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DESCRIFTION
OF H™E
ELECTRICAL CHARACTER

SMISSION S

GENERAL
General Description

This system provides means of tranmmitting typewritten information by
printing telegraph from a sending station to one or more receiver-projector
stations. Messages are transmitted from a Teletype Model 15 page printer at
the sending station and are recorded simultaneously at all receiver-
projector stations connected to the system.

Each receiver-projector station utilizes a projector cabinet which encloses
two receiving units as follows: A Model 15 page typing unit which typewrites
the message in successive lines on a continuous transparent web, from which

it is projected on to a screen approximately three feet wide and two feet
high; and a Model 14 tape printer which typewrites the message on a continuous
narrow strip of paper tape which may be used for reference. A projector
frame within the cabinet supports the Model 15 typing unit and the optical

equipment .

The transmitting machine alsc typewrites a sending station record in
successive linea on a continuocus rell of paper which may be torn off in
convenient page sizes for handling, filing, ete. The sending station printer
set consists of a metal table, a typing unit, a transmitting keyboard, a
printer base, a motor unit and a printer cover.

Signal and Control Circuits - Second Wire Used for Control

The selector magnets of all Teletype printers on the system are connected in
series with the transmitting contacts of the sending printer,

One control relay is provided at the sending station and at each receiver-
projector station. The page printer motor at the sending station and the
tape and page printer motors at the receiving stations are connected toc or
disconnected from power by the contacts of their respective control relays.
The windings of all control relays on the system are interconnected, subject
to control by the manual switch’ on the page printer at the sending station,
Because of the resistance of the control relay windings, two parallel control
c¢ircuits of approximately equal resistance are provided.

Thus the motors of all printers connected to the system may be started or
stopped simultaneously under control of the printer switch at the sending
statlion.

Each receiver-projector station may be connected or disconnected from the
system by means of a double-throw gang toggle switch at the sending station,
When stations are so disconnected, approximately equivalent resistors are
substituted in the signal and control circuits.



A projector lamp and exhsust fan in the projector cabinet at each receiver-
projector station are turmed on and off by means of a manual switch on the
left side of each projector cabinet.

Signaling Code

The signaling code used to transmit characters is the "start-stop" five-unit
code, which consists of five selecting impulses, used in various combinationa
of current and no-current intervals, and two synchronizing impulses. Each
group of five selecting impulses is preceded by a start impulse and followed
by a stop impulse. These start and stop impulses are used to maintain
synchronism between all stations on the circuit, Impulses which energize the
selector magnets on the printers are known as "marking® impulses and those
which do not, as "spacing." Figure 1 shows graphically the five-unit code.

smitting Mechanism (Send ation

The keybvard transmitting unit is used to send electrical impulses of the
five-unit code to the receiving mechanism of the typing units. These
received impulses will cause the typing units at the commected stations to
print a copy of the message sent by the keyboard operator.

The ..ensmitting mechanism (Figure 28) consists essentially of a group of
transmitting contact springs; a transmitting shaft with cam sleeve for
operating the contacts, and three banks of key levers with assoclated
mechanism for conmtrolling the code tranamitted by the contacts. The trans-
mitting shaft is geared to the main shaft of the typing unit and rotates
cont inuously while the motor is running. The transmitting cam sleeve is
normally held stationary by the action of a clutch on the transmitting shaft.
This ciutch is normally held disengaged by a clutch throwout lever, When a
key is depressed the driven member of a clutch (FPigure 2) is permitted to
move into engagement with the driving member, thus causing the cam sleeve to
revolve. At the end of a revolution, the driven member of the clutch 1is
disengaged from the driving member by the clutch throwout lever and the cam
sleeve is brought to a stop until the next key is depressed.

Beneath the key levers are five selector bars and a universal bar extending
the width of the keyboard. The selector bars are provided with saw-tooth
shaped notches, as shown in Figure 3, according to the requirements of the
signaling code. These bars rest on rollers and are guided at each end so
that they may be easily moved endwlse.

When a key is depressed, the key lever strikes the slanting sides of the
selector bar notches, thus moving the bars either to the right or left
depending upon whether the impulses, corresponding to the position of the bars,
are "spacing® or "marking.® The universal bar (Figure 2), which is connected
to the trip-off pawl, controls the starting and stopping of the transmitting
cam sleeve, It is pivoted at its two ends in such a way, that the depressing
of any key moves it downward sc as to actuate the clutch throwout lever. Thus,
whenever a key is depressed, the selector bara are positioned to control the
code and the universal bar is moved downward, in order to close the clutch

and transmit the signal,



Each selector bar engages a vertical locking lever at its right extremity and
positions it to correspond with the code impulse to be transmitted (Figure 3).
Each locking lever controls the motion of a contact lever by either allowing
the contact lever to cleose its contact when the cam sleeve revolves or
restrict the motion of the contact lever. If the upper end of the locking
lever is positioned to the left, corresponding to a spacing impulse, it engages
the contact lever and prevents it from rising into the indent of the cam as it
rotates, thus holding the circuit open for that impulse (Figure 3-A). If the
locking lever is positioned to the right, corresponding to a marking impulse,
it does not interfere with the movement of the contact lever (Figure 3-B).
Then, as the cam sleeve revolves, the contact lever, riding on the surface of
its cam, rises into the indent, thereby allowing its contact to close and
send out a marking impulse. As the tranamitting cam sleeve rotates, the
impulses, either "marking" or "spacing," are tranamitted in succession.

A start-stop cam controls an additional contact lever which, in turn,
actuates the start-stop contacts. These contacts are opened at the be

of each revolution of the cam sleeve to transmit the start impulse (spacing)
and remain open during the transmission of the five code impluses. After the
fifth code impulse has been transmitted, the start-stop contacts close and
send the stop impulse (marking) to the line. These contacts will remain
closed until the next key lever is depressed. A lock loop (Figure 28), which
is raised by a lock loop cam at the end of each revolution to allow the new
combination to be set up, is used, while in its downward position, to prevent
a change in the combination belng transmitted. This is done by holding the
locking levers in thelr set positions while the signals are being trans-
mitted. This arrangement also makes it impossible to depress another key
until the slgnal for the previous character has been transmitted.

The keyboard is equipped with a space repeat device which permits the trans-
mission of continuous spaces. When the space key lever is depressed, a

space repeat rod (Figure 28), which is connected to the key lever extension,
will rotate the intermediate pawl (Figure 2). The intermediate pawl will, in
turn, hold the clutch lever out of engagement with the throwout cam on the
clutch driven member, Thus, the transmitting cam sleeve will be permitted to
revolve continmuously until the space key lever is released.

¢ PAGE AND TAFE PRINTERS

Certain basic principles and operating features of modern five-unit code
start-stop printing telegraph apparatus are common to the page printer used

at the sending station and the page E tape M!II used at the receliver-
rojector stations. In order to e similarity of YA
units and avoid dugp tion of ldentical materis these basic principles
and features are presented in this subsection only, Reference should be
made to the following subsections of the descriptive section of this instrue-
tion book fo fo t to 1 eatures o a s
of machines:
Page
Page Typing Unit (Sending Station) 10
Receiving Page Typing Unit (Receiving Station) 16

Receiving Tape Printer 17



Print

Printing is accomplished by means of type bars which are mechanically thrown
against a platen. The type bar to be selected is determined by the setting
of five code bars (Figures 27 and 36) which are controlled by line signals
through the medium of the selector mechanism. The code bars are so arranged
that notches along one edge will be lined up so as to permit a selected pull
bar to move into the path of a pull bar bail. The pull bar bail engages and
agﬂiatas the pull bar, thus throwing its associated type bar against the
platen.

