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2. W.ord marks are il.ot m.oved with data during pr.oc­
essing, except when a load instructi.on (see Move 
and Load) is used. 

3. For an arithmetic .operati.on, the B-field must have 
a defining w.ord mark, and the A-field must have a 
w.ord mark .only when it is sh.orter than the B-field. 

4. A l.oad instructi.on m.oves the w.ord mark and data 
fr.om the A-field to the B-field, and dears any .other 
w.ord marks in the designated B-field, up t.o the 
length .of the A-field. 

5. When m.oving data fr.om .one l.ocation to another, 
.only .one .of the fields need have a defining w.ord 
mark, because the move instructi.on implies that 
b.oth fields are the same length. 

0. A word mark must be ass.ociated with the high-.order 
character (.operation c.ode) .of every instructi.on. 

7. The 4-character BltANCH UNCONDITIONAL instructi.on, 
the 7 -character SET WORD MARK, and CLEAR STORAGE 

AND BRANCH instructi.ons are the .only instructi.ons 
that d.o ll1.ot need t.o be f.ollowed by a w.ord mark. 
N.ote, h.owever, that the 4-character BRANCH UNCON­

DITIONAL if n.ot f.oll.owed by a w.ord mark must be 
foll.owed by a blank t.o .operate c.orrectly. The .others 
end automatically after the seventh character. 

8. A w.ord mark must be set in the st.orage p.ositi.on at 
the immediate right .of the last character .of the last 
instruction in the pr.ogram. 

Tw.o .operati.on c.odes are pr.ovided f.or setting card 
clearing word marks during pr.ogram executi.on. 

Stored Program Instructions 

All machine functi.ons are initiated by instructi.ons fr.om 
the st.ored pr.ogram. B.oth systems use the variable­
w.ord-Iength c.oncept:, and the length .of an instructi.on 
can vary fr.om .one t.o eight characters, depending .on 
the .operati.on t.o be perf.ormed. 

Instruction Format 

Op Code A- or I-address B-address 
X XXX xxx 

d-character 
X 

Mnemonic .. This is the mnem.onic .operati.on c.ode used 
by the SPS .or Aut.oc.oder pr.ocess.or pr.ogram(s) t.o 
deSignate the actual machine .operati.on c.ode. 
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Op Code. This is always a single character that defines 
the basic .operati.on t.o be perf.ormed. A w.ord mark 
is always ass.ociated with the .operati.on CD de p.osi­
ti.on .of an instructi.on. 

A-Address. This always c.onsists .of three characters. It 
can identify the units p.ositi.on .of the A-field, .or it 
can be used t.o select a special unit .or feature (tape 
unit, disk st.orage unit, IBM 1419 Magnetic Char­
acter Reader, etc.). 

I-Address. Instructi.ons that can cause pr.ogram 
branches use the I-address t.o specify the l.ocati.on 
.of the next instructi.on t.o be executed if a branch 
.occurs. 

B-Address. This is a 3-character st.orage address that 
identifies the B-field. It usually addresses the units 
p.ositi.on .of the B-field, but in s.ome operati.ons (such 
as tape read and write) it specifies the high-.order 
p.ositi.on .of a rec.ord-st.orage area. 

d-Character. The d-character is used t.o m.odify an 
.operati.on c.ode. It is a single alphabetic, numerical, 
.or special character, p.ositi.oned as the last character 
.of an instructi.on. 

Instruction Descriptions 

Specific instructi.ons have been described in a standard 
f.ormat: 

Title. This is the descripti.on .of the instructi.on. 

Instruction Length. The length .of an instructi.on can 
be either 1, 2, 4, 5, 7, .or 8 characters. It cann.ot be 
either 3 .or 6 character~ l.ong. Characters bey.ond the 
usable limit .of eight d.o n.ot affect the .operati.on. 
Addressing advances (m.od +·1) until the next w.ord 
mark is sensed bef.ore the instructi.on is executed. 

M.ost instructi.ons must have a w.ord mark f.oll.ow­
ing the instructi.on in c.ore st.orage. This w.ord mark is 
n.ormally ass.ociated with the c.ore-st.orage l.ocati.on 
immediately f.oll.owing the instructi.on itself. 
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Figure A-6 shows examples of the combinations 
possible in variable-length instructions. 

Instruction Format. This is the format of the particu­
lar instruction described. The mnemonics operation 
code used for Autocoder and SPS are given. 

Function. This is the function of the instruction. 

Word Marks. This is the effect of the word marks 
with regard to data fields. 

Timing. When the instruction-execution timing is al­
ways a constant, the actual time in milliseconds is 
given. When the instruction-execution time can vary 
because of field length or chaining, the formula is 
given. Figure A-7 is the key to the abbreviations 
used in the formulas. 

Notes. These are special notations or additional infor­
mation pertaining to the operation. 

Address Registers After Operation. The contents of 
the address registers are represented by the codes 
described in Figure A-8. 

e haining. This assists the programmer in determining 
whether instruction-chaining can be used effectively. 
In some cases, chaining proves useful even though it 
would not ordinarily be used. For example, another 
instruction can be chained to the MOVE CHARAGrERS 

AND EDIT instruction if the programmer can use the 
contents of the address registers to advantage. When 
considering the use of chaining, be certain that the 
contents of the address registers are valid for all 
conditions relating to the instructions involved. (Re­
fer to the specific instruction section.) 

NUMBER OF 

Example. A practical application of the instruction is 
described with the label of a typical actual machine 
address (in parentheses). 

These examples for the instructions are representa­
tive, and are intended a'S exhibits of typical core­
storage assignments, rather than specific, limited ex­
amples. Since the assembler program (autocoder or 
SPS) is usually allowed to establish core-storage 
addresses, the programmer need not ordinarily be 
concerned with specific machine-language storage 
locations, except when a program must be analyzed. 

The few inflexible addresses of core-storage loca­
tions, such as index registers, are shown in the in­
structions as exact locations. 

Assembled Instruction. This is the actual machine 
language instruction that is assembled by the proc­
essor program from the symbolic entries shown in 
the example. 

When an explicit mnemonic is used, the op code, 
A~address" and d-modifier (when required) are auto­
matically generated in most cases (refer to the spe­
cific operation in question). 

Example: The coded instruction to cause infor­
mation to print on the 1447 might be lin the form: 
WCP (column 16 of the coding sheet), PRTOUT 
(written in column 21-26). Assume for the purpose of 
this example that the label PRTOUT actually repre­
sents core-storage location 0101. Autocoder would 
assemble this coded instruction into actual machine 

POSITIONS OPERATION INSTRUCTION FORMAT 

1 READ A CARD OP code 

.1 

2 SelECT STACKER Op code d-character 
.K. 2 

4 BRANCH Op code I-address 
.!!. 400 

5 BRANCH IF Op code I-address d-character 
INDICATOR ON .!!. 625 I 

7 ADD Op code A-address B-address 
A 072 423 

8 BRANCH IF Op code I-address B-address d-cha racter 
CHARACTER EQUAL .! 650 080 4 

Figure A-6. IBM 1401 Instruction Formats 
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Instruction addressed by high-order position 

STORAGE tI00 40 ADDRESS 

INSTRUCTION A 5 

'I 402 403 404 405 406 407 (NSI) 

4 2 5 6 0 
WM 

Op code 

The word mark associated with the next sequential in­
struction (NSI) stops the reading of this instruction. 

A-address • '36 537 538 539 540 541 542 543 

.Q. 0 2 5 3 4 7 ~ 

STORAGE ADDRESS I ' 
DATA 

---- t~~-----------y~------~ 
A-field 

Word mark identifies high-order position of A-field. 

