














































































































































































































































































































SECTION IV—MODEL 1400 OUTPUT PRINTING SYSTEM
OUTPUT FORMAT CONTROL PANEL

activated and remains active until a signal is received
at the other entry. The auxiliary and sign flip-flop cir-
cuitry is common to all four horizontal format panels.
Since they are not reset at the end of each printed line,
a setting established during one print cycle will remain
in effect during subsequent print cycles using other
horizontal format panels, until a signal is received
which reverses this setting. However, for continuous
use of one setting, it is advisable to reinstate its value
at least once for each line being printed. In most cases
where they are used, these flip-flops receive entry sig-
nals from the Sign Flip-flop or from the field hubs, and
their output signals are wired, via AND gates, to con-
trol printing of subsequent fields.

B+: The hub labelled B+ is connected to a steady posi-
tive voltage. It is used mainly for check purposes and
will seldom concern the programmer. However, it may

occasionally be used in programming. For example,
if one of the control functions, such as IZven Multiply,
Zero Permit, or Zero Suppress, is to be in effect dur-
ing the processing of an entire line, this function might
be wired from the B+ hub.

Caurtion : Particular care must be taken not to connect
two exit hubs, either directly or through a commoning
set. Where more than one exit is to activate an entry,
OR gates must be used rather than commoning hubs
(as implied by convergence vs. divergence). The exit
hubs on the horizontal format panel are (1) field hubs,
(2) print control B, (3) outputs of AND gates, OR
gates, and commoning hubs, (4) flip-flop exits, and
(5) B+. Wiring one exit to another will cause unsatis-
factory performance and will seriously rveduce the life
of the circuits involved. Always check horizontal format
panel wiring before operating the panel in the system.

OUTPUT FORMAT CONTROL PANEL

There are 120 print storage positions, all of which
may be active during a print cycle, and 160 print-drum
positions. The Output Format Control Panel, shown in
Figure 4-8, selects up to 120 print-drum positions and
activates them for a given run by wiring them from
print storage positions. Unwired print-drum positions
will contain no printed characters and are used for
spacing. :

Each half of the output format panel consists of a
120-hub Print Storage zone and a 160-hub Output Col-
umn zone. The lower half is identical to the upper

half and must duplicate all wiring in the upper half to
satisfy the requirements of the converter checking cir-
cuitry. Each storage position containing a character to
be printed is wired directly to the intended output
column hub (in both halves of the panel). The hubs
marked PRINT are not used in current applications of
the output format panel. Each print storage position
containing a converted or emitted character must be
wired to an output column or an error signal will light.
However, print storage positions wired on the output
format panel need not contain information to be printed.

MANUAL CONTROL PANEL

As previously mentioned, the Manual Control
Panel can be wired to generate control words in certain
cases where it is desired to print from partially edited
or unedited tapes. Up to eight control words may be
wired on this panel, of the same form as those described
under “Control Word”, except that bits 5 through 15
are fixed in value and cannot be selected. When operat-
ing from a tape which contains no control words, the
begin-run and end-run functions must be performed
manually. Also, of course, the concept of category does
not exist for the manual mode of operation since the
category bits are fixed in value.

The manual control mode of operation proceeds in
steps, under control of a 33-position stepping switch.
Each step corresponds to a print cycle of normal opera-
tion in that it selects one blockette of information from
tape and processes it to yield one line of print. When
operating entirely in the manual mode, the 33 steps
represent the maximum number of lines that can be

printed before repeating the control sequence. The
stepping switch is automatically set to 1 at the start of
the printing run, advances one step as each line is
printed, and returns to 1 according to the wiring of the
Last Step hub. It is also possible to make a printing
run using some control words from tape and others
from the Manual Control Panel. In this case, more than
33 lines may be printed during a control sequence. The
stepping switch advances one step for each manually
controlled print cycle and one step each time that con-
trol is transferred to tape.

The lower portion of the panel contains eight
double rows of hubs labelled Manual Control Words
(see Figure 4-9). Each double row is capable of set-
ting the Field Selection, Horizontal Format Panel, Con-
version Panel, and Vertical Format areas of a different
control word. A pair of hubs connected by a shunt
wire in this area represents a “one” bit. Since all of
these bit positions are automatically set at O at the start
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SECTION IV—MODEL 1400 OUTPUT PRINTING SYSTEM

OUTPUT FORMAT CONTROL PANEL
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SECTION IV—MODEL 1400 OUTPUT PRINTING SYSTEM
FORMAT CONTROL TAPE

of a run, each hub pair not so connected represents a
“zero” bit. To the right of this area are the Transfer
Weight Count hubs, a single hub to represent each pos-
sible weight count from 1 to 9 and a pair of commoned
hubs for each manual control word. For each control
word wired, the transfer weight count of bits 22-52 (the
bits wired in the Manual Control Word area) is com-
puted manually. The transfer weight of each of these
bits is shown in Figure 4-2, page 4-4. The computed
weight count is wired to one of the commoned hubs at
the right of the control word. The same weight count
may be connected to more than one control word by
chain wiring. The weight count value of bits 5-21 is
zero for all manual control words. (Weight count com-
putation is described in Section I, pages 1-1 and 1-2.)

The upper portion of the panel contains three
double rows and one single row of hubs for each of the
33 steps. The first double row of these Manual Control
Step hubs specifies the control word to govern the
processing of the current blockette, either from tape or
from the Manual Control Panel. To use a manual con-
trol word in a given step, the desired Manual Control
Word hub (from 1 to 8) is wired to that step in the
first double row. The same manual control word may
be used in several steps by chain wiring. To use a con-
trol word from tape, the Odd or Even hub is wired to
that step and designates whether the control word is the
odd or the even word of channel 8 in the channel selec-
tion indicated for that step. When control is turned
over to the tape in this fashion, the subsequent path of
control depends on the setting of the MANUAL BOARD
switch on the console panel. If this switch is set to OFF,
the control word from tape will continue to designate
subsequent control words in the normal manner until
one is encountered which has 0000 in the tape channel
selection bits, indicating that control is to be turned
back to the next manual control panel step. If the
MANUAL BOARD switch is set to oN when a control word
from tape is specified, the next blockette will be proc-

essed under control of the designated control word,
except that the tape channel selection bits will be
ignored and control will automatically be returned to
the next manual control panel step. Every step used
must be wired in the first double row, either to a manual
control word or to the Odd or Even hub.

The 15 hubs labelled “Blockette” are used with the
second double row of manual control step hubs to
specify a tape channel selection from 1 to 15. Each
step wired in the row above must be wired in this row
from one of the blockette hubs. Chain wiring may be
used to repeat a given tape channel selection.

The third double row of hubs in this area is used
with the Advance Block hub to specify the point at
which it is desired to advance the tape to the next block.
The tape will be advanced before the execution of the
step to which Advance Block is wired. The tape may
be advanced any number of times in a form by chain
wiring. Normally, Advance Block is wired to step 1 to
advance the tape before starting a sequence of manually
controlled steps. However, if printing is begun under
control of the manual control panel and Advance Block
is wired to step 1, the tape must be advanced one block
and reversed two blocks in the manual mode before
starting, thus permitting the first tape block to be proc-
essed with a manual control word.

The single row maust be used with the Last Step
hub to specify the last step of the control sequence, in
order to reset the stepping switch to 1. Last Step must
not be wired to step 1 but the control cycle must proceed
at least to step 2 before resetting.

Note that the control word wired to a given step
governs both the selection and the processing of the
blockette for the same step. This differs somewhat from
the normal situation, in which the control word governs
the printing of one line and the selection of information
for the next line.

FORMAT CONTROL TAPE

Vertical spacing is controlled by an 8-channel For-
mat Control Tape, located next to the print drum, in
conjunction with bits 22-28 of the control word. Two
techniques of format control are available, both of which
may be used within a form, although only one may be
specified in any given control word. The usual tech-
nique is to designate a format control channel which
will govern paper feed after the line is printed. The
other technique specifies the number of lines that the
paper shall be advanced after printing the current line.
The Format Control Tape is illustrated in Figure 4-10.