Selecting Mechanism (Page and Tape)

The purpose of the selecting mechanism is to receive the impulses from the
transmitting station and distribute them mechanically, thereby setting up
various code combinations on the vanes and code bars (code bars only on tape
printer). These combinations will determine the character to be printed or
the function to be operated. The selector mechanism is actuated by a
selector cam sleeve located on the main shaft of the typing unit (Figure 29).
A friction cluteh consisting of two felt washers, four friction discs and a
compression spring (Figure 4) is used to drive the selector cam sleeve. The
distribution of the impulses is controlled from the selector magnet

(Figure 5) which receives the code impulses from the line. Normally, when
the machine is running idle, the armature of the selector is held attracted
and the stop arm of the selector cam sleeve 1s against a stop lever (Figure 5)
which, in turn, is held by a trip latch, Because the stop arm which is part
of the selector cam sleeve 1s engaged with the stop lever, the cam sleeve is
prevented from revolving. When the start impulse is recelved, the armature is
released and pulled away from the magnet pole pieces by the armature lever
spring (Figure 6). This action will move the trip latch out of engagement
with the stop lever, thereby releasing the stop arm and allowing the selector
cam sleeve to revolve with the main shaft. As the cam sleeve revolves the
armature cam moves the ammature momentarily against the selector magnet. If
the impulse is "marking," the magnet will continue to hold the armature in
the attracted position during that impulse. However, if the impulse received
is "spacing," the armature will be withdrawn from the magnet by the armature

spring.

The position of each code bar is determined by the action of the respective
selector cam, working in conjunction with a selector arm (Figure 6), which is
controlled by the selector armmature, Motive force is supplied to the code
bars by selector lever springs through the medium of selector levers, swords,
WTH levers, vanes and code bar bell cranks (on tape printer the "T" levers
engage the code bars directly), see Figures 2 and 6, Assuming that the code
signal for the letter "E" is being received, the action of the selector
mechanism would be as follows: Upon the reception of the start impulse

(& no-current impulse), the armature moves to the spacing position, thus
imparting motion to the trip latch plunger (Figure 5) which, in turn, causes
the trip latch bell crank to move the trip latech out of engagement with the
stop lever, thereby releasing the selector cam sleeve stop arm as previously
explained. The selector cam sleeve starts to revolve under the influence

of its fricetion cluteh, and the No. 1 selector cam engages No. 1 selector
lever, when the first impulse of the letter "E" ("marking" impulse)

has been received by the magnet from the line, The armature, which had been
moved against the pole pleces by the armature cam, remains in that position



and holds the marking extension of the selector arm in the path of the marking
arm of the sword. When the No. 1 cam actuastes No. 1 selector lever, this
lever is rotated counterclockwise, carrying with it the sword, which strikes
the marking extension of the selector arm and is thereby rotated clockwise
about its pivot point "A", This action positions the sword, so that, when
No. 1 cam clears the selector lever, the selector lever spring will move the
sword against the marking arm of the "T" lever and exsrt sufficient pressure
to move the vane and code bar (code bar only in the case of tape printer) to
their marking position. As the selector magnet is de-energized, when selector
levers 2, 3, L and 5 are actuated by their cams, the armature and selector
arm return to their spacing position as shown on Figure 6. In this position,
the selector arm will be in the path of the spacing arms of the swords,
causing them to rotate counterclockwise and apply pressure to the spacing arms
of the "T" levers when the selector levers ride off the peaks of the cams.
Presaure applied to the spacing arms of the "T" levers will then move the code
bars to the spacing position. With No. 1 code bar in the "marking" position
and Nos. 2, 3, 4 and 5 in the "spacing," there will be a notch in each code
bar aligned for the "E* pull bar,

Locking Cam

The locking cam has five high and five low portions on its periphery against
which the locking lever is held by its spring (Figure 7). During that part of
each impulse, when the swords are being positioned by striking the selector
arm, (at the time when any cam is operating the corresponding selector lever)
a low portion of the locking cam is in contact with the locking lever. The
selector arm will then be held firmly in position by the locking extension of
the locking lever as it engages the locking wedge on the selector arm. When
the locking lever is riding on the high portion of the locking cam, the lock-
ing extension will be held away from the locking wedge, and the selector arm
will be free to move in response to the next movement of the armature.
Because the armature cam starts to move the armature toward the selesctor
magnet before the locking lever releases the selector arm, a selector am
spring is provided as a yleld between the armature lever and the selsctor arm.

Synchronism

Transmitted signals sent out by the transmitting mechanism will not be
Interpreted correctly by the receiving mechanism, unless the receiving
mechanism is kept in synchronism with the transmitted signals. Synchroniam
is maintained by having the receiving selector cam sleeves rotate faster than
the transmitting cam sleeve and by use of the start and stop impulses in the
following manner:

As previously described, the reception of the start impulse starts the
selector cam sleeve on the receiving unit revolving. At that moment, the
selsctor cam sleeve is in unison with the tranamitting cam sleeve. The
selector cam sleeve revolves one-seventh faster than the transmitting cam
sleeve, but the selector cam sleeve is so constructed that the distance
traveled from the position where the cam sleeve starts to move a selector
lever to the position where it starts to move the next selector lever is one-
seventh greater than the distance traveled by the transmitting cam sleeve
from where it can control the transmission of one impulse to where it can



control the next. In other words, for a certain travel of the transmitting
cam sleeve, the corresponding travel of the selector cam sleeve is one-
seventh greater but, as the selector cam sleeve travels one-seventh faster,
it will reach its second position at the same time the transmitting cam
sleeve reaches its second position.

The selector cam sleeve completes its revolution before the transmitting cam
sleeve completes its reveolution, but the transmitting cam sleeve causes a
stop impulse to be transmitted which stops the selector cam sleeve until the
transmitting cam sleeve again causes the start impulse to be transmitted.
Normally, when the selector cam sleeve is one-seventh faster than the trans-
mitting cam sleeve, the selector cam sleeve is at rest one-seventh of the
transmission time. If the speed of the selector cam sleeve is faster or
slower than the exact speed, the selector cam sleeve remains at rest more or
leas, respectively. Of course, there may be a slight error in the relative
position of the selector cam sleeve in the various positions, but the
mechanlams are so constructed to provide for this and, due to the fact that
the selector cam sleeve starts each revolution in unison with the trans-
mitting cam sleeve, this error does not become accummlative.

PAGE TYPING UNIT (SENDING STATION)
Features whi common_to a "Basic
Features of P Units and Tape Printers."
Main Shaft Assembly (Figure 29)

The main shaft 1s driven by a gear, located at the right end, which meshes
with the motor pinion. To the left of the main shaft gear i1s the keyboard
driving gear which connects with the transmitting shaft on the keyboard. The
keyboard driving gear ls omitted from machines at the receiving stations.

A spacing pinion, centrally located on the main shaft, meshes with a spacing
gear mounted on a spacing shaft which is positioned vertically to the rear of
the main shaft (Figure 30). The spacing pinion on the main shaft is driven
by a friction elutch on its right and is controlled from an escapement
ratchet on its left. Two escapement pawls mounted on a bail mounting shaft
(Pigure 8-B) govern the rotation of the escapement ratchet.

A bail cam unit having two cams; one for operating the printing bail
(Figure 9) and the other for operating a function bail, is provided. The
ball cam unit is driven by means of a jaw clutch and its revolutions are
controlled from the selector, through the medium of a clutch throwout lever
(Figure L) and a sixth cam on the selector cam sleeve.

The selector cam sleeve is fitted over the left end of the main shaft and is
driven by a friction cluteh.



Main Shaft tch out

Following the selection of a character, the sixth cam on the selector cam
sleeve disengages the clutch throwout lever from the Jaw clutch on the main
shaft. The clutch teeth then engage and the printing and function bail cams
make a complete revolution. The printing and function bail cams operate
their respective bails so as to print a selected character or perform a
function. At the end of each revolution of the bail cam unit, the clutch
throwout lever engages the projection on the clutch driven member and cams
it out of engagement with the driving member. From the foregoing, it is
obvious, that a selecting cycle and an operating cycle are required for each
character or function. However, any character or function may be selected
while the printing of the previous selection is taking place. This
pimultanecus action is known as "overlap.”

Erinting

The mechanism that enters into the printing of a character consists essentially
of a printing bail cam, & printing bail, a pull bar bail, pull bars and type
bars. See Figure 9.

