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THE FRIDEN FLEXOWRITER .. ... automatic writing machine
is essentially a page printer with built-in auxiliary units for pro-
viding various kinds of automatic operations associated with the
creation of a printed document.

‘The characters are printed one at a time with the Flexowriter in
the same manner as an electric typewriter, and the control of the
Flexowriter can be either by manual keyboard operation, or it can be
controlled automatically in response to coded impulses. These
impulses can be supplied by an external machine or from a punched
tape reader on the Flexowriter. Regardless of how the Flexowriter
is operated, it can be arranged to automatically select coded im-
pulses for controlling an external machine, or for controlling a tape
punch on the Flexowriter.

These facilities can be built into the Flexowriter in different
combinations and capacities as required by various applications.

The Writing Machine

In its simplest form, the Flexowriter is essentially a heavy-duty,
electric writing machine. The Flexowriter is not intended for use
solely as an electric typewriter because the special features and
extremely rugged construction of the printing mechanism are not
required in the ordinary use of an electric typewriter. However,
every Flexowriter will have the printing mechanism as its base or
foundation, and from there on, units may be added in various com-
binations to automatically perform many other functions incidental
to page printing. The printing mechanism is built within or around
the base or frame assembly, which houses the operating mechanism
for whatever auxiliary units may be applied tothe Flexowriter. The
printing mechanism can type a maximum of 86 different characters
from 43 type bars shiftable to type from either of two characters
on each bar. :

The Flexowriter is constructed the same as most correspondence
typewriters in the respect that the carriage is moved for the letter
spacing, while the printing mechanism is stationary. In this type of
machine, a power-operated carriage return indexes the platen for
line spacing incidentally to the return of the carriage. The Flexo-
writer shifts between two different positions to select between
printing of upper case and lower case characters.

In the Flexowriter, all operations of the machine, whether it be to
print a character or to perform some other function of the writing
machine, must be originated by an operation of a keylever. Each
keylever in the Flexowriter controls the operation of a cam which
receives its power from a continuously rotating power roll. This cam
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is connected to type bars through intermediate bell crank connec-
tions to operate each type bar individually to the printing position.
In order to obtain good quality printing, various different forces
must be applied to various different characters, and for this reason,
the cams are made adjustable in order to obtain the exact printing
force required for each particular character. A coarse adjustment
for the blow for eachtype bar is provided by selecting one of several
different bell cranks for each type bar. The same general type of
cam under control of akeylever is provided for each of the functions
of the Flexowriter. Thus, the entire operation of the writing machine
portion of the Flexowriter is under control of the various keylevers,
and in each instance the keylever performs no other function than
to trip the cam for operation by the power roll, thereby providing
that all keylevers require the same force to cause their operation.

AUTOMATIC FEATURES OF THE FLEXOWRITERS

In addition to the writing machine, the Flexowriter is usually
provided with one or more of the following built-in auxiliary units
to perform other functions incidental to writing adocument.

Code Selector

This unit is located at the lower rear portion of the Flexowriter
and is for the purpose of selecting a binary code which is different
for each of the printed characters and other functions of the Flexo-
writer. The Code Selector mechanism is designed to operate with
any code involving up to 12 bits. The selector operates to establish
a binary code wherein eachbit of the code is represented by an open
or closed position of an electrical contact.

The Code Selector comprises an assembly of sliding members,
which are mechanically connected to the cams of the writing machine
so that each cam causes a sliding movement of one particular selec-
tor slide only. Allthese selector slides are positioned to operate
a group of transverse bails, there being one bail for each bit of the
code being used, plus a common bail which is always operated by
every selector slide. ’

Thus, for a 6-bit code there would be seven transverse bails, and
each bail is adapted to operate a normally open electrical contact.
A portion on each of the selector slides forms a cam for operating
each code bail, and each selector slide isdistinctively coded by re-
moving this cam portion associated with certain of the code bails
so that a different combination of bails is operated by each selector
slide. Accordingly, whenever any one of the cams is operated to
print a character or cause afunctional operationof the Flexowriter,
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an associated selector slide is also operated to selectively close one
or more of the code contacts in a pattern which is distinctive for
that particular cam.

The Code Selector mechanism is one of the elements contributing
to the extreme flexibility in adapting the Flexowriter to perform dif-
ferent applications. In other words, a code involving up to 12 bits
may be selected by the Code Selector and any combination of any
code may be used with any slide. Also, the Flexowriter may be so
arranged that certain keylevers will operate to print or perform
some other machine function without selecting a code merely by
omitting a selector slide at this position or by removing all of the
cam portions on this particular slide.

On the other hand, certain keys on the Flexowriter may be ar-
ranged to operate cams to, in turn, move selector slides which will
select a particular code but will perform no other function on the
Flexowriter. Thus, for any key position, the Flexowriter may be
arranged to print or cause operation of a function only, to select a
code only, or to select a code and type or to cause a functional
operation.

The binary code setupbydistinctively operating the code contacts
on the Flexowriter invarious combinations may thenbe used to con-
trol any device which canbe operated by electrically coded circuits.
This may be another Flexowriter, a tape punch or any similar de-
vice to which the circuits controlled by these contacts may be wired.

- Auxiliary Bridge Contact Assembly
This assembly is available onall models of the Flexowriter. Each
assembly consists of one type A, BorC contact for every third key
lever. Every contact is operated by its associated selector slide only
and the contact operating time is substantially the same duration as
the Selector Code Contacts.

Code Translator

This unit is located at the lower front portion of the Flexowriter
and is for mechanically selecting and operating keylevers of the
Flexowriter in response to coded electrical impulses. The unit
includes a code magnet for eachbit of the binary code plus a magnet
for operating a single-revolution mechanical clutch.

Translator magnets are available at 90 or 48 volts DC and are
wound for 1500 ohms and 800 ohms respectively. The 1500 ohm
magnet is wound with 10,000 turns of No. 40 wire. The 800 ohm
magnets are wound with 7,000 turns of No. 40 wire; both magnets
require a minimum pulse duration of 20 milliseconds.

By cable-connecting two Flexowriters, the code contacts of the
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Code Selector of one machine can control the code magnets of the
Code Translator of the other machine to operate it automatically.
These same code magnets in the Translator may be controlled by
code contacts in any other device which is arranged to select dis-
tinctive binary codes in the same manner as the Code Selector.

The Code Translator may be arranged to operate in response to
any code involving up to 12 bits. The Translator is designed to op-
erate up to 52 keylevers, and a 6-bit code is most commonly used
in the control of the Flexowriter. However, the Translator may be
arranged to operate in response to a5-bit code in the same manner
as the communications teletypewrltmg machines, or in response to
T-bit, 8- b1t or any other code desired.

Tape Punch

Whenever it is desired to store or record information typed on a
Flexowriter for use at some later time to automatically operate the
same or a different Flexowriter or any other device, a Tape Punch
is used to perforate a binary code ina narrow paper tape. The Tape
Punch is a unit mounted on the left rear side of the Flexowriter and
is mechanically operated by a single-revolution, magnetically-
operated clutch and has a code magnet for each unit of a binary code.
These code and clutch magnets are usually controlled from the Code
Selector of the Flexowriter, but may be controlled from any other
source capable of selecting code combinations in the form of elec-
trical impulses.

Punch code magnets are available at 90 or 48 volts DC and are
wound with 850 or 600 ohms respectively. Aminimum pulse duration
of 15 milliseconds is required to operate these magnets.

Punch clutch magnets consist of two series wound coils of 1000
or 450 ohms total and are operated on 90 or 48 volts DC respective-
ly. To operate either the 90 or the 48 volt clutch requires a
minimum pulse duration of 15 milliseconds.

The Tape Punch can be arranged to perforate any code involv-
ing up to 8 bits or code holes. The code holes are punched in a
transverse row across the paper tape which usually varies in width
according to the number of bits of the binary code involved. A
smaller feed hole is always punched near the center of the tape for
the purpose of intermittently feeding the tape past the punches, and
also for feeding the tape in reading the code holes. Erroneously
perforated codes can be voided by overpunching with a delete code.

A magnetically operated tape back spacing mechanism can be
added to the Tap Punch when required. This operates in response
to each impulse supplied to the operating magnet to back space the
tape one space without punching. This operating magnet can be con-
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trolled by a panel switch or by a keylever operation such as the
Back Space key to provide for back spacing of the tape and the car-
riage simultaneously. A delete punch cycle operation would then
follow this tape back spacing operation.

Parity Check Contacts

A contact assembly operated directly by the punch pins can be
provided for checking accuracy of punching when self-checking
codes are used of the odd-eventype. This assembly can be wired to
open a circuit only when an even number of holes are punched. A
different wiring permits closing one circuit when an even number
of holes are punched and closing another circuit when an odd number
of holes are punched.

Tape Reader

This unit is for sensing code holes in a perforated tape and for
accordingly operating electrical contacts. The unit is mounted on
the left hand side of the Flexowriter directly in front of the Tape
Punch. The Tape Reader is mechanically operated from the motor
of the Flexowriter and its operation is usually controlled by manually
operated switches mounted above the Flexowriter keyboard.

In reading a binary code punched into the paper tape, normally
open contacts for each bit of the binarycode are closed whenever a
hole is sensed in the tape for that unit of the code. In addition, a
common contact is ordinarily provided on the Tape Reader which
closes for each code sensed by the Reader. A tape contact is also
provided which is operated when the Reader is not in position to
properly feed and read a tape.

The tape reading mechanism is so designed that several different
contacts may be provided for each bit of the code. This multiple
contact arrangement permits certain codes to be detected directly
at the reading unit without requiring any external translating mech-
anism. This is particularly useful in the automatic operation of the
Flexowriter in that certain codes, suchas carriage return, tab, back
space and stop codes, may be detected by the Reader unit and the
automatic operation of the Reader may be stopped immediately.

The code contacts of the Tape Reader are ordinarily used on the
Flexowriter to control operation of the Code Translator unit., How-
ever, these code contacts of the Reader may be used in other special
applications to control any other external device whichcan respond
to a binary code in the form of electrical impulses for providing
some function similar to that of the Code Translator.

In using the Tape Reader with the Code Translator of the Flexo-
writer, the code contacts of the Reader are each connected to the
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corresponding code magnets of the Translator, and the common
contacts of the Reader are connected to the electromagnet of the
Translator clutch. In controlling anydevice suchas the Code Trans- -
lator, the speed of operation of the reader shaft is the determining
factor in the speed of operation of the control device. For this
reason, the apparatus to be controlled by the Reader should have an
operating speed slightly in excess of that of the Tape Reader in order
to insure that the controlled device is always in step with the Reader.

The operating cam shaft of the Tape Reader is usually driven
continuously by the motor of the Flexowriter, and a read control
magnet RM in this case controls reading operationby allowing cam
followers to operate only when this control magnet is energized.
Usually this magnet is continuously energized to cause the reader
to read tape continuously at its set speed of operation. However,
this arrangement does not allow the reader tobe impulsed or step-
ped to start operation atany accurate time after each impulse to the
control magnet because of the continuous operation of its cam shaft.

Edge Card Punch and Reader

These units are available onall 5 or 8 channel Programatic Flexo-
writers. Units are capable of punching and reading information along
‘either edge of a 3" x 7" card or tape. The cards are furnished in a
continuous or pre-cut fanfold stack. If cards are furnished ina
continuous stack, they can be cut to anydesired length after punch-
ing. Information is punched at 10 codes to the inch and are read at
normal Flexowriter printing speeds.

COMBINATIONS AVAILABLE

A great many different combinations of these auxiliary units with
the writing machine are possible. The table illustrated shows the
combinations which are most commonly required.

Flexowriter Specifications And Special Equipment

The following are the more commonly used features and varia-
tions in the Flexowriter. No standard model includes all the features
listed, but all these features and variations are available in special
machines in substantially any combination. The prices of all special
machines will, of course, be determined by the amount of special
equipment to be included. In nearly every instance, the special
features must be built into the machines at the time of manufacture
at the factory. ' '



Keyboard

Substantially any arrangement of keys can be provided in the
Flexowriter. The accompanying chart shows the maximum number
of keylevers that can be provided and a typical arrangement of
characters. The chart designates keylever and switch positions by
letters and numerals which will be referred to in this discussion.
Usually no change is ever made inthe illustrated standard arrange-
ment of alphabet keys, but various different characters can be
assigned to any of the other printingkeys. This applies to keylevers:
in positions 1 thru 43, which normally are the only keys in the key-
board which print. However, any of these keylevers can be arranged
to control cams for the sole purpose of selecting coded impulses in
the Code Selector without printing.

When the Flexowriter is provided for both upper and lower case
printing, shift keys are provided in the positions shown on the chart.
In this instance, the lower case shift keylever in position Z operates
a shift cam and is interconnected by a bail to another lower case
shift keylever in position Q whichdoes not operate a cam. Likewise,
the upper case shift keylever in positionR operates a shift cam and
is interconnected to another upper case shift lever in position Y
which does not operate a cam. The Flexowriter can also be con-
structed for single case printing only and inthis instance keylevers
in position R and Z are available for special non-printing purposes
such as the selection of a functional or control code.

The following keylevers are also available for special non-printing
functions such as the selection of a code in instances where their
normally used function is not required:

Keylever in position S normally used for TAB.
Keylever in position W normally used for BACK SPACE.
Keylever in position U normally used for three unit space
in proportional spacing modeis.

The illustrated keyboard has four transverse rows of keys and is
commonly referred to as afour-bank keyboard. However, the Flexo-
writer can be provided with a three-bank keyboard arrangement such
as is generally used on communications machines used with 5-bit
codes. If the top or figures row in the illustrated arrangement is
omitted and the figures are combined with the top row of letters, the
shift mechanism is then used to select betweenthe printing of letters
and figures.

Special arrangements of keyboards are also available on the
Flexowriter for use with a 5-bit code which employ all four banks
- of keys. These special arrangements employdifferentkeylevers for
letters and figures with an interlock preventing operation of the
figures keys when shifted to print letters and preventing operation of
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-the letters keys when shifted to print figures.

A mechanical keylever interlock is normally provided in the
Flexowriter which is effective to prevent simultaneous operation of
more than one keylever at a time. This is usually effective on all
keylevers except the shift keylevers in positions Qand Y because
these keylevers are interconnected mechanically to work simul-
taneously with their companion keylevers in positions Z and R.
However, any of the other keylevers can be notched so that it is not
affected by the interlock. Also, the entire interlock can be removed
at any time from the Flexowriter. .

A special mechanism can be provided for mechanically latching
any one of the keylevers in adepressed position preventing depres-
sion of any other keylever. This mechanical latch is released by an
impulse to a keylever release magnet allowing the keylever to re-
store to normal position. A holding circuit is provided on this key-
lever release magnet so that it will still release the latched key-
lever in the event the keylever is manually held down longer than
the normal duration of the impulse to the release magnet. This
latching arrangement can provide a reliable check on the accuracy
and speed of anydevice controlled as aresult of keyboard operation,
and is also useful in verifying and code checking systems.

Normally, all keys are dark blue in color with white engraved
characters. However, any of these keys can be gray or maroon in
color in cases where it is desired to distinguish certain keys from
others in the keyboard. Also, the engraved characters in the keys
can be colored other than white for purposes of distinction.

Case Shift

In double case Flexowriters, the type basket is shifted relative to
the platen by two cams controlled by keylevers shown in the key-
board chart. This arrangement requires akeyoperationfor shifting
to one position and adifferent key operationfor shifting to the other
position.

A special shift arrangement similar to that used on communica-
tions printers can be provided on the Flexowriter. This arrangement
causes the machine to shift to letters position whenever the space
bar is operated in figures shift position.

Back Space
A back spacing mechanism is usually provided inthe Flexowriter
for moving the carriage one letter space tothe right. This is a cam-
operated mechanism under control of a keylever in position W. In
proportional models, the back space will move the carriage one unit
to the right.
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Carriage Return

The carriage is returned in the Flexowriter by power through a
friction clutch controlled by a keylever. Indexing or rotation of the
platen for line spacing is incidental to the carriage return operation
and cannot be separated from it. ,

The left hand margin in printing is determined by the position to
which the carriage is returned. This position is manually adjustable
in increments of one letter space on machines spacing at ten or
twelve characters to the inch, two letter spaces on machines spacing
at 16 characters to the inch, and onproportional spacing machines,
the margin is adjustable in increments of four units of spacing.

A special arrangement can be provided for initiating a return of
the carriage automatically after the carriage has been spaced past
an adjustable predetermined point. Another psecial arrangement
can be provided which will automatically select a line feed code
following a carriage return code selection. This is useful only when
the Flexowriter is to be used in some combination with a com-
munications page printer. :

Tabulation

A carriage tabulating mechanism is usually provided inthe Flexo-
writer and is controlled by akeylever inposition S. The tab positions
of the carriage are determined by individual stops which are manu-
ally positioned at variable increments of two letter spaces in
machines spacing ten, twelve or sixteen characters tothe inch, and
at increments of four units of spacing in proportional spacing ma-
chines. '

A special tab arrangement is available for three-bank keyboards
operating on a 5-bit code. In this instance the code assigned to the
tab is one of the letters codes infigures shift position, and the oper-
ation of this letter key will electrically cause operation of the
regular tab keylever inposition S providing the machine is in figures
- shift position.

Repeat Space Key

Normally all keylevers control cams which make only one opera-
tion regardless of how long the keylever is held down. However it
is sometimes desirable to provide a repeating space key which will
provide continuous spacing of the carriage as long as the key is held
down. For this purpose a special keylever is provided in position
U which operates a special repeating cam. The normal space bar is
retained which provides single spacing for each operation.
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‘ Front Control Panel

A control panel is provided directly above the keyboard of the
Flexowriter, and can be equipped with up to eight manually operated
switches (A through H) some of whichare used for machine control,
plus an indicating light. The indicating light is placed in the center of
the panel when used, and the switches are grouped each side of the
light. Each switch includes an operating lever which is engraved to
show the function of the switch.

Each switch may be the locking type or the self-restoring type.
In the locking type the lever remains in its operated or depressed
position until it is manually restored, while in the self-restoring
the lever returns tonormal position as soonas the manual operating
pressure is removed. Each of the switchlevers can operate a Class
A (normally open) contact, or a Class B (normally closed) contact,
or a Class C (transfer contact)

Line ‘Length Indicator
A special contact operating mechanism can be provided on the
carriage which will light the indicating light onthe front panel when
the carriage has reached an adjustable predetermined position and
will stay on for a fixed extent of carriage travel. This position is
manually adjustable in letter spacing increments.

Slde Control Sw1tches

Toggle sw1tches can be provided at the right hand side of the key-
board for the control of the Flexowriter. The most common arrange-
ment is only a single power switch which is provided to tarn the
power off and on for the entire machine. However, this side control
switch arrangement can include either one or two toggle switches
I and J and a plate over these switches can be engraved to indicate
their function. Each switch can be either the two-position or the
three-position type where the center position is off. Also each
switch can be either a single pole type (one circuit only) or a
double pole type (two circuits).

Type Styles

Flexowriters are available in a large variety of type styles and
sizes either proportionally spaced or uniformly spaced. In case
shift machines the shift motion is .265 of an inch, and any type style
adapted to this shift motion and to the following spacing variations
can be used. In monospacing machines, type can be used which is
spaced ten characters to the inch (Pica), 12 characters to the inch
(Elite), 16 characters to the inch, or 6 9/5 characters to the inch.
In proportional spacing machines, type can be used which has a unit
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spacing value in inches of one thirty-second (twelve point), one
thirty-sixth (ten point), or one forty-eighth (eight point).

Carriage Sizes

The standard Flexowriter is equipped with a 12 inch carriage
which will accept an 11 inch wide sheet and has a 93 inch writing
line. In addition, 16 inch and 20 inch carriages are available on all
machines except 8 point and 10 point proportional spacing models.
The 16 inch carriage will accept a 15 inch wide sheet and has a
133 inch writing line. The 20 inch carriage will accept a 19 inch wide
sheet and has a 175 inch writing line.

Standard Platens
Various platens are available to obtain the desired printing quality
for different applications. The following hardness and sizes are
available. ‘ '

No. 1. For general typewriting applications, stencil writing, etc.

No. 2. For general typewriting applications, but slightly harder
than No. 1.

No. 3. Hard platen of same diameter as No. 1 for small number of
carbon copies requiring sharp impression. (Normally
unsatisfactory for use with less than four or five carbon
copies.)

No. 4. Hard platen, one thirty-second of an inch undersize for
large number of carbon copies.

No. 7. Hard platen, one-sixteenth of an inch undersize for maxi-
mum number of carbon copies.

No. 8. For typewriter applications requiring a platen harder than
No. 2 but not as hard as No. 3.

No. 9. For stencil writing exclusively, flexlastic platens will be
furnished as standard equipment at no additional charge.
This platen is not recommended for use on correspondence
where more than two carbon copies are required.

Pin Feed Platens

A special pinfeed platen in various sizes is available. It has a
single piece platen cover and must be ordered to fit the size paper
used. The mechanism also includes the necessary paper fingers and
paper guide rods. The platen ratchet is fixed to the platen shaft and
no platen release is provided. The platen covers are available in
three grades of hardness — No. 1 — soft, No. 2 — medium, and No. 3
—hard. The illustrated chart shows pin-feed platen specifications
and form dimensions.
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Platen Ratchets
The available ratchets shown inthe accompanying chart prov1de
different extents of line spacing.

Ribbon
A fabric rlbbon with an automatic reversing feed mechamsm is
provided as standard equipment on Flexowriters. A special carbon
paper ribbon feed mechanism is also available whichfeeds a narrow
ribbon from a supply spool across the machine to a rewind spool.
This mechanism permits the standard fabric ribbontobe used when
the carbon paper ribbon is not being used.

Ribbon Shift

A manually operated ribbon shift is provided on all Flexowriters
which ‘selects between the use of two different fields of a fabric
ribbon. An automatic ribbon shift can be provided which operates
from a single code received by the Code Translator to change the
field used in the ribbon. This mechanism uses a keylever in position
43 and is effective to change the color of printing when a two-color
ribbon is used. A different ribbon shift mechanismis also available
which is operated by an electromagnet. This magnetic ribbon shift
does not require a keylever and simply operates to select one field
of the ribbon when the electromagnet is energized and the other
fields when deenergized.

Carriage Position Switch
A special mechanism is available on the Flexowriter for operating
from one to four Class C or transfer contacts in any combination at
selected predetermined positions of the carriage. This includes a
rack mounted on the carriage having slots at every second letter
space each capable of holding a manually inserted tab. The tab has
four vertically spaced switch-operating projections, each of which
can operate an associated one of four vertically spaced switches on
the frame of the machine. Any of the projections on the tabs can be
removed so that a particular tab can be placed in any slot in the
rack to operate any one or any combination of the four sw1tches at
the corresponding position only of the carriage.
These switches in any required number up to four can be used to
control relays which turn on and off either one or more devices
such as the tape punch according to the carriage position.

Automatic Punch Selection From Tape
Special keylevers and selector contacts canbe provided for punch-
ing distinctive codes in a tape sothat when this tape is placed in the
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PIN FEED PLATEN SPECIFICATIONS
Number of Spaces in One Inch of Form

Count the number of spaces in 10 inch form, move decimal
point one space to left and find nearest number in chart.

Platen Upper
Ratchet Index Detent Index
Part No. of \ 2 3 4 Pawl Arm Pawl
Number Teeth Tooth Teeth Teeth Teeth Stop Assembly Carrier
304769 33 6.00 3.00 2.00 1000325 1076864 1073401
304771 44 4.00 2.66 2.00 1000325 1076864 1073401
1096910 55 5.00 3.33 2.50 1002272 1076886 1076862
1098579 66 6.00 4,00 3.00 1002273 1076884 1076862
FORM DIMENSIONS - PIN FEED PLATENS
Over All Over All Over All
Form Width Pin to Pin Form Width Pin to Pin Form Width Pin to Pin
5-3/4 5-1/4 9-7/8 9-3/8 13-5/8 13-1/8
6-1/2 6 10-3/8 9-7/8 14-7/8 14-3/8
8 - 7-1/2 10-5/8 10-1/8 16 15-1/2
8-1/ 8 11-3/4 11-1/4 16-3/4 16-1/4
9-7/8 9-3/8 13-5/8 13-1/8 17-27/32 17-11/32
10-3/8 9-7/8




Number of Spaces in One Inch of Form

Count the number of spaces in 10” of form, move decimal
point one.space to left and find nearest number in chart.