B-address 

~ 
53 554 555 556 557 558 559 560 561 

.Q. 4 6 0 1 2 3 1 i. 

t\'----~ B-field 

Word mark identifies high-order position of B-field. 

Figure A-IO. Data and Instruction Addressing 

stored in position 100 before a punch operation is re­
placed by C82 bits at the end of the punch operation. 
The third area of storage, positions 201 through 300 
or 332, is reserved for assembling characters to be 
printed. Positions 81 through 99, and 181 through 200, 
are available for normal storage use. When the re­
served areas are not being used as specified, they can 
be used for other storage operations (Figure A-II). 

Address Modification 

It becomes necessary in some 1401 and 1460 programs 
to perform the same operations repetitively, with a 
change only in the A- or B-address. Changing an ad­
dress while retaining the rest of the instruction is called 
address modification. Address modification can de­
crease the number of program steps and the number 
of storage requirements. In some cases, the program 
itself determines whether and how addresses are to be 
changed in order to perform the correct program steps 
for conditions that arise during the processing of data. 

There are two basic methods of address modifica­
tion. The first method does not require the indexing 
feature. The second method makes use of the index­
ing feature, which is a special feature for the 1401 
and 1460 systems. 

_______________________________ DATE _____ _ 

Figure A-I!. Core Storage Layout Chart 
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Address Modification Without Indexing 

Address modification uses the A- and B-bit accumula­
tion that can occur in the hundreds and units positions 
of a field. This accumulation is discussed in connection 
with overflow indication in the Arithmetic Operations 
section of this publication. 

Using Modulus 4 Arithmetic 

For 1401 systems of 4,000 storage positions or less, A­
and B-bit accumulation should occur only in the hun­
dreds position, and is based on modulus 4 arithmetic. 
To understand how a modulus 4 arithmetic operation 
is accomplished, let us assign digital values to the A­
and B-bit configurations: 

No A, No B = 0 
A = 1 
B = 2 

AB = 3 

In a modulus 4 system, the highest digit is 3. Values 
in excess of three are equal to that value minus four. 

For example, 5 is a digit 1. In this system, only two 
factors can be accumulated at a time (Figure A-12). 

Digit values in the high-order position of a field 
accumulate in the normal manner. In 1401 systems of 
4,000 core-storage positions or less, it is assumed that 
there is a word mark in the high-order position of the 
address being modified. 
Modification to a higher address in 000-999 address 
range is: 

Increase address 472 by 345. 

472 + 345 = 817 

Modification to an address greater than 1000 is: 

Increase address 912 by 314. 

912 + 314 = 1226 or S26 

S = A2 (overflow in high-order position sets an A-hit 
using modulus 4 arithmetic and turns on the 
arithmetic overflow indicator). 

Increase address 1754 (X54) by 1204 (S04). 

X54 + S04 = R58 
X = (A7) 
S = (A2) 

A+A B or 1 + 1 = 2 

A+B AB or 1+2=3 

B + B NoANoB or 2+2=0 
A + AB NoANoB or 1+3=0 
A + NoANoB = A or 1+0=1 

B + AB A or 2+3=1 
B + NoANoB = B or 2+0=2 

AB + AB B or 3 + 3 = 2 

Figure A-12. A-Bit and B-Bit Values 

A-IO 

Using the rules of modulus 4 arithmetic, A + A = B-hit, the 
new address is: 

958 with a B-hit over the high-order position 
(B9 = R) or R58 (2958). 

To decrease an address, a different means must be 
used. Modulus 4 arithmetic operates for addition only. 
Decreasing an address requires the addition of a com­
plement, rather than doing a conventional subtract 
operation. 

In 1401 systems, the 16,000's complement of the decre­
ment is added to the address to be modified. 

Decrease address 879 by 148. 

16,000 - 148 = 15,852 (H5B) = complement 
879 + H5B == 731 (with arithmetic overflow) 
H=BA8 
B=BA2 

U sing the modulus 16 rules, the arithmetic overflow 
adds an A-bit in the hundreds position (the hundreds 
position already contains A- and B-bits, and the units 
position contains A- and B-bits, the combination of 
which indicates a 15000 to 15999 block address). The 
addition of the A-bit increases the value of the zone 
bits to 16, which, according to modulus 1j3 rules has 
a new address value of 0 (000-999 block address). 
Therefore, the new address is 731, and the overflow 
indicator is ON. 

System Register Operation 

The IBM 1401 and 1460 Data Processing Systems can 
operate on and process data to produce a desired result 
by executing a series of instructions at high speed. A 
series of instructions designed to solve a problem is 
known as a program. Because these instructions are 
retained in core storage, it is more properly. called a 
stored program. 

The processing unit must interpret an instruction 
and perform the function prescribed by the instruction. 
To do this, various devices are used that are capable 
of receiving information, storing it, and transferring it 
as directed by control circuits. These devices are known 
as registers. The 1401 and 1460 have seven registers; 
four are address registers and three are character reg­
isters (Figure A-13). 

Address Registers 

There are four address registers in the IBM 1401 and 
IBM 1441 Processing Units (without the multiply-divide 
and the processing-overlap special features). One regis­
ter controls the program sequence, and two other 



Autocoder 

LL .. I ~ OPERAND 
t=~~-:N.:--':l~~~#.;-, 7.'"y,--'/~~.-G::-R-=-O-=-"S"'--o _-----"'40"--_..:1045'--_""00 

Auembled Instruction: A 506 708 

Figure B-6. Add (Two Fields) 

,Add {One Field} 

.l nstruction Format. 

Mnemonic Op Code 
A A 

A-address 
AAA 

Function. This format of the ADD instruction causes the 
data in the A-field. to be added to itself. 

Word Marks. The A-field must have a defining word 
mark. It is this word mark that stops the add oper­
ation. 

Timing. 

1401: 
T = .0115 (LI -t- 3 + 2LA ) ms. 

1460: 
T = .006 (LI + 1 + 2LA ) ms. 

Address Registers After Operation. 

I-Add. Reg. A-Add. Reg. 
NSI A-LA 

B-Add. Reg. 
A-LA 

Chaining. This instruction can be chained to the pre­
ceding operation (if that instruction left usable 
address-register contents) by supplying only the op­
eration eode. 

Example. Add to itself the data at EXEMPT (0981), 
Figure B-7. 

Autocoder 

~ label §roti OPERAND 
It I I I ______ ZLil...5 _~SOIl.-__ ~S!!_----,,4tlLO _--"'40"---_""00 

_~~~-'-~ ELJ.e.Tu-i ~,"--,-,~~~.L._~_~~_.L.~~ 

Assembled Instruction: A 981 

Figure B-7. Add (One Field) 
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Zero and Add (Two Fields) 

Instruction Format. 

Mnemonic 
ZA 

Op Code 
? 

A-address 
AAA 

B-address 
BBB 

Function. This instruction adds the A-field to a zeroed 
B-field. Technically, this is accomplished by moving 
the A-field to the B-field. The high-order positions 
of the B-field are set to zero if the B-field is larger than 
the A-field. The data from the A-field moves directly 
from the A-register to storage. Zone bits are stripped 
from all positions except the units position. Blanks 
in the A-field are stored as blanks in the B-field. 

The Op code for this instruction is plus zero 

but prints as an ampersand. See· "Character Code 
Chart." 

