






from the read-punch and card-reader respectively, similarly 
affect the I/O abnormal-condition flip-flop when the in­
struction involving these devices is statieized. These 
signals set the flip-flop, which in turn, jams the 5TH FF's 
to the second stage of a test instruction. 

4-215. This new reading generates function signals that 
transfer the unexecuted instruction still in rC to rA for 
storage. The second stage of a test instruction normally 
transfers the contents of rC to rA and also sets the CT FF 
so the next instruction is taken from m instead of c. (See 
112, under instruction 22, Analysis of UCT Instructions.) 
This setting of the CT FF is prevented by an inhibiting 
Jam I2B signal which blocks the gate. 

4-216. The contents of rC is transferred to rA for future 
use by the programmer. This transfer takes place without 
clearing re. Jam 12A ensures that the next instruction is 
taken from c+l address by setting the OF FF and restoring 
the CT FF. The assumption is made that the programmer has 
stored, in the c+l address, a routine which brings the com­
puter to a stop. 

4-217. MANUALLY-CONTROLLED OPERATIONS 

4-218. The computer can operate either on a continuous or 
a non-continuous basis. Although the computer normally 
functions in the continuous mode; facilities are provided, 
mainly for troubleshooting and testing procedures, to operate 
the computer in the non-continuous or step-by-step mode. 

4-219. The operator controls the mode of operation of the 
computer by depressing one of the six pushbutton lights on 
the control panel under OPERATION. These buttons light 
when pushed and are mechanically interlocked so that only 
one can be pushed at a time. When the CONTINUOUS button 
is pushed, the computer operates continuously until a pro­
grammed stop instruction is staticized in the static register. 
until an error occurs, or until the operator stops computa­
tion by pushing the STOP button. To place the computer in 
a non-continuous mode one of the five buttons marked ONE 
LINE PRINT, ONE CARD RPU, ONE CARD HSR, ONE INSTRUCTION, 
or COMPARISON STOP must be pushed. The logical operation 
of the non-continuous modes are described in paragraphs 4-220 
through 4-234. 

4-220. ONE-LINE PRINT 

4-221. When the operator depresses the ONE LINE PRINT 
button, the computer stops on the first step of the next 
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advance-and-print instruction. When this button is pushed 
an EPR signal is generated and sent to gate 25 of the stop 
flip-flop (figure A-5). The EPR signal remains at gate 2S 
until the conditions indicating that an advance instruction 
has been staticized are present. Function signal 41 alerts 
the gate when the artvance-and-print instruction is staticized 
and the STR4 signal signifies that an advance-and-print in­
struction has been called for rather than the paper-~vance 
instruction, both of which generate FS 41. The low ST signal 
indicates that the start flip-flop has been set. 

4-222. The one remaining signal necessary to make gate 25 
permissive is the low output of the lOS FF. Because this 
signal is necessary in all of the non-continuous operations, 
the explanation of the one-line-print operation applies also 
to the four other operations. 

4-223. When anyone of the non-continuous pushbutton 
switches is energized, the NC (non-continuous> signal is 
generated. The NC signal is used to synchronize the 
control panel input signal with internal computer signals. 
It alerts gate I of the synchronizing flip-flop which is 
permissive at tOR if an EW signal is present (paragraph 3-194). 
Because the NC signal is generated by a manually-controlled 
switch, it may be a weak or partial signal at tOB. The syn­
chronizing flip-flop stores the NC signal for two word times. 
during which the signal either dies out or builds up into a 
strong signal. 

4-224. If the original NC signal dies out, the synchronizing 
flip-flop is restored and then set again with a strong signal 
when the next EW signal is available. At the end of the two 
word times. the signal goes to gate 9 of the lOS FF. Gate 9 
is alerted by the EW signal and is permissive at tOB if the 
input signal is low. setting the flip-flop. The lOS FF 
generates a signal (lOS) which b sent to set gates 19, 22, 
23, 24, and 25 of the st~flip-flop. The setting of the 
lOS FF generates a high lOS signal which restores the syn­
chronizing flip-flop. 

4-225. When gate 25 is ~rmissive. it sel! the stop flip­
flop to low SP and high SP outputs. The SP signal blocks 
the instruction decoder so that no function signals are 
generated. When the operator pushes the START button a 
high 5T signal is generated to restore the stop flip-flop. 
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4-226. ONE-CARD RPU 

4-227. When the ONE CARD RPU button is pushed the com­
puter stops on the first step of the next card cycle in­
struction involving the read-punch unit. When this button 
is pushed. a TEeC signal is generated and sent to gate 19 
of the stop flip-flop. Gate 19 is alerted by FS 29 dur­
ing the first step of the nex!-card-cycle instruction for 
the read-punch unit. If the 5T and lOS signals are pre­
sent the gate operates to set th~ stop flip-flop (para­
graphs 4-223 through 4-225.) 

4-228. ONE-CARD HSR 

4-229. When the ONE CARD HSR button is pushed the com­
puter s~ops on the first step of the next card-cycle in­
struction for the card reader. When this button is 
pushed. an RECC signal is generated and is sent to gate 
22 of the ·stop flip-flop. Gate 22 is alerted by F5 28 
only during the first st~ of the next card-reader card­
cycle instruction. The ST signal makes the gate permissive, 
setting the stop flip-flop (paragraphs 4-223 through 4-225.) 

4-230. ONE INSTRUCTION 

4-231. When the ONE INSTRUCTION button is pressed. the 
computer stops after the next instruction is staticized. 
The operator uses this mode of operation to type informa­
tion inta the computer from the keyboard. When this 
button is pushed. a staticize-every-minus (SZE-) signal 
is generated and sent to gate 23 of the stop flip-flop. 
Function signal 2 alerts gate 23 during the staticize step 
of the next instruction. When the gate is permissive the 
stop flip-flop is set (paragraphs 4-223 through 4-225.> 

4-232. COMPARISON STOP 

4-233. The fifth non-continuous button. COMPARISON STOP, 
differs from the other four in that it stops the computer 
after a Q or T instruction has been executed but before 
the computer searches for the next instruction. The 
function of both the Q and T instructions is to compare 
two quantities and. on the basis of this comparison. to 
determine whether the next instruction should be taken 
from the m or c address. Two illuminated pushbutton 
switches on the control panel indi~ate to the operator 
whether the next instruction to be ~earched for will be 
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in the m or c address. When the operator has depressed 
the COMPARISON STOP button, the computer stops after the 
comparison is made and the next address has been select­
ed. If the operator wishes to override the address de­
termined by the comparison the correct button is pushed. 
The m or c button changes the state of the CT FF and 
lights the lamp associated with the chosen address. The 
RUN button is then pushed and the computer searches for 
the next instruction. 

4-234. When the COMPARISON STOP button is pushed a QT 
Stop signal is generated and sent to gate 24 of the stop 
flip-flop. The STR signals that make gate 24 permissive 
are common only to the Q and T comparison instructions. 
If the inputs to gate 24 are low, the gate is permissive 
at tlOB. setting the stop flip-flop. The tlOB signal 
ensures that the comparison instruction will be completed 
before the stop flip-flop is set (paragraphs 4-223 through 
4-225.) 