Platen
Ratchet
Part No. of 1 2 3 4 5 Upper Index Detent Arm Index Pawl
Number Teeth Tooth Teeth Teeth Teeth Teeth Pawl Stop Assembly Carrier
1002224 24 4.317 2.18 1.45 1076865 1072875 1073401
25 4.55 2.27 1.52
26 4.73 2.37 1.58 :
1002227 27 4.91 2.46 1.64 , 1076865 1072875 1073401
28 5.09 2.55 1.70 :
1002229 29 5.25 2.64 1.76 1000325 1076864 1073401
1002230 30 5.46 2.73 1.82 1076865 1076880 1073401
1002231 31 5.64 2.82 1.88 1000325 1076880 1073401
1002232 32 5.82 2.91 1.94 1000325 1072875 1073401
1002233 - 33 6.00 3.00 2.00 1000325 1076864 1073401
1002234 34 6.18 3.09 2.06 1000325 1076882 1073401
1002235 35 6.37 3.18 2.12 . 1000325 1072875 1073401
1002236 36 6.55 3.27 2,18 1000325 1076880 1073401
37 6.73 3.37 2.24
1002238 38 6.91 . 3.46 2.30 1000325 1076864 1073401
1002239 39 7.09 3.55 2.37 1000325 1076880 1073401
1002240 40 7.28 3.64 2.43 1000325 1076880 1073401
1002241 41 3.73 2.49 1.86 1000325 1076882 1073401
: 42 3.82 2.55 1.91
1002243 43 3.91 2.61 1.95 1000325 1072875 1073401
1002244 44 4.00 2.66 2.00 1000325 1076864 1073401
1002244 . 8.00 4.00 2.66 1002273 1076864 1073401
1002245 45 8.18 4.09 2.05 1076866 1076880 1073401
1002246 46 8.37 4.18 2.09 1076866 1072880 1073401
47 8.55 4.28 2.14 -
1002248 48 4.37 2.91 1.75 1076865 1072875 1073401
1002249 49 4.46 2.97 1.78 1000325 1076864 1073401
1002250 50 4.55 - 3.03 2.27 1002272 1076884 1076862
1002251 51 4.64 3.09 2.32 1002272 1076884 1076862
1002252 52 4.73 3.15 2.37 1002272 1076884 1076862
1002253 53 4.82 3.21 2.41 © 1002272 1076884 1076862
54 4.91 3.27 2.46
1002255 55 5.00 3.33 2.50 1002272 1076886 1076862
1002256 56 5.09 3.40 2.55 1002272 1076884 1076862
1002257 57 5.18 3.46 2.59 1002272 1076884 1076862
1002258 58 5.28 3.52 2.64° 1002272 1076886 1076862
1002259 59 5.37 3.58 2.68 1002273 1076886 1076862
1002260 - 60 5.46 3.64 2.73 1002273 1076886 1076862
1002261 - 61 5.55 3.70 2.7 1002273 1076884 1076862
1002262 62 5.64 3.76 2.82 1002273 1076884 1076862
63 5.73 3.82 2.87
64 5.82 3.88 2.91
65 5.61 3.94 2.96
1002266 66 6.00 4.00 3.00 1002273 1076884 1076862
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Tape Reader, these special keylevers will be operated by these codes
to automatically turn the Tape Punch on and off. For the control of
the punch on the Flexowriter, a “Punch On” key is used which con-
trols operation of a special make contact in the Code Selector to
energize a punch control relay which is held energized through a
special break contact in the Code Selector which opens in response
to operation of a “Punch Off” key.

Code Translator Auxiliary Contacts
A special cam-operated contact assembly can be provided in any
Flexowriter Code Translator which does not involve greater than an
8-bit code. Any number up tothree cams can be mounted on the Code
Translator shaft and each cam can control a Class C or transfer
contact. Each cam is adjustable to any radial position on the shaft
and cams are available having various extents of operating duration.

Functional Contacts

Auxiliary contacts can be provided atvarious points in the Flexo-
writer to operate in accordance with the normal functional operations
of the machine. Any number up to eight Class C or transfer contacts
can be provided to operate according to the case shift position of the
type basket. A single Class B (break) or a single Class A (make)
contact can be provided to operate during the back spacing operation
of the Flexowriter. Also contacts can be provided to operate at the
start of both the carriage return and the tabulating operation and to
remain operated until the completion of these operations. These
contacts can involve up tofour springs providing two Class A or two
Class B assemblies.

Cable Connections
One or two cable connectors can be provided at the right rear
side of the Flexowriter for the purpose of connecting the internal
wiring of the machine to an external device. A.N. style connectors
are used and one connector up to size 24 can be provided and if a
second connector is required it can be up to size 22.

Motor

The standard motor used inthe Flexowriter operates on 115 volts,
60 cycle and is rated at 35 M.H.P. It is an induction motor having a
rated speed of 1725 R.P.M. This same motor is used on 115 volts,
50 cycle with changes in drive ratio to compensate for its reduced
speed in this instance. When the Flexowriter is to be used with
higher voltages between 120 and 260 volts, 50 or 60 cycle, an ex-
ternal transformer is provided and the same motor is used. A
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special motor and a different ratio drive can be provided for 115
volts, 25 cycle applications of the Flexowriter. Another special
motor is also available for 115 volts direct current applications. A
rheostat is built into the Flexowriter with this D.C. application for
adjusting the speed of the motor.

Direct Current Power Supply

The Flexowriter usually has a built-in, full wave rectifier sup-
plying approximately 90 volts D.C. rated at 1 amp. In this case
the rectifier is connected directly to the A.C. supply line and the
D.C. power is not isolated from the line. Flexowriters are also
available with a built-in D.C. supply at approximately 48 volts rated
at 2 amps. This uses a transformer which isolates the D.C. power
from the A.C. supply line.

Relay Capacity

The upper rear portion of the Flexowriter provides a space for
mounting a number of relays usually required for the control of the
machine. This space is sufficient for mounting a maximum of seven
large telephone type relays. A greater number of relays of the
medium size can be used on this space. I no carriage position
switches are provided, a maximum of 22 medium size relays can
be used, and if these switches are required a maximum of 18 medium
size relays can be used.

Tape Used

Both the Tape Punch and the Tape Reader used on the Flexo-
writer can use any standard tape between .687 and 1.000 inch wide.
Three width tapes are most commonly used in this range, eleven-
sixteenths of an inch for a maximum of five code channels, seven-
eighths of an inch for a maximum of seven code channels, and one
inch for a maximum of eight code channels. All tapes have code holes
which are .072 inch in diameter and feed or sprocket holes .046
inch in diameter.

All holes are spaced .100 inch both longitudinally and transversely.
‘The Tape Punch is normally constructed to punch the feed holes in
line with the code holes transversely of the tape, but specially con-
structed tape punches are available which punch these feed holes
.013 in advance of the code holes. The Tape Reader is adjustable to
either of these two feed hole positions. Boththe Tape Punch and the
Tape Reader are normally constructed for use with tape having the
center line of the feed holes spaced .394 inch from the inside or
guiding edge of the tape, but specially constructed punches and
readers can be provided for use with tape having the center line of

14



the feed holes spaced .4375 from this guiding edge.

Operating Speeds

The maximum operating speed of the Flexowriter is determmed
by the rate at which reliable repeat printing of a single character can
be obtained.

Roughly this is about ten characters per second, and to provide a
workable margin of safety, the Tape Reader is set to automatically
operate the Flexowriter at a nominal speed of 571 characters per
minute. Although the drive mechanism for the Code Translator
operates at 588 R.P.M,, it is not recommended that codes be sup-
plied to it for automatic operation of the Flexowriter at a rate
higher than 571 per minute. In operating the Flexowriter auto-
matically from external control circuits supplying coded impulses
to the Code Translator, provision must be made for the extra long
functional operating times required for carriage return, tab, and
back space operation. The mechanical drive for the Tape Punch
operates at 853 R.P.M. to provide for manual keyboarding speed,
and still higher speed drive is available which operates the punch
at 1000 R.P.M. for applications where this speed is required.
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DESCRIPTION AND GENERAL INFORMATION

Figure 1-1

DESCRIPTION

The name “Flexowriter” is used by Commer-
cial Controls Corporation to apply to all its writ-
ing machines except those having specialfacilities
for justifying lines. The latter machines for
justifying are called “Justowriter” (explained in
Part VII).

The Flexowriter

The Flexowriter, in its simplest form, is
essentially a heavy-duty electric writing machine
with built-in auxiliary units for providing various
kinds of automatic operations associated with the
creation of a printed document.

Character operation takes place one at a time
in the same manner as an electric typewriter.

The control of the Flexowriter can be by manual
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keyboard operation, or, automatically in response
to binary coded impulses. These impulses can be
supplied by an external machine or from a punch
tape reader mounted on the Flexowriter. It can
also be arranged to automatically select binary
coded impulses for controlling an external ma-
chine, or for controlling a tape punch mounted
on the Flexowriter, regardless of how the Flexo-

writer is operated.
WRITING MACHINE

The Flexowriter, being basically a heavy-duty
electric writing machine, is not intended for use
solely as an electric typewriter. This is due to the
extremely rugged construction and special fea-
tures of the typing mechanism which are not
required in the ordinary use of an electric type-
writer.

Every Flexowriter will have the writing machine

as its base or foundation and from there on,.

units may be added in various combinations to
automatically perform many other functions inci-
dental to typing. The typing mechanism is built
around abase or frame assembly, which houses the
operating mechanism for whatever auxiliary units
may be applied to the Flexowriter. The writing
machine can type a maximum of 86 different
characters from 43 type bars. The type bars
are shiftable with two characters on each bar.

The Flexowriter is constructed the same as
most correspondence typewriters in the respect
that the carriage is moved for the letter spacing
while the typing mechanism is stationary. The
Flexowriter shifts all type bars simultqneously

between printing of upper case characters and
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lower case characters. Also, line spacing on the
Flexowriter is incidental to the power operated
carriage return function.

There is a significant difference between the
Flexowriter and certain other types of writing
machines (principally used inthe communications
field). In these machines instead of the carriage
moving for letter spacing, the typing mechanism
moves. Also, the carriage return function does
not move the platen, but only returns the typing
mechanism to its position for starting a new line.
The line spacing function is separate from this
carriage return and operates only to index the
platen for line spacing. The platen, in this type of
machine, is usually shiftedto select between upper
and lower case typing.

In the communications type of machine, the car-
riage return and line space functions are separate
in independence, while on the Flexowriter they
are combined. This requires two separate opera-
tions on the communications type of machine at
the end of each line, but provides the added
flexibility wherein the line spacing mechanism
may be operated without returning the carriage
to the left margin. In the Flexowriter, however,
a line spacing operation cannot be obtained with-
out its being incidental to a carriage return
operation.

All operations of a Flexowriter writing machine,
whether typing a character or performing afunc-
tional operation, must be originated by an opera-
tion of a key lever. Each key lever in the Flexo-
writer controls the operation of a cam which
receives its power from a continuously rotating
power roll. This cam is connected to the type

bars through intermediate bell crank connections
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Platen

Bellcrank

Power Roll

Description and General Information

Type Bar

Keylever

Cam

Figure 1-2 Keylever Operation

to operate each type bar ihdividually to the print-
ing position. (See Figure 1-2.)

In typing, the amount of force a character re-
quires for proper impression, varies. The cams
are made adjustable so that a fine impression
adjustment may be obtained for each character,
A coarse adjustment for the blow of each type
bar is obtained by selecting one of several dif-

ferent bell cranks which are available for each

type bar positibn.

The same general type of cam, under control
of a key lever, is provided for each of the func-
tions of the Flexowriter. Thus, the entire operation
of the typewriter portion (writing machine) of the
Flexowriter is under control of the key levers.
In each instance, the key lever performs no other
function than to trip the cam for operation by the

power roll. Therefore, all key levers require the
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same force to operate a cam.

AUTOMATIC FEATURES

In addition to the writing machine, the Flexo-

writer is usually provided with one or more

built-in auxiliary units toperform other functions
incidental to writing a document. These auxiliary
units function on the binary coded principle.
Therefore, a better understanding of the various
uses and applications of the Flexowriter will be
obtained by a general knowledge of the coding

system used.

CODE SYSTEM

There are many different systems using codes
to convey information, and the choice between
these codes depend upon the type of apparatus
used in connection with the code. With apparatus
such as used in the Flexowriter, the various
elements have only two significant positions. In

other words, a mechanical device may be normal

or in operated position, an electrical contactmay

be open or closed, a relay may be energized or de-
energized, or a paper tape may be perforated or
not perforated. This type of apparatus lends itself
particularly to the use of a binary code, which is
so calledbecause twois usedas abase, The binary
code_may be_compared_with the decimal system
which is actually a code using ten as a base.
Another example is a ternary code using three as
a base. :
In the binary code, each element of the code
involves a choice or selection between only two

conditions. These two conditions may be con-
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veniently represented by the apparatus previously
mentioned, while other code systems, such asthe
ternary or decimal, cannot be as conveniently
handled or stored by these devices because they
involve a choice of more than two conditions for
each unit of the code.

The binary code system builds into combina-
tions in the following manner: one unit code gives
two combinations, two units of code gives four
conibir_lations, three units gives eight, four units
sixteen and five units gives thirty-two, etc.

Figure 1-3 sho{&s an example of the binary
code system using. a three unit code. In this case
an‘ electrical contact or group of contacts repre-
sent each unit of code. Each code contact has two
conditions, either operate or non-operate. Thus,
the number one code having one contact will have
two conditions (or combinations). These two
conditions of number one are connected to two

separate contacts of the number two code. Each

~ of the number two contacts has two conditions,

.'thus the total conditions of number two code is

four, The number three code has four separate
contacts and each having two conditions will result
in 2 maximum condition of eight. In other words, a
three unit code will result in a maximum code
combination of eight. The five unit binary code is
the smallest that may be used to represent typo-

graphical characters. The five unit code, however,

provides only thirty-two combinations and can only

represent the twenty-six letters. Therefore, it is
not sufficient to include the figuresand punctua-

tion ordinarily used in typography. This is why the

figures are sometimes spelled and a period spelléd

“stop” in some telegrams.

A more convenient method of representing typo-
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Figure 1-3 Example Binary Code System

graphical information with a five unit code is to
use two codes out of the available thirty-two as
“shift” codes. These shift codes are used to
distinguish whether the remaining 30 codes repre-
sent letters, figures or punctuation. This, in effect,
provides for the representation of 60 different
characters or control functions through the use of
a five unit code amplified by combining with two
shift codes. This is the coded system used almost
exclusively in the present age commercial tele-
typewriting machines.

The above use of the five unit code with shift
codes should not be confused with the case shift
used on a correspondence typewriter. The shift

function used with the five unit code distinguishes

between letters and figures, but does not allow the -

use of capital and lower case letters. If capital
and lower case letters, plus, figures and punctua-
tion are to be designated by a binary code, it is

more convenient to use a larger number of units

such as a six, or even more in certain systems.
Binary codes are seldom above an eight unit range
in ordinary information handling systems except
in punch card accounting work where atwelve unit
code is used.

The following table shows the maximum number
of combinations available for the number of units

in a binary code up to an eight unit code:

1 unit - 2 combinations
2 units - 4 combinations
3 units - 8 combinations
4 units - 16 combinations
5 units - 32 combinations
6 units - 64 combinations
7 units - 128 combinations

8 units - 256 combinations
The following paragraphs discussthe auxiliary
units mentioned which are mounted on or within
‘the main frame of the Flexowriter as shown in

Figure 1-4.
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Tape Reader

Code Selector Code Translator

Figure 1-4 Flexowriter Units
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CODE SELECTOR

This unit is for the purpose of selecting a dif-
ferent binary code for each individual character
and functions of the Flexowriter. This mechanism
is designed to select any combination of units in a
code up to a maximum of twelve units. The twelve
unit code is used for punch card accounting work.

The selector operation produces a binary code
which is represented by an openor closed position
of an electrical contact. To operate the contacts,
the selector consists of an assembly of sliding
members which are mechanically operated by the
cams of the writing machine. A cam operation
causes a sliding movement of its associated selec-
tor slide only. All the selector slides are posi-
tioned to operate a group of transverse bails.
One bail is employed for each unit of the code
being used plus a common bail which is always
operated by every selector slide. Therefore, if a
six unit code is used, there wouldbe seven trans-
verse bails, and each bail being adapted to
operate a normally open electrical contact.

The selector slides are coded by means of cam
surfaces on the slide which operate the code bails.

A different combination of bails are operated by

_ each selector slide simply by removing the cam.»“"

surfaces associated with certain code bails.

Therefore, when a character or functional key
lever is depréssed, its associated cam and selec-
tor slide is operated and in turn closes the code
contacts corresponding to the code arrangement
for that particular key lever position.

The code selector design enables the Flexo-
writer to be arranged so that certain key levers
will operate to type or perform some other

machine function without selecting a code. This

Description and General Information

is accomplished by merely omitting a selector
slide at this position or by removing all the cam
surfaces on this particular slide. The Flexowriter
may also be arranged to have the cams operate
the selector slides ‘which in turn will operate the
code contacts but will not perform any other
function on the writing machine.

Therefore, it is apparent, for any keylever
position the Flexowriter may be arranged to:

1. Type or operate a function only.

2. Select a code only.

3. Select a code and type or cause a functional

operation.

The electrical impulses, which are the result
of closing the code contacts, may be used to con-
trol any device which will respond to a binary
code. This may be another Flexowriter, a tape
punch, or any similiar device to which the cir-
cuits controlled by these contacts may be wired.

The PSM Flexowriters and Justowriters use six
upper bails and the contacts are wired to three
escapement magnets for proportional spacing

operation.

TAPE PUNCH

The tape punch is used to store or record in-

formation typed on a Flexowriter for use atsome

. later time to automatically operate the same ora

different Flexowriter or any device which will
respond to a binary code.

The tape punch is a separate unit mounted on
the rear left side of the Flexowriter. It is mechan-
ically operated by a single revolution, mag-

netically operated clutch and has a code punch

‘magnet for each_ unit of a binary code. These code

and clutch magnets may be controlled from the

1-1
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code selector of the Flexowriter or from any
other source capable of selecting code combina-
tions in the form of electrical impulses. .
The tape punch is designéd so thaf it can be-
arranged to perforate any code in\‘}olving up to
eight units. The code holes are punched in a
transverse row acrosé the paper tape which
usually varies in width according to the number
of units of the binary code involved. A feed hole,
which is smaller than the code hole, is punched
near the center of the tape for the purpose of
intermittenﬂy feeding the tape past the punch
positions and also for feeding the fape when

reading the code holes.
TAPE READER

The reader is thaf ﬁnit of the Flexowriter
which sénses the recorded codes of a perforated
tape and operates electrical contacts. In the
Flexowriter, the contact operation ordinarily
pulses thé translator to automatically control the
writing machine for each code read, thus re;
producing the text recorded in the tape.

The reader is mounted on the front left hand
side of the Flexowriter with one stud and one
dowel. It may be removed easily from the base
by unplugging a fifteen point Jones plug, remov-
ing the cover and loosening the mounting stud.

Mechanical power is supplied from the power
drive of the writing machine through a four hble
coupling.

The tape reader is under control for its opera-
tion by manually operated switches mounted above
the Flexowriter keyboard. The reader is designed

to handle from 11/16 to one inch wide tape. This
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permits the reader to sense up to eight code
units in a one inch wide tape.

The reader is 'noi'mally adjusted for tape with
the feed holes in line with the code holes, but a
slight readjusfment can enable it to operate on
tape having the feed holes slightly advanced with
relation to 'the code holes. The reader is also
designed to operate with chadless tape.

When reading a binary code in a tape, a normally
open contact for each unit of the code is closed
whenever'la hole is sensed in the tape for that
unit of the code.

Besides the normally open contact mentioned,
several other contacts may be added to each unit
of the binary code. This multiple contact arrange-
ment permits certain codesto be detected directly
at the reading unit without req\iiring any external
trénslating mechanism. This arrangement is used
in the automatic operation of the Flexowriter so
that certain codes such as carriage return, tab,
back space and stop codes may be sensed by the
reader ahd immediately stop the automatic opera-
tion of the reader.

As stated previbusly, thé code contacts of the
readér are used on the Flexowriters to control the
opervation of fhe translator. Howex)er, these code
contacts of the reader may be used in other special
applications to cohtrol any other external device
which can respond to a binary code inthe form of
electrical impulses for providing some function
similiar to that of the code translator.

In using the tape reader with the code translator,
the six code contacts of the reader, associated
with a six unit binary code, are each connected
to the cbrrésponding code magnet of the translator.

Also, the common contacts of the reader are con-
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nected to the electromagnet of the translator
clutch,

When controlling any device, such as the code
translator, the speed of the reader shaft is the
determining factor in the speed of operation of the
control device. For this reason, the apparatus
to be controlled by the reader should have an
operating speed slightly in excess of the reader
speed. This is to insure that the controlleddevice

is always in step with the reader.

CODE TRANSLATOR

This unit is for mechanically selecting and
operating key levers of the Flexowriter in re-
sponse to coded electrical impulses. The unit
includes a code magnet for each unitof the binary
code, plus a magnet for operating a single revolu-

tion mechanical clutch.

Description and General Information

If the code magnets of the code translator are
each connected to the code contact of a code
selector on another Flexowriter, operation of the
code selector will cause simultaneous operation
of the second Flexowriter through the code
translator. These same code magnets may be
controlled by code contacts in any other device
which is arranged to form distinctive binary
codes in the same manner as the code selector.

The code translator may be arranged to operate
in response to any code involving up to twelve
units, It is designed to operate up to fifty-two
key levers. A six unit code is most commonly
used in the control of a Flexowriter. However,
the translator may be arranged to operate in
response to a five unit code in the same manner
as the communications teletypewriting machines
wherein the previously described figures and

letters shift arrangement is used.

1-9
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FLEXOWRITER COMBINATIONS
A great many combinations of the four units FLEXOWRITER - REPRODUCER (Figure 2-2)

(described in Section 1) with the typewriting
mechanism (writing machine) for the Flexowriter
may be obtained, but the following are the com-

binations which are most commonly required.

FLEXOWRITER - RECORDER (Figure 2-1)

This is a combination of the writing machine
with a code selector and tape punch. This arrange-
ment is only capable of recording inthe form of a
perforated paper tape, the binary code selected by

the code selector during manual operation of the

writing machine keyboard.

1‘1

Writing Machine |

Code Selector

Figure 2-1 Flexowriter - Recorder

The tape reader and code translator is used in
this combination with the writing machine. This
arrangement is able to automatically reproduce
typing on the Flexowriter by reading a coded tape
produced on another Flexowriter of the same
model. It is also obviously capable of being
operated as an ordinary electric typewriter from
manual operation of the keyboard.

Tape Reader

Writing Machine

Code Translator

Figure 2-2 Flexowriter - Reproducer

FLEXOWRITER RECORDER -
(Figure 2-3)

REPRODUCER

This arrangement includes the writing machine,

2-1
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Flexowriter Combination

Tape Punch A
Qe
=

g /Tape Reader

Code Selector

Code Translator

Figure 2-3 Flexowriter Recorder - Reproducer

plus the code selector, tape punch, tape reader
and code translator. It has the combined capa-
bilities of the Flexowriter Recorder and the
Flexowriter Reproducer. Also, withthisarrange-
ment, during automatic operation of the Flexo-
writer from a punched tape, a new tape may be

simultaneously punched when desired.

FLEXOWRITER - TRANSMITTER (Figure 2-4)

This machine requires only a code selector
with the writing machine. The contacts of the
code selector will, in .this case, be connected
through an external cable toanotherdevice, caus-
ing this device to operate automatically in re-

sponse to the selector contact operation. (The

2-2

ALSO: EXTERNAL
CABLE CONNECTION
On Right Hand Side Of
Machine

i

Code Selector

Figure 2-4 Flexowriter - Transmitter

device contrclled by a Flexowriter - Transmitter

would, for instance, be a Flexowriter - Receiver.)

FLEXOWRITER RECEIVER (Figure 2-5)

This would be a Flexowriter writing machine

equipped with a code translator only. The magnets

of the code translator would be connected through

L B A o
Writing Machine

ALSO: EXTERNAL

CABLE CONNECTION

On Right Hand Side Of
Machine

Code Translator

Figure 2-5 Flexowriter Receiver
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an external cable to another device for provid-
ing binary coded electrical impulses for operating
the code translator. (An example of the device
for controlling the Flexowriter Receiver is the

previously described Flexowriter - Transmitter.)

FLEXOWRITER - TRANSMITTER - RECEIVER
(Figure 2-6)

This is a combination of the two previously
described machines and includes the wrjting
machine equipped with both a code selector and a
code translator. Such a machine is capable of
transmitting coded impulses for the automatic
control of another device, such as a Flexowriter
Receiver or Flexowriter Transmitter - Receiver.
It is also capable of being controlled by an
external device, such as a Flexowriter Trans-
mitter or a Flexowriter Transmitter - Receiver.

In. this machine a manual control switch is

ordinarily provided to determine whether the

ALSO: EXTERNAL
CABLE CONNECTION
On Right Hand Side Of
Marhine

T
|
!
1
|
|
|
|
|
|
|
1
i
I
{
[

Code Selector Code Translator
Figure 2-6

Flexowriter - Transmitter - Receiver

Flexowriter Combination

Flexowriter Transmitter - Receiver is to be
used for the purposes of transmission or recep-
tion. This switch is usually of the three position
type, permitting the machine to be used merely
as a typewriter without either transmitting or

receiving.

FLEXOWRITER RECORDER - TRANSMITTER
(Figure 2-7)

This is substantially the same machine as the
Flexowriter Recorder except that the code con-
tacts of the code selector are arranged for
connection to an external cable. This permits
an external device to be controlled by the code

selector, either causing or without causing sim-

ultaneous operation of the tape punch. A suitable

ALSO: EXTERNAL
CABLE CONNECTION
On Right Hand: Side Of
Machine

Code Selector

Figure 2-7 Flexowriter Recorder - Transmitter
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manual switch can be provided allowing the
machine to be used as an electric typewriter or
merely as a recorder by operating a tape punch

only.

