












PR<XlRAMMING FOR �~� �~� SPEED PRINrER 

Repeating Information <Continued) 

Normal line printing in order to obtain slightly different formats. 
Occasionally, a multiline operation can be used effectively with 
double or triple spacing, especially with check writing. 

Non-Printing Characters 

The HIGH SPEED PRINTER will accept any seven-bit character with an 
odd count except 1 11 Ill, which would be to a 64th character outside 
the 63-character code. The special HIGH SPEED PRINTER control symbols 
are decoded and are used to set up certain courses of action. Normal 
printing characters are treated as follows: the print signal permits 
the output of the code generator, which is a 7-channel pulse code of 
the character opposite the print hammer, to probe the memory for iden­
tical pulse codes. Where identity is found, a pulse is sent to the 
thyratron and to the check thyratron. A second pulse is sent to the 
print thyratron which causes it to fire and subsequently the check 
thyratron is extinguished. A new read cycle is initiated after all check 
thyratrons have been extinguished. If any check thyratron remains on, 
a Print Error signal is generated and the HIGH SPEED PRINTER stops. Ex­
cept where the printer is set for computer digit, all non-printing 
characters are suppressed during the read cycle. Likewise non-signifi­
cant zeros are suppressed and during the read cycle never get into the 
memory. 

computer Digit 

If the switch is set for computer digit, none. of the control characters 
is decoded as such. Each blockette is printed on two lines, the first 
line containing all characters which are printed normally and the second 
line containing the "stand-in" characters for the non-printing symbols. 
The non-printing characters are not printed because no code is generated 
for which there is identi ty. The "stand-in" character is obtained by 
reversing the first digit of the numerical section of the 7 pulse code. 
In every case this results in the formation of the pulse code of a 
printing character. Reference is made to the table in the appendix 
for detailed information. 

Zero Suppression 

Zero suppression takes place only during the read cycle. As many as 
18 fields may be plugged for zero suppression. A field here is defined 
as any number of continuous digits. Any character not equal to zero 
will stop zero suppression. For example if the field �i�s�~� , the -
will stop zero suppression and consequently two zero suppressions must 
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Zero Suppression (COntinued) 

be made to accomplish the job. There are times were there are too 
many ~ fields to be taken care of by the HIGH SPEED PRINtER zero 
suppression. In these cases, it seems the best solution has been 
to supplement these by editing the sign digit during the UNIVAC run. 
The fields for the NL and ML mayor may not be the same. However, 
a total of 18 fields including both NL and ML is the maximum that 
can be plugged for zero suppression. 

!,!!:PUJGBOARD 

The plugboard is divided into two sections. The upper half is referred to as 
PB I and the lower half as PB II. Each section is further divided by solid 
lines into smaller sections according to the function performed. They have 
been lettered in the following manner to make the dis'cussiou simpler: 

SFUION 

A 

B 

c 

D 

E 

F 

G 

H 

I 

ll!.! 

NO. HOLES LABFL 

120 From Comparator 

130 pre To SL Relays 

3-1-1 Line Space 

160 pre To ML Relays 

11 ML Counters 

6 ML Counters 

15 pro (ML Relays) 

6 

2 

Resistors 

One Line 

- 1-

USED FOR 

Input - NL, ML 

Output NLo Input ML 

NL and ML 

ML - 15 reI ays 

Number 1 ines/ML 
blockette 

Designate relays to 
be used in each line 
of ML 

Associated ML Relays 

Always plug i~ more 
than one line used 
on ML 



THE PUJGBOARD 

PB II --
SECTION r~o~ HOLES USED FOR 

J 

K 

L 

M 

N 

P 

Q 

130 

180 pro 

18 pro 
Start SL) 
Start ML) 

To Thyratrons 

From ML Relays 

Start Zero Fields 

18 (Associated with L) 

120 

18 pro, 
End SL r 

End ML 

18 

Address Lines 

End Zero Fields 

Associated with P 

ML output position 

Correspond to output 
side of Section D ML Relays 

Start Zero Suppression 

Input for Zero Suppression 

End Zero Suppression 

Several sections of the plugboard have paired holes, namely, Sections 
B, D, G, K, L and Po Lines are drawn on the plugboard indicating this 
condition. This results in a paired hole being available when needed. 

In addition, there are some holes which are connected but not indicated 
as such on the plugboard. The holes of Section D are connected via 
relays to the respectively numbered holes of Section K and those of 
Section L to Section M and Section Q to Section Po These will be dis­
cussed under the heading of ML and Zero Suppression Instructionso 

Throughout all plugging procedures, be consistent in first using the 
top or the bottom of the pair of holes. 

Normal Line Operation 

If only NL operation is to be used, the sections of the plugboard with 
which we are concerned are: 

A 
B 
c 

LMNPQ 

Input (digit position) 
OUtput (wheel position) 
Line Space 
Zero Suppression 

(For electrical reasons, also plug ML line counter sectioDo One line 
ML will probably be preferred)o 
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~ ~UGBOARD 

Normal Line Operation (Continued) 

For each digit within the blockette (1-120) that is to be printed, 
a jumper is run from the input digit position (Section A) to the 
output wheel position (Section B). If the information is to be 
repeated, an additional jumper is run from the paired hole of the 
first wheel position to the second wheel position and again another 
jumper may be run from the second paired hole to the third wheel 
position. 

Example: Print the contents of digit position 10 in wheel positions 
2, 43, 107. 

A 10 to B 2. 
I B 2 (paired hole) to B 43. 

I 
B 43 (paired hole) to B 107. 

Line Spacing 

The line spac ing is set by running a jumper from C itout ft to Cl, C2 
or C3 to produce single, double, or triple spacing respectively. 

zero Suppression 

Prior to the actual plugging, all fields to have zero suppression are 
numbered. For reasons that will appear later, those fields to be 
suppressed during Normal Line operation are numbered starting with 
the numeral 1 and continued in ascending order; those which are to 
be suppressed during Multiline operation are numbered starting with 
18 and continued in descending order. Both the starting and ending 
digit positions which are to be included in the zero suppression are 
indicated. 

First wire the ··Start Zero Suppression" by running a jumper from in­
put digit position (Address Line, Section N) corresponding to Start 1 
to MI, another from digit position of Start 2 to M2, etc. Next con­
nect Ll to L 1tStart SLu , remembering that corresponding holes of L 
and Mare already connected. Next connect paired Ll to L2f paired 
L2 to L3 etc., so that all NL start zero suppressions are intercon­
nected. 