A “zero” in control word bit 28 designates the
channel control technique, in which the paper is ad-
vanced until the next hole is sensed in the controlling
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channel. The controlling channel is specified by a “one”
in one of the bits 22-27, which correspond to format
control channels 1-6, respectively. When using this
method, only one of these bits may contain a “one”.
This method is generally used except where printout
format necessitates the use of the lines-count technique.

A “one” in bit 28 designates the lines-count tech-
nique, in which format control channel 7 controls verti-
cal spacing. In this case, bits 22-27 store a number {rom
0 to 63 in binary form. The format control tape will be
advanced until this number of punched holes are
counted in channel 7. Each punch position in a channel
corresponds to one line on the printing form; thus if
channel 7 were punched in every position, the number



SECTION [V—MODEL 1400 OUTPUT PRINTING SYSTEM
FORMAT CONTROL TAPE

FORMAT CONTROL TAPE
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stored in bits 22-27 would also represent the number of
lines that the paper is to be advanced after the printing
of the current line. The lines-count technique may be
used, for example, with preprinted forms where the
positioning of the output is specified by the preprinted
headings but is non-repetitive from form to form.

As previously stated, there are eight channels on
the format control tape. Any of the first six channels
may be selected by the control word to advance the
form to any desired position. In addition, channel 1 is
used to designate the head of the form. When the
PRINTER-HEAD OF FORM button is pushed, the paper ad-
vances until the next hole is sensed in channel 1. The
use of channel 7 in the lines-count technique has already

been described. Channel 8 is used to define the end of
the form when the sTOP-END OF FORM switch on the
console panel is “on”. When this switch is “on”, print-
ing will continue until the end-of-form punch is sensed
in channel 8. The printer will then stop and position
the paper according to the last control word, normally
at the head of the next form. During continuous opera-
tion, when the STOP-END OF FORM switch is “off”’, chan-
nel 8 has no effect on the operation of the printer.

It is recommended that the use of channels 1-6 be
standardized for each installation. No standard uses
are suggested here, however, since the requirements
will vary from one application to another.
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CONVERTER CONSOLE PANEL
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CONVERTER CONSOLE PANEL

The console panel of the Model 1400 Output Print-
ing System (shown in Figure 4-11) is located on the
Printer Unit. Many of the console controls have already
been described in connection with the related functions.
The following is a brief summary of the functions of
all of the controls:

(1)

(2)

(3)

(4)

(5)

(6)

powER-ON. This is the master power switch
for the Output Printing System.

PRINTER-HEAD OF FORM. This button advances
the Format Control Tape and the paper to the
next head-of-form punch in channel 1.

RESET. The CONVERTER SYSTEM RESET button
resets all of the converter check circuits to
their initial conditions prior to the start of a
run. The CONVERTER CHECK RESET button
resets the converter check circuits to the nor-
mal condition and turns off the associated in-
dicator alarm light(s). The PRINTER RESET
button resets the printer after power turn-on
or a ribbon alarm. The MFU CHECK RESET
button resets the Magnetic File Unit error
circuit.

START PRINT. This button initiates a printing
run upon the completion of the system reset
or resumes printing after a stop in the middle
of a run.

stop. When the STOP-END OF LINE switch is
“on”, the printer will print one line and then
stop. An entire form may be printed in this
manner by setting this switch “on” and press-
ing the START PRINT button once for each line
desired. When the sTOP-END OF FORM switch
is “on”, the printer will stop after it senses an
end-of-form punch in format control channel
8. This is explained under “Format Control
Tape”. When the STOP-END OF RUN switch is
“on”, the printer will stop after printing the
line whose control word contains a “one” in
bit position 8 To restart after such a stop,
move the STOP-END OF RUN switch to oFF and
then back to oN; then press START PRINT.
One of these three switches should always be
“on” while operating, except in the begin-run
mode.

MANUAL BOARD. This switch is set “on” when
starting a printing run on the Manual Control

7)

(8)

9)

(10)

Panel. If this switch is left “on”, each time
control is transferred to tape, it will automati-
cally be transferred back to the Manual Con-
trol Panel after one print cycle, ignoring the
tape channel selection bits. To start a run on
the Manual Control Panel and then proceed,
transferring control normally between the
manual panel and tape, set the MANUAL BOARD
switch “on” and press the CONVERTER SYSTEM
RESET button. Then set the MANUAL BOARD
switch “off” and press the START PRINT button.

MFU DEMAND. This switch must be “on” to
make the associated Magnetic File Unit avail-
able. In the case of a conflict between the Out-
put System and the Central Processor for the
same Magnetic File Unit, the MFU will be
controlled by the unit making the prior de-
mand.

BEGIN RUN. As described under “Control
Word”, the begin-run search is made by select-
ing the desired position (from 1 to 6) of the
RUN SELECTOR switch and pressing the BEGIN
RUN SEARCH button. This will position the
magnetic tape to read the block in which the
“hit” occurred when START PRINT is pressed.

PRIMARY and SECONDARY CATEGORY. As de-
scribed under “Control Word”, the 7-position
PRIMARY CATEGORY switch and the six SECOND-
ARY CATEGORY toggle switches are used in con-
junction with control word bits 9-14 to allow
external selective suppression of printing and
paper feeding. These switches are inoperative
during the processing of manually controlled
print cycles.

MFU MANUAL CONTROLS. When the toggle
switch at the left of this group is “off”, the
seven MFU MANUAL CONTROLS are inoperative.
When this toggle switch is “on”, the BEGIN
RUN SEARCH button is inoperative, control of
the Converter Control Unit is released, and
the seven MFU MANUAL CONTROLS are active.
These buttons enable the operator to move the
magnetic tape logically forward or backward,
one block or continuously, to rewind the tape,
or to switch to the other logical tape hall.
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SECTION IV—MODEL 1400 QUTPUT PRINTING SYSTEM
900-LINE-PER-MINUTE PRINTER

900-LINE-PER-MINUTE PRINTER

The general characteristics of the Printer have
been described on page 4-1. The main elements of the
Printer which are of concern to the programmer are the
print drum, the paper-feeding mechanism, and the
format controller.

Print DrUM : The print drum contains 56 axial rows
of alphabetic, numeric, and other symbols. A row con-
sists of 160 identical symbols, spaced ten to the inch,
and each row contains a different symbol. The 56 avail-
able symbols include the 26 alphabetic characters, the
ten numeric digits, and the following special symbols:

"H#@+CR.OC) —=8$*%¢&/:, %%

A 17-inch-wide inked ribbon moves continuously over
the print-drum housing when the main power is on,
automatically reversing itself each time it reaches the
end of its travel. This ribbon is capable of approxi-
mately 40 to 60 hours of printing.

Paper FEED: Vertical single spacing is six lines per
inch. Paper is advanced by two movable sprocket
wheels mounted above the print drum. Each sprocket
wheel is capable of independent sidewise motion to
accommodate forms from 4 to 22 inches in width. The
left-hand sprocket may be set so that print position 1
corresponds to the left edge of the printing form, with
the necessary allowance for margin. The right-hand
sprocket is then set according to the width of the form.
For most economical use of the ribbon, the sprockets
may be set to utilize any portion of the ribbon. Both
sprockets move along a ruled horizontal bar. Once the
proper positions of the sprockets are determined for a
given form, they may be noted for future reference in
terms of the rulings on the bar.

Format ConTrROL TAPE: The use of the format control
tape has been described. This special 8-channel paper
tape must be planned by the programmer as part of the
programming for a printing run and prepared on a
special punch, delivered with the system. Note that
corresponding punch positions in adjacent channels are
not aligned physically, but are offset one position be-

tween the odd and the even channels, as shown in Figure

4-10, page 4-21. The two ends of the tape are glued
together to form a continuous loop. The length of the
tape must be as long as the printing form, or an exact
multiple of this length, plus enough overlap to allow
for the gluing. At the junction, the start of the tape
must lie on top (or outside) of the end of the tape.
Since the punches are read photoelectrically, opaque
tape must be used.