The printing bail and its operating am are mounted on the bail mounting shaft,
The operating arm pivots below its central portion and has a roller attached
to its lower end, The upper end of the operating arm mounts an adjusting
screw which bears against the printing bail. A printing beil spring (Pigure
31) hooked to the right side of the printing bail tends to pull the bail
forward against the adjusting screw, thereby causing the operating arm roller
to follow the printing bail cam. Rotary motion of the printing bail cam will
cause the printing bail to move forward and back.

Mounted on top of the printing bail are two printing bail blades (Figure 31)
that extend the length of the bail, These blades are provided to facilitate
print on all portions of the line. Located between the ?ﬂmting bail
blades (when the carriage is in place) is a plunger roller (Figure 9) which
extends dowmward from a pull bar bail plunger mounted on the carriage. The
plunger is supported by guide rollers at its rear end and is attached to the
pull bar bail at the front. The pull bar bail is located beneath the pull
bars and is supported by a guide roller (Figure 32) at each end. The move-
ment of the printing bail applies a reciprocating motion to the pull bar
bail plunger and bail for the purpose of actuating the pull bars.

When the bail cam unit 1s in its normal stopped position, the printing bail
operating am roller is resting against the high portion of the printing bail
cam. With this roller against the high portion of its cam, the printing bail
and pull bar bail will both be in the rearmost position, thereby holding the
forward ends of the pull bars ralsed clear of the code bars, so that the
code bars may respond to selection. As the printing bail cam rotates,
following the selection of a character, the printing bail operating armm
roller rides to the low part of its cam, thus permitting the printing bail
spring to move the printing and pull bar bails forward., As the pull bar bail
moves forward, it will allow all pull bars to rest on the code bars under the
tension of the pull bar springs. The selected pull bar will drop into the
notch set up for it in the code bars, which will position it lower with
respect to the bail than the other pull bars. As the pull ber bail continues



on its forward stroke, it will engage a notch on the selected pull bar, but
will clear all unselected pull bars. The forward movement of the selected
pull bar will cause its associated type bar to strike the platen. Before the
pull bar bail reaches the limit of its forward travel, a stripper plate
(Figure 9), located below the pull bars, cams the selected pull bar off the
bail and momentum carries the type bar against the platen. As the roller on
the printing bail arm rides to the high part of its cam, to complete the
printing cycle, the printing and pull bar bails will be moved to their rear
position. The pull bars will then be raised clear of the code bars so that
they are free to respond to a new selection.

Locking Function lLever

A means is provided to hold the vanes in their selected positions until the
printing of the character has taken place. This is accomplished by the use
of a locking function lever. The locking function lever is the first on the
right of the function levers, which are located immediately behind the vanes

(Figure 10),

When the printing bail is in its rear position, the function lever bail,
mounted on the printing bail (Figure 9), holds the locking function lever
away from the vanes. When the printing bail is permitted to move forward,
the function lever bail roller moves downward, allowing the function lever
spring to pull the lever against the rear edges of the vanes., The locking
function lever will engage each vane, whether its rear edge be raised by a
marking impulse or brought downward by a spacing impulse, thus locking the
vanes in their selected positions.

The operation of the remaining function levers is described under "Functions."

Spacing

Spacing is accomplished by moving the carriage. To facilitate spacing, the
carriage is mounted on three support rollers (Figure 9); one of which
operates on a rear carriage track, and two on a front. The rear track is a
rectangular rod located below the platen assembly. The front track is a
circular rod loecsted above the vanes, The front track is slotted throughout
its length, so that the heads of two carriage guide screws, located at either
slde of the carriage casting, will be guided therein.

The carriage 1s connected to the spacing shaft by means of a reck and pinion
(Figure 9). The rack is mounted on the rear of the type bar carriage casting
and the pinion is attached to the upper end of the spacing shaft. The

spacing shaft, extending downward, passes through the spacing shaft gear.

Just above its lower bearing, the spacing shaft mounts the carriage return
clutch, the lower member of which is rigidly attached to the shaft., The
upper member of the clutch connects with the spacing shaft gear. The carriage
return clutch members are in engagement at all times except when the carriage
is being returned from the end of a line. The function of this clutch is
described under "Carriage Return."
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The spacing shaft gear meshes with the spacing pinion on the main shaft as
previously described under "Main Shaft." Spacing is controlled from the
printing ball through the medium of the escapement pawls. The action is as
follows: With the printing bail in its rear position, the rear escapement
pawl is engaged with one of the teeth on the spacing escapement ratchet, thus
holding the ratchet and spacing gears stationary, See (Figure 8-B), As the
printing bail starts to move forward, the escapement pawl operating arm
strikes the lower end of the rear pawl, thereby moving it out of engagement
with the tooth on the escapement ratchet. At the same time the front escape-
ment pawl moves against the ratchet and into the path of another tooth which
it will engage after the ratchet has traveled one-sixth of a space. The
printing operation then takes place. Near the end of the return stroke of
the printing bail, the operating am lifts the front escapement pawl out of
engagement with the escapement ratchet and at the same time the rear pawl
moves against the ratchet. This action will allow the spacing mechanism to
revolve sufficlently to space the carriage five-sixths of a space at the end
of which the rear escapement pawl will engage a tooth on the ratchet. The
remeining one-sixth of a space will be added preceding the printing of the
next character as described in the foregoing.

When the type bar carriage reaches the end of a line, the right margin
adjusting screw (Figure 8-A) moves the spacing stop lever into the path of
a projection on the spacing stop sleeve, thus blocking rotation of the
spacing mechanism and preventing further spacing of the carriage.

r Si ell

Before the type bar carriage reaches the end of its travel, it operates the
margin bell as a warning to the operator that the end of the line is near.
See Figures 11 and 30. The margin bell pawl on the type bar carriage will
depress the margin bell cam and rotate the margin bell cam shaft, thus
moving the bell hammer away from the bell, against the tension of its spring.
When the bell pawl has been spaced beyond the cam, the bell hammer will be
released and its spring will cause the hammer to strike the bell.

Ribbon Euadi__ng

The end of the ribbon feed lever engages the notched extension on the pull
bar bail plunger (Figure 12). The ribbon feed pawl, which actuates the
feed ratchet, is attached te the ribbon feed lever. With each operation of
the pull bar bail plunger, the ribbon feed ratchet and the ribbon feed
ratchet gear, which are rigidly connected, advance one tooth. This motion
is extended through a train of gears and shafts to either of two ribbon
spools for the purpose of feeding the ribbon.

Ribbon Reverse

Assuming that the ribbon is being wound on the right-hand spool and is
almost unwound from the left, an eyelet inserted near the end of the

ribbon will engage and rotate the left ribbon reverse arm. Rotation of

this arm will move the left ribbon reverse pawl into the path of the ribbon
reverse bail (Figure 13). As the bail moves toward the rear, it will engage
the pawl and thereby shift the ribbon feed shaft to the left, The ribbon
feed shaft gears will disengage on the right and engasge on the left, causing
the ribbon to wind on the left spocl. The reversing operation will take
place in a similar manner on the right side of the assembly when the eyelet
near the right end of the ribbon engages with the right ribbon reverse arm.



Ribbon Oscillation

So as not to obscure the printing, the ribbon is moved below the printing
line after each character has been printed. To accomplish this, the ribbon
is supported by a ribbon carrier attached to the front end of a ribbon
oscillator lever (Figure 14). The oscillator lever pivots on a shoulder
screw in the front end of a shift lever and has a lower extension which
connects with the left plunger arm on the pull bar bail plunger. An
oscillator lever spring causes the oscillator lever to follow the movement
of the left plunger arm. With the pull bar bail plunger in its rear
position, the ribbon is normally held below the printing line. The formard
movement of the plunger will permit the oscillator lever spring to raise
the ribbon into the path of the type bar, The ribbon shift lever (Figure 1i),
on which the oseillator lever is mounted, pivots on a ribbon shift lever
bracket. A shift lever spring hooked to the rear end of the shift lever,
causes it to press its centrally located roller against a slide bar mounted
on the under side of the platen assembly. See Figure 31. When the platen
assembly shifts to either figures or letters position, the shift lever
spring will cause the shift lever roller to follow the slide bar, making the
oscillations of the ribbon equally effective in either upper or lower case.