Word Marks. A word mark is required for definition of 
the B-field. It is required in the A-field, only if it is 
shorter than the B-field. If the A-field is shorter than 
the B-field, all extra high-order B-field positions con­
tain zeros. But the transmission of data from the A­
field stops when the A-field word mark is detected. 

Timing. T = N (LI + 1 + LA + LB ) ms. 

Note: The sign of the result always has both A- and B-bits if 
it is positive. If the sign is negative, it has only a B-bit. 

Address Registers After Operation. 

I-Add. Reg. A-Add. Reg. B-Add. Reg. 
NSI A-Lw B-LB 

Chaining. This instruction can be chained to the pre­
ceding operation (if that instruction left usable 
address-register contents) by supplying only the op­
eration code. 

Example. Zero WHTAX area (0796-0802) and add new 
TAX (0749-0754) to WHTAX (Figure B-8). 

Autocoder 

I' 
lobe I 

. : 
Assembled Instruction: 1 754 802 

Figure B-B. Zero and Add (Two Fields) 
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Zero and Add (One Field) 

Instruction Format. 

Mnemonic 
ZA 

Op Code 
? 

A-address 
AAA 

Function. This format of the ZERO AND ADD instruction 
is used to strip the A-field of all zone bits, except in 
the units position (sign). The A-field sign is retained; 
and if it is plus, the bit configuration might change. 
If the A-field plus-sign bit configuration is not an A­
and B-bit, it is changed to the A- and B-bit con­
figuration. 

The Op code for this instruction is plus zero 
but prints as an ampersand. See "Character Code 
Chart." 

Word Marks. The A-field must have a word mark in its 
high-order position. 

Timing. T = N (LI + 1 + 2LA ) ms. 

Address Registers After Operation. 

I-Add. Reg. A-Add. Reg. B-Add. Reg. 
NSI A-LA A-LA 

Chaining. This instruction can be chained to the pre­
ceding operation (if that instruction left usable 
address-register contents) by supplying only the op­
eration code. 

Example. Strip zone bits from TOTAL (0560) area 
(Figure B-9). 

Autocoder 

I' Lobel 

A5sembled Imtruction: 1 560 

Figure B-9. Zero and Add (One Field) 

Subtract (Two Fields) 

Instruction Format. 

Mnemonic 
S 

B-6 

Op Code 
S 

A-address 
AAA 

OPERAND 
45 ~ 

B-address 
BBB 

Function. The numerical data in the A-field is sub-· 
tracted from the numerical data in the B-field. The 
result is stored in the B-field. Refer to Figure B-2 for 
the sign that results from a specific subtract opera­
tion. 

Word Marks. A word mark is required to define the 
B-field. An A-field requires a word mark, only if it is 
shorter than the B-field. In this case, the A-field word 
mark stops transmission of data from the A-field. 

Timing. 

1. Subtract - no recomplement: 

1401: 
T=.0115 (L1 +3+LA +Ln) ms. 

1460: 
T = .006 (LI + 1 + LA + Ln) ms. 

2. Subtract - recomplement cycle necessary 

1401: 
T = .0115 LI + 3 + LA + 4Ln) ms. 

1460: 
T = .006 (LI + 1 + LA + 3Ln) ms. If the mul­
tiply-divide special feature is installed, the 1460 
timing for a recomplement cycle is: 

T=.006 (L1 +1+LA +2Ln) ms. 

Note. If a recomplement cycle is automatically taken, the sign 
of the B (result) -field is changed, and the result is always 
stored in true form. 

Address Registers After Operation. 

I-Add. Reg. A-Add. Reg. B·-Add. Reg. 
NSI A-Lw B-LB 

Chaining. This instruction can be chained to the pre­
ceding operation (if that instruction left usable 
address-register contents) by supplying only the op­
eration code. 

Example. Subtract CUFICA (0753) from CURGRO 
(0896), Figure 13-10. 

Autocoder 

I' Lobel 
~perati9 

Assembled Instruction: ~ 753 896 

Figure B-IO. Subtract (Two Fields) 

OPERAND 
15 00 



L.og;c Instlruct;ons 

I'ranch (UnconditionCl'1) 

Instruction F orrnat. 

Mnemonic 
B 

Op Code 
B 

I-address 
III 

Function. This instruction always causes the program 
to branch to the address specified by the I -address 
portion of the instruction. This address contains the 
Op code of some instruction. 

This unconditional branch operation is used to in­
terrupt normal program sequence and continue the 
program at some other point, without testing for 
specific conditions, 

Word Marks. A blank or a word mark mus't be asso­
ciated with the core-storage position of the next 
address. 

Timing. 

Branch without indexing: 
Branch with jlndexing: 

T = 5Nms. 
T = 6N ms. 

Address Registers After Operation. 

I-Add. Reg. A-Add. Reg B-Add. Reg. 
Branch (without indexing): NSI BI blank 
Branch (with indexing): NSI BI NSI 

Example. Unconditionally branch to AGAIN (3498), 
Figure B-14. 

Autocoder 

~abel §rati OPERAND 
I I I __ ~Z5L-__ ~'OL ____ )U'~ __ ~4~~O ____ ~4L' ____ ~W 

~ iAllL •• ~~~~~~ 

Assembled Instruction:!! D98 

Figure B-14. Branch (Unconditional) 

Branch if Indicator On 

Instruction Format. 

Mnemonic Op Code 
SPS B B 
A see Figure B-15 

I-address 
III 

d-character 
d 

AUTOCODER 
MNEMONIC d-CHARACTER 

B hi 
BC9 9 

BCV @ 
BLC A 

BSS ;\: B 

BSS :j: C 

BSS :j: D 
BSS :j: E 

BSS :j: F 

BSS :j: G 

REF K 
BER L 
BIN :j: N 

BIN :j: ? 
BIN :j: I 
BPB P 
BIN :j: =F 
BU / 
BIN :j: * 
BIN :j: Q 

BPCB R 

BE S 
BL T 
SH U 
BIN :j: V 
BIN :j: W 
BIN:j: X 
BIN :j: y 

BAV Z 
BIN :j: % 

*Special feoture 

Unconditional 

Carriage Channel 

Carriage Channel 
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BRANCH ON 

#9 
#12 

"Last Card" switch ( sense switch A) 

Sense Switch B * 

Sense Switch C* 
Sense Switch 0* 

Sense Switch E* 
Sense Switch F* 

Sense Switch G* 

End of Reel*t 
Tape Transmission Error* 
Access Inoperable" 
Reader Error if I/O Check Stop Switch is offt 

Check Stop Switch is offt 
forage feature)* 

Punch Error if I/O 

Printer Busy (print s 
Printer Error if I/O 

Unequal Compare 

Inquiry Clear* 

Inquiry Request* 

Check Stop Switch is offt 

(B =1= A) 

Printer Carriage Bu sy (print storage feature)* 
=A)* Equal Compare (B 

Low Compare (B< A)* 

High Compare (B> A)* 

Read-Write Parity Check or Read-Back Check Error* 
Wrong-Length Rec ord* 

ompare* 
Condition* 

Unequal-Address C 
Any Disk-Unit Error 

Overflowt 
Processing Check w ith Process Check Switch offt 

tConditions tested are reset by a BRANCH IF INDICATOR ON instruction. 
t d-modifier character must be coded in the operand portion of the instruction. 

Figure B-15. Branch if Indicator On, Mnemonic d-Character, 
and Conditions 

Function. The d-character specifies the indicator 
tested. If the indicator is on, the next instruction is 
taken from the I-address. If the indicator is off, the 
next sequential instruction is taken. Figure B-15 
shows characters that are valid for the d-character 
and for the indicators they test. This figure also 
shows testing, for high, low, or equal, which is used 
when the high-low-equal compare special feature 
(1401; standard on 1460) is installed. 

