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DESCRIFTION OF THE TYPE WHEEL PAGE PRINTER
 MODEL 24

GENERAL

The Model 24 Teletype Type Wheel Page Printer is & machine designed for interchang-
ing messages between two or more points. A sending-receiving station coneiste of a
keyboard transmitting unit and a printer or typing unit (Illus. 1).

The keyboard transmitting unit provides a base for the typlng unit and is used to
transmit electrical impulses of the five unit code to the Teceiving mechanism of the
typing unit at any station. These received elgnals will cause the typing unit to

print a copy of the message sent by the keyboard operator. Receiving-only stations
use a base unit in place of the keyboard unit.

SBignaling Code

The signaling code used to transmit characters is the "Start-Stop" five unit code
which coneists of five selecting impulses used in various comb inations of current
and no-current intervale. Each group of five selecting impulses is preceded by a
start 1lmpulse and followed by a step impulse used to maintain Bynchronism between
all stations on the circuit. Impulses which energize the selector magnet are known

a8 "marking" and those which do not are known es "spacing." The code used is shown
graphically on Figure 1.

Eeyboard Tranamitter

The keyboard (Illus. 2) consists of a set of key levers, a bank of sending contact
eprings, operating cams, clutch, and gears which mesh with the main shaft gear of the
typing unit. The sending cams are normally held stationary because the clutch mem-
bers on the driving shaft are held apart by the clutch throw-out lever (Figure 2).
When a key lever is depressed, the driven member of the clutech is permitted to move
into mesh with the driving member, causing the tranemitting cam assembly to revolve.
At the end of the revolution, the driven member of the clutch is disengaged by the

clutch throw-out lever and the cam assembly brought to & stop until the next key
lever is depressed.

Beneath the key levers are five selector bars and a universal bar extending across
the width of the keyboard (Fig. £). The selector bars are provided with saw tooth
shaped notches as shown in Fiiurﬁ J according to the requirements of the Bignaling
code. These bare rest on rollers and are gulded at each end so that they may be

easily moved endwise. When & key lever is depressed it strikes the slanting aildes
of these notches moving the bars either to the right or left depending upon whether
the Impulses corresponding to the bars are to be epacing" or "marking" impulses.

The univereal bar is pivoted at each end in such a way that the depreseing of any
key lever rotates it. As the universal bar rotates, the trip-off pawl is moved for-
ward against the lower end of the intermediate pawl. The rear extension on the in-
termediate pawl will then move the clutch throw-out lever out of engagement with the
driven clutch member. Thus, whenever a key lever is depressed, the selector bars
are set and the tranemitting cam assembly starts to rotate (Fig. 2).

Each selector bar engagee a vertical locki lever at its right extremity and posi-
tione 1t to correspond with the elgnal impz%aeu 10 be transmitted (Fig. 3). Each
locking lever controles the motion of & contact lever by elther allowing the contact
lever to close its contact when the cams revolve or restricting the motion of the
contact lever. If the upper end of the locking lever is positioned to the left cor-
responding to a "spacing" impulse, it engages the contact lever and prevents it from
rlelng into the indent of the cam as it rotates, thus holding the cirouit open for
that impulse (Fig. 3-4). If the locking lever is positioned to the right correspond-
ing to a "marking" impulse, it does not interfere with the movement of the contact
lever (Fig. 3-B). Then as the cam revolves, the contact lever rides on the cam sur-
face and rises into an indent, thereby allowing its contact to close sending out a

"marking" impulse. As the cams rotate the impulees, either "marking" or "spacing",
are transmitted in succession.
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The start-stop cam (Fig. 2) controls an additional contact lever which actuates the
start-stop contacts. These contacts are opened at the be inning of each revolution
of the cam shaft to transmit the "start” impulse {apaeing? and remain open during
the transmisesion of the five selecting impuleses. After the fifth impulse has been
transmitted, the start-stop contacts will again close sending the "stop" impulse
(marking) to the line. These contacts will remain closed until the next key lever
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ie depressed. At the end of the revolution the driven clutch member is cammed out
of mesh with the driving clutch member and prevents the cam asgembly from rotating
further until the next key lever isg depressed. The lock loop which is raised by
the lock loop cam at the end of each revolution is used while in its down position
to engage the locking levers, thus preventing a change in the selection while the
cam assembly is rotating (Illus. 2). This arrangement also makes it impossible to
iepreaa another key lever until the signal for the previous character hes been
ransmitted.