4-24

The format control tape is mounted on two wheels
to the left of the paper-feed sprockets. The forward
wheel contains the sprockets which drive the tape. It
also has axial rulings to be aligned with the cross-tape
rulings which appear at every third punch position on
the tape. The rear wheel may be moved toward or away
from the forward wheel and fixed at the position which
just accommodates the length of the tape loop. The
maximum length of tape which can be accommodated

is 24 inches.

HEeap or Form : The format control tape and the print-
ing form must be lined up so that printing will start at
the desired position. The format control tape should
contain a head-of-form punch in the channel 1 position
corresponding to the first line of print. Pressing the
PRINTER-HEAD OF FORM button advances the tape to this
position. The paper is then brought through manually
to the proper alignment with the sprocket wheels, as
indicated by the head-of-form marking on the form.
This mark is aligned with a ruling on the metal plate
above the print drum. If a special form is used which
is not an exact multiple of 4 inch in length, it may be
necessary to remove the paper from the sprockets and
press the HEAD oF FORM button one or more additional
times to achieve this alignment. The head-of-form
marking must be preprinted on the form and located
614 inches above the location of the first line of print
(i.e., the marking for a given page appears on the
preceding page).

Timing: The print drum rotates continuously at 1200
rpm. Thus one rotation, which is required to print one
line, is equal to 50 milliseconds (ms). During this time,
the Converter Control Unit reads the next channel selec-
tion from tape. Advancing paper one line takes 16 ms,
for a total print cycle of 66 ms. The data is processed
during the paper-feed time. Multiple-line spacing re-
quires an added 8 ms of paper-feed time for each addi-
tional line advanced. Although the print drum con-
tinues to rotate during the processing and paper-feed
time, it is not necessary to perform a complete rotation
before the next line is begun, since the actual printing
may start with the print drum in any angular position.
In the steady-state condition (when printing on every
line of the form), the system produces a continuous
output of 900 lines per minute. (This is simply one
minute divided by the 66-ms print cycle time.) In gen-
eral, however, a printing run involves skipping -a num-
ber of lines on the form for format arrangement and, in
some cases, reading some information from tape which
is not to be printed. Each of these instances has some
effect on printing speed.



SECTION IV—MODEL 1400 OUTPUT PRINTING SYSTEM
SAMPLE PROBLEM, CONTROL WORDS ON TAPE

The number of forms printed per minute is usually
of more direct concern than the number of lines per
minute. In general, this number may be calculated in
the following manner:

(1) The length of the form in inches, multiplied
by 6, gives the maximum number of lines of
print per page. Subtracting the actual number
of lines to be printed per page leaves the num-
ber of lines to be skipped.

(2) The total time for actual printing equals the
number of lines to be printed times 66 ms;
the total spacing time equals the number of
lines to be skipped times 8 ms.

(3) The sum of the actual printing time and the
spacing time equals the total time in millisec-
onds to print one page. Dividing this number
into 60,000 gives the number of forms printed
per minute. This number times the number of
lines printed per form equals the number of
lines printed per minute for this particular
form.

For example, an 11-inch form is to be printed with
nine inches of single-spaced copy and l-inch margins

top and bottom. There will be 54 lines printed and 12
lines skipped. Thus, actual printing time is 54 X 66 or
3564 ms, spacing time is 12 X 8 or 96 ms, and the total
time per page is 3660 ms. The number of forms per
minute is 60,000 divided by 3660, or 16.4. Multiplying
this number by 54 (the number of lines printed per
page), the printer will run at an average of 885 lines
per minute.

A second example is the case of a 4 1/6 inch form
containing 15 lines of printing. The maximum number
of lines in this example is 25, of which ten are skipped.
The actual printing time is 15 X 66, or 990 ms, the
spacing time is 10 X 8 or 80 ms, and the total time per
page is 1070 ms. The number of forms per minute is
60,000 divided by 1070 or 56.0. The number of lines
per minute for this form is 56.0 X15, or 840. '

Neither of these examples considers the case of
blockettes read from tape and rejected by the Category
switches, which is somewhat more complicated. Since
this case may coincide with a case of multi-line spacing,
it can be seen that there are a large number of variables
which affect timing.

SAMPLE PROBLEM, CONTROL WORDS ON TAPE

To illustrate the use of the Model 1400 Output
Printing System in the case where all control words
appear on tape, an employee bond register will be
printed from an output tape containing payroll records
prepared by the DATAmatic 1000 Central Processor.
A typical payroll record, as shown in Figure 4-12, con-
sists of 28 information words covering one employee, a
control word to govern processing by the Converter
Control Unit, and a second control word which is not
used in this problem. The tape layout consists of two
such records per block.

The bond register consists of one line of print per
employee, containing the employee’s number, name,
bond deduction, bond balance, bond purchase price, and
number of bonds due. The preprinted form used to
print the register is illustrated in Figure 4-13.

Tape CeANNEL SELECTION CoNTROL PANEL: To print
the bond register, the following information is needed
from the tape: -

(1) Employee Number—Ileast significant five dig-
its of word 1 (or 31),

(2) Employee Name—words 2, 3, and 4 (or
32-34),

(3) Bond Deduction—least significant six digits
of word 22 (or 52),

(4) Bond Balance—most significant five digits
(excluding sign). of word 26 (or 56),

(5) Bond Purchase Price—most significant five
digits (excluding sign) of word 28 (or 58),

(6) Number of Bonds Due—sixth least significant
digit of word 28 {(or 58).

The control word for this operation is word 16 (or 46).
All of the information needed to process the first item
resides in channels 0, 1, 10, 12, 13, and 7. Since it is
necessary to wire a full eight channels in each channel
selection, channels 2 and 3 are added to complete chan-
nel selection 1. These four words will be discarded on
the Conversion Control Panel. Channel 7 (containing
the control word) must be the eighth channel of the
selection. Similarly, channel selection 2 consists of
channels 15, 16, 25, 27, and 28, containing the informa-
tion needed for the second item; channels 17 and 18 to
be discarded later; and channel 22, containing the con-
trol word. These two channel selections, shown in Fig-
ure 4-14, complete the wiring of this control panel.
Figure 4-14 takes the form of a worksheet which is
recommended for planning the wiring of the tape chan-
nel selection panel. Such worksheets will be shown in
the sample problems to familiarize the reader with their
use.

ConTrOL WORDs : The control words required to proc-
-ess the bond register are illustrated in Figure 4-15. All
control words are of the form shown as “steady state
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SAMPLE PROBLEM, CONTROL WORDS ON TAPE

11

13

17
19

21

25
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29

31
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35

37

39
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43

45

47
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10
12
14
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18
20
22
24
26
28
30
32

34

36

38

42

46

48

50
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Figure 4-12
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SAMPLE PROBLEM, CONTROL WORDS ON TAPE

Print

BOND REGISTER

Employee Employee Name Bond Bond Number of Bond

Number Purchase |Deduction [Bonds Due Balance

(Field 2) (Field 3) Price (Field 4) (Field 7) (Field 5)

(Field 6)

XXXXX | XXXXXXXXXXXXXXXXXXXXXXXK | $XXX, XX | $XXXX. XX X XXX, XX
%,IMWMF ‘l o !/4:
2 : : | ' ! |
LR zis o8 w8 g g

! | | | ' l !
] I I I ! | [
Figure 4-13
TAPE CHANNEL SELECTION PANEL WORKSHEET
lockette
Position 1 2 3 4 5 6 7 8

1 0 15

2 1 16

3 10 25

4 12 27

5 13 28

6 2 17

7 3 18

8 7 22

lockette
Position 9 10 11 12 13 14 15

1

2

3

4

5

6

7

8

Figure 4-14
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SECTION IV—MODEL 1400 OUTPUT PRINTING SYSTEM
SAMPLE PROBLEM, CONTROL WORDS ON TAPE

(1st item)” or “steady state (2nd item)”, depending
upon the position of the item in the block, except for
the first item to be printed on each form, the last item
of the tape record, and those items which are not to be
processed. The two “steady state” control words differ
only with respect to the tape channel selection and the
advance block bits. Those residing in the first item of
a block are designed to read tape channel selection 2 of
the same tape block, while those residing in the second
item advance the tape and read tape channel selection 1
of the following block.