Wire the uEnd Zero Suppressionft in a similar fashion. Example: Zero 
suppress the fields (23-27, 30-35, 49-59). 
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~ PLUGBOARD 

~ Suppression <Continued) 

Sl - 23; El-27 
S2 - 30; E2-35 
S3 - 49; E3-59 

Jumpers listed in order of easiest wiring: 

N 23 to M 1 
N 30 to M 2 
N 49 to M 3 

LIto L "start S.L." 
Paired LIto L 2 
Paired L 2 to L 3 

N 27 to Q 1 
N 35 to Q 2 
N 59 to Q 3 

P 1 to P "End S.L. ,. 
Paired P 1 to P 2 
Paired P 2 to P 3 

Multiline Zero Suppression is handled in a similar manner. In this case 
those fields which are to be zero suppressed are connected to the L 
"Start MLtt or P ttEnd ML". 

If both NL and ML are used in the same problem with different fields in 
each, connect the NL fields to L Start S.L. and the ML fields to L Start 
ML and the same with the End Zero Suppression sections. 

Example: First 11 fields are NL, last 7 fields are ML. The question 
arises over the jumpers in the neighbor hood of L 11, 12. 

L l~to L 11 
L l~ to L 13 

I 
There is no jumper in either paired L 11 or L 12. 

If both NL and ML are used in the same problem with the same fields in 
each, wire as for NL and then run a jumper from the last used L paired 
hole to L "Start ML" and a jumper from the last used P paired hole to 
P "End MI.". 

If both NL and ML are used in the same problem and some of the fields are 
the same and others are different, Y jumpers must be used on the common 
fields. The stem of the Y jumper is used for the N input position, one 
arm to the M S.L. section and the other to the M ML section. The ending 
plugging will be accomplished in a similar fashiono Thus 2 suppression 
fields will be used for each common field. 
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THE PLUGOOARD 

Zero Suppression (Continued) 

Example: 

Plug 

S 1 - 23; 
S 2 - 35; 
S 3 - 56; 
S 4 - 83; 
S 5 - 101; 
S 6 - 115; 
S15 - 21; 
516 - 36; 
511 - 79; 
518 - 95; 

N 23 - ·M 1 
N35-M2 
N56 - M 3 
N 83 - M 4, 

MI3 
NIOI - M 5 
NI15 - M 6, 

MI4 
N 21 - MI5 
N 36 - MI6 
N 79 - Ml1 
N 95 - MI8 

E 1 - 29 
E 2 - 43 
E 3 - 63 
E 4 - 90 
E 5 - 109 
E 6 - 119 
E15 - 24 
EI6 - 42 
EI1 - 81 
EI8 - 99 

N29-QI 
N 43 - Q 2 
N 63 - Q 3 
N 90 - Q 4, 

QI3 
NI09 - Q 5 
NI19 - Q 6, 

QI4 
N 24 - QI5 
N 42 - QI6 
N 81 - Ql1 
N 99 - Ql8 

NL 
NL 
NL 
NL - ML (13) 
NL 
NL - ML (14) 
ML 
M.. 
ML 
ML 

and in the usual manner, 

L1, L2, L3, L4, L5, Lb, L Start NL 
L13, L14, L15, L16, L11, Ll8, L Start ML 
PI, P2, P3, P4, P5, P6, PEnd NL 
P13,. P14, Pl5 f P16, P11, Pl8, PEnd ML 

If a Zero Suppression fi~ld immediately follows another, the ending 
point of the first field need not be plugged. If a single digit field 
is to be suppressed, a Y jumper must normally be used. The stem of the 
Y is plugged to Section Nt one arm going to Section M and the other to 
Section Q. If the single digit is immediately followed by another field, 
as in the case of a t field, the ending of the single digit need not be 
plugged, therefore a straight jumper can be used. 

Multiline Operation 

In addition to the zero suppression and line space plugging which has 
already been covered t the multiline operation can be broken down into 
four stages of plugging, namely: 
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~ PLUGBOARD 

Multiline Operation (Continued) 

1. Selection of the number of lines to be printed 9 

Sections E, I. 

2. Selection of information to be printed on each 
line A or B, D. 

3 0 Selection of the relays that will be used for 
eacb line F, G, H. 

40 Position of each bit of information on its line 
J, K. 

Selection of the Number of Lines to be Printed 

Section E is divided into three columns, the center column numbered 1 -
Home (6), the right column numbered 1-5, and the left column numbered 
1-6. 

Run a jumper from "Homett to the hole in the left column corresponding 
to tbe number of lines to be printed from each multiline blockette. 

Run jumpers from left column holes to the corresponding center column 
holes above the one just pluggedo 

Run jumpers from the remaining center colu·mn boles to the corresponding 
rigbt column holes o 

Example: 3 line ML - Section E. 
Left 3 - Center "Home" 
Left 2 - Center 2 
Left I - Center I 

Center 3 - Right 3 
Center 4 - Right 4 
Center 5 - Right 5 

In section 1, connect the two holes unless only one line is being printed 
from each ML blockette in which case omit the jumper& 

Selection of the Information to be Printed on Each Line 

Each column of Section D contains 12 paired holes and corresponds to one 
relay. There are 15 relays which we can assume to be numbered from left 
to righto The information which will be printed on anyone line will be 
determined by relays connected to that particular line. 
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THE PLUGBOARD 

Selection of the Info~ation to be Printed on Each Line 

The input to Section D may come from Section A or Section B or from 
a combination of the two. If only ML operation is involved, all 
input can come from Section A. If NL includes all ML fields, all 
input will come from Section B. If a mixture of the two is involved, 
that is. both ML and NL with ML including some digit positions not 
printed in NL, some of the input will come from A and the remainder 
from B. 

It is suggested that one start with Relay 1 using the holes as they 
come but remembering that no relay can be used on 2 different lines. 
If the same input info~tion is to be repeated on a different line 
or lines, the paired holes are used and jumpers are run to the chosen 
relays. 

Example: 3 line ML with 65 digits on line It 16 digits on line 2 
including 6 digit repeat from line 1, and 60 digits on 
line 3 including 35 repeat digits. 

Relays 1, 2, 3, 4, 5 and 6 (72 digits) will be used for Line 1. 
Relays 7, and 8 (24 digits) will be used for Line 2. 
Relays 9, 10, 11, 12, and 13 (60 digits) will be used for 
Line 3. 

