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automatic writing machine SERIES
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2301 FLEXOWRITER automatic writing machine (with optional edge card punch and reader)
on Desk, with Selective Reader and Auxiliary Tape Punch.
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SECTION |

GENERAL

FLEXOWRITER automatic writing machines
produce high quality, typewritten documents,
either from manual keyboard operation, or
automatically from coded punched tape,
‘edge-punched cards or Hollerith coded tab
cards. In addition, writing machines can
cause selective code punching of tapes or
cards as a by-product of document prepara-
tion. Several models are available for
repetitive writing tasks, data processing ap-
plications, or both.

This manual describes the 2300 FLEXO-
WRITER automatic writing machine series,

the various models, and features commonto

all units. Additional sections describe and
illustrate each model individually.

MODEL DESIGNATIONS

There are four models of the 2300 series
of FLEXOWRITER automatic writing ma-
chines, described below.

2301 (PROGRAMATIC* Model). This model
encompasses the full range of programming
features and capabilities, including selective
punch control, automatic and manual non
print, tape skip, field punch control, skip
tab. and auxiliary input and output unit con-

nectors. One auxiliary input and one output
connector is provided.

2302 (PROGRAMATIC Model). This model

includes the basic programming features of
selective punch control, manual non print,
two field switches for programming pur-
poses, and an auxiliary input connector.

2303. Intended for repetitive writing assign-
ments, this model includes a monospacing
writing machine, tape punch and tape reader.

2304. While basically the same unit as the
2303, the 2304 differs in that itisa propor-
tional spacing machine, designed for execu-
tive letter writing applications. A carbon
ribbon mechanism is standard on this unit.

The frontispiece illustratesthe appearance
of the 2301 with machine desk and auxiliary
input and output units. Figure 1 shows the
appearance of the 2302 and 2303 FLEXO-
WRITER writing machines. Tape only read-
er and punch is standard on all models of
the 2300 series. However, all can come
equipped with edge-punched cardreader and
punch. 2301 and 2302 writing machines can
be equipped with a Hollerith-coded, deck-
fed, tab card auxiliary reader as optional
equipment.

R

2302 FLEXOWRITER
automatic writing machine

2303 FLEXOWRITER
automatic writing machine

Figure 1. 2302 and 2303 Automatic Writing Machines.
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Figure 2. 2300 Series Components, Illustrated.




SECTION [
SPECIFICATIONS

GENERAL

To provide for maximum flexibility and re-
liability, the 2300 seriesof FLEXOWRITER
automatic writing machines were designed
and engineered as heavy duty units. These
heavy duty characteristics enable the ma-
chines to withstand many years of sustained
high-speed operation.

Information contained in this section des-
cribes the specifications common to all 2300
series writing machines; individual model
characteristics are described in subsequent
sections. Below is a list of general specifi-
cations for the writing machines:

Power - 110-115 volt, 60 Cycle AC
Weight - 105 lbs. (approximately)
Size - 22-1/2” Length, 10” high,
22-3/4? wide
Color - Dark Gray, Sandalwood
COMPONENTS

Five basic components make up the 2300
series of automatic writing machines (see
figure 2): the reader, codetranslator, writ-
ing machine, code selector, and punch.

Reader. Mechanically senses codes punched
in tape or cards, and converts each code
into a series of electrical impulses which
are sent to the code translator.

Code Translator. Converts the electrical
impulses from the reader into amechanical
action of the writing machine to cause akey-
lever to be operated.

Writing Machine. Contains the power sup-
ply, the keylevers, and allnecessary equip-
ment to allow 2300 series units to write a
document and perform other functions.

Code Selector. When a keylever on the
machine is activated, either manually or

automatically by action of the codetransla-
tor, the code selector converts this action
into a series of electrical impulses which
are sent to the punch.

Punch. If the punch is on at the time these
impulses are received, the code assignedto
that keylever may be punched (depending
upon other machine controls).

In the 2300 series, this sequence is consid-
ered to be the normal reading/punching
mode of operation. However, on some mo-
dels, certain functions may alter or by-pass
this sequence.

OPERATING SPEEDS

Reading (code sensing) speed of 2300 series
writing machines is 730 codes per minute.
This will provide automatic typing of docu-
ments at the rate of 145 (five-letter) words
per minute.

The keyboard can be manually operated to
cause code punching at a speed of 1000 codes
per minute, or approximately 200 words
per minute. In addition, it will handle any
two successive keylever operations occur-
ing at the rate of 1200 per minute.

CONTROL

Specific operation of the 2300 series writing
machines is controlled fromthe keyboard, a
removable terminal connector, and a remov-
able field switch (2301 and 2302 only) and
tab rack (see figure 3).

Keyboard. ‘All manual entries and operator
control of machine functions are handled
through keyboard operation.

Terminal Connector. A 50-point terminal
connector is located under the rear cover.
The capacity of this connector varies, ac-
cording to the writing machine model, and
a descriptionisincludedin each unit section.
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Figure 3. 2301 (with Optional Edge-Punched Card Reader and Punch) Control Features.

Field Switch/Tab Rack. All 2300 series ma-

chines have a removable tab rack for the
manual placement of tab stops along its
length. (Tabulation is further described on
page 6.) However, racksonthe 2301 and 2302
also provide for the modification or initia-
tion of certain machine functions. A complete
description of the capacity and uses of field
switches is described in Section IV (2301),
and in Section V (2302).

CARRIAGE

A 16-inch carriage (see figure 4) is standard
on 2300 series writing machines, althougha
20-inch carriage is available as an optional
feature. The following chart lists the max-
imum paper size and writing line for both
carriage lengths.

CARRIAGE| MAXIMUM | MAXIMUM
LENGTH [PAPER SIZE| WRITING LINE

13 9/16”
17 9/16”

16® 14 3/16*
20® 18 3/16”

Following, arethe various standard features
located on the carriage:

Carriage Release Buttons. Located on both

‘along the margin rack.

sides of the carriage. When depressed, they
allow the carriage to be moved freely, and
to be manually positioned at any pointto the
right of the margin stop. '

Margin Stop. Fixes the extreme point of
right carriage movement. The margin stop
may be manually set at any letter space

Paper Release Lever. When moved from

its rear position to the front position, all
pressure on the platen is released, and the
paper in the platen moves freely. This lever
is normally used to adjust horizontal align-
ment of forms as they are inserted into the
writing machine platen.

Multiple Copy Control Lever. Moves the
platen back and forth to compensate for the
thickness of multiple documents and car-
bons. As a general rule, this lever should
be in the forward position (toward the op-
erator), when at least one thickness of
paper is being typed. Advance the lever for
additional thicknesses, as needed to prevent
unwanted embossing.

Platen. Supplied in various sizes and de-
grees of hardness for different types of
document preparation.
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Figure 4. Carriage Showing Standard Features.

Platen Ratchet. Controls the vertical line
spacing of type on the document. A 33-tooth
ratchet is standard, and gives six linestothe
inch. However, platens are available in a
variety of ratchet spacing, giving more or
less lines to the vertical inch.

To select the correct platen ratchet for
other than standard line spacing, the chart
shown in figure 5 is used. First count (or
select) the number of lines in 10 inches of
copy. Then move the decimal point one place
to the left, and find the nearest number on
the chart. The platen ratchet part number is
located in the first column on the sameline
as the number selected.

Certain platen ratchets are interchangeable.
Additional platens with different ratchets
are purchased to provide a variety of line
spacing for different applications. Below is
a list of interchangeable ratchets:

29, 33, 38, 44, and 49
36, 39, and 40

50, 51, 52, and 57

55 and 58

62 and 66

MULTIPLE
COPY CONTROL
_ 'LEVER

CARRIAGE
<ASE BUTTONS

Line Space Lever. Selects single and double
line spacing.

Tab Rack. Provides for right to left car-

riage movement to predetermined points.
The tab rack is part of the removable field
switch rack, as tabulating positions often
change with the application. Tabulation is
initiated by the TAB keylever (see page 6),
and is terminated by the manual placement
of tab stops along this rack. Tab stops may
be placed at any letter space position along
this rack, but the minimum movement must
be at least two letter spaces. Further in-
formation is given with the description of
the TAB keylever.

PLATEN
RATCHET
PART NO. OF 1 2 4 5
NUMBER TEETH TOOTH TEETH TEETH TEETH TEETH
1042527 27 4.91 2.46 1.64
1042529 29 5.28 2.64 1.76
1042533 33 © 6.00 3.00 2.00
1042536 36 6.55 3.27 2.18
1042538 38 6.91 3.46 2.30
1042539 39 7.09 3.55 2.37
1042540 40 7.28 3.64 2.43
1042544 44 4.00 2.66 2.00
1042544 8.00 4.00 2.66
1042548 48 4.37 2,91 1.75
1042549 49 4.46 2.97 1.78
1042550 50 4.55 3.03 2.27
1042551 51 4.64 3.09 2.32
1042552 52 4.73 3.15 2.37
1042555 55 5.00 . 3.33 2.50
1042557 57 5.18 3.46 2.59
1042558 58 5.28 3.52 2.64
1042559 59 5.37 3.58 2.68
1042562 62 5.64 3.76 2.82
1042566 66 6.00 4.00 3.00

Figure 5. Platen Ratchet Chart.



KEYBOARD

Keyboards vary according to individual
models, and each will be explained indetail
in subsequent sections. Figure 6 shows a

keyboard layout with keys common to all

2300 series units.

Either a single case or a double case key-
board is available for each model. The stan-
dard single case keyboard provides for typ-
ing of capital alphabetic characters only,
numbers and special characters. The double
case keyboard provides for typing of both
capital and small alphabetic characters, as
well as numbers and special characters. In
both variations, the keyboard is divided into
two parts: printing and format control key-
levers, and manual control keys.

Printing and Format Control Keylevers.
There are 45 keylevers capable of causing
either the printing of alpha-numeric and
special characters, or a related machine
function. While printing characters will
vary according to the model, eachkeyboard
may have six format control keylevers in-
cluding the space bar. These are as follows:

CAR RET (Carriage Return) -
When operated manually, or

TAB - Manual or automatic op-
. eration of the TAB keylever
causes right to left carriage
movement at high speed. Termi-
- nation is determined by the place-
- ment of tab stops in the tab rack
(see figure 4).

TAB

Operation of the space bar, either manually
or automatically, causes the carriage to
move one letter space forward (right to left).

BACK

BACK SPACE - (not on 2301)
Operation of this keylever, either

. manually or automatically,

. SPACE  cauges the carriage to moveone

o ) letter space in reverse (left to

right).

@ = LOWER CASE - On double case

LOWER keyboards, this keylever shifts the

CAaSE  type basket tothe lower case posi-
.. tion. Those alpha-numeric and

special characters in the lower

case position can then be typed. Since these

differ according to the machine model, each

 CAR RET ] ) keyboard will be explalned in subsequent
automatically by the Carriage sections.
. : Return code, this keylever
causes the carriage to return to the left s UPPER CASE - On double case
margin. The document is indexed for one UPPER  keyboards, this keylever shiftsthe
or two line spaces, depending upon the set- CASE type basket to the upper case posi-
ting of the line space lever (see figure 4). . tion. Those alpha-numeric and
(m AN\ \)/ /7 \l/ T\l [T\ \/" \I/ T\ TN /"
- Q W[l E R TIY U I P o wer
N\ W \/ V ‘—’\ \
/f. RN (EN) [E3) [EX) (IS [EX) [GRI [ER)] (S L l
/ NN TN
ﬂ w Mz xNc T v s T INTTMTI_._ T~;,T 1\__ = y
A N Y Y /Y /Y /I T N N\ ' A
J

Figure 6. Standard 2300 Series Keyboard



special characters inthe upper case position
can then be typed. Since these will differ
according to the machine model, each key-
board is explained in subsequent sections.

Duplicate LOWER CASE and UPPER CASE
keylevers are provided on both sides of the
keyboard. While the standard type basket
contains both upper and lower casecharac-
ters, it may be ordered (or field modified)
so as to be locked always in one shift posi~
tion. Where this modification hasbeen done,
manual or automatic operation of the case
shift keylevers will not shift the type basket.
Keylever tops are ordinarily replaced with
different caps reading “I¥ (lower case) and
“II® (upper case).

Manual Control Keys. This group of keys,

located at the extreme left of the keyboard,
(see figure 7) is used for manual control of
automatic writing machine operations. A
maximum of five switches may be included
in this group. While these may vary accord~
ing to the model, threeofthese switches are
common to all 2300 series units.

Figure 7. Manual Control Keys {2301).

1 START READ- When touched and

released, starts the reading ac-
tion in the writing machine read-

| er.Holding this switch depressed,

temporarxly stops the reading action until

it is released, allowing the operator topulse
codes through the reader one at a time.

STOP READ - When touched, all
action of the writing machine
reader will stop.

1 TAPE FEED - Feeds tape through
the punch for aslongasthiskeyis
held depressed. The punch does
not have to be on for this function
to occur. TAPE FEED is used to provide
leader and trailer strips for punched tape.
It can also beusedtio delete incorrect codes.

SWITCHES

There are two manually-operated, butterfly-
type switches (see figure 8) located at the
extreme rlght of the keyboard

s

AR s—;n. f

LOWER
CASE

Figure 8. Switches (2302).

Power. Depending upon the model designa-

tion, this is either a twoor athree-position
switch. Its essential purpose istoturnpow-
er onor offin the automatic writing machine.

Punch Control. Also dependent upon the

model designation, this is a two or athree~
position switch, used to control the tape
punching mode of the writing machine.

CONSOLE PANEL

This panel (see figure 9) is located at the
right side of the machine, above the power
and punch control switches. It contains at
least one indicator light, and from one to
three program modification switches.

PUNCH ON| RIB

F1gure 9. Console Panel {2304).



Indicator Light(s). All 2300 series units
will have at least one indicator light which
glows when the integral punch is on. Other
indicator lights are used on certainmodels
to indicate the condition of an auxiliary
output unit. These other lights are ex-
plained in subsequent sections.

Program Modification Switch(es). All 2300
series units will have at least one program
modification switch. A maximum of three
locking~type or momentary switches can
be located in this area. These switches are
used to provide for minor program changes
through terminal connector wiring. Since the
use and capability of these switches will
differ with each writing machine model,
they are described specifically in subse-
quent sections of this manual.

TERMINAL CONNECTOR

A removable terminal connector (see figure
10) is located under the rear cover of all
2300 FLEXOWRITER writing machine se-
ries. This connector, 2 9/16 inches by 3/4
inches, contains four rows of hubs (holes),
alternating between 12 and 13 hubs in each
row, for a total of 50 hubs. It is wired for
the purpose of qualifying certain machine
functions. Its capacity varies with the writing
machine model, and an explanation including
wiring concepts is described in Sections
IV, V, and VI.

el

Figure 10. Terminal Connector.

RIBBON

Each FLEXOWRITER writing machine, ex~
cept the 2304, comes equipped with a black-
inked nylon ribbon. The ribbon is 18 yards
long, and has special strength, long wearing
qualities, and rapid ink recovery. Other rib-
bons for special applications are available.

A carbon ribbon mechanism is standard on
the 2304 FLEXOWRITER writing machine.
The standard carbon ribbon is 900 feet long,
and has a polyethelene base. It provides
clear, sharp images for all forms of compo-
sition work. Other carbon ribbons are
available for special applications.

A manually-operated three-position switch,
the ribbon position lever, is located on the
right side of the machine. This switch is
used to select between the upper and lower
halves of fabric ribbon: The center position
disengages the ribbon for stencil and other
master preparation.