The “no printout (lst item)” or “no printout (2nd
item)” control word is used in the payroll record of each
employee who does not buy bonds, depending upon the
position of such a record in the tape block. The tape
channel selection and advance block bits of these two
control words are the same as those of the correspond-
ing “steady state’” control words. Category bit 1 is a
“zero” in these control words and a “one” in the
“steady state” control words. The PRIMARY CATEGORY
switch is set to 1 so that all items having “steady state”
control words will be processed and items having “no
printout” control words will not. The SECONDARY CATE-

GORY switches are all “off”. The non-print skip bit is a
“zero” in all of these control words because it is desired
to read in each item in succession, whether it is to be
processed or not.

The “head of form” control words differ from the
“steady state” control words in the following two
respects:

(1) The begin run bits contain the configuration
001, which is used during the begin run search
to identify the start of the payroll record on
tape. Since the first item in the record is also
the first head-of-form item, these control
words are used to perform a dual function.

Field selection bit 1 is'a “one”. This field is
used to print dollar signs in the first printed
line of each page, as described under “Hori-
zontal Format Control Panel”.

(2)

The programmer will place a “head of form (Ist
item)” control word in the first item of the record.
Thereafter, he will place one of the “head of form”
control words in every twentieth item, depending upon
the position of such an item in the tape block.

Channel 12 11 10 9 8 7 6 5 4 3 2 1 Word
7,
+ //// Dept. Number Employee Number 1 or 31
0 or 15
Employee Name 2 or 32
Employee Name 3 or 33
1 or 16
Employee Name 4 or 34
\
7
J' + //////////////// Hospitalization 21 or 51
7
10 or 25 %
i + ///////////////// Bond Deduction 22 or 52
/ 2
j + //////// Gross -Pay to Date 25 or 55
12 or 27 Z
+ Bond Balance Withholding Tax to Date 26 or 56
\
+ Rate g/izrr Depend. |Union Local 27 or 57
13 or 28 Nog
+ Bond Price ° Blue Cross 28 or 58
Bnds
Street and Number 5 or 35
2or 17 -
Street and Number 6 or 36
City and State 7 or 37
3o0r1l18
V] City and State 8 or 38 .
r 7 i i 15 45
+ / Overtime Hours Night Bonus Hours or
7 or 22 7z
Control Word 16 or 46
Figure 4-16
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SECTION 1IV—MODEL 1400 OUTPUT PRINTING SYSTEM
SAMPLE PROBLEM, CONTROL WORDS ON TAPE

CONVERSION CONTROL PANEL WORKSHEET

Panel 01
Step | Order | W | Repetitions | W | Bits B\I;:f;(t:)e Digits
1 BD - 28 - 28 1 7
2 4H - 5 - 20 1 5
3 6A - 24 - 144 2-4 36
4 WD - 1 - 48 5 12
5 BD 1 24 3 24 6 6
6 4H 2 6 - 24 6 6
7 WD 4 1 4 48 7 12
8 BD 5 4 - 4 8 1
9 4H 6 5 2 20 8 - 5
10 BD 8 24 5 24 8 6
11 WD 7 1 7 48 9 12
12 BD 10 4 8 4 10 1
13 4H 9 6 6 24 10 6
14 BD 12 20 - 20 10 5
15 EC - - - 288 11-16 72
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
6A = 6-bit Alphanumeric
4H =~ 4-bit Hexadecimal
IN - 1l-bit Numeric
1S -~ 1-bit Sign
48 -~ 4-bit Sign
BD -~ 1-bit Discard
WD -~ Word Discard
EC «

End Conversion

Figure 4-17

The “end run” control word differs from a “steady
state” control word only in that the end run bit is a
“one”. The contents of the tape channel selection and
advance block bits are irrelevant. If this is a ‘“no
printout” item, the first category bit of its control word
is a “zero”.

ConversioN ConNTroL PANEL: The layout of the in-
formation in Tape Data Storage, shown in Figure 4-16,
is the same regardless of which channel selection was
read in. Since the format of all lines of printout is the

4-30

same, only one conversion panel is required in this
example. This panel, which is identified in control word
bits 29-30 as panel 01, is wired according to the work-
sheet shown in Figure 4-17. Channel selection 1, for
example, fills Tape Data Storage with words 1, 2, 3, 4,
21, 22, 25, 26, 27,28, 5,6,7,8, 15, and 16. Step 1 on
the conversion panel discards the high-order 28 bits of
word 1. Step 2 converts the remaining 20 bits to the
five hexadecimal digits of employee number. The re-
maining steps apply the conversion and discard rules to
extract the six items of information which are required"
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to print the bond register. In Figure 4-17, which shows
the recommended format for conversion panel work-
sheets, the columns labelled “W” are used when chain
wiring to specify the last previous step at which the
same orders hub or repetitions hub was- wired. For
example, opposite step 5, which executes a 1-bit discard,
the “W” column contains a “1” which means that this
hub is wired from conversion step 1, the last previous
step to execute a 1-bit discard. Both the wiring and the
checking of control panels will be expedited by the use
of such worksheets.

Formar ConTtrROL TAPE: The bond register is to be
printed upon a 7%-inch-long, preprinted form with
three lines to the inch and 20 lines per form. This
means that the paper is to be advanced two lines after
each line is printed. All of the control words to be used
contain the same configuration of vertical format bits,
namely a “zero” in bit 28 to designate the normal or
channel control technique, a “one” in bit 23 which
specifies channel 2 as the controlling channel, and
“zeros” in all of the other vertical format bits. The
format control tape, shown in Figure 4-18, is the same
length as the printing form and contains 20 punches in
the alternate spaces of channel 2. The punch in channel
1 is the head-of-form punch which enables the operator
to line up the form at the first line of print by means of
the PRINTER-HEAD OF FORM switch. On the actual tape,
this punch will be offset one space below the position
indicated in the layout. The punch in channel 8 is an
end-of-form punch which may be used with the stop-
END OF FORM switch to check the vertical spacing prior
to the start of the run.

HorizonTaL FormaTt CoNTROL PANEL: The Horizon-
tal Format Control Panel governs the layout of each
line on the printed form. The Tape Channel Selection
Control Panel arranges the sequence of channels
(2-word groups) before they enter Tape Data Storage;
the Conversion Control Panel selectively converts and
discards information from Tape Data Storage but does
not change its sequence; the Output Format Control
Panel inserts spaces to position the line of print over
the 160 available print positions. However, only the
Horizontal Format Control Panel can arrange one line
differently from the others on the same form and insert
special symbols not recorded on the tape.

The bond register is a very simple example which
utilizes very few of the capabilities of the horizontal
format panel. Converted data is rearranged in a differ-
ent sequence and divided into six fields (see Figure
4-13). The use of control word bit 33 for special field
control purposes has been introduced as a simple ex-
ample of the flexibility of this panel. Only one horizon-
tal format panel, specified by the configuration 01 in
bits 31-32, is required to print the bond register. Figure
4-19 shows the worksheet for wiring this panel, while
the wiring diagram is illustrated in-Figure 4-20. This
wiring is developed as follows: - ,
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IY—MODEL 1400 OUTPUT PRINTING SYSTEM

