifiers transferring M2~ Ml and 
M2~ rIo Step rI address counters for each 
word transferred until "59" signal occurs at 
which time set MTO, step PC, and set TOo 
Develop Serialize Pulse o 

Operate HSB-DEC o 

Operate HSB-AOC. 
Step rM and rZW address counterso 

621 

820 
827 

641 
824 
429 
428 
833 

i Gate RP to set Read Interlock. Gate LE of 
FT604 to ending pulse delay. 
* FT629 is brought up for a 40 instruction, 

but is not used because mUniservo is operated. 

604 I 
629· 

If Direction Memory agrees with first instruction, 
gate an EP to control circuits. 

* FT6l4 is brought up for a 40 instruction, but 
is not used because II) lirl.servo"is operated o 

609 
614* 

I 
I 
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ANALYSIS OF 
INSTRUCTIONS 

INSTRUCTION 

50 

1 

UNIVAC II 

DESCRIPTION 

(Register determined by SC output button) 
~ SC printer 

Operate rM address exceeded & preset checkers. 
Generate signal to pass \~ite Interlock at Write 
Interlock gate provided the Supervisory Control I 

FT 

860 

Interlock FF and Wri te Interlock FF are reset. 606 
Set Interlock Release FF provided the First 
Block Memory, Reversal Memory, IO-INT are 
reset, and no rewind has been initiated within 3 
ms. None 
Gate output of Interlock Release FF with a tl 
to generate IRP. * None 
Gate IRP to generate Sequence 0 Preset o 669 
Gate IRP to set Supervisory Control Output FF, 
set ~ite Interlock Q 617 

629+ 

* IRP is used to: 
10 Step PC. 
2. Set TO. 
30 Reset Interlock Release FF. 
4. Set Supervisory Control Output FF. 
5. Supply Sequence 0 Preset. 

+ FT629 is p.icked up for a 50 instruction, but 
is used only in the FTOC o 
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ANALYSIS OF 
INSTRUCTIONS 

INSTRUCTION 

I 
I 
I 
I 

I 

I 
TO 

J 

I 
I 

I 

UNIVAC II 

DESCRIPTION 

I 
The Sequence 0 Preset clears and presets the out- I 
put counters. The T signals (result of setting I 
the Supervisory Control Output FF) control the 
Output Distributor control circuits to facilitate 
a Supervisory Control output.. I 

Set rZW Read FF .. 
Set rM Read FF, set Ml cores. 
Strobe rM sense amplifiers .. 
Develop Serialize Pulse .. 
Operate HSB-oEC. 
Operate USB-AOC .. 
Set MTO. 
Step PC, set TO. 

Above steps are for readout of rM. With FT 
820, 821, and 824 deleted, and FT 823, 826, 
861 and the ~ead out FT of a particular 
register inserted, a register type out is 
accomplished. The sequence for type out from 
a register is: 
Set rZW Read and ~ite FF's 
Trans fer (rA) ~ HSB .. 
Operate H5B-OEC .. 
Operate HSB-AOe .. 
Develop Staticize Pulse 
Set MTO .. 
Step PC,set TO. 
Set rZW Read FF i set Mlcores .. 
Inhibit set of rM Read/Write FF .. 

+ Up only if rA Output Selector 
depressed. 
Other FT signals are: 
10 rF 192 
2~ rL 181 
3. rA 100 
4. rX 125 
50 CC 210 
6. eR 248 

button 

• The EP ?ated by Fr818 in the Control 
Circuits s suppressed by FT214. 

is 

FT 

818 
820 
821 
824 
429 
428 
825 
214 

818* 
100+ 
429 
428 
823-
825 
214 
826 
861 

l 
I 

I 
I 
! 

I 

I 

14 



ANALY:Sl:S Ut, 
1 NSTRUCfIONS 

INSTRUCTION 

50 

3 

TO 

4 

50 Breakpoint 

I 

UN1VA~ 11 

DESCRIPTION 

Operate lISB-OECo 
Operate HSB-AOe. 
Set rZW Read/Write FF's" 
Strobe rZW sense amplifiers. 
Set rZW Read FF, set MI cores. 
Develop Serialize Pulse o 
Set MTO. 
Transfer Ml ~ M30 
Inhibit set of rM 'Write FF. 
lransfer lYl3~ M40 
Step PC, set TOo 

Supply EP. 

(Register determined by SC output button) 
---;. SC printer 
Stop computer if Type Out Breakpoint switch 
on SC is operated. 

Operate rM address exceeded & preset checkers o 
Generate signal to pass write interlock at Write 
Interlock gate provided that Supervisory Control 
Interlock FF and write Interlock FF is reset o 
Set Interlock Release FF provided that, First 
Block Memory, Reversal Memory, IO-INT are reset, 
and no rewind has been initiated within 3 ms~ 
Gate output of Interlock Release FF with a tl 
to generate IRP. * 
Gate IHP to generate Sequence 0 Preset. 
Gate IRP to set Supervisory Control Output FF, 
set write Interlock. 
Set Stop FF if Output Breakpoint switch is thrown. 

* IRP is used to: 
1. Step PC 
2. Set TO 
3~ Reset Interlock Release FF 
40 Set Supervisory Control Output FF 
5. Supply Sequence 0 Preset 

+ FT 629 is picked up for a 50 instruction, but 
is used only in the FTOC o 

IT 

429 
428 
818 
819 
820 
824 
825 
829 
861 
00;) 

214 

I I 
206 

I 

I 
I 
I 860 

I 
606 

None 

None 
669 

617 
218 
629+ 
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ANALYSIS OF 
INSTRUCTIONS 

INSTRUCTION 

UNIVAC II 

DESCRIPTION FT 

50 ~eeakPoint~1 __________________________________________________ ~----~ 
~ The Sequence 0 Preset clears and present the out

put counters. The T signals (result of setting the 
Supervisory Control Output FF) control the Output 
Distributor control circuits to facilitate a Super
visory Control output. 

TO 

Set rZW Read FF. 
Set rM Read FF, set Ml Cores. 
Strobe rM sense amplifiers. 
Develop Serialize Pulse. 
Operate HSB-OEC. 
Operate HSB-AOC. 
Set MTO. 
Step PC, set TO. 

Above steps are for read out of rM. With FT 
820, 821, and 824 deleted and FT 823, 826, 
861, and the read out FT of a particular 
register inserted, a register type out is 
accomplished. The sequence for read out 
from a register is: 

Transfer (rA)~ HSB. 
Operate HSB-oEC. 
Operate Il.5B-AOC. 
Develop Staticize Pulse. 
Set MTO. 
Step PC, set TO. 
Set rZW Read FF. 
Inhibit set of rM Read/Write FF's. 
Set rZW Read FF. 
+ Up only if rA Output selector button is de

pressed. 
Other FT signals are: 

1. rF 192 
2. rL 187 
3. rA 100 
4. rX 125 
5. CC 210 
6. CR 248 

~:¢The EP gated by FT818 in the control circui ts 
is suppressed by FT214. 