The indicators tested are not turned off by this in­
struction except as noted by at. When carriage 
tape-channels 9 or 12 are sensed, the corresponding 
indicators are turned on. These carriage channel­
indicators are turned off when any other carriage 
tape-channel is sensed. (Refer to the Notes section 
in Control Carriage for other information.) The next 
COMPARE instruction turns off the compare indicators. 

Word }.,larks. Word marks are not affected. 

Timing. 

No Branch, or Branch without indexing: 
Branch with indexing: 

T = 6N ms. 
T=7Nms. 
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Address Registers After Operation. 

No Branch: 
Branch (without indexing): 
Branch (with indexing): 

I-Add. 
Reg. 
NSI 
NSI 
NSI 

A-Add. 
Reg. 
BI 
BI 
BI 

B-Add. 
Reg. 
dbb 
blank 
NSI 

Example. Test for the last card. If it is the last card, 
branch to END (0599), Figure B-16. 

Autocoder 

I' 
OPERAND label 

40 

Assembled Instruction:! 599 A 

Figure B-16. Branch if Indicator On 

Branch if Character Equal 

Instruction Format. 

Mnemonic Op Code I-address B-add1'ess d-character 
SPS B B III BBB d 
A BeE 

Function. This instruction causes the single character 
at the B-address to be compared to the d-character. 
If it has the same bit configuration as the d-char­
acter, the program branches to the I -address, other­
wise the program continues sequentially. The d­
character can be any combination of the six BCD 
code bits (BA 8421). 

Word Marks. Word marks in the location tested have 
no effect on the operation. 

Timing. 

No Branch, or Branch without indexing: T = N (LI + 2) ms. 
T = N (LI + 3) ms. Branch with indexing: 

Note. The BRANCH IF CHARACTER EQUAL instruction does not 
reset any internal system indicators, as does the BRANCH IF 

READER ERROR instruction, for example. 

Address Registers After Operation. 

I-Add. Reg. A-Add. Reg. B-Add. Reg. 
No Branch: NSI BI B-1 
Branch (without indexing): NSI BI blank 
Branch (with indexing): NSI BI NSI 

B-10 

Chaining. This instruction can be chained to the pre­
ceding operation (if that instruction left usable 
address-register contents) by supplying only the op­
eration code. 

Example. This example shows how the chaining method 
can be used to test an entire field for blank char­
acters. Each position in the area labeled AMOUNT 
(0350, 0349, 0348 and 0347) is individually tested 
for a blank character. If a blank is found, the pro­
gram branches to BLANK (0601) for the next in­
struction. If the position tested contains a character, 
the program continues in sequence (Figure B-17). 

SPS 

o I~ 

o I_L~ 

0' 0 

Autocoder 

~ l.' ir~ O~~ND 

Assembled Instruction:! 601 350 bl 

! 
! 
! 

Figure B-17. Branch if Character Equal 

Branch if Word Mark and/or Zone 

Instruction Format. 

Mnemonic Op Code I-address B-address d-character 
BWZ V III BBB d 

Function. The single character at the B-address is ex­
amined for a particular bit configuration, as specified 
by the d-character. If the bit configuration is present 
as specified, the program branches to the I-address 
for the next instruction: 

d-character Condition 
1 Word mark 
2 No zone (No-A, No-B-bit) 
B 12-zone (AB-bits) 
K ·ll··zone (B, No-A-bit) 
S Zero-zone (A, No-B-bit) 
3 Either a word mark, or no zone 
C Either a word mark, or 12-zone 
L Either a word mark, or II-zone 
T Either a word mark, or zero-zone 



Two explicit autocoder mnemonics are provided 
that do not require the third (d-modifier character) 
operand. These are BM for Branch if II-Zone, and 
BW for Branch if Word Mark. 

Word Ma:rks. See table given in "Function." 

Timing. 

No Branch or Branch without indexing: T = N (LI + 2) ms. 
T = N (LI + 3) ms. Branch with indexing: 

Address R.egisters After Operation. 

I-Add. Reg. A-Add. Reg. B-Add. Reg. 
No Branch: NSI BI B-1 
Branch (without indexing): NSI BI blank 
Branch (with indexing): NSI BI NSI 

Chaining. This instruction can be chained to the pre­
ceding operation (if that instruction left usable 
address .. register contents) by supplying only the op­
eration code. 

Example. Test the units position of GROAMT (2498) 
for an II-zone, and branch to NEGRTE (0598) for 
the next instruction. If there is no II-zone, continue 
the program sequence (Figure B-I8). 

Autocoder 

~abel troti~ 
I I ': lIO n 

OPERAND 
10 15 110 

Assembled Instruction: y 598 M98 K 

Figure B-18. Branch if 11 Zone 

Compare 

Instruction Format. 

Mnemonic 
C 

Op Code 
C 

A-address 
AAA 

B-address 
BBB 

The following explicit autocoder branch instruc­
tions are provided for use with the Compare in­
struction. When the specified mnemonic is used, the 
d-character is not written in the operand field. 

Branch if Unequal (B =1= A) BU 
Branch if Equal (B = A) BE 

Branch if High (B> A) BH 
Branch if Low (H< A) BL 
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Function. The data in the A-field is compared to an 
equal number of characters in the B-field. The bit 
configuration (BA 8421) of each character in the 
two fields is compared. The comparison turns on an 
indicator that can be tested by a subsequent BRANCH 

IF INDICATOR ON instruction. The indicator is reset by 
the next 7 -character COMPARE instruction. 

The same indicators set by the COMPARE instruc­
tion are also affected by a disk-unit operation (seek, 
read, write, and write check). The disk unit performs 
an address-compare operation automatically on the 
address in core storage, with the address on the disk 
record, by using the compare circuits and by setting 
the appropriate indicator (equal, high, or low). 
Therefore, careful consideration must be made in the 
use of a COMPARE instruction and the subsequent 
BRANCH IF INDICATOR ON instructions for testing the 
results of the COMPARE instruction when disk-unit 
operations are to be performed. 

Word Marks. The first word mark encountered stops 
the operation. If the A-field is longer than the B­
field, extra A-field positions at the left of the B-field 
word mark are not compared. If the B-neld is longer 
than the A-field, an unequal-compare results. In this 
case, the high-compare and the unequal-compare in­
dicators are set on. 

Timing. T = N (LI + 1 + 2Lw) ms. 

N ate: Both fields must have exactly the same bit configuration,§, 
to be equal. For example, OO? (? :=: 0) compared to 001 (I = 0) 
results in an unequal comparison. 

All characters that can appear in storage can be compared. 
The ascending sequence of characters is as follows: blank 
• 0 [ < $; & $ ~ ] ; A - / , % v \ ..... b. # @ : 
> V ? A through I I J through It 9= S through Z 0 through 9. 

Address Registers After Operation. 

I-Add. Reg. A-Add. Reg. B-Add. Reg. 
NSI A-Lw B-Lw 

Chaining. This instruction can be chained to the pre­
ceding operation (if that instruction left usable 
address-register contents) by supplying only the op­
eration code. When Compare instruction( s) are 
chained to a preceding Compare instruction, the 
compare-result indicators are set by the first unequal 
condition encountered in the composite field. 
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Example. Compare the department numbers punched 
in two cards. Department numbers are located in: 

Card 
1 
2 

Label 
DEPTNO 
DEPTCD 

Actual Address 
1098 
0004 

Then test the result of the compare operation. If 
the department numbers are equal, continue the pro­
gram in sequence. If they are unequal, branch to 
TOTAL (0495) for the next instruction (Figure B-19). 