Functions

The operations of functions is accomplished through the medium of function
levers. When the printing bail is in its rear or normal position, the
function lever bail (Figure 15), which is mounted on the printing bail, holds
the function levers away from the vanes. As the printing bail moves forward,
the function lever bail roller will move down off the high portions of the
function lever rear arms, thus permitting the function lever springs to pull
their respective levers against the vanes, The forward arms of the function
levers are notched in accordance with requirements of the code, so that when
a function combination is applied to the vanes, the selected function lever
will move forward farther than those unselected.

When in the selected position, the rear ams of the function levers will be
in the path of one of the blocking extensions of the function lever bail
(Figure 15). The rear arm of the function lever will prevent the printing
bail from moving forward sufficiently to allow the spacing mechanism to
operate.

The function bail, mounted on the function bail shaft, is used to operate
some of the functions and is actuated by the function bail cam. A function
bail spring holds the function bail roller against its cam at all times.
After the printing and function lever bails move forward sufficiently to
release the function levers, the function bail roller starts to ride to the
high part of its cam. The action of the cam moves the function bail blade
toward the rear, csusing it to engage and operate any function push bar that
may have been raised into its path by a selected function lever. The
function bail roller will then ride to the low portion of the function bail
cam, and the bail blade will return to its forward position in readiness for
the next function.
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Carriage Return

When the carriage return function lever (second from the right) moves into
engagement with the vanes, the function lever extension moves the carriage
return latch bar (Figure 16) upward out of engagement with its latch. This
releases the carriage retum operating lever, which, actuated by its spring,
moves the carriage return clutch fork upward so as to disengage the upper
carriage clutch member from the lower member, The spacing shaft is then
free to rotate independently of the spacing shaft gear and thereby permit
the type bar carriage to be returned to its extreme left position by the
carriage retuwrn spring (within the carriage return drum) through the medium
of the draw strap (Figure 31). The notch on the reset bar will then be
engaged by the function bail and the reset bar will be moved toward the
rear. As the reset bar and the carriage return latch bar are both pivoted
on the same operating lever screw the latch bar will be reset into engagement
with its lateh (Figure 16). In the meantime the function lever bail will
have been returned to its upper position and the carriage returm function
lever extension will have been moved down below the latching surface of the
carriage return latch bar.

As the carriage retum clutch fork disengages the carriage return clutch, it
also actuates a lock bar (Figure 16) which is linked to it. The sliding
motion of the lock bar permits a shoulder on its upper edge to pass under

and engage a lock bar latch mounted above the lock bar. Engagement of the
lock bar with its latch will cause the carriage return clutch to be held
disengaged until the carriage has fully returned to the extreme left position.

Just before the carriage reaches its extreme left position, a left margin
adjusting screw (Figure 27), attached to the carriage, strikes the front end
of a centrally pivoted dashpot lever, The rear end of the dashpot lever
drives a dashpot plunger into the dashpot air chamber and thereby absorbs
the shock. See (Pigure 30)

At the end of its travel, the dashpot lever strikes the lower end of the
lock bar latch, thus releasing the lock bar and allowing the carriage
return cluteh members to engage,

The carriage return lock bar extends beyond its latech so that it may be
manually operated in order to return the carriage.

s Sh and Letters Shift

The figures shift function lever, third from the right, when selected will
raise the figures shift h bar, so as to bring its notch into the path of
the function bail blade F;:gun 15)., This push bar, when moved by the
function bail, will rotate the right end of a shift link to which it is
connected, toward the rear of the printer and the left end of the link
toward the front. (See Figures 17 and 30.) As the shift link pivots, a
shift lever, which is connected to its left end, will rotate counterclockwise
and exert a downward pull on a shift vertical link which extends upward from
the shift lever to the platen bracket. The rear of the platen assembly will
be moved downward and held there by its detent while the platen roll will
rise to the figures (shifted) position.
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The letters push bar is connected to the left side of the shift link., When
the letters push bar is operated by the function bail, the action on the
platen assembly will be reversed, thus bringing the platen down to the
letters (unshifted) position.

Spacing Function

Spacing other than that accompanied by printing (such as spacing between
words, etc.) is accomplished in the same manner as that described under
"spacing" except that there is no pull bar to be selected.

Line Feed Function

When the line feed function lever, first on the left, is selected, its lower
extension raises the line feed push bar intc the path of the function bail
blade (Figure 16). When the function bail moves toward the rear of the
printer, the line feed push bar rotates the line feed bail, thus pulling the
line feed vertical link downward. Downward movement of the vertical link
will operate the line feed lever which, in turmn, will move the line feed pawl
into engagement with the line feed ratchet and thereby rotate the platen one
line space. When the line feed function lever is returned to its normal
position by the function lever bail, the upper extension of this function
lever will strip the line feed push bar off the function bail blade.

After each line feeding operation, a detent roller (Figure 31) locates
itself between two teeth on a detent ratchet, thus regulating the space
between lines, and holding the platen firmly in position during each line
of printing. The detent ratchet is attached to the right-hand end of the

platen.

When the single-double line feed lever (Figure 27) is in its upper position,
the line feed pawl will be permitted to engage the first tooth only, over
which it travels on the line feed ratchet, which will cause the platen to
rotate a single line space. When the single-double line feed lever is in
its lower position, it will allow the line feed pawl to engage the second
tooth, over which it travels on the line feed ratchet and thereby cause the
platen to rotate a double line space.

In order to facilitate paper feeding, a paper straightener rod and a series
of platen pressure rollers are provided (Figure 9). The paper straightener
rod 1s used to guide the paper as it is unwound from the roll. It is also
used as a slack rod to prevent the paper from tearing. The pressure rollers
hold the paper firmly against the platen to prevent slippage while line
feeding.

BECEIVING PAGE TYPING UNIT (RECEIVING STATION)
The receiving page ty) unit fers from the unit used at the

sending station only in those special features neces to adapt it for

The receiving page typing unit and its associated motor are arranged for
mounting on a projector frame within the lower section of the cabinet. The
projector frame is mounted on rollers, thus pemmitting the typing unit,
frame and optlical apparatus to be rolled forward for greater accessibility.
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In order to faclilitate projection of the received copy, the receiving page
typing unit makes use of a special platen roll; a series of special rollers
to guide the transparent web to the printing position and carry it
vertically through the field of the optical apparatus; and a rewinder to
hold the web taut and rewind it on a spindle as it is advanced by each line

feeding operation (see Figure 34).

The platen is mounted approximately vertically on a platen carriage which is
linked to the type bar carriage. This linkage causes the platen to maintain
the correct position back of the type bar guide as the type bar carriage
travels. The platen bears against an extension spring (connected to the
platen frame at each end) which gives to the platen a rotary motion as it
travels with the type bar carriage. The draw strap drum for returning the
carriage is mounted extermally on the left side frame of the typing unit.

A ballast (Figure 34), which is used to insure uniform return of the type
bar carriage when the typing unit is operating on an inclined plate, is

mounted on tracks of a counter-ballast assembly attached to the projector
frame, and is connected to the type bar carriage by means of draw straps.

Line feeding is effected by a feed roll and pressure roll mounted on
brackets at the rear of the typing unit. The feed roll is actuated by a
feed pawl which is connected to the regular line feed bail by a special line
feed link,

The rewinder (Figure 34) is mounted above the typing unit on brackets
attached to the projector frame. It is driven from a pulley attached to the
main shaft (Figure 35). A driving belt connects the driving pulley with a
driven pulley on the rewinder shaft. A friction cluteh on the rewinder
shaft exerts sufficient torque on the rewinder to hold the web taut.