818 
820 
821 
824 
429 
428 
825 
214 

100+ 
429 
428 
823 
825 
214 
826 
861 
818· 
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ANALYSIS OF 
INSTRUCTIONS 

INSTRUCTION 

Iso BreakPointl 

! 3 

I 

TO 

4 

50 Skip 

Empty 

1 

TO 

UNIVAC II 

DESCRIPTION 

Operate HSB-OEC. 
Operate HSB-AOC. 
Set rZW Read/Write FF's. 
Strobe rZW sense amplifiers. 
Set rZW Read FF, Set Ml Cores. 
Develop Serialize Pulse. 
;:,et Nnu. 
Transfer Ml~ M3· 
Inhibit rM Write FF. 
Transfer M3~M4· 
Step PC, set TO. 

Supply EP. 

(Register determined by SC output button) 
---:'Printer. 
Skip the type out if Skip Type Out swi tch 
is operated. 
Supply EP (if switch is operated) 

-- .. -

rM, successive words~ SC p rinter 

on SC 

Operate rM address exceeded & preset checkers. 
Insert decimal zeros onto HSB. 
Operate HSB-OEC. 
Operate HSB-AOC. 
Operate HSB~CR gate, operate CR' clear gate. 
Generate a signal to pass write interlock at 
Write Interlock gate provided the Supervisory 
Control Interlock FF and Write Interlock are 

IT 

429 
428 
818 
819 
820 
824 
U·-IE 
U~V 

829 
861 
685 
214 

206 

206 

860 
401 
429 
428 
201 

reset. 606 
Set Interlock Re1eas-e FF provided the First 
Block Memory, Reversal Memory, IO-INI' are reset 
and no rewind has been initiated within 3 ms. None 
Gate output of Interlock Release FF with a t1 
to generate IRP. None 
Gate IRP to generate Sequence 0 ~eset. 669 
Gate IRP to set Supervisory Control Output FF, 
to Write Interlock. 617 

* IRP is used to: 
1. Step PC. 
2. Set TO. 
3. Reset Interlock Release FF. 
4. Set Supervisory Control Output FF. 
5. Supply Sequence 0 Preset. 

+FT629 is picked up for an EMPTY instruction, 
but is used only in FTOC. 

629+ 
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INSTRUCTION 

2 

TO 

Empty 
3 

Empty 
TO 

4 

UNIVAC II 

DESCRIPTION 

The Sequence 0 Preset clears and presets the 
output counters. The T signals (result of 
setting the Supervisory Control Output FF) con
trol the Output Distributor control circuits to 
facilitate a Supervisory Control output. 

Set rM Read FF, Set Ml cores. 
Strobe rM sense amplifiers. 
Develop Serialize Pulse. 
Operate HSB-OEC. 
Operate HSB-AOC. 
Set MTO. 
Step PC, set TO. 

Operate HSB-OEC. 
Operate HSB-AOC. 
Set rZW Read/Write FFts. 
Set rM Read FF, Set Ml Cores. 
Strobe rZW sense a.mpllfiers 
Develop SerIalize Pulse. 
Set MTO. 
Transfer Ml~M3' 
Inhibit set of rM Read/Write FF's. 
Read M3, transfer M3~M4' 
Step PC, set TO. 

Transfer CC ~ min input adder. (000000 000001) 
sub input adder. Transfer sum from unbarred adder 
to CC after clearing CC. 
Operate adder for 12-place addition. 
Operate adder OE and sum comparison checkers. 
Supply reset pulse to Overflow FF. 
Transfer (CR)~ SR distributor line without delay. 
Supply EP. 

Note: EMPTY instruction is started by depressing 
the Empty switch on SC. It is executed in 
Beta time with the typed information being 
read from rM location, designated by SR -
the current CC reading. After the EP, two 
skip instructions will be executed because 
of the decimal zeros read into CR during 
P~l, thus permitting (CC) to set up into SR 
with next memory to be emptied. 

820 
821 
824 
429 
428 
825 
214 

429 
428 
818 
820 
819 
824 
825 
829 
861 
685 
214 

212 I 
714 I 
435 
737 
204 
206 
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II'STRUCTION 

Fill 

I 

Fill 
TO 

2 

TO 

UNIVAC II 

DESCRIPTION 

SC keyboard --+rM, successive words 

Operate rM address exceeded & preset checkers. 
Insert decimal zeros onto HSB. 
Operate HSB-OEC. 
Operate HSB-AOC. 
Operate HSB--+ CR gate, Operate CR clear gate 
Generate signal to pass Supervisory Control 
Interlock, provided that no read, Supervisory 
Control type-out, or Supervisory Control type-in 
is in progress. 
Set Interlock Release FF, provided that Reversal 
Memory and First Block Memory are reset, and no 
rewind has been initiated within 3 MS. Gate 
following tl as IRP. • 
Gate IRP as Sequence I Preset. 

* IRP is used to: 
1. Step PC. 
2. Set TO. 
3. Reset Interlock Release FF. 
4. Set Supervisory Control Input FF. 
5. Supply Sequence I Preset. 

860 
401 
429 
428 
201 

616 

None 
621 

The Sequence I Preset clears and presets the No FT 
input counters. The K signals (result of set-
ting Supervisory Control Input FF) control the 
Input Distributor control circuits to facili-
tate a Supervisory Control input. 
Type in 6 digits, digit by digit, check each 
digit for an odd-even error, and step TRI 
counters after each key is depressed. Transfer 
each digit f'rom the NS cores to M2 . After the 
6th digit is typed, transfer M2~Ml and type 
in 6 more digits to M2' After the 12th digit is 
typed, set Stop FF and depress Word Release which I 
will step PC and set TO. . 
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I~TRUCTION 

3 

Clear CC 

I 

I 

UNIVAC II 

DESCRIPl' ION 

Set rM Read FF, set Ml Cores. 
Read M2' Transfer M2~Ml' 
Develop Serialize Pulse. 
Operate HSB-OEC. 
Operate HSB-AOC. 
Transfer CC~ min input adder, (000000 000001) 
to sub input adder. Transfer sum from unbarred 
adder to CC after clearing CC. 
Operate adder for l2-place addition. 
Operate adder OE and sum comparison checkers. 
Supply reset pulse to Overflow FF. 
Transfer (CR)~SR Distributor Line without 
delay. 
Set MTO. 
Supply EP. 

Note: FILL instruction is startea oy moving the 
CR Interlock/Fill Mem switch on Supervis
ory Control to the Fill Mem position. It 
is executed in Beta time with the typed 
information going to the memory location 
designated by the SR, which contains the 
current cc reading. Aiter the EP two 
skip instructions will be executed 
because of the decimal zeros read into 
CR during PC-I, thus permitting (CC) to 
set up in SR the next memory address to 
be filled. 