TAPE USED

A one-inch wide tape (see figure 11)isused
and is punched with an eight-unit code.
Tapes of various materials are supplied by
FRIDEN, INC. Code holepositions are num-~
bered 8-7-6-5-4-3-2-1 from left to right
across the width of the tape. Feed holes
assure positive positioning of the tape in
the reader and punch. They are located be-
tween the third and fourth code holes, .394
inches from the right (guide) edge of the
tape, and are in line with the code holes.

| <@ CHANNEL
DESIGNATION

FEED HOLE

T D~— CODE

1 O<— BIT

Figure 11. 8-Channel Punched Tape.
CODE SYSTEM

The 8-channel code, used by 2300 FLEXO-
WRITER writing machine series, is a bin~
ary-coded decimal system. It is often re-
ferred to as a common-language code, asit
is compatible with a variety of machines,
manufactured by FRIDEN, INC., and many
other data processing machine manufac-



turers. Eight-channel punched tape, pro-
duced on the 2300 series, may be used to
operate tape-to-card converters, be trans-
mitted over private and leased wire systems,
be used for conversion to other code
structures, control machine tools, and it
may operate automatic plate embossing ma-
chines, and a variety of other data proces-
sing equipment. This coding system features
256 code combinations available, and is
applicable to odd-count parity systems.

256 Code Combinations. In any binary type
code, there are two conditions, either a
hole is punched, or no hole is punched for
each code hole position (channel). For ex-
ample, if a 1-channel tape existed, there
could be only two possible code combina-
tions, either the presence or the absence
of a hole.

(6] [ (o [®]&] |

A 2-channel tape would have four possible
code combinations:

1 2 4

3
® ©
@ | &

Similarly, a 3-channel tape wouldhave eight

possible code combinations; 4-channel tape,
16; 5-channel tape - 32; 6~-channel tape -64;
7-channel tape-128; and in 8-channel tape
there are 256 possible code combinations.

The code for any character or function is
made up of a combination of punching inthe
eight channels. For instance, the code for
the letter “A” is a combination of punching
in channels 1, 6, and 7.

A code chart, listing all of the 8-channel
codes is located on page 66 of thismanual.

0Odd-Count Parity. Of the 256 possible code
combinations, only 65 are actually used in
the 2300 series of FLEXOWRITER writing
machines (code chart, page 66). Each ofthe
codes used is made up of an odd number of
code holes (bits). Punched tape from 2300
series writing machines is designed to be

used with machines employing odd-count
parity checking circuits. This is a method
of determining the validity of codes. Valid
codes will have an odd number of bits (one,
three, five or seven); invalid codes will have
an even number (two, four, six or eight).

The tape punch on all 2300 series writing
machines has a high degree of reliability.
If for any reason, a mechanical malfunction
should occur that could cause one of the
punch pins to fail to operate, an even number
of code bits would be punched. Odd-count
parity circuitry provides a check against
mechanical failure of the punch. This circu-
itry is available on all models, either as a
standard feature on the 2301, or as an op-
tional feature on the other models.

TAPE SUPPLY

Tape is supplied to the punch from a special
holder on the back of the machine, or from
a source outside the machine. The latter can
be the machine desk described in this sec-
tion, or some other appliance for this pur-
pose. In any case, tape feeds from a roll,
approximately 1000 feet in length, through
the punch unit. Several checks provide posi-
tive feeding and registration during this
process (see figure 12).

Figure 12. 2301 on Desk-Rear View with
Left Desk Top Removed.



Tape Guide. Serves to provide a smooth,
even flow of tape to the punch. It prevents
kinks or tears from occurring as tape is
being fed from the supply spool. ’

Tape Tension Arm. Acts as a safeguard
against tape feeding failure due to obstruc-
tions in feeding. If the tape should become
obstructed, or when a certain pre-set ten-
sion is exceeded, this arm will cause the
machine to become locked against further
operation until corrective measures are
taken by the operator. '

Tape Hold Down Arm. Provides sufficient
pressure against the tape in the punch to
insure positive engagement of the feed holes
with the feeding mechanism. If this arm is
not closed, the keyboard will lock until the
situation is corrected.

Keylever Interlock. This feature prevents
the accidental manual operation of more
than one keylever at a time. It insures that
codes cannot be overlapped or punched on
top of each other.

Electrical Accuracy Check. If the keyboard
is operated in any manner that might cause
inaccurate punching, this feature will cause
the keyboard to become locked against fur-
ther operation. Touching TAPE FEED (a
manual control switch) will restore normal
operation.

MACHINE DESK

A steel desk (see figure 13) with wear-resis-
tant Formica top and satin-finished alumi-

10
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Figure 13. The 2301 on Machine Desk.

num trim is optional equipment. This desk
was designed especially for the 2300 series
of FLEXOWRITER writing machines, and
contains electrical provision for all tape
handling equipment and auxiliary input/
output units. The desk is 24 1/2 inches deep,
63 11/16 inches wide with both desk tops.
Height from the floor to the machine is
25 9/16 inches. The left desk top (optional)
is removable to expose tape handling equip-
ment. This equipment consists of a tape
supply spool, unwinder, powered rewind
reel, and a removable bin to hold edge cards.

Two switches are provided: a master switch
for the 2300 writing machines and all
connected equipment, and a separate switch
for the powered rewind reel. Figure 12
shows a rear view of the machine deskwith
the left desk top removed.



SECTION i
CUSTOMIZING FEATURES

GENERAL

Provisions have been built into the 2300
geries units to permit customizing these
machines to meet particular applicationre-
quirements. There are several optional
features which may be incorporated into any
of these units. This section describesthese
optional features.

EDGE-PUNCHED CARD READER/PUNCH

An edge-punched card reader and/or punch
can be installed on any writing machine in
place of the standard tape only reader and
punch. Figure 14 illustrates the appearance
of these units. Both reader and punch can
use either tape or edge-punched cards.

Figure 14. 2301 with Edge-Punched Card
Reade1r and Punch.

Edge-punched cards are encoded ralong one
or two edges with the same 8-channel code
as is punched into tape. Speed of insertion
and simplified filing methods, make edge-
punched unit record cards particularly well
adapted to systems applications. For letter-
writing applications, edge-punched cards
can be used to contain paragraphs and stand-
ard information.

Vo

Figure 15. Edge Card Punch (Rear View).

With edge-cards inthe punch (see figure 15),
the TAPE FEED key operates in a slightly
different manner. Touching and releasing
this key will cause the next edge cardto ad-
vance tothe first punching position, punching
feed holes only.

This means that edge cards cannot be cor-
rected in the same manner as tape. TAPE
FEED cannot be used. Instead, wrongcodes
are overpunched with the “C® keylever and
the AUX CODE switch. This will insure de-
letion of any code.

With tape in the punch, the TAPE FEED
switch operates normally. It punches the
Tape Feed (Delete) code continuously, as
long as it is held depressed.

AUTOMATIC CARD READER

The 2313 Automatic Card Reader (see figure
16), is a specialized unit whichreads stand-
ard Hollerith coded punched cards, causing
automatic operation of the connected writing
machine. It is equipped with a card feed
system which provides autornatic feeding
and ejection. In addition, the design of the

11



unit allows hand feeding of single cards, or
large decks of cards by the operator.

Figure 16. 2313 Automatic Card Reader.

Basically, the automatic system consists of
feeding cards from a 200 card capacity hop-

per to a reader thattranslatesthe Hollerith’

code to the writing machine language,
causing automatic typing and other machine
functions. Cards are then ejected from the
reader to a 200 card capacity stacker.

Further flexibility is provided because the
2313 Automatic Card Reader can be con-
nected to the writing machine in either of two
ways. It can be connected to a special con-
nector on the machine stand and functions as
the standard tape reader. In this manner, it
operates as an integral reading unit. Or, it
can be connected to the auxiliary input
connector (on the 2301 and 2302 only) to
operate as an auxiliary reading unit.

Program flexibility is provided through the
removable program control cylinder and
removable terminal block. Both arelocated
within the unit, and can easily be inserted
or removed by the operator.

12

Four separate programs can be had on the

“control cylinder. Cards can be coded so

there is automatic switching from one pro-
gram to another. As aresult, the 2313 Auto-
matic Card Reader can accept four different
card formats, intermixed in random fashion,
and process each format according to a
different program.

PIN FEED PLATENS

These platens are available for factory or
field installation. They are special in that
they have retractable pins at either end to
accommodate continuous forms that are
perforated on both sides to match the pins.
Designed by many different forms com-
panies to fit specific applications, the forms
themselves are usually made up of multiple
copies interleaved with carbon paper.

Positive registration is the main advantage
provided by the use of pin feed platens. The
writing areas match exactly on the original
and all carbon copies. Also, the operator
does not have to align eachform separately.

A 33-tooth ratchet is standardon all pin feed
platens, giving six lines tothe vertical inch.
However, 44, 55, and 66~-tooth ratchets are
available for these platens.

ELECTRIC LINE FINDER

An electric line finder may be installed. It
includes the pin feed platen, and is used to
simplify the handling of continuous forms.
An electric motor powers platen movement
so that only one operation is necessary to
move from one writing line to the next,
wherever it is located on the form.

FLEXOFEED

The Flexofeed by FRIDEN makes use ofthe
standard platen, but allows both continuous
and standard forms of different widthsto be
used, interchangeably. When the Flexofeed
is in position on the carriage, continuous:
forms, perforated on both sides, may be
used. Otherwise it is easily detached to ac-
commodate standard forms. The Flexofeed
is hand-adjustable to any width form.



SECTION IV
2301 WRITING MACHINE

GENERAL

The 2301 FLEXOWRITER automatic writing
machine (see figure 17) is the most sophis-
ticated unit within the 2300 series. It offers
a full range of programming capabilities that
make this unit easily adaptable to the most
irregular and complex business paperwork
requirements. Included as standard features
on this model are selective punch control by
code and carriage position, manual and auto-
matic non print, tape skip, skip tab, and
input/output connector facilities.

All of the general specifications of the 2300
series, described in Section II, apply to the
2301 writing machine. This section de-
scribes the specific operating features of
the 2301.

INPUT/OUTPUT VERSATILITY

Either of two readers are available as com-
ponent parts of the 2301. A tape reader is

standard, while an edge-punched cardread-
er is optional. Manual input is by operation
of the writing machine keyboard.

Either of two punches provide punched tape
output. An integral tape punch is standard;
and edge card punch is optional. Cutput in
the form of a printed document is part of
2301 operation.

In addition, the 2301 contains aninput and an
output connector for cable-connecting auxi-
liary input and output units, either separately
or simultaneously for further flexibility.
There is a variety of different auxiliary
input and output units available. Combina~
tions of these provide a wide range of
application flexibility.

KEYBOARD
Two basic keyboard variations are avail-

able. Figure 18 illustrates the standard
double case keyboard arrangement. Forty-

INPUT

PUNCHED TAPE
EDGE-PUNCHED CARDS
~ TAB CARDS
KEYBOARD :
AUXILIARY UNITS

OUTPUT

PUNCHED TAPE
EDGE-PUNCHED CARDS
TAB CARDS
DOCUMENTS
AUXILIARY UNITS

Figure 17. 2301 FLEXOWRITER Writing Machine.
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Figure 18. 2301 Keyboard (Double Case).

two printing keylevers are available for use.
Conversion to a single case keyboardisac-
complished by mechanically locking the type
basket in the upper case position. Figure 19
illustrates the single case keyboard with
the appropriate keybutton caps.

SWITCHES

Two manually-operated, butterfly switches
are located at the extreme right of the key-
board (see figure 18).

Power. This switch hasthree positions, ON,
OFF, and CP. The ON and OFF positions
serve to turnthe power on and off in the 2301.
The CP position is a variation of the on
condition, and causes certain characters to

print, but not to punch codes under any con-
ditions. The keylevers affected by this con-
dition are the lower case special characters
where they differ from whatis printedinthe
upper case position (i. e., ! @ #$=¢ ? *

()“5:_).

This feature is used when the 2301 is pre-
paring tape for use in other data processing
machines that do not recognize a case shift
condition. Since the code is the same, such
machines cannot distinguish between an @
and a 2, for example.

Punch Control. This is a th,fee-position
switch that controls operation of the integral
punch. These positions are as follows:

ALL - When in this position, the punch is

]

TAB

y " 3 5 7
Y nN /T /T

OFF ON 2
‘_,\/‘,

8 o Bl o [f]on1|f
Vanmt\ /AN VAl Vit ¥
[T 1 [l olf| P -

WITTE I RIT TIT v Ifl U | : T canner |
N N\ W W W T Y T
lllu !\Q_SDFTGH\LKLV&‘;DI]
| N /Y (Y (kN VN [ Vi T Ve Vi VA
/f ) () [EFA) B ) (A G D) [ (R () () \)_n’j\,?
/ VAN Y A Y /Y T /A T T /R 7 l

Figure 19. 2301 Keyboard, Single Case (Illustration).
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always in an on condition. It cannot be turn-
ed off by any means. In the ALL position,
every coded keylever will punchits assigned

code. All reproducing codes (keylever pun- -

ched) read will reproduce in the punch. These
are the 42 printing keylevers, the five for-
mat keylevers (CAR RET, TAB, UPPER
CASE, LOWER CASE, SPACE BAR), andthe
four punch control keylevers (ON 1, ON 2,
OFF and FC ON).

OFF - When in this position, the punch is
always in an off condition, and cannot be
turned on by any means. Consequently, no
code punching can occur.

SEL (select) - In this position, the punch
will be normally off, but may be turned on
and off by manual or automatic operation of
the ON 1 and OFF keylevers, and certain
conditions of field punch control, initiated by
the FC ON keylever.

TYPE STYLES

Keyboards, as shown in figures 18 and 19,
are available in different type styles. All
styles listed below have a .300 shift motion
and can be used for smgle case or double
case operation.

Systems #310
Pica #310

Pica Gothic #310
Elite #312

Of these four styles, three are 10 pitch,
that is, they provide 10 typewrittencharac-
ters to the horizontal inch. One style, Elite
#312, is 12 pitch, and provides 12 typewrit-
ten characters to the horizontal inch.

KEYBOARD PUNCH CONTROL

Three keylevers on the 2301 control opera-
tion of either or both the integral punchand
;auxiliary cable-connected output unit.

% ON 1 - Turns on the integral

punch when the punch control
switch is in the SEL (select) po-
sition.

T ON 2 - Turns on the auxiliary out-
oN 2 put unit when the punch control
"~ gwitch is in the SEL (select)
' position.

E?W’”Wm“% OFF - Turns off the integral
OFF punch and the auxiliary output

~ unit when the punch control
switch is in the SEL (select)
position.

These three keylevers operate to punch
codes only, when the punchcontrol switchis
in the ALL position. They operate to per-
form their function only, and do not punch
codes in the SEL (select) position. Andthey
are inoperative when the punch control
switch is in the OFF position.

Illustrations that follow show the effect of
keyboard punch control, when the punch con-
trol switch is in the SEL (select) position.
Codes are read vertically, from left to right.

Read In 2301 Reader

00 ] 7] o

ENAXXKEYYYVYNZZZZE

£l £ / £
Punched At 2301 Punch

XXX X ZZZZ

The following assumes an auxiliary punch
in connected to the 2301.

Read In 2301 Reader

loo o 00 o

ENX XX XNYYVYYENZZZZE

Fll 2 £y ~
P

unched At 2301 Punch
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Figure 20. Field Switch Rack.

FIELD PUNCH CONTROL

In addition to keylever punch control, both
the 2301 integral punch and the auxiliary out-
put unit may be controlled for selective pun-
ching by the position of the writing machine
carriage. This control of the punches by
carriage position is referred to as field
punch control, and is accomplished through
use of the field switch/tab rack (see figure
20), on the writing machine carriage.