The keyboard is equipped with a space repeat device which permits the transmission
of continuous spaces fFig. 2). Wnen the space key lever is depressed, the space
repeat rod attached to the space key lever extension will rotate the intermediate
pawl in turn holding the clutch throw-out lever out of engaﬁement with the projec-
tion on the driven clutch. Thus the transmitter cam assembly will be permitted to
revolve continuously until the space key lever is released.

TYPING URIT

The type gnlleta of the model 24 tysing unit (printer) are gulded in grooves in the
type wheel (Illus. 1) so that the selected type pallet may be moved mechanically
against the platen. The type pallet to be selected is determined by the setting of
five code disce, waich are actuated by line signals through the medium of the selec-
tor mechanism. The code discs are so arranged that notchee on their outer edges
will be lined up permitting a selected Btop pin to move into the path of a stop arm
located on the type wheel shaft. Thus, the type wheel will be stopped so that the
selected type pallet will be positioned opposite the print arm which pushes the pal-
let against the platen. The various functions; line feed, space, carriage return,
figure shift, letters shift, etc., are also accomplished mechanically. A motor
dri;aa the type wheel and main shafts, which supply power to all mechanically oper-
ated parts.

The main shaft and type wheel shaft gears are located near the lower ends of the
shafts and mesh with the motor pinion. The main shaft gear is attached to the main
shaft, but the type wheel shaft gear is attached to & friction clutch which is
mounted on the lower end of the type wheel shaft. Thus, 1t may be seen that the
main shaft will be caused to rotate continuouely during the period the printer is

in operation, but the type wheel shaft will be rotated only when the stop arm is
not engaged with a stop pin. The main shaft gear also drives the keyboard cam shaft
t?rough the medium of the idler gears and shaft and transmitting shaft gear (Illus.
e2).

Main Bhaft Assembly

The selector cam sleeve is fitted over the upper end of the main shaft and is driven
through the medium of a friction clutch (Figz. 4). The operating cam operates the
printing bail, and the transfer and function cams operate their respective bails.
These three baile are operated through the main shaft clutch which is controlled by
the selector cam.

Selecting Unit

Tne purpose of the selecting unit is to receive the 8ignals from the transmitting
station, distributing them mechanically, thereby setting up various combinations on
the swords. These combinatione will determine the character to be printed or the
function to be operdated. The selector mechaniem is controlled by the selector mag-
net which receives the code impulses from the line (Fig. 5 & 6). Normally the arm-
ature of this magnet is pulled up and the stop arm is againet the stop lever which
in turn ie held by the trip latch. Because the stop arm, which is a part of the
selector cam sleeve, is engaged with th: stop lever, the cam sleeve is prevented
from revolving. When the "Start" impulse ("spacing," no-current) is received, the
armature ls released and pulled away from the magnet pole pleces by the armature
epring. Thie will move the tiip latch out of engagement with the stop lever,
thereby releasing the stop lever and arm, allowing the cam sleeve to revolve with
the maln shaft. As the cam sleeve revolves, the armature cam moves the armature
momentarily againet the selector magnet. If the impulse received is "“marking." the
magnet will continue to hold the armature in the attracted poeltion during that im-
pulee. However, if the impulse received 1is "spacing," the armature will be pulled
away from the magnet by the armature spring.




STOF ARM

FRICTION CLUTCH -
SELECTOR CAM SLEEVE

SELECTOR LEVERS

DRIWING CLUTCH

MAIN SHAFT CLUTCH
DRIVEM CLUTCH

CLUTCH THROW-0UT LEVER BRACKET

OPERATING Cak
MAIN SHAFT GCAM

TRAMSFER CAM SLEEVE
FUMCTION Cas )