CU (000000 000000) ~CC 

Connect CU (000000 000000) to HSB. 
Operate HSB-OEC. 
Operate HSB-AOC. 
Connect HSB to CC, clear CC. 
Supply EP. 

Note: By depressing the clear C switch on 
Supervisory Control, CY is automatically 
jammed to Beta, and the addition of one to 
<CC) is inhibited. 

FT 

820 
645 
824 
429 
428 

..'1 .... 
,~, 

714 
435 
737 

204 
825 
206 

401 
429 
428 
208 
206 
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INSTRUCTION 

SCI-CR 

, 
~ 

'1'f) 
.LV 

2 

TO 

3 

UNIVAC II 

DESCRIPTION 

One word S C keyboard--? CR 

Generate signal to pass Supervisory Control 
interlock provided that no read, Supervisory 
Control type-out, or Supervisory Control type
in is in progress. 
Set Interlock Release FF provided that Re
versal Memory, First Block Memory, and Rewind 
Frequency control is reset. Gate tl after 
setting Interlock Release FF as IRP. * 
Gate IRP as Sequence I Preset. 
Gate IRP to set Supervisory Control FF. 
Supply reset pulse to Overflow FF. 

* IRP is used to: 
1. Step PC. 
2. Set TO. 
3. Reset Interlock Release FF. 
4. Set Supervisory Control FF. 
5. Supply Sequence I Preset. 

The Sequence I preset clears and presets the 
input counters. The K signals (result of 
setting Supervisory Control Input FF) control 
the Input Distributor control circuits to fac
ilitate a Supervisory Control input. 
Type in 6 digits, digit by digit, check each 
digit for an odd-even error, and step TRI 
counters after each key is depressed. Transfer 
each digit from the N5 cores to M? After the 
6th d, igit is tYP,ed" transfer M2~Ml and, type 
in 6 more di~its to M2' After the 12th digit 
is typed, set Stop FF, depress Word Release 
which will step PC and set TO. 

