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INTRODUCTION

This manual describes the Model 4521-1 and Model 4523-1 Line Printers, Figure 1,
that are available with the XL40 Distributed KeyProcessing System. Both printers
operate identically and differ only in rated speed as shown in the following
table:

Model Rated Speed
4521-1 170 lines/minute
4523-1 300 lines/minute

A line printer supports system operations in four important areas:

° Supervisory Reports - Printing of production logs and status reports
generated by the XL40 System.

e Tape Listing — Tape-to-printer listing of files created on the XL40
or on other data processing equipment.

° Batch Listing — Preparing of detail listings of batches stored on
the system's magnetic disk unit.

o Report Writing - Printing reports which have been generated from keyed
data incorporating report requirements such as headings, subheadings,
totals and page numbering.

PRINTER CHARACTERISTICS

The printer has 96 printable characters including the 64 character ASCII set and
the lower case alphabet. In Table 1, those characters that are in addition to
the ASCII set are listed in the right two columns.

Because of an electronic VFU (Vertical Forms Unit) control, no carriage tape is
required. Table 2 summarizes the operating characteristics and installation
requirements.

The Models 4521-1/4523-1 permit printing at the full rated speed in most cases.
When lowercase characters include descenders (gjpqy), or if a character is under-—
scored, the rated speed for that particular line is 130 or 240 lines per minute.
The actual print rate for a particular application depends on the total number of
lines to be printed, number of lines skipped, number of lines with lowercase
descenders and amount of other concurrent system activity.
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Table 1. Printable Characters
Bits 4 - 1 Bits 7 = 5
008 0/]1.0 0})1 120
0 0000 space 0 @
A 0001 ! 1 A
2 0010 1
3 0011 #
4| 0100 $
5 0101 plot %
g, 0110 8 LPI &
k. 0111 !
3 1000 elong char (
| 1001 )
QA 1010 line feed *
O3 1011 vert tab +
oc 1100 form feed 5
oD 1101 carr rtn =
1110 shift out .
OF 1111 shift in /




Table 2. Printer Characteristics

Up to 300 LPM

9 x 7 dot matrix

Set 96 standard ASCII

‘}Tformat 132 characters per line

10 characters per inch

6 or 8 lines per inch

Pin feed, continuous fan fold

'Tﬁiﬂth 4 inch (10.16 cm) to 16 inch (40.64 cm)

Single part 15 1b (6.8 kg) to 100 1b (45.36 kg)

Single line, 33 ms 6 LPI, 25 ms 8 LPI

Electronic top-of-form
Electronic 12-channel VFU

4 mil nylon, 1 in. (2.54 cm) x 60 yd (54.86 cm)
16.5 in (41.91 cm) high

30.0 in (76.2 cm) wide

24.0 in (60.96 cm) deep

215 1b (81.65 kg) with pedestal

100, 110, 120, 200, 220, 240, 50 or 60 Hz single
phase

+10%, - 15%

550 watts max.

40F to 100F

-40F to 150F

20% to 90% (excluding.condensation)
.52 to 95% (excluding condensation)

500 Btu/hr.
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PRINTER OPERATION

The power switch is located on the left side at the base of the printer. All

other controls and indicators are located on the right side of the console cover.

Table 3 lists the controls and indicators and describes their functions.

PAPER LOADING

The following procedures for loading paper refer to Figure 2.

1, The printer should be powered on with the ON LINE indicator off.

2% Lift the console cover.

8 Set Form Thickness Adjustment lever to load position by moving it
upward. The platen moves away from the ribbon and print hammer.

4, Open the tractor gates on both the left and right tractors.

35 Insert the paper through the slot on the bottom of the printer and

pass it over the platen.

Table 3. Controls and Indicators

Control/Indicator

Function

POWER ON/OFF

Turns on power to the printer.

switch

POWER Lighted when power switch is on.,

indicator

CHECK Lighted when printer is not ready because of paper fault
button/ or an error condition. Printer cannot go on line if
indicator CHECK is lighted. Depressed to clear error condition.

8 LPI Selects spacing of either 8 lines per inch (lighted) or
button/ six lines per inch (unlighted). Operational only when
indicator printer is off line.

PAPER ADVANCE
button

Advances paper 6 or 8 lines per inch. Operational only
when printer is off line.