4-235. KEYBOARD INPUT 

4-236. The control panel keyboard enables the operator 
to change the contents of the arithmetic registers (At X. 
or L), by typing in new information. An .instruction word 
also is typed into rC at the keyboard to load the program 
into the memory at the c address specified in the instruc­
tion word. The keyboard consists of ten keys (0 through 
9), a KEYBOARD ALERT pushbutton to energize the keyboard, 
a KEYBOARD READY light, which indicates that the keyboard 
is ready for use, and two WORD RELEASE pushbuttons labeled 
+ and -. With the latter two pushbuttons, the sign of 
the word is inserted and the typed word is released from 
temporary storage into the selected register. 

4-237. MANUAL OPERATION 

4-238. At all times during computation, the contents of 
one of the four registers, A, C. X. or L t is displayed 
in lights on the control panel. Forty lights labelled 
REGISTER CONTENTS display the biquinary combinations of 
each of the 10 digits· contained in the register. Two sign 
lights (+ and -) directly below these 40 lights indicate 
the sign of the word in the register. The operator selects 
the register to be displayed by pushing one of four 
illuminated pushbuttons on· the control panel labelled 
REGISTER SELECTOR. These four buttons, C. A, X, and L, 
light when depressed and are mechanically interlocked so 
that only one can be operated at a time. 
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4-239. To type either instruction or data information 
into the computer. the operator selects a register and 
stops the computer by pushing the STOP button. When the 
computer stops. the operator pushes the ONE INSTRUCTION 
and KEYBOARD ALERT buttons. After a delay of approximate­
ly one second. the KEYBOARD READY lamp lights to signal 
the operator that the keyboard is ready for use. The 
operator can now type in the word. MSD first. When the 
complete word is typed, the operator pushes one of the 
word-release buttons, either + or -. The word is shifted 
into the selected register and its sign is placed in the 
proper sign flip-flop. The operator then pushes the 
CONTINUOUS button and the RUN button. 

4-240. If a typing error is made, the operator can push 
one of the word-release buttons to release the word into 
the register, push the KEYBOARD ALERT button once again, 
and retype the word. 

4-241. The' operator can depress two keys at the same time 
to form bit combinations for characters not represented by 
keys on the keyboard. An alternate method is to type in 
two complete words. The operator then depresses one of 
the word-release buttons and the combination of the first 
and second shifts into the selected register. Here is a 
list of key combinations that the operator can use: 

Biquinary Code Key Combinations 

0101 1 + 4 
0110 2 + 4 
0111 3 + 4 
1101 9 + 1 
1110 9 + 2 
1111 4 + 8 

4-242. The word typed into the computer is stored temporar~ 
ily in four shift registers--read-punch shift register 9 

card-reader shift register, card-reader group counter. and 
read-punch group counter (figure 4-16.) Each shift register 
stores 10 bits of the typed 40-bit word. The LSD of the 
word reads out of the shift registers first, although the 
operator types in the MSD of the word first. A CLIA-signal, 
which clears all four shift registers, is generated when 
the (keyboard alert) button is pushed. Signals necessary 
to shift the word are generated every time a key is released. 
When the entire word is typed and stored in the shift registers. 
the operator pushes one of the two word-release keys to supply 
the sign of the word and open the path into the selected 
registers. 
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4-243. DEPRESSING A KEY 

4-244. Each time the operator depresses a key to place 
one digit into the four shift registers, the four-bit code 
for the desired digit is generated by the keyboard encoder 
matrix shown in figure A-5. The four bits of each digit 
are distributed onto four output lines. The SCII line 
goes into the read-punch shift register 9 the SCI2 line goes 
to the read-punch group counter. the SCl3 line goes to the 
card-reader shift register. and the SCI4 line goes to the 
card-reader group counter. Each bit is stored in first 
flip-flop of each register. Table 4-4 shows the outputs 
of the keyboard encoder which is controlled by the key­
board keys. 

Table 4-4. Keyboard Encoder 

Card- Card- Read- Read-
Keyboard Reader Reader Punch Punch UCT 

Key Group Shift Group Shift Code 
Counter Register Counter Register 

SCI 4 Sel
3 

SCI2 SCI I 

0 0000 

1 x 0001 

2 x 0010 

3 x x 0011 

4 x 0100 

5 x 1000 

6 x x 1001 

7 x x 1010 

8 x x x 1011 

9 x x 1100 
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4-245. A high SCI+ signal is generated from the beginn­
ing to the end of the keyboard input. The SCI+ signal 
goes to the card-reader group counter to block the sett­
ing of the sample-pulse 1 flip-flop and to the read-punch 
group counter to block the stepping of the row counter o 

4-246. RELEASING A KEY 

4-247. Each time a key is released a sprocket signal is 
generated. This signal is synchronized with the timing 
of computer signals by the EW and t48- signals which set 
the sprocket-synchronizing flip-flop. This flip-flop 
generates a low SPR signal o This SPR signal sets the 
keyboard input flip-flop (figure A-27) at t4B. gate 218 
when the EW signal is present. Three signals are gener­
ated--a low SCISB. a high SCISA. and a high RSP. The 
SCISA signal is available for 9 pulse times (t6A to t3A) 
and in all four registers it shifts each bit of informa­
tion 9 places to the right. The SCISB signal supplies 
a recirculation path to the two group counters. The 
other two shift registers are already recirculating. 
The RSP signal restores the sprocket synchronizing flip­
flop. 

4-248. As a result of the operation of a key the four 
bits of the first digit stored in the four registers are 
shifted nine places to the right in all shift registers 
by the SCISA signal. This signal sends a higb signal to 
the restore gates and a low to the set gates of the ten 
flip-flops of each register. Section 2-97 explains the 
operation of a shift register. As a result of this 
shifting. the four bits of the first digit are placed in 
the LSD position of the four registers. When the next 
key is depressed, the four bits of the next digit are 
stored in the first flip-flop of each register. When the 
key is released the SCISA signal again shifts the new 
bits nine places to the right and shifts the previously 
inserted bits the same number of places. The SCISB sig­
nal, sent to the group counters. permits the first bit 
in each counter to recirculate and become the second 
lowest order bit of the register. All ten digits of a 
word are read into the registers and shifted in the sa~e 
manner. As a result. all digits of the word are in 
position in the register to be read out LSD first. See 
table 4-4. 
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4-249. SIGNING AND RELEASING THE WORD 

4-250. After all ten digits of a word have been typed, 
the operator provides the word with a sign and releases 
the word into the previously selected register by de­
pressing either of the two word-release buttons, labeled 
+ and -. If the plus button is depressed. a WR+ sIgnal 
is generated. If the minus button is depressed. a WR­
signal is generated. The WR+ or WR- signal is stored 
temporarily in the word-release initial storage flip­
flop and then is synchronized with computer timing by 
the setting of the word~release synchronizing flip-flop. 
The synchronized signal generated from this flip-flop 
sets the word-release flip-flop. When set. this flip­
flop generates two signals, a high WRA and a low WHB. 
The WRB signal generates function signals that will open 
up the path into the selected register on the M lines 
and gate the information stored in all four registers 
onto the M lines. The WRA signal supplies the shift 
pulses needed to shift information out of the four 
registers. 