Inhibit set of rM Read/Write FF's. 
Enable set of rZW Read FF. 
Develop Serialize Pulse. 
Set rZW Read FF, set Ml Cores 
Read M2, transfer M2 ~ Ml . 
Set MTO. 
Operate I5B-OEC 
Operate HSB-AOC 
~~~8~C, set TO, and inhibit EP supplied by 

FT 

616 

None 
621 
616 
737 

No IT 

861 
818 
824 
820 
645 

~~ 
428 

214 
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INSTRUCTION 

SCI-CR 

4 

Memory 
Clear 

UNIVAC II 

DESCRIPTION 

Preset BCM to RM. 
Inhibit rM Read/Write FF= 
Enable set of rZW Read/Write FF's. 
Set rZW Read FF. 
Strobe rZW sense amplifiers. 
Develop Serialize Pulse. 
Operate HSB-OEC. 
Operate HSB-AOC. 
Connect HSB to CR, clear CR. 
Read LH(~SR. 
Set MfO. 
Supply EP 
NOTE: CR TYPE IN switch will jam CY to Beta, 

set up SR for SCI-CR. 

Connect CU (000000 000000) to HSB. 
Operate HSB-OEC. 

Operate HSB-AOC. 
Develop Staticize Pulse. 
Set rM Read FF, set Ml Cores. 

and 

Operate rM address exceeded and preset checkers. 
Set MTO. 

FT 

827 
861 
818 
820 
819 
824 
429 
428 
201 
204 
825 
206 

401 
.. or. 
q~'1 

428 
823 
826 
860 
825 
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UNIVAC II 

4. CONDENSED INSTRDCTION REFERENCE. 

This section is similar to Section 3 in that it lists the instructions, 

in order and by PC steps. However, it lists the FT signals associated with 

each PC step by number only, and not with description. This offers a rapid 

reviewal of FT signals present during maintenance routines. 
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Program 
Counter 

Instruction Stel! 

A 1 

2 

AF 1 

AH 1 

2 

3 

B 
I 

BF , 

C 

D 1 

2 

0 3-14 

14 

15 

16 

OF 1 

E 

UNIVAC II 

IT Signals 

120, 126, 214, 429, 820, 821 
824. 825, 827, 428, 860 

109, 125, 160, 206, 435 

120, 126, 193, 214, 429, 820 
Of'll 
~L. ---I -- -, - - , -- -, --- , - -A2~ A25 A27 ~2A p~n 

Same as A PC 1 

Same as A PC 2, inhibit 206, 

Same as H 

101, 105, 120, 126, 206, 429, 
820, 821, 824, 825, 827, A'lA 'wV, 
860 

101, 105, 120, 126, 193, 206, 
429, 820, 821, 824, 825, 827, 
428, 860 

100, 206, 429, 823, 825, 
826, 860, 428, 101, 108 

101, 105, 138, 151, 152, 214, 
429, 820, 821, 824, 825, 827, 
860, 428 

101, 103, 159, 171, 214, 226 

109, 145, 159, 188, 246, 
435, 714 

228, 244 

101, 109, Ill, 125, 159, 214 
435, 714 

101, 106, 120, 123, 159, 161, 
206 

101, 105, 138, 151, 152, 193 
214, 429, 820, 821, 824, 825 
827, 428, 860 

193, 206, 429, 820, 821, 824, 
825, 827, 832, 428, 860, 101, 
105 

Notes 

In all cases a PC 
Rten nnt Rhnwn fnr 
---~ ---- -------- ---
an F order is the 
same as that step 
without "F". 

pick up 214 
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EF 1 

2 

F 

G 

H 

I 
I i 

J 
I 

K 

L 

LF I 
I 
I 

MP 1 

MNP 2 

MNP 3 
I 
I 

MN 4 ; 

I 
I 

NMP 5-15 

MNP 14 

MNP 15 

UNIVAC II 

193, 214, 429, 820, 821, 824, 
825, 827, 831, 832, 860, 428, 

100, 206, 429, 823, 825, 826 
n,n Ann oov, q,O 

190, 206, 429, 820, 821, 824 
825, 827, 860, 428 

lQ? 206, 429, A?~ A,)~ 826 -,-, ""...,"'-", "" .. '"" 
860, 428 

100, 206 429 823 825 826 , , , , i 

860, 428 

187, 206, 429, 823, 825, 
860, 428 

125. 206. 429. 823. 825, 
860, 428 

100, 101, 108, 185, 206, 
429, 428 

120_ 126, lR~ ?OA 429, 
--- i ....... --i --~, 
821, 824, 825, 827, 860, 

120, 126, 185, 193, 206, 
820, 821, 824, 825, 827, 

101, 108, 110, 113, 120, 
139, 214, 429, 435, 820, 
824, 825, 827, 860, 428 

11O, 113, 214, 435, 714 

110, 113, 151, 214, 435, 

100, 101, 108, 112, 113, 
123, 159, 190, 214, 226, 
435 428 429 

109, 147, 159, 188, 246, 
435, 714 

244 

149, 161, 21S t 228 

826, 

826, 

820, 
428 

429, 
428, 

126, 
821, 

714 

120, 

101 
105 

860 
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MF-PF I 

I 
*N 

*Nf 

*p 

Q 

R 

S 

SF 

SH 

T 

U 

V 

1 

1 

1 

4 

1 

0") , 

1 

2 

1 

1 

2 

3 

1 

2 

UNIVAC II 

101, 108, 110, ' ,0 
, .... ,... , .... , 

i .t.:), i~U, i~O, 

139, 193, 214, 429, 435, 820, 
821, 824, 825, 827, 860, 428 

101, 108, 110, 113, 120, 139 
153, 214, 429, 435, 820, 821, 
824, 825, 827, 860, 428 

101, 108, 110, 113, 120, 139, 
'&'00, .&. 0, w.&.~, ~w /, ~O'-', vwv, 

821, 824, 825, 827, 860, 428 

100, 101, 108, 112, 120, 123, 
159, 190, 214, 226, 429, 428 

152, 156, 187, 214, 236, 429, 
428 

159, 200, 206, 209, A<){\ 428 Lit:::..., , 

206, 245, 429, 823, 825, 826 
860, 428 

120, 153, 214, 429, 820, 821, 
oc\ .AJ QC\C" no..,. n"" .AJon 

109, 125, 160, 206, 435 

120, 153, 193, 214, 429, 820, 
821, 824, 825, 827, 860, 428 

Same as S PC 1 

109, 125, 160, 214, 435 

100, 206, 429, 823, 825, 826, 
860, 428 

152, 172, 187, 214, 236, 429, 
428 

159, 200, 206, 209, 429, 428 

200, 206, 208, 429, 428 

429, 817, 818, 820, 821, 824, 
827, 833, 860, 428, 206*0 

*(N, NFP and PF 
have P C steps 
and same FT signals 
as M and MF ex
cept as noted) 

*oIf 2nd Inst. digit 
is zero treat 
Instruction as 
skip if compati-
bility switch is 
set to Univac II. 
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w 

x 

y 

z 

on all 

-n all 

; nail 

n ....... 1 1 v II a ...... 

00 

.0 

90 

In 

2n 

3n 

4n 

5n 

1 

2 

1 

2 

1 

2 

3 

1 

2 

3 

1 

429, 
827, 

109, 

429, 
827, 

428, 
; 

101, 

107, 

101, 
833 

104, 
833. 

206 

206, 

206, 

606, 

609, 

606, 

609, 

606, 

429, 
827, 

609, 

606, 

429, 
827, 

609, 

606, 

UNIVAC II 

817, 818, 819, 
833, 860, 428, 

125, 160, 206, 

816, 818, 820, 
833, 860, 428, 

429, 816, 818, 
827 833 860 - ~ - ~ . 
106, 213, 817, 

170, 213, 817, 

103, 171, 213, 

170, 17L 213, - --, 