TOP OF FORM

Advances paper to the top of the next form. Operational

button/ only when printer is off line. Lights only when
indicator electronic VFU is loaded.
ON LINE Enables printing to begin. Lighted when the printer is
button/ on line.
indicator
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6. Raise the paper to the traectors and fit the sprocket holes on the left
and right margins of the paper to the feed pins on the tractors. If
the feed pins and sprocket holes do not match, loosen the knob on the
right tractor and move it to the right or left until a match is made.

7. Slide the right tractor until there is very slight tension across the
paper. Too little tension causes wavy print lines. Too much tension
causes the paper to jam in the printer and can make decollation and
bursting difficult.

8. Tighten the knob on the right tractor. Be certain that the left side
of the paper is close to the 1 on the print registration scale. This
ensures that the paper passes over the paper—out detector. The CHECK
indicator lights if this condition is not met.

9. Depress the TOP OF FORM button.

10. Using the Vertical Form Positioner knob, set the top of the paper at
the point printing is to start by aligning that point between TOP FORM
on the left and right tractors.

1L Turn the Vertical Form Positioner wheel until the white pointer on the
wheel aligns with the tip of the wheel casing.

14272 Turn the Vertical Form Position knob counterclockwise one revolution.

The white pointer on the wheel is again aligned with the tip of the
wheel casing.

1135 Pull downwards on the paper where it enters the paper slot to make it
taut in the printer.

14. Move the Form Thickness Adjustment lever downwards to the appropriate
thickness.

Note

If the Form Thickness Adjustment lever is
not closed or is positioned incorrectly for
the thickness of the form, printing may not
occur, and the ribbon may be destroyed.

14, Close the console cover and depress TOP OF FORM. If the CHECK indicator

lights, depress the CHECK button. If it remains lighted, verify that

paper is loaded properly according to steps 1 through 12 above and that
the console cover is closed.

15. Depress the ON LINE button to put the printer on line.

CHANGING RIBBON

The ink ribbon prints approximately 150,000 lines before replacement is needed.
It should be replaced with Printronix Part No. 102493-001.

1-7
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~ Place the reels of the new ribbon on the hubs and thread as shown in
~ the drawing between the ribbon reels in the interior of the console.

Note

The end of reel sensor wires (diagonal
stitching on the ribbon at the end of
the reel) must be taken up on the reel.

Rotate either reel to take up slack and ensure that the ribbon runs
smoothly over the guides. A twisted ribbon causes missing characters,
shortens ribbon life, and creates paper jams.

'urn printer power omn.

Set the Form Thickness Adjustment lever to the position suitable for
‘the paper or form in the printer.

Note

If the Form Thickness Adjustment lever is
not closed or is positioned incorrectly for
the thickness of the form, printing may not
occur, and the ribbon may be destroyed.

be used to produce outputs in conjunction with various

s and commands. This is done by designating the line

JT device or the LOG DEVICE through the SET command. When
evices, the printer advances one line after each line is

bamwr—



RIBBON GUIDE

RIBBON GUIDE

FORM THICKNESS LATCH LEFT RIBBON DIAGRAM OF LATCH RIGHT RIBBON
ADJUSTMENT REEL RIBBON PATH REEL
Figure 3. Ribbon-Changing Facilities




an also be used to print reports or forms in a layout designed
eature is available with the supervisor command PRINT and is
he electronic VFU and print control characters placed in the

zed Format contained in the User Program Library. (Appendix A of the
nce Manual describes the User Program Library.)

r a VEU batch into the system, the keystation operator selects the enter
om the work menu and responds to the prompts in the usual manner. For
name, VFU-FORM is entered.

opens and the following prompt is displayed:

ER NUMBER OF LINES ON FORM (1 to 128)

 total number of lines on the form. Up to 128 lines are allowed. The

Character Channel

WoNOW»EHEWN -

HWN FOQOWEP>O0ONOTUVPEWN -

|

L
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After each line of the form is accounted for with either a channel number or an
asterisk, an E is keyed to indicate the end of the batch. For example, if a VFU
control for 80 lines is entered, the 8lst position in the field displayed should
contain an E. The batch closes automatically and batch and operator statistics
are displayed. The system checks for errors, however, and the batch will not
close if an error exists,

LOADING A VFU BATCH

After the batch is closed it is loaded into the printer through the supervisor
command, PRINT. When loading a VFU batch it is the only batch which can be
loaded during that running of the PRINT command. To indicate to the system that
this is a VFU batch and not an ordinary data batch, when the system prompts
PRINT OPTIONS, TRANS is selected and a translation code of 22 is entered. The
TOP OF FORM indicator light on the printer console lights when the VFU batch is
loaded. That VFU batch stays resident in the printer until another VFU batch is
loaded or the printer is powered off.