Selection of the Relays Used for Each LJne 

For each line of ML, a jumper is run from the hole in Section F corres­
ponding to that line nwner, to the top hole of the first relay used 
for that line; all relays used for that line are interconnected; and 
if the number of relays used is two or less, the resistor corresponding 
to the line number is connected with the relays. 

For the problem given above, the jumpers for Sections F, G and Hare 
listed: 

~ J / " ~ FI-Gl, GI-62, G~-G3, G3-64, G~, G5-G6 
/ / 

F2-G7, G7-G8, G8-H2 
/ , / /' 

F3-G9, G9-GIO, GIO-Gll, GI1-612, GI2-613. 

Position of Each Bit of Information on Its Line J, K 

The information plugged into the relays, Section D, will be picked up 
on the respectively numbered holes, Section K, and from there, will 
be plugged to the desired wheel positions in Section J. 
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.!!m PLUGBOARD 

Position of Each Bit of Information on Its Line J, K.(Continued} 

It must be remembered that during the multiline operation, only those 
relays connected with line one will be activated during the time when 
the 1st line is being printed, only those relays connected with line 2 
will be activated when the 2nd line is being printed, etc. 

Testing the Plugboard 

It is assumed that all tapes will contain an identification block. If 
possible, the first tape of a given series of tapes to be printed could 
contain in addition to the tape identification, 3 blockettes of informa­
tion so arranged that when the 3 blockettes have been printed, each 
input position could be read from a 3-digit column. 

Another system would be to have the group of digits represent the wheel 
positions. In this manner, it would be easy to check the plugboard. 

If ~ symbol is used in the last blockette of the material not to be 
included in the printed report, it could be by-passed by using the 
"Read, No Print" and "Printer Breakpoint" switches. 
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~ CllARACrER UNIVAC PULSE ~ 

In the computer digit mode of operation for the IIIGH SPEED 
PRINtER two lines are printed for every blockette; the first 
line as on normal~ tbe second line as sbowno 

These are machine functioDso Notblng prints and the machine 
performs the operationo 

• With the switch on ttprint~i., these are the characters that 
wIll be printed; on IIQsta11'~ the printer bebaves like 
UNIPRINtEll Ie 

•• In parenthesis are the punches that appear in the column 
of the cardo 

••• These characters will only be handled by the special model 
of the CARD-To-ll~NEIIC TAPE CONVOOER whicb will decode 
the special tt4J7" punches. The grand total symbol (~ ) 
will be decoded as co: ot1) r.o 

The Verifier will act as the UNl'l'YPER II or UNIPRINl &'1 II 
depending on the mode at operationc 



63 CHARAC'l' BR UNIVAC PULSE COO E 
- e:. MOO IF I ED uNiWHtIi I 

:;:)':.: 

UNr.t y PER UNIPRINrER I UNIPRINrER IIIGH SPEED CARD MAG 0 

UNI-
~N!ipam NORMAL NORMAL II PRINIER 'IC- TAPE-
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PROGRAMMING MANUAL FOR THE 
HIGH-SPEED PRINTER 

1. General Characteristics 

The Remington Rand High-Speed printer converts information stored in 
the form of magnetic pulses (the Univac X8-3 code) into a visible printed 
record. The speed of conversion is much greater than anything heretofore 
commercially available. Some general characteristic of the printer are 
listed below: 

Characters printed per line 
Lines printed per minute, 
optional at 

Horizontal character spacing 
Vertical character spacing, 
optional at 

Number of different printable 
characters 

Printing format control 

130 

200, 400, or 600 
10 per inch 

6, 3, or 2 per inch 

51 
plug board and paper loop 

In brief, the High-Speed Printer operates in the following fashion. Coded 
data is read from the magnetic tape in groups of 120 digits called blockettes. 
Each blockette is stored in a memory with the data being in the same coded 
form as on the tape. A continuously revolving shaft, on which are mounted 
the 130 typewheels (actually 65 double wheels), also carries a commutator 
which causes to be generated sequentially the code for each of the characters 
on the typewheels. This coded representation is sent to a 120 place comparator 
which also receives in the same code the contents of the 120 place memory. 
Whenever agreement occurs, which may, of course, be in many places of the 
comparator at once, signals leave those places on separate wires. 

Opposite each typewheel there is a hammer which can be driven against it. 
The paper, with an inked ribbon or special carbon paper in front of it, 
passes between the typewheels and hammers, and it is by making a hammer drive 
the local portion of the paper against a typewheel that printing is achieved. 
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The comparator output signals mentioned above ultimately release the 
energy which drives the hammers. Before doing so however, they pass 
through a plugbotad by means of which they can be routed to any desired 
hammer. Thus any memory position can be made to print out in any print 
position. 

Time is allowed for one complete typewheel revolution so that every 
character in the memory has a chance to print. Then the paper is spaced, 
a new blockette of information is read in and the cycle repeated. 

Physically, the High-Speed Printer is composed of four units: the Uniservo, 
the Printer Unit, the Memory Unit, and the Power Supply Unit. These units 
are interconnected by means of cables. Figure 1 is a picture of the printer. 

The above description of the printer implied that the magnetic tape input 
must be in blockette form. On the middle right quarter of the Univac 
Supervisory Control Panel is a series of ten Block Sub-Divider Buttons. 
Each button corresponds to a Uniservo. When one or more buttons are depressed, 
each block written on the corresponding Uniservos will be in blockette form. 
That is, the computer will automatically interrupt the write instructions for those 
Uniservos for a short period after each multiple of 120 digits has been 
written. Thus each block of 720 characters will be composed of 6 sets of 120 
character blockettes, a small blank space appearing between each blockette. 

Since the Tape-To-Card Converter also requires magnetic tape recorded in 
blockette form, but at a somewhat different spacing for its efficient operation, 
the Block Sub-Divider Buttons for Uniservos 1, 2, 3, 4, 5, 6, 7 contain the 
appropriate delays for High-Speed Printer tapes while the buttons for Uniservos 
8, 9, - have deleays appropriate for the Tape-To-Card Converter. 

To prepare High-Speed Printer tapes on the Univac, the programmer need merely 
depress the block Sub-Divider Button corresponding to the Uniservo he has 
selected from among those listed above to receive this outpu~. All write 
orders for these Uniservos should be 5n mIse Because of the extra space needed 
between blockettes, a 1500' reel of tape can contain up to 7500 blockettes 
( 1250 blocks). In making time estimates, the programmer should note that 
because of the reduced number of blocks there are fewer starts and stops, and 
thus a full tape recorded in High-Speed Printer blockettes can be made by 
the computer in 3.5 minutes. 
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2. Printing Format Control Features 

In addition to the ability to print the contents of a memory location anywhere 
on the page, the High-Speed Printer also possesses several other highly useful 
editing facilities. 