217 
_._-

218 

621, 629 

604, 614, 629 

621, 629 

604, 614, 629 

621, 629, 860, 

604, 629, 641, 
833, 428 

614 

621, 629, 860, 

604, 629, 641, 
833, 428 

614 

629, 669, 860 

820 i 824, 
206·· 

400, 435 

821, 824, 
206* 

819, 820 

818, 833 

818, 833 

817, 818, 

817, 818~ 

820, 824, 

820, 824, 

·If 2nd Inst. digit 
is a 7, 8, 9 or 0 
and if compatibility 
~1A'; t t'h i c cpt t n ...... _ w _ •• -... ..,v..,; ...~ 

Univac II treat in-
struction as skip. 

•• If 2nd lnst. digit 
is zero and com-
patibility switch 
is set to Univac 
II, treat instruc-
tion as a Skip. 
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I 5n 

U 
6n 

• 7n 

8n 

10m 

10, CR 

30 

, 
I i 40 I 

I 
! 
I 50 

I 

2 

3 

1 

UNIVAC II 

429, 604, 629, 681, 820, 821, 
824, 829, 833, 428 

609, 615 

606, 608, 629 

2 619, 629 

606, 629. 669, 860 

2 429, 604, 629, 681, 820, 821, 
824, 829, 833, 428 

3 609, 615 

1 606, 607, 608, 629 

2 607, 619, 629 

1 616, 621, 860 

2 

3 206. 428 429 645, 820, 824, 825 

1 616, 621, 737, 

? ... 

3 645, 818, 820, 825, 861, 214, 428, 429, 824 

4 201, 203, 428, 429, 818, 819, 
820, 824, 825, 827, 861, 206 

Same as 3n except 0 Selector 
signal prevents tape operation. 

Same as 4n except ° Selector 
signal prevents tape operation. 

1 606, 617, 669, 629*, 860 ·Note 629 is 
picked up but 

2 214, 429, 685, 825, 818, 428 used only in 
FIOC. 

M 820, 821, 824 

A 100, 823, 826, 861 

X 125, 823, 826, 861 
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50 2 L 

F 

Icc 
CR 

3 

4 

50 Breakp(Jint 

1 

2 

3 

4 

50 Skip 1 

*Fi11 1 

2 

3 

UNIVAC II 

187, 823, 826, 861 

192, 823, 826, 861 

210. 823, 826, 861 

248, 823, 826, 861 

214, 428, 429, 685, 818, 819, 
820, 824, 825, 861, 829 

206 

218, 606, 617, 669, 629, 860 

Same as 50 PC-2 

Same as 50 PC-3 

Same as 50 PC-4 

206 

201, 401, 428, 429, 616, 621, 

206, 429, 645, 820, 824, 825 

*Beta cycle is 
a 110wed to excit e 
on PC4 of Fill or 
PC3 of Empty. (F.T. 
204, 212, 435, 714, 
737 are up during 

-----------------+--------r--------------------------------------------------------Beta)-------------
*Empty I .L ~Ol 401 4~o 606 617 660 

" .L, , w", , .&. • , ' , 
860, 428 

2 214, 429, 820, 821, 824, 825, 
428, 818 

3 214, 428, 429, 685, 818, 819, 
820, 824, 825, 829, 861 

4 206 

Clear CC 206, 208, 401, 428, 429 

{3 Compute 201, 206, 429, 820, 821, 824, 
825, 827, 860, 428 

BETA 204, 212, 435, 714, 737 

GAMMA 203, 203K 

DELTA 850 203K , . 

Memory Clear 401, 429, 823, 826, 860, 428, 
825 
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5. DESCRIPTION OF FUr«::TION TABLE SIGNALS. 

The Function Table signals described on the following pages generate the 

minor sequenc'es which complete the instruction rou tines. The FT signals are 

initiated by either the decoding of a programed instruction or by some ele-

ment of the automatic interval programming of the computer. Figure 1 presents, 

logically, the signals which control the alerting of the FT signals. 

The FT signals are listed in the numerical order of their assigned numbers. 

Duplicated signals are indicated with the barred notation, e.g., 100 and 100. 

In the instances where an FT signal originates from several drivers, symbols 

are used following the FT signal number to differentiate between the various 

outputs to facilitate identification in the outlying circuits, e.g. FT160A. 

FTI60B, FTI6OC, etc. lost FT signals are negative-going. those that are not 

usually carry a plus sign following the FT number; e.g. FT645+. 

Pertinent information concerning the FT signals is presented in the columns 

following the FT number. C~lumn I locates the chassis in which the FT signal 

is generated and gives the output terminal on which the FT signal appears. 

Column 2 lists the test terminal, for maintenance purposes, on which the full 

signal appears. Column 3 names the vacuum tube on the chassis from which the 

FT signal appears. Column 4 lists the signal-no signal condition of the FT 

signali i.e., the voltage levels that appear on the corresponding test terminal 

of the FT. Column 5 provides a logical description of the function performed 

by each FT signal. 
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Figure 1. Logical Diagram, Function Table Signals <cont'd.} 

92 



ANALYSIS OF 
INSTRUCTIONS 

Function 
Table Chassis 

-JlOO 

,,101 

/101 

85T28 

85T29 

B3T65 

83T33 

T1' 

A2 

A4 

C2 

C1 

UNIVAC II 

Definition 

VI 60/90 Connect rA to HSB. 

V2 60/90 

V5 60/90 Operate rA clear gate. 

V4 60/90 

BIOT54 

BIOT29 

A12 VI 60/90 Operate left shift path of rA (including 

\/104 

~-
105 

vi'06B 

i.,106B 

i l06C 

/--
J. l06C 

.. 107 

vloa 

,,109A 

• 109A 

B1OT85 

B1OT87 

B3T43 

83T38 

B12T56 

B12T54 

B12T62 

B12T60 

B12T39 

B12T35 

Bl0T46 

BIOTal 

CIV66 

ClV33 

C4V60 

C4V62 

A13 

G6 

G7 

E4 

C7 

A4 

A2 

A7 

A6 

C4 

C3 

Gl 

G3 

C6 

C3 

A6 

Cl 

sign) .•• 
V2 60/90 

V13 60/90 Operate left shift path of rA 
(excluding sign).·· 

V14 60/90 

va 60/90 Connect HSB to rAe 

V7 

V2 

VI 

V4 

V3 

V6 

V5 

60/90 

60/90 Operate right shift path of rAe 

60/90 

60/90 

60/90 

Insert decimal zero into sign 
position in rAe 

60/90 Transfer sign from comparator to 
rA and rX. 

60/90 

VII 60/90 Operate right shift path of rA, and 
insert a decimal zero into the 
MSDposi tion. * 

V12 60/90 

V6 60/90 Connect CD (000000 000000) to rAe 

vs 60/90 

V3 60/90 Connect HSB to adder sub input. 

V4 60/90 