HORIZONTAL FORMAT PANEL WORKSHEET

Field| Hub Type | Function Field | Hub Type | Function
1 1 Set Flip-flop Al to 1 6 U Begin field in PCA 66
U Special End PCB 66 + | Emit $ unconditionally
0 Set Flip-flop Al to 0 (Al=1)
PCB 66 + | Emit Space unconditionally
2 U Begin field in PCA 30 (A1=0)
PCB 34 End field unconditionally PCB 70 Emit Period unconditionally
PCB 72 End field unconditionally
3 |U Begin field in PCA 38
PCB 61 End field unconditionally 7 U Begin field in PCA 86
PCB 86 End horizontal format
4 | U Begin field in PCA 75 unconditionally
PCB 75 + | Emit $ unconditionally
(Al=1)
PCB 75 + | Emit Space unconditionally Notes: PCA(B) indicates Print Control A (B).
Al=0
PC(B 80 ) Emit Period unconditionally (Ax=y) indicates setting of specified
PCB 82 End field unconditionally flip-flop.
5 |U Begin field in PCA 90 Each + sign indicates use of an AND gate.
PCB 90 + | Emit $ unconditionally
(Al=1) Each '"function" wired more than once
PCB 90 + | Emit Space unconditionally requires use of an OR gate.
Al=0
PC(B 94 ) Emit Period unconditionally Each "hub type' wired more than once
PCB 96 End field unconditionally requires use of a commoning set.
Figure 4-19
(1) As mentioned, field 1 is used for special con- the bond register. In this case, it is desired to
trol purposes; fields 2 through 7 contain print dollar signs only in the first printed line
printed information. The use of field 1 is of each form with corresponding spaces in all
explained in paragraph (4). The uncondi- other lines. Thus only the ‘“head-of-form”
tional hubs of fields 2-7 are wired to print control words have “ones” in bit position 33
control A hubs 30, 38, 75, 90, 66, and 86, and all other control words have “zeros” in
respectively. This places the beginnings of the this bit position. The selective printing of
fields in these positions in Print Storage. dollar signs is accomplished using the first
(2) Print control B hubs 34, 61, 82, 96, and 72 are auxiliary flip-flop. One side of the flip-flop is
wired through an OR gate to an unconditional wired from the “one” hub of field 1 and, via
end-of-field hub, defining the print storage an AND gate, to the unconditipnal dollar sign
positions where fields 2 through 6 end. Note emitter. The other side is wired from the
that field 2, for example, is wired to occupy zero” hub of field 1, and, via another AND
print storage positions 30 through 34. How- gate, to the unconditional space emitter. The
ever, due to the automatic suppression of non- emitted dollar signs (or spaces) are sent to
significant zeros, a given field may not occupy print storage positions 66, 75, and 90. These
all of the positions defined by the print control hubs under print control B are wired through
A and B hubs. commoning hubs and OR gates to the AND
. L gates previously mentioned. (The reader may
(3) Print control B hub 86 is wired to the end- find it helpful at this point to review the func-
h.orlzont.al-format hub to reset Fh.e two step- tions of OR gates, AND gates, and common-
ping switches after field 7 is positioned. Note ing hubs.)
that each field to be printed must have its
beginning and ending defined-on the horizontal (5) Since the dollar amounts do not contain deci-

C))
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format panel, even though it contains but one
character.

The unconditional hub of field 1 is wired to
the special end hub in order that bit 33 of the
control word may govern the selective printing
of dollar signs to the left of dollar amounts in

mal points on the tape, these points must be
emitted and sent to print storage positions 70,
80, and 94. This is accomplished by wiring
from print control B hubs 70, 80, and 94 to
the unconditional decimal point emitter, via
an OR gate.
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SECTION IV—MODEL 1400 OUTPUT PRINTING SYSTEM

SAMPLE PROBLEM, MANUAL AND TAPE CONTROL WORDS

Ourtput ForMAT CoNTROL PANEL: In this example, all
information to be printed is positioned by the horizontal
format panel in the first 120 print storage positions.
Since no further spacing is required, the wiring of the
Output Format Control Panel is extremely simple. It is
only necessary to wire print storage hubs 30 through
96 to the corresponding output column hubs in both
halves of the panel. Note that if the programmer pre-
pares one output format panel with all 120 print storage
hubs wired to their corresponding output columns hubs,
such a panel can be used for all printing runs such as
the present example, in which all spacing and output

positioning is accomplished on the horizontal format
panel.

OpERATION : This completes the coding of the control
words, wiring of the control panels, and preparation of
the output format tape to print the bond register. As-
suming the necessary Magnetic File Unit connections,

the operator may now perform the begin run search.
The RUN SELECTOR switch is set on 1 and BEGIN RUN
SEARCH is pressed. The system searches the tape, read-
ing the even word of the eighth channel in channel selec-
tion 1 until it encounters the configuration 001 in the
begin run bits of such a word. Before starting the
printing run, the operator must check the following
switch settings:

(1) One of the three stop switches must be set to
oN to indicate at what point the operator
wishes to stop.

(2) The MANUAL BOARD switch is set to oFF.

(3) The PRIMARY CATEGORY switch is set to 1 and
all of the SECONDARY' CATEGORY switches are
set to OFF, as stated under “Control Words”.

(4) The MFU MANUAL CONTROLS switch must be
set to OFF to activate the START PRINT button.

SAMPLE PROBLEM, MANUAL AND TAPE CONTROL WORDS

To demonstrate the use of the Model 1400 Output
Printing System when only a portion of the required
control words are recorded on tape, a set of W-2 Fed-
eral Withholding Tax Statements will be printed from
the same payroll tape used in the bond register problem.
The reader will recall that the format of the payroll
tape (see Figure 4-12, page 4-26) contains two em-
ployees’ records per tape block. Figure 4-21 is a W-2
Withholding Tax Statement, showing the format of the
five lines of print required to complete the form.

To print the statement, the following information
is required from the tape:

(1) Total FICA Wages—most significant six
digits (excluding sign) of word 11 (or 41),

(2) Total FICA Tax—most significant four digits
(excluding sign) of word 12 (or 42),

(3) Total Wages—Ileast significant seven digits of
word 25 (or 55),

(4) Total Withholding Tax—Ileast significant six
digits of word 26 (or 56),

WITHHOLDING TAX STATEMENT
Federal Taxes Withheld From Wages

1957

Copy D - For Employer

SOCIAL SECURITY INFORMATION INCOME TAX INFORMATION EMABRED
$ 0000,001s 00,00]s 00000, 00 |$ 0000, 00 X
T s g NI 3 %% 5 85 s
Total F.1.C.A. Wages* F.I.C.A. employee tax Total Wages* Paid in 1957 Federal Income Tax
Paid in 1957. withheld, if any. withheld, if any.
Type or print EMPLOYER'S identification number, name, and address below.
Minneapolis Honeywell Regulator Company
Datamatic Division
151 Needham Street, Newton Highlands 61, Mass.
Reporting Unit 21.7 41-0415010
I Type or print EMPLOYEE'S social security account no., name, and address below.
y OOO-OO‘-OOOO EMPLOYER: Thi i ided for § i in keepi
E AAAAAAAAAAAAAAAAAAAAAAAA : This copy is provided for your convenience in keeping
- AAAAAAAAAAAAAAAA your.withholding. records.
" AAAAAAAAAAAAAAAA
< e 2 Q 8 »
FORM W-2 - U. §. Treasury Deportment, Internal Revenue Service *Before Payroll deductions ’ ¢« o ° o
Figure 4-21
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SECTION [V—MODEL 1400 OUTPUT PRINTING SYSTEM

SAMPLE PROBLEM, MANUAL AND TAPE CONTROL WORDS

(5) Marital Status—one alphanumeric character
to right of sign digit of word 25 (or 55),

(6) Social Security Number—Ileast significant nine
digits of word 29 (or 59),

(7) Employee Name—words 2, 3, and 4 (or
32-34),

(8) Street Address—words 5 and 6 (or 35 and
36),

(9) City and State—words 7 and 8 (or 37 and
38).

Owing to the differences in format among the
various lines of printout, four basic types of control
words are required to print the W-2. (Lines 4 and 5
can be printed by the same manual control word as their
formats are identical.) The printing of W-2 forms is
performed only once each year and consequently, it is
impractical to insert four different control words in
each payroll item. The programmed solution utilizes
one control word from tape (word 30 or 60) to print
the employee’s name and prints the balance of the form
under control of the Manual Control Panel.