4-251. The WRB signal alerts the DM gates 56A, 56B. 56C, 
and 56D (figure A-5) so the four output lines of shift 
registers read the contents onto the OM and M lines as 
follows: 

Register Out~ut OM line M line 

Read-Punch shift register SR2 OMll MI 

Read-Punch group counter TG10 DM21 M2 

Card-Reader shift register SRI DM31 M3 

Card-Reader group counter G10 DM41 M4 

The WRB signal also goes to the generate-instruction 
gates 57, 58, 59 and 60 (figure A-5). only one of which 
has been alerted. One of the RSC, RSA, RSL. or RSX 
signals alerts one of the gates, depending on which 
register has been selected by the operator. If the RSC 
signal has been generated, a generate-beta signal is 
produced. If the RSX signal has been generated, a gener­
ate-Y signal is produced. If the RSL signal has been 
generated, a generate-L signal is produced and if RSA 
signal has been generated. a generate-B signal is produced. 
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One 0 f the s e f 0 U r 5 i g n a 1 sis sen t tot he in, s t r u c t ion de -
coder to generate function signals that perform the in­
struction required to store the input data in the select­
ed register. (Function signal 67, however. is not gener­
ated because the static register is not involved.) The 
WRB signal also is sent to gate 15 on the static register 
to generate an ending pulse if FS 2 is present. 

4-252. The WRA signal is sent to all four shift registers 
to place a high signal on the restore gates and a low on 
the set gates to shift the contents out of the registers. 
The WRA signal also is sent to the keyboard input flip­
flop to generate an RSP signal which restores the word­
release initial-storage and word-release synchronizing 
flip-flops. 

4-253. The signal generated when an arithmetic register 
is selected (RSA, RSX, or RSL) is combined with either 
the WR+ or WR- signal to generate one of the following 
signals: WRA-. WRA+. WRX-. WRX+. WRL-. WRL+. These 
signals go directly to the rAt rX, or rL sign flip-flops 
to s-{o-re the correct sign in the correct flip-flops. 
If rC is selected to receive the word typed in, no sign 
is involved. 
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5-1. INTRODUCTION 

SECTION V 

INSTRUCTIONS 

5-2. There are 32 instructions in the UCT repertoire. 
Eight are input-outp~~_ instructions described in other 
manuals. The remaining instructions, concerned with 
operations internal to the processor, are described in 
this section and in section 4 of this manual. Appendix C 
lists all the instructions numerically. 

5-3. OUTLINE OF SECTION 

5-4. The descriptions of instructions in this section 
are arranged as follows: 

(1) Input-output instructions 

(2) Arithmetic instructions 

(3) Transfer instructions 

(4) Translate instructions 

(5) Miscellaneous instructions 

(6) Comparison instructions 

(7) Test instructions 

5-5. OTHER REFERENCES 

5-6. SECTION IV. Section IV of this manual, Theory of 
Operations, describes in detail the search and staticlze 
instruction steps that are common to all instructions. 
Section 4 also explains the execution steps of the 60{H) 
instruction, transfer (rA) to m, and the arithmetic 
instructions: 70(A)t add; 75(S). subtract; 85(M), 
multiplYi and 55(0). divide. A thorough knowledge of the 
five instructions and the basic search and staticize 
sequence should provide the reader with the necessary 
background for understanding the less detailed d~scriptions 
in this section. The execution sequence for the remain­
ing six transfer instructions and the translation. compari­
son. miscellaneous. and input-output test instructions are 
described in this section at a hlock diagram level. The 



reader may assume that t~e iniilal search and staticize 
instruction steps have been completed and that both the 
text and the figures in this section refer to the exe­
cution sequences. 

5-7. ANALYSIS OF UCT INSTRUCTIONS. To trace in detail 
the execution of the instructi~ns described in thi·s 
section~ refe~ to Analysis of UCT Instructions, a manual 
which describes briefly the steps in each instruction 
and the effect of the control signals generated by the 
in,s t r u c t ion s. 

5-8. SECTION III. Section III of this manual, Oescription 
of Processor Components, gives a functional description 
of the logical circuits that are mentioned both in this 
section and in the manual Analysis of UCT Instructions. 

, ~ •• 0-

5-9. NOT AT ION 

5-10. Instructions are designated in this manual by both 
an alphabetic notation, used on the logical drawings, 
and a numeric notation. used chiefly in programming; for 
example, instructions are designated: ~O(A). 85(M). 

5-11. DESCRIPTION OF INSTRUCTIONS 

5-12. INPUT-OUTPUT INSTRUCTIONS 

5-13. Input-output instructions are useq ~o control the 
transfer of information to and from the input-output 
devices, as well as to control the movement of cards. 
the selection of output stackers. and so forth. Because 
a thorough understanding of these instructions requires 
knowledge of the input-output devices, each input-output 
instruction is described in detail in the separate 
manual for the device with which it is associated, as 
followss 

5-2 

Read-Punch Unit M~nual 

46(WlI) instruction 
57(Zl) instruction 
81(WZ1) instructioQ 

Card Reader Manual 

47(Z2) instruction 
12(CC) instruction 
96 ( W3 1 ) ins t r u· c t {o n' . 



Printer Manual 

II(PRl) instruction 
16(PFI) instruction 

For convenience, these instructions are listed numerical­
ly in appendix C of thi~ manual. 

5-14. ARITHMETIC INSTRUCTIONS 

5-15. The four arithmetic instructions, 70(A). 75(5). 
85{M), and 55(D), are described in detail in section 4 
of this manual. 

5-16. TRANSFER INSTRUCTIONS 

5-17. There are seven UCT transfer instructions that are 
internal to the processor. They are the 60(H), 65(X), 
50(J)~ 25(8), 05(Y). 30(L), and 77(K) instructions. 

5-18. THE 60(H), 65(X), AND 50{J) INSTRUCTIONS. These 
instructions transfer information from a register in the 
processor to a main memory location. The 60(H) instruc­
tion, which transfers the contents of register A to a 
main memory location, is described in detaIl in section 4. 
The 65(X) and 50(J) instr~ctions are similar to the 60(H) 
instruction except that they transfer the contents of 
register X and register L, respectivelYt to main memory 
locations. 

5-19. THE 25(8), 05(Y)t AND 30(L) INSTRUCTION5 o These 
instructions transfer information from a main memory loca­
tion to a register in the processor. The 25{B) instruc­
tion, which transfers the contents of a main memory loca­
tion to register A, is described in paragraph 5-20. The 
05(Y) and 30(L) instructions are similar to the 25(8) 
instruction except that they transfer the contents of a 
main memory location to register X and register L t 
respectively. 

5-20. During the execution step of the 25(B) order 
(figure 5-1). the recirculation gates of register A are 
blocked so that the new word from memory can enter the 
register. The word from memory is read by the read 
amplifiers, goes through the M buffers. and enters the 
register-A input gates. A blocking signal into the S 
buffers forces the S lines low so that the input gates 
are permissive to information on the M lines only. The 
sign of the word from memory enters the rA sign flip-flop 
as shown in figure 5-1. When the entire word from memory 
is in the register, the blocking signal on the recircula­
tion gates is removed so that the word can recirculate 
in the register. 
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5-21. THE 77(K) INSTRUCT10N. The 77(K) instruction 
transfers the contents of register A to register Land 
is the only register-to-register transfer instruction. 
Because this instruction does not involve a search for 
an operand. the m-address portion of the instruction is 
ignored. 