** rA shifts one digit left for each minor cycle of Time-On. 

rA shifts one digit right for each minor cycle of Time-On. 
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ANALYSIS OF 
I NSfRUCTI ONS 

Function 
Table Chassis 

vl09D 

v 1090 

" 110 

'/l12B 

/112B 

... /112C 

/ 113 

v"120 

1./123 

v 123 

,/ 125 

v138A 

L,138A 

C4V66 

C4V68 

C3856 
(.3\1{ b 

C3V29 

85T85 

IDT87 

B11T70 

BiiT73 

B11T75 

B11T77 

BIIT81 

B11T83 

83T87 

83T83 

83T31 

83T58 

C1V62 

ClV31 

85T67 

85T72 

CIV73 

C1V70 

B8T60 

88T64 

'IT 

C4 

C6 

A2 

A4 

G5 

G7 

C7 

E3 

E6 

E8 

G2 

G4 

G7 

G6 

A7 

A6 

A8 

A7 

C6 

C8 

E3 

C6 

A7 

A8 

V5 

V6 

VI 

V2 

UNIVAC II 

Definition 

60/90 Connect rA to adderlli.n input. Clear 
rA and transfer sum from add&r to ~A. 

60/90 

60/90 Connect rL to adder sub input. 

60/90 

Transfer (rL) to adder, replacing 
sign digit with a decimal zero. 

V13 60/90 Connect CU (round-off 00000o 000005) 
to adder min input. 

V14 60/90 

V7 60/90 Connect CU (050000 000000) to the 
adder sub input. 

VB 60/90 

V9 60/90 Clear MQC to binary zero and set up 
nines comp1~ent of digit in MQC. 

V10 60/90 

VII 60/90 Transier the LSD oi (rX) to MQC . 

V12 60/90 

Vi4 60/90 Connect rA to adder min input. 
Clear'rA and read sum from adder 
to rA,(transfer ends at t12 to TO). 

Vl3 60/90 

V3 

V2 

V4 

V3 

V6 

V7 

V8 

V7 

V3 

V4 

60/90 Operate rX clear gate. 

60/90 

60/90 Operate right shift path in rX. 

60/90 

60/90 Connect rX to HSB. 

60/90 

60/90 Connect HSB to rX. 

60/90 

60/90 Clear MQC to decimal zero. 

60/90 
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ANALYSIS OF 
INSTRUCTIONS 

Function 
Table Chassis 

vi388 

v'139 

v139 

V145A 

v'145B 

1/145B 

v i45C 

v 145C 
J 

VJ.47A 

B8T66 

B8T68 

B8T7l 

88T73 

C5V62 

C5V60 

C5V68 

C5V66 

C5V73 

CSB7l 

86T83 

TT 

C3 

C6 

E2 

E3 

Cl 

A6 

C6 

C3 

E3 

E2 

G3 

/i4fA 86T87 G7 

.J1478 

)147B 

./149 

k"lSlC 

--
86T81 

B6T85 

B12T73 

B12T71 
(.~\I'O caBle 

C3V33 

G2 

G6 

E3 

C7 

A6 

A8 

UNIVAC II 

Tube SiNS Definition 

V5 

V6 

V7 

V8 

V4 

V3 

V6 

V5 

60190 Preset BC-120 in MQC to the non
complement state thereby alerting 
the non-complementing gates between 
l'vIJC and rt(JC-FT. 

60/90 

60/90 Preset BC-120 to the complement state y 

thereby alerting the complement gates 
connecting the MQe and MQC-FT. 

60/90 

60/90 Gate non-complement output of BC-120 
to operate Improper Division Detector 
in MQC.# 

60/90 

60/90 Enable non-complement output of 
BC-120 to develop SIX signal. 

60/90 

V8 60/90 Step lQe at t2 following each sub-
traction unti 1 the Thtough-Zero 
signal is developed, then produce the 

V7 60/90 OR CYCLE. 

V12 60/90 Sample (MlC-Fl'). If digit is < 3, re
set the ~ 3FF, this transfers (rL) 

V14 60/90 

to HSB and supplies one .stepping pulse 
to MQC. If digit is ~ 3, set the 
~3FF, this transfers (rF) to HSB 
and supplies three stepping pulses to 
MQC. 

VII 60/90 If digit in MQC-FT:::() , set lEft and 
IER-OR FF 8s at following t2. 

V13 60/90 

V8 60/90 Inhibit generating a second IER CYCLE 

V7 60/90 

in the ease that a decimal zero is set 
up in the M}C . 

va 60/90 Disconnect rA input to comparator and 
connect rL .. * 

V4 60/90 

# If rL ~_ rA, Improper Dfvison occurs at t2 of the eleventh minor cycle 
of PC-3. 

• Sign coaparison is performed on (rA) and (rL). 

95 



ANALYSIS OF UNIVAC II 
INSTRUCTIONS 

Function 
Table Chassis TI Tube SINS Definition 

;,.'152.4. C3V68 C5 V6 (-..O/QO Disconnect rX -i nn,," to ,.nmY'\~"''3+'''''' ~nrl 
'W"'"'I ' "" ..... 4t' .... '" v"' .... y .... .L ...... V.L QUU 

connect HSBo • 
.. l52A C3V66 C3 V5 60/90 

-- --
",'152B ,~ C3V42 E3 VB 60/90 Connect HSB to comparator. 

1,/'152B "c. C3V39 C8 V7 60/90 
/ 

t./153A 88T75 E6 V9 60/90 Connect HSB to rX via sign reversal 
gates.# 

1.'153A B8T44 E7 VIO 60/90 
-- -

,/153B 88T81 G2 VII 60/90 Operate sign reversal gates in rX. 

" 153B 88T48 G4 V12 60/90 . 
l.. 156A C3V87 V14 60/90 Set up comparator to perform 

, 156A 
equality comparison.## 

"' C3V85 V13 60/90 

~' 156B C3V48 V12 60/90 

156B C3V79 VII 60/90 

.' l56C C3V77 E7 VlO 60/90 

~/' l56C C3V75 E5 V9 60/90 

·/159 86T46 E5 V9 60/90 Retain results of comparison in 
comparator. 

Or" 159 86T48 E6 VlO 60/90 

• Sign comparison is performed on (rA) 8nd(rL). 

# The sign reversal gates complement the LSB and Check Pulse of the sign 
digit during transfer to rX. 

## If rA = rL develop CT signal. 

96 



ANALYSIS OF 
INSTRUCTIONS 

Function 
Table Chassis 

,~c160A 

--16M 

\ 160B 

v160B 

. 160C 

-/'16OC 

",/1600 

'\. 1600 

.. /i61A 

(.·161+ 

~ 

.'170 

'IfiO 

\/171 

., 172A 

'\. l12B 

""1728 

C4V10 

C4V71 

C4V15 

C4V77 

C4V19 

C4V81 

C4V85 

C4V87 

B12T44 

B12T75 

B12T8l 

B12T19 

BIOT15 

810177 

BIOT60 

BIOT62 

89T31 

89T29 

89T66. 

89T64 

'IT 

C1 

E3 

E5 

E8 

G2 

G3 

G6 

G7 

E8 

E5 

G3 

G2 

E5 

E7 

Al1 

Cli 

AS 

C3 

Cl 

V1 

V8 

V9 

VIO 

VII 

V12 

V13 

V14 

UNIVAC II 

Definition 

60/90 Operate adder for eleven-place 
addition.** 

60/90 

60/90 

hn/on 
,"""VI /v 

60/90 

60/90 

60/90 

60/90 

VlO 60/90 Transfer sign from comparator to rA 
and rX. 

V9 60/90 

V12) 1090/60 

VIII J 90/60 
J 

Inhibit the insertion of a decimal 
zero into rAe 

V9 60/90 Operate rA clear gate, except for 
sign position. 

VIO 60/90 

V3 

V4 

V3 

V2 

V5 

V4 

60/90 Insert decimal zero in LSD position 
of rAe 

60/90 

60/90 Set up comparator to perform 