This rack (removable) is part of the carriage
and moves with the carriage. Its purpose
is to initiate, control and/or modify some
machine functions, in conjunction with ter-
minal connector wiring. :

There are 12channels (horizontal rows), six
of which are used, along this rack. Actuators
are placed inthese channels. Asthe carriage
moves from left to right, these actuators
come into contact with stationary field
switches. Operation of these field switches
activates certain machine functions.

Four of these channels are assignedto field
punch control, as follows:

Channel 3 - Integral Punch On (On 1)
Channel 4 - Integral Punch Off (Off 1)
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Channel 5 - Auxiliary Output Unit On
(On 2)

Channel 6 - Auxiliary Output Unit Off
(Off 2) -

- Operation ofthe FC ON keylever,
& when the punch control switchis
~{ in the SEL (select) position,
4 .& either manually or automatically,
will place the 2301 in a field punch control
condition. When in this condition, actuators
placed in channels 3, 4, 5, and 6 will per-
form their specific functions. When the
punch control switch is in the ALL position,
this keylever operates to punch the FC ON
code only. In the SEL (select) position it
operates to perform its function only. And
in the OFF position, it is inoperative.

sascor

On the 2301, field punch control may be ini-
tiated regardless of any previous punch con-
trol condition. That is, whether the punch
is on or off under keylever punch control.
However, operation of the OFF keylever,
either manually or automatically, termi-
nates the field punch control condition.

SKIP TAB

Normally, when the TAB keylever is oper-
ated, either manually or automatically,



tabulation will terminate onthe next tap stop
(refer to page 5). However, through a com-
bination of field switch and terminal connec-
tor wiring, it is possible to cause tabulation
to bypass tab stops and terminate at any pre-
determined tab stop. This function is called
skip tab. Generally, two codes and one field
switch are used. One assigned function code
initiates the skip tab condition. The next Tab
code read after this code causes tabulation
to the pre-selected tab stop position.

Placement of an actuator along channels1or
2 determines which tab stop will terminate
tabulation. The actuator must be at least
three characters long, and must be placed
so that the first character position is at
least six character positions from the sel-
ected tab stop. The following illustration
shows actuator and tab stop placement for
a skip tab function.

ACTUATOR TAB STOP
—— |

26(27]28]29|30]31]32|33|34

CONSOLE PANEL

Two indicating lights and three panel
switches are located on this panel (see
figure 21).

Indicating Lights. These indicating lights
glow under certain machine conditions, and
are described as follows:

OUTPUT 1 - Glows whenever the integral
punch is on.

OUTPUT 2 - Glows whenever the cable-
connected auxiliary output unit is on.

Figure 21. Console Panel

* A Trademark of FRIDEN

Panel Switches. These three switches are
manually operated, and perform the follow-
ing functions:

STOP CODE - A momentary,
self-restoring switch, when op-
erated, it causes punching ofthe
Stop code (1-2-4). This will only
occur if the integral punch and/or the aux-
iliary output unit are on at the time. When
this code is read in the 2301 reader, it will
cause the reading actionto stop. Regardless
of whether the punchis on, the Stop code will
not reperforate under automatic operation,
during normal reading conditions.

AUX CODE - Alsoamomentary,
self-restoring switch, it is used
to punch certain special function
codes. To be operative, this
switch must be used in conjunction with a
keylever. iIf the punch is on, holding AUX
CODE depressed, and operating akeylever,
will cause the 3 and 4 code holesto be added
to the code punched by the keylever.

The single exception to this, is operation
of AUX CODE and the numeric 8 keylever,
which causes code holes 2 and 5 tobe added.
This exception allows the PI 1 (2-4-5) code
to be punched from one operation.

Any code created by a combination of key-
lever and panel switch operation will not re-
produce itself in the punch when read inthe
reader. Only codes produced by keylever
operation will do so. All other codes, pun-
ched by a panel switch, a combination of
panel switch/keylever operation, or created
by overpunching, will not reproduce, and
are referred to an non-reproducing codes.

PRGM MOD (Program Modifica-
tion) - This is a locking-type
switch that must be manually re-
: stored to its normal position
after operation. It is used to modify certain
machine functions through terminal connec-
tor wiring.

Program modification switches can also be
used to addthe 8thbit to any other code when
depressed. These are normally used as
Address codes with the SELECTADATA*
selective reader.
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MANUAL CONTROL KEYS

These are a group offivekeys locatedto the
left of the keyboard (see figure 22). They are
manually operated to control writing ma-
chine functions. Throughterminal connector
wiring, some ofthese functions canbe modi-
fied. The following describes the function of
each of these keys.

Figure 22. Manual Control Keys.

1 START READ. When touched and
| released, this key starts the
reading action of the integral
{ reader. Holding this key depres-~
sed temporarily stop the reading action
until it is released, allowing the operator to
pulse codes throughthe reader one at a time.
This switch can be rendered inoperative at
pre-determined carriage positions through
use of the field switch/tab rack and termi-
nal connector wiring.

| STOP_READ. When touched, all
. action of the reader will stop.
: This key functions not only when
4 the writing machine is in a nor-
mal reading mode of operation, but also when
it is reading in either manual non print or
tape skip conditions. If this key is used to
stop the reading action while in manual non
print or tape skip, those functions can only
be reinitiated by touching their respective
manual control keys.

18

NON PRINT. When touched and
released, the writing machine
goes into the manual non print
condition and begins readmg
Durmg this condition, codes read in the
reader will be reproduced at the punch (if
on). No printing or other machine function
will occur. The only function operable in
manual non print is the reader stop function.

A hub is available onthe terminal connector
which permits limited selection of a codeto
cause the manual non print function. The
code selected will always reproduce itself
first, before terminating the manual non
print condition. Manual non print may also
be stopped by touching STOP READ. Tore-
instate the condition, the operator must
again touch NON PRINT. Manual non print is
used primarily for reproducing andupdating
punched tapes and edge-punched cards.

=1 TAPE SKIP. When this key is
touched and released, the 2301
will go into a tape skip condition
E ¢ and begin reading. During this
condition, no printing, code punching or
other machine function will occur. The unit
restores to a normal read condition, when a
code designated at the Tape Skip Restore
code is read. A hub is available on the ter-
minal connector which permits limited se-
lection of a code to cause the tape skip re-
store function. The tape skip function is
used when areas of a tape or cardare to be
used sometimes, and by-passedother times.

Tape skip may also be terminated by touch-
ing STOP READ. To re-instate the condition,
the operator must again touch TAPE SKIP.

In the standard 2301, only the tape skip re-
store function is operable during the tape
skip condition. However, carriage return
and reader switching functions are available
as optional features.

TAPE FEED. Touching this key
causes tape to feed through the
punch for as long asitisheldde-
pressed. The punch does not have
to be in an on condition for this
functlon to occur. TAPE FEED is used to




provide both leader and trailer strips for
output punched tapes. It is also used to de-
lete incorrect codes. The Tape Feed or
Delete code is 1-2-3-4~5-6~7, and is non-
reproducing, when read.

AUXILIARY FUNCTIONS

There is a series of codes for the 2301 that,
when translated (read), will initiate, term-
inate, or cause other functions of the writing
machine. Through terminal connector wir-
ing, limited selection of codes to cause
these auxiliary functions is possible. How-
ever, the chart below shows the typical
functions assigned to these codes, and how
they are punched.

FUNCTION AUX CODE PLUS
Auto. Non Print Space Bar
Print Restore Zero

Tape Skip Restore 1

Switch 2
Data Select 3
AID J
Form Feed L
PI1l 8

following is normal programming (coding)
for this condition to occur by means of auto-
matic non print. (Codes are abbreviated
and are written vertically in these charts.)
Assume the punch is on when these codes
are read in all cases.

LT
READ MNP
Lo p R ;
T B v
T
PUNCHED | | Agp .
ERRERCN |

To continue thisillustration further, assume
that the Tab code is not to functionuntil one
more level of reproduction. In this case,
two Non Print codes are used inthe original
tape, as:

Automatic Non Print. Initiates the automatic
non print condition when read. During this
condition, the reader will continue reading
codes, and all codes read will be reproduced
in the punch (if on). No printing or other
machine function will occur. Automatic non
print is generally used to reproduce codes
for a later operation. The condition restores
to normal reading upon sensing the Print
Restore code.

The Non Print code itself is non-reproduc-
ing. This means that codes punched in an
automatic non print condition will perform
normally when that tape (or card) is read.
For example, the Tab code does not function
when read in an automatic non print condi-
tion, and it is desirable to reproduce this
code into the tape being punched. When that
tape is read in a later operation, the Tab
code is to cause its normal function. The

P ! ?7 b
L ANNP n
o f435
PUNCHED = wTp |
READ PR
- i 33
L T %
PUNCHED | ar ;
aR

In this illustration, note that the Non Print
code that initiates the automatic non print
condition does not reproduce. However, once
the condition has been established, all codes
will reproduce, including any additional Non
Print codes. In order to carry the function
through additional levels, one Non Print
code is added to the original tape for each
level. This method of code reproduction
cannot be used if the number of levels can-
not be determined.

Print Restore. This code restoresthe auto-
matic non print condition to a normal read
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condition without stopping the code reading
action. It can be wired to be reproducing
(in a non print condition), or non-reproduc-
ing. The latter is done when no more than
one level of code reproduction by the auto-
matic non print method is ever used.

Tape Skip Restore. When sensed in the
reader, the Tape Skip Restore code (TSR)

terminates the tape skip condition, and re-

stores the 2301 to a normal read condition.
While the 1-3-4 code is normally designated
as the Tape Skip Restore code, limited sel-
ection is possible by terminal connector
wiring. For example, it is possible to wire
the Carriage Return code to terminate the
tape skip condition, producing, in effect, a
line skip function.

The balance of the auxiliary codes areused
to control auxiliary input/output equipment,
or for special features for the 2301. These
will be described in later sections where
they are applicable.

TERMINAL CONNECTOR

A terminal connector (see figure 23) isused
to modify some of the internal functions of
the 2301. It is removable, and additional
connectors are available to provide limited
program flexibility and simplified appli-
cation changes.

‘Figure 23. Terminal Connector.
The terminal connector consists of 50 holes,
called hubs, arranged in four rows. These
hubs either emit or accept electrical im-~
pulses carried by wires inserted into them.
Any hub may be located by an alphabetic
reference, i.e., A, b, EE. Of the 50 hubs on
the 2301 terminal connector, 35 are assigned
as standard. the remaining 15 are used for
optional and customizing features.
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Each hub may be classified in one of three
different ways: ‘

Exit - These hubs emit electri-
impulses. , o
Entry - These hubs accept electri-

cal impulses.
Qualifying - Hubs,that control both exit
and entry conditions.

Figure 24 illustrates the terminal connec-
tor, showing hub location and function.
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Selectors. The extreme right and left rows
of the terminal connector containthree ver-
tically adjacent qualifying hubs called selec-
tors. A selector is a switch or relay that
routes an electrical impulse along one of two
possible paths, a normal path or a trans-
ferred path. :

Each selector contains one set of common
(C), normal (N), and transfer (T) hubs. In-
ternal wiring connects the common hub to
the normal hub. Therefore, a wire carrying
an electrical impulse into the common hub,
will emit from the normal hub. However,
when the selector is energized (transferred),
the connection between common and normal
hubs is broken, and a connection is estab-
lished between the common and transfer
hubs. Therefore, an electrical impulse wired
into the common hub of an energized selec-
tor, will emit from the transfer hub. This
condition continues until the selector is
de-energized (dropped). Then the connection
between common and normal hubs is re-
established. Figure 25 illustrates a selector
in the normal and transferred condition.

IN ()<—COMMON—c <= IN

OoUT ()< NORMAL—s ()~ INACTIVE

INACTIVE
SO~ TRANSFER—&()o-OUT
NORMAL TRANSFERRED

Figure 25. Selector (Illustrated).

Function Code Hubs. The following codes
have been made available for functional
assignments (see figure 26).

Each of these hubs is an exit hub and will
emit an impulse every time the correspond-
ing code is read in the reader. In order for
these codes to cause their associated ma-
chine function, each must be wired to the
corresponding machine entryhub. However,
alternate selections can be made, and one
codé can be wired to cause more than one
function, if desired. For example, Print
Restore may be wired to cause both print
restore and tape skip restore functions.

CONFIG- HUB
CODE URATION LOCATION
8l7l6i514 | 3|211

STOP ] ] 12 E
CR 8l ‘ | K
FF 7] 4382l P
SW 1413|2] U
NP 1541 3] | Y
PR 14131 c
AID 15141 3] h -
DS 413 n
PI-1 3 4 0 t
TSR 413l [1 X

Figure 26. Function Code Hubs.

There are five code exit hubs that have no
corresponding functional entry hubs. These
are CR (Carriage Return), FF (Form Feed),
AID (Address Identification), DS (Data Sel-
ect), and PI 1.

Each hub will emit an electrical impulse
when the corresponding code is read. And
each will perform its function ifthe correct
accessory is on the 2301, or the applicable
auxiliary input unit is connected. Excep-
tions to this are the carriage return and PI
1 hubs. Carriage return always performs
its assigned function, and may be wired to
cause any other function, such as tape skip
restore, for example. PI 1 may be wired to
cause any function, inplace of, orin addition
to the normal code assignment. Any of these
six hubs may be used for any function, if
there is no conflict with an accessory device
or auxiliary input unit.

Machine Function Hubs. The following are
the machine function entry hubs for the 2301
(figure 27). '

FUNCTION

STOP READ

CARD FEED
READER SWITCH
NON PRINT

PRINT RESTORE
MANUAL NP STOP
TAPE SKIP RESTORE

HUB LOCATION

fgnoxIZS

Figure 27. Machine Function Hubs.

STOP READ ENTRY (J) - Causes the reader
stop function. When wired from the STOP
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CODE EXIT (E), every time the Stop code is
read, reading will stop. This occurs under
normal read conditions only, and does not
apply to either tape skip or automatic non
print conditions.

CARD FEED ENTRY (N) -~ When an edge
card punch is substituted for the standard
tape punch on the 2301, impulsing this hub
causes a card feed function. Any of the func-
tion code exit hubs, except CR (Carriage
Return) may be wired to the CARD FEED
ENTRY hub. Once this function has been
initiated, it causes continuous feed hole only
punching, until terminated by operation of
the card feed micro-switch.

NOTE: On the 2301 it is not necessary to
turn on the punch before initiating the card
feed function. However, a Tape Feed code
(1-2-3-4-5-6-7) must precede the code as-
signed to the card feed function. This buffer
- code assures completion of any previous
punching operation. The CARD FEED EN-
'TRY hub must never be impulsed when tape
is used in the punch. This condition will
cause occasional feed hole punching
to occur.

~ Manual operation of the TAPE FEED switch
can always be used to initiate the card feed
function in the normal manner.

READER SWITCH ENTRY (T) - Used only
when a cable-connected auxiliary input unit
is attached to the 2301. When impulsed,
normally from the SWITCH CODE EXIT hub
(U), a reader switch function will result.
That is, the reader, either integral or aux-
iliary, sensing this code will stop, and the
other reader will immediately commence
reading codes.

NON PRINT ENTRY (X) - When impulsed,
normally from the NON PRINT EXIT hub
(Y), the 2301 will go into an automatic non
print reading condition.

PRINT RESTORE ENTRY (b) - When the 2301
is in an automatic non print condition, im-
pulsing this hub, usually from the PRINT
RESTORE EXIT hub (c), will return the 2301
to a normal read condition.
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MANUAL NON PRINT STOP ENTRY (s) -
This hub, when impulsed, terminates the
manual non print condition. Any of the func-
tion code hubs can be used to cause this
function. If the STOP CODE EXIT hub (E)
is used, operation will be identical to
FLEXOWRITER writing machines, Models
SPS and SPD, and other equipment employ-
ing these models as the basic writing
machine.