Data-Movi n9 Operations 
The 1401 and 1460 data-moving operations are used to 
manipulate data within core storage during processing. 
Depending on the specific operation, one character, a 
group of characters, or a part of one character can be 
involved in the operation. A move operation does not 
affect word marks, but a load operation causes word 
marks, as well as data, to be transferred. 

Data-Moving Instructions 

Move Characters to A or B Word Mark (Two Fields) 

I nstl'uction Format. 

Mnemonic 
SPS MCW 

A MLC 
orMCW 

Op Code 
M 

A-address 
AAA 

B-address 
BBB 

Function. The data in the A-field is moved to the 
B-field. 

Word Marks. If both fields are the same length, only 
one of the fields must have a defining word mark. 
The first word mark encountered stops the opera­
tion. If the word mark is sensed in the A-field, the 
machine takes one more B-cycIe to move the high­
order character from A to B. At the end of the opera­
tion, the A-address register and the B-address regis­
ter contain the addresses of the storage locations 
immediately to the left of the A- and B-fields proc­
essed by the instruction. The data at the A-address 

B-12 

IBIOPERANO 

liNE COUNT LA.fl 

Autocoder 
OPERAND 

40 15 50 

Assembled Instruction:.£ 004 =1--=98 

!. 4'95 / 

Figure B-19. Compare 

is unaffected by the move operation. Word marks in 
both fields are undisturbed. 

Timing. T = N {LI + 1 + 2Lw) ms. 

Note. If the fields are unequal in length, chaining can produce 
unwanted results, because one of the fields has not been com­
pletely processed. Thus, one of the registers will not contain 
the address of the units position of the left-adjacent field. 

Address Registers After Operation. 

I-Add. Rltg. A-Add. Reg. B-Add. Reg. 
NSI A-Lw B-Lw 

Chaining. See the Move Characters to A or B Word 
Mark (One Field) section. 

Example. Move the 5-character field NAl\1IN (0750) 
to the 5-character field NAMOUT (0850), Figure 
B-20. 

Autocoder t Label 
OPERAND 
,. 00 

Assembled Instruction: M 750. 850 

Figure B-20. Move Character to A or B W aId Mark 
(Two Fields) 



Halt 

Instruction Format. 

Mnemonic 
H 

Op Code 

Function. This instruction causes the machine to stop 
and the stop-key light to turn on. Pressing the start 
key causes the program to start at the next instruc­
tion in sequence. The HALT instruction normally has 
either one or seven characters. When the seven­
character format is used, the A- and B-storage ad­
dress register contents serve to identify the halt. 
(The two-, five-, and eight-character formats have 
similar purposes.) 

Word Marks. Word marks are not affected. 

Timing. T = N (L I ·+ 1) ms. 

Address Registers After Operation. 

I-Add. Reg. A-Add. Reg. B-Add. Reg. 
NSI Ap Bp 

Example. Figure B-34 is a symbolic example of the 
HALT instruction. Any identifying information (con­
stants, label-defined address constants, etc) can be 
coded in the A- and B-field operands. In this exam­
ple, 888 and RETRY (0681) were chosen. 

Autocoder 

~ Label 

Assembled Instruction: • 888 681 

Figure B-34. Halt 
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Halt and Branch 

Instruction Format. 

Mnemonic 
H 

Op Code I-Address 
III 

Function. This is the same as HALT, except that the 
next instruction is at the I-address .. 

This instruction can serve as a manual switch 
(without tying up a sense switch). If under certain 
conditions, the operator elects to proceed to the next 
sequential instruction rather than execute the branch 
portion of the HALT, he can press the Start Reset and 
Start keys. 

Word Marks. Word marks are not affected. 

Timing. 

Without indexing: 
With indexing: 

T=5Nms. 
T = 6Nms. 

Address Registers After Operation. 

I-Add. Reg. A-Add. Reg. B-Add. Reg. 
Without indexing: NSI BI blank 
Wi.th indexing: NSI BI NSI 

Example. Stop the system, and branch to START2 
(0895) for the next instruction when the start key is 
pressed (Figure B-35). 

Autocoder 

L Label 

L . : 

Assembled Instruction: • 895 

Figure B-35. Halt and Branch 
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Edit Operation 
The IDM 1401 and 1460 Data Processing Systems have 
a powerful edit instruction that can cause all desired 
commas, decimals, dollar signs, asterisks, credit sym­
bols, and minus signs to be inserted automatically in a 
numerical output field. Unwanted zeros to the left of 
significant digits can be suppressed. Thus, editing in 
the IDM 1401 and 1460 is the automatic control of zero 
suppression, inserting identifying symbols, and punc­
tuation of an output field (Figure B-36). 

Edit instruction 

Storage 

Result of edit 

o P A-address 
E 789 

A-field (data) 
Q0257426 

Q0257426 

Figure B-36. Editing 

B-address ~ 300 
B-field (control word) 
1 bbb, bbO.bb & CR & ** 
B-field 
$ 2,574.26 * * 

In editing, two fields are needed - the data field and 
a control field. The data field is the data edited for out­
put. The control field specifies how the data field is 
edited. It specifies the location of punctuation and the 
condition of special characters, and indicates where 
zero suppression occurs. The two fields are compared, 
character by character, under the control of editing 
rules. 

The control word has two parts: the body (which 
punctuates the A-field) and the status portion (which 
contains the dollar signs, sign-symbols, and class of 
total asterisks). The sign of the A-field determines 
whether or not sign symbols will print. The sign of the 
A-field is unchanged and is not transferred to the 
B-field. 

To edit a field, a LOAD CHARACI'ERS TO A WORD MARK 

instruction loads the control word into the specified 
printer output area. This puts the control word where 
the edited information will eventually go. Then, a 
MOVE CHARACTERS AND EDIT instruction (with the same 
B-address as the previous load instruction) performs 
the editing function as it moves the data into the out­
put area. 

NOTE: A I-position field cannot be edited. Figure B-37 shows 
the use of these rules as applied to the data in Figure B-36. 

Move Characters and Edit 

Instruction Format. 
Mnemonic Op Code A-address B-address 

MCE E AAA BBB 

Function. The data field (A-field) is modified by the 
contents of the edit control field (B-field) and the re­
sult stored in the B-field. The data field and the con-
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trol field are read from storage character-by-charac­
ter, under cont.rol of the word marks and the editing 
rules. Any sign in the units position of the data field 
remains unchanged during the operation. It is used 
to control portions of the operation, but is not trans­
ferred to the B-field. 

Editing Rules. 
Rule 1. All numerical, alphabetic, and special 

characters can be used in the control word. How­
ever, some of these characters have special meanings: 

Control 
Character 

b (blank) 

o (zero) 

. (decimal) 

, (comma) 

CR (credit) 

- (minus) 

& (Ampersand) 

~ (asterisk) 

$ (dollar sign) 

Function 

This is replaced with the character from 
the corresponding position of the A-field. 

This is used for zero suppression, and is 
replaced with a corresponding character 
from the A-field. Also the right-most "0" 
in the control word indicates the right­
most limit of zero suppression. 

If the edit control word contains a 
decimal, the edit-control-word zero must 
be to the left of the decimal. When a 
positive zero' data field is edited (without 
the Expanded Print Edit special feature), 
the result is .00; when a negative zero 
field is edited the result is .00 CR (if CR 
was included in the edit control word). 
Note that with the Expanded Print Edit 
feature, nothing prints for a positive-zero 
field, and only the CR prints for a nega­
tive-zero field. 