5-22. TRANSLATE INSTRUCTIONS 

5-23. There are two translate instructions. The 12(G) 
instruction translates one word from card code to UCT 
code, and the 17(R) instruction translates one word from 
UCT code to card code. The input-output devices operate 
with card code t while the processor performs arithmetic 
operations only with UCT code. See section I. Introduc­
tion 9 for details about the codes. 

5-24. THE 12(G) INSTRUCTION. The 12(G) instruction 
translates the contents of registers A and X from card 
eode to VCT code. If it is desired to perform arith­
metic operations on information read by the card reader 
or read-punch device, the 12(G) instruction must first 
be given in order to translate the information from the 
card code used by the input-output devices to the UCT 
code used by the processor. 

5-25. Information read in card code from punched cards 
by the card read or read-punch device is eventually stored 
in main memory_ Each word of information in the 6-bit 
card code must be divided into two parts. called the primed 
and unprimed parts, in order to store it on the memory 
drum; which normally stores the 4-bit UCT code. The un­
primed part is stored in one ,location which normally stores 
a complete UCT-coded word. and the primed part is stored 
in another location. The division of each word in card 
code into primed and unprimed parts is accomplished auto­
matically when the programmer transfers the information 
from the card-buffer band to main memory_ This operation 
is described in detail in the Read-Punch Manual and in 
the Card Reader Manual. 

5-26. In order to translate a word from card code to UCT 
code t the programmer gives the appropriate transfer 
instructions to transfer the unprimed part of the word 
to be translated from its main memory location to register 
A and the primed part from its main memory location to 
register X. When a l2(G) instruction is given9 the unprimed 
part of the word in register A is sent to the S buffer and 
then to the translation gates of rA; this information does 
not recirculate in rA because the recirculation gates are 
blocked. At the same time, the primed part of the word 
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in rX is sent to the M buffers and then to the transla­
tion gates of rAe The recirculation gates of rX are 
also blocked. See figure 5-2. 

5-27. After the complete card-coded word is translated 
into UCT code. the blocking signal on the recirculation 
gates of rA is removed to allow the newly formed UCT 
word to recirculate in rAe Register X remains cleared 
to all zeros. The sign of the UCT word in rA after 
translation is the sign of the unprimed part of the card­
coded word that was in rA before translation. 

5-28. THE 17(R) INSTRUCTION. The 17(R) instruction 
translates the contents of register A from UCT code to 
card code. The programmer places the UCT-coded word 
which is to be translated in register A. When a 17(R) 
instruction is given, the word is sent to the S buffers 
and then to the translation gates of registers A and X 
(figure 5-3). but it does not recirculate in register A 
because the recirculation gates are blocked. The unprimed 
part of the translated word goes to register A; the primed 
part of the translated word goes to register X. After 
the complete word is translated, the blocking signals on 
the recirculation gates of both registers are removed 
so that the unprimed and primed parts of the word can 
circulate in rA and rX respectively. The programmer then 
transfers the primed and unprimed parts of the word to 
main memory by giving the appropriate transfer instruc­
tions. During the translation process. both the rA and 
rX sign flip-flops are forced t~a plus condition. 

5-29. MISCELLANEOUS INSTRUCTIONS 
f. ' , 

5-30. Six instructions have been grouped in the miscella­
neous category. These are: the 20(P) superimpose instruc­
tion; the 35(E) extract instruction; the 32(N) shift-right 
instruction; the 37(V) shift-left instruction; the 62(ZS> 
zero-suppress instruction; and the 67(STOP) instruction. 

5-31. THE 20(p) SUPERIMPOSE INSTRUCTION. The 20(P) 
instruction superimposes the I-bits of the word in the 
m-address location on the word in register A. The result 
is a new word in register A containing a I-bit where 
either the original word in rA or the word from memory 
had a I-bit. The sign of the original word in rA is not 
changed. 
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5-32, This instruction is used when i~ Is desired to 
combine the infoimatio~ In. o~e WQ~d_with the Information 
in another word so that the new word contains the infor­
m8tio~.ofboth. Often. the informatjQD in one word must 
be combined with many other words t so that the informa­
tion to be superimposed is placed in memory as a constant. 

5-33. As sh~wn in the bl~ck diagram of the 20(P) in­
struction (figure 5-4). the word of information in rA is 
allowed to circulate in register A through the recircula­
tion gates. At the same time. the word from memory enters 
rA on the M lines from the M buffers through the input 
gates of rAe The S buf~'rs are block~d so that the rA 
in~ut gates are permissl~e to information on the M lines 
only. Thus, the I-bits in register A are allowed to re­
circulate into the register through the recirculation 
gates and the I-bits in the word from memory are allowed 
to enter the"register through the input gates. 

5-~4. THE 35iE)!EXT~AtTINSTRUC~IriN~ ihe 35(E) instruc­
tion changes l-biis to binary zeros in each decimal digit 
of the word in register A whenever there is a binary zero 
in the corresponding bit position of the word in the main 
memory location designated by the m address. The sign 
,o~ rA is n?t changed. 

5-35. This instruction is r~ferred to as the extract 
instiu~tion becausefi Is- u~e~ i~ extract cert~in digits 
from a word in rAe In the extract word placed in memory 
by the programmer, each bit of each digit contains a 1-
bit where the corresponding digit in rA is to be unchanged. 
and a O-bit where it is to be changed to zero. 

i _"J 

5~36. For e~ample. to extract the five mos~ significant 
digits of the word in rA by changing the five least 
significant digits to zeros, the programmer places the 
extract word ••••• 00000 in the memory. When an extract 
instruction that contains this extract word as the m 
address is given, the O-bits in each bit position of the 
five least significant digit positions change these digits 
to zeros in the word in rAe Since the UCT code for a 
period is 1111, or lour I-bits t the~~ are no zero bits 
in the five most significant digit positions of the extract 
word, and the c~rrespofiding digits in the original word 
in rA remain unchanged. 
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5-37. As figure 5-5 shows. this instruction is similar 
to the 20(p) instruction. In the 35(E) instruction, 
however. the word in rA does not recirculate because the 
recirculation gates are blocked. Instead. it is sent to 
the S buffer. so that it is on the S lines at the same 
time that the extract word from memory is on the M lines. 
Corresponding digits of both words, therefore. are at the 
input gates of reg.ister A at the same time. (See section 
3-34.) The new word formed in rA as a result of this in­
struction contains I-bits only in the bit positions where 
the Sand M lines had I-bits in corresponding bit positions. 

5-38. THE 32(N) SHIFT-RIGHT INSTRUCTION. The 32(N) in­
struction shifts the contents of register A to the right 
a designated number of places into rX and at the same time 
shifts the contents of rX to the right into register A. 
The number of places shifted can vary from zero through 
ten. A single digit in the p7 digit position of the m 
address of the instruction word indicates the number of 
places to be shifted: (The p7 position is the next to 
most significant digit of the m address.) The bit-code 
combination 1101 is used to indicate 10 in this instruction. 

5-39. D~ring the statieize step of every instruction, 
the p7 digit of the m address is placed .in the multiplier­
quotient counter (MQC), so that it is availabl, if the 
instruction is a shift instruction • 

..... ~:, 

5-40~ There are two e~ecution steps to the 32(N) instruc­
tion: NI and N2. During the NI step (figure 5-6), the 
digit in MQC (the p7 digit of the m address) is examined. 
If the digit in MQe is a zero, an ending pulse clears the 
static register to all zeros s~ th!t there is a search for 
the next in~truction. If the digit in MQC is not a zero, 
the static regis·ter is stepped to the N2 step of the 32(N) 
instruction. 