TAPE SKIP RESTORE ENTRY (w) - When
the 2301 is in a tape skip reading condition,
impulsing this hub, usually from the TAPE
SKIP RESTORE EXIT hub (x), will restore
the 2301 to a normal reading condition.

Other hubs. The following describes other
hubs, not otherwise classified:

START READ EXIT (A) and ENTRY (D) -

- When wired together, operation of the

START READ switch will cause the 2301
reader to begin reading. This function may
be further qualified by wiring through field
switch 1 or 2, in order to disable the start
read function at given carriage positions.

REPRODUCE PRINT RESTORE IN NON
PRINT (f, m) - When these two hubs are
wired together, the Print Restore code will
reproduce into the output tape, providing
the 2301 is in an automatic non print con-
dition. Absence of this connection permits
the Print Restore code to terminate the
automatic non print condition without re-
production into the output tape.

Note: If any other code is wired to cause
the print restore function, this code will
always be reproduced in an automatic non
print condition. : ‘

ADD 8 (B, F) ~ Whenthese hubs are connect-
ed, and the program modification switch
is in the operated position (down), the eighth
bit will be added to the code punched by any
operated keylever or panel switch. This
enables address codes to be punched for use
with the SELECTADATA selective reader
connected to the 2301.

PROGRAM MODIFICATION (L,R,V) - In
addition to the address code punching capa~-



bility, these three hubs provide a selector .

associated with the program modification
switch. Hub L is the common, hub R the
normal, and hub V is the transfer. Whenthe
program modification switch is in the nor-
mal (up) condition, hubs L and R are con-
nected. When inthe operated (down) position,
hubs L and V are connected.

Normally, either the selector or the address

.code punching capability isused, seldom to-
.gether. The selector may be used to cause
recognition of a second Stop code, temporar-
ily alter the tape skip function to line skip,
or any similar either/or type function.

"MINUS (C) - Provides a constant source of
electrical impulses whenever there is power
in the writing machine. These are usually
employed to provide impulses modified
through selectors.

FIELD SWITCHES (H, M, Sand W, a, e) -
These are two selectors, connected to field
switch 1 (H, M, S) and field switch 2 (W, a, €).
Hubs H and W are common hubs, M and a
are normal, and S and e are transfer. When
an actuator comes into contact with one of
these field switches, the common andtrans-
fer hubs are internally connected. When an
actuator is not in contact, the common and
normal hubs are internally connected. Field
switch hubs are often used for the purpose
of blocking the start read function, or for
termination of a skip tab condition.

Note: There is no internal wiringthatqual-
ifies the operation of these hubs. They will
operate not only during normal carriage
escapement, but also during the machine
functions of carriage return andtabulation.

SKIP TAB ON (r) - Any functional code exit
may be wiredto this hub in order to condition
the 2301 for a skip tab function.

SKIP TAB OFF (k) - This hub must receive
an electrical impulse wired from MINUS (C)
through a field switch selector toterminate
the skip tab condition.

Customizing Features. Fifteen additional
hubs on the terminal connector are for spe-
cial customizing and optional features (see
figure 28). These are described as follows:
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CUSTOMIZING HUBS

AA Mod. Reset Function Entry

BB C.R. in T.S. Entry

DD T.S. Stp. Entry

EE Remote Skip (ACR~A Function)
FF Switch in AN.P,

Z Space Code

OPTIONAL SELECTOR HUBS

Selector Pick
Selector Drip
Common (A)
Normal (A)
Transfer (A)
Common (B)
CC Normal (B)
HH Transfer (B)

< ET AN

Figure 28. Customizing Hubs.
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OPTIONAL SELECTOR (z, d, j, p, u, ¥,
CC, and HH) - This selector has two inde-
pendent sets of common, normal andtrans-
fer hubs, j, p, u, and y, CC, HH. The se-
lector becomes transferred when hub z is
impulsed, and remains in that condition
until hub dis impulsed, after which it returns
to normal condition.

KEYBOARD UNLOCK EXIT (v) - (Optional)
with this option, strict discipline of operator
entry is possible in a limited number of
fields on a document. Generally wired
through a selector, this hub is used in con-
junction with a field switch to block operator
entry at certain points. To unlock the key-
board, a circuit must be completed to the
KEYBOARD UNLOCK ENTRY hub. (Z).

KEYBOARD UNLOCK ENTRY (Z) - (Op-
tional) Used in conjunction with the KEY-
BOARD UNLOCK EXIT (v), a circuit must
be completed between these two for the key-
board to become unlocked. For example,
figure 29 below illustrates how a disciplined
entry wiring operates. Hubs are shown out
of their normal position for clarity.

CODE START READ
EXIT N EXIT
FIELD
SWITCH
c
PICK DROP 7
SELECTOR »

®c O N

EXIT ENTRY
KEYBOARD UNLOCK

Figure 29. Keyboard Unlock Wiring Example.
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In figure 29, under normal conditions, the
keyboard remains unlocked. However, be-
fore each diciplined field, a code is read
that picks the selector. In this transferred
condition, the keyboard is still unlocked as
long as the selected field switch is unoper-
ated. When an actuator, placed at the end
of the disciplined entry field, contacts the
field switch, the circuit is broken, and the
keyboard becomes locked. At this point, the
only way the keyboard can become unlocked,
is for the operator to touch START READ.

‘This action drops the selector (returns it

to a normal condition).

Note: There are several ways of causing
this same effect. However, whatever the
means used to break the connection between
the KEYBOARD UNLOCK EXIT and ENTRY
hubs, operation of START READ, NON
PRINT or TAPE SKIP panel switches will
unlock the keyboard, even though not speci-
fically wired to do so, as in the illustration
shown in figure 29. '

CUSTOMIZING HUBS (AA, BB, DD, EE, FF)
- These five hubs are available for addi-
tional customizing of the 2300 series units,
as may be required by specific appli-
cations. As such, they are reserved for such
functions as reader switching during auto-

- matic non print, recognition of Carriage

Return codes during tape skip, disabling
parity check during a non print condition,
and others.

Note: While certain modifications of ma-
chine functions are possible through stan-
dard terminal connector wiring, and still
others are available as options, it must be
understood that the standard 2301 contains
fixed wiring for the following:

1'. Field switches 3, 4, 5 and 6 for con-
trol of the integral punch and an
auxiliary output unit.

2. Punch control keylevers ON1, ON 2,
FC ON and OFF.

3. Fixed circuitry for the Tab Card
Punch Control Unit 2316.



PROGRAMMING

In general, programming is the planning on
paper, of the details of an application. It
consists of a step-by-step breakdown of all
machine, and operator functions.

The following paragraphs describe a pro-
gram for the 2301 FLEXOWRITER automatic
writing machine. It is not intended to be
comprehensive, nor is it meant to suggest
any application limitations. However, know-
ledge of the methods employed here, will
enable the user to gain maximum benefit
from the 2301 and any input or output units.

To illustrate the basic principles of pro-'

gramming, this section will illustrate a
purchase order being prepared on the 2301,
equipped with edge~punched card reader and
punch. Purchase order writing involves the
use of constant, repetitive data for each
vendor and each item purchased, as name,

address, product code, item description, unit
price, and shipping information. Constant
data for each vendor, and each item is en-
coded into edge~-punched cards. These per-
mit automatic, error-free typing of this
information, and provide for simple card
filing methods.

Figure 30 illustrates the system. Vendor
and item edge-punched cards contain all
constant, unchanging data about the vendor
and items to be purchased. These cards
are read in the writing machine, and with
manual entry of current or variable infor-
mation, produce the typed purchase order.
At the same time, a by-product tape called
the select tape, is punched, containing only
a portion of the data typed on the purchase
order. This tape is then converted to tab
cards, which, after further automatic pro-
cessing produce the commitment report.

Shown in figure 31 is the purchase order
form. Manual entries are shaded. All else

o

ITEM CARDS

PURCHASE
ORDE

SELECT
TAPE

| TAB CARDS

TAPE-TO
CARD
CONVERTER

Figure 30. Purchase Order Writing System.
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VENDOR

CARD

PURCHASE ORDER

VENDOR NO.

672183

P.0. NO.

9879876

P.0. DATE I

12/10/66

DELIVERY DATE SHIP VIA F.O.B.

12/15/66 |RR_EXPRESS

DEST.

TO:

—
MODERN MOTOR CO.

100 HUMBOLT STREET
ICTIEI{\]/[)S Rl_OCHESTER , NEW YORK

PURCHASE ORDER NUMBER MUST
APPEAR ON ALL PAPERS AND
PACKAGES, PACKING-SLIP MUST
ACCOMPANY SHIPMENTS.

ALL INVOICES MUST BE
RENDERED IN DUPLICATE

TERMS
2%-10, NET 30 DAYS

QUANT. UNIT MATERIAL DESCRIPTION CODE PRICE

~1|CASE | 40 SHAFT-MOUNTED SPEED REDUCERS, RATIO 15/1 5882 72.00
.~ 10]ea WORM GEAR SPEED REDUCER, RATIO 10/1 6224| 1500.00
~_1]ooz PARALLEL SHAFT SPEED REDUCERS, RATIO 50/1 433 5.50

Figure 31. Purchase Order Form.

is written automatically from the vendor
and item cards.

PRELIMINARY APPROACH

To begin programming this application, the
programmer collects samples of the pur-
chase order form and the tab cards. Thena
flow chart of the complete application is
drawn, as shown in figure 32. There are
five steps.

Master Tape Preparation. If there were only
one vendor and one item, this step would be
unnecessary. However, inthis case, assume
a large number of vendors, and an even
larger number of items. One card will be
punched for each. Cards for different ven-
dors will obviocusly contain different infor-
mation, but format codes, functional codes,
and Stop codes for manual entry will be the
same for each vendor card. The same ap-
plies to item cards. Vendor and item master
tapes are created to provide automatic
punching of these codes into the cards, plus
entry of the data for different vendors and
items. Also, in this illustration, the master
tapes will be laid out in such a manner as
to type labels for the cards. Tapes areused
because they can be glued into a loop to
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eliminate reinserting them each time they
are read.

Edge-Punched Card Preparation. In this
step, the master tapes are read, and along
with manual entries, individual vendor and
item cards are punched. At the same time,
a label is typed for each card. A code in the
master tape causes automatic card feeding.

Purchase Order Writing. Vendor and item

cards are read in the writing machine read-
er, along withmanual entries, to produce the
typed purchase order form, and selecttape.

Tape to Card Conversion. After a given
number of purchase orders have beenwrit-
ten, the select tape is converted automati-
cally to tab cards. Special codes to control
this operation, called PI (Program Indica-
tion) codes have been punched into the
select tape.

Commitment Report Preparation. Data is

then automatically perpetuated through a
number of steps culminating in the prepara-
tion of the commitment report.

WRITING MACHINE SPECIFICATIONS

After considering the entire application a
listing of the functional codes to be used is



 Prepare vendor and
 item master tapes

 Read master tapes to
punch vendor and

item:car’ds -

.

| REPORT:

Tab cards used to
prepare manage-

~ ~ VENDOR AND ITEM
, EDGE CARDS

. 'PURGHASE
 ORDER

. mentreports

CARD

'TAB CARDS

‘Read select tape in tape-
to-card converter to .
~punch tab cards

iTarE Tt |

CONVERTER

.

. . Read vendor and
Gy Yo ltem cardsto
SELECTAAPE | brepare purchase .

order and select
tape ‘

Figure 32. Flow Chart - Purchase Order System.

prepared and placed on a program layout
chart, similar to that shown on page 33.
These are used later as wiringinstructions
for the removable terminal connector. In
addition, field switch channel assignments
for channels 1 and 2 are listed along with
those for punch control (3, 4, 5 and 6).

In this particular application some operator
discipline will be enforced using channel 1
to modify the START READ function. Ac~
tuators placed in this channel will cover
the critical manual entry areasonthe form.
In this way, it is possible to guard against
the operator under-filling any field.

The program has been set up to operate at
maximum efficiency. After positioning the
form, the operator need only insert the ven-
dor and item cards into the writing machine
reader, in sequence, and touch the START
READ manual controlkey. All functional and
format codes encoded within these cards will
cause their appropriate machine function
(according to terminal connector wiring).
Therefore, the code assignedtothe machine
function of reader stop will cause the reading
action toterminate. This allows the operator
to make manual entries. o

While forms design places critical numeric
data in blocks, just wide enough to allowthe
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required number of digits to be entered, the
operator can still place too few digits within
each manual entry field. To preclude this,
. the 2301 (in this application) is programmed
so that the start read function is disabled
(non-operative) if the operator failsto enter
the required number of digits. This function
is assigned to field sw1tch 1.

In this programming example,, form design,
tab card layout, and the codes required in
the select tape are givento the programmer.
From these, vendor ‘and item cards arede-
veloped. After this has been done, the codes
required inthe master vendor and item tapes
can be developed. Furthermore, this appli-
cation requires that the punchcontrol switch
-be in the SELECT position for all stages ex-
cept the original tape creation. The complete
program is shown on the programming lay-
out chart found on page 33.

To better understand this apphcatmn, the .

following list of code abbreviations and their
functions, used in the programming charts
is explained as follows:

CR ~Carriage Return
TAB - Tabulation
SpP Space
ON1 Integral Punch On
ON 2 Auxiliary Punch On
OFF Punches Off '
~ FC ON Field Control
STP Stop Read
NP Non Print
PR Print Restore
TSR Tape Skip Restore
- PI Program Indication
.CDFD Card Feed
FF Form Feed

The first three codes, CR, TAB, and SP,

are the only codes which spacethe carriage
(and therefore the form). Using these codes
individually or in combinations, permits
movement to any desired point on the form.

Control of the punch is done through either
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keylever punch control or by carriage posi-
tion (field control). Using ON 1, ON 2, OFF
or FC ON codes, permits only selected in-
formation to be punched in the integral
punch (or auxiliary output unit or both).

With the punch control switch in the SEL
(select) position these punch control codes
function only, but do not reproduce their re-
spective codes inthe by-product tapes. How-
ever, format codes (CR, TAB, SP) will cause
their associated machine function and will
also reproduce their respective codes (pro-
viding the punch is on).

- Some of the codes listed above are classified

as non-reproducing codes. That is, they will
cause their assigned machine functions, but
will not reproduce into the by-product tapes.

-However, the by-product tapes for this ap-

plication require the presence of STOP, PI,
and other codes. By using the automatic non
print feature on the 2301, these codes can
be reproduced for use in a later operation.

PROGRAM EXPLANATION

To understand the programming chartsthat

follow, first read the codes in the select

. tape under A, relating them with the tab

card layout. Next look at the form and the
vendor card to see the relationship between

~ them. Finally, follow the punching of the

select tape from the vendor card. The ven~
dor master tape is not shown, asitis espe-
cially coded to produce a label, besides
preparing vendor edge cards. However, it
is shown on the complete programming
chart for this application, found on page 33.

~ In the select tape, the first code

. punched is the PI 7 code. This code
causes the tape~to-card converter to punch
a “1” in the first card column (code position)
of the tab card. It also controls the format
for punching this card. The vendor number
is also punched.

In the vendor card, several codes precede

‘the PI 7 code. These codes control format

spacing and the punch. The Off code in-
sures the condition of the punch at the start
of the application; Upper Case insures the



PURCHASE ORDER
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case shift position. The punch is turned on
and the PI 7 code, whichis non-reproducing,
is non printedinto the select tape. This being
done, the punch is turned off and two CR
codes position the carriage at the first
writing line; the punch is turned on, andthe
vendor number is automatically written
(having been punched into the vendor card).

Purchase order number is the next

d item of data to be punched into the
select tape. On the form, there isone space
between vendor number and purchase order
number. This space is eliminated from the
select tape by the Off-Space~On 1 coding in
the vendor card. Purchase Order number
is variable information, therefore a Stop

code is present to stop the reading actionto
allow the operator to make this entry.