Zero Suppression. It is frequently desirable to suppress the printing of 
zeros to the left of the :first significant (non-zero) digit in a result. 
It may be required to do this in several areas along a line of printing. B.y 
means of the plug board on the printer, this mayrutomatically be done in as 
many as 18 independent arbitrary areas (or fields). 

Fast Feed. On many forms there will frequently be areas where no printing is 
to occur. Rather than step through these areas a line at a time without 
printing anything, which would not only be slow but would require putting 
"blank" blockettes of information on the tape, thus wasting tape and computer time 
as well, the paper can be continuously moved at high speed from one printing 
area to the next. This operation is known as "Fast Feeding". It is 
controlled by means of a punched paper loop which is placed on the printer and 
moves in synchronism with the paper. the Fast Feed can be started by means of 
either a hole punched in the paper loop (in a certain channel) or by any of 
several special coded combinations written on the magnetic tape. It is stppped 
by sensing the appropriate punched holes on the paper loop. 

Multiline. Normally the contents of the memor,y (one blockette or 120 
digits) is printed out on a single line. B.r means of the ~ultilinen 
symbol, placed at the beginning of a blockette of information, and in 
conjunction with the plugboard, a blockette can be broken up and printed out in 
as many as six consecutive lines. lnds feature may permit great savings 
of tape. An obvious use is in name-and-address printing. 
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Multiple Printing. By means of the plugboard, the contents of a 
memory location can be printed in not just one but in two or 
three places across the line. In addition, if the High-Speed 
Printer is operating in Multiline, the additional printings do 
not even have to be on the same line (subject to certain re­
strictions to be discussed later). Of course, no more than 
130 characters can be printed on ~ one line. 

3. Wiring For Single Line Printing 

For printing of this nature; no Multiline, Multiple Printing, 
or Zero Suppression; only the top panel of the plugboard is in­
volved. The complete plugboard is shown in Figure 3. The 
first 5 columns of holes on the left of the top panel of the 
plugboard are numbered 1-24, 25-48, ••• , 97-120. These 
holes are connected to the comparator output lines and are in 
one-to-one correspondence withthe 120 positions of the memory. 
In the next section of the plugboard to the right, there are 130 
~airi of holes, each pair corresponding to a printing position. 

he wo holes of a pair are vertically one above the other and 
are internally connected together. (The reason for using two 
holes is to have a free one into which a second jmmper can be 
put so that the comparator signal can be sent to more than one 
pOint. This is necessary in Multiple and Multiline Printing.) 

It is only necessary now to connect by means of jumpers the set 
of 120 holes, corresponding to the memory locations, to the set 
IYIIJIOCIItIl of 130 pairs of holes (that is, to one hole in each pair) 
corresponding to the hammers or printing positions. This can be done in one­
to-one or any other desired pattern. If it is not required to print 
certain memory locations, or if it is known that certain locations will 
always contain non-printing characters, these may be left unplugged. 

For most purposes, 6, 8, or 10 inch jumpers will be found best. 
Short jumpers make for a tight, neat-looking board but have 
the disadvantage that it becomes difficult to enter the heart of 
a heavily plugged-up area to change or add a jumper. 

For electrical reasons only, it is necessary to place a few 
jumpers in the Multiline section of the plugboard even though no 
Multiline Printing is to be done. Connect (upper panel): 
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32A to 33F 
33A to 34A 
33B to 34B 
33c to 34c 
33D to 34D 
33E to IS 34E 

There is one more thing that must be done before the board can be 
used. The bottom four holes of the 16th column of the board deter­
mine the line spacing, i.e., whether single space, double space or 
triple space. A jumper is plugged from the bottom hole (marked 
Rout") to any one of the three above (marked "1", "2", "3" and 
corresponding to single space, double space and triple space, re­
spectively) • 

4. Modes of Operation 

Under normal operation, the High-Speed Printer will stop printing 
(and reading tape) whenever a blockette is read which contains the 
printer stop symbol ~ (0 11 0000). The blockette containing the stop 
s.ymbol is completely read into the memor.y but is not printed. 
If a blockette is read into the memor,y wr~ch contains a printer 
breakpoint symbol f3 (0 11 0001) and the breakpoint switch is in the 
breakpoint pOSition, the printer interprets the P as a ~ • The 

I blockette containing the f or 2:.. can be printed if desired. 

When the "Print, No Read - Read, No Print" switch is placed in the 
-Read, No Print" position, the printer will read a tape without 
printing until a stop or breakpoint symbol is encountered. It is 
also possible to skip down a tape in either the forward or back­
ward direction and stop when a Fast Feed I symbol (0 01 11110, 
printer stop, or breakpoint symbol is encountered. 

There are 63 possible UNIVAC code combinations, only 51 of which 
appear as characters on the typewheels of the High-Speed Printer. 
The other 12 characters are nomrally not printed and are either 
completely ignored or serve as editing symbols, such as the stop 
and breakpoint mentioned above. 

At certain times, however, it may be desirable to have a visual 
record of all the characters on the tape including the normally 
non-printing-ones. This can be done by operation the 6amputer 
Digit switch. The effect of this is to cause each blockette to 
print out in two lines. 
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On the first line only the normal printing characters appear. On 
the second line, any normally non-printing symbols which may be 
present in the blockette will print, and only such symbols. The.y 
will print as regular characters and can be identified by the following table. 

Pulse Code 

1 00 0000 

o 00 0001 

a 01 0000 

1 01 1110 

a 01 1111 

a 10 0000 

1 10 0001 

1 10 0010 

o 16 1111 

1 11 0000 

a 11 0001 

o 11 1110 

I 11/1/1 

Name 

Ignore 

Space 

Multiline 

¢ 

Fast Feed I 

Tab 

~ if 

Fast Feed II 

Fast Feed III 

Stop 

Breakpdaint 

Fast Feed IV 

Computer Digit 
PriiltAOut 

5 

6 

E 

c 

D 

N 

o 

p 

M 

v 

w 

T 

U 

Note that in each pair of lines comprising a blockette, one and only 
one character should be printed in eve~ column. 

5. Zero Suppression 

Zero suppression is controlled by the lower panel of the plugboard. 
As mentioned previously, up to 18 fields of arbitrary length may be 
employed. 
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It should be remembered that the zeros are suppressed on read-in 
to the memo~, not on print-out, so that the way in which the 
memory is plugge'Crto the printing positions must be borne in mind. 