FLEXOWRITER RECORDER - TRANSMITTER -
RECEIVER (Figure 2-8)

This is a combination of a writing machine
having a code selector, tape punch and code
translator. This arrangement is able to produce
a record tape by recording manual operations of
the keyboard. Also, it is able to receive incoming
coded signals into the code translator, thereby

automatically operating the Flexowriter to type,

and when desired, to punch a tape.

ALSO: EXTERNAL
CABLE CONNECTION
On Right Hand Side Of
Machine

Code Selector

Code Translator
Figure 2-8

Flexowriter Recorder - Transmitter - Receiver
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» Tape Reader

ALSO: EXTERNAL
CABLE CONNECTION
On Right Hand Side Of
Machine

Code Translator

Figure 2-9 Flexowriter Reproducer - Receiver

Tape Reader

ALSO: EXTERNAL
CABLE CONNECTION
On Right Hand Side Of
Machine

Code Selector Code Translator

Figure 2-10

Flexowriter Reproducer - Transmitter - Receiver
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FLEXOWRITER REPRODUCER - RECEIVER
(Figure 2-9)

This is the ‘same combination of units de-
scribed in connection with the reproducer, but
also includes means forbonnecting the code
magnets of the code translator to an external
control over a cable. It is capable of reproducing
typing from a record tape, or to be operated
automatically from the remote source such as a
Flexowriter transmitter over its cable connection.
A manually operated switch is necessary toselect
between these two sources of automatic operation

of the machine.

FLEXOWRITER REPRODUCER - TRANSMITTER
- RECEIVER (Figure 2-10)

This arrangement involves the writing machine,
plus a code selector, tape reader and codetrans-
lator. It is capable of automatically operating the
Flexowriter by reading a tape prepared on
another machine and at the same time a remote
machine may be simultaneously operated in the
same manner. The code translator is connected
to the external cable connection by a suitable
switching arrangement so that this machine may
receive controls for its automatic operation

over the cable connection when desired.

FLEXOWRITER RECORDER - REPRODUCER -
TRANSMITTER - RECEIVER (Figure 2-11)

This is the same arrangement of parts as the

Recorder - Reproducer except with switching

Flexowriter Combination

Tape Punch ﬂ

Tape Reader

Writing Machine

ALSO: EXTERNAL
CABLE CONNECTION
On Right Hand Side Of
Machine

Code Translator

Code Selector

Figure 2-11
Flexowriter Recorder - Reproducer -

Transmitter - Receiver

circuits arranged to either connect the code
selector or the code translator to an external
cable. This arrangement is capable of every-
thing which may be done with the Recorder - Re-
producer, and in addition is able totransmit mes-
sages to a remote machine either during manual
operation of the keyboard or from automatic
operation of the Flexowriter by readinga punched
tape. It’ is also capable of being automatically
operated from signals over the remote cable con-
nection from another Flexowriter during which
time the tape can be punched when desired.
Another capability is that the manual operation
of the keyboard may be arranged to punch a

tape at the same time that the signals are being
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transmitted to automatically control another

Flexowriter.

FLEXOWRITER DUPLEX REPRODUCER (Figure
2-12)

This is an arrangement of two tape readers

on the writing machine along with a code trans--

lator. The tape punch cannot be used on the
Duplex Reproducer because the second reader is
mounted in the space ordinarily occupied by the
punch. Controls are usually provided for auto-
matically operating the Flexowriter by a tape in
either of the two readers. Both readers may be
turned on so that they will alternate in their
control of the automatic operation of the typ-
ing mechanism. The Duplex Reproducer may be

arranged to operate in either of two different

;I‘ape Reader Tape Reader

Writing Machine i
|
1
|

Code Translator

Figure 2-12 Flexowriter Duplex Reproducer:

2-6

manners. In one form, the two readers alternate
in a fixed cycle and the machine then stops auto-
matically. In the other form, the two readers
operate indefinitely in an alternate fashion in the

control of the Flexowriter.

/Tape Reader

Writing Machine
ALSO: EXTERNAL |
CABLE CONNECTION
On Right Hand Side Of
Machine

Coae ranslator

Figure 2-13 'Duplex Reproducer - Receiver

DUPLEX REPRODUCER - RECEIVER (Figure
2-13) o f

This is the same arrangement as provided in
the Duplex Reproducer, except that the code
translator would be arranged for connection toan
external cable when the code translator is not
being controlled by either of the two readers.
It is capable of the same operation as the Duplex
Reproducer and in addition can be operated
automatically over the cable circuits from an
external Flexowriter Transmitter - or similar

code transmitting device.
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DUPLEX REPRODUCER -
RECEIVER (Figure 2-14)

TRANSMITTER -

This is the same arrangement as the Duplex
Reproducer - Receiver but with a code selector
added. It is capable of all the above described
functions inconnection with the Duplex Reproducer
- Receiver. In additon it is capable of transmitting

coded controls over the cable connection to any

external device.

/Tape Reader ,Tape Reader

ALSO: EXTERNAL
CABLE CONNECTION
On Right Hand Side Of
Machine

Code Selector Code Translator

Figure 2-14

Duplex Reproducer - Transmitter - Receiver

FLEXOWRITER RECORDER TAPE TRANS-
MITTER (Figure 2-15)

This is an arrangement of the writing machine
with a code selector, tape punch and tape reader.

It is capable of allthe functions of the Flexowriter

Flexowriter Combination

Recorder. The tape produced by the punch may be
fed directly into the tape reader which has its
contacts connected to the external cable connec-
tion. After the tape has been punched on this
machine it can be read by the tape reader with-
out handling by the operator for the purpose of
controlling an external device such as a Flexo-
writer Receiver. In this arrangement, the tape
reader may be operated for controlling this exter-

nal machine at the same time that the keyboard

is being operated for punching additional tape.

Tape Punch

Tape Reader

Writing Machine

ALSO: EXTERNAL
CABLE CONNECTION
On Right Hand Side Of
Machine

Code Selector

Figure 2-15

Flexowriter Recorder Tape Transmitter

The chart in Figure 2-16 gives a quick reference
for all the Flexowriter combinations discussed
including, the units the machine is equipped with,
plus the operation the machine is capable of

performing.
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FLEXOWRITER MODELS

The Flexowriter combinations discussed in Part
I, Section 2 are available in different models. The
primary difference between the following Flexo-
writer models is the specific physical arrange-
ment of the tape which is punched or read and the

binary code used.
MODEL FL

This model is called a “Flexowriter Letter-
writer”, and has been designed expressly to type
repetitive information automatically as a by-
producf of routine typing. It uses asix-unit binary
code which is suitable for the automatic control
of this particular model. Therefore, the perforated
tape from this model is not interchangeable with
the tape used on other models.

The Model FL is discussed in detail in Part

II of this manual.
MODEL FC

The “Flexowriter Communication” machine was
designed for use in communication systems. It
uses a standard five unit binary code whichis the
same as used in commercial printing telegraph
systems. A standard three bank keyboardisused,
thus, its typing facilities are necessarily limited
to capital letters only. The shift mechanism is
designed to select between the printing of the
letters (lower case) or figures (upper case).

The Model FC is discussed in detail in Part

III of this manual.

MODEL FG

The “Flexowriter Graphotype” machine is de-
signed to perforate a six unit binary coded tape
required for operating the Automatic Graphotype
machine,

There are several different models of the Flexo-
writer Grapﬁotype machine which are designed
specifically to perforate a tape to control a par-
ticular Automatic Graphotype model.

The tape perforated in any one particular Model
FG is not necessarily interchangeable with another
Model FG. Also, a perforated tape from any of
the various Model FG’s cannot be interchanged
with other Flexowriter models.

The different Model FG machines are discussed

in detail in Part IV of this manual,

‘MODEL FTM

The “Flexowriter Teletypewriter” Multiple cir-
cuit machine is used exclusively for teletype-
writing applications involving the transmission
and reception of messages to and from remote
locations. The tape used on the Model FTM is
physically the same as that used on the Model FL,
but the codes assigned to certain characters are
differentthan in the Model FL because itis partic-
ularly adapted to teletypewriting systems.

The Model FTM is discussed in detail in Part

V of this manual,

MODEL FPC
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The “Flexowriter Punched Card” machine is
designed to produce arecordtape while an original
document is being typed. The record tape may
then be used to automatically punch cards for use
in a tabulating system.

There are three models available, namely;
Model FPC-8 and 8-A, and Model FPC-5. The

Model FPC-8 and 8-A uses an eight unit binary
code, while the Model FPC-5 uses a five unit
binary code. These models are not interchange-
able, therefore, it is impossible to punch aneight
unit code on the Model FPC-5 and vice versa.

The Model FPC is discussed in detail in Part

VI of this manual.
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INSTALLATION

This section contains the necessary information
for a Customer Engineer to properly install a

Flexowriter or Justowriter.

PACKAGING

A great deal of careful study was involved
before the present packaging procedure of ma-
chines was adopted. This was necessary to in-
sure that the many adjustments would be main-
tained through all conditions of shipment. To aid
the Customer Engineer in the initial installation
of a machine or when shipping a machine is
necessary, it would be well to understand the
packaging procedure described here.

Carriage end plugs (Figure 4-1) must be in-
serted between the carriage ways and rails to
prevent damage to the escapement mechanism
during shipment. The manual release levers
should be locked down by inserting a paper plug
before the carriage plugs are locked in place.

The feet of the machine must be replaced with
rubber shock mounts. The feet must then be
packaged and tied to the machine.

The motor belt must be disconnected from the
motor pulley and the motor mounting should be
drawn up tight against the base of the machine
(by turning motor adjusting screw).

The machine must be fastened securely to the
wood pallet with four large hex nuts.

The top cover, tape spool holder and margin
release levers must be held inplace with masking

tape.

The padded cleats and sling must be installed
as shown in Figure 4-1.

The cover must be installed and the machine
placed in a fibreboard carton (the fibreboard
carton is used on machines with 12" and 16"
carriages, a wooden box is used to package 20"
carriage machines). Two liners must be inserted

in the carton and the covers must be glued.

MACHINE INSTALLATION

The procedure for initial machine installation

is as follows:

1. Note condition of package and record on
shipping tag (Form Number 330R) any
noticeable damage.

2. Unpack and note general appearance of
machine.

3. Note if operators instructions, machine
specifications, ribbon, tape, dust cover

and type cleaning brush are packed with
machine.

4, Untie carriage. Connect motor belt and
adjust.

5. Turn motor belt by hand in direction of
rotation of motor, untilall cams are restored

‘to normal. (It may be necessary to return

type bars to rest manually as motor belt is

turned.)

6. Feed tape into the punch. Then, with notape
in the reader, turn machine and start reader
operation.

All pins of reader should operate causing
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1 Packaging Procedure

Figure 4
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translator clutch operation. However, no

translator seeker operation should takeplace

(this is the same as reading a code delete).

7. Place a piece of blank tape in the reader to
prevent pins from operating and again start
reader. The translator should operate with-

out seeker operation.

8. Manually operate the keyboard “.lithout'

punching a tape, checking every character
and function key for proper operation.

9. Manually operate the keyboard with the
punch on being sure to operate every
character and function key.

10. Without removing the tape from the punch,
insert beginning of tape in the reader and
run automatically with punch on. Continue
this automatic operation until several re-
productions of the original tape have been
completed.

Form 518AR should be filled out completely

during installation procedure described above.
90 DAY INSPECTION REPORT

On all service calls within the ninety day
guarantee period, make an extra copy of the
service report. Ninety days (last day of 90 day
guarantee) after machine has been installed, com-
plete the 90 day inspection and return the 90 day
report (Form 518BR), completely filled out, tothe
Service Depﬁrtment at Rochester. Include the
extra copies of the service reports, if any,
stapled to the upper left hand corner of this
report.

Check the machine for cleanliness, lubrication

and operation. If any malfunctions are noted,

Installation

Thoroughly Examine The Machine Before Making
Any Adjustments.

GUARANTEE POLICY

The free service guarantee on Flexowriter and
Justowriter equipment is for a period of 90
calendar days after installation. If the equip-
ment is outside the fifteen mile radius, it is
subject to a transportation charge, at our cost,
plus the cost of travel time at our current hourly
service rate. All service calls made after that
time are charge calls.

Flexowriter and Justowriter equipment has a
one year guarantee covering defective parts or
factory workmanship only. If after the 90 day
guarantee expires it becomes necessary toinstall
a part because it has proven defective this part
will be replaced inthe customer’s machine without
charge, but Commercial Controls will charge the
customer our regular service charge to include
service time, travel time and transportation. The
defective parts must be returned to the General

Service Department in Rochester.
INSPECTION AGREEMENTS

The Commercial Controls Inspection Agree-
ment is sound insurance and will prolong the
life of equipment. It is imperative that equip-
ment be kept in the peak of operating efficiency
through regular periodic attention by a factory-
trained Customer Service Engineer whowill clean,
oil, adjust and inspect our machines under an
agreement. Agreements are for a period of one

year and will be carried out according to our
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price schedule on a thirty, sixty, ninety and

one hundred and twenty day basis.

The following sequence may be used as adefinite

guide to follow when making a Flexowriter or

Justowriter inspection:

I. Remove following units if attached:

a.

e 2 0 T

Reader
Punch
Translator
Selector
Power Roll

II. Power Drive

a.

Remove “V” belt from pulley and inspect.

Replace if necessary.

. Remove power drive shaft.

Remove power roll drive and carriage

return clutch shaft.

. Remove intermediate gear.

. Clean, inspect and lubricate Oilite bearings.

Replace complete power Drive and lubricate

when assembling.

III. Power Frame

o S

g.

Clean, inspect and lubricate.

.Check mounting screws.

Replace power roll and adjust motor belt.
Check cam to power roll clearance, both
lobes.

Check keylever trip adjustment and adjust
if necessary. '
Check ribbon feed and ribbon reverse opera-
tion. ‘

Check keylever loéking for operation.

IV. Carriage Check

a. Remove both carriage tension and carriage

4-4

return tapes.

b.

-Check carriage for binds and looseness.

Carriage should run free but not be loose.

. Replace both carriage tapes.:Adjust car-

riage tension.
Check»coniplete ‘tab and carriage return

adjustments.

. Check and adjust back space.

f. Check color change operation and adjust.

Check carbon ribbon feed mechanism and
adjust.

V. Escapement

a. Check escapement wheels for excessive
looseness and adjust.

b. Check ‘“U” bar operation. Adjust trip link
and operate with type bars to check trip.

c. - PSM - check electrical trip coils andarma-
tures. Adjust links if necessary.

V1. Selector

a. Clean and check for worn parts.

b. Lubricate all pivot points.

c. Install selector on machine.

d. Clean and adjust selector contacts. Check
wire connections.

VII. Punch

a. Clean and check for any worn parts.

b. Check armatures for wear.

c. Clean and adjust contacts. ~

d. Remove clutch - clean, lubricate and re-
adjust.

e. Mount punch on machine.

f. Perforate tape - check feeding and tape
registration. v '

g. Check operation of keylock from tight té.pe

or broken tape.
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h. Lubricate as specified. f. Mount translator on machine. Adjust gear
mesh.
VIII. Reader g. Check seeker to keylever adjustment.
a. Clean and check for any worn parts. h. Insert test tape in reader and check out.
b. Clean all contacts.
c. Rotate reader drive and check for proper X. Machine Complete
latching. a. Run repeat character test of entire key-
d. Mount reader on machine. board.
e. Insert paper over pins and adjust to open b. Test tab, carriage return, line space and
adjustment. Remove paper and check all back space operation from tape.
break contacts and make contacts. c. Reproduce all test tapes.
f. Check operation of feeding aftér mounting d. Check alignment of copy.
translator.
g. Lubricate as specified. Note: On Justowriters add following -

IX. Translator

Q 0

a. Clean and check for any worn parts.
b.

Check armatures for wear.
Check all screws.
Remove clutch - clean, lubricate and re-

adjust.

. Lubricate as specified.

1.
2.

Computer adjustment complete

Hole counter adjustment complete

XI. Relays

a.

Check operation of all relays on machines

for proper operation.

Note: All special attachments to be checked for

operation.
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SPECIAL FEATURES

This section contains the more commonly used
features and variations in the Flexowriter. No
standard modél, as described in this manual,
includes all the features listed, but all these
features and variations are available in special
machines in substantially any combination. In
nearly all cases, the special features must be

built into the machines at the factory.
KEYBOARD

The keyboard on a Flexowriter can be provided

with practically any arrangement of keys. Figure
5-1 shows the maximum number of keylevers that
can be provided and a typical arrahgement of
characters.

Usually no change is ever made inthe illustrated
standard arrangement of alphabet keys, but vari-
ous different characters can be assigned toany of
the other printing keys. This applies tokeylevers
in positions 1 thru 43 (as shown on the chart in
figure 5-1,) which normally are the only keys in
the keyboard which print. However, any of these

keylevers can be arranged to control cams for

INDICATING

A 8 3 ) LUGHT G T s m

THREE @ # $ % ¢ & * { ) — ] |cowor BACK
Tab UNITS 2 3 4 5 6 7 8 [+] 0 - SHIFT SPACE
n k\ //J

QUWIIEIRINTINY LIOLPI i []] l

B

2 IANSIIDIFENGIHNI MK )] e |
s Z#CVBNMZ 3 ANEE
oL DL P LT T PP AT L A L AL L DL TR LT

SPACE BAR

Figure 5-1 Example Keyboard Chart
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the sole purpose of selecting coded impulses in
the Code Selector without printing.

When the Flexowriter is provided for both
upper and lower case printing (typing), shift
keys are provided in the positions shown (Figure
5-1). In this instance, the lower case shift key-
lever in position “Z” operates a shift cam and is
interconnected by a bail to another lower case
shift keylever in position “Q” which does not
operate a cam. Likewise, the upper case shift
‘keylever in position “R” operates a shift camand
is intercoﬁnected by a bail to another upper case
shift keylever in position “Y” which does not
operate a cam. The Flexowriter can also be
constructed for single case typing only and in
this instance keylevers in position “R” and “Z”
are available for special non-printing purposes
such as the selection of a functional or control
code.

The following keylevers are also available for
special non-printing functions such as the selec-
tion of a code in instances where their normally
used function is not required:

Keylever in position “S” normally used for TAB.

Keylever in position “W” normally used for
BACK SPACE.

Keylever in position “U” ’normally used for
three unit space in proportional spacing models.
This keylever, however, will always cause car-
riaige spacing.

The keyboard shown in figure 5-1 has four
transverse rows of keys and is commonly called
a four-bank keyboard. However, the Flexowriter
can be provided with a three-bank keyboard ar-
rangement such as is generally used on com-

munications machines used with a 5 unit binary

5-2

code. If the top or figures row in figure 5-1 is
omitted and the figures are combined with the top
row of letters, the shift mechanism is thenused to
select between the typing of letters and figures.

Special arrangements of keyboards are also
available on the ‘Flexowriter for use with a 5
unit code which employs all four banks of keys.
These special arrangements employ differentkey-
levers for letters and figures with an interlock
preventing operation of the figures keys when
shifted to type letters and preventing operation of
the letters keys when shifted to print figures.

Normally all keys are dark blue in color with
white engraved characters. However, any of these
keys can be gray or maroon in color in cases
where it is desired to distinguish certain keys
from others in the keyboard. Also, the engraved
characters in the keys can be colored other than

white for purposes of distinction.
KEYBOARD INTERLOCK

A mechanical keylever interlock is normally
provided on all Flexowriters and Justowriters.
The purpose of this interlock is to allow only
one keylever to be depressed at one time, thus
preventing collision of type bars and mispunch-
ing of codes in the tape. The interlock is normally
effective on all keylevers except the shift key-
levers in position “Q” and “Y”. These two key-
lever positions, through an equalizing rod, work
simultaneously with their companion keylevers in
position “Z” and “R”. However, any of the other
keylevers can be notched so that it is not affected
by the interlock.

Figure 5-2 shows a sample of an interlock in
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Adjusting
Screw

Figure 5-2 Keylever Interlock

operation. The interlock consist of one less

roller than there are keylevers, consequently,

when one keylever is depressed, the rollers

move along the channel and prevent another

simultaneous keylever operation.

If it is necessary to remove and replace a

keyboard interlock use the following procedure:

1.
2.
3.

Remove the reader cover

Remove the translator

Remove the keylock bar operating link. Re-
move the keylock bar by removing the
right hand mounting screw and bracket.

Remove the interlock mounting screws and

remove the interlock.

NOTE: If an interlock is being initially in-
stalled on a machine, the front guide comb
will have to be removed and replaced with
a new one. To do this remove the upper and
lower case equalizing rods. Also, the lower
section of the L.H. lower case and R.H.

upper case keylevers will have to be re-

-moved.
. Using the .190 - .210 trip gage, check the

keylever trip across the keyboard. Raise
the guide comb if the majority of key-
levers trip on the .190" side of the gage.

5-3
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Lower the guide comb if the majority of the
keylevers do not trip at .210". This adjust-
ment should be made so that the distance
of travel of the keylevers is equal on both
sides of the keyboard. (Try to get this
adjustment without changing the bifurcation
on the end of the keylevers.)

When the trip adjustment is correct secure
the guide comb mounting screws and re-
check .190" - .210" adjustment.

NOTE: Install upper and lower case equal-

izing rods if removed.

. Install interlock with three mounting screws

(do not tighten mounting screws). Be sure
that slots in interlock align with slots in
guide comb correctly.

With a keylever (about 9th from left hand
side) held down, set right hand end of inter-
lock so that the keylevers on the right hand
side have about 3/64" play between the top
of its interlock roller and the top of the slot

in the guide comb.

. Depress a keylever on the right hand side

(about 9th) and adjust the interlock so that
the keylevers on the left side have about
3/64" play between the top of its interlock
roller and the top of the slot in the comb.
Be sure the slots of the interlock align
with the slots in the guide comb, then secure
the interlock mounting screws.

With a center keylever held down check
each keylever for approximately 3/64" play.
If some keylevers are less than 3/64",
close the bifurcationto get proper clearance.
It may be necessary to disregard the .210"

adjustment.

NOTE: The movement of the rollers is con-
trolled by a stop at each end of the bracket.
If more or less travel is necessary, loosen
and move the roller adjusting screws (figure
5-2). Be sure and check the keylevers for
proper locking after moving these screws.
CAUTION: DO NOT OIL INTERLOCK.

11. Install keylock bar. With machine'off, set
keylock bar to clear bottom of keylevers by
approximately 1/32". Install keylock bar
operating link.

12. Install space bar, translator and reader

cover.
CASE SHIFT

In double case Flexowriter, the type basket is
shifted relative to the platen by two cams con-
trolled by keylevers (figure 5-1). This arrange-
ment requires a key'operation for shifting to one
position and a different key operation for shift-
ing to the other position.

A special shift arrangement similar to that
used on communications printers can be provided
on the Flexowriter. This arrangement causes the
machine to shift to letters position whenever the
space bar is operated in figures shift position,

(see Special Feature Shift On Space, page 5-17).
BACK SPACE

A back spacing mechanism is usually provided
in the Flexowriter for moving the carriage one
letter space to the right. This is a cam-operated
mechanism under control of akeylever inposition

“W”, In proportional spacing models, the back
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space will move the carriage one unit to the

right.
CARRIAGE RETURN

The carriage is returned in the Flexowriter by
power through a friction clutch, controlled by a
keylever. Indexing or rotation of the platen for
line spacing is incidental to the carriage return
operation and cannot be separated from it.

The left hand margin in typing is determined
by the position to which the carriage is returned.
This position is manually adjustable in increments
of one letter space on machine spacing at ten
or twelve characters to the inch, two letter spaces
on machines spacing at 16 characters to the inch,
and on proportional spacing machines the margin
is adjustable in increments of four units of spac-
ing.

A special arrangement can be provided for
initialing a return of the carriage automatically
after the carriage has been spaced past an ad-
justable predetermined point. Another special
arrangement can be provided which will auto-
matically select a line feed code following a car-
riage return code selection. (See Special Feature -

Automatic Line Feed, page 5-15).
TABULATION

A carriage tabulating mechanism is usually
provided in the Flexowriter and is controlled by a
keylever in position “S”. The tab positions of the
carriage are determined by individual stops which
are manually positioned at variable increments of

two letter spaces in machines spacing ten, twelve

Special Features

and sixteen characters to the inch, and at incre-
ments of four units of spacing in proportional
spacing machines.

A special tab arrangement is available for
three-bank keyboards operating on a 5 unit code.
In this instance the code assigned to the tab is
one of the letters codes in figures shift position.
Thus, the operation of this letter key will elec-
trically cause operation of the regular tab key-
lever in position “S”, providing the machine is in
figures shift position. (See Special Feature - Model
FC Tab Mechanism, page 5-19).

REPEAT CAM

Normally all keylevers control cams which
make only one operation regardless of how long

the keylever is held down. However, in some in-

‘stances it is desirable to have a cam which will

operate continuously for as long as the keylever
is held down. This is accomplished by removing
one lug on the release lever of a cam (see figure
5-3).

A repeat operation will usuaily only be found
necessary for either space, back space or under-
line.