A slide carrier to accommodate projector slides may be suspended above the
platen,

A printing bail spring balancer bar, mounted on the spacing cross bar of

the typing unit, is provided to secure uniform printing in both upper and
lower case,

RECEIVING TAFE PRINTER

Features which are to ts are red under "Basi
Features of Page Typing Units and Tape Printers."
Main Shaft Assembly (Figure 18)

The main shaft in the receiving tape printer is mounted vertically. It is
driven by the motor through the medium of the motor pinion and worm gear.
The upper surface of the worm gear, a felt washer, steel disc and spring
comprise the mein bail cam clutch. Projections on the steel disec fit into
notches in the lower surface of the main ball cam. In a somewhat similar
manner, projectiona on the upper portion of the main ball cam engage
notches in the lower section of the driven member of the main shaft clutch.
The main shaft clutch spring moves the driven clutch member upward so as to
engage the driving member when permitted to do sc by the clutch throwout
lever.



The selector cam sleeve is driven through the medium of the friction clutch
formed by the selector cam clutch spring, four steel discs and two felt
friction washers,

Print Me i HY

The printing of any letter or the operation of any function is effected by
the main bail, The main bail is attached to the upper end of the main bail
plunger. The plunger is moved up and down by the main bail operating lever
which engages a notch in the lower end of the plunger, FPivoted on the same
shaft with the main bail operating lever is the main bail bell crank.
Contact between the lever and the bell crank is made by means of the main
bail adjusting screw. Tension exerted by the strike * spring (attached to the
main bail operating lever) holds the main bail bell erank roller against the
periphery of the main bail cam,

At the end of each revolution of the main bail cam, the main bail bell ecrank
roller will be on the high portion of the cam, and the main bail will be
held in its lowest position against the tension of the striker spring. As
the main bail cam revolves, the bell erank roller will move against the low
portion of the cam, allowing the main bail to be pulled upward by the striker
spring. During the upward motion of the main bail it will first allow all
the pull bars to be pulled against the code bars by their respective springs.
The selected pull bar will be pulled farther to the rear than the rest, into
the path set up in the code bars. As the main bail continues on its upward
stroke, it will engage the notch in the selected pull bar only, (the remain-
ing ones being held out of engagement by the code bars) and carry the pull
bar upward so that it throws the type bar, which is connected to it, against
the platen thus printing the character. As the pull bar is moved upward,

the stripper plate, located above the notches in the pull bars, cams the
selected pull bar out of engagement with the main bail, shortly before the
type bar reaches the platen. Momentum carries the type bar the remaining
distance,

The main bail bell crank roller will again ride onto the high portion of
the main bail cam as it completes its revolution. Thus, the main bail is
brought back to its lower position and all the pull bars are positioned
sufficiently forward to clear the code bars so that the code bars are free
to move in either direction. The code bars are then set for the succeading
letter and the printing operation is repeated as previcusly described.

@ Bar Lockl r \F ra 20

The code bars must be held in their selected positions during the time in
which printing of the characters takes place. This is accomplished by the
code bar locking lever which is located to the right of the pull bars,

When the main bail is in its lower position the code bar locking lever is
held away from the "V" shaped notches in the code bars. When the main bail
moves upward, the gode bar locking lever is permitted to be pulled by its
spring, into the "V" ghaped notches,
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Spacing (Figure 22)

Spacing is accomplished by revolving the platen counterclockwise, the
equivalent of one letter space, after each character is printed. A tape
feed roll holds the paper tape against the platen, thereby causing the tape
to move with the platen, see Figure 21. QGeared to the platen shaft, is the
spacing shaft, on which is mounted the spacer ratchet wheel.

The platen is rotated by means of the spacer operating lever through the
medium of the spacer feed pawl which engages the spacer ratchet wheel
(Figure 22), The spacer operating lever is located immediately in front of
the main bail plunger and its roller is held against the plunger by the
spacer operating lever spring. As the main bail plunger moves up and down
the lever roller rides into and out of an indent in the plunger. The spacer
feed pawl, attached near the lower end of the spacer operating lever, is
held against the spacer ratchet wheel by its spring. Each time the plunger
rises to actuate the printing of a character, the spacer feed pawl engages
the next tooth on the ratchet wheel. On the down stroke of the plunger, the
spacer operating roller will be pulled intoc the indent by the lever spring,
thereby causing the feed pawl to rotate the spacer ratchet wheel on the
spacing shaft. The motion of the spacing shaft is transmitted to the platen
shaft through the spacing and platen shaft gears. Note: When functions are
operated spacing is blocked (see "Spacing Cutout").

Spac t 22

The spacer locking pawl i1s normally held out of engagement with the spacer
operating lever by the rear extension on the spacer locking bail., During
the operation of any function pull bar, an extension on its lower end will
engage an arm of the spacer locking bail and raise it. The rear extension
on the locking bail will be moved away from the spacer locking pawl so as to
allow the spacer locking pawl spring to pull the pawl into engagement with a
notch on the lower end of the spacer operating lever, thus making the spacer
operating lever inoperative,

Ribbon Feeding (Figure 23)

The ribbon feed lever is operated by an indent in the main bail plunger.
Attached to the upper end of the ribbon feed lever, is the ribbon feed pawl,
which engages with the teeth on the ribbon feed ratchet. With each
operation of the main bail, the ratchet is rotated a slight asmount. This
motion is carried through either one of the two bevel gears on the ribbon
spool shafts, causing one of the ribbon spools to be revolved.

Ribbon Reverse (Figure 2L)

Reversing of the ribbon is accomplished in the same manner as described for
the page typing unit (sending station). A detent plunger holds the bevel
gears on the ribbon feed shaft in mesh with the ribbon spool shaft gear.




Shift (Figure 2

When the figures shift pull bar is raised by the main bail, its extension

engages the carriage locking pawl and moves it out of engagement with the
carriage locking toe. The carriage spring will then move the carriage to
the forward or shifted position.

tters t 26

When the letters pull bar is raised by the main bail, its extension engages
the rear amm of the shift rocker lever and moves the front arm of the shift
rocker lever down against the shift rocker arm. The upper forked end of
the shift rocker, in turn, will be moved toward the rear. The extension on
the platen carriage, being engaged in the forked portion of the shift
rocker, will move the carriage to its rear position. The carriage locking

pawl then engages the carriage locking toe and holds the carriage in the
"letters" position. »

ounte ce

Mounted on the printer base plate, to the left of the platen, is a counter-
balance which insures uniform shifting of the carriage when the printer is
operating on an inclined plane.

e



PROJECTOR_CABINET

The lower section of the projector cabinet encloses a projector frame which
supports the receiving page typing unit, motor unit and optical system, The
receiving tape printer is mounted on a hinged bracket attached to the cabinet

side frame above the projector frame (Figure 33). The upper section mounts a
screen, mirror and exhaust blower.

The projector frame is equipped with wheels that ride on two tracks, thus per-
mitting the frame, typing unit and optical apparatus to be rolled forward for
greater accesslbility. ihen the projector frame is in the operating position,
the wheels drop into recesses in the track. In this position, the frame is
secured by bolts.

The optical system is illuminated by a 500 watt lamp and this illumination is
controlled by a concave reflecting mirrer and a condenser. The concave mirror
is positioned close to the lamp and directs the light toward the condenser.
The condenser consists of one double-convex lens and two plano-convex lenses.
The condenser collects the light and concentrates it on the transparent web,

where the web emerges from the typing unit, to provide maxdmum illumination of
the portion of the message to be projected.

An objective lens (Figure 35), mounted on the main portion of the projector
frame, magnifies the object (the message recorded on the transparent web) and
focuses it on a translucent screen in the upper section of the cabinet. A
small plane mirror is interposed between the object and the objective lens and
a large plane mirror is interposed between the cbjective lens and the sereen,
Both plane mirrors are used to change the direction of the light beam.