S~le Line Printin~ Only. The holes in columns 26 through 31 on 
t elower panel of he plugboard (PB II) are numbered 1 to 120 and 
correspond to the 120 positions of the memory, or the 120 digits 
coming from the tape. To start a zero suppression field in "normal" 
or Single Line Printing, plug from the hole corresponding to the 
address where the first zero is to be deleted (if present) to the 
first of the 18 numbered holes in column 25 (hole 25A). '!ben plug 
from hole 23A (labled "Start (SL)"), to hole 24A. If there is to 
be more than one field to undergo zero suppression, plug the start­
ing poiitionsof the successive fields to the 2nd, 3rd, 4th, etc. 
holes in column 25 and then plug 23B to 24B, 23C to 24c, etc. 

To end each field, plug from the address corresponding to the last 
zero to be deleted (if everything has peen 1111 zero up to that point, 
of course) to successive holes in column 32. Then plug 33A to 34A, 
and if several fields are to undergo zero suppression, plug 33B to 
34B, 33C to 34C, etc. 

The fact that the High-Speed Printer can be run in either "Multi­
lineR or "Single LineR (Normal) fasliDn has alreaqy been discussed. 
Since these two modes of operation, both of which may occur in a 
run, in general produce different formats, it ~ be desirable to 
observe one set of zero fields on single line printing and a 
different set when on Multiline. Hthere are three possible cases 
to consider. 

Fields for Sin Ie Line and Multiline Printin different. To do 
is, plug the ie s for Single Line Printing as described above. 

They will not be observed when the printer is on Multiline. For 
theMultiline fields, plug the starting pOSitions successively to 
holes 25R, 25Q, 25P, etc. (working upwards). Then plug 23S to 24s 
(Labeled "Start (ML)tt), 23R to 24R, etc., terminating one hole be­
low the topnost hole plugged in colmnn 25 (in the Multiline group). 

Plug the ending pOSitions for the Multiline fields into holes 32R, 
32Q, 32P, etc., again working upward, and then plug 33S to 345, 
33R to 3uR, etc., terminating, as before, one hole below the top 
hole plugged in column 32. The Multiline fields will not be ob­
served when the printer is DD Single Line. 
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Fields for Si le!dne and Multiline identical. If the fields to 
un ergo zero suppression are exac y e same, that is, occupy the 
same positions in the blockette, for Single Line and Multiline, the 
plugging is Simplified. Plug the fields as for Single Line. Then 
run a jumper from the first unused hole in column 23 to the hole 
marked "Start (ML)" which is 24s. Likewise, run a jumper from the 
first unused hole in column 33 to "End (ML", hole 348. All the 
fields will now be observed both on Normal and Multiline printing. 

Some fields common to Single Line and Multiline. When only some of 
the zero suppression fields are common to both Multiline and Single 
Line Printing while others are distinct to one or the other, the 
situation is somewhat more complex. Here "Y· jumpers must be used for the common 
fields. The stem or the .yu is plugged into the address location 
and then one fork is plugged in *ith the upper (Single Line) 
group in column 25 (or 32) and the Ither fork is plugged 
to the lower (Multiline) section of column 25 (or 32). The 
other (non-common) fields are plugged as before. The jumpers between 
columns 23 and 24 and between columns 33 and 34 are ~ as previous~. 

TWo more points with respect to Zero Suppression should be noted: 

1. If one Zero Suppression field follows another 
immediately (e.g., 22-37, 38-510, the ending 
point of the first field need not be plugged. 

2. If a single digit field is to undergo zero 
suppression, a Ity" jumper must be used. The 
stem of the "Y" is plugged into the address 
location and one fork goes to column 25 (stdrt) 
while the other goes to 32 (end). If the single 
digit field is followed immediately by another 
field (as in algebraic sign followed qy number) 
then, as stated above, the ending of the single 
digit field need not be plugged and a straight jumper 
can be us ed (to plug the start). 

6. Fast Feed 

There are four magnetic tape symbols which may be used to initiate a 
Fast Feed. Th~ are: 
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Pulse Code Name Modified Unityper I and 
Uni typer II Symbol 

o 01 1111 FFI @ 

1 10 0001 FF II I 
o 10 1111 FF III ? 

o 11 1110 FFIV a: 

The Fast Feed symbol used is not printed and it will be observed 
as a Fast Feed instruction only if it is placed in the first digit 
position of a b1ockette. The fast-feeding is accomplished before 
the blockette contdining the symbol is printed. 

As mentioned in Section h, it is desirable that the fmrst block­
ette of a new form (or form group) should employ an FFI: othe~ 
wise there is no restriction on which Fast Feed symbols are used. 

When started, a Fast Feed will continue feeeini paper without 
printing or reading until a hole is encountered in that channel of 
the Paper Control Loop corresponding to the Fast Feed symbol (e.g., 
a Fast Feed started by a FF II symbol is stopped only be encounter~ 
ing a hole in channel 2 of the Papern6ontrol Loop). A Fast Feed 
can also be started by punching a hole in channel 5 of the Paper Control 
Loop. This type of Fast Feed is stopped only by a hole 
sensed in channel 6. This "Loop Controlled" Fast Feed is usef:hl 
in taking care of "overflow" from one form to the next. A Loop 
Controlled Fast Feed is never started until the first digit of the blockette 
currently being read is sensed. If this should be a Fast Feed 
symbol, it takes precedence ofer the channel 5 hole; i.e., 
the magnetic tape controlled Fast Feed is obeyed, the Loop Control­
led Fast Feed is ignored. 

A special punch with sprocket hole aligning keys is used in pre­
paring the Paper Loop Control tape. To punch the start of a 
Fast Feed, punch a hole in channel 5 on the line corresponding to 
the first line to be skipped. To stop the Fast Feed, punch a hole on the line where 
the first line of printing is to occur after the Fast Feed. Channel 6 
is used fo~ stopping if the Fast Feed was started with a channel 5 hole. 
Channel 1, 2, 3, or h is used for a tape-started Fast Feed. 
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The longest loop tDe High-Speed Printer can handle is 22 inch-
es; the shortest is 11 inches. Of course, the punching for one form 
can be repeated several times, if desired, (and if the form 
is eleven inches long or less). Indeed, this is preferable 
since greater loop life will result. 