algebraic comparison.· 

60/90 

60/90 

60/90 

** If decimal carry occurs from eleventh digit position v set Overflow FF. If 
Second Instruction Digit is a minus sign v overflow sets Stop FF. 

* If rA > rLi develop CT signal. 
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ANALYSIS OF 
INSTRUCTIONS 

Function 
Table Chassis 

.. l85A 

",''l85A 

...-'187 

,,187 

./l88A 

/188A 

/l88B 

../l88C 

/190 

v 190 

,,192 

'192 

..-193 

., 193 

v200 

~oo 

CIV11 

CIV83 

·B9T75 

B9T40 

CSV77 

CSV75 

CSV83 

CSV8l 

CSV87 

CSV85 

83T78 

B3T50 

B5T41 

B5T74 

83129 

83T28 

BllT66 

BIIT68 

'IT 

E5 

G3 

E5 

E3 

E1 

E5 

G4 

Gl 

G7 

G6 

E2 

E7 

E2 

E5 

UNIVAC II 

Definition 

V9 60/90 Connect HS8 to rL. Operate rL 
clear gate. 

Vl2 60/90 

V9 60/90 Connect rL to HS8 • 

va 60/90 

VlO 60/90 With<3 signal. Transfer (rL) 
to lISB .. 

V9 60/90 

V12 60/90 Replace sign digit with a decimal 
zero. Set TO and STOP FF's after 
each Time-on minor cycle if 105 is 
in "One Addition". 

VII 60/90 

Vl4 60/90 With ~ 3 signal. Connect rF to HSB • 
Step PC upon completion of each 
IER-OR CYa..E. 

VI3 60/90 

V9 60/90 Connect HSB to rF, and operate rF 
clear gate. 

VIO 60/90 

V8 60/90 Connect rF to HS8. 

V9 60/90 

@Ai VI 

@C5 V6 

60/90 Operate extract circuit in rF.* 

60/90 

C3 

C6 

V5 

V6 

60/90 Connect CR and CU (000000 00) to 
HS8.** 

60/90 

* Transfer is controlled by (rF). If the LSB of the corresponding digit in 
rF is a binary zero, the digit from rM is read onto the ASB. If the LSB 
is a binary one, the digit from rM is replaced with a decimal zero. 

*. The four LSD's of (CR) are merged with eight decimal zeros from CU to make 
a complete word which is transferred to HS8. 
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ANALYSIS OF 
INSTRUCTIONS 

FUDction 
Table 

... '201 

"'203 

~ 204 

v' 2088 

2098 

210 

' .... 210 

• 212A 

/~12A 

2128 

.. '212C 

v 2120 

2120 

~'2l3CK 

/213 

Chassis 

B2T26 

C2V46 

C2V83 

82T64 

B2T65 

CIV53 

CIV51 

BIIT85 

811T87 

C2V44 

C2V75 

C2V62 

C2V60 

C2V71 

C2V70 

C2V37 

C2V66 

BST87 

SI0T70 

Bl0T73 

TT 

A2 

Gl 

G4 

CI 

C2 

G7 

G5 

G6 

G8 

ES 

E5 

A8 

A5 

E3 

C7 

C5 

C3 

G17 

C7 

E3 

UNIVAC II 

Tube SINS Definition 

VI 60/90 Operate HSB CR gate, operate CR 
clear gate .. 

VII 60/90 Connect CRI to CR2. (LH Instruc-
__ tion set~at t7 of Gaouna TO_) __ 

VI 60/90 To FTOC. 

V12 60/90 Connect CRI to SR Distributor Line. 

V4 60/90 Supply EP .. 

V5 

Vl4 

Vl3 

V13 

V14 

VIO 

V9 

V4 

V3 

V8 

V7 

V6 

V5 

60/90 

60/90 Connect HSB to CC. 

60/90 Operate CC clear gate. 

60/90 If Conditional Transfer FF is set, 
connect HS8 to CC. ---

60/90 If CT FF is set, operate CC clear 
gate. 

60/90 Connect CC to HS8. 

60/90 

60/90 Connect CC to a dder min input. 

60/90 

60/90 Clear CC. 

60/90 Transfer sum from unbarred adder 
to CC. 

60/90 Connect eu (000000 000001) to 
adder sub input. 

60/90 

Vl~' S -20/+5 Operate shift selector checker. 

V7 60/90 Step PC once each minor cycle.-

va 60/90 

- If PC is advanced in excess of thirteen, an Overshift signal is developed 
which stops machine operation by setting FT Intermediate Checker FF and TO. 
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ANALYSIS OF UNIVAC II INSTRUCTIONS 

Function 
Table Chassis 'IT Tube SINS Definition 

214 B2T51 G4 V12 60/90 Step PC, set TO. 

.. / 214 82T52 G5 V13 60/90 

v~215 B7T68 C6 V7 60/90 Supply EP. 

./')1~ o 7"r'::t 7 rr::::. 171.. 60/90 V .... U U,.l..t..J1 v,=, IIV 

~17 B7T87 G7 V14 60/90 Set Stop FF if Comma Breakpoint 

J2i7 
switch is depressed. 

B7T85 G6 V13 60/90 

218 ~ G1 VII 60/90 Set Stop FF. 
8'1r7~ 

c. 218 B9144 E7 VI0 60/90 

.. ~26 810T64 C3 V5 60/90 Set Repeat FF. 

~26 810T37 @ V6 60/90 
E~ 

/228 812T87 G7 V14 60/90 Reset Repeat FF at end of IER OR 
CYCLE . 

.1228 812T85 G6 V13 60/90 

,,,"236 89T85 G5 V13 60/90 Set Stop FF with CT Selector. 
Switch signals during Q or T 
instructions . 

• / 236 B9T48 G3 Vl2 60/90 

/244 87T48 G3 V12 60/90 Set TO at end of IER OR CYCLE . 

.1244 87T79 GI VII 60/90 

,,245 85T77 @r~1 VIO 60/90 Transfer 4 LSD's of (CC) and 
900000 un from CU to HSB. 

v245 85T19 ®~I VII 60/90 

-," 246 C4V56 A2 Vi 60/90 If rA or rX comp error occurs, set 

246 C4V58 A4 V2 60/90 
TO at following tl. 

..., 248 BTl'66 C3 V5 60/90 Connect CR to USB. 

248 87T62 AS V4 60/90 

., 401 82T49 E8 VIO 60/90 Connect CU (000000 000000) to US8. 

·/401 82T50 G2 VII 60/90 
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Af\ALYSIS OF 
INSTRUCTIONS 

Function 
Table Chassis 

~28 BIIT58 

V429 

Vi29 

..)4358 

...{,04A 

J6048 

v607 

.. -608 

• /609 

609G 

J614 

J 615 

811T57 

811T62 

811T64 

83T48 

83T46 

84T42 

84T54 

84T31 

84TSO 

B4T64 

84T79 

84T46 

84T77 

84T48 

IT 

Al 

A3 

A7 

Cl 

G4 

G2 

E4 

Al 

A6 

G6 

CI 

Gl 

E7 

G4 

UNIVAC II 

Tube SINS Definition 

VI 60/90 Operate HSB-AOC. 

V2 

V3 

V4 

V12 

VII 

V9 

Vl 

V3 

V13 

V4 

VII 

VIO 

Vl2 

60/90 

60/90 Operate HSB-OEC. 

60/90 

60/90 Operate adder OE and sum comparison 
checkers. 

60/90 

60/90 Gate LE of FT604 to ending pulse 
delay. 

60/90 

60/90 Gate "0 Select" signal to determine 
if computer will pass interlock to 
start transfer operation.· 

60/90 Gate IRG to pick Interlock relay 
in Uniservo (n). 

60/90 Inhibit step PC, supply EP if 
Uniservo is rewound . 

60/90 If Direction Memory agrees with 
instruction v gate EP to control 
circuits. 

To FTIC. 

60/90 Gate EP to set Read Forward and 