CLUTCH THROW=-0UT LEVER

SHIMS

FIGURE 4

Each sword is operated by & selector cam through a selector lever (Fig. 6). For in-
stance, suppose that the code for the letter "E" is received. Upon the reception

of the "etart" impulse (& no-current impulse), the armature is moved away from the
magnet, imparting motion first to the trip latch plunger (Fig. 5) which in turn
causes the bell crank to move the trip latch out of engagement with the stop lever
releasing the stop arm as explained previously. The selector cam sleeve starts to
revolve and the No. 1 selector cam engages the No. 1 seleactor laver when the first
impulse of the letter "E" ("marking" or current impulse) has already been received

by the magnets from the line. The magnet armature which had been moved against the
pole pieces by the armature cam remains in that position, bringing the rear extension
of the selector arm (Fig. ©) into the path of the rear esword arm. When the No. 1 cam
passes the No.l selector lever, this lever ls rotated counterclockwiee, carrying with
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it the sword which strikes the rear extension of the selector arm and the aword is
in turn rotated clockwise about its pivot point "A." This positions the sword with
its right (pointed) end near the front stop. As no current is received while the
No. 2,3,4, and 5 cams are passing their selector levers, the magnet armature is re-
leaged each time, and the selector arm moves forward so that the front extension of
the selector arm is in the path of the front sword arm. As the No. 2,3,4, and 5
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cams pass the No. 2,3,4, and 5 selector levers, the corresponding swords will be
poeitioned with their right ends near the rear stop. During the rotation of the
selector cam sleeve and after the reception of the fourth impulse, the sixth cam
releases the main shaft clutch allowing the operating cam and eleeve to be rotated
one complete revolution (Fig. 4). Shortly after the reception of the fifth impulse,
the operating cam will rotate far enough to operate the printing mechanism. How-
ever, the letter printed will not be the one just selected but the character se-
lected by the previous rotation of the selector cam sleeve. Immedlately after the
grinting of the character, the transfer bail will be operated and the selector
evers will be rotated clockwise, by the transfer bail yield springs, moving the
right ends of the swords against the transfer levers (Fig. £). The transfer levers
will now be positioned as follows for the letter "E": Number 1 will have its for-
ward end towards the right and numbers 2,3,4, and 5 will be towards the left. The
rear ends of each of the transfer levers engage code disc levers, which in turn en-
gage the five code discse, rotating the number 1 code disc counterclockwlse and
numbers 2,3,4, and 5 code discs clockwise. In assuming thelr new positions, the
code disce will move the previously selected stop pin out of engagement with the
gtop arm on the type wheel shaft and permit the shaft to revolve untll the stop arm
strikes the "E" pin. The type wheel will then be stopped so that the letter "E" is
oppoeite the platen. The printing of the letter "E" will take place when the next
gelection is received and the operating cam revolves far enough to operate the print-
ing mechaniem.

Locking Cam

The locking cam hes five low and five high portions on ite periphery against which
the locking lever is held by its spring \Fig. 7). During that part of each impulae
when the swords are set by etriking againet the selector arm extension (at the time
the peak of any selector cam is operating the corresponding gelector lever) a low
portion of the locking cam is opposite the locking lever. The selector arm will
then be held firmly in position by the rear arm of the locking lever engaging the
locking wedge on the selector arm. When the locking lever 1s riding on the high
portion of the locking cam, the locking lever rear arm will be held away from the
locking wedge and the selector arm will be free to move in response to the next im-
pulse.; Because the armature cam starts to move the armature toward the selector
magnet before the locking lever releases the selector arm, the selector arm spring
is provided as a yield between the armature and selector arm.
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Main Shaft Clutch Throw-Out Lever

A8 previously stated, the eixth cam on the Belector cam sleeve releages the main
shaft clutch allowing the operating cam and the transfer and function bails cams ‘
to complete one revolution (Fig. 4?. At the end of each revolution of the main
shaft cam sleeve, the lower arm of the clutch throw-out lever engages with the pro-
Jection on the driven clutch and cams it out of mesh with the driving clutch.
Shortly after the fourth impulse has been received, the peak of the sixth cam
strikes the upper arm of the clutch throw-out lever, moving the lower arm out of
engagement with the projection on the driven clutch. This will permit the spring
t0 move the driven clutch into mesh with the driving clutch. Thus, it may be seen
that shortly before the completion of the selection of any character or function,
the operating, tranefer, and function cams will be permitted to revolve one revolu-
tion which will effect the printing of the character or the operation of the func-
tion selected during the preceding cycle. 8Shortly after the completion of the
eelection, the transferring of the new selection to the code discs takes place. The
new selection will then be in readiness for printing during the next cycle (revolu-
tion) of the main shaft cam sleeve.