At this point, an actuator contacting field
switch 1, disables the START READ switch,
preventing the operator from under-filling
the purchase order number field.

Programming in this sectionisiden~

tical tothat in section B. The purchase
order date is entered manually by the oper-
ator. Slashes dividing the date to not punch
into the tab card, through internal wiringof
the converter. Note that to fill this field
correctly, the operator must enter zeros
prior to the first significant digit inthe first
nine months, and the first nine days.
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TO: :

—
MODERN MOTOR CO.

100 HUMBOLT STREET
ROCHESTER, NEW YORK

L

PURCHASE ORDER NUMBER MUST
APPEAR ON ALL PAPERS AND
PACKAGES, PACKING-SLIP MUST
ACCOMPANY SHIPMENTS.

ALL INVOICES MUST BE
RENDERED IN DUPLICATE

TERMS o

2%-10, NET 30 DAYS
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Delivery date is not punched into the = method, and touches TAPE SKIP. This

select tape. The only programming
change here is that the punch is not turned

on at the start of the field.
E Again a space separates the delivery
date field from the ship via field. And
ship via data is not punched into the select
tape. However, the vendor cardis program-
med to provide an option in this field. The
normal method of delivery will be used in
‘the majority of cases. However, in cases
where an alternate method of delivery is de-
sired, the operator has only to operate the
program modification switch at any time
before this field is reached.

This operation makes the Form Feed code
(in this application an alternate Stop code,
called as Stop IT) active. When the 2301 stops,
the operator enters the alternate shipping
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causes the reader to cycle through the nor-
mal ship via data in the vendor card, and
restore to normal reading at the TSR code.
Note that because this field is variable in
length, START READ is disabled for only
the first two characters, insuring that the
delivery date field was not overfilled.

With the punch still off, a Tab code in
; the vendor card brings the carriage to

the FOB field, where this data is written

automatically from the vendor card.

Four CR codes bring the carriage to

=1 the vendor name field. Since this data
is punched into the select tape, the punchis
turned on prior to the automatic writing of
this information. There is no field beyond
this on the purchase order form, but there
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is in the tab card, punched from the select
tape. Therefore, to allow for the necessary
~skip function in the card, a Tab code is non
printed into the select tape. Following this,
the punch is turned off, and coding in the
vendor card automatically spaces and
writes the street address and city/state
information. ‘

With the punch still off, four CR codes

bring the carriage to the next writing
line, where the terms data is automatically
written. Following this, three CR codes
bring the carriage out of the heading area
on the form. A Stop code stops the reading
action in order that the vendor card can be
removed, and the first item card inserted.

In the select tape, the first data pun-
ched is the PI 4 code. This code does
nothing when read incardcolumn 61, asit is
in the first tab card punched. In the second
and third tab cards, it will be read in card
column 1, where it causes the first 60 card
columns to be duplicated from the previous
card. In this manner, the heading informa-

tion appears in all three tabcards. Quantity
information is also punched into the tab card.
An action of the converter causes the pre-
ceding spaces in numeric fields to punchas
zeros in the tab card.

In the item card, the Off code insures the
condition of the punch at the start of the
reading; the Upper Case code insures the
case shift condition; and the CR code posi-
tions the carriage at the first writing line.
The FC ON code puts the writing machine
in a field punch control condition. An actua-
tor contacting field switch 3 at the margin,
turns on the punch. The Stop code stops the
reading action to allow the operator to enter
the quantity.

Unit and description data do not punch

into the select tape. Therefore, when
the operator touches START READ after en-
tering the quantity, an actuator contacting
field switch 4 turns off the punch. A Space
code moves the carriage to the unit field,
and this data is written automatically from
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the item card. After this, a Tabcode brings
the carriage to the description field and
that data is written automatically from the
item card.

With the punch still off, a Tab code

brings the carriage to the code field.
An actuator contacting field switch 3, situ-
ated at the beginning of this field, turns on
the punch. Item data is written automatic~
ally and punched into the select tape.

Again, by field switch punch control,

the space between the code andprice
field is eliminated from the select tape, and
the price data is written automatically and
punched. Note that there is an automatic skip
in thetabcard. Thisis completely controlled
through converter wiring.

Note that the price field is preceded
g%l by a Form Feed (Stop II) code, fol-
lowed by a TSR code. This allows the oper-
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ator to manually enter a price change. To
make this entry, the operator must depress
a program modification switch before the
price field is reached, in the same manner
as was done in the ship via field.

Reading of the CR code, also punched into
the select tape to cause a releaseoperation
of the converter, completes the writing of
this line item. An Off code turns off the
field punch control condition, and a Stop code
stops the reading action to allow the opera-
tor to remove that item card and insert the
next one. All item cards follow this same
format, with only the constant data changing
from one to another.

This completes the programming descrip-
tion for this application. Page 33 shows the
complete programming charts, including
the vendor and item master tapes, and the
terminal connector wiring.
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INPUT/OUTPUT CONNECTORS

Two connectors are located beneaththe ma-
chine for connection of auxiliary units. The
2217 Data Selector and any one of three
different auxiliary input units can be con-
nected to the input connector (see figure 33):

2312 Auxiliary Reader. Provides an addi-
tional tape reading unit for the writing ma-
chine. A self-contained unit, the 2312 has
its own tape unwinder and tape-up reel. A
bin replaces these when a looped tape is
being read.

2313 Automatic Card Reader. Provides the
writing machine with the ability to read
Hollerith-coded tab cards, either singly
or in packs.

2314 SELECTADATA Reader. This unit
is similar to the 2312 Auxiliary Reader. It
also has the ability to search through a
tape at the rate of 50 codes per second, and
select certain pre-specified data.

2217 Data Selector. This is an input device

which contains ten numeric dials. Each of
these dials can be manually set to any of
the numeric positions (0-9, S, or blank). One
of the functional codes is wired to cause
this unit to readout the settings, causing
document printing and code punching. The
2217 is normally located at the machine desk.

Either of two auxiliary output units can be
connected to the output connector of the
writing machine:

2215 Auxiliary Tape Punch. Provides an

additional tape punching unit for the writing
machine. A self-contained unit, the 2215
Auxiliary Tape Punch has its own tape supply
spool and tape winder.

2216 Card Punch Control. This is acontrol
unit which serves to connect the writing
machine with a Hollerith-coded keypunch,
allowing tab cards to be produced as a by-
product of FLEXOWRITER automatic writ-
ing machine operation.

2312 AUXILIARY
~ READER

2313 AUTOMATIC
CARD READER

2314 SELECTADATA
READER '

2217 DATA
SELECTOR

2215 AUXILIARY

TAPE PUNCH

2216 CARD PUNCH
CONTROL

Figure 33. Auxiliary Input/Output Equipment.
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SECTION V
2302 WRITING MAGCHIN

GENERAL

The 2302 FLEXOWRITER automatic writing
machine (see figure 34) is a less sophisti-
cated unit than the 2301. However, the 2302
does include many of the features found on
the 2301, such as selective punch control,
manual non print, field switch function con-
trol, and an auxiliary input connector. These
features make the 2302 easily adaptable for
routine business paperwork requirements,
and provide sufficient flexibility for a wide
range of applications.

All of the general specifications of the 2300
series, described in Section II, apply to the
2302 FLEXOWRITER writing machine. This
section describes the specific operating
features of the 2302.

INPUT/OUTPUT VERSATILITY

Either of two readers are available as com-
ponent parts of the 2302. A tape reader is

standard, while an edge-punched card reader
is optional. Manual input is by operation of
the writing machine keyboard. '

Either of two punches provide punched tape
output. An integral tape punch is standard;
an edge card punch is optional. Output inthe
form of a printed document ispart of stand-
ard 2302 operation.

In addition, the 2302 is capable of cable-con-

necting one auxiliary input unit to provide

further input versatility. A number of dif-

ferent auxiliary input units are available to.
provide for a wide range of application

flexibility.

KEYBOARD

Two basic keyboard variations are available.
Figure 35 illustrates the standard double
case keyboard arrangement. Forty-three
printing keylevers are available for use.
Conversion to a single case keyboardis ac-

INPUT

PUNCHED TAPE
EDGE-PUNCHED CARDS
TAB CARDS
KEYBOARD
AUXILIARY UNITS

PUNCHED TAPE
EDGE-PUNCHED CARDS
DOCUMENT

Figure 34. 2302 FLEXOWRITER Writing Machine.
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‘ SPACE BAR j

Figure 35. 2302 Keyboard (Double Case).

complished by mechanically lockingthetype  All - When in this position, the integral
basket in the upper case position. Figure 36 punch is always in an on condition, and can-
illustrates the single casekeyboardwithth not be turned off by any means. In the ALL

appropriate keybutton caps. ' position, every codedkeylever will punch its
assigned code. All reproducing codes (key-
SWITCHES : lever punched) read in the reader, will re-

produce in the punch. These are the 43
Two manually-operated, butterfly switches printing keylevers, the six format control
are located at the extreme right of the key- keylevers (CAR RET, TAB, UPPER CASE,
board (see figure 35). LOWER CASE, BACK SPACE, space bar),
, and the two punch controlkeylevers, PUNCH
Power. This switch has two positions, ON ON and PUNCH OFF. :
and OFF, which serve to turn on and off the
power to the writing machine. » !
OFF - When in this position (center), the
Punch Control. This is a three-position punch is always in an off condition, and can-~
switch that controls the operation of thein- not be turnedon by any means. Consequently,
tegral punch. These positions are as follows:  no code punching can occur.

| j S
[N gV U auy A

TI[LY IR U IR
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W
(@) E P ’; - CARHET'
T\ /MM T W R

FITla TR o T« . !(V;D 1

—
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AV [ICR) (AR VA ) =]
[N NN N W\ T L

|

Figure 36. 2302 Keyboard, Single Case (Illustrated).
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SEL (select) - In this position, the punch
will be normally off, but may be turned on
and off by manual or automatic operation of
the PUNCH ON and PUNCH OFF keylevers.

TYPE STYLES

Keyboards, as shown in figures 35 and 36,
are available in different type styles. All
styles listed below have a .300 shift motion,
and can be used for single or double case
operation.

Systems #310

Pica #310

Pica Gothic #312

All of these type stylesprovide 10 typewrit-
ten characters to the horizontal inch.

PUNCH CONTROL

Two keylevers on the 2302 control operation
of the integral punch. These are described
as follows:

PUNCH ON - Turns on the inte-
gral punch when the punch con-
trol switch is in the SEL (select)
position.

PUNCH OFF - Turns off the in-
tegral punch whenthe punchcon-
trol switch is in the SEL (select)
position.

These two keylevers operate to punchcodes
only, when the punch control switchisinthe
ALL position. They operate to perform their
functions only, and do not punch codes when
the punch control switch is in the SEL (sel-
ect) position. And they areinoperative when
the punch control switch is in the OFF
position.

Figure 37 shows the effect of the punchcon-
trol switch when in the SEL (select) position.
Codes inthis illustration are read vertically,
from left to right.

CONSOLE PANEL

One indicating light and two panel switches
are standard on the 2302 writing machine.

Read In Reader

LY Xe)
Y]
=
P
P24
P2
20
~
<
e
<
<

nno
P
P4
x
%
X

Figure 37. Punch Control Example.

Indicating Light. Glows whenever the inte-
gral punch is on, either when the punch con-
trol switch is in the ALL position, orin the
SEL (select) position after PUNCH ON has
been operated. (See figure 38.)

Panel Switches. Two manually-operated
panel switches (see figure 38) are located
on the console panel.

] AUX CODE - Alsoamomentary,
| self-restoring switch, it is used
| to punch certain special function
codes. To be operative, this
switch must be used in conjunction with a
keylever. If the punch is on, holding AUX
CODE depressed, and operating akeylever,
will cause the 3 and 4 code holesto be added
to the code punched by the keylever.

The single exception to this, is operation
of AUX CODE and the numeric 8 keylever,
which causes code holes 2and5tobe added.
This exception allows the PI 1 (2-4-5) code
to be punched from one operation.

Any code created by a combination of key~-
lever and panel switch operation will not re-
produce itself in the punch when read inthe
reader. Only codes produced by keylever

P
//PUNCHON -

//////

AUX PRGM
CODE MOD

Figure 38. Console Panel.
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operation will do so. All other codes, pun-
ched by a panel switch, a combination of
panel switch/keylever operation, or created
by overpunching, will not reproduce, and
are referred to as non-reproducing codes.

PRGM MOD (Program Modifica-
tion) - This is a locking-type
switch that must be manually re-
stored to its normal position
after operation. It is used to modify certain
machine functions throughterminal connec-
tor wiring.

FIELD SWITCH CONTROL

A field switch rack (see figure 39) ispart of
the carriage, and moves with the carriage.
Its purpose is to initiate, control and/or
modify some machine functions in conjunc-
tion with terminal connector wiring.

There are 12 channels (horizontal rows), two
of which areused, alongthis rack. Actuators
are placedinthese channels. Asthe carriage
moves from left to right, these actuators
come into contact with stationary field
switches. Operation of these field switches
activates certain machine functions. On the
2302 writing ‘machine, field switches are

located to be activated by actuators placed
in channels 1 and 2 only.

MANUAL CONTROL KEYS

These are a group of five keys locatedto the
left of the keyboard (see figure 40). They are
manually operated to control writing ma-
chine functions. Through terminal connector
wiring, some of these functions can be modi-
fied. The following describes the function
of each of these keys.

UPPER
CASE

Figure 40. Manual Control Keys.

FIELD SWITCH RACK INSERTED

FRONT VIEW

REVERSE

Figure 39. Field Switch Rack.
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START READ, When touched and
released, this key starts the
reading action of the integral
4 reader. Holding thiskey depres-
sed, temporarily stops the reading action
until it is released, allowing the operator to
pulse codes throughthe reader one at atime.
This switch can be rendered inoperative at
predetermined carriage positions through
use of the field switch/tab rack andterminal
connector wiring.

% STOP READ. When touched, all
action of the reader will stop.
This key functions not only when
the writing machine is in a nor-
mal reading mode of operation, but also when
it is reading in either manual non print or
tape skip conditions. If this key is used to
stop the reading action while in manual non
print, those functions canonly be reinitiated
by touching their respective keys.

Z NON PRINT. When touched and
released, the writing machine
goes into the manual non print
condition and begins reading.
During this condition, codes read in the
reader will be reproduced at the punch (if
on). No printing or other machine function
will occur. The only function operable in
manual non print isthe reader stop function.

A hub is available onthe terminal connector
which permits limited selection of a codeto
cause the manual non print stop function. The
code selected will always reproduce itself
first, before terminating the manual non
print condition. Manual non print may also
be stopped by touching STOP READ. Tore-
instate the condition, the operator must again
touch NON PRINT. Manual non print isused
primarily for reproducing and updating pun-
ched tapes and edge-punched cards.

STOP CODE. Operation of this
key while the punchison, causes
the Stop code (1-2-4) to be pun-

ched into the tape. When this code
is read in the 2302 reader, it will cause the
reading action to stop. The Stop code will not

reperforate during a normal reading condi-
tion, regardless of whether the punch is on
or not.

TAPE FEED. Touching this key
causes tape to feed through the
punch for as longasitisheldde-
pressed. The punchdoes not have
to be in an on condition for this function to
occur. TAPE FEED is used to provide both
leader and trailer strips for output punched
tapes. It is also used to delete incorrect
codes. The Tape Feed or Delete code is 1~
2-3-4-5-6-7, and is non-reproducing.