Tare CHANNEL SELECTION CONTROL PANEL: A total
of four tape channel selections are wired on this control
panel, two of which extract the pertinent information
from the first item of the tape block and two which read
the corresponding channels from the second item.
Channel selection 1, which reads the information to
print lines 1, 2, and 4, comprises channels 5 and 12
(to print line 1) ; channel 2 (to print line 4) ; channels
4, 6, 7, and 8 as fillers to complete the selection; and
channel 14 (to print line 2). Channel 14 is the eighth
channel of the array because it contains the control

word which is used during the begin run search to
identify the payroll record. Channel selection 2 consists
of channels 0 and 1 (to print line 3); channel 3 (to
print line 5); channels 4, 6, 7, and 8 as fillers; and

- channel 14 (to control the printing of line 3). Again

channel 14 must be in the eighth channel position since
one of its words is used as a control word. Channel 3
must occupy the same position in the array as did chan-
nel 2 in selection 1 in order to process lines 4 and 5
with the same Conversion Control Panel. Channel selec-
tions 3 and 4 correspond to selections 1 and 2, respec-
tively, except that they read information from the
second item in the tape block. The wiring of the Tape
Channel Selection Control Panel is shown in the work-
sheet of Figure 4-22.

ConversioNn ConNTrROL PANELS: This problem uses all
four conversion panels. Panel 01 processes the infor-
mation in channel selection 1 (or 3), extracting the
pertinent information from the first and second channels
selected to print line 1 and discarding the remainder of
the array. Panel 10 processes the information from the
same channel selections but discards the first 7 channels
and converts part of the eighth channel to print line 2.
Panel 11 processes the information from selection 2
(or 4), printing the employee’s name from the per-
tinent portions of the first two channels and discarding
the remainder of the array. Panel 00 operates on all
four channel selections, converting the third channel in
each case and discarding the balance of the array. The
third channel of selection 1 (or 3) yields line 4, the
street and number, while the corresponding channel of
selection 2 (or 4) yields line 5, the city and state. The
worksheets used in wiring the conversion panels are
shown in Figure 4-23.

TAPE CHANNEL SELECTION PANEL WORKSHEET

lockette *

Position 1 2 3 4 5 6 7 8
1 5 0 20 15
2 12 1 27 16
3 2 3 17 18
4 4 4 19 19
5 6 6 21 21
6 7 7 22 22
7 8 8 23 23
8 14 14 29 29
* Blockettes 9~15 not used.

Figure 4-22
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SECTION IV—MODEL 1400 OUTPUT PRINTING SYSTEM

SAMPLE PROBLEM, MANUAL AND TAPE CONTROL WORDS

CONVERSION CONTROL PANEL WORKSHEET

Panel 01
ces Blockette
Ste Ord w i igi
) rder Repetitions | W | Bits Word(s) Digits
1 BD - 4 - 4 1 1
2 4H - 6 - 24 1 6
3 BD 1 24 - 24 1, 2 6
4 4H 2 4 1 16 2 4
5 BD 3 32 - 32 2, 3 8
6 6A - 1 - 6 3 11/2
7 BD 5 10 - 10 3 21/2
8 4H 4 7 - 28 3 7
9 BD 7 24 3 24 4 6
10 4H 8 6 2 24 4 6
11 EC - - - 576 5-16 144
Panel 10
1 WD - 14 - 672 1-14 168
2 BD - 12 - 12 15 3
3 4H - 9 - 36 15 9
4 EC - - - 48 16 12
\W-‘/—’\V—N
Panel 11
1 WD - 1 - 48 1 12
2 6A - 24 - 144 2-4 36
3 EC - - - 576 5-16 144
-, N
-\__/—\’/vaf-—ﬁ-
Panel 00
1 WD - 4 - 192 1-4 48
2 6A - 16 - 96 5, 6 24
3 EC - - - 480 7-16 120
6A =~ 6-bit Alphanumeric
4H - 4-bit Hexadecimal
IN ~ 1l-bit Numeric
1§ - 1-bit Sign
4S -~ 4-bit Sign
BD -~ 1l-bit Discard
WD - Word Discard
EC ~ End Conversion
Figure 4-23

ConTrROL WoRrDs: It was previously noted that this
problem requires four basic types of control words and
that three of these are wired on the Manual Control
Panel, the other being recorded on the payroll tape.
The only other control word used is the end-run varia-
tion of the tape control word, which the programmer
places in the. last item of the payroll record. The bit

4-36

structure of these five control words is shown in Figure
4-24, the control word worksheet. Several points may
be noted from this figure:

(1) No use is made of the Category feature, so
that the PRIMARY CATEGORY switch should be
set to OFF in this example,



CONTROL WORD ‘LAYOUT

Leb

MCB PROG.STEPS {[*—MEANINGLESS ON MCB—=
Bit Position . 52|51 [s0|ao [agla7|agas[aala3|a2ia 1 |a0[30|38[37 36[35[34[33]32 3l30|2928272625|24 3| ,-iZOIISIIB i7[18|1s|14i3hi2 IIIIO 9|8 1|st5 a3f2]1
TransferWeight . 7 64218421a42|eazue42|e42|s42|[s42|sIJIRZAnls':sE,:Ezlwszzz?zmlhgint—lz—lra42|
FIELD SELECTION 28|k 2| Channes 51 7are j%[s| carecoRy :
ContrOI Word 20]19118[17 1161514113 12(11{1I0|9 |8 |7 |6 |5 |4 3|2} g g g 2 7 C:A:N:L: 271 é ScErI'.AE’(‘:#E)I;l 2 BER%I: cholS::rr
Tax Information (line 1) olojoojolo]olo|olololo]1]1]1]1]1]0]0}0]0{1|0[1]0]0]0]0
1. Manual Control Word No. 1 0 0 0 G 8 5 0
Social Security Number (line 2) |o]olo]o|o]o]o]o]o]o]o]o|o[o]o]o]o]olo]1]o[1]1]0]o]o]oo
2. Manual Control Word No. 2 0 0 0 0 1 6 0
Name - Steady State (line 3) olo[o]o]o]o]olo|o]o[o]o[o]o]o]o]o]o[1]0]o[1]1] 1[o[o[o]o]
3., Tape Word 30 (or 60) 0 0 0 0 2 7 0
Street & No.,City & State (lines 5) [0{0]0|o[o]o]o]o|o]o]o]o]o[o[o[o[o]1]0[o]o[1]0| o] 0] o] o] o[ o] 1] o]
4, Manual Control Word No. 3 0 0 0 0 4 4 0 4t
Name - End Run (line 3) olololololololololololo|d o[o]o] old 10| ol 1[1]1] ] of o[ o[ 1] o[ o] O] of o] o]
5., Tape Word 30 {or 60) o | o 0 0 2 7 0 4:1 0 |
L L T PP TR |
HERRRRRRRRRARRARRNRRRARRANRRRREREEa!
IIERENERRRRNRRANRRNERE NN
Remarks: 1;!
et prd -
O] O O| D}
— S o
o L4 e
ro] SNl Tol 1} Uvo
. Eactisticiec] gr‘: E! ﬁ
oot H
: FEEEEEED 3
AR
Omgtgggggzgmmnwmqnu— Moo em o~ ©ww T 0N -
Figure 4-24
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SECTION IV—MODEL 1400 OUTPUT PRINTING SYSTEM

SAMPLE PROBLEM, MANUAL AND TAPE CONTROL WORDS

(2) The channel control mode of vertical format
control is used exclusively, with channel 2 as
the controlling channel,

(3) All five control words designate horizontal
format panel 01 for further processing.

Manual Control Word 1 governs the printing of
the first line of information, derived from channel selec-
tion 1 (or 3). Conversion panel 01 is designated. The
five fields of information in this line are controlled on
the horizontal format panel by the “ones” in field selec-
tion bits 4-8. (Fields 1-3 are used for special control
functions in this example.)

Manual Control Word 2 governs the printing of

line 2, the Social Security Number. Conversion panel
10 is designated. Field selection bit 1 is a “one” to
specify the horizontal format and emission parameters
of this line. These parameters are discussed under
“Horizontal Format Control Panel”.

Tape Word 30 (or 60)—steady state: This word
is used to print line 3, the employee name. The tape
channel selection bits of this word (0000) return con-
trol to the Manual Control Panel after this line is
printed. Conversion panel 11 is designated. Field selec-
tion bit 2 is a “one” to specify the horizontal format

()
=
F
C
I

parameters of this line. The begin run bits contain the
configuration 010, used to identify the items used in the
withholding tax run.