There are two restrictions that must be observed in the use of 
Fast Feed: 

1. A Fast Feed, whether loop or tape started, must 
always cause at least one line to be skipped. 

2. A channelS hole should never be punched on the same 
1 line with ~ other hole. 

During a Fast Feed operation, the paper is moved at a rate of 
20ft/second, or, in other words, 7200 lines per minute. 

7 • Multiline Printing 

The Multiline symbol t. (0 01 0000) is used to put the High-Speed 
Printer into the Multiline mode of operation. It should be 
placed in the first digit position of the blockette to be multi­
lined, unless there is a Fast Feed s.ymbol required too, in which 
case the Fast Feed symbol is placed first, the Multiline symbol 
second. 

The printer retunns to normal operation at the end of each multi­
lined blockette so that even if consecutive blockettes are to be 
done in Multiline, a new Multiline symbol must be placed in each. 
The Multiline symbol will not be printed. 

Multiline pperation is entirely a function of the plugboard and 
the plugging operations may be brmken into three groups: 
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1. Selecting the number of lines in which a blockette 
is to be printed. 

2. Selecting the memory positions which are to be 
printed on each line. 

3. Selecting the Printing location on each line for 
each character. 

Selection of the number of Lines. This plugging consists of 
fo~ steps and only the upper right hand section of the plug­
board is under concern. 

1. Run a jumper from the hole marked aHome" (33F) 
to the hole in column 32, counting down from the top, 
the number of rows corresponding to the number of 
lines into which the blockettes are to be divided in 
Multiline. 

2. For rows above the hole selected in (1), run jtmlpers 
between corresponding holes in columns 32 and 33. 

3. For rows including and below the hole selected in (1), 
run jumpers between corresponding holes in columns 33 
and 34, down to and including row E. 

4. If the Number of lines selected is 2 to 6, connect 
holes 32S and 32T (marked "One LineM) with a jumper; 
if the number of lines selected is 1, omit the jumper 
between these two holes. 

The following examples will illustrate the required plugging: 

Example 1: Four line printing 
1. Connect 33F to 32D 
2. Connect 32A to 33A; 32B to 33B; 

32C to 33C 
3. Connect 33D to34D; 33E to 34E 
4. Connect 32S to 32T 

Example 2: One line printing 
1. Corillect 33F to 32A 
2. No plugging required 
3. Connect 33A to 34A; 33B to 34B; 

33C to 34C; 33D to 340; 
33E to 34E 

4. No plugging required 

- 11 -



Example 3. Six line printing 
1. Connect 33F to 32F 
2. Connect 32A to 33A; 32B to 33B; 

32C to 33C; 32D to 33D; 
32E to 3.3E 

3. No plugging required 
&. Connect 32S to 32T 

Selection of the memo locations to be rinted on each line. 
In Multiline worl there is a set of 1 relays brought into play, 
different ones of which can be energized on different lines under 
the control of the plugboard. Further, by plugging the memory 
locations to the contacts of these relays, the characters to be 
printed out on each line can be selected simply Qy the relays 
which have been choSen to be energized for each line. 

Each relay has 12 contacts and thus can handle 12 digits. The 
first step, then, is to decide how many relays are re~uired to 
print each line and to plug them accordingly. To avomd con­
fUSion, relays should be chosen sequentially. Thus, if 40 digits 
are to be printed on the first line, 48 digits on the second 
line and 6 digits on the third line, relays 1, 2, 3, and 4 (room 
for a total of 48 digits) should be plugged %lfXJllXIJIIIIIIYIIJ 
DIIB~%X to operate on the first line; 5, 6, 7, and 
8 should be plugged for the second line and relay 9 for the thi~line. 

This is accomplished as follows (see upper right hand portion of 
the plugboard): Holes 32G, H, I, J, K, and L (labled "ML Counter, 
1, 2, 3, 4, 5, 6", respectivelY) give output signals in turn when 
the printer is on line 1, 2, 3, IIIXk etc., of a Multiline operation. 
Holes 33G and 34F (internally connected together), 33H and 34G, 
331 and 34H, ••• ,33U and 34T are pairs of holes going to the 15 
relays coils in order. They are labeled 1 to 15 on the plugboard. 
To operate relay 1 on line 1, run a jumper between holes 32G and 
34F. Then to also pick up relays 2, 3, and 4 on line 1, as r~ 
quired in the e.;ample, run jumpers betli'een 33G and 34G, 33H and 34H, 
and 331 and }4{Illf ThiS, of course, could be extended if more relays 
were required to be picked up on line 1. (As many as 10 relays 
may be used on any given line. This gives sufficient contacts--
120, to handle the entire memor,y.) 

For line 2, 'again assuming four relays are to be picked up, plug 
32H (line 2 output) to 34J (relay 5 coil). Then plug 33K to III 34K, 
33L to 34L and 33M to 34M. 
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On line 3, only one relay is assumed required. Pick this up by 
connecting 321 to 34N. 

One important rule should now be no.ed: If, on any given line 
in a Multiline operation, zero, one, or two relays are used, 
then a resistor must be plugged in on that line. This is easily 
done by running a jumper-

a. From the unused hole in the pair corresponding 
to the second rela.r in the chain (if 2 relays 
are used), or 

b. From the unused hole in the pair corresponding 
to the s ingl e relay (if only one relay is us ed) • 
or 

c. From the line output hole itself (holes 32G to L) 
if no relays are us eel (i. e., nothing is to print 
on that particular line) to one of the six holes 
in the section marked "Resistors" (holes 32M to R) 

Thus, in the example aLove, since only one relay is used on 
line 3, a jumper should be run from hole 330 to 32M. Note 
carefully that this plugging of resistors applies only to the 
lines within the group size selected for the Multiline opera­
tion. Thus, in the above example where a 3 line Hultiline 
was assumed, nothing at all need be plugged to the last three 
output lines (32J, K, and L) since they will never be excited. 
This should not be confused with the situation where, say, in 
a 4 line Multiline it is not desired to print anything on line 
2. Here, no relay need be eonnected to line 2, but a resistor 
should be. 

Having wired up the relay coils, the next step is to send the 
memor.y locations (actually, comparator outputs) to the proper 
rel~ contacts. The 180 relay contacts (12115) go to 180 pairs 
of holes which are located in columns 17 through 31 in the 
upper plugboard panel. One column represents the contacts for 
one relay. 