5-41. During the N2 step of this instruction, the contents 
of rA and rXare shifted to the right by blocking the normal 
recirculation gates of rA and rX, and circulating the con­
tents of rA and rX through a shortened loop. During the N2 
stage the contents.of rA and rX ar~ circulat~d thrQugb the 
~hdr~ened loop t~e"number of times indicated by the digit 
in MQC. During each circulation, the contents of both rA 
and rX are shifted one "place to ihe right (figure 5-6). A 
circular shift operation also takes place: the least sig­
nificant digit (LSD) of rA becomes the most significant 
digit (MSD) of rX and the LSD of rX becomes the MSD of rAe 

5-7 



During each shift oper~tion the count-down gates of 
MQC count down one until the digit in MQC is zero. 
A zero in MQe generate~ an ending pulse. 

5-42. THE 37(V) SHIFT-LEFT INSTRUCTION. The 31(V) 
instruction shifts the contents of rA to the left a 
designated number of places. The most significant 
digits are lost and zeros are placed in the least sig­
nificant digit places. The number of places shifted 

-can vary from zero through ten. The code combination 
1101 is used to·indicate 10 in this instruction. 

5-43. There are two steps tD the 37(V) instruction: 
vi and V2. During the VI step (figure 5-7), the digit 
in MQC is examined. The digit in MQe is the p7 digit 
of the m address, placed in MQC during every staticize 
instruction step. If the digit in MQC is a zero, an 
ending pulse clears the static register so that there 
is a search for the next instruction. If the digit in 
MQC is not a zero, the static register is stepped to 
the V2 step of the 37(V) instruction. 

5-44. During the V2 step. the normal recirculation 
gates of rA are. blocked an~ the contents of rA is 
shifted to the left by circulating it through a lengthened 
loop. The contents of rA is delayed one pulse time in 
the loop before it reaches the left shift gates. so that 
the entire contents of rA shifts one place to the left 
each time it circulates. The binary bit of each digit 
is delayed by adding one pulse time in subregister 4 of 
rAe The quinary bits are delayed one pulse time by send­
ing them through the S buffers and the complementing 
circuit, and then back into rAe (The bits are only de­
layed in the complementing circuit. not complemented.) 
As a result of each left shift of one digit position. 
the most significant digit is lost and a zero appears 
in the least significant digit position. During each 
shift operation the count-down gates of MQC count down 
one until the digit in MQC is zero. A zero in MQC gen­
erates an ending pulse. 

5-45. THE 62(ZS) ZERO-SUPPRESS INSTRUCTION. The 62(ZS) 
instruction suppresses all the card-coded ~unching or 
printing zeros and commas (and only zeros ~nd commas) to 
the left of the most significant digit and replaces them 
with non-punching or non-printing zeros. The m portion 
of the instruction word is ignored because there is no 
search for an operand in this instruction. Suppressing 
means that a code combination which would cause a zero 
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or comma to be punched on a card or printed by the printer 
is changed so that the code combination causes a space on 
the card or the printed paper. 

5-46. All output information which is to be printed by the 
printer or punched by the read-punch device must be in card 
code. When information is translated from VCT code to card 
codeb~foregoing to'the input-output devices, all UCT­
coded zeros are translated into card-coded punching or 
printing zeros. !he card code for a punching or printing 
zero is 000001, (See paragraph 1-31 for explanation of 
the card code.) The c~mbination 000001 causes a hole to 
be punched in the zero row of the card. or causes the printer 
to print a zero. The zero suppress instruction changes 
the binary one of the combination 000001 to zero, creating 
the non-printing and non-punching combination 000000. 

5-47. In addition to suppressing all zeros to the left of 
the most significant digit, the 62 (ZS) instruction suppresses 
all commas to the left of the most significant digit. The 
instruction changes 000011, the code combination for a comma. 
to OOQOOO. Since a result may have a large number of digits, 
commas are often programmed into words. For example. 
15875875 is printed or punched as 75.815.~75. However, 
if the number 00,000,875 is to be printed or punched, a zero 
suppress instruction removes the five zeros and two commas 
to the left of the most significant digit. and 875 is printed 
or punched. 

5-48. During a zero suppress instruction, the unprimed 
part of the word to be suppressed must be in register A. 
Since each digit of the unprimed part consists of the four 
lower order bits, the unprimed part of the word fills 
register A. However, each digit of the primed part consists 
only of the two higher order bits and these occupy subregisters 
1 and 2 of rX. Because subregister 3 is not used to circulate 
information, it is used temporarily as a special storage de­
vice during the execution of the zero suppress instruction. 
Register X, therefore. should contain only the primed part 
of the word. 

5-49. Figure 5-8 shows the two steps of the zero-suppress 
instruction:ZSI and ZS2. During ZSI. the unprimed part 
of the word in rA is sent through the zero-suppress and· 
comma-suppress gates of rX. The gates, which are connected 
only to subregister 3 of rX. place a binary zero in sub­
register 3 wherever there is a punching or printing zero 
(000001) or comma (000011) in the corresponding digit po-
sition of rAe They place a binary one in subregister 3 
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for every character other than a zero or a comma. When 
the entire contents of rA has been examined, the static 
register is stepped to ZS2. 

5-50. During the ZS2 step, the word in rA recirculates 
through the normal recirculation gates. Subregis"ter 3 
of rX is designed so that the outputs of each of the ten 
bits in the subregister are available in parallel. These 
ten outputs are inputs to the zero-suppress gate of rAe 
The output of the rA zero-suppress gate is an input to 
the normal recirculation gates of rAe As long as a 
binary one in subregister 3 of rX indicates that th~re 
are still significant digits to enter rA, the zero-suppr~ss 
gate of rA is blocked so that the output of this gate 
keeps the normal recirculation of rA permissive to the 
recirculating digits. A blocking signal on the normal 
recirculation qate of subregister 3 of rX prevents the 
bits from reentering the subregister. When there are 
no longer any binary ones in the subregister, the zero­
suppress gate of rA is made permissive and its output 
blocks the normal recirculation gates of rA so that all 
the I-bits of the remaining digits of the word in rA 
(which are zeros or commas) are ch~nged to O-bits. That 
is, all remaining zeros and commas are suppressed. 

5-51. THE 67(STOP) INSTRUCTION. The 67(STOP) instruction 
stops the processor. When this instruction is in the 
static register, it generates a signal which sets the 
stop flip-flop and clears the static register to zeros. 
The stop flip-flop generates a signal which is sent to 
the instruction decoder and prevents the generation of 
any function signals. 

5-52. With the static register cleared to zeros and no 
function signals being generated, the 67 instruction word 
(which includes the m and c address) continues to circulatp 
in register C. The processor is started again by pressing 
the RUN button, one of the two COMPUTATION buttons on the 
control panel. The next instruction is at the m address 
if the NEXT ADDRESS button for the m address is lit; at 
the c address if that NEXT ADDRESS button is lit. The 
operator may select the next' address by pressing either 
NEXT ADDRESS button, however. The buttons control the 
conditional-transfer (Cr) flip-flop. 
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5-53. COMPARISON INSTRUCTIONS 

5-54. There are two comparison instructions which com­
pare the contents of regIster A and register L and. as 
a result of the comparison, direct the processor either 
to the m address or to the c address. The 82{Q) in­
struction compares for the equality or inequality of the 
contents of registers A and L. The 87(T) instruction 
compares for greater-than and less~than conditions. 