In the case of repeat space and repeat under-
line it is necessary to retain the normal single
operating cam.

A special keylever is provided in position “U”
for repeat space operation. If repeat underline is
used, another key positionwill have tobe given up.

Due to the delay control circuit in automatic
back space operation it is not necessary to have

a special keylever position for repeat back space.
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Release
Lever

This Lug
Removed

Front Cam

FRONT CONTROL PANEL

A control panel is provided directly above the
keyboard of the Flexowriter and can be equipped
with up to eight manually operated switches.
(A through H - Figure 5-1), some of which are
used for machine control plus an indicating light.
The light is placed in the center of the panel
when it is used, and the switches are grouped

on each side of the light. Each switch includes

an ‘operating lever which is engraved to show the -

function of the switch.’

The switches may be of the locking or self-
restoring type. In the locking type, the levep
remains in its operated or depressed position until
it is manually restored. The self-restoring switch
lever returns to normal position as soon as the
manual operating pressure is removed. Each of the

switch levers can operate a Class A (r’lormally

Release
Lever

This Lug
Removed

Rear Cam

Figure 5-3 Repeat Cam

open) contact, or a Class B (normally closed)

contact, or a Class C (Transfer) contact.

SIDE CONTROL SWITCHES

Toggle switches can be provided at the right
hand side of the keyboard for control ‘of the
Flexowriter. The most common arrangement is
only a single power switch which is provided to
turn the power off and on for the entire machine.
However, this side control switcharrangement can
include either one or two toggle switches “I”
and “J” (Figure 5-1) and a plate over these
switches can be engraved to indicate their func-

tion. Each switch can be either the two position

‘or the three position type where the center

position is off. Also each switchcan be either a

single pole ‘type (one circuit only) or a double

‘pole type (two circuits).
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TYPE STYLES

Flexowriter are available in a large variety of
type styles and sizes either proportionally spaced
or uniformly spaced. In case shift machines, the
shift motion is .265 of an inch, and any type style
adapted to this shift motion and to the following
spacing variations can be used. In monospacing
machines, type can be used which is spaced 10
charactersfo the inch (Pica), 12 characters to
the inch (Elite), 16 characters to the inch, or
6-2/5 characters to the inch. In proportional
spacing machines, type can be used whichhasa
unit spacing value in inches of one thirty-second
(approximately twelve point) one thirty-sixth

(ten point) or one forty-eighth (eight point).
CARRIAGE SIZES

The standard Flexowriter is equipped with a 12
inch carriage which will accept an 11 inch wide
sheet and has a 93 inch writing line. In addition,
16 inch and 20 inch carriages are available on
all machines except 8 point and 10 point propor-
tional spacing models. The 16 inch carriage will
accept a 15 inch wide sheet and has a 133 inch
writing line. The 20 inch carriage will accept
a 19 inch wide sheet and has a 17% inch Writing

line.
PLATEN AND RATCHETS

See Platens and Ratchets — Part II, Section 2,
page 2-56. '

Special Features
RIBBON

A fabric ribbon with an automatic reversing
feed mechanism is provided as standard equipment
on Flexowriters. A special carbon paper ribbon
feed mechanism is also available which feeds a
narrow ribbon from a supply spool across the
machine to a rewind spool, (see Special Features-
Carbon Ribbon Mechanism). This mechanism per-
mits the standard fabric_ ribbon to be used when

the carbon paper ribbon is not being used.
RIBBON SHIFT

A manually operated ribbon shift is provided
on all Flexowriters which selects between the use
of two different fields of a fabric ribbon. An
automatic ribbon shift can be provided which
operates from a single code received by the code
translator to change the field used in the ribbon.
This mechanism uses a keylever in position 43
and is effective to change the color of printing
when a two-color ribbon is used. A different
ribbon shift mechanism is also available whichis
operated by an electromagnet.

This magnetic ribbon shift operates to select
one field of the ribbon when the electromagnet

is energized and the other field whende-energized.
CODE TRANSLATOR AUXILIARY CONTACTS

A special cam-operated contact assembly can
be provided in any Flexowriter Code Translator

which does not involve greater than an 8 unit
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code. Any number up tothree cams canbe mounted
on the Code Translator shaft and each cam can
control a Class C (Transfer) contact. Each cam
is adjustable to any radial position on the shaft
and cams are available having various extents of

operating duration.
FUNCTIONAL CONTACTS

Auxiliary contacts can be provided at various
points in the Flexowriter tooperate inaccordance
with the normal functional operations of the ma-
chine. The case shift contacts (CSC), controlled
by the movement of the type basket, may have
up to eight Class C (transfer) contacts. A single
Class B (Break) or a single Class A (Make)
contact can be provided to operate during the
back spacing operation of the Flexowriter. Also,
contacts can be provided to operate at the start
of both the carriage return and tabulating opera-
tion and to remain operated until the completion
of these operations. These contacts can involve
up to four springs providing two Class A or two

Class B assemblies.

CABLE CONNECTIONS

One or two cable connectors can be provided
at the right rear side of the Flexowriter for the
purpose of connecting the intei'nal wiring of the
machine to an external device. A.N. style con-
nectors are used and one connector up to size
24 can be provided and if a second connector is

required it can be up to size 22.
MOTOR

The standard motor used in the Flexowriter
operates on 115 volts,' 60 cycle and is rated at
35 M. H. P. It is an induction motor having a
rated speed of 1725 R. P. M, This same motor is
used on 115 volts, 50 cycle with changes in the
drive ratio to compensate for its reduced speed.
When the Flexowriter is to be used with higher
voltages between 120 and 260 volts, 50 or 60
cycle, an external transformer is provided and the
same motor is used. A special motor is available
for 115 volts direct current applications. A rheo-
stat is built into the Flexowriter with this D.C.

‘———ll/lsn———>- -‘-———————7/8»——» - 1”
P Guide Edge e Guide Edge ® Guide Edge
1 29 3 45 7612 ® 3 45 87654.32
00c000 0000°000 ° o
° " @046
07 100”
o
5-Hole Tape 6 or 7-Hole Tape 8-Hole Tape

Figure 5-4 Tapes Used
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Standard Tape Transversely Advance
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Figure 5-5 Special Tapes

application for adjusting the speed of the motor.
DIRECT CURRENT POWER SUPPLY

The Flexowriter usually has a built-in, full
wave rectifier supplying approximately 90 volts
D.C. rated at 1 amp. In this case the rectifier
is connected directly to the A.C. supply line and
the D.C. power is not isolated from the line.
Flexowriters are also available with a built-in
D.C. supply at approximately 48 volts rated at
2 amps. This uses a transformer which isolates

the D.C. power from the A.C. supply line.
RELAY CAPACITY

The upper rear portion of thé Flexowriter
provides space for mounting a number of relays
usually required for the control of the machine.

This space is sufficient for mounting a maximum
of seven large telephone type relays. A greater
number of relays of the medium size can be used
in this space. If no carriage position switchesare
required a maximum of 18 medium size relays
can be used, and if these switches are required,

a maximum of 15 medium size relays canbe used.

TAPE USED

The Tape Punch and the Tape Reader used on
the Flexowriter can use any standard tape between
.687 and 1.000 inch wide. Three width tapes are
most commonly used in this range, eleven-
sixteenths of an inch for a maximum of five code
channels, seven-eighths of an inchfor a maximum
of sevencode channels and one inchfor a maximum
of eight code channels. All tapes have code holes
which are .072 inch in diameter and feed holes
.046 inch in diameter. (See figure 5-4.)

All holes are spaced .100 inch both longitudinally
and transversely. The tape punch is normally
constructed to punch feed holes in line with the
code holes transversely of the tape, but specially
constructed tape punches are available which
punch these feed holes .013 in advance of the
code holes, (See Figure 5-5.) The tape reader is
adjustable to either of these two feed hole posi-
tions. Both the tape punch and the tape reader
are normally constructed for use withtape having
the center line of the feed holes spaced .394 inch
from the inside or guiding edge of the tape, but
specially constructed punches and readers canbe

provided' for use with tape having the center’
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line of the feed holes spaced .4375 from this
guiding edge.

OPERATING SPEEDS

The maximum operating speed of the Flexo-
writer is determined by the rate at whichreliable
repeat printing of a single character can be ob-
tained.

Roughly this is about 10 characters per second,
and to provide a workable margin of safety,
the Tape Reader is set to automatically operate

the Flexowriter at a nominal speed of 571

Form Guide Rods

Cam Anchor Rod
& Spring Assem,

characters per minute. Although the drive
mechanism for the Code Translator operates at
588 R.P.M., it is not recommended that codes
be supplied to it for automatic operation at a
rate higher than 571 per minute. The rﬁechanical
drive for the tape punch operates at 853 R.P.M.
to provide for maximum manual keyboarding

speed.
PIN FEED PLATENS (See Figure 5-6)

Pin feed platens are available in various

sizes which provide a means of feeding multiple-

Pin Feed Platen Assem.

Figure 5-6 Pin Feed Platen Assembly
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FORM DIMENSIONS - PIN FEED PLATENS

Over All Over All Over All

Form Width Pin to Pin Form Width Pin to Pin Form Width Pin to Pin
5-3/4 5-1/4 9-7/8 9-3/8 13-5/8 13-1/8
6-1/2 6 10-3/8 9-7/8 14-7/8 14-3/8
8 7-1/2 10-5/8 10-1/8 16 15-1/2
8-1/2 8 11-3/4 11-1/4 16-3/4 16-1/4
9-7/8 9-3/8 13-5/8 13-1/8 17-27/32 17-11/32

10-3/8 9-7/8

Figure 5-7 Platen Chart (Pin Feed)

copy forms, with interleaved carbon, throughthe
machine and maintaining register between the
copies. Perforations along the edges of the form
permit retractable pins in the rims of the platen
to pull the form with the indexing (rotation) of
the platen. Feed fingers are provided which
spring into place on the front paper scale to hold
the forms against the platen rims, thus keeping
the perforations on the pins. Guide rods are also
provided to keep the forms feeding into the
platen evenly. During operation, the feed roll
release lever is held forward in the released
position because the feed rolls are not required
to feed the paper.

Platen cylinders are available in three grades
of hardness, No. 1 - soft, No. 2 - medium and No.
3 - hard. Each of these grades of hardness are
available in different lengths, measured between
the pins. The chart in Figure 5-T7 shows the
various lengths available.

The platen cylinder may be replaced by re-
moving the right-hand platen knob, platen bushing
and the hex nut against the right-hand pin wheel
assembly, (Figure 5-8). The right-hand pin wheel
assembly may then be removed from the shaft.

The two hex nuts lock the cylinder on the shaft

in any position desired with regard to center.
The platen ratchet is fixed tothe platen shaft and
no platen release is provided. The ratchets avail-
able for pin feed platens are shownin Figure 5-9.
The indexing mechanism should be adjusted
in the same manner as for a standard platen
(See Part II, Section 2, page 2-36.) If after
adjusting the indexing mechanism (pawl, stop,
detent, etc.), and the registration'of the form is
off, loosen the ratchet set screws, hold the ratchet
and turn the platen to the desired position. Be
sure and tighten the ratchet set screws securely.
The pin position may be adjusted, if necessary,
by loosening the roundhead screw in the slotted -
opening of the locating plate and rotatingthe plate
until the pins begin to protrude as they reach
the top of the front paper scale and begin to
retract just before leaving the slot in the feed
finger. Rotate the platen backward to insure that
the pins do no catch on the top of the front paper -

scale.
CARBON PAPER RIBBON MECHANISM

This mechanism provides for the use of carbon

paper ribbon but does not interfere with the use
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~ Ratchet

Spacer

Platen Cylinder Pinwheel Assem. R.H.

(as Required)

Pinwheel Assem. L.H.

\
Platen Knob R.H. %
\

Figure 5-8 Pin Feed Platen Disassembled

of fabric ribbon (all Flexowriters are equipped for
a fabric ribbon.)

A 4" diameter (645 ft.) roll of carbon ribbon
(9/32" in width) is unwound from a right hand
spool and is fed across the machine and rewound
on a left hand spool. The ribbon is moved after
each operation of a type bar.

This is accomplished by meshing a gear with
the escapement mechanism (See Figure 5-10),
which will cause the ribbon to move the correct
amount of space so that the characters will

not over-strike on the ribbon.

AUTOMATIC PUNCH CONTROL FROM KEY-
BOARD

A Flexowriter can be arranged toautomatically

5-12

control the punch through keyboard operation.
With this device the tape punch can be turned on
and off from the keyboard.

An example circuit of punch control from the
keyboard is shown in Figure 5-11. The “Punch
On” switch is a non-locking switch, which when
depressed will energize the “Punch On” relay
(K3), causing all information typed to be punched
in the tape. Note in figure 5-11, that the K3 relay
holding circuit is through a normally closed con-
tact on the K4 (Punch Off) relay. Therefore, if
K4 becomes energized the K3 will de-energize
stopping punching operation.

The selector slides for positions K and L are
coded to operate additional contacts. The L posi-
tion operates SCT and the K position operates

SC8. Therefore, if the basket is in Figures posi-
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PIN FEED PLATEN SPECIFICATIONS
Number of Spaces in One Inch of Form

Count the number of spaces in 10 inch form, move decimal
point one space to left and find nearest number in chart.

Platen Upper

Ratchet Index Detent Index
Part No. of 1 2 3 4 Pawl Arm Pawl
Number Teeth Tooth Teeth Teeth Teeth Stop Assembly Carrier
304769 33 6.00 3.00 2.00 1000325 1076864 1073401
304771 44 4.00 2.66 2.00 1000325 1076864 1073401
1096910 55 5.00 3.33 2.50 1002272 1076886 1076862
1098579 66 6.00 4,00 - 3.00 - 1002273 1076884 1076862

Figure 5-9 Ratchet Chart (Pin Feed)

tion and the K Kkeylever (open parenthesis) is
depressed a DC circuit is completed to the K3
(Punch On) relay as follows: from -DC, TC6,
SC8, CSC 8 and 7 contacts, K3 coil, TC5, to +DC.
With K3 energized all keylever operations willbe
recorded in the tape until the “L” position key-
lever isdepressed (figures position-closed paren-
thesis). The “L” position operation will complete
a circuit to the K4 (Punch Off) relay as follows:
from -DC, TC6, SC7, CSC 4 and 3 contact,
K4 coil, TC5, to +DC. Thus, with K4 energized,
the holding circuit to K3 is broken when K4 - 1
and 2 contacts break.

Additions to the above example arrangement
may be provided such as adding on additional
“common” contact 'operated by the K slide only.
This contact would break the circuit to the punch
magnets preventing the K code from being re-
corded in the tape when in figures position. This
would allow the punch to be turned on without
punching the K code in the tape. Another contact
may be added with the same results for Punch Off

operation (L in figures position).

AUTOMATIC PUNCH CONTROL BY CARRIAGE
POSITION

This feature controls the Tape Punch so that
the material typed in predetermined vertical
columns only will be recorded in the tape. This
mechanism is designed so that the punch can be
turned on or off automatically at as many different
points in the carriage travel as may be desired.

The mechanism is operated by adjustable tabs
mounted in a rack on the carriage. This rack is
located behind the margin and tab racks. Eachtab
has a projection which either turns on the punch
or turns it off. There is a maximum of four pro;
jections to a tab and they are normally arranged
so that the projection in con_trol position 1 turns
the punch on and control position number 2 turns
the punch off. Projections in control position 3
and 4 may be used for controlling a remote
machine or other purposes such as operating a
light on the control panel.

Figure 5-12 shows an example circuit arrange-

ment for carriage position control of the punch.
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Carbon Ribbon

Rewind Spool

Escapement Mechanism

(See Figure 2-23
PartIl, Section2)

Figure 5-10 Carbon Ribbon Mechanism

To make the punch operative for carriage position
control, the Punch On switch (on the control panel)
must be in the “ON” position. When the carriage
reaches a tab with a projection in the control
position 1, the Punch On micro switch (carriage
operated) will close energizing the K3 Punch Con-

trol relay. When the K3 relay picks up, a holding

5-14

circuit is completed through the normally closed
Punch Off micro switch, through the K3 - 1 and
2 contacts to the K3 coil. The K3 - 11 and 12
contacts, when closed, will put a negative D.C.
potential on the stationary strap of the selector
common contact (SCC). Therefore, SCC Operation

(caused by keylever operation) will complete cir-
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cuits to the punch magnets and punch clutch
magnets. When the carriage reaches a tab stop
with a projection in control position 2, the Punch
Off micro switch (carriage operated) will open,
breaking the holding circuit to the K3 Punch Con-
trol relay. The K3 - 11 and 12 contact will open.
breaking the circuit to the punch magnets and
clutch magnet, preventing punch operation.

A Punch All switch, located on the control
panel, may be used to by-pass the carriage
operated micro switcheé so that all information
typed will be recorded in the tape regardless of
carriage position. The Punch All switch has no
function unless the Punch On switch (on control

panel is also depressed.)

TCS

+oc.—-O——{

PTC

TGC6 JPI3 JPIl
-0C @ O — <4

Special Features

AUTOMATIC LINE FEED OPERATION

In communications equipment, the line feed
(platen indexing) is not incidental to carriage
return operation as isthe case onthe Flexowriter.
Ther‘efore, it is necessary to automatically punch
a line feed code (2) after a carriage return code
(4) when making a communication tape on a
Flexowriter.

To punch the line feed code automatically after
a carriage return code, an additional contact is
operated by the carriage return selector slide.
This contact is shown as SC7 in figure 5-13
and is operated by the carriage return selector

slide only (SC7 operation is in addition to the

PUNCH ON . TA12
(NON LOCKING) TO TC6Y 0JO,;
-0C
PUNGH ON PUNCH OFF
+DC —.——f +DC
3
| 1
2 | H r'
v i ot
t * ®
4 ! | ' o
Vv 1

PLC

__% ‘1

SC7
OPERATED BY

'L“SLIDE ONLY
PUNCH OFF

Figure 5-11

SC8
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“K" SLIDE ONLY
PUNCH ON

Keyboard Control of Punch
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CODE CONTACTS <«
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5-15



INSTRUCTION REFERENCE

Date: October 26, 1954

Reference: FC-Flexowriter - Alcoa

Subject: Schematic Wiring Diagram - 1268-137
Purpose: To eliminate field Service problems.
Information:

The following explanations on the circuits involved on subject machines will
enable you to eliminate these field problems.

1. Automatic Line Feed ,,
a. The circuit explanation for automatic line feed code after carriage
return code is explained in detail in the service manual in Part I,
Section 5, page 5-15.

b. The adjustment of the selector code contacts are the same as a standard
machine with the exception of the SC7 & SCC contacts. It is important
to have the SC7 contact close after the SC1 through SC6 code contacts,
but before the SCC contact closes.

SC1 through SC6 - .020’’ approx.
SC17 .025”’ approx.
SCC .0307’ approx.

NOTE: If the selector contacts are not adjusted as above, the following troubles
could occur:

TROUBLE REASON

Punching 24 ‘code‘after 4 code instead of | SCT7 closing too soon.
2 code.
Feed hole instead of 2 code. SCT not closingbefore scc

2. Tabulation Over Character G
a. The operation of tabulation over character G is explained in detail
in the service manual in Part I, Section 5, page 5-19 (Model FC Tab
Mechanism).

b. The case shift contact referred to in the service manual is contact
straps 1 & 2, on schematic 1268-137. The adjustment of this contact
should be as follows:

In letters case position, should have a gap of .020°’,
In figures case position, the contacts should be made
with an appreciable movement of the stationary strar

Form 945-R (approx. .005).
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NOTE: If the CSC 1 & 2 contact is not adjusted properly the following troubles
could occur:

TROUBLE REASON
Machine stops after reading 245 Tab operation did not take place.
(Upper Case) CSC 1 & 2 probably did not close

soon enough.

3. Stop Code - Non Reproducing
a. The stop code in this machine is 35 (figures position). When this code
is read by the reader and the shift basket is in figures position, the
holding circuit through CSC 7 & 8 and RC 3 & 5 to the RCR (K8) relay
is broken. ,

An additional case shift contact (3 &4) is used in series with a normally
open RCC contact to complete a circuit to the No. 7 translator magnet
(LT7) when the basket is infigures position. Therefore, when the reader
senses a 35 code when the basket is in figures position, the H keylever
will not operate due to the No. 7 permutation bar coding (there is only
one projection on this bar).

b. The case shift contacts 3 & 4 should be adjusted to open as soon as
possible when shifting from figures to letters position. The contacts
should make with a maximum follow of .005°’ when shifting from letters
to figures position, '

NOTE: If CSC 3 & 4 contact is not adjusted properly the following troubles
could occur:

TROUBLE REASON
Stop Code reproducing CSC 3 & 4 not closing soon enough.
Char. H not printing CSC 3 & 4 not opening soon enough,

The case shift contacts 7 & 8 should be adjusted for not more than .020°’ gap
in figures position. Also, the CSC operating cam should be adjusted for the quick-
est closing time (of CSC 7 & 8) as possible. (Note - if an adjustment of the CSC
operating cam is made it will be necessaryto recheck all other CSC adjustments.)

NOTE: If CSC 7 & 8 contact is not adjusted properly the following troubles
could occur: '

TROUBLE REASON
Stop after printing Char. H CSC 7 & 8 not closing soon enough.

Machine does not stop after reading CSC 7 & 8 not opening soon enough.
35 code. ,
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Special Features
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Figure 5-12 Carriaée Position Control of Punch

SC4 and SCC contact operation for energizing
the number four punch magnet and the clutch

magnet.)

Figure 5-13 shows an example circuitarrange-

ment for automatic line feed operation. Usingthis
circuit as a reference, when the carriage return

keylever isdepressed, the carriage returncode (4)

and line feed code (2) are punched in the tape in

the following sequence: The carriage return cam
operates causing selector slide and consequently
SCC, SC4 and SCT contacts to close. The number
four punch magnet and the clutch magnet are en-
ergized causing the punch to rotate. Also, due to
the SCT7 contact closing, a D.C. circuit is com-
pleted to the line feed relay No. 2 (K4). The

rotation of the punch will cause the transfering -

5-16

of the PLC contact, which will complete a D.C.
circuit to the anti-repeat relay,(K2). K2 - 17 and
18 contact, when closed, will complete a circuit
to the line feed relay No. 1 (K3).
NOTE: The K4 relay is stillenergized. Both
K3 and K4 are slow drop-out relays. The
relays are slugged and remain in the
operated position for approximately 30 mille-
seconds after the coil circuit is broken.
The Punch completes its cycle punching the
4 code and feeding the tape. The PLC contact
rétur_ns to normal and the anti-repeat relay
(KZ) drops-out. K2 - 5° and 6 contact makes,
completing a circuit to the No. 2 punch maghet
and the clutch magnet as follows: from -DC,
TC6, JP13, PTC, JP11, Punch On N/O contact,
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Special Features
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Figure 5-13 Automatic Line Feed Circuit

K4 - 3 and 4, K2 - 6 and 5, K4 - 1 and 2, K3-
3 and 4 -
punch clutch magnet, TC5, to +DC. Therefore,

1 and 2, No. 2 punch magnet and

the punch makes another cycle of operation, punch-

ing the 2 code in the tape.
SHIFT ON SPACE

This is a special arrangement of the space
keylever, letters keylever (lower case), letters
cam and letters selector slide. The regular letters
shift cam furnishes the power for shifting but
does not operate a code selector slide (seefigure
5-14). The regular letters shift cam is controlled
by a dummy keylever which in turn is controlled

by either the space bar or a second letters

shift keylever (with keybutton). Thus, when the
space bar is operated the dummy lettérs key-
lever is also operated through the pivoting of
the shift equalizing rod. This causes the regular
space cam tol operate and space the carriage plug
select the space code, and in addition operates
the regular letters shift cam to shift the basket
without selecting the letters code.

The letters shift keylever (with keybutton)
is arranged to operate both shift cams causing
shifting to letters position and selectingthe letters
shift code.

The results of this feature correspond to an
optional feature on communications equipment.
It insures that the machines will be shifted to

lower case (letters) upon operation of the space

5-17
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bar because it is seldom that two figures will

be separated by a space.
MODEL FC TAB MECHANISM

Machines using a five unit code system have no
code combination available for operating the tab
mechanism. Therefore, it is necessary to use
one of the character codes such as the letter “G”
in the figures shift position to actuate the tab
mechanism. This is accomplished by adding an
extra selector bail operated only by the “G”
position cam, and the contacts controlled by this
extra bail is in series with a case shift contact
(controlled by the shift equalizing shaft move-
ment). The shift contact is closed when the basket
is in figures (upper case) position, thus, when
both contacts are closed, a circuit is completed
to the number six tranélator magnet and through
a blocking rectifier to the translator clutch
magnet. The number six permutation bar is
released and the translator shaft rotates causing
the regular tab mechanism to operate. The key-
lever used to operate the tab cam is not provided
with a key buttonand is not intended to be operated
manually.

The number six permutation bar used has only
one projection which blocks out the tab position
seeker at all times except when the bar moves on
a figures “G” operation.

This tab operation will occur either inresponse
to manual operation of the “G” keylever infigures
position or in response to reading a “G” code
by the tape reader when the machine is in figures

position.