Manual Control Word 3 governs the printing of
employee s address, lines 4 and 5. Conversion panel 00
is designated and converts the information to print both
of these lines. Field selection bit 3 is a “one” to specify
the horizontal format parameters of this line.

Tape Word 30 (or 60)—end run: This word is
identical to the steady state form except that the end
run bit is a “one”. The programmer places this word
in the last item to be processed to indicate the end of
the printing run.

FormaT ConTROL TAPE: The channel control technique
of vertical format control is used to print the W-2
forms, with channel 2 as the controlling channel. The
tape is shown in Figure 4-25, together with a portion
of a W-2 form to show the correspondence of punches
with the printout lines. The tape is 22 punch positions
(about 334 inches) long. Channel 2 is punched in posi-
tions 5, 15, 16, 17, and 18. Channel 1 is punched in
position 1 to designate the head of the form and channel
8 in the 18th position to designate the end of the form.

i u

~ WITHHOLDING TAX STATEMENT 1957 ?

- 2| Federal Taxes Withheld From Wages ;
= SOCIAL SECURITY INFORMATION INCOME TAX |f§'

- | ¢ Qo00, 0gls 00,00s 00000, 00

- g TorolPZ'IdC.:];g/;ges* F. lsl'ﬁhslr;\pt?);egfax Total Woges* Paid in 1957

- s Type or print EMPLOYER'S identification number, name, and address below.

- g Minneapolis Honeywell Regulator Company

Datamatic.Division
151 Needham Street, Newton Highlands 61, Mass.
Reporting Unit 21.7

41-0415010 )

[ /8

iu.

. APP. L.R.S. 12-11-56

woe

Type or print EMPLOYEE'S social security account no., name, and address below.
- 000-00-~-0000
AAAAAAAAARAAAAAAAAAAAARA
AAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAA

134
o~

36

o
~N

1z

FORM W-2 - U. S. Treasury Department, Internal Revenue Service

| A~

u
= =

o

Figure 4-25
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SECTION |[V—MODEL 1400 OUTPUT PRINTING SYSTEM

SAMPLE PROBLEM, MANUAL AND TAPE CONTROL WORDS

MANUAL CONTROL PANEL WORKSHEET

Step| Control Word |Blockette | Advance Block| Last Step| | MCW 1 2 3 4 5 6 7 8
1 Manual No. 1 1 — TWC 4 1 6
2 Manual No. 2 1 VF 2 2 2
3 Even 2 CV 01 [10 |00
4 Manual No. 3 1 HF 01 {01 |o1
5 Manual No. 3 2 Fl 0 1 0
6 Manual No. 1 3 F2 0 0 0
7 Manual No. 2 3 F3 0 0 1
8 Even 4 F4 1 0 0
9 Manual No. 3 3 F5 1 0 0

10 Manual No. 3 4 \— Fb6 1 0 0

11 7 1 0 0

12 8 1 0 0

13 F9 1 0 0

14 F10 0 0 0

15 Fll 0 0 0

16 Fl2 0 0 0

17 F1l3 0 0 0

18 Fl4 0 0 0

1 F15 0 0 0

20 Fl6 0 0 0

21 F1l7 0 0 0

22 F18 0 0 0

23 F1l9 0 0 0

24 F20 0 0 0

25

26

27

28 (Binary bars omitted for simplicity)

29

30

31

32

33

Figure 4-26

ManvaL ConTror PaNEL: Figure 4-26 is the work-
sheet for wiring the Manual Control Panel. The lower
portion of the panel contains the wiring for the per-
tinent bits of the three manual control words, plus the
weight count values of these bits. The upper portion of
this panel contains the wiring which directs the system
through the control cycle to process the two items in a
tape block. This includes the designation of the control
word and the channel selection to be used, the last step
in the cycle, and the step prior to which the tape is
advanced. The control cycle in this example consists of
ten manual panel steps. The tape is advanced prior to
step 1, except when beginning a run. Thus the last step
hub is wired to step 10 and the advance block hub to
step 1. The first step also selects manual control word
1 and tape channel selection 1 to process the first line
of printout. Step 2 reads the same channel selection
and processes it under control of manual control word 2
to print the second line. Step 3 specifies channel selec-
tion 2 and passes control to the even word of the eighth
channel in this selection. This word has the configura-

tion 0000 in the tape channel selection bits (see Figure
4-24) and thus returns control to the next manual con-
trol step. Step 4 reads channel selection 1 and processes
it under control of manual control word 3, while step
5 operates under the same control word upon channel
selection 2. Steps 6 through 10 repeat the same cycle of
control words, but read channel selections 3 and 4 to
process the second item in the tape block. At the con-
clusion of step 10, the stepping switch resets to 1, the
tape advances, and the cycle is repeated. Figure 4-27
is a summary table of the ten-step control cycle which
prints two W-2 tax forms.

HorizonTAL ForMAT CoNTROL PANEL: In order to
demonstrate some of the features of the horizontal
format panel, all five lines of printing in the withhold-
ing tax problem are wired on a single such panel. This
wiring would be somewhat simpler if all four horizontal
format panels were used, but by using only one it is
possible to illustrate the use of certain special control
functions.
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SAMPLE PROBLEM, MANUAL AND TAPE CONTROL WORDS

4-40

Figure 4-28 is the worksheet for wiring the hori-
zontal format panel. Note the following:

(1)

(2)

(3)

4)

Fields 1-3 are used for control purposes.
Thus, the unconditional hubs for these fields
are wired through an OR gate to special end.
This signifies that no information is printed
in these fields, but that the value of the corre-
sponding field selection bits (33-35) is con-
sulted to determine the settings of the auxil-
iary flip-flops to which these fields are wired.
Fields 1-3 are wired to auxiliary flip-flops 1-3,
respectively.

The first line of printing has five separate
fields, which are controlled by field selection
bits 4-8. To distinguish this line from the
others, these bit positions contain “ones” in
the first manual control word and “zeros” in
all other control words. The “one” hubs of
fields 4-8 are wired to print control A hubs
14, 27, 61, 38, and 51, the respective starting
positions of these fields in print storage (see
Figure 4-21).

The remaining lines of printing all start at
print storage position 13 and consist of a
single field (field 4). The “zero” hub of field
4 is wired to print control A hub 13 and a
“zero” in the fourth field selection bit signifies
that one of the lines 2 through 5 is to be
printed. Any differences among these lines are
signified by the first three fleld selection bits.

The first four fields of line 1 end at positions
20, 31, 61, and 45, respectively. Since the
“one” hubs are active during the printing of
this line, the corresponding print control B
hubs are wired through an OR gate to a “one”
end-of-field hub. The last field ends at posi-
tion 57; therefore print control B hub 57 is

(5)

(6)

(7)

Printout Line Contents Tape Words Channel Selec, Conv, Panel | Control Word
Item 1, line 1 Tax Information 11, 12, 25, 26 No. 1 01 Manual No, 1
Item 1, line 2 Soc. Security No. 29 No. 1 10 Manual No. 2
Item 1, line 3 Employee Name 2, 3, and 4 No. 2 11 Tape No. 30

Item 1, line 4 Street Address 5 and 6 No. 1 00 Manual No. 3
Item 1, line 5 City and State 7 and 8 No. 2 00 Manual No. 3
Item 2, line 1 | Tax Information 41, 42, 55, 56 No. 3 01 Manual No, 1
Item 2, line 2 Soc. Security No. 59 No. 3 10 Manual No. 2
Item 2, line 3 Employee Name 32, 33, and 34 No. 4 11 Tape No, 60

Item 2, line 4 Street Address 35 and 36 No. 3 00 Manual No. 3
Item 2, line 5 City and State 37 and 38 No. 4 00 Manual No. 3

Figure 4-27

wired to the “one” hub of end horizontal

format.