5-55. The processor can be stopped after the execution 
of an 82(Q) 'or an 87(T) instruction by pressing the 
COMPARISON STOP button on the control panel. When this 
button is pressed, one of the NEXT ADDRESS pushbuttons 
lights to indicate whether the next instruction is to 
be taken from the main memory location indicated by the 
m address or the c address. The operator caD change 
the address determined by the comparison. by pushing 
the other NEXT ADDRESS button. The comparison stop 
operation is explained in detail in paragraph 4.5.5. 

5-56~ THE 82(Q) INSTRUCTION. The 82(Q) instruction 
c~mpares the contents of register A with the contents 
of regi.ter L. If (rA) and (rL) are algebraically equal, 
the'next instruction is in the memory location designated 
by the.m address. If (rA) and (rL) are not algebraically 
equal.,.th~ next instruction is in the memory location 
designated 'by the c address. 

5-57. Figure 5-9 is a block diagram of the 82(Q) in­
struction. The state of the conditional-transfer (Cr) 
flip-flop determines which address is read from the 
memory. If the CT flip-flop is set, the m address is read 
from memory; if the CT flip-flop is restored, the c address 
is read from. memory. At the beginning of the instruction, 
the CT flip-flop is set. If (rA) and CrL) are equal. the 
CT flip-flop remains set at the end of the comparison and 
the m address is read from memory. If. however. (rA) 
and (rL) are not equal. the CT flip-flop is restored and 
the c address is read from memory. 

5-58. As shown in figure 5-9, (rA) and (rL) are sent to 
the binary and quinary equality gates on the M and S lines. 
erA) on the S lines and CrL) on theM lines. The binary 
equality gates sample for the equality of the binary bits 
of each digit on the M and S lines, while the quinary 
equality gates sample for equality of the quinary bits of 
each digit on the M and S lines. See paragraphs 3-82 and 
3-95 for a detailed explanation of these circuits. 
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5-59. In addition to the"M and S lines, the binary 
and quinary equality circuits of the comparator 
h a v e. a san i n put t the CPs i 9 n a I fro m t' h e com pie men t 
f 1 i p - flo P • Th e com pIe ni e n t f l:ip "-f 1 <> pis set a t t, h e 
beginning of the comparison operation so that the 
CP signal alerts th~ binary and quinary equality 
gat e s d uri n g the" W 0 r d i i m.e t Ii at (r A) and (r L ) ar e 
compared. 

5-60. The quinary equality gates also have the A 
and C signal"s as inp~ts. When the complement flip­
flop is set at the beginning of the comparison 
operations, it generates a CP5 signal for one pulse 
time. The CPS ~ignal is sent to the initial force­
decimal-carry circuit (paragr~ph 3-99), where it 
initially generates the A and C signals so that the 
quinary equality gates are permissive to the bit~ 
of the first digit to be compared for equality on 
the M and S lines. For example, suppose the words 
being compared are as follows: 

(rL) on M Lines 0000006917 

(rA) on S Lines 0000006917 

The initial generation of the A and C signals by 
the i nit i a 1 for c e- dec i m a 1- car r y c i r cui t m a k est h e 
quinary "equality gates permissive to the two sevens, 
the first two digits to be compared. Because they 
are equal, tbe ~omparison of the two seven digits 
results in the generation of the A and C signals 
again. Because all succeeding digits are equal. 
the A and C signals continue to be generated and 
are present at the end of the comparison. 

5-61. There are four gates which can restore the 
CT flip-flop during the 82(Q) instruction. (S~e 
Analysis of UCT Instructions (or gate numbers.) The 
outpu~ of t~ binary and quinary equality circuits 
(the EQ and A' signals) are sent to two of the four 
restore gates, to restore the CT flip-flop if either 
the binary or the quinary part is not equal. Dur­
ing this instruction, the other twc restore gates 
of the CT flip-flop have as inputs the outputs of 
the rA and rL sign flip-flops, to restore the CT 
flip-flop if the signs of (rL) and (rA) are not the 
same. 

5-12 



5-62. THE 81(T) INSTRUCTION. The 81(T) instruction 
compares the contents of registers A and L. If the 
contents of register A is algebraically greater 
than the contents of register L, the next instruction 
is in the memory location designated by the m ad­
dress. If (rA) is algebraically less than or equal 
to (rL). the next instruction is in the memory 
location designated by ,the c address. 

5-63. Figure 5-10 is a block diagram of the 07(T) 
instruction. The condition of the CT flip-flop de­
termines which address is read from memory. If the 
CT flip-flop is set. the m address is read from 
memory; if the CT flip-flop is restored, the c ad­
dress is read from memory. The CT flip-flop is set at 
the beginning of the comparison operation. If (rA) 
is greater than (rL). the CT flip-flop remains set 
at the end of the comparison and the memory location 
designated by the m address is read. If, however. 
(rA) is less than or equal to (rL). the CT flip-
flop is restored and the memory location designated 
by the c address is read from memory. 

5-64. The contents of rA and rL are compared dur­
ing the 87(T) instruction in the quinary equality 
gates (paragraph 3-82), the binary equality gates 
(paragraph 3-95). the force decimal carry gates 
(paragraph 3-91) and part of the quinary carry cir­
cuit (paragraph 3-86). The M and S lines are inputs 
to all of these circuits. During the T instruction, 
the contents of rA is sent to the circuits on the S 
lines and the contents of rL is sent on the M lines. 
Several of the circuits have the CP signal as an 
input. Since the CP flip-flop is set at the begin­
ning of the comparison operation, the circuits 
which have CP as an input are permissive to informa­
tion on the M and S lines. 

5-65. The binary and quinary equality gates sample 
for the equality of digits on the M and S lines in 
this instruction as they do in the 82(Q) instruction. 
Gate 31 of the force-decimal-carry circuit (figure 
A12) samples for whether the binary bit on the M 
line is greater than the binary bit on the S line. 
The part of the quinary circuit consisting of 
gates 33, 34, and 46 through 56 samples for whether 
the digit on the M lines is greater than the digit 
on the S lines. 
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5-66. Table 5-1 shows all conditions for comparing 
(rA) and (rL). Whether the CT flip-flop remains 
set or is restored depends upon whether the A and 
C signals are present at the completion of the com­
parison. The restore gates of the CT flip-flop 
during the 87(T) instruction ha~e as inputs the A 
and C signals (gate 13) or the C signal (gate 14) 
or the A signal (gate 15). (See Analysis of UCT 
Instructions.) Paragraph 3-107 explains which 
gate operates tbrestore the CT flip-flop under 
each of the conditions in table 5-1 •. 

5-67. As indicated in table 5-1, gate 32 of 
figure Al2 initially generates the decimal-carry 
signals (A and C) if the sign of (rA) is plus. If 
(rA). is minus the A and C signals are not initially 
generated. The initial generation of the A and C 
signals when (rA) is plus but not when (rA) is 
minus affects the conditions under which the CT 
flip-flop remains set or is restored. 