AUXILIARY FUNCTIONS

There is a series of codes for the 2302 that,
when translated (read), will initiate, term-
inate, or cause other functions of the writ-
ing machine. Through terminal connector
wiring, limited selection of codes to cause
these auxiliary functions is possible. How-
ever, the chart below shows the typical
functions assigned to these codes, and how
they are punched.

FUNCTION AUX CODE PLUS
Auto. Non Print Space Bar
Print Restore Zero
Switch 2
Data Select 3
AID ’ J
Form Feed L
Pil 8

Automatic Non Print. Initiates the automatic
non print condition when read. During this
condition, the reader will continue reading
codes, and all codes read will be reproduced
in the punch (if on). No printing or other
machine function will occur. Automatic non
print is generally used to reproduce codes
for a later operation. The condition restores
to normal reading upon sensing the Print
Restore code.

The Non Print code itself is non-reproduc-
ing. This means that codes punched inan
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automatic non print condition will perform
normally when that tape (or card) is read.
For example, the Tab code doesnot function
when read in an automatic non print condi-
tion, and it is desirable to reproduce this
code into the tape being punched. When that
tape is read in a later operation, the Tab
code is to cause its normal function. The
following is normal programming (coding)
for this condition to occur by means of auto-
matic non print. (Codes are abbreviated and
are written vertically in these charts.)
Assume the punch is on when these codes
are read in all cases.

, TR
NP
READ - PAR
7B
: T, o
PUNCHED A -
EBR .

To continue thisillustration further, assume
that the Tab code is not to function until one
more level of reproduction. In this case,
two Non Print codes are usedinthe original
tape, as: ’

7 | -
| NNLP ;
READ ' ppd”
ol i INTe | B
PUNCHED W Tp |
READ = PAR L
; ) .
T 7o 11T TTT]
PUNCHED AP i
» aR |

In this illustration, note that the Non Print
code that initiates the automatic non print
condition does not reproduce. However, once
the condition has been established, all codes
will reproduce, including any additional Non
Print codes. In order to carry the function
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through additional levels, one Non Print
code is added to the original tape for each
level. This method of code reproduction
cannot be used if the number of levels can-
not be determined.

Print Restore. This code restores the auto-
matic non print condition to a normal read
condition without stopping the code reading
action. It can be wired to be reproducing
(in a non print condition), or non-reproduc-
ing. The latter is done when no more than
one level of code reproduction by the auto-
matic non print method is ever used.

The balance of the auxiliary codes areused
to control auxiliary input equipment, or for
special features for the 2302. These willbe
described in later sections where they
are applicable.

TERMINAL CONNECTOR

A terminal connector (see figure41)isused
to modify some of the internal functions of
the 2302. It is removable, and additional
connectors are available to provide limited
program flexibility and simplified applica-
tion changes.

PPEA

6

Figure 41. Terminal Connector.

The terminal connector consists of 50 holes,
called hubs, arranged in four rows. These
hubs either emit or accept electrical impul-
ses carried by wires inserted into them. Any
hub may be located by an alphabetic refer-
ence, i. e., A, b, EE. Of the 50 hubs on the
2302 terminal connector, 32 areassignedas
standard. The remaining 18 are used for
optional and customizing features.

Each hub may be classified in one of three
different ways:

Exit - These hubs emit electri-
cal impulses.



Entry - - These hubs accept electri-
cal impulses.
Qualifying - Hubs that control both

exit and entry conditions.

TFigure 42illustrates the terminal connector,
showing hub location.
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Figure 42. Hub Locations (Illustrated).

Selectors. The extreme right and left rows
of the terminal connector containthree ver-
tically adjacent qualifying hubs called sel-
ectors. A selector is a switch or relay that
routes an electrical impulse along one of two
possible paths, a normal path or a trans-
ferred path. : :

Each selector contains one set of common
(C), normal (N), and transfer (T) hubs.
Internal wiring connects the common hub
to the normal hub. Therefore, a wire car-
rying an electrical impulse into the common
hub, will emit from the normal hub. How-
ever, when the selector is energized (trans-
ferred), the connection between common
and normal hubs is broken, and a connection
is established between the common and
transfer hubs. Therefore, an electrical im-
pulse wired into the common hub of an
energized selector, will emit from the

- transfer hub. This condition continues until

the selector is de-energized (dropped). Then
the connection between common and normal
hubs is re-established. Figure 43 illustrates
a selector in both the normal and trans-
ferred condition. o

- —IN
IN @A/ COMMON\AOA'/ ,
OUT“OA’ NORMAL \Q.O/-INACTIVE

INACTIVE '
Of TRANSFER ‘,,,Q/»OUT

NORMAL  TRANSFERRED

Figure 43. Selector (Illustrated).

Function Code Hubs. The following codes
have been made available for functional
assignments (see figure 44).

Each of these hubs is an exit hub and will
emit an impulse every time the correspond-
ing code is read in the reader. In order
for these codes to cause their associated
machine function, each must be wiredtothe
corresponding machine entry hub. However,
alternate selections can be made, and one
code can be wired to cause more than one
function, if desired.
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CONFIG- HUB
CODE URATION LOCATION
8|716]514] 3|2/1
STOP 4] 211 E
CR 8 K
FF 71 ] 4] 3201 P
SW 4| 3(2 U
NP ‘15141 3| Y
PR 6| 1413 ]
AID |71 B4 3] 11 h
DS | [5}4] 3i211 n
PI-1 54| |2 t
TSR 413 |11 X

Figure 44. Function Code Hubs.

There are five code exit hubs that have no
corresponding functional entry hubs. These
are CR (Carriage Return), FF (Form Feed),
AID (Address Identification), DS (Data Sel-
ect), PI 1, and TSR code.

Each hub will emit an electrical impulse
when the corresponding code is read. And
each will perform its function ifthe correct
accessory is on the 2302, or the applicable
auxiliary input unitis connected. Exceptions
to this arethe carriage returnand PI1 hubs.
Carriage return always performs its as-
signed function, and may be wired to cause
any other function. PI 1 may be wired to
cause any function, inplaceof, or in addition
to the normal code assignment. Any of these
six hubs may be used for any function, if
there is no conflict with an accessory de-
vice or auxiliary input unit.

Machine Function Hubs. The fcllowing are
the machine function entry hubs for the 2302
(figure 45).

FUNCTION
STOP READ

CARD FEED
READER SWITCH
NON PRINT

PRINT RESTORE
MANUAL NP STOP

Figure 45. Machine Function Hubs.

STOP READ ENTRY (J) - Causes the reader
stop function. When wired from the STOP
CODE EXIT (E), every time the Stop codeis
read, reading will stop. This occurs under

HUB LOCATION

w2
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normal read conditions only, and does not
apply to the automatic non print condition.

CARD FEED ENTRY (N) - When an edge
card punch is substituted for the standard
tape punch on the 2302, impulsing this hub
causes a card feed function. Any of the func-
tion code exit hubs, except CR (Carriage Re~
turn) may be wired to the CARD FEED EN-
TRY hub. Once this function has been ini-
tiated, it causes continuous feed hole only
punching, until terminated by operation of
the card feed micro-switch.

NOTE: On the 2302 it is not necessary to
turn on the punch before initiating the card
feed function. However, a Tape Feed code
(1-2-3-4-5-67) must precede the code as-
signed to the card feed function. This buffer
code assures completion of any previous
punching operation. The CARD FEED EN-
TRY hub must never be impulsed whentape
is used in the punch. This condition will
cause occasional feed hole only punching
to occur.

Manual operation of the TAPE FEED switch
can always be used to initiate the card feed
function in the normal manner.

READER SWITCH ENTRY (T) - Used only
when a cable-connected auxiliary input unit
is attached to the 2302. When impulsed,
normally from the SWITCH CODE EXIT hub
(U), a reader switch function will result.
That is, the reader, either integral or aux-
iliary, sensing this code will stop, and the
other reader will immediately commence
reading codes.

NON PRINT ENTRY (X) - When impulsed,
normally from the NON PRINT EXIT hub
(Y), the 2302 will go into an automatic non
print reading condition.

PRINT RESTORE ENTRY (b) - When the
2302 is in an automatic non print condition,
impulsing this hub, usually from the PRINT
RESTORE EXIT hub (c), will returnthe 2302
to normal read condition.

MANUAL NON PRINT STOP ENTRY (s) -
This hub, when impulsed, terminates the



manual non print condition. Any of the func-
tior code hubs can be used to cause this
function. If the STOP CODE EXIT hub (E)
is used, operation will be identical to
FLEXOWRITER writing machines, Models
SPS and SPD, and the 2201 FLEXOWRITER
writing machine.

Other hubs. The following describes other
hubs, not otherwise classified:

START READ EXIT (A) and ENTRY (D) -
When wired together, operation of the
START READ switch will cause the 2302
reader to begin reading. This function may
be further qualified by wiring through field
switch 1 or 2, in order to disable the start
read function at given carriage positions.

REPRODUCE PRINT RESTORE IN NON
PRINT (f, m) -~ When these two hubs are
wired together, the Print Restore code will
reproduce into the output tape, providing
the 2302 is in an automatic non print condi-
tion. Absence of this connection permits
the Print Restore code to terminate the
automatic non print condition without re-
production into the output tape.

Note: If any other code is wired to cause
the print restore function, this code will
always be reproduced in an automatic non
print condition.

ADD 8 (B, F) - Whenthese hubs are connec~
ted, and the program modification switch
is in the operatedpositior (down), the eighth
bit will be added to the code punched by any
operated keylever or panel switch. This
enables address codes to be punched for use
with the SELECTADATA selective reader
connected to the 2302.

PROGRAM MODIFICATION (L, R, V) - In
addition to the address code punching capa-
bility, these three hubs provide a selector
associated with the program modification
switch. Hub L is the common, hub R the
normal, and hub V is the transfer. When the
program modification switchis inthe normal
(up) condition, hubs L and R are connected.
When in the operated (down) position, hubs
L and V are connected.

Normally, either the selector or the address
code punching capability isused, seldom to~
gether. The selector may be used to cause
recognition of a second Stop code, or any
similar either/or type function.

MINUS (C) - Provides a constant source of
electrical impulses whenever there is power
in the writing machine. These are usually
employed to provide impulses modified
through selectors.

FIELD SWITCHES (H, M, Sand W, a, e) -
These are two selectors, connected to field
switch 1 (H, M, S) and field switch 2 (W, a, €).
Hubs H and W are common hubs, M and a
are normal, and S and e are transfer. When
an actuator comes into contact with one of
these field switches, the common andtrans-
fer hubs are internally connected.

Field switch hubs are often used for the pur-
pose of blocking the start read function, or
for termination of a skip tab condition.

Note: There is no internal wiringthatqual-
ifies the operation of these hubs. They will
operate not only during normal carriage es~
capement, but also duringthe machine func~
tions of carriage return and tabulation.

Customizing Features. Eighteen additional
hubs on the terminal connector are for spe-
cial customizing and optional features (see
figure 42). These are described asfollows:

OPTIONAL SELECTOR (Z, d, j, p, u, ¥,
CC, and HH) ~ This selector has two inde-
pendent sets of common, normal and trans-
fer hubs, j, p, u, and y, CC, HH. The se-
lector becomes transferred when hub Z is
impulsed, and remains in that condition un-
til hub d is impulsed, after which, it returns
to a normal condition.

KEYBOARD UNLOCK EXIT (v) - (Optional)
With this option, strict discipline of opera-
tor entry is possible in a limited number of
fields on a document. Generally wired
through a selector, this hub is used in con-
junction with a field switchto block operator
entry at certain points. To unlock the key-
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board, a circuit must be completed to the
KEYBOARD UNLOCK ENTRY hub (Z).

KEYBOARD UNLOCK ENTRY (Z) - (Option-

al) Used in conjunction withthe KEYBOARD

UNLOCK ECIT (v), a circuit must be com-
pleted between these two for the keyboardto
become unlocked. For example, figure 46
below illustrates how a disciplined entry
wiring operates. Hubs are shownout of their
normal position for clarity.

START READ
EXIT

(CODE)
EXIT

FIELD SWITCH
2 C

PICK  DROP
SELECTOR

EXIT

ENTRY
KEYBOARD UNLOCK

Figure 46. Keyboard Unlock Wiring Example.

In figure 46, under normal conditions, the
keyboard remains unlocked. However, be-
fore each disciplined field, a code is read
that picks the selector. In this transferred
condition, the keyboard is still unlocked as
long as the selected field switch is unoper-
ated. When an actuator, placed at the end
of the disciplined entry field, contacts the
field switch, the circuit is broken, and the
keyboard becomes locked. At this point,
the only way the keyboard can become un-

locked, is for the operator to touch START
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READ. This action drops the selector (re-
turns it to a normal condition).

Note: There are several ways of causing
this same effect. However, whatever the
means used to break the connection between
the KEYBOARD UNLOCK EXIT and ENTRY
hubs, operation of START READ or NON
PRINT panel switches will unlock the key-
board, even though not specifically wiredto
do so, as in the above illustration.

TAPE SKIP RESTORE ENTRY (w) - If the
2302 is equipped with the tape skip feature,
impulsing this hub (usually from the TSR
EXIT hub) when in the tape skip condition,
will restore the 2302 writing machine to a
normal reading condition.

CUSTOMIZING HUBS (AA, BB, DD, EE, FF)
- These five hubs are available for addition~
al customizing of the 2300 series units, as
may be required by specific applications.
As such, they are reserved for such func-
tions as reader switching during automatic
non print, recognition of Carriage Return
codes during tape skip, disabling parity
check during any non print condition, and
various others.

PROGRAMMING

- In general, programming is the planning on

paper, of the details of an application. It
consists of a step~by-step breakdown of all
machine, and operator functions.

The following paragraphs describe a pro-
gram for the 2302 FLEXOWRITER automa-
tic writing machine. It is not intended to be
comprehensive, nor is it meant to suggest
any application limitations. However, know-
ledge of the methods employed here, will
enable the user to gain maximum benefit
from the 2302 writing machine and any input
or output units employed.

To illustrate the basic principles of pro-
gramming, this section will show a sales
order being prepared on the 2302, equipped
with edge~punched card reader and punch.
Sales order writing involves the use of
constant, repetitive data for each customer



and each item purchased, as name, address
product code, item description, unit price,
and shipping information. Constant data for
each customer, and each item is encoded
into edge-punched cards. These permit
automatic, error free typing of this infor-
mation, and provide for simple filing card
methods.

Figure 47 illustrates the system. Customer
and item edge-punched cards contain all
constant, unchanging data about the custo-
mer and items to be purchased. These cards
are read in the writing machine, and with
manual entry of current or variable infor-
mation, produce the typed sales order. At
the same time, a by-product tape calledthe
select tape, is punched, containing only a
portion of the data typed on the salesorder.

This tape is then converted to tab cards,

which, after further automatic processing
produce the sales register.

Shown in Figure 48 is the sales order
form. Manual entries are shaded. All else
is written automatically from the customer
and item cards.

PRELIMINARY APPROACH

To begin programming this application, the
programmer collects samples of the sales
order form and the tab cards. Then a
flow chart of the complete application is
drawn, as shown in figure 49. There are
five steps.

Master Tape Preparation. If there were only
one customer and one item, this step would
be unnecessary. However, in this case, as-
sume a large number of customers, and an
even larger number of items. One cardwill

ITEM CARDS

TAB CARDS

TAPE-TO
CARD
CONVERTER

Figure 47. Sales Order Writing System.
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Figure 48. Sales Order Form.

be punched for each. Cards for different cus-
tomers will obviously contain different in-
formation, but format codes, functional
codes, and Stop codes for manual entry will
be the same for each customer card. The
same applies to item cards. Customer and
item master tapes are created to provide
automatic punching of these codes into the
cards, plus entry of the data for different
customers and items. Also, in thisillustra-
tion, the master tapes will be laid out in
such a manner as to type labels for the
cards. Tapes are used because they can be
glued into a loop to eliminate reinserting
them each time they are read.