REPORT LAYOUT

Reports can be printed in a user-designed layout. In the Format which controls
data entry, the first field of a record to be printed contains either one or two
VFU print control characters. The first character designates either the channel
of the electronic VFU to be selected or the number of lines to skip. Skipping a
line is called slewing. The second character indicates the sequence in which
paper movement and printing are to occur. The system treats these characters
like any other data, and they must be assigned no output positions (checkbox 15
on the Source Input Form). If the print control characters are not entered as a
field in the Format, they may be generated by MOVE or COMPUTE statements in the
COBOL Procedure section of the Format. If the print control characters vary from
print job to print job, they can be manually keyed by the keystation operator at

the time the data batch is entered.
VFU print control characters which may be placed in the Format are:

Character Function

Input Record
Position 1

Skip to Channel 1 (top of form)
Skip to Channel 2
Skip to Channel 3
Skip to Channel 4
Skip to Channel 5
Skip to Channel 6
Skip to Channel 7
Skip to Channel 8
Skip to Channel 9
Skip to Channel 10
Skip to Channel 11
Skip to Channel 12

OmPpwOwooo~NOWU P LN -




Function

Line P
Lines

Lines

Lines

Lines

Lines

Lines

Slew Lines

Slew 9 Lines ;
Slew 10 Lines

Slew 11 Lines

Slew 12 Lines

Slew 13 Lines

Slew l4 Lines

Slew 15 Lines

Slew
0 Slew
Slew
Slew
Slew
Slew
Slew

WoOo~NOULHFWN —~

XE<CcHOLIOWO ZRX

Input Record blank Paper movement occurs before
Position 2 printing

Any Other Printing occurs before paper
Character movement

Code Function
0A Line Feed °
ocC Top of Form ol

Note

If data records contain binary or hexa-
decimal conversion as part of the data
entry Format, the records should not be
printed. The system cannot distinguish
between the OA and OC as print control
characters and the OA and OC as data

1 ‘a record. Unwanted paper

ffer overflows and data is lost. A sample application is




EDIT SUBPROGRAM

Data is stored on disk with no punctuation such as dollar signs or decimal points.
In order to insert punctuation into a data field for a printed report, the EDIT
Subprogram is used. EDIT is available in the User Program Library.

The EDIT Subprogram permits the creation of an edit mask. An edit mask is a frame
to hold punctuation in specified positions. Data is moved into the frame around
the punctuation. The frame and data are then printed on paper.

DESIGNING AN EDIT MASK

Use of the EDIT Subprogram requires careful analysis of the data to be edited,
the edit mask, and the desired printed output. The edit mask must be large
enough to contain both the data and the punctuation. The following arguments are
necessary in the COBOL Procedure section to use EDIT:

1L, The data to be edited. This must be an A register. Therefore, not
more than 13 digits can be edited.

2 The edit mask. This can be a literal, a field, or a C register.

8 The area where the edited data is to be stored. This can be a C
register or a nonkeyed field. The register or the field must be as
large as or larger than the original edit mask.

If several data fields use the same edit mask, the mask should be stored in a
C register. If a mask is to be used only once, it can be a literal in a
procedure statement.

The EDIT Subprogram adds one position to the edit mask stored in a C register.
Therefore, if none of the fields or literals in the Format is at least one posi-—
tion larger than the edit mask a SUBSCRIPT OVERFLOW error can occur. To preclude
this, a DECLARE REGISTER SIZE statement to the size of the C register plus one
should be written in the COBOL Procedure section.

The edit characters are as follows:
Character Function

An underscore indicates a position to be replaced by data
or a fill character.

0 A zero indicates zero suppression. It should be placed in
the rightmost position where zero suppression is to begin.

% An asterisk indicates asterisk fill which is frequently
used for check protection. It is placed in the rightmost
position where asterisk fill is to begin.