5-68. As shown in table 5-1, there are two con­
ditions under which the CT flip-flop is restored 
when rA is plus: when (rA) equals (rL), and when 
(rA) is less than (rL). If (rA) equal·s (rL). the 
binary and quinary equality gates continue to 
generate the A and C signals, which restore the CT 
flip-flop at the end of the comparison. 

5-69. If (rA) is less than (rL), the A and C 
signals are again present at the end of the com­
parison, but they are generated by the gates which 
indicate (rA) is less than (rL) (paragraph 3-86). 
For exampie, suppose the two words being compared 
are 8S follows: 

(rL) on M lines 0000007809 

(rA) on S lines 0000007431 

When the nine and the one are compared. A and C 
signals are generated because rA is less than rL. 
When the next digits. the zero and the three, are 
compared, the A and C signals are lost because 
rA is greater than rL and there are no gates to 
generate A and C signals under this condition. 
When the two mo~t significant non-equal digits, the 
8 and 4, are compared, A and C signals are again 
generated by the gates of the quinary-carry circuit 
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which indicate rA is less than rL. The A and C sig­
nals thus generated make the quinary equality gates 
permissive so that the succeeding digits, which are 
all equal, continue to generate the A and C signals, 
which restore the CT flip-flop at the end of the 
compari~on. 

,!. 

5-70. Table 5-1 shows that when (rA) is minus, 
there is only one condition for which the CT flip­
flop remains set: when both (rA) and (rL) are minus, 
and (rA) is less than (rL). When (rA) is less than 
(rL), the gates which indicate the contents of rA 
is less than the contents of rL generate the A and 
C signals and the CT flip-flop is not restored. 
For example. suppose the two words being compared 
are as follows: 

(rL) on M lines 0000005Q24 

(rA) on S lines 0000005384 

The A 'and C signals are not generated unti I the two 
most significant non-equal digits, the nine and the 
three, are compared. when the gates which indicate 
that rA is less than rL generate the signals. Be­
cause the A and C signals are not initially gener­
ated, the equality gates are blocked and the A and 
C signals are not generated when the two fours are 
compared. They are not generated when the eight 
and the two are compared, because there are no 
gates which indicate (rA) is greater than (rL). 
However. when the nine and the three generate the 
A and C signals, the biquinary equality gates are 
made permissive and the A and C signals continue to 
be generated because all remaining digits of this 
example are equal. 

5-71. T~STI~STRUCTIONS 

5~72. Three input-output test instructions are 
provided in the UCT. one for each of the three in­
put-output devices. The programmer uses these in­
structions to determine whether a particular input­
output device is available or whether it is still 
processing a previous instruction. For example, 
the input-output test for the printer tests to de­
termine if the printer is free to accept a print 
order or is still processing a previous print order. 
If the printer is not available to process a print 
order, the processor is free to continue the main 
program. instead of waiting until the printer is 
available. This is a saving in computing time. 
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The instructions are distributed throughout the pro­
gram to test the availability of the input-output 
devices at convenient intervals. 

5-73. Each of the three input-output instructions 
has two stages. The first stage tests whether ~he 
device is available. If it is not available. an end­
ing pulse is generated and the processor goes to the 
c address, the address of the next instruction. Be­
cause each of the three instructions tests a different 
device, the first stage of each instruction is 
different. 

5-74. If the test performed during the first stage 
shows that the device is available, the static regis­
ter is stepped to the seco~d stage. The second stage 
of each test instruction is identical. (See figure 
5-11.) During this stage, thp; contents of register C 
is transferred to register At and the next instruction 
is read from the m address. Register C contains the 
c address, the address of the next instruction of the 
main program. It is put in register A because the 
processor must return to it in order to continue to 
process the program. The m address to which the pro­
cessor is directed can contain a subr6utine which 
transfers the c address of the test instruction from 
register A to memory, gives one of the input-output 
instructions, and returns the processor to the main 
program. 

5-75. THE 22 (I 11) INSTRUCTION. The 22 (I 11) 
instruction tests to determine whether the card buf­
fer band is loaded with information from the read­
punch device. If the card buffer band is not load-
ed from the read-punch device, the next instruction 
is in the memory location designated by the c ad­
dress. If the card buffer band is loaded from the 
read-punch unit, the next instruction is in the memory 
location designated by the m address. and the con­
tents of register C is transferred to r~gister A. 

5-76. Item 1 of the instruction analysis for the 22 
(I II) instruction lists the signals in the first 
stage, during which the test is made to determine 
whether or not the buffer is loaded from the read­
punch device. If the buffer band is not loaded from 
the read-punch device. an ending pulse is generated. 
If the buffer band is loaded from the read-punch 
device. the static register is stepped to the second 
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stage of the instruction (items 2 through 9 of the 
instruction analysis). The second stage of this in­
struction, which is common to all the input-output 
test instructions. is shown in block diagram form in 
figure 5-11. 

5-'77. THE 21 (I 21) INSTRUCTION. The 27 (I 21) in­
struction tests to determine whether the printer is 
printing or feeding paper. If the printer is print­
ing or feeding paper. the next, instru~~ion is in the 
memory location designated by the c address. If the 
printer is not printfng or feeding paper, the next 
instruction is in the memory location designated by 
the m address and the contents of register C is 
transferred to register A. 

5-78. Item 1 of the instruction analysis of the 
27 (1 21) instruction lists the signals in the first 
stage, during which the test is 'made to determine 
whether or not a printing or paper feeding operation 
is taking place. If the printer is occupied. an 
ending pulse is generated. If the printer is avail­
able. the static register is stepped to the second 
stage of the instruction (items 2 'through 9 of the 
instruction analysis). The second st~ge, which is 
common .to all the input-output test instructions, 
is shown in block diagram form in figure 5-11. 

5-79. THE 42 (I 31) INSTRUCTION. The 42 (I 31) 
instruction tests to determine whether the card buf­
fer is loaded with information read by the card 
reader. If the buffer band is not loaded from the 
card reader. the next instruction is in the memory 
location designated by the c address. If the card 
buffer band is loaded from the card reader. the next 
instruction is in the memory location designated by 
the m address and the contents of register C is trans­
ferred to register A. 

5-80. Item I of the instruction analysis lists the 
signals in the first stage, during which the test 
is made to determine whether or not the buffer band 
is loaded from the card reader. If the buffer band 
is not loaded from the card re~der. an ending pulse 
is generated. If the card buffer band is loaded, 
the static register is stepped to the second stage 
of the instruction (items 2 through 9 of the in­
struction analysis). The second stage. which is 
common to all the input-output instructions, is 
shown in block diagram form in figure 5-11. 
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Table 5-1. State of Conditional-Transfer 
Flip-Flop.Afte~ Co~parison Opeiation 

When the flip-flop is set, the m address is read. 
When the flip-flop is restored, the c address 
is read. 