Type Wh Shaft and Sto ni

The type wheel shaft assembly coneiste of a driving gear, shaft, friction cluteh,
type wheel stop unit, type wheel stop arm, and type wheel. The type wheel stop unit
congists of code diecs, type wheel stop pins, and tension eprings. The five code
discs which are a part of the stop unit have a series of notches on thelr outer
edgee (Illus.l).

At right angles to the code disce and equally spaced around their circumference are
thirty-two stop pins. These pins are located in elots in three guide discs, two
below and one asbove the code disce. Tension springs pull the pine against the edges
of the code diecs and to minimize friction, small rollere are placed on the pins at
the pointes of contact with the code disce. The code disce are rotated slightly in a
counterclockwise direction for "marking" and in the opposite direction for "spacing."
With the code disce set in any combination, their notches will be lined up to permit
one stop pin to move towards the center into the path of the type wheel stop arm, t
thus determining the character to be printed. With the five code discs there are
thirty-two possible combinatlions with which any one of the thirty-two stop pins may
be selected and the type wheel etopped in any one of thirty-two positions. Twenty-
six of the poeitions are used for printing characters and the remaining ones are
used for operating the various functions, such as figurce shift, carriage return, .
etc., as described under "Functions" on page B.

The type wheel shaft is driven through the medium of & friction clutch. The type

wheel is attached to the type wheel shaft so that it cannot rotate on the shaft but ‘.Iﬁr
80 that it may be moved up and down to print upper and lower case characters. The :
etop arm le clamped to the type wheel shaft in a position to bring the selected

character opposlte the platen. While the character ies being printed, the stop arm

is resting againet the selected etop pin and the type wheel shaft le etationary.

To allow ample time for the type wheel to rotate from one position to the next, the

type wheel shaft i1s geared to run 50% faster than the main shaft.
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Frinting

The printing bail is pivoted on the type wheel shaft unit upper casting. The left
eide of the ball extends upward through the printing bail guide into the type wheel,
directly behind the printing position of the type pallets. The right side of the
printing bail extends downward into the path of the print hammer. The printing bail

apring normally positione the ball so that ite printing arm will clear the type
pallets.

The print hammer is plvoted on the print hammer shaft which i1s located on the right
slde of the type wheel shaft unit lower casting. The print hammer spring, attached
to the lower end of the print hammer, holds the print hammer against the eccentric
on the print link. The forward end of the print link is connected to the operating
bail and the roller on the operating bail engages in the operating cam (Illus. 1).

At the end of each revolution of the operating bail cam, the operating bail roller
is held in the low portion of its cam and the print link is in ite forward position.
Aes the operating cam starts to revolve, the operating bail roller will be moved to-
ward the right as it rides up on the high portion of the cam, and the print link will
be puehed toward the rear, releasing the print hammer. The print hammer epring will
then rotete the print hammer against the printing bail, moving the printing arm
againet the type pallet, printing the selected character. The operating bail roller
will agein be brought to the low portion of ite cam, allowing the printing bail and
print hammer springs to return the bail and hammer to their unoperated poeitions.

The type pallet is returned to ites unoperated position by a garter gpring located
within the type wheel.

Transfer

After printing any character and before printing the succeeding character (except in
the case of a repeated character), it is necessary to allow the type wheel to be ro-
tated to the new position. This is done by transferring the new selection from the

sworde to the code discs, and takes place after the completion of the new selection.

The transfer bail (Illue. 1) rotates on ite vertical shaft, located to the right of
the main shaft. The transfer cam follower arm, located on the lower end of the
transfer bail, has & roller which is held against the transfer cam by a spring. When
the transfer ball cem roller is on the low part of ite cam, the transfer bail yield
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epringe are held away from the eelec%or levers, and the transfer levers lock arm,
mounted on the transfer ball, is in engagement with the transfer levers (Fig. &).
Immediately after the printing of any character, while the operating bail roller is
riding down off the peak of its cam, the transfer bail roiler starts riding up the
high part of ite cam. The transfer baill is rotated clockwise, the tranefer levers
lock arm belng moved out of engagement with the transfer levers and the transfer
bail yleld epringe are moved against the selector levers. The selector levers will
then be rotated clockwise, moving the ewords against the transfer levers. The mo-
tion imparted to the transfer levers will be carried to the code discs by the code
disc levers and the discs will be positioned in accordance with the new selection.

aci

On the Model 24 Printer, spacing between characters is provided by moving the platen.
The platen (carriage) is supported by two "L" shaped rails, one of which is located
below the platen at the front and the other above and to the rear. The carriage is
moved by the spacing gear which is meshed with the spacing raeck. The spacing rack
is mounted beneath the platen, and the spacing gear which engages it is located on
the upper end of the spacing shaft. On the lower end of the spacing shaft is the
spacing ratchet which 1s rotated by the spacing pawl (Figure ﬁ?. The forward end of
the spacing pawl is attached to the function ball which is pivoted on the function
bail shaft, and the lower left extension of the function ball is equipped with a
roller which rides on the function cam (Fig. 10).