$ If a dollar sign occurs in the leftmost position, it remains
fixed. Fill will depend upon the presence or absence of a

1-13




Function

zero or asterisk within the mask. If a dollar sign occurs
in any other position of the mask, it becomes a floating
dollar sign and zero suppression character. It is placed
in the rightmost position where zero suppression is to
occur. The dollar sign will be placed immediately to the
left of the first significant digit.

Commas, decimal points, blanks, slashes and dashes are

placed in the positions in which they are to appear. If

zero suppression, asterisk fill or a floating dollar sign

is specified, these characters will be replaced by the

appropriate fill character if they occur to the left of )
the most significant digit. X

The characters CR or a minus sign occurring in the last
position(s) of the mask will remain if the data is nega-
tive and will be replaced with a blank(s) if the data is
positive. A zero amount is always positive.

, asterisk and floating dollar sign are mutually exclusive. If two or
e located in the same mask, the one furthest to the right takes precedence.

llustrates the various uses of edit functions. Appendix A shows a sample

Table 4. Edit Functions

+ Data + Result - Result

00001250 000,012.50 000,012.50

00001250 $bbbbb12.50 $bbbbb12.50 g

00001250 w12 .50 weiexwi]2 .50

00001250 $12.50 $12.50

00001250 $bbbbb12.50bb $bbbbb12.50CR

00001250 $12.50bb $12.50b

00000000 $bbbbbbb . 00bb $bbbbbb. 00bb

00000000 §#H*Hx%H00bb g, 00bb

00000000 $.00 $.00
060375 06/03/75 06/03/75 |
060375 06-03-75 06-03-75




SUPERVISOR IMPLEMENTATION

Data records which contain print control characters for producing reports must
be output using the PRINT command. After the appropriate VFU batch has been
loaded into the printer, another PRINT command is initiated to specify the data
batches which are to be printed.

The PRINT command is on page 2 of the supervisor menu. System prompts are shown
below.

OPTION= PRINT OPTIONS
DEFAULT = NONE

PRT CTL
TRANS
SKIP PROC

PRT CTL= PRINT CONTROL
DEFAULT = NO

NO
ONE CHAR
TWO CHAR

TRANS= PRT TRANSLATION
DEFAULT = NO

The PRT CTL option specifies whether control is necessary and, if so, how many
characters are used. PRT CTL must be specified when the data records to be
printed have VFU control characters at the beginning of the record in order for
these characters to be recognized as print control commands. Data records which
have embedded control characters can be printed with PRT CTL = NO.

With no print control, the data will be printed line by line. Output will begin
in position 1 (or the first programmed position). Any print control characters
that may be in the records will also be printed as part of the data.

ONE CHAR means that the first character of each record is a print control
character. This character controls the vertical paper movement.

TWO CHAR means that the first two characters of each record are print control
characters. The first character controls vertical paper movement and the second
character controls the sequence of print and paper movement.

The TRANS option specifies the type of translation to be performed. The default,
NO, indicates ASCII translation. The other translations available are the same
as those for the WRITE command. Special printer translation tables can be
entered in the same manner as user translation tables. The table is entered
under a Format, written to tape and loaded into the system during system
generation.

SKIP PROC means that COBOL procedures will not be executed during the print
function. This increases printing speed.

1-15




Before the PRINT command is used, the Ol OUTPUT device must be specified using
the SET command. Usually, the line printer (LP) is specified. However, output
to magnetic tape or the keystation display screen is also possible. If either
of these two devices is used, the PRINT command acts the same as the WRITE
command in that print control ch'aracters are written as part of the data.

The supervisor commands WRITE and INPUT allow manipulation of data batches for
printing purposes. For example, a data batch may be entered under a simple For-—
mat. The batch is written to tape with the WRITE command using that same Format.
The tape is loaded on disk with an INPUT command using a different Format, one
which generates headings and print control required for a user—designed report.

DATA ENTRY PROCEDURES

Data entry is affected only if the print control within the data batch is vari-
able and the operator is required to enter print control codes manually. If the
codes are generated automatically by a MOVE or COMPUTE statement, the operator
will not be aware of this additional field.

ERROR MESSAGES

Two error messages may be produced by the line printer. These messages, which
are displayed on the terminal that initiated the printer function, are:

PRINTER OFF-LINE KEY n, ANS LP OUT
or
PRINTER ERROR KEY n, ANS LP OUT

The first message occurs whenever the printer goes off line. This condition can
be caused by a paper jam, running out of paper or depressing the ON LINE button.
If the printer is manually put off line, the remainder of the record will be
output before the printer stops.