Start Read FF's after appropriate 
delay_ 

60/90 Gate EP to set Write Forward and 
Start Write FF's after appropriate 
delay.*· 

~ Computer will pass interlock if: 1. Read Interlock is reset. 
24 Reversal Memory is reset. 
3. 10 INT-FF is reset. 
4. First Block Memory is reset. 
5. No rewind has been initiated within 3 IDS. 

** Length of time before Write Forward FF is set is determined by condition of 
Reversal Memory. 
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ANALYSIS OF 
I NsrRUCTIONS 

Function 
Table Chassis 

)616 B4T73 

417 84T28 

,;619 84T53 

UNIVAC II 

'IT 

E2 

Tube SINS Definition 

va 60/90 Generate signal to pass Supervisory 

A4 V2 60/90 

G1 ~ 60/90 
Vl'-/ 

~ __ 6 __ 1 :_6 __ 1ft_L __ ft~~AftA +~ft+ "ft 

~UD~LU~ ~D~C~~V~A y~v.~u~u ~"a~ uv 

read, Supervisory Control type-out, 
or Supervisory Control type-in is 
in progress. 

Gate IRP to set Supervisory Control 
Output FF, set Write Interlock. 

Generate BP signal and supply pulse 
to initiate Rewind Start circuits. 

84T66 J 
b z.l.--J>2l C5 V6 +5/ -20 Gate IRP as Sequence I Preset. 
, 7~<------------------------------------------------------------------------
;II 2../J»29G 84T38 C14 V5 30/90 

t,.....-641+ 

v 641 

,./681+ 

BSV62 

BSV11 

BSV3l 

BSV44 

B7T58 

84V41 

84V19 

B4V38 

A18 

E12 

A16 

E16 

A13 

E12 

GIl 

E18 

V4 t +5/-20 
) 

V8 <) +5/-20 
/ 

V~~ I -20/+5 

Vl~ '1 +5/-20 

V2 < +5/-20 ) -' 

V12 'f +5/ -20 
I 

Vll!'_,. -20/+5 
II) Gf 

Generate nS (servo select) signal 
from Second Instruction digit. 

Inhibit set of Ml cores, strobe rI 
sense amplifiers, and transfer 
M2 ~ Ml and M2 --+ rI. Step rI 
aodress counters once for each word 
transferred until "59" signal 
occurs, at which time set MTO, step 
PC, and set TO. 

Permits the rI Preset error to be 
recognized during PC-2 only in the 
3n or 4n instruction. 

Operate Input Distributor for type
in. 

Gate IRP to generate Sequence 0 
Preset. 

Transfer M3 --;. rOo Step rO address 
counters once for each word trans
f erred un til "59" signa 1 occurs at 
which time set MTO, step PC, and 
set TO. 

Permits the rO No Address error to 
be recognized during PC-2 only of 
the 5n or 7n instruction. 
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ANALYSIS OF 
INSTRUCTIONS 

Function 
Table Chassis TT 

v7l4A 

;/7l4A 

/7l4C 

/1l4C 

~37 

v737 

/..' 816+ 

",617+ 

,(17-

vel7+ 

/818+ 

L/8l8+ 

£/821+ 

l/823+ 

v823 

B5V8l 

86T60 

86T3l 

86T35 

86T33 

B6T77 

B6T44 

C2V87 

C2V85 

B7V30 

n-TtrL.., 
Df VVi 

G12 

Cl 

A6 

C6 

C4 

E3 

E2 

G8 

G6 

A15 

B7V46 G12 

137V~O eqll 

B7V52 G18 

86V62 

B6V64 

B3V76 

B2V27 

B2V37 

B3V55 

B3V83 

A17 

C12 

E3 

Al2 

CIS 

C17 

G16 

UNIVAC II 

Definition 

V12 II +5/-20 Read ~w transfer M3~M4' type 
) out digit on SC printer. 

V4 

V3 

V6 

V5 

V8 

V7 

V14 

V13 

60/90 Operate adder for Ie-place addition. 

60/90 

60/90 

60/90 

60/90 

60/90 

60,/qO Enables a tl pulse to reset the 
Overflow flip-flop. 

60/90 

+5/-20 When the rZW tens and units counters 
read zero v gate a t59 to set MTO.*# 

tTL J I I t: I I'll"\ vu .... , T..J/-'::'V 
) 

VIle; +5/-20 Preset rZW uni ts counter to the , 
J elevens complement of the 2nd In-

VI3/1~'L ~r ,to struction Digit. When counter reads 
,4 zero, gate t59 to set Ml'O. 

V14 1"/~-5/ -20 
I 

V4.3 
r 

V5 ~ 
J 

Enabl~the set of thelrZWpRead FF. 
+5/-20 When MTO IS set! supp y~: at 

following tl. 
+5/-20 

V9 <f +5/-20 Strobe rZW sense amplifiers. 
I 

VIi
J 

+5/-20 Enable set of rM, rZW Read/Write 
FFls, set Ml cores. 

v6,5 +5/-20 Generate Strobe rM signal. 

Vl4 

+5/-20 Develop Statieize Pulse v Read Ml 
cores, Ml~PS, Ml to staticizer. 

60/90 

* If 2nd Instruction Digit is a 7, 8, 9. or 0, treat instruction as a Skip if 
Compatibility switch is set to Univac II. 

# If Compatibility switch is set to Univac I, the rZW tens counter is preset to 
zero. 
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ANALYSIS OF 
INSTRUCTIONS 

Function 
Table Chassis 

~24B B2V31 

~24A 

Jl24A 

~ 825-

, n'826+ 

,,/ 827+ 

r/ 827+ 

t· 829+ 

v 831 

1/·831 

i 832 

L. '860+ 

y/861B 

Dw.y I 

B2V79 

B2V51 

B4V55 

B4V59 

B3V37 

B2V74 

B2V69 

B2V81 

B9T54 

B9T87 

B9T37 

B9T70 

B6V79 

B6VB6 

CIV47 

B7V71 

B7V26 

B7T47 

B7T41 

B7T72 

B8V26 

m~IVAC II 

TT Tube SiNS Definition 
A 7 1/'1 

(Ajt @ +5/-20 Develop Serialize Pulse, Read MI 
Cores w Ml ~ PS, Ml ~ Serializer. 

"EIb:: G VII \..... ." 

60/90 Operate rM~ HSB "extract" 
circuits. 

G8 

All 

CII 

Cl5 

El8 

Vl4 60/90 

VI.;" -25/gnd Set ~rro. ,':' 
I 

V4. { -25/gnd 
! 

V7) b +5/-20 

VIO, ~ +5/-20 

X / 

Set rM and rZW Read/Write FFis, 
Set Ml cores. 

Set OCM to RM. 

C18 V7, ~. +5/-20 

\~~{L V12.1 ~5/-20 Transfer Ml~M3. 
/ 

Al 

G7 

C6 

C7 

Gl 

G7 

Gl 

E12 

Ell 

VI 

V14 

V6 

V7 

60/90 Complement the operation of the 
"extract" circuit.* . 

60/90 

60/90 Disconnect CU (000000 000000) input 
to "extract" circuit, connect rAe 

60/90 

Vllll. +5/ -20 
/ 

Step rM counters and rZW units 
counter once each minor cycle until 
rZW units counter reads zero. 

Vl~d +5/-20 

VII 60/90 Connect CC to SR via CR2.# 

VB .. , 
I ' 

V7 

+5/-20 Operate rM address exceeded and 
preset checkers. 

+30/+90 

AH- VIO I I -20/+5 
eel 

Inhibit rM line drivers. 
;; I , 
E±2 va), ~20/+5 
A II, 

i E14 V9 v;' +30/+90 

.lfi- 60/90 

V I L-

Enforce order of "eveness" in 
FTOC. 

# RH Instruction set up at t7 of Delta TO. 

104 
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