At the end of the revolution of the function cam, the function bail roller is on
the lowest portion of the cam. As the function cam revolves, the function bail
starte to rotate, moving the spacing pawl toward the rear into engagement with &
tooth on the spacing ratchet. The actual rotation of the spacing ratchet will not
start untll shortly after the printing of the character. The spacing ratchet and
shaft will then be rotated sufficiently to permit the space retaining pawl to en-
gage the next ratchet tooth, epacing the carriage one character space. Near the
end of each revolution of the function cam, the function bail roller moves onto the
low portion of the cam and the spacing pawl is returned to its forward position.

When the carriage is spaced to the right end of the line, the carriage stop plate
located above the rack moves against the right margin adjusting ecrew, and the car-
riage cannot be moved any farther. Any additional characters received will print
over each other - the movement of the spacing pawl, however, is taken up by ite
yield epring.

Functions

Functions are operated through the medium of function levers and function arms (Fig.
9 & 10). The function levers are pivoted on the rear of the operating bail, and the
function arme are located on the lower end of the type wheel shaft. When the oper-
ating bail roller is on the low part of ite cam, the function levers are held away
from the function arme. When the operating bail 1s rotated by its cam, the function
levers are moved toward the function arms. If the type wheel shaft is positioned by
a function stop pin, a function arm will be lined up with the extension on a func-
tion lever, and the rear of the selected function lever will be moved farther to the
right than the other function levers, and that particular function will be operated.
The operating bail roller will then ride down to the low portion of ite cam, and the
function levere will be moved away from the function arms on the type wheel shaft.

Elght function levers and arme are provided and they are used as follows, starting
at the bottom:

#1 & 2 Contact and Bell Functions - Ring s 1 bell or operate contacts for lock-
ing the keyboard with a break signal and controlling the power to the motor.

#3 Line Spacing (Line Feed).

# Letters 3hift (Lower Case).

#5 Figures Shift (Upper Case).

#5 Lower Case Space Cut-Out i To suppress spacing during

the operation of

w7 Upper Case Space Cut-Out functiona.

#E Carriage return.

—-ﬂ
[ o
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Because a soft (gradual) action ia desirable for the operation of the firet five
functions, they are operated by the function bail through the medium of the five
function pawls, function pawl latches, and the function intermediate levers instead
of being operated directly by the function levers (Fig. 10). The function inter-
mediate levers are in turn operated by the function levers previously described.
The five function intermediate levers are pivoted to the rear of the function levers
80 that the one corresponding to the selected functlon lever will be caused to ro-
tate counterclockwise, in turn moving a function pawl to the right, where it will be
, engaged by its latch. The function pawls are mounted on & shaft beneath the spacer
pawl, on the function bail and are held against the function intermediate levers by
springs. As the function ball cam roller rides up its cam, the function pawls will
be moved to the rear, and the latched pawl will operate its function. The function
bail will then return the function pawlas to their forward position.
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Carrisze Return Function

’ When the carriage return function lever (firet from the top) is moved against its
function arm, the rear end of the lever rotates the carriage return lever into its
1atch1n% position with the carriage return lever latch (Fig. 9). With the carriage |
return lever in the latched position, the space retalning pawl and the spacing pawl i
are cammed away from the spacing ratchet. Thne spacing ratchet and shaft will then
be free and the carriage is returned to the beglnning of the line by the carriage
return spring, drum, and drawstrap. In the meantime, the function levers are moved

| away from the function arms.
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One end of the dashpot lever is engaged with the dashpot plunger and the other end

’ projects into the path of the carriage. Just before the carriage has returned to
the beglnning of the line, a projection on the carriage stop plate strikes the upper
end of the dashpot lever driving the plunger into the dashpot air chamber, thereby
absorbing the shock.