The second error message occurs with all other errors.

Since a line printer error is a background function, an error is corrected by
depressing the CTRL and DISPLAY keys simultaneously. The number in the message,
a comma, and R for RETRY or C for CANCEL are then keyed. If the printer is out
of paper, after paper is loaded and a retry command is given, printing will
continue with the next line. No data will be lost.

SYSTEM THOUGHPUT

The throughput considerations for printing depend upon constraints similar to
tape write. The appropriate rule of thumb is that the printer rate is slightly
less than the tape write speed (one line = one record). During heavy system
loading, the 300 lpm printer will run at near maximum speed. Because the PRINT

116
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command is similar to the WRITE command, the double-buffering feature can be
available during a PRINT operation. This allows the printer to approach its
maximum throughput. However, lowercase decenders on letters (gjpqy) will

affect printing speed.

1 12
®

3,

4.

5.

1.

The following restrictions must be considered when setting up printing
applications:

If VFU print control is to be specified, the first one or two posi-—
tions of every record to be output must be reserved for the control
characters. Any records that are not to be output do not need print
control characters.

Records containing binary or hexadecimal conversion should not be
printed since certain characters can cause unwanted paper movement.

Care must be exercised when using headers for every page on data

batches where the record count can vary (i.e., records are inserted or
deleted during a search/modify operation). Since all records, including
headers, are written on disk, any deviation in level selection can

cause a runtime error. Once a level sequence has been established, it
cannot be altered.

Headings can be located anywhere within the page: beginning, middle,
or end. The number of headers allowed is the same as the maximum
number of levels (32).

Headings must become part of the data batch on disk. Since they are
usually automatically generated, it i1s impossible to record backspace
to any records prior to a heading. Therefore, any corrections must be
made during verify when the record is encountered or in search/modify
by searching for the specific record.

The following considerations apply when using the EDIT subprogram:

The major concern is the compatibility of the data, mask, and area for
the result, If the data is larger than the mask, either a SUBSCRIPT
OVERFLOW will occur or the edited data will be incorrect.

Data to be edited cannot be over 13 digits.

The register size must be at least one position larger than the largest
mask or a SUBSCRIPT OVERFLOW will occur. The DECLARE REGISTER SIZE
statement can be used to avoid this problem.

Since the EDIT subprogram contains several separate routines, a time lag
may be noticed when editing a large field. If several fields in each
record are being edited, it is recommended that the procedures be
skipped when the data is output.

1-17
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APPENDIX A

SAMPLE APPLICATIONS

This appendix contains examples of the following printer applicatio

e Report Printing
e Edit Functions

REPORT PRINTING

In this example, level O is used to initialize the page register. Since 1
output is generated, print control is not necessary. %

Levels A, B, C, and D produce the various types of headings used. These 1
are automatically selected by line count or new job or department. Level A
always goes to the top of the page (designated by a 1 in field 1). Level
(Job Heading) and D (Detail Heading) double space (0 in field 1). ;

The detailed information is entered under Level E which double spaces (0
field 1). Level F is for generating job totals and triple spaces (- in f
The generated report follows the sample Format.
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EDIT FUNCTIONS

In the following application, level 0 moves masks that are used more than once
into C registers. The register size is also set to 19 since the largest mask
is 18 characters, which is also the largest field.

Level 1 produces the detail output. Since the masks for the date and hours are
each used only once, they are set up as literals in the procedure. The dollar
fields are both edited the same and use the mask previously stored in Cl.

Level Z totals the details and outputs the results. Again, two masks are set up
as literals and two are in C2.

Illustrated on the sample output are:

Data edited with slashes.

Fixed dollar sign with zero suppression.
Credit amount.

Floating dollar sign.

5 Fixed dollar sign with asterisk fill.
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MARKETING HEADQUARTERS

United States

CMC

a division of Pertec Computer Corporation
12910 Culver Boulevard

P.0O. Box 92300

Los Angeles, California 90009

Telephone (213) 822-9914

Canada

Computer Machinery Canada Limited

a subsidiary of Pertec Computer Corporation
Scarborough, Ontario

M1R 2T4, Canada

Telephone (416) 291-8461

International

PCC Business Systems

a division of Pertec Computer Corporation
17112 Armstrong Avenue

Santa Ana, California 92714

Telephone (714) 540-8340
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