Special Features

COMBINATION CODE KEYBOARD

This is a special arrangement of keys in four
banks which enables either a five-unit or a six-
unit code tape to be punched. It includes a com-
munications style, three bank keyboard with all
these keys selectingafive-unit code. An additional
bank of keys inkeylever row number one all select
codes involving the six-unit. The key buttons on
this first row can be different in color, and carry
numerals in letters position with extra symbols
and signs in the figures position. The first row
also includes tab and back space keylevers. A
shield is provided for covering these first-row
keylevers when a five-unit code is being punched.

This combination keyboard is used were it is
occasionally necessary to punch a five-unit com-
munications code, but otherwise the machine can
be used with a six-unit code, to provide greater
keyboard capacity and faster operation due to the
eliminatioh of the shift between letters and figures.
It provides for the typing of capital case letters

only.
LINE LENGTH INDICATOR

This feature is used wherever lines should not
be typed beyond a maximum length. The operation
is such that when the light goes on it indicates
to the operator that the maximum length of the line
is approaching. The light will remain onfor seven
spaces (seven character spaces on 'a mono-
spacing machine), after which time the light will
go off, indicating the maximum length of the line

has been reached.
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The light is mounted above the keyboard (in
the middle of the control panel) and is controlled
by a carriage operated contact. The length of line
is adjusta;blé by the operator in the same manner
as the margin stop. The adjustable contact
operator is located on a rack behind the margin
and tab racks and is set by pressing down on

the left end and sliding the operator alongthe rack.
TAPE PUNCH INDICATOR

This feature can be used whenever it is
particularly desirable to warn the operator of the
condition of the tape punch.

The light is mounted above the keyboard (provid-
ing the Flexowriter is not using a light for some
other purpose) and may be wired to light only
when the punch is turned on (controlled by the
Punch On switch on the control panel), or it
m’a& be wired to indicate when the supply of tape
is exhausted or has excessive tension (circuit

controlled by the PTC contact in the punch).
TAPE FEED HOLE REPUNCHING

This feature is required in certain special
applications where it is necessary to reproduce
the entire tape including feed holes (that portion
of the tape with feed holes only).

To provide for this feature a dummy key-
lever is used in place of a standard keylever
position. This keylever will operate a cam and
selector slide only (no type bar operation). The
selector slide is coded to close the selector com-
mon contact (SCC) only, thus completing_acircuit

to the punch clutch magnet only.

5-20

The translator is arranged so that the seeker
for the above mentioned dummy keylever will
operate only when none of the permutation bars
have been operated. In other words, when a feed
hole is “read” by the reader, the reader common
contact (RCC) closes, completing a circuit to the
translator clutch magnet causing translator shaft
rotation. And since no permutation bars were
released, the feed hole seeker will operate the
dummy keylever (the permutation bar projections
in this positionare removed). The keylever opera-
tion will trip its cam, operate the selector slide,
close the SCC contact, energize the punch clutch
magnet, start punch shaft rotation, resulting inthe

feed hole only being punched in the tape.
TAPE TENSION ATTACHMENT

This arrangement is used on a Reproducer
where tape is fed out of another punching device
(not on the Flexowriter) directly into the reader.
Its functional purpose is to stop the Flexowriter
reader operation if for some reason the reader
has caught up to the supply of punched tape.

The attachment consists of an arm and roller
assembly mounted on the outside of a cover. The
inside of the cover houses a micro-switch whichis
controlled by the arm and roller assembly. The
complete attachment is located at the rear left
side of the machine (in the location normally
used by the tape punch). The tape rides over the
roller before reaching the reader. Thus, if the
tape becomes taut for some reason, the arm will
pivot, open the micro-switch and break the cir-
cuit to the reader magnet, stopping reader

operation.
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DESCRIPTION

The Model FL Flexowriter was primarily
designed to type repetitive information auto-
matically as a by-product of routine typing. Some
examples of Model FL Flexowriter applications
are: letter writing, invoicing, payroll systems,
etc. In these applications, the Flexowriter is
equipped to automatically record information ina
paper tape as it is being typed. This perforated
tape may then be used to automatically reproduce
the typed information as many times as desired.

There are three available combinations of the
Model FL, namely: Recorder, Reproducer and
Recorder - Reproducer, The latter has the com-
bined capabilities of the Recorder and the Re-

producer in that it will type copy, punchtape, read

tape and make a tape from a tape. The Model FL
Recorder - Reproducer, then, consists of a writing
machine (typing unit), a tape recorder (punch),
code selector, a tape reproducer (reader) and a

code translator.

BASIC FUNCTIONAL PRINCIPLES (Figure 1-2)

When a key lever is depressed on the Model
FL Recorder - Reproducer keyboard, a series of
mechanical and electrical operations take place
which result in a character or function operation,
and a binary code for that character or function
is perforated in a paper tape. To accomplish this

operation, three mechanisms are necessary;

Figure 1-1 Flexowriter-Model FL

1-1
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Description
T T Tameeves

Punch

Selector
Contact

Slide

CODE SELECTOR

Permutation
Bar

Translator
Magnet

CODE TRANSLATOR

. Figure 1-2 Functional Principles

namely, the writing maéhine, the code selecfor and
the tape punch. The writing machine is necessary
for the normal typing operation, wherein,the key
lever operation trips a cam, in turn operating a
bell crank and type bar or functional operation.

The cam, having an extended arm, operates a
selector slide whichis a part of the code selector.
The code selector changes the mechanical motion
of the cam to an electrical impulse representing
a predetermined binary code for the pﬁrticular
character or function operated. The code is
represented by one or more contacts‘(total of six
contacts, plus a common contact) and are con-
nected directly to corresponding magnets in the
tape punch., These magnets are energized, thus
conditioning the tape punch to perforate the pre-
viously mentioned character or function codes in
a paper tape.

Before a record tape can be made, however,

1-2

the tape punch must be ready for 6peration as
follows:

1. The tape must be properly placed in the
tape punch as shown in Figure 1-3.

2. The power switch and the punch on switch
must be in the On position.

3. The tape feed switch must be depressed to
give approximately three inches of tape with
feed holes only.

The keyboard will lock up preventing operation

if any of the three following tape conditions arise:

1. If the hold down afm is not down against
the tape.

2, If there is a bind in the tape, thus, moving

 the tape tension arm forward.

3. If the tape tears or runs out, the run-out
arm will drop down,

There are two other switches not previously

mentioned which pertain to punch or recording
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Tape Reader

Punch Hold Down Arm

Figure 1-3 Punch and Reader Tape Installation

operation. These switches are the code delete
and the stop code. The code delete switch may
be used whenever an error is made in recording,
i.e., misspelling a word, thus perforating thé
wrong code in the tape. This code, which is
1-2-3-4-5-6, when reproducing thé tape, will not
result in any character or functional operation.
The stop code switch may be used at any point in the
tape and a 4-5-6 code will be perforated. When
reproducing, this stop code will automatically
stop the Flexowriter operation for such purposes
as manual fill-ins or for a stop signal at the end
of letters.

After the copy has been typed and recorded in
the tape, the tape may be placedinthe reader and
the typed information automatically reproducedas

many times as desired. To accomplish this, the

tape reader is electrically connected to the code
translator, and the translator, inturn, is mechan-
ically connected to the writing machine keyboard.
The codes in the tape are sensed or read by the
reader pins (there are sixreading pins which cor-
respond to the six unit binary code) which operate
related contacts. These contacts, when closed,
energize corresponding magnets in the code
translator, thus conditioning the translator to
select and operate the seeker corresponding tothe
character or function code. The seeker operation,
in turn, operates its related keylever, causing a
typing or functional operation of the writing
machine,

To start automatic reproducing operation it is
necessary to have the record tape properly in-

serted as shown in Figure 1-3, With the tape

1-3
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properly inserted, the start read switch must be
depressed and then released, after which, the
tape reader will automatically read and feed the
tape continuously. The reader operation may be

stopped by depressing the stop read switch, or

if a 4-5-6 stop code is read, the reader will stop

operation automatically. After a stop code is
read, it will be necessary to manually depress

the start read switch to resume operation.

KEYBOARD

The Model FL is available in both Standard
and President (Proportional Spacing) models. The
keyboard on éach is similar to, and operates
with the ease, speed and simplicity of any elec-
tric typing machine,

RECORDER-REPRODUCER

i 0
§§§m Bofogogd s83:383, 3333§38§9§&§3§32§3§3§83§vﬁﬁ§
TAB e ¥# $ % ¢ & * { ) = || | coror BACK
2 -3 4 5 6 7 8 Q 0 - SHIFT SPACE
L\\ //J
1
rs CAR.
Q W E R T Y U | O P ¥ RET.
J
)| (AS) D) FS)HN I (o=
CASE s ' CASE
UPPER Z X C v B N M ’ o ? UPPER
CASE N . / CASE
N 11 FTTLTTITT e ettt rirrl 111
TPEBAR o gawi N mY0ON®0o-NDPIOPNRORANRINRNERBSSRIBSBRASIYS >IN

SPACE BAR

Figure 1-4 Standard Keyboard
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The Standard Model FL keyboard is shown in
Figure 1-4. It uses a total of 51 key lever posi-
tions, 42 of whichare usedfor character operation.
The remaining nine positions are used for func-
tional operation including; carriage return, back
space, tabulation, space, upper case shift, lower
case shift and color shift.

Variations in the characters on certain keys
may be made if necessary. This would include the

signs and symbols shown on the numeral keys in

Description

the upper case position. Also, the characters in
positions 32, 36, 38,40, 41, and 42 may be changed
in both upper and lower case positions.

The President Model FL keyboard is shown in
Figure 1-5 and is identical to the Standard key-
board with the exception of the following: a three
unit space key is provided in position Uand a one
unit space key is in place of the color shift. Also,

characters in positions 41 and 42 are different.

RECORDER-REPRODUCER

7]
w
a 2 “ v L) Q ] < b © 3
838, Bofomogd +833:3983.939253383292833928¢8388.83 3
AB THREE @ #* $ % ¢ & % { ) — ONE BACK
UNITS 2 3 4 5 6 7 8 0 - uNIT SPACE
~'\ \ //J
WIIE[IRITIIY U (IO P |
1 RET.
Bl

L
C
X
l_

SPACE BAR

Figure 1-5 President Keyboard
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The codes shown on both keyboard charts are
assigried to specific keyboard positions and donot

change when a character change takes place.
CODE SYSTEM

The Model FL uses a six unit binary code
which provides 64 possible combinations. As
shown in the Standard keyboard chart, 42 of these
code combinations are usedfor characters. Seven
more combinations are used for functional oper-

ations which were described as; carriage return,

back space, space, tabulation, lower case shift,
upper case shift and color shift. The code combina-
tion 1-2-3-4-5-6 is used for a code delete opera-
tion and the 4-5-6 code is used for a stop code.
A seven-eighth inch wide paper tape is used and the
code holes are numbered 6-1-2-3-4-5 facing the
leading edge of the tape (seeFigure 1-6). The feed
hole is between the 2 and 3 holes and is .394 inch
from the right edge and its center line is even
with the center line of the code holes.

Sample tapes from the Standard énd President

models are shown in Figure 1-6. These tapes

STANDARD 38s8 0 8
SRERTR
LowerCase—»_n-gabcdefghijklmnopqrstuvwxyz234567890%-.;' /ggs%“’mo
L¥ s
Upper Case == S G ABCDEFGHI ] KLMNOPQRSTUVWXYZ@#$%B¢&* () K-, : - 158382888
6 @ . (XXX XXX ] 000000000 0000
1 - 00 000 ([ X ] o O O 0000000000000 [ ]
2 o o o ® 0000 [ X X J [ X X } [ X ®© 0000 o o o
Feed Q0 0000000000000 000000000000000000000000000000O0O0CKOF0KDF
3 [ ] [ J ® 060 © 00 00 © 00 060 o ¢ o ® 0000 [ X ) [ )
4 o900 00 o0 o000 [ ] o O 000 00000 o 000
5 ® [ ] [ X J o0 o000 ® 00000 [ X ] o0 oo
Q
= PRESIDENT 28 8 48
5 éazm; I
2 CEX388
LowerCase—»—_Qgégabcdeighijklmnopqrstuvwxyz-2345678901.;’ /ggiﬁ‘%o
Upper Cace - E&HABCDEFGHIJ KLMNOPQRSTUVWXYZ-@#$%B¢&* ()1 ,:" 15358588

Feed

00000000 0000
o o000 [ X ] o O O 0000 000000000 ® o
[ ] o 0000 [ X X J [ X X ] [ X X J o 000 e & o [ ]
0000000000000 000000000000000000000000000000000080
. © 00 O 00 00 © 00 006 00 O o ® 0600 [ X J e O
o0® o0 o0 000 [ ] e © [ J o000 0000 o 000 o0
[ ] [ X ) o0 000 o 00000 [ X ] o0 0000
abec ABC abc
[ ] [ ]
X [ X ] [ X J 1
. e o o 0 o0 o
L S-e00000c0ccoe Feed
[ X X ] (X X} [ ] 3
; o © 00 o oO 4
[ ] o O ® o 5
Figure 1-6 Sample Coded Tapes
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are the same except the Standard model does not
have the number two code (for three unit space).
Also, the 2-3-4-6 code will not type the same char-
acter in both tapes.

The upper and lower case shift codes provide
a means of shifting the type basket, giving a total
of 84 characters available, Therefore, the same
code may be used for characters in both upper
and lower case position. For example, if anupper
case shift code (3-4-5-6) precedes the 1-2 code in
the tape (as shown in Figure 1-6), the upper case
A will be represented inthe tape, Allthe following
codes will represent upper case characters
until a lower case code 2-3-4-5-6 appears, after
which, the codes will represent lower case

characters.
CONTROL PANEL

The Model FL Recorder - Reproducer control
panel is shown in Figure 1-7 and consists of the
following switches:

Punch On - The punch on switch controls the
tape punch for automatically perforating a paper
tape. When this switch is depressed, each char-
acter or function operated on the keyboard is
automatically perforated in the tape in the form

of a predetermined binary code.

| START | STOP |
READ ' READ '@ ON

Description

Tape Feed - When installing a new roll of tape
for punch operation, it is necessary to “feed out”
the tape approximately three inches. The tape
feed switch, when depressed, automatically feeds
out the tape with a feed hole only.

Code Delete - When this switch is depressed a
1-2-3-4-5-6 code is perforated in the tape to
delete a code perforated in error. Whenthe delete
code is read in the tape reader, no character or
function operation will take place.

Stop Code - When this switch is depressed, a
stop code 4-5-6 is perforated in the tape,which_,
when read by the reader, will automatically stop
the reader operation.

Start Read - This switch, when depressed, and
released, automatically starts the tape reader
operation. By stepping (depressing and releasing
rapidly) this switch, the tape may be moved one
code position at a time.

Stop Read - When this switch is depressed,
the reader will stop operation and in-order to
resume automatic operation, the start read switch

must be depressed.
SPECIFICATIONS

Power Supply - The Model FL may be specified
with one of the following power supplies:

Figure 1-7 Control Panel

1-7
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Volts Cycles Phase Amperes

115 DC - 2.3
115 60 1 2.3
115 50 1 2.3
115 25 1 2.3

230 60 1 1.5
230 50 1 1.5

 Weight and Dimensions - The width of the
Model FL is 173", the depth is 20”,and the height
is 107, The shipping weight of all 12” carriage

Flexowriters is approximately 115 pounds while
the unpacked weights of the three Model FL com-
binations are as foliows:
 Recorder - Reproducer - 85 lbs.

Recorder - 74 lbs. Reproducer - 78 lbs.

Typé Styie - The Standard Model FL may be
specified with one of the following type styles:

Pica - 10 characters to the inch

Elite - 12 characters to the inch

Facsimile Gothic No. 2 - 6 2/3 characters to the
inch (5/32"scapement)Micro Gothic Condensed
. - 16 characters to the inch (.062”escapement)

The Presidént Model FL may be specified with
one of the following type styles, eé.ch based on
the 1/32” unit spacing: Secretarial, Bold Face,
Modern, Galvin, Rogers and Documentary.

Keyboard - The Model FL may be specified
with either of two standard four bank keyboards,
the Standard Model shown in Figure 1-4 and the
President Model shown in Figurel-5.

Carriage - The Model FL. may be equipped with
any one of the foilowing carriages:

12 inch carriage - will accept an 11 inch wide

sheet with a maximum writing line of 93 inches.

16 inch carriage - will accept a 15 inch wide

sheet with a maximum writing line of 133 inches.

20 inch carriage - will accept a 19 inch wide

sheet with a maximum writing line of 173 inches.

1-8

Platens and Ratchets - The Model FL is nor-
mally equipped with a No. 2 platen with a 33

tooth ratchet. Other platens and ratchets are
available accerding to customer applications as
explained in Part II, Section 2, page 2-57.

Tabulation - A tabular xﬂéchanism is provided
with a minimum between tab settings of two letter
spaées on the Elite, Pica and Facsimile Gothic
machines. The President Models and Micro
Gothic Condensed have a minimum between tab
settings of an eighth inch (4 units).

Back Space - The back space inechaniém is
provided which will move the carriage back one
letter space 6n the Pica, Elite and Micro Gothic
Condensed machines, while on the President
models and Facsimile Gothic No. 2 the carriage is
moved one unit (1/327). |

Case Shift - The type basket shifts to select
printing between upper and lower case characters
with duplicate shift keys on each side of the key-
board. The operation of each shift key is required
for shifting in each direction.

Carriage Return - The carriage returnfunction

is powe'r operated with line spacing incidental
to carriage return operation. The left hand margin
can be adjusted in increments of one letter space
on the Pica, Elite and Facsimile Gothic No. 2
machines, while the President models and Miérd
Gothic Condensed can be adjusted in increments of
one-eighth inch (4 units).

Operating Speed - The operating speed of the

tape punch is approximately 890 cycles per minute
and will respond to ;any two isolated key opera-
tions occurring at the rate of 1200 per minute. The
tape reader speed is approximately 570 cycles per
minute, thus resulting in an automatic typing
operation at the rate of approximately 570 char-

acters per minute,
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MOTOR (Figure 2-1)

Description and Operation - The motor (17)

supplies all the mechanical power for the com-
plete machine,

It is a 35 M.H.P. (mili-horsepower), constant
speed motor, which is mounted to a cradle (17A).

Extension on the cradle, a bracket on the rear
base plate (17D), together with a pin (17C), form
a hinge by which the motor is fastened to the
machine.

A clearance hole in the rear base plate permits
adjusting screw (17B) to thread into the upper part
of the cradle. This secures the motor assembly
to the machine and at the same time provides a
means by which the tension of the drive belt (18)

may be controlled.

17B

17D
Ve

©

17C

Figure 2-1  Motor Mounting

The motor is controlled by a power switch,
located on the right side of the keyboard. The
starting is controlled by a relay mounted on the
rear base, just to the right of the motor mounting.
(See Section 8, A.C. Motor Circuit.)

Note: A D.C. motor is available for those cus-
tomers having a D.C. power supply. This
- motor operates at the same speed and uses
the same mounting as the standard A.C.
motor,
A 300 ohm field control rheostat is mounted
on the right hand side plate (rear relay com-
partment). For practical purposes, this is
called an “Impression Control” because the
speed of the motor can be manually adjusted
to give proper impression. (See Section 8 -
D.C. Motor Circuit.)

Removal

1. Remove adjusting screw and tension spring.

2. Tip machine up. Remove the selector unit.

3. Remove the belt from the motor pulley.

4. Swing the motor on its hinge and discon-

nect motor lead. (See Power Circuit).

(2]
.

Remove Tru-Arcs on end and slide pin out.
6. The motor can be removed from the cradle
by loosening the screws and removing clamp,

Assembly and Adjustment - Assemble the motor

in the reverse procedure of disassembly.

Adjust the motor belt (18) (by turning the adjust-
ing screw) until the belt does not slip on the
pulley. To check for belt slippage, operate the
carriage return keylever. The belt should ha;le a
minimum tension, but should allow positive car-

riage return operation.

2-1
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The motor pulley (18A) is a split pulley and

may be adjusted to change the overall speedof the

machine. It should be remembered, however, that
the pulley is set at the factory for>the best op-
erating speed of all the units (reader, punch,
translator and power roll) on each machine.
Therefore, do not attempt to increase or decrease
the speed for the purpose of increasing or de-
creasing the overall type impression without first
considering the effect the speed change will have

on the reader, punch and translator operation.

POWER DRIVE (Figure 2-2)

Purpose - The power drive mechanism is used
to furnish the driving force necessary to operate
the power roll, reader, translator and punch at
their proper operating speed.

The motor is connected by a belt to a trans-
verse shaft, which is connected by silent gearsto
the tape punch. A chain connects the transverse
shaft to the power roll, which is, in turn, con-
nected by silent gears to the reader drive shaft.
The reader drive shaft is then connected by silent
gears to the translator. The individual gears for
driving each of these units not only afford the pro-
per relative speed, but also permit easy removal
of each unit from the base.

. Operation - When the power switch is turnedon,
the motor (17) revolves at approximately 1750
R.P.M. Power is transmitted through the V-belt
(18), riding over motor pulley (18A) and right
hand power shaft pulley (18B) to turn the power
shaft (19) at a speed of approximately 7T00R.P.M.
Mounted on the left end of the lower shaft is the
clutch sprocket and gear assembly (19A). The

nylon gear (19B) on this assembly drives the

2-2

punch, while the chain (20) rides on the sprocket
to drive the hub, gear and sprocket assembly
(24)., The power roll (21) is driven from the hub
part of this assembly, while the gear meshes
with the intermediate gear assembly (inner)
(25). The inner intermediate gear drives the
intermediate gear assembly (outer) (26). This
outer gear will, in turn, furnishthe driving power
for the reader and translator.

On machines where the punch is not attached,
the nylon gear on sprocket and gear assembly
will not be a part of this assembly and will

carry a different part name and number.

Removal - The following procedure is given in

the event it is necessary to remove the power
drive mechanism:

1. Remove the selector unit. Remove the belt
from motor pulley by sliding it over the side
of pulley after it has been loosened by
unscrewing motor adjusting screw.

2. Loosen two set screws whichhold right hand
pulley to power shaft.

3. Loosen two set screws which hold sprocket
and gear assembly to power shaft.

4, Remove the punch unit (this is explained in
Section 5 of the Manual). This is necessary
in order to pull the power shaft out of the
machine. Remove the oil felt cap and felt
from the left hand end of shaft.

5. With the punch removed, push the power
shaft out through the casting on the left
side of machine.

6. Remove power roll by forcing it to the
right against spring tension and pulling for-

ward. (See Power Roll removal).
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7. Remove the first two cams on the left side
of the front row. This is necessary if the
power roll hub, gear and sprocket assembly
is to be removed. (See Cam removal.)

8. The power roll hub, gear and sprocket
aSsembly can now be removed by pulling it
out of the oilite bearings inwhich it rotates.

9. Remove the Reader unit. Rembve screw
which holds intermediate gear (inner) to
intermediate gear (outer). Both of these
gears can now be removed by lifting out of
position. Identify and save shim located

between inner gear and frame.

Assembly and Adjustment - Reverse the pro-

cedure for removal, noting the following points.

1. Before inserting power shaft, it is neces-
sary to have the chain positioned in both
sprockets, also, the drive belt should be in
place. Line up the sprocket and gear as-
sembly and push power shaft in from left
side of machine. Make certain that the right
hand pulley is placed on the shaft before it
is inserted alllthe way.

2. Fasten sprocket and gear assembly and
right hand pulley to power shaft by tighten-
ing set screws into the two flats on the
shaft. Allow enough motion from end to end
so it can just be noticed. This end play
should be approximately .003”.

3. Adjust the V-belt as explained under

“Motor.”
POWER ROLL

Purpose - The purpose of the power roll is to

furnish the driving power for all the cam units.

2-4

Operation - The power roll turns continuously in
a counterclockwise (viewed from clutch end)
direction at a speed of approximately 300 R.P.M,
when the motor switch is turned on. When a cam
is released by operation of the key lever, the
serratéd surface of the cam engages the rubber
surface of the roll, which forces the cam unit
away from the power roll, This, in turn, provides
the movement necessary to operate the characters

and functions of the machine.

Screwdriver

Figure 2-3 Power Roll Removal

Removal and Installation- Toremove the power

roll, insert a screwdriver between the hub and
the end of the power roll. Force the roll to the
right and pull forward on the left end. The roll
will disengage from right hand shaft and can be
removed (see Figure 2-3).

To insert power roll, place the right end in
position in the shaft keyway. Now push the roll to
the right against the spring tension of the hub. At
the same time, push forward so the left end of the
roll lines up with the hub. When it is properly

positioned, it will snap into place.
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In order to give a clear understanding of the
next four sections, key lever, cam units, bell
cranks and type bars, the sequence of operation
is given with reference to figure 2-4.

When the key lever is depressed, the forked
end moves sufficiently to operate the release lever
of cam unitassembly. This allows the camto come
in contact with the power roll, the rotation of

which will cause the cams to be rotated. Through

36

Writing Machine

the rotation of this cam, the cam unit assembly
will be moved on its pivot away from the power
roll, which will exert a downward pull on the link
(42). This will cause the bell crank (34) to move
on its pivot (30) exerting a pull on link (35). This
movement will cause the toggle (45-46) to be
broken and also pull the.type bar (36) upward and
forward to the typing surface.