Now, unless the run is exclusively Multiline, the plugboard 
will have already been wired for Single Line Printing, as 
described in Section 3. 'fhat is, the holes in columns 1 
through 5 (labiled "From Canparatorrt ) will be wired to the 
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paired holes in columns 6 through 16 (labeled "To Single 
Line Relays"). Thus, each memor" location can, in general, 
be picked up from the unused hole in the pair here. If 
certain memor,y locations do not print in Single Line work 
(and are to print in Multiline wmrk), or if there is to be no 
Single Line Printing at all, then the memor.y locations must be 
picked up from the first five columns directly. It is 
then simply a question of taking those memor,y locations which 
are to print on the first line and plugging them se~uential~ 
to the relays which have been assigned to the first line, and 
similarly for the other lines. Remember that the holes corresponding to the 
relay contacts are paired. 

As an example, suppose the first 40 memor.y locations are to 
print in Single Line Printing in positions 1-40. Then hole 
1A would have been plugged to 6A, lB to 6C, IC to 6E, ••• , 
2P to 9G. Now suppose these same 40 memor.y locations are 
also to print on line 1 of a Multiline operation. The first 
4 rel~s (columns 17, 18, 19, and 20) would have been allo­
cated for this purpose. Then the plugging would be: 6B to 
l1A, 6n to l1C, 6F to l7E, ••• , 9H to 20GJ Notice that 
maqy contacts on the fourth relay are unused. Information to print on line 
2 would be plugged starting with the fifth relay (column 21). 

Selection of the ~rintin~location for each character. 
The other sides 0 the ~tiline relay contacts go to a set 
of 180 pairs of holes on the lower plugboard panel (columns 
1 through 21). Again, each column corresponds to a relay. 
Thus, column 11 on the upper panel is the "input" side of 
relay 1, while column 1 on the lower panel is the "output .. 
side of the same relay. The individual holes in the 
columns are likewise in one-to-one correspondence. Thus, 
a comparator signal entering the first (or second) hole in 
column 11 of the top panel will appear at the first (and 
second) hole in column 1 of the bottom panel when relay 1 
is energized (i.e., on line one). 

The first five columns and the first ten holes of the 
sixth column o~ the lower panel (making 130 holes in all) 
are connected ODe-to one to the 130 thyratrons which drive the printing 
hammers. The procedure now is to connect the line 1 relay outputs 
(however MaQY relays may be used for line 1) to the tnyratron holes 
in the manner desired. Now on line 2, some of the characters may need to be 
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printed in, as yet, unused positions. These are plugged directly to 
the corresponding tqyratrons. othftr characters (or more properly, 
memor.y locations) may need to be printed in positions already print­
ed on line 1. To do this, plug from these particular holes in the 
line 2 relay output set to those unused holes of the pairs of the 
line 1 relay output, where the other hole of the pair is already 
plugged to the desired thyratron. 

A similar procedure is followed for line 3 and the following lines. 
There will always be a free hole in a relay output pair into which 
a jumper from an output on a later line can be plUgged to achieve 
printing in the same position as the eaRlier line. 

As an eaample of the above plugging, consider the following exercise: 

Print the first three memor,y locations in the first 
three print positions on line 1; the next four memor.y 
locations in the first four positions on line 2; and 

the the next 5 memo~ locations in the first five positions 
of line 3. 

It is assumed that the first Multiline relay has been assigned for 
line 1, the second for line 2, and the third for line 3. FUrther, 
that the comparator outputs have been picked up and are plugged 
into, in order, 17A, 17C, 17E, 18A, l8C, l8E, 18G, 19A, 19C, 19E, 19G, 
and 191 (all on the lower panel). The required plugging then is 
(all on the lower panel): 

1A to lA, 7C to 1B, 1E to lC (line 1) 
8A to 1B, Be to 1D, BE to 7F, 8G to 10 (line 2) 
9A to 8B, 9C to BD, 9E to 8F, 9G to 8H. 91 to IE (line 3) 

8. Multiple Printing 

o 
a memor,y location 
a line. 

B.y means of the paired 
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to do this. simply plug from the unused hole in the first position 
chosen to one of the paired holes (preferably the top) in the 
second place where printing is desired. If triplicating is required, 
run a jumper from the unused hole of .the second position to the third 
position. 

Example: Print the contents of the first memory 
location in positions 1, 61, and 121. 

Plug lA to 6A 
6B to llA 
lIB to 16A 

If some of the memor,y positions for Single !dne Printing are common 
to Multiline Printing also, it is desirable to do the Multiple 
plugging for Single Line first, then the last unused hole in aplir fcay 
be connected to the Multiline relays. 

In Multiline work, a 
charac er canno y e printe out imes on a given line, but 
then can be printed out up to 3 times again on any other line in 
the group. This is done byttchain plugginglt, as noted above, in 
the "To Multiline Relays" section of the plugboard. By connecting 
the output to contacts on relays (or a single relay), which close 
on the same line, the digit may be printed up to 3 times on that 
same line. Then by extending the chain of plugging to relays 
which close on other lines, the same character may be repeated on 
those lines_ On the lower panel, the positioning of the characters 
on the line is taken care of as in regulq Multiline work(discussed 
in Section 1). 

Example: Print out memor.Y location 1 in positions 
1 and 61 on Single Line operation. On 
Multiline operation print out memory location 1 
in positions 1, 25, and 49 on line 1, and 
in positions 25 and 49 on line 2. 

Assume relay I is energized on line 1, and relay 2 on line 2. Then 
the plugging is,by panel: 
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On the upper panel, plug 

On the lower panel, plug 

lA to 6A 
6B to llA 

lIB to l1A 
l1B to l1C 
l1D to l1E 
l1F to 18A 
l8B to l8C 

1A to lA 
1C to 2A 
1E to 3A 
8A to 1D 
8C to 1F 

Note that by this method it is possible to have, at most, 
180 print-outs from one bleckette in Multiline, since there 
are only 180 relay contacts. However, there is complete 
flexibility in the positioning of the informationan each line 
and, of course, complete independence between Single Line 
and Multiline Printing. 

There is another system for dOing multiple printing on 
Multiline which allows the entire memor.y to be triplicated, 
if desired (i.e., produce as many as 360 print-outs from 
one blockette). However, in using this method there must be 
no Single Line work at allor, if Single Line operation does 
occur, one must accept the same duplicating or triplicating 
pattern as is plugged for the Multiline work. 

This system is particular~ useful where each line of the 
Mul tiline group is f rinted directly under the line above 
and the group as a whole is duplicated or triplicated across 
the page. This system is ased as follows: 

1. Plug for straight Multiline work as in Section 1. 
ignoring the Multiple Printing problem (i.e., simply 
plugging for one printing). 