Edge-Punched Card Preparation. In this
step, the master tapes are read, and along
with manual entries, individual customer
and item cards are punched. At the same
time, a label is typed for each card. A code
in the master tape causes automatic card
feeding in the punch.

Sales Order Writing. Customer and item
cards are read in the writing machine read-
er, along with manual entries, to produce the
typed sales order form, and select tape.

Tape to Card Conversion. After a given
number of sales orders have been written,
the select tape is converted automatically
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to tab cards. Special codes to control this
operation, called PI (Program Indication)
codes have been punched into the select tape.

Sales Register Preparation. Data is then
automatically perpetuated through a number
of steps culminating in the preparation of
the sales register.

WRITING MACHINE SPECIFICATIONS

After considering the entire application, a
listing of the functional codes to be used is
prepared and placed on a program layout
chart, similar to that shown on page 51.
These are used later as wiring instructions
for the removable terminal connector. In
addition, field switch channel assignments
for channels 1 and 2 are listed.

In this particular application some operator

. discipline will be enforced using channel 1

to modify the START READ function. Ac-
tuators placed in this channel will cover the
critical manual entry areas on the form.
In this way, it is possible to guard against
the operator under-filling any field.

The program has been set up to operate at
maximum efficiency. After positioning the
form, the operator need only insert the cards
into the writing machine reader in sequence,
and touch the START READ manual control



Prepare customer and
item master tapes

Read master tapes to
purich customer and
item cards

EDGE CARDS

CUSTOMER AND ITEM

Tab cards used to
prepare sales

SALES
ORDER

register

TAPE-TO-
CARD

CONVERTER
TAB CARDS

Read select tape in tape-
to~card converter to
punch tab cards

|
|
§ Read customer and
item cards to
prepare sales
order and select
tape '

SELECT TAPE

Figure 49. Flow Chart - Sales Order System.

control key. All functional and format codes
encoded within these cards will cause their
appropriate machine function (according to
terminal connector wiring). Therefore, the
code assigned to the machine function of
reader stop will cause the reading actionto
terminate. This allows the operator to make
manual entries. :

While forms design places critical numeric
data in blocks, just wide enough to allow the
required number of digits to be entered, the
operator can still place too few digits within
each manual entry field. To preclude this,

the 2302 (in this application) is programmed
so that the start read function is disabled
(non-operative) if the operator fails to enter
the required number of digits.

In this programming example, form design,
tab card layout, and the codes required in
the select tape are givento the programmer.
From these, customer and item cards are
developed. After this has been done, the
codes required in the master vendor and
item tapes can be developed. Furthermore,
this application requires that the punch
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control switch be inthe SELECT position for
all stages except the original tape creation.
The complete program is shown on the
programming layout chart found onpage 51.

To better understand this application, the

following list of code abbreviations and their

functions, used in the programming charts
is explained as follows:

CR Carriage Return
TAB Tabulation
- SP Space
ON Punch On
OFF Punch Off
STP Stop Read
NP Non Print
PR - Print Restore
PI Program Indication
CDFD Card Feed

FF Form Feed

The first three codes, CR, TAB, and SP,
are the only codes which spacethe carriage
(and therefore the form). Using these codes
individually or in combinations, permits
movement to any desired point on the form.

Control ofthe punchis done through keylever
punch control, using On and Off codes. This
permits only selected information to punch.
With the punch control switch in the SEL
(select) position these punch control codes
function only, but do not reproduce their re-
spective codes in the by-product tapes. How-
ever, format codes (CR, TAB, SP) will cause
their associated machine function and will
also reproduce their respective codes (pro-
viding the punch is on).

Some of the codes listed above are classified
an non-reproducing codes. Thatis, they will
cause their assigned machine functions, but
will not reproduce into the by-product tapes,
However, the by-product tapes for this appli-
cation require the presence of STOP, PI, and
other codes. By using the automatic non
print feature on the 2302, these codes can
be reproduced for use in a later operation.

PROGRAM EXPLANATION

To understand the programming charts that

48

follow, first read the codes in the select
tape under A, relating them with the tab
card layout. Next look at the form and the
customer card to see the relationship be-
tween them. Finally, follow the punching of
the select tape from the customer card. The
master tape is not shown, as it is especially
coded to produce a label, besides preparing
edge cards. However, it is shown on the
complete programming chart for this appli-
cation, found on page 51.

In the select tape, the first code pun-

chedisthe PI 3 code. This code causes
the converter to puncha“1” inthe first card
column (code position) ofthetab card. It also
controls the format for punching this card.
The customer number is also punched.

In the ship to card, several codes precede
the PI 3 code. These codes control format
spacing andthe punch. The OFF code insures
the condition of the punch at the start of the
application; UC (upper case) insures the case
shift position. The punch is turned on, and
the PI 3 code, which is non-reproducing, is
non printed into the select tape. This being
done, the punchis turned off and two CR codes
position the carriage at the first writing line;
the punch is turned on, and the customer
number is written automatically from the
ship to card.

Territory and salesman are the next

b=y data punched into the select tape. On
the form, there is one space between custo-
mer number and territory, and one space be-
tween territory and salesman, which do not
punch into the select tape. These spaces are
eliminated by the OFF~-SP-ON coding inthe
customer card. All of this is repetitive in-
formation andis automatically written by the
ship to card.

Since the salesman’s name is not

punched into the select tape, an OFF
code precedesthis. A space separates sales-
man’s name field from salesman field.
Salesman’s name is written automatically.
This information is of variable length, so a
TAB code isusedtobringthe carriageto the
terms field. Thisinformationis alsowritten
automatically.
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D Four CR codes bring the carriage to
L the ship tofield, and this information,
name, address, and city/state, is written
automatically from the ship to card. A CR
code brings the carriage out of this field, and
a Stop code stops the reader in order that the
ship to card can be removed, and the sold
to card inserted.

Again note the presence of the OFF-
UC “insurance® codes. Two CR codes
position the carriage, and the soldtodatais

written automatically. None of this punches
into the select tape.

Five CR codes position the carriage at
. the our order number field, and a Stop
code stops the reader to provide for manual
entry of this information. The punch is
turned on so this information is capturedin
the select tape.

At this point, after the operator hasegunto
enter into this field, START REAv will not
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enter into this field, START READ will not
operate, having been disabled by an actuator
contacting field switch 1. In all other fields
contacting this field switch, the 2302 was al-
ready reading automatically, and reading
cannot be dropped by actuator position.
Therefore, prior to this time, actuators
placed to contact field switch 1 are
not operative.

Order date information is punched in-

to the select tape. Again the OFF-
SPACE-ON coding prevents the space sepa-
rating the two fields from being punched. A
Stop code provides for manual entry into this
field. Again, an actuator contacting field
switch 1 prevents the operator from using
START READ until the field has been filled.
Note that to fill this field correctly, the
operator must enter zeros prior tothe first
significant digit during the first nine months
and the first nine days, to keep the field
size constant throughout.

H Customer order number is not punch-

ed into the select tape, so an OFF
code precedes this field. Since this is a man-
ual entry, a Stop code is present inthe sold
to card to provide for this condition. The
information is not punched into the select
tape, so disciplined entry is not used. The
field is of a variable length so a Tab code
is usedto bring the carriage to the next field.

I Ship via information is normally an

automatic entry. However, a means of
entering alternate information is provided.
A Form Feed code precedesthis field. If the
program modification switch is operated
(down) the Form Feed code will cause read-
er stop. In such a case, the operator enters
the alternate information, and touches NON
PRINT. With the punch off, the manual non
print switch causes tapeto cycle throughthe
reader without causing punching. Form Feed
code also causes manual non print stop, and
the operator touches START READ tocom-~
plete the card.

Three CR codes bring the carriage out of the
header portion of the form, and a Stop code
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allows the sold to card to be removed, and
the first item card to be inserted.

j In the select tape, the first code pun-

ched is the PI 4 code. This code does
nothing when read in card column 27, as it
is in the first tab card punched. In the sec-
ond tab card it will be read in card column
1, where it causes the first 26 card columns
to be duplicated from the previous card. In
this manner, the heading information ap-
pears in both tab cards for this salesorder.

Quantity information is a manual entry and
is punched into the select tape. In the tab
card, preceding spaces punch as zeros.

In the item card, the OFF code insures the
condition of the punch at the start of the
reading; the Upper Case code insures the
case shift condition; and the CR code posi-
tions the carriage at the first writing line.
A Stop code allows manual entry of this
numeric information.

Note that the quantity field is in the same
vertical position as the our order number
field. Therefore, the actuator disabling
START READ is also effective here.

Provision is made in the price field

for an alternate entry, in the same
manner as was done in the ship via field.
Therefore, if the alternate entry is made,
it is made with START READ disabled, be-
cause the price field occupies the same
vertical position as the order date field. Af~-
ter the last digit of the price is entered (auto-
matically or manually), the operator touches
START READ and the unit designation is
printed. (U stands for unit; C per hundred;
and M per thousand.) This data does not
punch into the select tape, so it is preceded
by an OFF code.

Code data punches into the select tape,

The punch is off at this point, andthe
Space code, between the two fields is read.
The punch is turned on, and the code data is
written automatically from the item card.
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Description data is also punched into

the select tape. The space between
code and description fields on the form is
eliminated by the OFF-SPACE-ON coding.
And the description is written automatically
from the item card.

The CR code, punched into the select tape
causes card release in the converter. Fol-
lowing this, the punch is turned off and the
Stop code stops the reading action sothe item
card can be removed, and a new item card

55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 16 77 78 19 80

can be inserted, to continue the application.

All item cards followthis same format, with
only the constant data changing from card
to card.

This completes the programming descrip-
tion for this application. This page showsthe
complete programming charts for this ap-
plication, including the ship to, sold to, and
item master tapes, and the terminal block
wiring.
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INPUT CONNECTOR

One connector is located beneath the 2302
for connection of auxiliary input units. The
2217 Data Selector and any one of three aux-
iliary input units can be connected to the
input connector (see figure 50):

2312 Auxiliary Reader. Provides an addi-
tional tape reading unit for the writing ma-~
chine. A self-contained unit, the 2312 has
its own tape unwinder and tape-up reel. A
bin replaces these when a looped tape is
being read.

2313 Automatic Card Reader. Provides the
writing machine with the ability to read

Hollerith-coded tab cards, either singly or
in packs.

2314 SELECTADATA Reader. This unit is

similar to the 2312 Auxiliary Reader. It also
has the ability to search through a tape at
the rate of 50 codes per second, and select
certain pre-specified data.

2217 Data Selector. This is an input device

which contains ten numeric dials. Each of
these dials can be manually set to any of the
numeric positions (0-9, S, or blank). One of
the functional codes is wired to cause this
unit to readout the settings, causing docu-
ment printing and code punching. The 2217
is normally located on the machine desk.

2312 AUAILIARI TAFE READER

2313 AUTOMATIC CARD READER

9314 SELECTADATA READER

2217 DATA SELECTOR

Figure 50. Auxiliary Input Units for the 2302.
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2303/2304 WRITING MACHIN

GENERAL

The 2303 FLEXOWRITER automatic writing
machine (see figure 51) consists ofa heavy-
duty writing machine with a conventional,
electric typewriter keyboard, and a tape
punch and reader. It is intended for routine
repetitive writing functions common to every
business activity. Therefore, programming
features and auxiliary input/output unit con-
nectors are not provided.

The 2304 FLEXOWRITER automatic writing
machine is identical in specifications tothe
2303, except that it uses proportionally-
spaced type styles. It is intended for “exec~
utive® letterwriting applications and offset
master preparation, as well as for all nor-
mal repetitive writing functions.

All of the general specifications for the 2300
series, described in Section II apply to the
2303 and 2304 writing machines. This sec-
tion describes the specific operating fea-
tures of the 2303 and 2304.

Vi

Either of two readers are available to read
punched tape (standard), and tape and edge-
punched cards (optional). An integral tape
punch is standard; a tape and edge card
punch is available. Output in the form of a
printed document is part of 2303/2304
writing machine operation.

KEYBOARD

The 2303 utilizes a double case writing ma-
chine with a .265 shift motion. This model is
a monospacing (fixed letter width) unit. Cap-
ital letters and some special characters are
in the upper case shift position. Numeric,
small letters and some special characters
are in the lower case shift position.

A fully-expanded keyboard with 45 printing
keylevers (see figure 52) is standard. In ad-
dition, six format control keylevers (CAR
RET, TAB, BACK SPACE, UPPER CASE,
LOWER CASE, space bar) areprovided. All
are coded for automatic operation.

INPUT

PUNCHED TAPE
EDGE-PUNCHED CARDS

. OUTPUT

PUNCHED TAPXE
EDGE-PUNCHED CARDS
DOCUMENT

Figure 51. 2303 FLEXOWRITER Writing Machine.
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Figure 52. 2303 Keyboard.

While Elite type style is standard on the

2303, various other monospacing type styles

are available. Elite type provides 12 char-
acters to the horizontal inch. Tabs may be
set at every other letter space position on
the writing line.

Figure 53 shows the keyboard of the 2304
automatic writing machine. It has 44 printing
keylevers, one less than the 2303. Except
for the THREE UNITS keylever, all other
keylevers are identical.

Modern type style is standard on the 2304.
However, other type styles are available.
The list, shown in figure 54, illustrates these
other available type styles.

Proportionally~-spaced type styles rate each
character as having a value of from two to
five units of space in proportion to its size.
Figure 55 shows the difference between
monospacing type styles and proportionally
spaced type styles. Point size is that dis-
tance from the bottom of a descending char-
acter, such as a g, tothetop of an ascending
character, suchasat, expressedin seventy-
seconds of an inch. Pitch is the value of one
unit of space expressed in a fraction of an
inch, as 1/32, 1/36, 1/40, and 1/48.

Modern type style, standard on the 2304, is
a 10 point type style, with a unit escapement
of 1/86 inches. A 55-tooth ratchet provides
five lines to the vertical inch.
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POINT SPACING

TYPE SIZE (Pitch)
Commercial 14 1/32
Bold Face 12 1/32
Bold Italic 12 1/32
Galvin 12 1/32
Rogers 12 1/32
Documentary 12 1/32
Modern* 10 1/36
Booktype 10 1/36
Registry 10 1/36
Galvin 9 Point 9 1/40
Newstext Condensed 9 1/48
Newstext 8 1/48
Galvin 8 Point 8 1/48
Humboldt 8 1/48
Gothic 8 1/48
Legal 7 Point 7 1/48

#2304 standard

Figure 54. Type Styles Available.

STANDARD PROPORTIONAL UNIT
SPACING SPACING WIDTH
1111 iiii 2 uni.ts
0000 0000 3 units
WWWW WWWW 4 units
mmmm mmmm 5 units
Standard Spacing
tical 1ines are formed by
white spaces Dbetween the
s of characters as shown by

ruled lines.

Proportional Spacing

In the proportionally typed page there
are no vertical lines to distract the
eye of the reader.

Figure 55. Monospacing and Proportional
Spacing.

Spacing is accomplished by using combina-

tions of the space bar, BACK SPACE, and

THREE UNITS keylevers. The space bar
gives two units of space, and is normally
used between words in page copy. BACK
SPACE gives one unit of space in reverse,
and the THREE UNITS keylever givesthree

units of space forward. Combinations of
these keylevers and the space bar can pro-
vide any special spacing effect. Figure 56 .
shows the unit width value of all printing
characters on the 2304.