This remains in the edited field where it 
was placed by loading the edit control 
word. It is removed during a zero-sup­
pression operation if it is to the left of 
the high-order significant digit. When 
used with the expanded-print-edit feature, 
it has an additional function (see Ex­
panded Print Edit in Special Features­
Section I). 

This remains in the edited field in the 
position where written. It is removed dur­
ing a zero-suppress operation if it is to the 
left of the high-order significant digit. 

This is undisturbed if the data sign is 
negative. It is blanked out if the data sign 
is positive. 

This is the same as CR. 

This causes a space in the edited field. It 
can be used in multiples. 

This can be used in singular or in mul­
tiples, usually to indicate class of total. 
When it is used with the expanded-print­
edit feature, it takes on an additional 
function (see Expanded Print Edit in 
Special Features - Section I). 

This is undisturbed in the position where 
it is written. When used with the ex­
panded-print-edit feature, it has an addi­
tional function (see Expanded Print Edit 
in Special Features - Section I). 



.Address Registers After Operation. 

I-Add. neg. 
NSI 

A-Add. Reg. 
dbb 

B-Add. Reg. 
dbb 

Example. Enter the last card read into pocket 1 (Fig­
ure E-IO). 

Autocoder 

L \abel ~ It 10 so 40 °1~RAND 00 

t=~~==::~=-=--=-~.------~'''--~--IDI 

Assembled Instruction: ~ 

Figure E-10. Select Stacker 

Select Stacker and Branch 

Instruction Format. 

Mnemonic 
SPS SS 
A SSB 

Op Code 
K 

I-address 
III 

d-character 
d 

Function. This is the same as SELECT STACKER, except 
that the next instruction is taken from the I-address. 

Timing. 

Without indexing: 
With indexing: 

T = 6N ms. 
T = 7N ms. 

Address Registers After Operation. 

Without indexing: 
With indexing: 

I-Add. Reg. 
NSI 
NSI 

A-Add. Reg. 
BI 
BI 

B-Add. Reg. 
dbb 
NSI 

Example. Select the last card punched, enter it in 
pocket 4, and branch to ROUT5 (0950) for the next 
instruction (Figure E-ll). 