2. On the lower panel, in the "From Multiline Relays" 
section, outputs going to the same print position 
on different lines will have been chain plugged 
together and run to one set of thyratron holes. 
However, each of the outputs for the last line will 
have a free hole. If only duplicating of the group 
is required, run straight jumpers from t~;ese free 
holes to the appropriate thyratron holes. If 

- 11 -



triplicating is required, ·Y" jumpers are 
used to connect each free output hole to 
two thyratrons. 

Example: Print the first memor.y location 
on line 1, the second memor.y 
location on line 2 and the third 
on line 3. On all three lines 
the printing is to be in tripli­
cate, printing in columns 1, 49, 
and 97. (Use the first Multiline 
relay on line 1, the second on 
line 2 and the third on line 3.) 

On the upper panel, plug lA to l7A 
lB to 18A 
1C to 19A 

On the lower panel, plug 7A to lA 
8A to 7B 
9A to 8B 
9B to 3A and 5A (ttytt jumper) 

Note that if the printer should go into Single Line Printing 
and if something were plugged to print (on Single Line) in 
either pOSitions 1, 49, or 97, it would print in all three 
positions. This might be all right but, if independently 
some other memory location should be plugged to another of 
these three points, there would be trouble. (The printer 
would stop with a Print Check Error.) Thus, great care must 
be exercised in using this method of Multiple Printing if 
Single Line operation can alao occur in the run. 

9. Checking Features 

The error detection circuits on the High-Speed Printer may 
be considered in the three sections through which information 
recorded on tape is printed: 1- reading of data from tape, 
2- storage of data in the memor.y, and 3- printing of the 
memory. 
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Error detection in reading tape. Each digit read from tape 
is given a binary bit count. If the number of binary ones 
present is odd the character has been read from tape cor­
rectly. If an even count is detected, the remainder of the 
blockette is read, but the Odd-Even Check Error is set and the 
printer stpps. Nothing is printed. 

Further, each blockette read from tape must contain exactly 
120 digits. If a blockette is longer or shorter than 120 
di«its, the printer will set the 120 Check Error and stop. 
Nothing will be printed. 

Error detection in storage. Each of the digits coming from 
the tape is placea in thelProper position in the memory b,y 
virtue of the set of 120 address lines, which are sequen­
tially excited qy the function table which decodes the Main 
(or Address) Counter. If an address line should fail to 
rise to the signal level when it is supposed to, the corres­
ponding digit coming from tape could not enter the memory. 
The Address Check circuits look for this and, if an address 
line should fail to be excited at the proper time, the 
i;.ddress Check Error is set and the printer stopped. 

The fundamental checking of 
the printing is one means of the group of 130 check 
thyratronS working in conjunction with the All-Out Detector. 
At the end of each print cycle, all 130 check thyratrons 
should be extinguished and the All-Out Detector looks for 
this. If some column fails to print when it should or prints 
an incorrect character, its aheck th,yratron will be on when 
probed. This causes the machine to stop with the Print Check 
~rror set. 

The determination of whether all check thyratrons have been 
extinguished or nto is made by a circuit called the All-Out 
Detector. If this circuit should fail in a certain way, a 
steady All-Out Signal would be given and printing error would 
fail to stop the machine. To guard against thiS, the All-Out 
Detector is itself checked eve~ line and, if not functioning 
properly, the printer will stop with the All-Out Detector 
Error set. 

In addition to 'the major checking circuits described above, 
there are other checks applied to the control circuits and 
paper feed mechanism to ensure complete accuracy of printing. 
The description of these checks rel.uires a detailed under­
standing of the printer logic. 
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~ozrc~r::rL:ing for 

On rJi nglc line operation, the 120 diCi ts of the input blockot to are 

printed on the first 120 positions of the 1.30 diG:i.t line. rrhe last 10 

;)ir~j.t. r:osi.tions 01'2 tho line arc not used. There uil1 ·oc no 7tcro Guprcss:5.on 
.... ... " 

on sin,':::J.c: line operation. 

T'hc ?i u.1 ttlino operation :·rill be plugGed for (.- line muJ. tiline and t",ill 

'print as follows: 

On ';,hc ;. ... irs t linn, digitn 1] trru 36 of t.he' input blocl'.r'.", te \;111 print 

on pos it i one ({) t hru 8.'1 .• 

On the 8(;C and line therE; vJill be no ~:l"'i.nt.inr.. 

()n the third line, di~its 37 thru Jj8 will print on positions '7 thru Ie, I 

d.i.Gits 49 thru 60 ~!il1 print on posit:ions 31 thru 1! ') .. ~ , 
digits 61 tbru 72 1:iil1 print on r'osi.tj ons :>,:; t}-;ru hh , , 
dj~~it8 13 thru D4 't'Jil1 print on positions 79 thru 90, 

an: cEGits h tlilll 12 will print on positions IOn thru 11)t. 

On the fonrth Ij.ne there t>:ill be no rr:l.nt:1nc. 

diGits £9 thru 92 lIt11 print on posit.ions 23 thru 21), 

digits 97 t.bru laC -vli}l print on T"1osit/.cnc f~3 t~j:r"U [;6, 

d.i[;i tJS 101 thru IJL 1-,r~ill r:~rj_r;.t Of! 7:oSJtJ.onD 6f thru 71 I .~ , 

di::its 10;; thru 10[' Hi1} pr~~.nt on }iOS:i tions rJ thru 8(, 

Uii:its ID9 tnru 112 irjjJ.l print on po~.dtionc 9F thru 101, 

,,''t.., :~ ;. ts 1 J .- 3 t}.ru 1 1. r: ~ri 1. l ~~l~:~ 't~1 +r r."" :'or-:l 
O; __ } 

Q':"~~: 
...., " 
I.t..;' t,':.l'U 11/:. 



(2) 

There uill be one zero supre~sio!1 field or: multiline printin~, it 

\~i.ll be on dicits 9 thru 12. r:i[~i ts 1 thru 3 3.nd 117 thru 120 Hi 11 not 

print on multiline operation. 

,[hiG plugboard ~'TiJ.l be uSEd j n ('O!'l~hmction ~vi th a 6f, line raper loop 

with aolu.,,·m 1 punched in lirl0 2, COlW.ll 2 Pll.l1ched in every even line, 

colurrm 3 plll1chcd in cvc~J th~~ro 15ne, column 11 p1IDched ever~.r sixt'h line, 

colu.rrm. ~;~ punched in Ijdne (~..i, co1w .. v:. 6 punched ir. line 1, and coll~ln 7 

punc hl::(l i.n line 1. 