CHARACTER UNIT WIDTH

=g (ko |20 | T ®

o] cof ol x| col colno| col eol Lol eo|eojeol o] ol DI D] Ol LO DD CO |CO| OO
PN P S NP RN PN ES ES NP PPN P PC PN FS PN RN FS RN PN S

N[ <X =l <| | 8| W = O PO 2| 5| || S| T Q= = O O >

Nl % |g|<|e |t a|Rlato|o|s| 5|~

+ | of o] 00| <a| o>|en| x| co| pof =
|~ ¥~ |l || e)| -

o) o] Lo o [eo] co|bof Dof o] Lof Lo GO LI Lo L] LOj LO|
ol eo] o[t [eof o nof o Do dof eo] wof cof ol wof wof W[

Figure 56. Character Width Chart.
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SWITCHES

Two manually-operated, butterfly switches
are located to the extreme right of the key~
board (see f1gure 57).

Figure 57. Switches.

Power. This switch has two positions, ON
and OFF, which serve to turn on and off the
power to the writing machine.

Punch Control. This switch alsohas two po~
sitions, ON and OFF, which serveto control
the condition of the writing machine punch.
When manually placed inthe ON position, all
printing and format control keylevers will
punch their respective codes, whenoperated
manually or automatically. Inthe OFF posi-
tion, no punching will occur.

CONSOLE PANEL

One indicating light and one switch are
standard on the 2303. On the 2304 writing
machine, there are two indicating lights
and one switch (see figure 58).

PUNCH ON| RIBBON

¥

Figure 58. Console Panel (2304).
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Indicating Light (2303/2304). Glows when-
ever the punch is on.

Indicating Light (2304 only). Glows when the
carbon ribbon supply is getting low. If the
2304 is in a reading condition at that time,
reading will stop. If reading is started again,
without replenishing the carbon ribbon sup-
ply, no further warnings are given.

PRGM MOD (Program Modification). This

is a locking-type switch that must be manu-~
ally restored to its normal position after
operation. It is used to modify certain ma-
chine functions through terminal connector
wiring methods.

MANUAL CONTROL KEYS

These are a group of five keys located to
the left of the keyboard (see figure 59). They
are manually operated to control writing
machine functions. The following describes

the function of each of these keys.

Figure 59. Manual Control Keys.

START READ. When touched and
released, this key startsthe inte-
gral reader. Holding this key de-
pressed, temporarily stops the
reading action until it is released, allowing
the operator to pulse codes through the
reader one at a time.




STOP READ. When touched, all
action of the reader will stop.

AUX CODE, This manual control
key is used for the purpose of pun-
ching certain special functional

.1 codes. In order to be operative,
this specml switch must be usedin conjunc-
tion with a keylever. If the punch is on,
holding AUX CODE depressed, and opera-
ting a keylever, will cause the 3 and 4 code
holes to be added to the code punched by
the keylever.

Any code created by a combination of key-
lever and panel switchoperation will not re-
produce itself in the punch when read inthe
reader. Only codes produced by keylever
operation will do so. All other codes, pun-
ched by a panel switch, a combination of
panel switch/keylever operation, or created
by overpunching, will not reproduce, and are
referred to an non-reproducing codes.

STOP_CODE. Operation of this
key while the punch is on, causes
| the Stop code (1-2-4) to be punched
iZxd into the tape. When this code is
read in the 2303/2304 reader, it will cause
the reading action to stop. The Stop code will
not reperforate during a normal reading
condition, regardless of whether the punchis
on or not.

TAPE FEED. Touching this key
causes tape to feed through the
punch for as long as it isheldde-
& pressed. The punch does not have
to be in an on condition for this function to
occur. TAPE FEED is used to provide both
leader and trailer strips for output punched
tapes. It is also used to delete incorrect
codes. The Tape Feed or Delete code is 1-
2-3-4-5-6-7, and is non~reproducing.

TERMINAL CONNECTOR

A terminal connector (see figure 60) isused
to modify some of the internal functions of
the 2303/2304. It is removable, and addi-
tional connectors are available to provide

limited program flexibility and simplified
application changes.

Figure 60. Terminal Connector.

The terminal connector consists of 50 holes,
called hubs, arranged in four rows. These
hubs either emit or accept electrical im-
pulses carried by wires inserted intothem,
Any hub may be located by an alphabetic
reference, i. e., A, b, EE.

Each hub may be classified in one of three
ways:

Exit - These hubs emit electri-
cal impulses.
Entry - These hubs accept elec-

trical impulses.
Qualifying - Hubs that control both
exit and entry conditions.

Figure 61 illustrates the terminal connector,
showing hub location and function.

Selector. The extreme right row of the
terminal connector containsthree vertically
adjacent qualifying hubs called a selector.
A selector is a switch or relay that routes
an electrical impulse along one of two pos-
sible paths, either a normal path or atrans-
ferred path.

A selector contains one set of common (C),
normal (N), and transfer (T) hubs. Internal
wiring connects the common hub to the nor-
mal hub. Therefore, a wire carrying an
electrical impulse intothe common hub, will
emit from the normal hub. However, when
the selector is energized (transferred), the
connection between common and normal
hubs is broken, and a connection is estab-
lished between the common and transfer
hubs. Therefore, an electrical impulse

57



EXIT / ENTRY

SPACE

CODE
¢ D AlgD
MINUS /
J

L]

o
TUOR =2Q=T

a
<

SW
CODE

ZOH-20 Ormen.zZ
i : ME\Q\ :
L] =
z
o
as 23
w2 >0
oo g%
@ x @
vox gO®mW

Z
B
<

=<1-)-i¢_n\u:
b\ \!\\Q\\\

CERH

CODE

k SKP
TAB
OFF

(2301)

AN

Figure 61. Hub Locations (Illustrated).

wired into the common hub of an energized
selector, will emit from the transfer hub.
This condition continues until the selector
is de-energized (dropped). Then the con-
nection between common and normal hubs
is re-established. Figure 62 illustrates the
selector in both the normal and trans-
ferred condition.
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\04—— COMMON —>O"IN
INACTIVE

0UT4——O"'— NORMAL_,.O__

INACTIVE

—( )d--TRANSFER—p.( )—VOUT

NORMAL TRANSFERRED

Figure 62. Selector (Illustrated).

Standard Hubs. Of the 50 hubs located onthe

terminal connector, only 10 are functional on
the standard 2303 and 2304 writing ma-
chines. Below is a description of the func-
tions of these hubs.

STOP READ ENTRY (J) - Causes the reader
stop function. When wired from the STOP
CODE EXIT (E), every time the Stop code is
read, reading will stop.

STOP CODE EXIT (E) - Emits anelectrical
impulse each time the Stop code is read.

SPACE EXIT (A) - Emits an electrical im-
pulse each time the Space code is read.

CARRIAGE RETURN EXIT (K) - Emits an
electrical impulse each time the Carriage
Return code is read.

FORM FEED EXIT (P) - Emits anelectrical
impulse each time the Form Feed code is
read.

ADD 8 (B, F) - Whenthese hubs are connec-
ted, and the program modification switch
is in the operated position (down), the eighth
bit will be added to the code punched by any
operated keylever or panel switch. This en-
ables address codes to be punched for use
with other 2300 series writing machines
having the SELECTADATA selective reader
cable-connected. The 2303 and 2304 writing
machines are not equipped to connect this
auxiliary input unit.

PROGRAM MODIFICATION (L, R, V) -In
addition to the address code punching capa-
bility, these three hubs provide a selector



associated with the program modification
switch. Hub L is the common, hub R the
normal, and hub V is the transfer. Whenthe
program modification switch is inthe normal
(up) condition, hubs L and R are connected.
When in the operated (down) position, hubs
L and V are connected.

Selective Stop. While the 2303/2304 is not
extremely flexible, one common method is
to wire the machine to provide an alternate
Stop code. This is done by using the pro-
gram modification switch, and one of the
functional codes. Assume that the Stop code
is normally wired to stop the writing ma-~
chine, but that when the program modifica-
tion switch is down, the Form Feed code will
also stop the writing machine. Figure 63
shows the wiring. (Hubs are out of their
normal arrangement for clarity.)

ENT

Figure 63. Selective Stop (Example).

An alternate way of doing this is by setting
up an either/or condition. When the program
modification switch is normal (raised) the
Stop code will be effective. When it is oper-
ated (down), the Form Feed code will be ef-
fective. Figure 64 shows the wiring for this
condition. (Hubs are out of their normal
arrangement for clarity.)

FF
EXIT

Figure 64. Alternate Example.

Customizing Hubs. All other hubs on the
terminal connector are considered to be
customizing hubs. Refer to the pages des-
cribing the terminal connector on the 2301
or 2302 writing machines, for a complete
description of the functions of these hubs.

PROGRAMMING

In general, programming is the planning on
paper of the details of an application. It con-
sists of a step-by-step breakdown of all
machine and operator functions.

The following paragraphs describe a per-
sonalized form letterwriting application for
the 2303 FLEXOWRITER writing machine. It
is not intended to be comprehensive, nor is
it meant to suggest any application limita-
tions. However, knowledge of the methods
employed here will enable the user to gain
maximum benefit from the 2303 and 2304
writing machines. '

Personalized form letterwriting is one ofthe
common uses of the 2303/2304. These let-
ters will all be alike, except that they are
individually addressed. Each letter looks
and feels as if it was individually typed,
which it was. Using the FLEXOWRITER
writing machine, this typing is done at the
rate of 145 words per minute, and is without
error. Personalized form letterwriting is
one of the most effective methods of direct
mail advertising. Figure 65 shows an ex-
ample of this type of letter.

PRELIMINARY APPROACH

The letter, shown in figure 65, is a typical
form letter produced on the 2303. The body
of the letter was written from a letter tape,
automatically. This tape contains all of the
letter copy, all horizontal and vertical line
spacing, and Stop codes for the manual entry
of the inside address and salutation. The
letter tape will be looped (joined end-to-end)
so that it need not be reinserted for each
letter to be typed.

A by-product tape will be punched, from each

letter written, containing the inside address
only. Later, this tape will be used to address
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December 15, 1966

MANUAL ENTRIES

Mr. John Doe
o34 Main Street
Rochester, New York 14607

Dear Mr.|Doe:

elieve it or not, this 1s a form letter automatically typed by the 2303
TEXOWRITER* sutomatic writing machine, fthrough [the medium of punched
tape. The only msnual operation necessary was typing of your name
ond address, and the salutation. The resg of th letter was typed auto-
matically at the rate of 145 words per minute.

indentations on the

> print [ » o See, 1t smears.
ter d on s printing press.
1s as good as the best that your
 most lcases better, because

other side, Wet your finger and touch
Now compare this to the ordinary form le

e 2303 FLEXOWRITER writing machine, b FRIDEN, wrote this letter con-
dem istration of how it can

Flgure 66. Personalized Form Letter.

the individual envelopes. Figure 66 illus- The code abbreviations used in the pro-
trates the letterwriting application. gramming charts are listed below. Format
and control codes are read onthe program-
ing charts vertically.

UcC Upper Case

LC Lower Case

CR Carriage Return
TAB Tabulation

SP Space

STP Stop Read

PROGRAM EXPLANATION

BY-PRODUCT  LETTER TAPE To begin the application, the operator inserts
el | a blank letterhead into the platen of the 2303,
‘ , o . and positions it at an arbitrary starting
g , point. The looped letter tapeis insertedinto
ENVELOPE ADDRESSING the reader at the starting point. Powerison

and the punch is off. The operator touches
: : , START READ. The first codes read by the
Figure 67. Letterwriting Application. machine are as follows:
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The CR code positions the carriage at the
left margin, and two TAB codes bring the
carriage to the position to write the date.
The date is written automatically from the
letter tape. Immediately after the date is
written, a Stop code halts the reading action.
This is a signal for the operator to manually
turn on the punch. The operator thentouches
START READ.

] |
A PECEMEER (5, /966
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Nlady
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OCH

wiah| & jwiad
N
N
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N
A
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Q

|
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X
q

1y, 10
e MR.JONN LMTR:! @ MAIN ST

(BPuM Gh)

BY=PRODUCT TAPE
n

ﬁ%@ﬂ o &

Three CR codes bring the carriage to the
position where the inside address is to be
entered. The UC (upper case) code shifts
the machine tothe correct shift position, and
the Stop code halts the reading actionto allow
manual entry of the inside address. Follow-
ing this, three CR codes bring the carriage
to the salutation. Another Stop code reminds
the operator to turn the punch off. Note that
the by-product tape contains only the inside
address, for envelope addressing.

CETTEE TAFPE

S c
v Ul e
ol DEAR ,S,;@AM%) al: ga%cwvs 17

The beginning of the salutation is written
from letter tape; the UC code shifts the ma-
chine to the correct position; and the Stop
code halts the reading action for manual
entry of the name. ‘ : ‘

Following this, the balance of the letter is
written automatically from the letter tape.
It ends with a Stop code to allow the com-~
pleted letter to be removed and a new blank
letterhead inserted. Sincethetapeislooped,
the operator need only touch START READ
after positioning the letterhead.

When all letters have been completed, or at
any convenient time, the operator removes
the by-product tape, adjuststhe margin, and
begins to produce the envelopes. The by-
product tape is inserted into the reader, and
envelopes into the platen. The envelopes are
typed automatically (see figure 67).

This same application can be performed on
the 2304 FLEXOWRITER writing machine.
The only difference will be that a distinctive,
executive-type letter will be produced.

Figure 67. Letterwriting
Application Document.
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CODE CHART

CARD
EL
SPACE
SKIP
PI-3

N
"’OZl;"7“-10'"'“0(1@)0@\100-&&»—0

w|N|<|>|g|<|c|H|w|=|0

2201 2301 2302 2303/2304
CR CR CR CR
SPACE SPACE SPACE SPACE
TAB TAB TAB TAB
BACK SP BACK SP BACK SP
) 0 ) o ) o o)
[ 1 1R 1
@ 2 @2 @2 2 @
# 3 # 3 #3 3 #
$ 4 $ 4 $ 4 4%
=5 =5 =5 5 =
¢ 6 ¢ 6 ¢ 6 6 ¢
27 27 27 72
* g * 8 * 8 8 *
[ (9 (9 9 (
a A a A a A a A
b B b B b B b B
cC c C cC cC
d D~ d D d D d D
e E e E e E e E
fF fF fF fF
g G g G g G g G-
h H h H h H h H
il il il il
i id il iJ
k K k K k K k K
1L IL 1L 1L
m M m M m M m M
n N n N n N n N
o O o O o O o O
p P p P p P p P
q Q q Q q Q q Q
r R rR rR rR
s S s S s S s S
t T t T t T t T
v U v U v U v U
vV vV vV vV
w W w W w W w W
x X x X x X x X
y Y yY yY yY
z Z z L zZ z Z
F1 MNP STOP STOP STOP STOP
F2 NP (AUX SP) | NP (AUX SP)
F3 PR RES PR {(AUX 0) PR (AUX 0) ][
F4 ON 1 PUNCH ON
F5 ON 2
Fé OFF OFF
F7 FC ON 3 UNITS
F8 TSR (AUX 1) PI-7 (AUX 1) =1
F9 SW (AUX 2) | SW (AUX 2)
F10 DS (AUX 3) DS (AUX 3)
F11 FF (AUX L) FF (AUX L) FF (AUX L)
F12 AID (AUX J) AID (AUX J)
F13 DUP (AUX /)
UPPER CASE UPPER CASE UPPER CASE UPPER CASE
LOWER CASE |LOWER CASE | LOWER CASE | LOWER CASE
' ' o re
2/ < : /3
- % —-% - %
i & P & i & i
+ + Pl-1 (AUX 8) | PI-1 (AUX 8)
Vo Y2 PI-5 (AUX A) | PI-5 (AUX A) Y2 Y
e Pl-2 (2, 8, -) + + + +
_| TAPE FEED TAPE FEED TAPE FEED TAPE FEED
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