Autocoder 

r 
Label ~ati OPERAND 

~ _____ -. __ I I 1 __ ~I~'-.~~IOL ___ ~SO,,-__ ~4~O ____ ~15~ __ ~00 

~~~.~:~. 5 Q~U~r~~)~4~'~~~~~L~~~~~~ 

Assembled Instruction: ~ 950 4 

Figure E-11. Select Stacker and Branch 

Read and Punch 

Instruction Format. 

Mnemonic 
RP 

Op Code 
5 

Function. The functions of READ CARD (1) and PUNCH 

CARD (1) are combined in this operation code. The 
two operations overlap and, in effect, occur simul­
taneously. See Figure E-18 fQr timing details. 

Word Marks. Word marks are not affected. 

Timing. T = 2N ms + I/O. 

Address Registers After Operation. 

I-Add. Reg. A-Add. Reg. 
NSI Ap 

B-Add. Reg. It 
181 
or 

081 

o NOTE: The B-address register normally stands at 181 unless 
reading is completed after punching. In this case the B-address 
register contains 081. In the 140lG. the A-register controls the 
data and the B-register can be at any previous address. 

Example. Read a card into the input area, and punch 
a card with information from the punch area (Fig­
ure E-12). 

Autocoder 

~ 
Label i t'~ OPERAND 

, . I I pera I I Z5 JO __ 'UO __ -'!l40'---_--'1!.L5 ___ 00 .... 

~~-'----'----'-:~~ p ... ~~~-'--~~~~~~'--'--- ~'-.L.~~~ 

Assembled Instruction: 5 

Figure E-12. Read and Punch 

Read, Punch and Branch 

Instruction Format. 

Mnemonic 
RP 

Op Code 
5 

I-address 
III 

Function. This is the same as the READ AND PUNCH in­
struction except that the next instruction is located 
at the I-address. 

Word Marks. Word marks are not affected. 

E-5 
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Timing. 

Without indexing: 
With indexing: 

T = 5N ms + I/O. 
T = 6N ms + I/O. 

Address Registers After Operation. 

I-Add. Reg. A-Adel. Reg. B-Add. Reg.# 
Without indexing: 
With indexing: 

NSI 
NSI 

BI 181 or 081 
BI NSI 

~(See note under Read and Punch.) 

Example. Read, punch, and branch to WORK5 (0596), 
Figure E-13. 

Autocoder 

I' 
Lobel 

~o 40 

Assembled Instruction: ~ 596 

Figure E-13. Read, Punch, and Branch 

Branch if Reader Error 

Instruction Format. 

Mnemonic 
BIN 

Op Code 
B 

I-address 
III 

d-character 
? (plus zero) 

Function. If an error occurs during the card-read oper­
ation, this indicator is set, and the reader light glows 
on the console. If the I/O check-stop switch is OFF, 

this indicator can be tested and reset by the BRANCH­

IF INDICATOR ON instruction. If the indicator is ON, 

the program is interrupted, and a branch to the 
I-address occurs. If the indicator is not ON, no branch 
occurs. 

Word Marks. Word marks are not affected. 

Timing. 

No Branch, or Branch without indexing: 
Branch with indexing~ 

Address Registers After Operation. 

T=6Nms 
T = 7N ms. 

I-Add. Reg. A-Add. Reg. B-Add. Reg. 
No Branch: NSI BI ?bb 
Branch (without indexing): NSI BI blank 
Branch (with indexing): NSI BI NSI 
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Branch if Punch Error 

Instruction Format. 

Mnemonic 
BIN 

Op Code 
B 

I-address 
III 

d-character 
! (minus zero) 

Function. Same as for Reader Error, except that spe­
cifics apply to the punch operation. 

Word Marks. Word marks are not affected. 

Timing. 

No Branch, or Branch without indexing: 
Branch with indexing: 

Address Registers After Operation. 

T = 6N ms 
T = 7N ms. 

I-Add. Reg. A-Add. Reg. B-Add. Reg. 
No Branch: 
Branch (without indexing): 
Branch (with indexing): 

Branch if Last Card 

Instruction Format. 

Mnemonic 
BLC 

0]) Code 
B 

NSI BI !bb 
NSI BI blank 
NSI BI NSI 

I-address 
III 

d-character 
A 

Function. This instruction causes a branch to the ad­
dress specified hy the I -address, if the last card in 
the read feed has been read or the last card in the 
punch feed is ready for punching, 

Word Marks. Word marks are not affected. 

Timing. 

No Branch, or Branch without indexing: 
Branch with indexing: 

Address Registers After Operation. 

T=6Nms 
T = 7N ms 

I-Add. Reg. A-Add. Reg. B-Add. Reg. 
No Branch: NSI BI Abb 
Branch (without indexing): NSf BI blank 
Branch (with indexing): NSI BI NSI 



Branch if Printer' Call'riage Busy 

I nstruction Ii' ormat. 

Mnemonic 
BPCB 

Op Code 
B 

I-address 
III 

d-character 
R 

Function. If the printer carriage is executing a forms­
movement operation, this instruction can be used to 
branch to other instructions, until the carriage is 
again available. The indicator is reset as soon as the 
printer carriage is no longer busy. Using this instruc­
tion allows processing to continue while the printer 
carriage is busy, thus, in effect, permitting tempo­
rary overlapping of processing and printer opera­
tions. 

NOTE: See Note 2 under Branch if Printer Busy section. 

Word Marks. Word marks are not affected. 

Timing. 

No Branch, or Branch without indexing: T = 6N ms 
T = 7N ms. Branch with indexing: 

Address Registers After Operation. 

I-Add. Reg. A-Add. Reg. B-Add. Reg. 
No Branch: 
Branch (without indexing): 
Branch (with indexing): 

Branch if Channel 9 

Instruction Format .. 

Mnemonic 
BC9 

Op Code 
B 

NSI BI Rbb 
NSI BI blank 
NSI BI NSI 

I-address 
III 

d-character 
9 

Function. If the channeI-9 position of the carriage 
control tape has been sensed, this instruction will 
cause a branch to the address specified by the, 
I-address. This indicator is reset by the next carriage 
tape channel sensed. 

Word Marks. Word marks are not affected; 

Timing. 

No branch, or branch without indexing: T = 6N ms. 
Branch with indexing: T = 7N ms. 

Address Registers After Operation. 

No'Branch 
Branch, (without indexing) 
Branch (with indexing) 

I-Add. Reg. A-Add. Reg. B-Add. Reg. 
NSI BI 9bb 
NSI BI blank 
Nsi BI NSI 

Branch if Channel 12 

Instruction Format. 
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Mnemonic 
BCV 

Op Code 
B 

I-address 
III 

d-character 
@ 

Function. If the channel 12 (forms overflow) position 
of the carriage control tape has been sensed, this in .. 
sauction will caus,e a branch to the address specified 
by the I-address. This. indicator is reset by the next 
carriage tape channel sensed. 

Word Marks. Word marks are not affected. 

Timing. 

No branch, or branch without indexing: T = 6N ms. 
Branch with indexing: T = 7N ms. 

Address Registers After Operation. 

I-Add. Reg. A-Add. Reg. B-Add. Reg. 
No Branch: NSI BI @bb 
Branch (without indexing): NSI BI blank 
Branch (with indexing): NSI BI NSI 

Carriage-Tape-Punch Considerations 

A channel-1 carriage-tape punch is required for each 
form at the location of the first line of printing. 

On unbuffered printers, a branch on channel 9 or 12 
always interlocks the system. The last line of printing 
is one line above the channel-9 or -12 punch in the 
carriage tape. 

On buffered printers, a branch on channel 9 or 12 
immediately before printing will cause the last line to 
print one line above the channel-9 or -12 punch in the 
carriage tape. The same is true if the overflow-branch 
occurs while the printer is busy (currently engaged in 
the printing of a line). If the overflow (branch if chan­
nel 9 or 12) occurs immediately after printing, the last 
printed line of that form will be on the line corre­
sponding to the channel-9' or -12 carriage-tape punch. 

Control Carriage 

Instruction Format. 

Mnemonic 
CC 

Op Code 
F 

d'-character 
d' 

Function., This instruction causes the carriage to move 
as specified by· the d-character. A digit causes an 
immediate skip to: a specified channel in the car­
riag~ tape; An alphabetic character with a 12-zone 
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causes a skip to a specified channel after the next 
line is printed. An alphabetic character with an 11-
zone causes an immediate space. A zero-zone char­
acter causes a space after the next line is printed. 
The table (Figure E-29) shows the function of the 
d-character. If the carriage is in motion when a 
CONTROL CARRIAGE instruction is given, the program 
stops until the carriage comes to rest. At this point, 
the new carriage action is initiated, and then the pro­
gram advances to the next instruction in storage. 

Word Marks. Word marks are not affected. 

Timing. T = 3N ms plus remammg form-movement 
time, if carriage is moving when this instruction is 
given. The form-movement time is determined by 
the number of spaces the form moves. Allow 20 ms 
for the first space, plus 5 ms for each additional 
space. 

d Immediate skip to d Skip after print to 

1 Channel A Channel ,1 

2 Channel 2 B Channel 2 

3 Channel 3 C Channel 3 
4 Channel 4 D Channel 4 
5 Channel 5 E Channel 5 
6 Channel 6 F Channel 6 
7 Channel 7 G Channel 7 
8 Channel 8 H Channel 8 
9 Channel 9 Channel 9 
0 Channel 10 ? Channel 10 

# Channel 11 • Channel 11 
((/ Channel 12 0 Channel 12 

d Immediate space d After print-space 