Normally, decimal points are not recorded on
tape but are emitted on the horizontal format
panel. In the first printout line, decimal points
are required in positions 18, 29, 43, and 55.
These hubs under print control B are wired
through an OR gate to the “one” hub of the
decimal point emitter.

The last four lines of printing all start at the
same position ; however, line 2 ends at posi-
tion 23, line 3 at position 36, and lines 4 and 5
at position 28. These three hubs under print
control B are wired to AND gates and from
there through an OR gate to the “zero” hub
of end horizontal format. The other entries to
these AND gates are wired from the appro-
priate auxiliary flip-flops. Auxiliary flip-flop
1, set by the “one” in field selection bit 1 of
the second manual control word, controls the
emitters and the end of horizontal format for
the Social Security Number. Since two func-
tions are controlled, the exit from the flip-flop
is wired through a commoning set to two dif-
ferent AND gates, one of which controls each
function. Auxiliary flip-flop 2, set by the
“one” in field selection bit 2 of tape word 30
(or 60), is wired to the AND gate which con-
trols the end of the third line. Auxiliary flip-
flop 3, set by the “ones” in field selection bit 3
of manual control words 3 and 4, is wired to
the AND gate which governs the end of the
fourth and fifth. lines.

The format of the Social Security Number in
line 2 requires hyphens in positions 16 and 19.
These hubs under print control B are wired
through an OR gate to one of the AND gates
controlled by auxiliary flip-flop 1, which is in
turn wired to the hyphen emitter.




SECTION IV—MODEL 1400 OUTPUT PRINTING SYSTEM

SAMPLE PROBLEM, MANUAL AND TAPE CONTROL WORDS

HORIZONTAL FORMAT PANEL WORKSHEET

Field| Hub Type | Function Field | Hub Type | Function
1 1 Set Flip-flop Al to 1 5 1 Begin field in PCA 27
U Special End PCB 29 Emit Period (1)
0 Set Flip-flop Al to 0 PCB 31 End field (1)
2 1 Set Flip-flop A2 to 1 6 1 Begin field in PCA 61
8) Special End PCB 61 End field (1)
0 Set Flip-flop A2 to 0
7 1 Begin field in PCA 38
3 11 Set Flip-flop A3 to 1 PCB 43 | Emit Period (1)
U Special End PCB 45 End field (1)
0 Set Flip-flop A3 to 0
8 1 Begin field in PCA 51
4 1 Begin field in PCA 14 PCB 55 Emit Period (1)
PCB 18 Emit Period (1) PCB 57 End horizontal format (1)
PCB 20 End field (1)
0 Begin field in PCA 13 Notes: PCA(B) indicates Print Control A (B).
PCB 16 + | Emit Hyphen unconditionally o . e
(Al=1) (Ax=y) indicates setting of specified
PCB 19 + | Emit Hyphen unconditionally flip-flop.
(Al=1) Each + sign indicates use of an AND gate.
PCB 23 + | End horizontal format (0) . .
(Al=1) Each "function'" wired more than once
PCB 28 + | End horizontal format (0) requires use of an OR gate.
(A3=1) Each "hub type'" wired more than once
PC(B 2361;' End horizontal format (0) requires use of a commoning set.
A2=

Figure 4-28

Outpur ForMAT CoNTROL PANEL: ‘As in the case of
the bond register example, all printed information is
laid out by the horizontal format panel in the first 120
print storage positions. Since the desired output format
is achieved in the print storage section, all that is re-
quired on the output format panel is a one-to-one con-
nection of hubs 13 through 61 from the Print Storage
section to the Output Column section in both halves of
the panel. The withholding tax example is another
instance which could utilize an output format panel
whose 120 print storage hubs are wired to the corre-
sponding 120 output column hubs.

OpEerATION : To perform the begin run search, set the
RUN SELECTOR switch to 2 and press the BEGIN RUN
SEARCH button. The tape will be searched until the
configuration 010 is encountered in the even word of
the eighth channel in channel selection 1. The following
switch settings must be established before the printing
run is started:

(1) One of the three stop switches must be “on”
to indicate at what point the operator wishes
to stop,

(2) The PRIMARY CATEGORY and all SECONDARY
CATEGORY switches are set to OFF since no cate-
gory functions are performed in this example,

(3) The MFU MANUAL CONTROLS switch must be
"set to OFF to activate the START PRINT button.

(4) The MANUAL BOARD switch must be “on” to
start the run on the Manual Control Panel.
Two methods of utilizing this switch are de-
scribed under “Converter Console Panel” on
page 4-22. The reader is advised to review the
paragraph pertaining to the MANUAL BOARD
switch on this page and to note that either of
the methods described will be satisfactory for
the tax form problem.

When the last item of the printing run is reached,
with the STOP-END OF RUN switch set to ON, the system
will stop on the end-run control word, which contains a
“one’” in bit position 8. Since this control word governs
the processing of the third printout line, the system will
stop after printing only three lines of the last form.
This form is then completed by setting the sToP-END OF
FORM switch to oN and pressing the START PRINT button.
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SECTION IV—MODEL 1400 OUTPUT PRINTING SYSTEM
MODEL 1400 CONVERSION CODES

MODEL 1400 CONVERSION CODES

Tape Code Model 1400 Code Printed Character ) Effect on Zero Suppression

1-bit Numeric Conversion

0 000000 0 %

1 000001 1 %
. 1-bit Sign Conversion
0 100000 - %
1 001101 + %
4-bit Hexadecimal Conversion
0000 000000 0 (zero) -
0001 000001 1 stops
0010 000010 2 "
0011 000011 3 "
0100 000100 4 "
0101 000101 5 "
0110 000110 6 "
0111 000111 7 "
1000 001000 8 "
1001 001001 9 "
1010 010010 B "
1011 - 010011 C "
1100 010100 D "
1101 010101 E "
1110 010110 F "
1111 010111 G "
6-bit Alphanumeric, lst Quadrant
000000 000000 0 (zero) -
000001 000001 1 stops
000010 000010 2 "
000011 000011 3 "
000100 000100 4 "
000101 000101 5 "
000110 000110 6 "
000111 000111 7 !
001000 001000 8 "
001001 001001 9 "
001010 001010 ' (apos.) "
001011 001011 # "
001100 001100 @ "
001101 001101 + "
001110 001110 space "
001111 001111 ‘space "

(Binary bars omitted for simplicity.)

% The l-bit Numeric and 1-bit Sign rules have no effect on zero suppression. Each character con-
verted under these rules will be printed but the zero condition previously in effect will remain in
effect. i

Table 4-1, page |
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SECTION IV—MODEL 1400 OUTPUT PRINTING SYSTEM
MODEL 1400 CONVERSION CODES

Tape Code Model 1400 Code Printed Character Effect on Zero Suppression

6-bit Alphanumeric, 2nd Quadrant

010000 010000 space starts
010001 010001 A "
010010 010010 B "
010011 010011 C !
010100 010100 D "
010101 010101 E "
010110 010110 F "
010111 010111 G "
011000 011000 H "
011001 011001 1 "
011010 011010 CR "
011011 011011 . (period) "
011100 011100 (] "
011101 011101 ( B
011110 011110 ) "
011111 011111 space "
6-bit Alphanumeric, 3rd Quadrant

100000 100000 - {minus) starts
100001 100001 J "
100010 100010 K "
100011 100011 L "
100100 100100 M "
100101 100101 N "
100110 100110 O (letter) "
100111 100111 P "
101000 101000 Q "
101001 101001 R "
101010 101010 = "
101011 101011 $ "
101100 101100 * "
101101 : 101101 ¢ "
101110 101110 space "
101111 101111 space "
6-bit Alphanumeric, 4th Quadrant

110000 110000 & starts
110001 110001 / "
110010 110010 S "
110011 110011 T "
110100 110100 U "
110101 110101 ' "
110110 110110 w "
110111 ' 110111 X "
111000 111000 Y "
111001 111001 Z "
111010 111010 : {(colon) "
111011 111011 , {comma) "
111100 111100 % "
111101 111101 1/2 "
111110 111110 space "
111111 111111 space "

Table 4-1, page 2
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