Adjustment and maintenance of the components
mentioned above will be covered in detail in the

following paragraphs.

) Q
30 N %
AN \
Keylever
Cam
Power
Roll

Figure 2-4

Keylever, Cam, Bellcrank and Typebar
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KEY LEVERS (Figure 2-5)

Purpose - The purpose of the key levers is to
control the different cam units which, in turn,
operate various functions of the machine as out-
lined under cam units.

There is a key lever (27) associated with each
character and function of the Writing Machine.
Each key lever controls the operation of its
respective cam unit (12).

Figure 2-5 illustrates the numbering of the
key lever rows. Key lever rows 1 and 2 operate
the rear row of cams, while key lever rows 3
and 4 operate the front row of cams.

The key, levers are mounted on a Key lever

Tension

1
Spring \%
)

bearing wire (30), which is held in the key lever
bearing support. This is a pivot for the key
levers and the bell cranks (34). The key levers
are guided by the front guide comb and by the
slot in the chassis of the power frame. They
are normally held against the top of the slot in
the front guide comb by springs and adjusting
screws. Their lower ends, which are forked,
extend through the power frame to engage the
release levers on the various camunits. Whenthe
key lever is pushed down, the forked end moves
the release lever on the cam, allowing the cam to
engage the power roll. Key levers must move
freely and have the proper tension to insure

uniform touch,

N

~

Rear Cam

Figure 2-5
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Tension
Spring
o 3
1
Bifurcation
Keylever

Figure 2-6 Keylever Adjustment

Adjuscments

1.

Check all key levers to see if they work
freely in the guide comb and do not rub
hard on either side. Binds canbe removedby
reforming the key lever withtwo T-benders.
Using key lever gage, check to see that the
cams will trip .210” downward movement of
the key lever, but will not trip at .190”
downward movement. (Check both lobes of a
double lobe cam.) If a key lever does not
operate within these values, the top bifurca-
tion at the front end may be raised or
lowered to provide proper operation. (See
Figure 2-6.)

Place a 23 oz. weight on any key, and with
the correct tension the key lever should
move just far enough to trip the cam. After
adjusting all keys with the 2} oz. weight,
place the 2 oz. weight on the key. With the
correct tension on the spring, the 2 oz.
weight should not trip the cam. To adjust
for correct tension, turn adjusting screw on

top of spring,

Note: The front guide comb is properly set at
the factory and ordinarily needs no
further adjustment.

In the event an adjustment is neces-
sary, the correct setting for the front
guide is such that the key levers will
still have approximately 1/64” totravel
after they have released the cams. The
guide comb can be raised or loweredby

the screws which hold it on each side.
KEY LEVER LOCK (Figure 2-17)

Purpose - The purpose of the key lever lock
is to lock up the keyboard when the power is off,
thereby preventing the keys from accidentally
being operated and tripping the cams. The cams
being tripped would cause piling of type or jam-
ming of the power roll whenthe machine is turned

on.

Operation - The key lever lock (29) is a bail
pivoted on the ends of the front guide comb. It
extends across the guide comb under the key

2-7
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levers. When it is in a vertical position, it will the machine., When this key lock magnet is
not allow sufficient motion of the key lever to operated, the bail is moved in an arc a sufficient
trip its associated cam. distance so that the ends of the key levers will

An arm on the right hand end of the bail is clear and can be moved to permit the cams to
connected by linkages to the key lock magnet operate.

(28) which is mounted on the right side plate of

Guide
Comb

Keylever

29

Figure 2-7 Keylever Lock Mechanism
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REFERENCE: To be inserted in Part II, Section 2, between Pages 2-8 and 2-9

SUBJECT: Keylock Contacts for Systems Machines
PURPOSE: To prevent dropping codes after carriage returnandtab operation
INFORMATION:

It is possible, when reading out of an Auxiliary Reader, that the Keylock Magnet
will not pick fast enough after tab and carriage return operations, and the fol-
lowing code will be dropped.

The new keylock magnet has a set of contacts wired in series with this reader
clutch circuit., These contacts are made when the keylock magnet is energized
and break on carriage return and tab operation. This will insure the Keylock
Bail being clear of the keylevers before another code is read,

Adjustments:

1. The keylock magnet armature gap should be ,023; this adjustment is ob-
tained by forming Lip 1, Fig. 1.




2. With the linkage disconnected, adjust the spring on the keylock bail to
hold the bail against the guide comb with a minimum amount of tension.

3. With keylock magnet de-energized, adjust the clevis on the link so the top
of the elongated slot in the clevis just ciears the keylock shaft and does
not pull the keylock bail away from the guide comb. This will give ap-
proximately .050 to ,060 clearance betweenthe keylockbail and the longest
keylever when the magnet is energized.

4, With the keylock magnet energized, the keylock magnet stationary contact
should have .010 to .015 follow,

Installation:

For the correct wiring of Keylock Magnet, Part 1047096, refer to the following
wiring diagram:

SFD - #1045583 R2
SPS - #1046285 R1
SPD - #1046290 R1

Distribution: 38, 38A, 38B
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Adjustments forms various functions of the Writing Machine.

1. The key lever lock magnet linkage is ad- Types of Cams - The cam units mount on

justed at the factory so that the keyboard each side of the power roll (21). Those nearest

will be locked at 85 volts A.C., but will the front of the machine are termed “Front”

unlock at 95 volts A.C. cams and those toward the back are termed
2. The magnet armature air gap should be set “Rear” cams (Figure 2-8).
at .030”, Two types of cams are used, namely single

lobe and double lobe. The functions of both are

CAM UNITS the same but on carriage return, back space,
tab, or similar operation, where more motion or

Purpose - The purpose of the cam units (12) is more cam operating time is an advantage, a

to actuate mechanical linkage which, inturn, per- single lobe cam is used (Figure 2-9).

Figure 2-8 Front and Rear Cams

2-9
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The ;ingle lobe cam requires 360 degrees
rotation, while the double lobe cam requires 180
degrees rotation for complete operation.

The most important parts of the cam unit
assemblies are the cam (31), release lever (31A)
and spring lever (31B) (Figure 2-10).

Operation - A lug extends from the edge of
each single lobe cam and two from each double
lobe cam. The release lever (31A), which re-
sembles a finger with two turned-over lips,
engages these lugs of the cams. One lip engages
the lug when the cam is inthe normal position and
releases it when the release lever (31A) is
operated (when key lever is depressed). The
second lip is so arranged that it will engage the
lug of the cam while the release lever is in the
operated position. When the release lever returns
to the normal position, the cam is allowed to
move until the lug engages the lip that was hold-
ing it before operation.

Therefore, if a key lever is operated and held
depressed, its associated cam is released and
permitted to rotate and complete its function. The
cam, however, cannot repeat operation until the
release lever is restored (by releasing key lever),
allowing the cam to complete itsfinalfew degrees
of rotation to its normal position,

On a double lobe cam, where there are two
lugs, they are so located that they altefnate,
engaging the release lever. |

On the side of a cam there is an additional
round protruding point (C) which in the assembly
engages the spring lever. As a cam is restored
to its normal position, this point rides against
the spring lever, moving it enough to build up
tension on its spring.

When the cam comes to rest in its normal

2-10

position, this spring tension is such that there is
a slight pressure against the cam. When the re-
lease lever is operated, this pressure will rotate
the cam sufficiently so that the serrated surface
will come in contact with the‘ pdwer roll and
cause operation. '

Adjustment - All cam units should be adjusted
so that when the cams are in the normal position,
their faces are as close to the power rbll as
possible without rubbing it. This adjustment is
checked with the cam unit in the normal position
with the power roll running (apprbximately .003”

clearance).

The cam units are set in relation to the power
roll by means of adjusting links. To obtain the
proper setting of a cam, proceed as follows:

1. Lift the machine upright and drop the

selector unit.

2, Insert a piece of bond paper or .004”

feeler gage between the serrated cam
surface and the power roll, If the paper is

'pinched heavily between the two surfaces,

it indicates the cam istooclosetothe power
roll. ‘

3. Remove the power roll,

4; Disconnect the adjustable link (42) from the
cam unit. v ‘

5. With the link disconnected, turning it to
the right brings the cam closer tothe power
roll; turning to the left moves it away.

6. If the cam surface was too far away from
the power roll, adjust it close enough so
that it just rubs the paper and then adjust
one-half turn on the link to remove the

rubbing condition.
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Single Lobe Double Lobe

Figure 2-9  Single and Double Lobe Cams

43

- —— { O

’ 31B

Figure 2-10 Cam Parts
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7. After making an adjustment, recheckfor cam
clearance. When adjusting doublg lobe cams,
check each lobe for clearance. If there is
a noticeable difference, adjust toanaverage
for each lobe. '

The screw (43) installed in the cam unit is
known as an impression adjusting screw and is
turned in or out to control the impression on any
individual type bar. When installing a new cam,
adjust the screw to a middle position. After
installation, adjust the screw for the correct
impression, This impression screw increases or
decreases the power transmitted by the cam, thus
increasing or decreasing the impression of atype
bar.

The adjustment can be made by disconnecting
link (42) as above and turning the impression
screw “in” to make the character lighter, or
“out” to make it heavier. v

Removal - To remove a cam unit from the
Writing Machine, proceed as follows:

If a “Front” cam is to be removed:

1. Remove the Reader Unit. Remove the outer

intermediate gear.

2. Remove the R. H. side cover.

3. Remove the Translator unit.

4. Drop the Selector unit.

5. Remove the power roll,

6. Loosen three screws whichhold cambearing
plate in position.

7. Push an extra cam bearing wire through
the hole in the side casting (nearest cam
being removed) and push against the bearing
wire in the machine, Continue pushing until
the joint between the two wires is opposite

the cam to be removed.

8. Pull the two bearing wires apart until the .

2-12

cam falls free. Unhook the adjusting link

(42).from the cam.

If a “Rear” cam is to be removed, proceed as.

above, but:

1. Do not remove Translator Unit.

2. Remove the Selector contact assembly.

When replacing a cam unit, take the following

precautions:

1. Make certain that the stud on the release
lever (31A) is positioned in the fork of the
key lever (27).

2. When cam is in position and the cam bear-
ing wire is in normal position, be sure to
tighten the three screws (32B) which hold the
cam bearing plate (32A) in position.

3. Reassemble the cam in the reverse pro-
cedure. »

4. Adjust the cam as described in “Adjust-

ments”,

_ BELL CRANKS (Figure 2-11)

Pux;pose - The purpose of the bell cranks is
to transfer motion from the cam unit to the type
bar and to operate: the ribbon lift and feed
mechanisms, | -

Operation - Each beilz crank is designed to
actuate the type bar eifﬁgr heavily or lightly,
depending upon the size’.\lfzo'f the printing area of
the type. The large characters will print with the
same density as the small ones. For example,
the “W” has four printing lines and the “I” only
one, thus the “W” type bar must strike a heavier
blow than the “I”. This is accomplished by in-
stalling a bell crank inthe “W” position, which can

exert more leverage on the type bar.
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The bell cranks are mounted on the same ful-
crum rod (30) as the key levers. The lower end
is connected to the cam unit link (42). The upper
end is connected by link (35) to the type bar.

The rear extension rests under the ribbon
lift bar assembly and as a pull is exerted on link
(33), the rear position of the bell crank is moved
upward. This upward motion moves the ribbon lift
bar (41) upward on its pivot points. This motion,
in turn, operates the ribbon guide lever and ribbon
feed mechanism (explaine’d in their separate
sections in the Manual). '

Adjustment - The aidjustment of bell cranks

should not be necessary except as a last resort,
They are hardened and temperedand consequently
will break easily.

Removal - If it is necessary to remove a bell

crank, use the following procedure:

Bell Crank (34)
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Writing Machine

Remove the Reader Unit.

Remove the R. H. side cover.

Remove the Selector Unit.

Remove the Translator Unit.

Remove the two screwsfrom the base, which
are mounted in line with the fulerum rod
(30). There is one of these screws on each
side of the base. With screws removed, an
extra fulerum rod can be pushed through
these holes, which will strike the end of the
rod holding the bell cranks andkey leversin
position.

Remove the cam unit associated with the

bell crank to be removed.

. Remove the type bar associated withthe bell.

crank to be removed.
Unhook the key lever tension spring and

also three or four additional springs on

either side.

Power
Frame

Figure 2-11 Bell Crank Location
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9. With the extra fulcrum rod inserted infrom

the side of the machine, push it through un-
til the joint between the two rods is lined
up with the bell crank to be removed. By
carefully pulling the rod back the width of
the bell crank, it will be free to drop down.
The bell crank may thenbe removed through
the front of the machine between the key
levers and the key lever tension spring
holder.
Caution: Unless pressure iskeptagainst rod
(30) with another, other bell cranks and key
levers will drop out of their position and
make the job unnecessarily hard.

Reassemble in the reverse procedure, making

certain the key lever is on the right side of the
bell crank. Each bell crank and its associated key
lever rest in one slot in the key lever bearing

support.

TYPE BAR AND TOGGLE (Figures 2-12 and
2-13)

Purpose - The type bars (36) carry the type
slug to the platen for printing. They are designed
to operate in a specific position in the machine.
They are numbered, beginning at the left, from
one to forty-two.

Operation - A toggle is formed by toggle lever
(46) and toggle link (45) riveted together, one of
which is then riveted to each type bar. The action
of this toggle is that when it is straightened out,
a type bar cannot be lifted by its outer end. The
toggle must be broken by a pull from link (35).
The toggle prevents rebound-collision of type bars
and permits faster operation. These type bars are

assembled in a type bar segment (39) by the ful-

2-14

crum wire (38) which provides a pivot point for
them. The segment is slotted, which provides a

lower guiding surface for each type bar.

Figure

2-12 Type Bar in Guide

A type bar guide (36A) is assembled on the
segment, which guides the upper end of the type

bar to the platen when the bar is operated. Spring

k (50) exerts tension on the toggle lever which

returns the type bar to its rest position.

Figure 2-13 shows a type bar in the normal
position, with the toggle locked and the head of the
type bar resting on the type bar rest, which is
part of the segment support assembly.

The toggle link (45) has two extending ends (51)
which may be adjusted to lengthen or shorten the
link by spreading or drawing together. This
tightens or loosens the toggle.

Adjustment - The correct adjustment of the

toggle link (45) is determined by operating the type
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bar by hand and allowing it to ease back to its
res.t position. This should permit the toggle to
lock. Liftingthe head of the type bar will determine
if the toggle is locked. The type bar should not be
held against the type bar rest by the toggle, but
should be able to be moved away slightly, ap-
proximately 1/8 inch.

Figure 2-13 Type Bar in Rest Position

Toggles adjusted to lock too tight will cause the
type bar to operate With a snap action, which in-
creases the type bar speed to the platen, causing
uneven printing.

Toggles will fail to lock if the type bar does not
return to the type bar rest,

Removal and Assembly - The following pro-

cedure may be used when removing a type bar:

1. Shift the basket to the lower case position.

2. Unhook from the spring plate the spring
(50) of the type bar to be removed.

3. Loosen fulcrum wire stop screws in segment
support.

4, Insert an extra wire in side of segment
from which bar is to be removed, forcing
out fulcrum wire so that bar is on the in-
serted wire. Back up wire so that only bar
that is to be removed and next five adjacent

bars drop from segment.

Writing Machine

5. Loosen clamp plate screws about 3 turn,
just enough so wire can be moved in groove.

6. Insert an extra wire in groove and force
front fulcrum wire around until bar to be
removed is on inserted wire. Back up in-
serted wire so that only toggle link con-
necting the bar to be removed drops.

7. With spring hook under the front end of
toggle lever, pull up until it is against the
type bar, which is held in left hand. Push
down on the back end of the bar, turn to the
right or left, depending upon which side of the
segment bar is to be removed from, and pull
forward on the bar. This brings the bar
assembly, with link still attached, to the
front of the segment and up between the type
bars. It is then easily unhooked from the
link,

8. Qil the bearing points on the new bar and
assemble in reverse manner from which

removed.

UNIVERSAL BAR ASSEMBLY (Figure 2-14)

Purpose - The purpose of the universal bar is
to transfer motion from the type bar tothe escape-
ment mechanism, allowing the carriage tomove at
each operation of the type bar,

Operation - The universal bar assembly is

mounted on the rear of the segment with screws
(39E) and support (39D). The screw (39B) holds
the rear spring of the assembly to the support.

The U section of the universal bar assembly
fits in a slot extending completely around the
segment. Spring tension from the two flat springs
holds this U section against the forwardface of this

slot.

2-15
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Figure 2-14 Universal Bar Mechanism

The type bar guide slots in the segment are so
“cut and the fulcrum wire so located that the for-
ward edge of a type bar contacts this U bar to be
moved slightly against its spring tension, ap-
proximately 1/8 inch.

This motion is carried through the U bar to
link (50A) and then to the escapement lever (50B).

Adjustment - The U bar is set at the factory
and should give no trouble. If the variation is too
great, however, proceed as follows:

1. Raise rear U bar spring to make center

bars give less motion.
2. Move rear U bar spring to the left to give

right hand bars less motion,

2-16

3. Move rear U bar spring to right to give left
hand bar less motion,
This movement shouldbe very slight and screws
must be tightened before movement can be
checked.

Removal and Assembly -

1. Remove carriage and rail assembly. (See
Carriage Removal.)
2, Disconnect link (50A).
3. Loosen screw (39B).
4, Remove screws (39E) and slide U bar from
segment.
To replace U bar, reverse above procedure,

making sure spacers are in place.
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The universal bar should be installed so as to
rest as high as possible without binding against
the segment. It may be adjusted so that all type
bars trip the escapement at an equal tripping
point. The left side of the universal bar should
rest a few thousandths away from the segment,
while the right side should rest on the segment.

To obtain an equal tripping point, install a
marker under the rear rail mounting screw.

Move the number one bar up to the ring and hold
it there. Adjust the marker to touchthe end of the
universal bar (at the point where the escapement
link connects - see Figure 2-15).

Now check the number 22 and number 42 bar
individually in the same manner. Loosen the hex
screw and adjust the rear spring until the bars
are moving the universal bar the approximate
same distance. The right hand bar number 42
should move the universal bar a slight amount

more than the number one bar to compensate for

Writing Machine

the amount of yield that is characteristic of the

universal bar design.
MAIN SPRING AND HOLDER

Purpose - The purpose of the main spring is
to draw the carriage tothe left throughthe tension
tape, which is fastened to the right end of the
escapement rack, whichforms part of the carriage
frame, Two springs, in series, are used to in-
sure an even tension over the entire movement

of the carriage.

Removal - (Figure 2-16)

1. Grasp the main spring drumfirmly and push
it downward against the spring tension.
Unhook the tension tape from the drum.
CAUTION: Release the drum slowly, being

careful not to let it release and spin.

Rear Rail

Figure 2-15 Universal Bar Adjustment
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Two Springs
In Series

Tension

Escapement
Rack

Mounting
Screw

Figure 2-16 Main Spring and Holder

2. Remove the mounting stud and remove the
drum and the outside spring assembly.

3. The inner spring and plate assembly may be
removed by removing the mounting screw
holding the plate to the base,

Assembly - Assemble the main spring and

holder in the reverse manner as above. Be sure

there is freedom of movement of the outer spring

adapter plate over the entire length of the carriage.
Check for proper tension of 12”, 16” and 20”

carriages as follows:

2-18

Hook a scale (T62617) to the right hand side of
the carriage.

Pull the carriage from the lefttothe right side.

If the machine is not equipped with a carbon
ribbon attachment, the tension should start at
approximately 23 lbs. and should not increase in
tension to more than 4 1bs. over the entire move-
ment. This should be tested with the carriage
return clutch pulley spring set at normal tension.

If the machine is equipped with a carbon ribbon

attachment, the tension should start at approxi-
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mately 33 lbs. and increase tonomorethan 5 lbs.

CARRIAGE AND RAILS

-Purpose - The carriage and rails is a major
assembly of the Writing Machine. It consists of
several other assemblies, which in themselves
should be considered major assemblies. These
are as follows: carriage assembly, rails (rear and
front) and escapement.

The purpose of the carriage and rails may best
be stated by giving the purpose of its individual

assemblies.

1.

Writing Machine

The carriage provides a means of holding
a platen which will hold a sheet of paper so
that its surface will always be in correct
relation to a particular type bar when op-
erated.

Rails (front and rear) provide a means by
which the carriage may be moved laterally
with a minimum of friction and hold the
surface of the platen correctly at the print-
ing point.

Escapement is used to provide a method of
holding the carriage and permitting it to
move a uniform distance for each operation

of a type bar or space bar.

Front Rail
Tight Against
Rail Seat

Figure 2-17 Carriage and Rails
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Operation - Figure 2-17 shows the front (128)
and rear rails (129) and carriage (126). Four
surfaces are formed by a rail and the side of the
carriage adjoining that particular rail. A square
opening is formed, within which the trucks (128A)
move. All of these edges are ground to a close
tolerance. Four steelrollers (128B) are located on
each truck assembly. The rollers ride along two
opposite ground surfaces.

Four truck assemblies are used inthe Standard
12” carriage assembly.

The star wheel (128D) of the truck assembly
engages a rack on the bottom of each rail and on
the top edge of the truckways in the carriage
frame.

As the carriage moves to the left or right,
the complete truck assemblies move right or left.
The trucks are so located in assembly that when
the carriage is in the extreme right position, the
ends of the right hand trucks are approximately
$” from the ends of the rails.

When the carriage is in the extreme left hand
‘position, the left hand trucks are approximately
i” from the left hand ends of the rails. This
results in the carriage being supported on all
sixteen rollers, regardless of its position along
the rails.

The right and left hand castings of the base
assembly have milled surfaces to hold the rails
in true relation to the power frame and type bar
segment., The rails are fastened to the base by
screws (128C).

The position of the rear rail can be adjusted
forward or backward with adjusting scréws (129A).
This permits adjustment for true lateral motion
as well as keeping the rails spaced so the car-
riage will not become loose (due to rollers not

riding on both of their ground surfaces).
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Removal - To remove the carriage and rails,
it is best to remove the Punch, Reader, Translator
and Selector units. Then proceed as follows:

1. Remove the front cover.

2. Remove the left top carriage cover.

3. Remove the right hand carriage cover.

4. Remove the platen and pressure roller
assembly.

5. Remove the paper table (remove two springs
from pins and lift from slots in carriage tie
rod).

6. Remove left lower carriage cover.

7. Remove rear cover,

8. Remove the nylon back space contact
operator (this is located in the right rear
section of the machine. It is best removed
with a spring hook, applying pressure tothe
contact spring and sliding out the operator
which can then be removed from the back
space operating pin).

9. Disconnect the back space operating link

(830) at the bell crank (Figure 2-39).

10. Disconnect the CR toggle knockout link (185)
at the bell crank (184) (Figure 2-30).

11. Disconnect the tab operating link (240)from
latch operating lever (239) (Figure 2-33).

12, Disconnect tab unlatch link (256) from the
unlatching lever (257) (Figure 2-33).

13. Disconnect the tab unlatching cam operating
link (252) at point 251 (Figure 2-33).
Note: It may be advantageous to disconnect
the last two links at their upper points also.
Before doing this, the cam operating link
(252) and the tab unlatching link (256) should
be noted and marked to insure proper re-
placement.

14, Remove the escapement trip link (50A)
(Figure 2-20),
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15,

16.

17,

18.

19.

20.

Disconnect the two leads to the CRTC
contact.

Remove the carriage tension tape from the
main spring drum (hold drum securely and
unwind slowly). Remove screw holding tape
to right end of carriage (Figure 2-16).
Remove the carriage return tape (120)from
hook lever (121). (Hook carriage return tape
to right hand base of machine with a paper
clip or other suitable device.) (Figure 2-32)
Remove two screws which hold rear rail
(129) to base (Figure 2-17).

Remove two screws which hold front rail
(128) to base.

Position the carriage in center of rails and
grasp carriage at both ends.Gently work the
carriage and rails upwards until the rails
work out of their seats. This will release the
assembly, but a check should be made to be

sure all links are disconnected.

It is also important to note the shims under

each rail and carefully identify them so that they

may be replaced in the same location. This will

insure correct carriage position and eliminate a

great amount of unnecessary adjustment.

With PSM models, it will be necessary to dis-

connect the escapement pawl (195) operating links

before removing the carriage and rail assembly.

Assembly and Adjustment -

1.

Loosen the two mounting screws for the tab
governor, (On PSM machines loosen the mtg
screws for the carbon ribbon gear.)

Loosen the front escapement mounting
SCrews. .

Grasp carriage and rails assembly at each
end and lower it into position on the rail

seats with the positioning holes in the proper

10.

11,

Writing Machine

place. (Be sure to replace shims under the
rails exactly as they were removed.)

Make certain the carriage assembly is
moved as far to the front of the machine as
possible (front rail should be tight against
the side of the rail seats, see Figure 2-17).
Tighten the front rail screws.

Assemble the rear rail screws but do not
tighten.