Sign 
0 

Absolute Value 

(rA) (rL) (rA) > ( rL) (rA) = ( rL) (rA) < ( rL) 

+ + set restored restored 

+ - set set set 

- + restored restored restored 

- - restored restored set 

~~h~n t~e sign of irA) is plus, gate 32 generates 
initial decimal-carry signals. When -the sign of 
(rA) is minus, no initial decimal-carry signals 
are gen~rat,ed. 
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Figure 5-6. The 32(N) Right-Shift Instruction 
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APPENDIX C 

INSTRUCTION LIST 

C-l. This appendix contains a list of dll the instruc­
tions p!~vided for UCT. These instructions are divided 
i n"fo' s eve n 9 r 0 ups: 

'i' '7 

(IY- 'Arit~~etfc Instructions 
(2) Trans'fe'rlnstruc"tions 
(3) Trans)ating Instructions 
(4) Misce)laneous Instructions 
(5) Comparison' 'Ins'tru.ct'ions _ 
(6) Input-Output Test Instructions 
(7) Input~Output Instructions 

The four arithmetic inst'ruction~ in group 1 and the 60 
instruction of group 2 are explained in detail in 
Section IV of this manual. The input-output instructions 
(group 7) are explained in detail in the separate manuals 
for the three input-output devices. All the remaining 
instructions are explained on the block diagram level in 
Section V of .th~s mHnual~ 

C~~. 'the letier m ref~~s to the m address of the instruc­
tion word, "the letter c"to ihe c address~ A dotted line 

"in place of the m address means that 'any digits in this 
part of the instruction word are ignored by the computer. 
The parenthesis enclosing letters means, "contents of." 
For example. (rA) means conte~ts of register A. 

C-3. The UCT instructions are: 
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70 m c 

75 m c 

85 m c 

55 m c 

25 m c 

60 m c 

05 m c 

65 m c 

30 m c 

50 m c 

77 ••• c 

C-2 

Table C-l. UCT Instruction List 

DESCRIPTION TIMING 
(No. of word times for 

minimum latency) 

Arithmetic Instructions 

Add algebraically (m) to (rA) 
and put result into rA 

Subtract algebraically (m) 
from (rA) and put result 
into rA 

Multiply (rL) by (m) and 
put 20 digit product into 
rA (most significant half) 
and rX (least significant 
half). each half having 
sign of product 

Divide (m) by (rL) and 
put unrounded result and 
sign of the quotient in 
rA and remainder in rX. 
Remainder has sign of 
dividend. If divisor = 
dividend or divisor = 0, 
an overflow to c+l will 
result 

Transfer Instructions 

Transfer (m) to rA 

Transfer ( rA) to m 

Transfer (m) to rX 

Transfer (rX) to m 

Transfer (m) to rL 

Transfer (rL) to m 

Transfer ( rA) to rL 

5 

5 

5 plus the number of 
digits in the multiplier 
plus the sum of the 
multiplier digits. 

20 plus the sum of the 
odd digits of the 
quotient plus the sum 
of the tens complements 
of the even digits. 
MSD is #1 (odd). 

4 

4 

4 

4 

4 

4 

3 



12 ••• 0 

17 ••• 0 

20 m c 

35 m c 

32 n c 

Translation Instructions 

Send (rA) and (rX) through 
the card code to UCT transla­
tor and deposit result into 
rA and clear rX. [erA) con­
tained the unprimed word of 
the card image.] Sign of 
the result is the sign of 
the unprimed word in rA 

Send (rA) through the UCT­
to-card code translator and 
deposit the two words in rA 
and rX. [erA) contains the 
unprimed word and rX the 
pri~ed.J Signs of results 
are positive. All UCT code 
zeros are translated to 
Remington Rand code punch­
ing zeros 

3 

3 

Miscellaneous Instructions 

Superimpose the 1 bits of 
(m) on to (rA) and leave 
the result in rAe Sign of 
rA is undisturbed 

Change the bits in each 
decimal digit of (rA) to 
binary zero wherever (m) 
has a binary zero in the 
corresponding bit posi­
tion. Sign of rA is un­
disturbed 

Shift (rA) to the right 
n places into rX which 
also is shifting to the 
right into rAe The sign 
positions are not in­
volved in this shift. 
n can vary between 0 and 
10 and is a single digit 
inserted in the next to 
most significant digit 
position of m 

4 

4 

3 + n 
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37 n c 

62 ••• c 

67 ••• c 

82 m c 

87 m c 

22 m c 
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Table C-l. UCT Instruction List (cont) 

Miscellaneous Instructions (cont) 

Shift (rA) to the left n places 
losing the most significant 
digits and bringing in zeros 
in the least significant places 
on the right. n can vary from 
o to 10 and is a single digit 
inserted in the next to most 
significant digit position of 
m. The sign digit is un­
disturbed 

"Zero Suppress" the word in 
rAe All Remington Rand punch­
ing zeros and commas (and any 
other character containing a 
one in the least significant 
bit position) to the left of 
the most significant digit 
are replaced by non-punching 
zeros 

Stop the computer 

Comparison Instructions 

If {rAJ equals (rL), the 
next instruction is in m; if 
not. the next instruction is 
in c 

If (rA) is algebraically great­
er than (rL). the next instruc­
tion is in m; if not. the next 
instruction is in c 

3 + n 

4 

Indefinite 

3 

3 

Input-Output Test Instructions 

If the read-punch unit buffer 
is loaded, transfer (re) to 
rA and go to m for the next 
instruction. If not, go to c 
for the next instruction 

3 



42 m c 

27 m c 

I~put~Output Test Instructions (cont) 

If the high speed reader unit 
buffer is loaded, transfer (re) 
to rA and go to m for the next 
instruction. If not, go to c 
for the next instruction 

If a print or advance opera­
tion is in progress (print 
flip-flop or paper feed flip­
flop is reset), go to c for 
the next instruction. If 
not, (i.e. print flip-flop 
and paper feed flip-flop are 
set), transfer (rC) to rA 
and go to m for the next 
instruction 

3 

3 

--------------~------~-------------,----------------"--~ 

81 m c 

46 m c 

57 m c 

Input-Output Instructions 
.------.~--~---------------------

Read-Punch Unit 

Transfer the output card images 
from the band designated by m 
to the buffer band. When the 
memory to buffer transfer is 
completed, the computer is 
free to operate on other 
instructions 

Wait until the buffer is load­
ed, then transfer the input 
card images from the read­
punch buffer to the input 
band designated by m (i.e. 
OUOO, 0200, 0400, etc.) 

Select output stacker. If 
m = 0000, stacker 40 is 
selected, if m = 0100. 
stacker ~l is selected 

203 

203 

3 
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72 ••• c 

96 m c 

47 m c 

16 m c 

11 m c 

C-6 

Table C-l. UCT Instruction List (cont) 

Input-Output Instructions (cont) 

Card Reader 

Feed one card into the contin­
uously moving rollers of the 
feed. The card will be read 
at each station in turn, and 
the data stored in the buffer 
band 

Wait until the card-reader 
buffer is loaded, then trans­
fer this data from the buffer 
to the memory band designated 
by m (i.e. UOOO. 0200. 0400, 
etc.) 

Select output stacker. If 
m = 0000. stacker #0 is 
selected; if m :::: 0100. stack­
er itl is selected; if m ::: 
0200, stacker #2 is selected 

Advance. Wait until the pre­
vious advance or print oper­
ation is completed. then move 
the paper tim" lines as indi­
cated by the two least signi­
ficant digits of m. Once the 
paper movement is started. the 
computer is free to operate 
on other instructions 

Advance and print. Wait un­
til the previous advance 
(16) or print (11) operation 
is completed. then start to 
move paper "m" lines, as in­
dicated by the two least 
significant digits of m. 
The two most significant 
digits of m indicate the 
print-interlace band 

3 

203 

3 

3 
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