A red filter assembly to give the projected light red color characteristics
for preserving dark adaptation of personnel viewing the screen is provided in
the supplies stowage case. iWhen its use is required it is inserted in the
objective lens housing on top of the cbjective lens,

A holder mounted on the right wall inside the lower section of the projector
cabinet is provided for holding the filter assembly when not in use,

The lamp and concave mirror are enclosed in a lamp house and the lamp house
and condenser are both mounted on a portion of the projector frame that is

hinged at the rear and may be raised to permit easy access to the typing unit.
See Figure 34.

The entire optical system is illustrated on drawling B59-1D,page 222,



INSTRUCTIONS FOR ASSEMBLING STATION EQUIPMENT

Sen Station

Instructions for Installing Parts to Secure Printer Base to Table

HOTE: The parts required for this purpose are packed with the table.

1.

2.

L.

With the wvertical sections of the 102349 brackets toward the center of the
table, mount these brackets in the holes provided in the left and right pad
retaining channels on the top of the table, using the 1179 screws, 2191
lock washers, 7002 washers, and 97908 spacers furnished. The spacers are
to be mounted in the pad retaining channel at the bracket mounting screw
holes.

fissemble a 2449 lock washer on the short threaded end of each of the four
102809 studs furnished, and assemble the studs into the tapped holes in
the base unit base plate,

Add an 8381} spacing washer on each of the studs just assembled and set the
base unit on the table so that the studs enter the holes in the resilient
mountings. Insert the keyboard in the base unit and set the typing unit on
the base unit. uake certain that there is approximately 1/16" clearance
between the felt pad and the base plate. Use a sufficient number of 23814
washers to.meet this requirement.

Secure the base unit to the resilient mountings using the 2846 washers,
2449 lock washers, and 34-1 nuts also furnished.

Instructions for Hounting Model 15 Printer liotor, Typing, and

Keyboard Units on the Base Unit

NOTE: The motor unit, typing unit, and the keyboard unit should be mounted on

the base unit in the following order.

Motor Unit

The motor unit is to be mounted on the rear right-hand corner of the base
by means of three hexagon head screws, These screws are found in place on
the base.

Remove the three motor unit mounting screws from the base and slide the
motor unit in against the spring contacts, Holding it in this position,
put the three mounting screws in place. Tighten the two front screws and
then back them off about 1/4 of a turn., Do not tighten the rear mounting
screw until the typing unit is in place,
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Iyping Unit

Underneath the typing unit are two hexagonal studs for the purpose of
protecting the typing unit mechanism from injury when setting the unit on a
bench, table, etc. These two studs enter clearance holes in the base unit,

To secure the typing unit to the base unit, three thumb screws are provided.
Remove these screws from the base. The exact location of the typing unit on
the base unit is determined by two dowel pins located in the two forward
machined surfaces of the base unit. The right-hand dowel pin fits into a
hole in the typing unit casting, while the left-hand dowel pin fits into a
slot cut in the casting.

CAUTION: When setting the typing unit on the base unit, be very careful not
to Jam the bakelite main shaft gear against the motor pinien.

In 1lifting the typing unit, face the front of the unit, With the right-hand,
take hold of the flat projection on the right-hand typing unit casting.

With the left hand, take hold of the extreme lower front corner of the left-
hand casting. Lifting and moving should be done carefully soc as not to put
any part under undue strain which might throw it out of adjustment.

When setting the typing unit on the base unit, lower the left side down first
all the way, holding the right side so that when the left side is resting on
the base unit, the main shaft gear is just ready to mesh with the motor
pinion. Now with the left hand, turn the motor fly wheel, while at the same
time lower the right end of the typing unit, taking care that the motor
pinion properly meshes with the main shaft gear.

Alignment of Motor Finion and Main Shaft Gear

(a) Facing the front of the base unit and with the keyboard removed from
the base, visually check the lateral alignment of the motor pinion and
the main shaft gear to determine if a center line of the gear coincides
with & vertical line through the center of the hole in the motor pinion.
If these lines do not coincide, remove the typing unit from the base
unit and loosen the four motor mounting screws.

Replace the Lyping unit on the base unit, and shift the motor to obtain
the foregoing condition as nearly as it is possible to determine by
eye, See that the edges of the motor base are parallel to the edges

of the motor plate. Then remove the typing unit and tighten the four
motor mounting screws.

(b) Loosen the rear motor plate mounting screw and the lock nut on the
motor plate adjusting screw. Replace the typing unit and tighten the
three typing unit mounting thumb screws. By means of the adjusting
screw, adjust the vertical position of the motor pinion until there is
a4 barely perceptible amount of backlash between the motor pinion and
the maln shaft gear, at the point where there is the least amount of
backlash in one complete revolution of the main.shaft.

Apply a film of grease to the motor pinion,



Viire the printer base in accordance with wiring diagram,

Start the motor. Carefully readjust the vertical position of the motor
pinion, by means of the adjusting screw, until the gear noise is
reduced to a minimum,

CAUTION: Care should be exercised in adjusting the vertical position
of the motor pinion while the motor is running, in order to
avold damaging the main shaft gear or reducing the speed of
the motor as the result of too close a mesh between the gear
and the pinion.

Tighten the three motor plate mounting screws and the adjusting screw
lock nut. Recheck the backlash between the motor pinion and the main
shaft gear.

Keyboard Unit

CAUTION: When mounting the keyboard unit to the base unit, be very careful
not to jam the bakelite gear on the keyboard unit against the
steel gear it meshes with on the main shaft of the typing unit.

The keyboard unit slides into the opening in the front of the base unit
upon two angle irons acting as rails. The two plates, fastened under the
keyboard unit on the right and left-hand sides, go under the rails. The
keyboard unit is held into place by means of the two thumb screws located
on the keyboard unit,

Slide the keyboard unit into place slowly and, at the same time, rotate the
motor flywheel back and forth so that the keybosrd unit gear will mesh
properly with the gear on the typing unit. When the keyboard unit is in
place, tighten the two thumb screws.

Mounting the Printer Cover

Flace the printer cover over the printer and secure it to the brackets on
the table by means of a thumb screw in each side of the cover.

FPaper Roll and Ribbon

See Figures 37 and 38,
RECEIVING STATION

l. (a) Remove the lower section of a pro jector cabinet (PCL-1) from its
packing box.

(b) If necessary to remove base in order to pass through doorways,
etc., remove as a complete assembly the two channels with
resilient mountings, the angle iron tracks and the floor plate.
This may be done by removing the four bolts in the inner corners
of the cabinet only.



2,

De

(e)
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(c)
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Move the unit to the point of installation and replace the base assem-
bly if removed in (b).

Fasten the unit to the deck by means of 1/2" bolts through the holes
provided in the resilient mountings. (See drawing B59-1lD for location
of mounting holes.)

Comnect the six incoming wires to the control panel terminal block as
shown in eircuit B59-D.

Select the upper section of a projector cabinet (PCU-1) having the same
serial number as the lower section.

Unpack the unit selected in (a) and place in position on top of the
lower section of the cabinet with the open side of the upper section
to the front. Secure the upper section to the lower section using the
cap screws and washers provided. These parts may be found in a ecloth
bag tied inside of the upper section.

Run the long two-wire cable, which is fastened in the lower section, up
along the rear corner of the upper section to the blower and connect it
to the two terminals to which the blower motor is connected. A cable
clamp is provided on the blower mounting bracket to hold the cable in
position.

Unpack a 98048 mirror and mount it in the upper section of the cabinet
using the screws and washers which are furnished in a bag tied to the
frame of the mirror. The mirror frame bracket,which centains two
mounting holes, fastens to a bracket located on the lower rear wall of
the upper section. The other two brackets are fastened to the top of
the upper section. The screws pass through body holes in the brackets
into tapped holes in the cabinet, '

Remove the screen frame from the front of the upper section and install
a 9686l projector screen. To do this, unroll the screen and place it
over the opening in the upper section of the cabinet. Begin lacing by
carrying the cord from the center eyelets on the upper and lower edges
of the sereen, over corresponding center studs on the cabinet. Lace
from these centers toward each end and tie the ends of the lacing cord
securely.

Replace the screen frame.