Remove the escapement rack (138) by re-
moving the four mounting screws (138A)
and backing off the adjusting screws (138B)
until they are flush withthe carriage frame
(Figure 2-28),

Place the carriage so that the trucks are
positioned in line with the left hand rail
screws, Press the rear rail forward tightly
by hand and drive the left rear rail screw
down tight, Repeat this operation on the
right hand side. Turn the rear rail adjusting
screws up snug against the rear rail. Tighten
the lock nuts. Tighten the front escapement
mechanism mtg screws.

Check the carriage for side play. The car-
riage should be free totravel, without binds,
from one extreme to the other. (Make sure
the dust cover is not binding the carriage
movement), '
Replace and adjust the escapement rack as
explained on page 2-31.

Adjust the governor and tighten the mounting
screws (page 2-40). Also, on PSM machines,
tighten the mtg screws forthe carbon ribbon
gear,

Replace the carriage tension tape by attach-
ing to the right hand end of the escapement
rack. Wind the main spring drum up a few

turns and attach the tape to the drum, Check
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12,

13.

14,

15.

16.

17,

2-22
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for proper carriage tension of 12”,16”, and
20” carriages as follows:

Hook a scale (T62617) to the right hand
side of the carriage.

Pull the carriage from the left to the
right side. ‘

If the machine is not equipped with a
carbon ribbon attachment, the tension should
start at approximately 23 lbs.toamaximum
of 4 pounds with the clutch pulley spring
set at normal tension,

If the machine is equipped with a carbon
ribbon attachment, the tension should start
at approximately 33 lbs. to a maximum of
5 lbs. with the clutch pulley spring set at
normal tension,

Hook the carriage return tape to the hook
lever (on the indexing mechanism).

Connect the escapement trip slide link tothe
trip slide and check the escapement for prop-
er adjustment (see page 2-29).

Replace the nylon operators for the B.S.
contact. Also, connect the two leads to the
CRTC contact.

Connect and adjust all links in proper se-
quence as described under Complete Tab
and CR Adjustments on page 2-40,

Connect the back space operating link and
check the adjustment of the Back Space
Mechanism described on page 2-45.

Adjust the platen to ring and cylinder
(page 2-58). Place a single sheet of paper
in the machine and check for alignment of
type, type bars entering the guide properly
and the proper ring and cylinder adjust-

ment of each type bar.

18.

Check all operations manuuily and auto-

matically.

Removal and Replacement of Carriage Trucks-

If it is necessary to remove the carriage trucks

proceed as follows:

1.

2,

Unhook the carriage return tape and remove
the carriage tension tape.

Loosen the rear rail adjusting screws (one
at each end).

Remove the two rear rail mounting screws.
Remove the front escapement mechanism
mounting screws,

Move the carriage to the extreme left and
remove the rear and front trucks. Move the
carriage to the extreme right and remove the
remaining trucks. (Note position of trucks

when removing.) Lift off carriyage.

When replacing the carriage trucks proceed as

follows:

1.

In order to have the star wheel properly
engage the racks of both the rails and the
carriage ways, the star wheel must be
vertical. To meet this condition, the truck
must be inserted the same way that it was
removed. Observe that the recesses for the
rollers are larger at the top and smaller at
the bottom, thereby preventing the rollers
from dropping through the trucks.

The trucks are equipped with star wheels
carrying ten teeth which engage the milled
teeth in the racks to keep the trucks from
running out either end of the rails.

Replace the carriage and trucks. The
trucks should be assembledin the rails soas
to be approximately ;” from the carriage
ends at either extreme of the carriage travel.

The number of trucks required depends on
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10.
11,

the length of the carriage:

12" carriage requires four

16” carriage requires six

20" carriage requires eight

Check the front rails for position against
the side of the rail seats (it should be as
far forward as possible, see Figure 2-17).
Replace the two front escapement mecha-
nism mounting screws. Do not tighten them
yet.

Place the carriage so that the trucks are
positioned in line with the left hand rail
screws, With the rear rail screws loose,
press the rear rail forward tightly by hand
and drive the rear rail screw down tight.
Repeat this operation on the right hand side.
Tighten the two front escapement mecha-
nism mounting screws,

Remove the governor assembly. Remove the
escapement rack by removing the four
mbunting screws and backing off the adjust-
ing screws until they are flush with the
carriage frame.

Test the carriage fit for free travel without
side play. Secure the adjusting screws
against the rear rail so that the carriage
will be free to travel, without side play,
from one extreme to the other. Carriage
rails longer than sixteen inches will have
end brackets which must be adjusted in the
Same manner,

Replace and adjust the escapement rack as
explained on page 2-31.

Replace the governor assembly.

Replace the carriage return tape.

Check the complete CR and Tab adjustments,

also, the Rack and Scale Adjustments,

Writing Machine

12, Adjust the platen to proper ring and cylinder
(see page 2-58). Place a single sheet of paper
in the machine and check for alignment of
type, type bars entering the guide proper,
and the proper ring and cylinder adjustment

of each type bar.

ESCAPEMENT

Purpose - The term “Escapement” refers to
the movement of the carriage for the correct
spacing on the paper upon each operation of a
type bar or spacebar. The escapement mechanism
is the unit which controls this spacing. The mecha-
nism is of the same general design for all ma-
chines.

Types of Escapement - There are two general

classifications of escapement which cover all
machines, The first is the mono-spacing machines
on which all characters, either in lower case or
upper case, have exactly the same spacing. The
machines using this type of escapement are those
having Elite (twelve characters to the inch) or
Pica (ten characters to the inch) type.

The second is the variable spacing machines
(proportional spacing) on which the characters
have different spacing, depending on their design
and whether they are lower case or upper case.
The machines using this escapement will be all
Justowriters and President Model Flexowriters.

Unlike the mono-spacing machines, the pro-
portional spacing system provides several widths
of letters or characters. The width taken by
each character consists of one or more units. Any
movement of the carriage must be measured in
units, a unit being 1/32”, The least spacing used

for any one character is two units, and the great-
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est is five units. Normal spacingbetween words is
two units but may be varied.

The character spacing is illustrated in Figure
2-18, which compares proportional and standard
spacing and shows how the distortion of narrow and
wide letters is eliminated in using proportional
spacing. Spacing for upper case and lower case

letters or characters is not necessarily the same.

The correct spacing for any character is entirely’ ‘

automatic in its selection and operation.

STANDARD PROPORTIONAL UNIT

SPACING SPACING WIDTH

i 1131 iiii 2 units
0000 0000 3 units

o WWWW WWWW 4 units
mmmm mmmm 5 units

Wi

m

Figure 2-18 Character Spacing, Standard

and Proportional

In standard spacing the illusion of vertical
lines is formed by the white space between the
characters. These white vertical bars offer re-
sistance to easy scanning of apage of typed mate-
rial and set up an impedance to fast reading
(Figure 2-19).

Proportional spacing overcomes the illusion of
these white vertical bars and renders the material
easier to read and more attractive to the eye.

Mono-Spacing Operation - Figure 2-20 shows

an escapement mechanism for a mono-spacing
machine, together with (A) escapement trip lever,

(B) slide assembly and (C) escapement rack.

2-24

Standard Spacing

tical 1lines 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 2-19 Example Lines Standard
and Proportional
One end of the carriage tension tape (D) is

fastened to the escapement rack when the machine
iskcompletely assembled which causes a force to
be exerted at all times onthe rackin the direction
shown by the arrow. The escapement rack itself
is fastened firmly to the carriage assembly of the
machine and meshes with the pinion gear of the
escapement pinion and ratchet wheel assembly
(E). Therefore, the carriage can only move in
direct relation with the escapement rack.

Two escapement shaft bushings (F and G)
mounted in the escapement mechanism frame (H)
hold the escapement shaft (I). Mounted on the
shaft are the escapement pinion and ratchet wheel
assembly (E), the escapement wheel - hub and
carriage return ratchet assembly (J) and spacer
(K).

“All of the above are free to rotate on the
escapement shaft. The ratchet pawl (150), though,
on the carriage return ratchet (149) engages the
ratchet wheel of the escapement pinionand ratchet
wheel assembly (137) so that the pinion will rotate
in one direction without movement of the escape-~
ment wheel, but cannot move in the opposite
direction without motion of this escapement wheel.
The escapement wheel is kept from rotating by

the escapement pawl carrier assembly (L).
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See Figure 2-21

i

/

Y & N\
& \\\\\\‘\Q\\
7

N>
o=}

Figure 2-20 Mono-Spacing Escapement

Therefore, carriage movement for type spacing
is controlled by rotating the escapement wheel,
Figure 2-20 shows the escapement wheelengaged
with the escapement pawl of the escapement pawl
carrier (L). '

Note: For tabular operation (movement of the
carriage to the left) the carriaée return ratchet
pawl (150), is disengaged from the carriage re-
turn ratchet wheel (137) (Figure 2-21),

The pawl is also disengaged during carriage
return operation and when operating the manual
release levers,

The releasing mechanism for disengaging the

pawl is explained on page 2-40.

The pawl carrier is designed so that it will
move on two pivots and the side motion is limited
by two pawl carrier stops. It is moved by the
motion of the trip slide. This motion is just
enough to allow the pawl (201) to clear the
escapement wheel and move to its upper stop (200).
The escapement wheel itself is kept from moving
while the pawl carrier is operated by a stop
(201A), which engages one of the teeth, When the
pawl carrier is returned to normal position, one
tooth of the escapement wheel engages the pawl
itself and moves it to its lower stop.‘ This move-
ment will always be one tooth space movement of

the escapement wheel. The movement is then
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Escapement

149

Figure 2-21 Carriage Return Pawl and Ratchet

carried through the assembly to the escapement
rack,

Each forward operation of a type bar moves
the trip slide link (A) asindicatedin Figure 2-20.
Trip slide (B) will move in the direction shown and
eczentric stud (207A) will move the pawl carrier
(195). This will allow the pawl of the pawl carrier
to move clear of the escapement wheel ( J ) and
move to its upper stop while the wheel is held
by the stop on the pawl carrier frame.

When the type bar returns to rest position,
the eScapement trip link will return to normal.
As it does, it will allow spring (210) to pull the
pawl carrier assembly to its normal position.
This will allow the pawl to engage the next tooth
of the escapement wheel.

Spring tension on the escapement rack (C) in
direction shown in Figure 2-20 will cause the
pinion (E) to rotate., This will, in turn, cause the
escapement wheel (J) to rotate until the pawl
reaches its stop.

Figure 2-22 shows a pawl carrier assembly
engaged with an escapement wheel. The pawl

carrier (195), as stated previously, is mounted

2-26

in the escapement mechanism with two pivot
screws (196).,

The non-operated positidn of the pawl holds
the escapement wheel in position regardless of any
force tending to rotate in the direction indicated.

The top view of Figure 2-22 shows the pawl
carrier pivoted and the pawl carrier frame stop
has engaged the same tooth of the escapement'
wheel, thus preventing the wheel from rotating.
It has, however, released the pawl (201) which is
pivoted on stud (198) and under tension of spring
(199). The tension of spring (199) will move the
pawl to the upper stop (200).

l OPERATED

| Stop

1l o

W

I
I
l NON-OPERATED

Escapement Wheel

Figure 2-22 Pawl Carrier
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As the carrier assembly returns to its normal
position, the inclined holding edge (the stop) of the
carrier frame slides out of the tooth, releasing
the escapement wheel. At this point, however, the
escapement pawl will be in a position to engage
the following tooth of the wheel,

The carriage tension, which exerts the force on
the escapement wheel, will cause rotation of the
wheel until the pawl strikes the bottom stop (204)
where it is held.

Each operation of the escapement pawl allows
the wheel torotate one tooth, therefore, the amount
of escapement will depend upon the spacing of the

teeth on the escapement wheel,

Proportional Spacing Operation
{See Figure 2-23.)

The President Model Flexowriters and all

Justowriters have proportional spacing escape-
ments. This mechanism has three differentially
connected escapement wheels and can be used in
combinations to provide from one to five units
of spacing (one unit equals 1/32”).

The selection of the proper combinations of
operations of the three escapement wheels is made
for each character by three magnets LE1, LE2
and LE3, which are under control of the selector
contacts (see Section 8, Escapement Circuits).
Three contacts (SE7, SE8 and SE9) on the se-
lector unit control the lower case spacing, while
three other contacts (SE10, SE11 and SE12) onthe
selector, control the upper case spacing. A double
set of transfer contacts (CSC, case shift contacts)
which is operated by the shifting movement of the
basket, selects either the lower case contacts

or the upper case contacts, depending on the

Writing Machine

position of the type basket.

Each magnet armature is connected to the
pawl carrier trip arm by an adjustable link. When
a magnet is energized, the pawltriparmis pulled
down in the pathof a corresponding eccentric stud
(207A) which is mounted on the trip slide (207B). As
stated previously, the movement of the trip slide
moves the pawl carrier, which in turn, allows one
tooth rotation of the escapement wheel,

The frame (127) which is the same as used on
the standard escapement, supports the three
escapement wheels (130, 131 and 132). These
escapement wheels are rotatably mounted on a
shaft (133).

The carriage is under tension in the same
manner as in the standard model. That is, the
main spring drum tension is carried through the
carriage tension tape. The tension tape in turn,
is fastened to the right hand end of the escapement
rack (138). The escapement rack, mounted to the
under side of the carriage, meshes with the drive
pinion (136). The drive pinion (136) is a part of
the carriage return ratchet (137). Thus, the tension
of the main spring drum tends to rotate the ratchet
(137). The ratchets 137 and 149 are normally
connected for driving purposes by means of a
carriage return pawl (150) which is mounted to
ratchet 149. The ratchet 149 is attached to the
pinion 147 and therefore the tehsion of the main
spring will be transmitted through the gears
mentioned to the three escapement wheels viathe
intermeshing pinions (140, 141, 143, 144 and 145).
The escapement wheels, however, are normally
prevented from rotating by their respective pawl
carriers (in the same manner as explainedfor the

standard escapement).
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Reverse rotation of the ratchet 149 and pinion
147 is prevented by means of a detent pawl as-
sembly which is explained on page 2-46.

The escapement wheels 130 and 131 have 54
teeth, while the escapement wheel 132 has 36
teeth. Therefore, the amount of movement trans-
mitted to the carriage may be varied. The escape-
ment wheel 131 rotates in a direction opposite to
the wheels 130 and 132 due to the method of
interconnecting the wheels by means of the inter-
meshing pinions.

For an example escapement operation, assume
that only the 132 escapement wheel was allowed
to rotate one tooth space while the 130 and 131
wheels were held by their respective pawl carrier
assemblies. This would allow one of the pinions
145 to roll around pinion 144 (pinion 144 is locked
against rotation), The companion pinion 145 will
therefore allow pinion 147 to rotate in the same
direction as the escapement wheel 132, but pinion
147 will rotate twice as much as wheel 132.

If escapement wheels 130 and 132 were locked
against rotation and wheel 131 was allowed to
rotate one tooth space, one of the pinions 141 will
roll around the pinion 140 and cause pinions 143
and 144 to be rotated. The rotation of pinion 144
is transmitted to pinion 147 via intermeshing
pinions 145. Pinion 147 will rotate twice as much

as escapement wheel 131.

In still another operation, if wheels 131 and
132 are held against rotation and wheel 130
rotates, the same amount of movement will be
transmitted from wheel 130 to pinion 147 through
the pinions 141, 143, 144 and 145acting as idlers.

Due to the fact that wheel 130 has 54 teeth,
the pinions 147 and 136 will be rotated 1/54th

of a revolution for each tooth space rotation of

Writing Machine

wheel 130. Wheel 131 has 54 teeth also, but due to
a 1:2 ratio between wheel 131 and pinion 147,
the pinions 147 and 136 will be rotated 1/27th of
a revolution for each tooth space rotation of wheel
131. Likewise, the escapement wheel 132, having
36 teeth, pinions 147 and 136 will be rotated
1/18th of a revolution for each tooth space rota-

tion of wheel 132, Therefore, it is apparent that

- the movements of pinions 147 and 136 produced

by the escapement wheels (130, 131 and 132) are
so designed and the spacing of the escapement
wheel teeth so selected that carriage movement
will result as follows:

One tooth rotation of wheel 130 - one unit

(1/32”) of spacing of carriage.

One tooth rotation of wheel 131 - two units

(2/32”) of spacing of carriage.

One tooth rotation of wheel 132 - three units

(3/32") of spacing of carriage.

One tooth rotation of wheels 130 and 132 - four

units (4/32”) of spacing of carriage.

One tooth rotation of wheels 131 and 132 - five

units (5/32”) of spacing of carriage.

Therefore, it is possible to obtainfive different
spacings of the carriage which can be accom-
modated to the different widths of the characters
used.

Adjustment

Pawl Carrier Stops - Adjust the front stops

for all pawl carriers so that it positions the
escapement pawl flush with the front surface of
the escapement wheel (see Figure 2-24), The rear
stop should be adjusted to limit the travel of the
pawl carrier to a position where there is .030”
clearance between the front surface of the pawl and
the rear surface of the escapement wheel (Figure

2-25). (Move the pawl carrier by hand.)
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Eccentric l Stop
Stud : / ‘
0

'
Pawl
Carrler
Front

Trip Stop Escapement
Slide Wheel

tf—————. Escapement
Trip Link

Figure 2-24 Front Stop Adjustment

Escapement Trip Slide - Turn the eccentric

studs to approximately midposition (toward the
escapement mechanism), Adjust the link connect-
ing segment universal bar to escapement trip
slide sothat the pivoted arms onthe pawl carriers,
when moved downwardly, will clear eccentric

stud by approximately 1/16”. (Figure 2-24)

Rear
Stop

.030in.

W T I WM TTETNR

Escapement
Wheel
Front
Stop

Figure 2-25 Rear Stop Adjustment

Note: On Elite and Pica machines, the “pivoted
arm” referred to above is stationary but is ad-
justed to 1/16” also.
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Escapement
Wheel

Figure 2-26 Pawl Clearance Adjustment
Hold a type bar in the printing position against
the ring. Adjust each eccentric stud to move its
associated pawl carrier so there is .015”t0.020”
clearance between the front surface of the pawl
and the rear surface of the escapement wheel.
With the pawl carrier adjusted to this clearance,
check to see thatthere is anadditional .010” clear-
ance between the pawl carrier and the rear pawl

carrier stop. (Figure 2-26)

Magnet and Linkage Adjustment - In PSM ma-

chines, check to see that there is .028” air gap
between the armature and coil with stop screw
against its stop. Adjust each link between the
pivoted pawl carrier arm and armature so that
with the armature in normal position against its
stop screw, the pawl carrier arms are 1/16”
above the tops of their associated eccentric pins.

(Figure 2-27)

Removal - The escapement pawl carriers canbe
removed as an assembly by first disconnecting
the springs and links and then backing away the
upper cone screws only. The lower screw mustbe

left in place so as to locate the new unit in its
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Figure 2-27 Magnet Armature Gap and Arm Adjustment

proper position,

If it is necessary to remove the complete
escapement mechanism, the carriage assembly
will have to be removed first. (See Carriage and
Rails Removal.)

After the carriage and rails has beenremoved,
the escapement mechanism may be removed by
removing two mounting screws from the front
rail and two from the rear rail.

Identify the position of the trucks for exact
replacement.

When the new escapement is assembled to the
rails and the carriage and rails is again mounted
to the Writing Machine (see page 2-21for assembly
procedure), it will be necessary to adjust the
escapement rack. '

Escapement Rack (Figure 2-28) - The escape-

ment rack is attached to the carriage by ad-

justable screws. The adjusting screws act as

adjustable spacers by means of whichthe escape-
ment rack can be set to have correct clearance
with the escapement pinion.

By correct clearance is meant that there must
be sufficient clearance between the rack and pinion
so there will not be interference to cause a bind
in the carriage and still the clearance must be
kept to a minimum to prevent back lash in the
gear teeth,

When testing for proper clearance, move the
‘carriage to the right until stopped by the margin
stop. Hold the carriage firmly against the stop with
the carriage release lever held down. Test the back
lash in the escapement pinion ratchet wheel by
trying its movement with a feeler such as a thin
screwdriver or rod.

Move the carriage 13 to two inches to the left,
move the margin stop to the right and check for

clearance at this position., Test for back lash
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Pinion (136)

Tension
Tape

Figure 2-28 Escapement Rack

over the entire carriage length. There must be a
slight movement in the escapement pinion ratch-
et wheel,

When adjusting for proper clearance, loosenthe
mounting screws and lock nuts. Turnthe adjusting
screwsy up or down to obtain the proper clearance.

This adjustment must be made carefully, a
slight bind here will cause the characters topile.

When removing or replacing the escapement
rack, remove the mounting screws and back the
adjusting screws until they are flush with the

carriage frame.
CARRIAGE RETURN

Operation - The operation of the carriage return
key lever returns the carriage to the left hand
margin, This operation also indexes the platen.

The carriage return is accomplished by the use
of a clutch which winds up the carriage return
tape (120). This tape is connectedtothe carriage at
the line space hook lever (121), causing it to
operate and index the platen before pulling the

carriage to the right.

2-32

When the carriage return key lever is de-
pressed, the carriage return cam is releasedand
engages the power roll. A downward pull is exerted
on link (218) (Figure 2-29). This motion is trans-
ferred to lever (214), causing it to move downward,
contacting lever (215) which will be rotated
counter-clockwise on its pivot (212). This will
rotate its opposite end (213) upward, locking the
toggle (consisting of 209, 210 and 213). A tension
will be exerted on spring (207) whichwill hold the
toggle in the locked position. The motion of arm
(209) will bring it in contact with adjusting screw
(206), causing arm (208) to be rotated clockwise
on its pivot (204), exerting a pressure at point
201, This will be carried throughthe spider spring
(199A) to the clutch plate (199) and friction disc

(197). The friction disc is constantly rotating,

" being driven by a shaft (195) extending from the

power roll, When the clutchplate (199) engages the
friction disc, the plate will rotate and, due to the
pins on the plate engaging the clutch pulley, the
pulley will rotate also. The carriage return tape,
being attached to the pulley, will be wound up,
pulling the carriage to the right.
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Figure 2-30 CR Linkage
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The clutch pulley spring (198A) exerts a pres-
sure against the pulley rotation, which holds the
carriage return tape (120) taut when the clutch
is non-operative.

The motion of arm (215) not only operates the
toggle but also moves 219A downward on its pivbt.
This moves the side toggle lever (219) and link
(183) forward. The motion of link (183) will rotate
the intermediate bell crank (184). This position
will be held due to the clutch toggle action ex-
plained above,

The motion of bell crank (184) will pull link
(185), which will pull lever (802). Lever (802) will
move the slotted link (801). The slotted link (801)
will not move far enough to rotate the bell crank
(800). (See Figure 2-30),

The pull of link 185 on lever 802 will also
pivot the carriage return bail stop arm (825) up-
“ward, This motion does not have any effect on
operation except when the carriage is at the left
hand margin and a line space operation is neces-
sary. At this position the upward movement of arm
825 will carry the bail 824 up and in contact with
the lower surface of the margin stop (190). The
upward push of bail 824 against stop 190 will

cause a back pressure to and contract spring 820. -

This back pressure will overcome tension of
spring 207 (toggle spring - Figure 2-29), thus,
the clutch toggle will drop out after the CR cam
has rotated past its high lobe.

The motion of the carriage, due to the clutch
winding the éarriage return tape (120), will move

the margin rack in the direction indicated (Figure

Writing Machine

2-30). The margin stop (190) will strike the margin
release lever (189) and move it in the same direc-
tion as the margin rack. This movement of the
margin release lever will, in turn, rotate cam
operating lever (249), which pivots at point 250,
and pull on link 252, cam release link (253),
releasing CR and tab unlatch cam. The unlatch
cam will engage the power roll and rotate bell
crank (800) through links 255, 256 and lever 257..
The motion of bell crank (800) will have a back-
ward pull on link 801, lever 802, link 185, link
183 and lever 219. This backward pull will un-
lock the clutch toggle, releasing the pull on the
carriage return tape.

Removal of Clutch Mechanism (Figure 2-31),

1. Remove the right side cover.

2. Remove the spring (207) from toggle arm.

3. Remove the carriage return tape (120)from
the pulley by removing the screw which holds
it (be sure to hold pulley in position when
tape is removed). Let pulley revolve slowly
to remove spring tension.

4. Unhook the link on CR cam. Remove thetwo
clutch toggle mounting screws and remove
clutch toggle. '

5. Remove thrust bushing (201), cluté:h plate
(199), friction disc (197) and key way pin.

6. Slide pulley toward end of shaft and guide
spring out of pulley slot (to prevent spring
from being unwound). The pulley can be re-
moved from the end of shaft after the spring
has been released. Remove the spring.

Assembly and Adjustment -

1. Install spring.

2-35



SECTION 2

PART II

Flexowriter FL

Writing Machine

10.

11.

12,

2-36

Figure 2-31 CR Clutch Parts

Slide pulley on shaft and engage end of spring.
Insert key way pin in shaft. Slide friction
disc on shaft.

Slide clutch plate into position on shaft.
Start toggle screws into position (do not
tighten).

Insert thrust bushing,

Position clutch toggle arm in proper location
and hold while tightening two screws.

Replace spring on clutch toggle arm.

. Using hole as a guide, wind up pulley as far

as possible and release five turns. Fasten
carriage return tape to pulley.