To insure the complete return of the carriage, the carriage return lever latch has
mounted on it the carriage return release lever. Near the end of the stroke of the
dashpot plunger, an eccentric located on the dashpot lever moves the carriasge return
releage plunger against the carriage return release lever. The forward end of the
release lever will then be in the path of the print link. When the print link moves
%o the rear to print the first character of the printing line, the carriage return
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releape lever is also moved to the rear and the carriage return lever latch is dis-
engaged from the latch on the carriage return lever. The carriage return release
lever returns to its normal (umbperated) position, permitting the spacing and space
retaining pawls to move into engagement with the spacing ratchet.

Figures and Letters Shift Functions

The upper extension of the shift ball engages the type wheel collar so as to control
the vertical position of the type wheel on its snaft. The lower end of the shift
bail has two arms, the forward one of which is engaged by the unshift lever and the
rear one by the shift lever. These shift and unshift levers are pivoted on the
print hammer shaft and their lower extensions are located in the paths of projec-
tione on the shift and unshift function pawls, respectively (Fig. 10).

OPERATING BAIL— ————— _— e FIGURES SHIFT FUMNCTION ARM

FUNCTION BalL—— . | i — = FIGURES SHIFT FUNCTION LEVER

FUNCTION CAM SPACING RATCHET

=SPACE RETAINING PAWL

FUNCTION PAWL LATCH

SEACING PAWL

S5HIFT LEVER—

-UNSHIFT LEVER

FIGURES AND LETTERS SHIFT FUNCTIONS
FIGURE 10

When the figures shift function lever (4th from the top) is moved against its func-
tion arm, the rear end of the lever rotates the shift function intermediate lever
against the shift function pawl. This pawl will then be moved to the right at the
pame time the function ball cam moves the function pawle towards the rear and the
Bhift function pawl will be engaged by its latch. The operating bail roller will
now ride down to the low portion of its cam and the function levers will be moved
away from the function arms. As the functlon pawls continue to be moved toward the
rear, the projection on the shift function pawl will engage the lower end of the
ehift lever and rotate it, thus raieing the snift baill and type wheel to the "figured
position. The function ball cam roller will then ride down to the low portion of
ite cam and the function pawle will be returned to their forward position.

In a eimilar manner, the letters shift function arm, lever (5th from the bottom),
function pawl, and unshift lever will cause toe shift ball and type wheel to be
lowered to the "letters" poseition. The shift ball detent and spring are provided
to hold the shift bail in either position.

Lower Case and Upper Case Space Cut-0ut Functions

To suppress epacing during the operation of functions, the spacing pawl latch is
provided {Fig. 11). The spacing pawl latch 1s pivoted on the same shaft with the
functions intermediate levers. Two function arme (2nd and 3rd from the top) and
two intermediate and function levers are provided so that spacing can be suppressed
in either the upper or lower case or On an upper case selectlon without affecting
the Bame selecticon in the lower case. An example is the operatlon of the signal
bell on upper case "5"; when the letter "S5" is to be printed, spacing ies reguired,
but when the same selection is received preceded by the "upper case" selection,
epacing will be suppressed.
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FIGURE 11

When the space cut-out function lever (eecond from the top) is moved against ite
function arm, the rear end of the function lever rotates the function intermediate
lever through the medium of a yield lever and epring. The intermediate lever cams
the spacing pawl away from the spacing ratchet and as the pawl moves towards the
rear, the end of the pawl ie positioned opposite the spacing pawl latch. The oper-
ating bail roller will then ride down the low portion of its cam, the function
levers will be moved away from the function arme, and the intermediate lever away
from the spacing pawl. The spacing pawl will then be held away from the epacing
ratchet by the spacipg pawl latch until the pawl returns to its forward position.
Woen the intermediate lever was being rotated by the function lever, the arm on tne
right ui tga {unctiun intermediate lever passed through a rectangular opening in
the shilft bail.

In a similar manner, the lower case space cut-out function arm, lever (third from
the top), intermediate lever, and spacing pawl latch, will supprese epace with the
shift bail in the lower case poesition.

Line Feed Function

The line spacing (feeding) of the paper is accomplished by rotating the platen, the
paper being held against the platen by four pressure rollers. The platen is rotated
by the line feed pawl and ratchet, located at the right end of the platen. The line
feed garl is actuated by the line feed function pawl through the medium of the line
feed bail operating lever, line feed bail, and line feed shaft with its associated
line feed shaft lever and line feed pawl lever (Fig. 12).