Unpack a projector frame unit (FF-2).

Aemove the string which is used to tie the counter-ballast (the block
of steel on four rollers located at the rear of the frame) to the frame.
See Figure 35.

Place the web rewind spindle, which is tied to the frame, in position

in the two brackets on top of the projector frame. The large pulley
should be located to the left.




6e

T
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9

10.

11.

(2) Unpack a page typing unit (BP90/186) end assemble the two web spindle
support brackets (Figure 34) which are with their mounting screw washers
in a bag tied to the unit., The brackets should be assembled on the in-
gide surfaces of the two feed mechanism mounting brackets. The bracket
which carries the flat spring should be mounted on that feed mechanism
bracket which is furthest from the carriage return spring drum.

(b) Place a roll of transparent web on the spindle which is tied to the unit
and place the spindle in positicn in the typing umit.

(e) Install a ribbon in the machine as shown in Figure 38.

Remove the four thumb screws from the front plate on the projector frame and
raise the hinged section of the frame upward to its latching position. Then
place the typing unit in the frame and fasten it in position with the three
thumb screws and one fillister head screw which are in a bag tied to the frama,
Slip the counter-balance link over the post on the type bar carriage,

Check the "Motor Position Ad justment" as specified on Page 100,

Start the transparent web through the typing unit and projector frame as shown
in Figure 147. Place the belt, which may be found tied to the projector frame,
around the pulley on the typing unit and the pulley on the rewind spindle.

The belt should be twisted once.

Note: The transparent web should be centrally located on the rewind spindle
approximately one—half inch from the flange on the spindle hub, The :
web will seek its own location on the spindle as the machine is operated.

(a) Unpack a tape printer (FP81DM103)s. Remove the four mounting nuts and
washers from the screws in the tape printer hinged support bracket in
the lower section of the cabinet and place the printer on the bracket }
with the platen roll to the front. Replace the nuts and washers thus -
fastening the printer securely in place.

(b) Place a roll of tape in the tape reel container and feed it through
the machine and out through the rectangular opening in the side of the
cabinet, (See Figure 39.)

Note: When placing & roll of tape in the tape container, be careful not |
to distort the roll so that its outer edge rubs against the sides
of the container, This condition may cause improper functioning
of the printer when the ship rella,
{c) Install a ribbon in the machine as shown on Figure LO. !
(d) Insert the six point plug in the upper receptacle on the control panel. |
(a) Place the projector frame with page printer in position in the lower !
section of the projector cabinet and fasten in position by means of the |
four cap screws and washers which are in a bag tied to the projector frame,

(b) Insert the six point plug in the lower receptacle on the control panel.



INSTRUCTIONS FOR CARE OF THE PROJECTOR SCREEN

CAUTION: Under no circumstances should the screen be folded,
creased, or handled carelessly.

If a screen has been shrunken or wrinkled in storage, special care should be
exercised when mounting it on the cabinet. The lacing should be tightened
gradually over a period of several days in order to restore the screen to
its original shape and size without damaging it.

lean

The crystalline surface of the screen should be clesned when necessary by a
dry process, using a clean brush, not too harsh. The non-crystalline side
of the screen which should always face toward the projector, may be cleaned
with either a brush or a soft cloth. If this method is not sufficient, a
clean soft cloth dampened with wood alcohol or grain alechol may be used,



The following adjustments are arranged in a sequence that would be
followed if a complete readjustment of the printer were undertaken,
This fact should be kept in mind when a single adjustment is to be
m-.

When the text of any adjustment in these instructions specifies
the setting up of a certain character or function, the following
method should be used:

Rotate the main shaft until the printing bail is in its extreme
rear position, Hold the front edges of those vanes down which
correspond with the marking impulses of the combination (see
Figure 1 for code chart) to be set up., Then rotate the main

shaft in accordance with the instructions outlined in that particue=
lar adjustment,

The spring tension valuam given in these instructions were derived
from measurements made with Teletype spring scales. These spring
scales are calibrated for use in a vertical "pull"™ position., When
used in any other position, the reading is an indicated valve,
Therefore, in order to obtain the proper spring value readings,

the =pring scales which are included in the tool list should be used,

NCTE: In all the figures of these instructions, fixed pivot points
are deaignated by solid black ecircles,

TYPING UNIT ACJUSTMENTS

gtructions for Removing the Bar Ca from the Unit

To do this, operate the carriage return lock bar (Figure 8%), and
move the carriage to the extreme right. Operate the dashpot lever
(Figure 85), locking the carriage in this position. Hold the
carriage return spring drum so that the spring cannot unwind. Then
unhook the draw strap from the carrlage and hook the eyelet of the
strap onto the margin bell hammer spring post (Figure 83)., Move the
right margin adjusting screw arm (Figure 55) to the rear, Operate
the carriage return lock bar again and remove the carriage by sliding
it off to the right,

Plunger Gulde Roller Bracket Adjuitment = See NHote (A

There should be not more than .010" clearance between either the
right or left end of the pull bar bail and the stripper plate when
the bail is moved to its extreme forward position. Also the flanged
guide roller should be parallel, or within ,002" of being parallel,
to the surface of the plunger, and both guide rollers should rotate

fl‘ﬂ!l.j"i

(A) The=s requirements should be checked with the type bar carriage
removed,



To adjust the position of the pull bar bail with relation to the
stripper plate, loosen the plunger guide roller bracket mounting
screws and move the bracket to the right or left. To adjust the
flanged roller with relation to the plunger, move the roller end
of the bracket up or down with the mounting screws friction tight,
Tighten the mounting screws,

Plunger Roller Eccentric Mounting Stud Adjustment (Figure 41) = See Note (A)

There should be some play, not more than ,00L", between the pull

bar bail plunger and the rollers. Check for this play throughout
the entire travel of the plunger,

Adjust the position of the eccentric mounting stud to obtain this
requirement.

THE TYPE BAR SEGMENT ASSEMBLY SHOULD BE REMOVED FOR CHECKING THE
TWO FOLLOWING SPRING TENSION EEQUIREMENTS.

NOTE: To check the two following requirements, remove the type
bar back stop (Figure 46), unhook the ribbon carrier from
the ribbon osecillator lever (Figure 52), and remove the
type bar segment mounting screws (Figure 42). Hold the
pull bars out of engagement with the code bar mounting
plate (as an aid, use a plece of string or wire under the
pull bars), and slide the assembly forward.

Pull Bar ension (F © - See Notes (A) and (B)

With any spring unhooked from its pull bar, hook an & oz, scale in
the spring eye and pull vertically. It should require 2=1/2 to
3=1/2 ozs, to pull the spring to its position length.

bbon Feed Pawl Spr Tenslon - See Notes (A) and (B)

With the pull bar bail (Figure 44) in its extreme rear position and
the carriage held in its normal position, unhook the ribbon feed

pawl spring from its post, With an 8 oz, scale held in a horizontal
position and hooked in the spring eye, it should require 2«1/ to 3«1/L
o583, to pull the spring to its position length.

Replace the type bar segment assembly, the type bar back stop, and the
ribbon carrier. Care should be taken to locate the ribbon oscillator
lever (Figure 52) in its slot,.

Code Bar Mounting Plate Adjustment (Figure Lb)

With the pull bar bail in its extreme rear position, move the code bars
to the right. Then move the pull bar bail opposite the pull bar humps,

(A) These requirements should be checked with the type bar carriage
removed,

(B) These requirements should be checked with the type bar segment
assembly removed from the type bar carriage.
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There should be 008" to ,020" clearance between the humps on all
pull bars and the pull bar bail,

NOTE: When checking this adjustment all the play of the pull bar
bail should be taken up in a direction to make the clearance
a minimum,

To adjust, remove the bell crank mounting plate assembly (Figure 53)
from the type bar carriage assembly, being careful not to bend the
bell crank retainers. Position the code bar mounting plate by means
of its elongated mounting holes to secure the specified clearance.

bbon Feed Shaft Plates -
See Note (A

The left end of the ribbon feed shaft should be flush with the inner
end of the left vertical feed shaft bevel gear teeth, when the ribbon
feed shaft is in its left position and the left vertical feed shaft
bevel gear is held in engagement with the ribbon feed shaft gear., A
like condition should exist when the ribbon feed shaft is in its right
position and the right vertical feed shaft bevel gear is held in
engagement with it,

To adjust, loosen the mounting screws of both right and left ribbon
spool brackets and move the brackets up as far as the elongated
mounting holes will permit, Tighten the mounting screws with the
brackets vertical, Adjust the right bearing plate by means of its
clamping nuts to meet the first requirement. Adjust the left bearing
plate in a like manner with the ribbon feed shaft in its right posi=
tion to meet the latter requirement.