Disconnect the following links: pawlrelease
link (193), link 185 and link 801,

Adjust the carriage return cam (see Cam
Adjustments) to lock the clutch toggle, but
not have the cam choke off when at its high
point of operation (turn the power roll over
by hand).

Adjust the clutch toggle screw (206)to pro-
vide ,005” -
friction disc and the clutch plate. (Checkthe

clearance between the thrustbushing and the

.007” clearance between the

hub of the clutch plate.)

13. Adjust the clutch spider spring to give a
pull on the carriage of 7 - 8 lbs. with the
clutch locked and slipping. (Use pull scale
T62617. Hook scale to left hand carriage
frame and apply a fifteen pound pull. With
power “On”, depressthe carriage returnkey
lever.)

For further carriage return adjustment, see

“Complete Carriage Return and Tab Adjustment”.

LINE SPACE MECHANISM

Operation - The initial pull on the carriage
return tape (120) operates the platen indexing
mechanism through the medium of the hook lever
assembly (121) and the index pawl carrier as-
sembly (105) to cause the pawl to enter a platen
ratchet tooth and rotate the platen (Figure 2-32),
Provision is made for spacing different numbers
of ratchet teeth with each operation of the line
space mechanism by changing the position of the
line space lever (113) to vary the position of the
index pawl (103) and allow it to enter the ratchet
(102) at adifferent point. Anadjustable stop (103C)

is provided to prevent overthrow.

Adjustment - The index pawl carrier (105) may



MANUAL ADDENDUM

Date: July 13, 1956

Reference: To be inserted in Part II, Section 2, between Pages 2-36 and 2-37.
Purpose: More positive CR adjustment.

Information:

Part II, Section 2, Page 2-36

Under:

12. Adjust the clutch toggle screw (206) to provide .005” to .007” clearance
between the friction disc and the clutch plate. (Check the clearance
between the thrust bushing and the hub of the clutch plate.)

Change:

.005” - .007”
To Read:

.005” plus or minus .002”
Note:

See Technical News - Issue #5 dated July 16, 1956 for further CR
adjustment information.

Customer Service fnyineeting————
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Latch

Platen

Figure

be removed by removing the two small nuts and
washers which retain the carrier on mounting
studs. In replacing the washers, the burr side of
the washers should be mounted away from the
carrier so as to permit the carrier to travel
freely without the possibility of binding on the
washers. The hook lever spring (117) should be
formed so that it will positively restore the car-
rier up to the upper stop in the highest line space
setting, but will not be too strong sothat it causes
the carriage return tape to whip excessively.
The platen detentarm (103A) should be adjusted,
by means of the eccentric nut on which it is mount-
ed, so that the index pawl (103) may enter the
ratchet (102) one-third of the distance down on
a tooth. The platen (100) must be removed to
make the adjustment. The high point of the ec-
centric nut should be kept in the upper half of its

circle.

The lower index pawl stop (103C) must be ad-

Writing Machine

2-32 Line Space Mechanism

justed after any change in the detent adjustment,
so that it stops the travel of the index pawl car-
rier at the same instant when the ratchet has
positioned itself securely on the detent roller
with no play forward or backward. Adjust the lower
index pawl stop (103C) with the platen installed,
by loosenihg the locking screw and moving the
stép bracket. Lock the screw and check the adjust-
ment by moving the carriage to the extreme left
and operating the line space mechanism by hand.
A sharp pull on the carriage return tape will
actuate the index pawl and rotate the platen. Hold
the pawl carrier down with the tape and try to
rotate the platen with the left hand platen knob.
Any play that is felt should be removed by further

adjustment of the lower pawl stop.

TABULAR MECHANISM

Purpose - The tabular mechanism is a device

to permit the operator to place typing inaccurate
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Figure 2-33 Tabular Cam Linkage
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orderly columns at a minimum of two spaces
betwecn columns for Pica and Elite machines,
and four units for PSM machines.

Operation - When the tabular key lever is de-
pressed, the tab cam is released, engaging the
power roll. Leverage developed by this engage-
ment is transmitted by linkage (240) to the left of
the rear rail where it pulls on lever (239) which
pivots on stud (243) which, in turn, pulls downward
on link 237 (Figure 2-33). Link 237 is fastened to
tab operating lever (225), which will transmit the
motion to the tablever (222). This is accomplished
by a short downward extensionarm (onlever 225),
provided with a pin (232) connected by a spring
(233) to a pin (235) on the tablever (222). A guard
plate (234) is loosely pivoted on the pin (235) and
slotted to embrace the pin (232) and is placed
between the extension of the arm (225) and the
spring (233). Opposite the front or upper face of
the tab lever (222), there is provided a similar
spring which, with spring 233, causes levers 222
and 225 to normally move in unison. When the
striking edge of the tab lever (222) hits the tab
stop (224), the spring (233) stretches and prevents
damage to the parts.

Also, when the arm (225) is rocked clockwise,
the pin (226) engages the arm (192), causing it to
rock counterclockwise, thereby pushing the link
(193) to the left and operating the arm (173). The
arm 173, in turn, operatesthe arm 175, which will
disengage the pinion from the escapement mecha-
nism, This will allow the carriage to move freely
under the tension of the main spring.

The tab lever is held in the operated position
by means of a latch (244) (Figure 2-33). When
the tab operating arm (225) is pulled downward,

the latch (244) snaps over the upper edge of the

Writing Machine

lever (225) -and prevents it (and the tab lever)
from returning to the normal position. Spring
(248) tends to restore the levers (222 and 225)
as a unit to the normal position, but the latch
(244) prevents this from taking place.

When the tab lever strikes the tab stop, a tab
lever unlatching operation takes place. This will
unlock the tab lever and allow the carriage return
pawl to engage the pinion, hblding the carriage
in that particular tab position. This is accomplish- .
ed due to the factthatthe tablever (222) is slotted
horizontally at the point where the stud (220)
passes through. Therefore, when the tab lever
strikes a stop, the tab lever moves to the right,
pushing against cam operating lever (249) and
rocking it in a counterclockwise direction. This
causes the arm (251) to be similarly rotated,
thereby pushing the link (252) to the right (Figure
2-33), thus rocking the trip lever (253), for the
unlatch cam, in a clockwise direction. This
will allow the unlatch cam to engage the power
roll, The resultant movement of the cam will
rock the lever (255) in a clockwise direction,
drawing the link (256) to the right (Figure 2-33)
rocking arm 257 in a counterclockwise direction.
The lug (258) will rock the latch (244) to disengage
it from the tab operating lever (225). Thus, the
spring tension of spring 248 will disengage the tab
lever (222) from the tab stop, and return to the
non-operate position.

A rebound check lever (810) is employed when
tabulating in order to keep carriage rebound to
a minimum. (See Figure 2-34.)As the tab lever
(point 223) engages the tab stop (224), the hooked
portion (814) of check lever (810) rides under and
behind the tab stop (224). This means that the
upturned end (223) of the tab lever (222) engages
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Figure 2-34 Tabular Lever and Rebound Check |

one face of the stop (224), while the hooked end
(814) of check lever (810) engages the opposite
face. Therefore, carriage rebound is effectively
minimized during tab operation.

Adjustments - See Complete Carriage Return

and Tab Adjustments.

TABULAR GOVERNOR

Purpose and Operation - The purpose of the
governor is to retard the motion of the carriage

during tabulation. The governor is of the cen-
trifugal type, the’bra,king action increasing asthe
speed of the carriage tends to increase.

The governor is driven from a gear on the
escapement pinion through an idle gear (the large
gear) which engages a small gear on the governor.

When the carriage is moved to the right such
as return of the carriage, the governor is turned
backward and does not set up enough friction to
interfere,

Removal - The governor can be removed by

2-40

removing two screws and two spacers which
mounts the governor‘ assembly to the rear of the
power frame,

When replacing a governor, adjust the governor
bracket to a position where the 'idle gear ‘meshes
loosely with the driving gear. Be sure there is
some backlash in this gear train so as not to

cause a bind.
COMPLETE TAB AND CR ADJUSTMENTS

Carriage Return Pawl Operating Mechanism -

To release the carriage for movement to the left

such as tabulating or movement by hand, it is
necessary to raise the carriage returnpawl (150).

When the carriage return is operated, the car-
riage return pawl (150) is raised to prevent its
dragging on the escapement pinion ratchet wheel.

The carriage release pawllever canbe operated
in three ways; by the carriage release levers for
moving the carriage by hand, by the toggle knock-
out linkage for carriage return, and by the tabular
pawl release (192).

The release ratchet (148) revolves with the
carriage return ratchet assembly (149). The
release ratchet also can move relative to the
return ratchet assembly, and it is this relative
movement which raises the carriage return pawl
(150).

This movement is brought about by the carriage
release pawl (177) engaging the release ratchet
(148) as shown in Figure 2-35.

When adjusting the release pawl bracket as-

sembly (1'74) it must be adjusted so the carriage

‘release pawl (177) properly engages the release

ratchet. To watch the pawl engage the ratchet it
is necessary to line up the holes in the three

escapement wheels (PSM) by operating the pawl
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MANUAL ADDENDUM

Date: March 8, 1956

Reference: To be inserted in Part II, Section 2, between Pages
2-40 and 2-41.

Purpose: To help eliminate tab failures

Information:

Part II, Section 2, Page 2-41

Under:

4. Adjust the latch (244) vertically so that when the
tab lever is operated and latched, it will be .015°’
to .025°’ below the tab rack at both ends.

Change:

.015”’ to .025”’

To Read:

.020°" to .025”’

Part II, Section 2, Page 2-42, Figure 2-36

Under:

Adj. No. 4

Change:

.015”’ to .025°’ dimension

To Read:

020"’ to 025’

Form 945-R
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Figure 2-35 Carriage Return Pawl - Operating Mechanism

carriers of the escapements by hand. The release

pawl must be clear of the teethwhenin its normal

position. When operated, it should engage a tooth as

shown in Figure 2-35.

To obtain this adjustment, loosen the two nuts

and position the bracket assembly (174) until the

proper position is found.

Check the Detent Pawl Adjustment (see page
2-46).
" Combined Tab and CR Adjustments -

1.

Check adjustments ten through fhirteen of
Carriage Return - Assembly and Adjust-
ments,

Adjust the unlatching operating link (256),
from the carriage return and tab unlatch
cam, so that whenthe camisatits maximum
operating position (high lobe of cam), the
latch (244) will have moved .015” minimum

clear of the tab operating lever (225). Make

sure the latch (244) does not choke off on the
spring bracket (247) (Figure 2-36).

Adjust the unlatching trip link (252) to trip
the carriage return and tab unlatch cam
.015” distance before the end of the hori-
zontal sliding motion of the margin release
lever (189) (Figure 2-36).

Note: Make sure that both links (252 and 256)

are free of binds,

4,

Adjust the latch (244) vertically sothat when
the tab lever is operated and latched, it will
be .015” to .025” below the tab rack at both
ends. Adjust the tab operating link (240) to
pull the tab lever .005” below the latch to
insure positive locking (Figure 2-36).

Adjust the pawl release link (193) (with the
tab latched) so that the carriage returnpawl
(150) is 1/32” distance away from the pinion
gear (137). Also, with the tab latched, the
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Figure 2-36 CR and Tab Adjustments

pawl release link (193) must have 3/32”

movement before choking off (Figure 2-36).
6. Adjust the toggle knockout link (185) so that
the carriage return pawl (150) is approxi-
mately 1/32” distance away from the pinion
gear (137) with the clutch toggle locked. (To
lock toggle, depress carriage return key
lever and turn off the power switch.) Also,
with the toggle locked up, the pawl release
link (193) must have 3/32” movement before
choking off.
The washers on the ends of the margin
rack should be adjusted so that the carriage
return pawl (150) is allowed to come safely
out of the escapement pinion wheel when
either carriage release lever is pressed
down,

“Note: If the above adjustments, number five,

2-42

six and seven cannot be obtained it is because

the release pawl bracket assembly (174) has

not been correctly positioned.

8. With carriage return clutch toggle locked
up, adjust the eccentric (see Figure 2-30)
so that the carriage return bail stop arm
(824) does not hit the margin rack. Release
the carriage return clutch toggle and move
the carriage to the left hand margin. Check
to see that the carriage return clutchtoggle
does not lock up when the carriage return
key lever is operated.

9. Adjust the slotted link (801) so that when
the tab and .CR unlatch cam is at its high
point, the clutch toggle unlocks. (Check by
releasing cam and turning power roll by
hand.)

Release the carriage return cam and operate
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the power roll by hand and check tosee that
the CR cam is not choked off by the end of
slot in link 801 (Figure 2-30).

Tabular and Margin Rack Adjustments - The

tabular rack and the margin rack must correspond
since one position oneachrepresents four units on
the PSM, and two spaces on the Pica and Elite
machines.

If both the margin rack and tab rack are to
be set, set the tabular rack first, andthen set the
margin rack to correspond.

Adjust the tab rack roughly so that each end
extends about equal distances beyond the end plates
of the carriage.

Operate the escapement by hand until the car-
riage return pawl is at the top. With the power
off, depress the tabular operating lever andallow

the carriage to be held by the tabular lever en-

gaging a stop. Then, watching the carriage return

pawl, trip the tabular latch andnotice what part of
the tooth the pawl engages. Adjustthe rackso that
the pawl will engage the tooth far enough back
to always drop safely into the same tooth (see
Figure 2-37). This could cause uneven tabulation
if not correctly adjusted.

Adjust the front paper guide so that the scale
corresponds to the scale on the tabular rack.

Adjust the margin rack roughly sothatits scale
corresponds to the tab rack and front paper guide
scale. Move the carriage to engage the margin
stop with the margin release lever, Set the margin
rack so there is as little motion as possible be-
tween the margin stop and the margin release
lever. This motion should not exceed the point
where it will trip the CR and Tab unlatch cam.
Also, the motion should not be small enough to
prevent the margin stop from being pressed down

or slid into position,
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When the racks are properly adjusted, the tab
rebound checklever {810) should be adjusted to
positively lock the stop against movement away
from the tab lever.

This is accomplished by loosening stud 813
and adjusting eccentric 812 (Figure 2-34). Be
very careful when tightening stud 813. Due
to a small amount of threads it is easily damaged.

The eccentric 812 will move the rebound check
lever (810) in a vertical and horizontal direction.

If it is necessary to raise the check lever (810)

further, the 812a eccentric stud may be used.
Care should be taken, however, not to raise the
check lever high enough to catch on a tab stop
when the carriage is returning (tablever latched).

CRTC Contact Adjustment - Adjust the carriage

return and tab contacts (CRTC) to be normally

closed so that the movable spring holds the
stationary spring an appreciable distance away
from its stop strip. Check to see that the contact
points open at least .020”by operation of either

the carriage return or tab mechanism.

Dummy Type Bar
No Type slug

30

Space Cam (Std)
or
Two Unit Cam (PSM)

Three Unit Cam
Not Used on
Std. Mach.

Three Unit Keylever
Not Used on Std. Mach.

Space Bar
or
Two Unit (PSM)

Figure 2-38 Space Bar Mechanism
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SPACE BAR MECHANISM (Figure 2-38)

Purpose - The purpose of the space bar mecha-
nism is to operate the escapement mechanism for
letter spacing without printirig characters.

Operation - Depressing the space bar cam unit
will cause the cam to engage vthe power roll.
Leverage developed on the cam frame pulls the
cam link which, in turn, pulls a dummy bellcrank
downward striking the escapementbail. The upper
portion of the bail operates similar to atype bar.
It moves in the segment toward the platen and
operates the U bar and escapement mechanism in
the same manner as the other type bars. There is
no type head or slug, therefore no character will
print. Solder is added to give the bail the neces-

sary weight for operation.

On the Pica machines for each space operation,
the carriage will escape 1/10”. On the Elite
machines for each space operation, the carriage
will escape 1/12”,

There are two space operations available on
the PSM machines; namely, two unit and three
unit.

The two unit functions in the same manner as
the Pica and Elite machines, with the exception
that the LE2 magnet is energized by the operation
of the escapement contacts for two unit escape-
ment.

The three unit space operates when the “Three
Unit” key lever is depressed. A cam and dummy
bell crank is operated similar to the two unit
operation, The bell crank strikes the same
escapement bail as that used for two unit space
operation. The function of the “Selector” unit
controls the circuit to the LE3 escapement
magnet, thereby allowing three units escapement

of the carriage.

Writing Machine

Adjustment -

1. Cam adjustment (see Cam Adjustments).

2. Key lever (see Key Lever Adjustments. The
key lever tension for the space bar should be

set at approximately five ounces.)
BACK SPACE MECHANISM (Figure 2-39)

Purpose - The purpose of the back space mecha-
nism is to move the carriage to the right one (1)
space for Pica and Elite machines or one ,(1) unit
for PSM machines.

Operation - When the back space key lever is
depressed, the back space cam is released, en-
gaging the power roll. The pivot movement of the
cam pulls link 830, which rotates bell crank 831.
The back space connecting link 833 connects be-
tween one leg of bell crank 831 and the back space
pawl 834. Therefore, the rotating movement of bell
crank 831 will move the back space pawl 834 down-
ward, engaging a tooth of the escapement pinion
ratchet wheel 137. The pawl 834 rotates the ratch-
etwheel 137 until it strikes the pawl stop. At this
point, the carriage return pawl 150 has engaged
the next tooth and holds the carriage in its new
position.

Adjustments -

1. Check the cam for correct power roll

clearance. (See Cam Adjustments.)

2. Operate the escapement by hand until the
carriage return pawl (150) is at the bottom
of the ratchet wheel (137).

3. Operate the back space by hand and hold
the pawl against the pawl stop. This is the
full travel of the back space pawl. Check to
see that the carriage return pawl has moved

approximately a tooth and a half (see Figure

2-45
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2-40). To obtain this adjustment, raise or
lower the back space pawl assembly by
loosening the two screws and moving the
complete assembly in the elongated slots.

4, Adjust the link (833) so that when the cam
has nearly reached its highest point, the
back space pawl will have completed its
travel. Check this adjustment by turning the
power roll over by hand and watching the
position of the CR pawl.

5. The eccentric determines the entering posi-
tion of the back space pawl relative to the
teeth of the escapement pinion wheel. This
adjustment is set at the factory and should
not have to be disturbed.

Back Space Contact Adjustment - Adjust the back

space contacts (BS) to be normally closed with the

movable spring holding the stationary spring an
appreciable distance away from its stop strip.
Check to see that the contact points open at least

.020” by operation of the back space mechanism.

Adj. Bracket

831

830

Stop 834

Figure 2-39 Back Space Assembly

DETENT PAWL ASSEMBLY

Purpose - The purpose of the detent pawl is to
prevent backward rotation of the escapement
mechanism. The carriage return ratchet is al-
lowed to turn in one direction only.

Adjustment of Single Pawl (Figure 2-41) -

Adjust the detent pawl bracket assembly so that

2-46

with escapement pawls in the normal position and
pressure applied on the pinion gear, the detent
pawl will drop in behind a tooth on the carriage
return ratchet wheel with minimum clearance.
Due to an accumulation of tolerances, the pawl
will have a different clearance with various teeth
of the ratchet wheel. It is therefore necessary
to make the adjustment to that tooth which gives

the least clearance.

Pawl (operated)

(Moved 13 teeth)

Figure 2-40 CR Pawl Engaging 3 Tooth

The leather stop should be adjusted so there
will be a small clearance between the under side
of the pawl and the face of the tooth. This adjust-
ment is made by loosening the nut on the detent
pawl and the screw holding the detent pawl bracket.

Adjustment of Double Detent Assembly -

(Figure 2-42) - The PSM machines are equipped
with a double detent pawl to provide a more ac-
curate adjustment of the detent.

Adjust the number one detent pawl (Figure
2-42) by loosening the mounting screws and mov-
ing the bracket until the pawl engages every tooth
on the carriage return ratchet wheel with a mini-
mum clearance, from end of pawltoratchet wheel
teeth. After adjusting the number one pawl,
operate the one unit escapement for one complete
revolution of the ratchet wheel. Step the one unit

escapement wheel and check the number one
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Minimum
., Clearance |

Mtg. Screws Stop

149

Rotate Wheel
Complete Revolution
Check each Tooth

Figure 2-41 Detent Pawl (Single)

detent pawl after stepping to see that it falls
into the next tooth. Be sure that the pawl does not
hang up at any position on the escapement.

A number of teeth on the ratchet wheel may be
at a wide setting with the number one detent
pawl. Adjust the number two detent pawlto engage
the greater majority of these teeth. Do not set
the number two detent pawl to check only the
tooth with the greatest gap as this maynot correct

all adjustments,

Adj. No. 2 Pawl \\

By turning

Eccentric \
No. 1 \ \

Figure 2-42 Detent Pawl (Double)

RIBBON FEED MECHANISM (Figures 2-43 and
2-44)
Operation - When any character key lever is
demus associated cam and bell crank is
operated. The tail of the bell crank operates a
ribbon lift bar which extends across the width of

the power frame,

Writing Machine

A ribbon feed lever at each side of the machine
is pivoted on the key lever bearing wire and has a
lug bent at a right angle on each end. The lower
lug engages a roller on the ribbon lift bar and the
upper lug carries the ribbon feed pawl which, in
turn, engages the teeth in the ribbon spool. A
ribbon feed check pawl mounted directly under the

feed pawl and on a fixed pivot also engages the

Figure 2-43 Ribbon Feed and Check Pawls

spool. The rocking motion of the ribbonfeedlevers
causes the spools to feed two teeth at a time and
the check pawl prevents a reverse motion of the
spool.

A ribbon reverse bar carries a pin at either
end which has aribbon reverse pawlfreely mount-
ed to it. This same pin serves to control the
position of the feed and check pawls so that only
the pawls for one spool can be engaged at a time.
The rear end of the reverse pawls is forked and
supported by a stud on a twopiece ribbon reverse
lever. When the ribbon is unwound from one spool,
a continued pull on the ribbon pulls the lever
toward the rear and raises the front end of the
reverse pawls so that the hook of one engages the

bent lug on the ribbon feed pawls, As these move

2- 417
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Upper Lug

L. H. Reverse

Lever
L.H. Ribbon
O Feed Lever
Roller on
@-— Ribbon Lift
Bar
No. 1

Reverse
Bar Pin

R.H. Check
Pawl

No. 3

Figure

2-48

No. 1

Spool unwound. Reverse
lever has raised pawlup
in line with upper lug of
feed lever.

L.H.Reverse Pawl

No. 2

Pawls engaged & wind-
ing spool in direction
shown. Reverse pawl is
down.

LEFT HAND

No. 3

Pawls engaged & wind-
ing spool in direction
shown. Reverse pawl is
down.

No. 4

Spool unwound. Reverse
lever has raised pawlup
in line with upper lug of
feed lever.

RIGHT HAND

Pawl

R. H. Reverse

Pawl

2-44 Ribbon Reverse Mechanism

L.H. Check

Reverse Bar

Pin

Upper Lug

L.H. Ribbon Feed Lever
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forward they pull the ribbon reverse bar over, so
that the feed pawls whichwere engaged are thrown
out of engagement and the ones on the opposite
spool become engaged, thus changing the direction
of the ribbon feed. A hairpin spring serves to hold
the ribbon reverse bar in either position.

Adjustments -

1. The feed and check pawls must be well
into the spool teeth when feeding. Also,
when not feeding, the pawls must clear the
spool teeth with the nearest type bar against
the platen. Feeding operation should cause
two teeth operation of the spool. To test,
move a type bar to the platen by hand, trying
bars at each end of the type basket. It may
be necessary to reform the pawls to obtain

positive feeding operation.

2. The tension on the reverse lever springs
should be as light as possible and yet retain
the reverse levers safely in position.

3. The spool retaining springs should have suf-
ficient pressure against the side of the spool
to prevent the spool from overrunning., If
there is too much pressure on the retaining
springs, there may be more friction on the
ribbon spools than the feed pawl springs can
pull,

4, The ribbon reverse pawls must be free
from binds so as to raise easily.

5. The ribbon reverse arms must be clear of
the ribbon spool teeth. Their position canbe
adjusted by bending the lug against whichthe
lever rests.

6. Test the reverse mechanism by pressing
back the left reverse lever, with the ribbon
feeding to the right, and operate the number

42 type bar. When the ribbon is feeding to

Writing Machine

the left, press back the right reverse lever
and operate the number one type bar. The

ribbon should be reversed by this action.

Note: When the ribbon has traveled back and
forth from one spool to the other severaltimes,
it becomes loosely wound on the spools and will
not reverse readily. The ribbon feed winds up
ribbon slack beforethe reversing mechanism
will operate. Therefore, when this happens, the
ribbon does not travel atalland a faint line will
be typed across the sheet. To correct this, wind
up the slack ribbon oh the spool. There is a
manual ribbon reverse lever to help operators
reverse their ribbons when they become loosely

wound on the spool.

AUTOMATIC COLOR CONTROL

Purpose - The purpose of automatic color
control is to change the ribbon position auto-
matically from black to red by insertinga code in
the perforated tape. The ribbon will change
position each time the code is read.

Color Control Operation - A double lobe letter »

cam is used for operation of the mechanism,. This
cam is located on the rear row of cams, the
second from the right.

When the key lever, marked “Color Shift” (94)
is depressed, the cam lever is released, allowing
the cam to rotate a 