1 space / 1 space 
K 2 spaces S 2 spaces 

3 spaces T 3 spaces 

Figure E-29. d-Characters for Control Carriage 

NOTE: Care should be taken when punching channels 9 and 12 
of the carriage control tape that these punches will not be 
ignored by line spacing (single, double, or triple). This is 
necessary because the next tape channel sensed resets the 
channel 9 ~nd the channel 12 indicators. The next hole 
punched in the carriage tape following a 9- or 12-punch 
should be at least 1 + S spaces from the 9- or 12-punch (S 
equals number of lines being spaced). 

The time required to perform a skip operation to channel 
9 or 12 must be considered, so that the skip operation is com­
pleted when the test for the channel-9 or channel-12 hole is 
performed. If a BRANCH IF CARRIAGE CHANNEL #9 (or #12) 
instruction is executed before the skip operation to that chan­
nel hole is complete, the program does not branch to the spec­
ified subroutine, but goes to the next sequential instruction. 

When an immediate skip or immediate spa:ce instruction 
is used, an additional space caused by the automatic carriage 
space is taken after printing. When a skip after print or space 

E-14 

after print instruction is used, the automatic space is not 
taken. 

When the carriage tape is positioned at a channel-1 punch, 
a skip to channell immediate instruction (F1) does not move 
the paper. -

Address Registers After Operation. 

I-Add. Reg. 
NSI 

A-Add. Reg. 
dbb 

B .. Add. Reg. 
dbb 

Example. Skip to channel 1 after print (Figure E-30). 

Autocoder 

label 

. : 
Assembled Instruction: f. A 

Figure E-30. Control Carriage 

Control Carriage and Branch 

Instruction Format. 

Mnemonic 
SPS CC 
A CCB 

Op Code 
F 

I-address 
III 

OPERAND 
4tO 45 10 

d-character 
d 

Function. This format of the CONTROL CARR1AGE instruc­
tion causes a program branch to the location speci­
fied by the I -address for the next instruction after 
interpretation of the d-character. 

Word Marks. Word marks are not affected. 

Timing. 

Without indexing: 
With indexing: 

T = 6N ms~ 
T = 7N ms~ 

~ Plus remaining form-movement time, if carriage is moving 
when this instruction is given. The form-movement time is 
determined by the number of spaces the form moves. Allow 
20 ms for the first space, plus 5 ms for each additional space. 

Address Registers After Operation. 

I-Add. Reg. A-Add. Reg. B-Add. Reg. 
No Branch: NSI BI dbb 
Branch (without indexing): NSI BI blank 
Branch (with indexing): NSI BI NSI 

Example. Skip to channel 1 immediately, and branch 
to START3 (0498) for the next instruction (Fig­
ure E-31). 
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Mnemonics 
Instruction Type SPS Autocoder Format Page 

Add (One Field) A A A AAA B··4 
Add (Two Fields) A A A AAA BBB B-3 

Backspace Tape 1012 SS SS K A F -17 
Backspace Tape and Branch 1012 SS SSB K III A F -17 
Backspace Tape Record Tape CU BSP U %Un B F-3 
Branch (Unconditional) B B B III B-9 
Branch if Access Inoperable Disk B BIN B III N G - 22, 37 
Branch if Any Disk Condition Disk B BIN B III Y G - 22, 38 
Branch if Auto Sele:et 1231 B BIN B III 1 H - 56 
Branch if Bit Equal Bit BBE BBE W III BBB d I - 7 
Branch if Carriage Channel 9 1403 B BC9 B III 9 E -13 
Branch if Carriage Channel 12 1403 B BCV B III @ E -13 
Branch if Character Equal B BCE B III BBB d B - 10 
Branch if Early Waming 1448 B BIN B III < H - 53 
Branch if Empty Hopper 1231 B BIN B III 4 H - 56 
Branch if End of Block 1448 B BIN B III > H -52 
Branch if End of File 1285 B BIN B III 8 H - 63 
Branch if End of Line 1285 B BIN B III 2 H - 63 
Branch if End of RI~el Tape B BEF B III K F-6 
Branch if Equal B BE B III S I - 23 
Branch if Error 1285 B BIN B III 1 H - 63 
Branch if Full Buffer 1231 B BIN B III 2 H - 56 
Branch if Header Information 1285 B BIN B III 5 H - 63 
Branch if High B BH B III U I - 23 
Branch if I/O Channel-Busy Indicator On 1419 B BIN B III J H - 45 
Branch if in Backspace Operation 1012 B BIN B III I F - 18 
Branch if Indicator On B BIN B III d B-9 
Branch if Indicator On DDC B BIN B III d I - 14 
Branch if Indicator On Ovlp B BIN B III d I ·,39 
Branch if Indicator On SS B BIN B III d I - 48 
Branch if Indicator On 1009 B BIN B III d I - 66 
Branch if Indicator On 1009 B BIN B III d H - 5 
Branch if Indicator On 1285 B BIN B III d H - 62 
Branch if Indicator On 1301 B BIN B III d G- 37 
Branch if Indicator On 1311 B BIN B III d G- 22 
Branch if Indicator On 1404 B BIN B III 0 H - 9 
Branch if Indicator On 1405 B BIN B III d G- 5 
Branch if Indicator On 1407 B BIN B III d H -12 
Branch if Indicator On 1418 B BIN B III d H -14 
Branch if Indicator On 1428 B BIN B III d H -18 
Branch if Indicator On 7740 .B BIN B III d H - 67 
Branch if Input-Output Indicator On 1011 B BIN B III 1 F - 15 
Branch if Inquiry Clear B BIN B III * B-9 
Branch if Inquiry Request B BIN B III Q B-9 
Branch if Last Card (Switch) 1402 B BLC B III A E-6 
Branch if Low B BL B III T I - 23 
Branch if Magnetic Character Reader, 

Account-Number Field Indicator On 1412 B BIN B III 6 H - 31 
Branch if Magnetic Character Reader, 

Document-Spacing Check Indicator On 1412 B BIN B III 8 H - 32 
Branch if Magnetic Character Reader, 

Process-Control Field Indicator On 1412 B BIN B III 5 H - 30 
Branch if Magnetic Character Reader, 

Reader-Not-Ready Indicator On 1412 B BIN B III 2 H - 29 
Branch if Magnetic Character Reader, 

Read Check Indicator On 1412 B BIN B III 3 H - 29 
Branch if Magnetic Character Reader, 

Transit-Routing Field Indicator On 1412 B BIN B III 7 M- 31 
Branch if Magnetic Character Reader, 

Late Read Indicator On 1412 B BIN B III H - 28 
Branch if Magnetic Character Reader, 

Amount-Field Indicator On 1412 B BIN B III 4 H - 30 
Branch if Marked Line 1285 B BIN B III 4 H - 63 
Branch if Overflow B BAV B III Z B-9 
Branch if Paper Tape Reader Ready 1011 B BIN B III 2 F - 15 
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Mnemonics 
Instruction Type SPS Autocoder Format Page 

Branch if Printer Busy 1403 B BPB B III P B-9 
Branch if Printer Carriage Busy 1403 B BPCB B III R B-9 
Branch if Printer Error (I/O 

Check Switch Off) 1403 B BIN B III + B-9 
Branch if Printer Status 1445 B BIN B III D H - 64 
Branch if Processing Check (Process 

Check Switch Off) B BIN B III % B-9 
Branch if Punch Error (I/O Check 

Stop Switch Off) 1402 B BIN B III E - 6 
Branch if Read-Back Check Error B BIN B III V B-9 
Branch if Read Error and Overrun 

Condition 1231 B BIN B III 5 H - 5 
Branch if Read-Write Parity Check B BIN B III V B-9 
Branch if Reader Error (I/O Check 

Stop Switch Off) B BIN B III B-9 
Branch if Reader Ready 1285 B BIN B III 7 H - 63 
Branch if Reader Transporting 1285 B BIN B III 3 H - 63 
Branch if Reader Ready to Read 

aLine 1285 B BIN B III 6 H - 63 
Branch if Sense Switch A (Last Card) 1402 B BLC B III A E-8 
Branch if Sense Switch B, C, D, E, F, G B BIS B III B thm G B-9 
Branch if Supply Reel Low or Chad Box Full 1012 B BIN B III 6 F - 20 
Branch if Tape Error Tape B BER B III L F-6 
Branch if Tape Punch Is Not Readv to Read 1012 B BIN B III 4 F - 19 
Branch if Tape Punch Not Ready to Accept Data 1012 B BIN B III 3 F - 19 
Branch if Tape Punch Overextended 1012 B BIN B III 5 F - 20 
Branch if Tape Punch Ready 1012 B BIN B III 2 F - 18 
Branch if Tape Transmission Error B BER B III L B-9 
Branch if Timing Mark Check 1231 B BIN B III 6 H - 57 
Branch if Unconditonal B B B III B-9 
Branch if Unequal Address Compare B BIN B III X B-9 
Branch if Unequal Compare B BU B III / I - 23 
Branch if Word Mark or Zone BWZ BWZ V III BBB d B - 10 
Branch if Wrong-Length Record B BIN B III W B-9 
Branch if 1231 Ready to Read 1231 B BIN B III 3 H- 56 
Branch if 1419 Indicator On 1419 B BIN B III d H - 41 

Clear Storage CS CS / AAA B - 16 
Clear Storage and Branch CS CS / AAA BBB B - 16 
Clear Word Mark (One Address) CW CW 0 AAA B - 17 
Clear Word Mark (Two Addresses) CW CW 0 AAA BBB B - 17 
Compare C C C AAA BBB B - 11 
Compare 1404 C C C AAA 363 H - 9 
Control Carriage 1403 CC CC F d E -13 
Control Carriage 1404 CC CC F d H - 8 
Carriage Control 1445 SS SS K d H-64, H - 65 
Control Carriage 1445 CC CC F d H - 65 
Control Carriage and Branch 1403 CC CCB F III d E - 14 
Control Unit 1428 CU CU U %S2 d H -16 

Diagnostic Read Tape CU CU U %Un A F-5 
Diagnostic Read Tape CU CU U %Bn A F-5 
Disable Interrupt 1448 SS SS K < H - 51 
Disable Interrupt and Branch 1448 SS SSB K III < H - 52 
Disengage Magnetic Character Reader 1412 CU CU U. %Sl D H - 26 
Divide M-D D D % AAA BBB I - 25 

Enable Interrupt 1448 SS SS K > H - 50 
Enable Interrupt and Branch 1448 SS SSB K III > H - 52 
Engage Magnetic Character Reader 1412 CU CU U %S1. E H - 26 
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