Ribbon Feed Shaft Detent Spring Adjustment (Figure 45) = See Note (A)

The center of the ribbon feed shaft detent roller should be at the
same height as the center of the ribbon feed shaft, and the shaft
detent should travel equally on either side of the detent roller
when the shaft is moved from its extreme left to its extreme right
position or vice versa,

i
To adjust, loosen the mounting serews of the ribbon feed shaft detent
spring, and position the spring.

Bibbon Feed Shaft Detent Spring Pressure (Figure 45) - See Note (A)

Move the ribbon feed shaft to its extreme left position. Hook a 32
os. scale over the detent roller hub and pull horizontally toward the
rear of the type bar carriage. It should require 19 to 23 ozs. to
start the roller moving away from the detent., Then move the ribbon
feed shaft to its extreme right position and check the pressure of the
detent spring in the same manner., These two pressures should be
within 2 ozs. of being equal,

(A) These requirements should be checked with the type bar carriage
removed,



To increase or decrease the spring pressure, remove the spring and
bend it, To equalize the pressure, position the spring to right
or left,

Vertical Ribbon Feed Shafts Adjustment (Figure L6) = See Note (A)

The lower ends of the right and left vertical ribbon feed shafts
should be flush with the outside edges of their respective bevel

goars,

Adjust by means of the bevel gear set screws, being sure that when
the set screws are tightened they bear against the flat faces on
the shafts,

Ribbon Brackets Ad ent

With the ribbon feed shaft in its left position, the left vertical
ribbon feed shaft should have some end play, not more than +015%,
during one revolution of the vertical ribbon feed shaft bevel gear,
The right vertical ribbon feed shaft should have a like amount of
end play, when the ribbon feed shaft is in the right position,

NOTE: When checking the vertical feed shafts for end play, take
up the bearing play of the ribbon feed shaft in a direction
to make the end play of the vertical feed shaft a maximum.

Adjust both right and left ribbon spool brackets by means of their
elongated mounting holes to meet this requirement, being sure that
the brackets are vertical,

Ribbon Spool Shaft Spur Gears Adjustment (Figure 47)

The ribbon spool shafts should have some end play not more than .006™,

To adjust, loosen the set screws of the vertical ribbon feed shaft
spur gears and move the gears out of engagement with their respective
ribbon spool shaft spur gears. Then position the ribbon spool shaft
spur gears by means of their set screws. When tightening the set
screws make certain that they bear against the flat faces on the'
shafts.

ertical Ribbon Feed Shaft s F

Both right and left vertical ribbon feed shaft spur gears should line
up with their respective ribbon spool shaft spur gears,

To adjust, position the vertical ribbon feed shaft spur gears by means
of thelr sst screws making sure that the set screws bear against the
flat faces on the shaftas,

(A) These requirements should be checked with the type bar carriage
removed,
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Ribbon 1 stment

The centers of the ribbon rollers should be 3/4" to 7/8" in front of
& line through the centers of the ribbon spool shafts. There should
be no bind between the ribbon spool shaft spur gears and the vertical
ribbon feed shaft spur gears at any point in their engagement,

To adjust, position each ribbon spoocl cup by means of the nut on its
ribbon spool cup bushing. When tightening the nut, take up the play
between the ribbon spool cup bushing and the bracket in a direction

to make the play between the spur gears a maximum. (See Figure L7 for
location of parts.)

Vertical Ribbon Feed Shaft Spring Tension Adjustment (Figure 48)

Move the ribbon feed shaft to the right, thus disengaging itz gear

from the gear on the left vertical feed shaft, Hook an 8 oz, scale
ontco the pin on the left ribbon spool shaft and pull in a horizontal
direction. It should require 2-1/2 to 3-1/2 ozs. to start the shaft
turming. Move the ribbon feed shaft to the left and in the same

manner check the spring tension of the right wertical ribbon feed shaft.

To ad ~=t, position the collars on the vertical feed shafts (Figure 47),
by means of their set screws to obtain the proper tension.

Ribbon Reverse Shafts Adjustment (Figure 49) = See Note (A)

There should be 040" to ,060" clearance between the bottoms of the
ribbon spool cups and the upper ends of the ribbon reverse shafts when
the ri*“cn reverse arms are held up againat the ribbon spoocl brackets.

To adjust, loosen the set screw of the ribbon reverse arm, and if
necessary the set screws of the collar, and the link of the left ribbon
reverse shaft, Position the shaft while holding the ribbon reverse arm
up against the ribbon spool bracket and then tightem the ribbon reverse
arm set screw., Adjust the right ribbon reverse shaft in the same manner,

bbon Reverse Shaft Co A

The ribbon reverse shafts should have some end play, not more than ,008"
and the ribbon reverse shaft collars should be positioned so that there
is 1/4L" to 5/16" between the centers of the set screws and the edges of
their respective ribbon spool brackets.

To adjust, position the collars by means of their set screws while
holding both ribbon reverse arms forward against their stops,

(A) These requirements should be checked with the type bar carriage
removed,
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Ribbon Reverse Shaft Link Adjustment (Figure 50) = See Note (A)

The ribbon reverse bail should clear both left and right ribbon
reverse pawls ,015" to ,04L0"™ when the pull bar bail is in its
extreme rear position and both the left and right ribbon reverse
armes are held forward against their stops. When checking the ,015%
clearance between either ribbon reverse pawl and the ribbon reverse
bail, the play in the ribbon reverse bail should be taken up in a
direction to make the clearance a minimum, When checking for the
«0LO" clearance, the play in the ribbon reverse bail should be taken
up in a direction to make the clearance a maximum,

To adjust, position the ribbon reverse shafts links by means of their
sel screws, At the same time see that the ribbon reverse pawl links
do not bind at their shoulder screws.

Ribbon Reverse Pawl Spring Tension (Figure 50) = See Note (A)

With the ribbon feed shaft in its left position and the pull bar in
its extreme forward position hold the carriage so that the ribbon
spool cups are domm, Then hook an 8 oz, scale in the notch of the
left reverse pawl and pull horizontally toward the rear of the
carriage, It should require 1 to 2 oszs, to start the pawl moving,
Move the ribbon feed shaft to its right position and, in the same
manner, check the tension of the right ribbon reverse pawl spring,

rse Bail ressi - See Note (A)

With the type bar carriage held so that the ribbon spool cups are in
a dommward position, hook a 4 1lb, scale in the comer at the left
end of the ribbon reverse bail, and pull horizontally toward the
front of the carriage. It should require 2 to 4 lbs, to start the
ribbon reverse bail moving. Measure the right spring compressicn

at the right end of the ribbon reverse bail for this requirement in
the same manner,

Type Bar Backstop Adjustment

With the pull bar bail in its extreme rear position there should be
not less than ,0l0" clearance between the backstop and the pull bars
when the type bars are held in the guide. Make this check on the
two end pull bars and the middle pull bar.

To adjust, set the up and down position of the type bar backstop by
means of its elongated mounting holes to meet this requirement. (See
Figure 46 for location of parts,)

NOTE: When making this adjustment, it is desired that the end type
bars rest against the backstop along the entire width of the
backstop. It is permissible, however, to allow a clearance
of not more than ,0l0" between the front end of the type bar
and the backstop.

(A) These requirements should be checked with the type bar carriage
removed,