When the line feed function lever (third from the bottom) moves against its function
arm, the intermedlate lever is rotated against the line feed function pawl and as

the function pawls are moved toward the rear by the function cam, the line feed
functlon pawl is engaged by its auxiliary latch. This latch is provided to prevent
any premature movement of the line feed bail operating lever while the line feed pawl
is moving into engagement with the latch. BShortly after the line feed function pawl
is engaged by its latch, the function levers are moved away from the function arms by
the operating cam and the function intermediate lever is returned to its unoperated
position.

As the function pawls continue traveling towards the rear, the line feed function
pawl rotates the line feed ball operating lever. The right end of the line feed bail
operating lever has the line feed bail linked to 1t by means of the line feed bail
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ndjuatln% screw. Normally, the front end of the line feed pawl is resting against
the single-double line feed lever above the line feed ratchet. The rear end of the
pawl is pivoted on the line feed pawl lever which ls attached to the right end of
the line feed shaft. Attached to the left end of the line feed shaft is the line
feed shaft lever and the roller on this lever is located in the path of the line
feed bail. Thue it may be seen that when the line feed ball operating lever is ro-
tated by the function pawl, the line feed bail will be moved against the roller on
the line feed shaft lever. The line feed shaft will in turn be rotated and the

| line feed pawl will be moved toward the rear away from the eingle-double line feed
T lever. As the pawl moves, the line feed pawl spring will pull the pawl downward
into engagement with & tooth on the line feed ratchet and the platen will be ro-
tated. The function pawls will then be returned to their forward position, allow-
ing the line feed bail operating lever and bail to return to their unoperated posi-
tiong. The line feed pawl and shaft with ite assoclated parts will be returned to
their unoperated positions by the line feed detent lever spring. After each line
feed operation, the detent lever roller locates itself between two teeth on the line
feed ratchet, holding the platen firmly in position during each line of printing.

When the single-double line feed lever is in its upper position, the line feed pawl
will be permitted to engage the ratchet at a position which will cause the platen

| to rotate a single line space. With the single-double line feed lever in ite lower
l position, a double line space will be obtained.

| gignal Bell Function

When the function lever (2nd from the bottom) moves against its function arm, the .
intermediate lever is rotated against the function pawl, and as the function pawle
are moved toward the rear by the function cam, the function pawl that operates the
signal bell is latched by its auxiliary latch (Fig. 13). This latch is provided to
prevent any premature movement of the aignal bell operating lever while the function
pawl is moving into engagement with the latch. As the function pawls continue
travelling toward the rear, the operating lever is rotated, moving the bell hammer
away from the bell, When the function bail roller rides down the low portion of its
cam, returning the function pawle to their forward positlon, the operating lever is
pulled to ite unoperated position by ite spring, ringing the bell.

. 'NOTE: The opposite end of the operating lever is used on some printers to operate
the motor stop contacts.
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Motor Stop Function

On those printers equipped with motor stop contacts, the operating lever operates
the motor stop contacts (Fig. 13).

KOTE: On those printers which are arranged to operate both motor stop contacts and
the signal bell, the No. 1 (first from the bottom) function position is used
for the motor stop function.

Function Blocking Plate

To prevent the operation of the eignal bell or motor stop functlons on the lower

case gelection, the function blocking plate is provided on the lower end of the shift
bail (Figure 13). With the Shift bail in the lower case position, the "L" shaped ex-
tension on the lower end of the functlon blocking plate wlll be opposite the exten-
elon on the function pawls used to operate the signal bell and motor stop. When the
function intermediate levers are moved againet their pawls, by the function levers,
the pawle will be blocked by the function blocking plate, thus being prevented from
engaging with thelr auxiliary latches and operating levers. The motion of the func-
tion levers is taken up by the intermediate yield lever and spring.

Ereak-Lock Function

On those printers equipped with the break-lock functlon, the keyboard transmitting
contacts will be short-circuited and the transmitter-distributor will be stopped on
receipt of the blank signal or when the line is opened. Thie le accomplished by
closeing one palr of contacts which are connected in multiple with the yboard trans-
mitting contacte and simultaneously opening another palr of contacts which are con-
nected in series with the stop magnet circuit of the transmitting distributor. Trans-
mission cannot be resumed until the "letters" key 1is depressed which permits the con-
tactes to be restored to their unoperated positions.

Woen the break-lock function lever (first from the bottom) moves against ite function
arm, the rear end of the lever rotatee the functlon intermediate lever against the
break-lock function pawl and as the function pawls move towards the rear, the break-
lock function pawl engages in the latch on the break-lock lever (Fig. 1#5. As the
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function pawle continue to move towards the renrﬂ the break-lock lever will be ro-
tated, closing the "make" and opening the "break" contacts. The other end of the
break-lock lever will move into engagement with the break-lock lever latch and the
contacte will be held in their operated positions. The forward end of the break-
lock lever latch extends over the break-lock release lever which is attached to the
"lettera" key lever on the keyboard. When the "lettera" key lever ils depreased,
the upper end of the release lever moves against the break-lock latch, allowing the
break-lock lever and contacta to return to their unoperated positions.

Margin Bell

Before the platen carriage reaches the end of ite travel, 1t operates the margin
bell as a warning to the operator that the end of the line is near. The margin bell
ad justing bracket, located on the left end of the spacing rack, will depress the
margin bell hammer pawl, moving the bell hammer away from the bell. When the car-
riage has been spaced beyond the bell hammer pawl, the pawl and bell hammer will be
released and the bell hammer spring will pull the hammer against the bell.

B

Ribbon Feeding

The lower end of the ribbon feed operating lever i1s held against the function baill

by the ribbon feed pawl spring (Fig. 15). The upper end of the ribbon feed operating
lever engages the right end of the ribbon feed lever through the medium of the ribbon
feed operating link. Pivoted at the left end of the ribbon feed lever is the ribbon
| feed pawl which engages one of the ribbon feed ratchets. The upper portions of the

! shafts to which the ratchets are attached are arranged to mount the ribbon apodls.

With each operation of the function bail, the lower end of the ribbon feed operating
laver is moved toward the rear. The upper end of the operating lever willl then ro-
tate the ribbon feed lever, moving the ribbon feed pawl against a tooth on a ratchet,
! rotating the ratchet, shaft, and ribbon epool. The ribbon feed check pawl is pro-

vided to prevent turning of the ratchet while the feed pawl is moving into a new
I ratchet tooth.

Ribbon Reversge

The ribbon reverse lever has four arme, and is pivoted on the ribbon bracket, in
front of the type wheel (Fig. 15). The arms in the rear which are used for guiding
the ribbon are the reveree arms, and the two front arme are the operating and de-
tenting arme. Assuming that the ribbon is being wound on the left-hand spool and
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the right spool is almoet empty, an eyelet which is attached to the ribbon will en-
gage the right reverse arm. The ribbon reverse lever is then rotated counterclock-
wise as shown in Fig. 15 and will be held there by the detent spring. The operating
arm on the reverse lever will now be in the path of the right-hand vertical lug on

the ribbon feed pawl. With the succeeding operation of the ribbon feed lever, the
right lug on the pawl will be moved against the reverse lever operating arm and the
pawl wlll be rotated so that it will move out of engagement with the left feed ratchet
and into engagement with the right feed ratchet. Because the screw at the rear end of
the feed pawl extends downward into the ribbon feed check pawl, the check pawl will
also be moved againset the right feed ratchet. The ribbon will then be wound on the
right spool. The reversiig takes place in a similar manner on the left side when the
eyelet in the other end of the ribbon engages with the left reverse arm.

The ribbon feed ratchet friction drag springs are provided to prevent unwinding of
the ribbon from the "free" spool.

MOTOR SFEED CONTROL

In order to maintain the transmitting and receiving stations at the proper speed,
the driving motor {exngpting synchronous matnra], is equipped with a governor at-
tached to one end of the motor shaft (Fig. 16).
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FIGURE 16

The governor contact arm has a contact mounted on one end and is fastened by a flat
epring at the other end. The contact arm spring holds thie contact against a
companion contact until the centrifugal force of the contact arm overcomes the ten-
gion of the spring. When the contacte open, a resistance is connected into the motor
¢ircuit which tends to reduce the speed of the motor. The closing and opening of the
contacts holde the motor speed constant to the value of the tension at which the
spring is set. The spring tension is adjusted by turning the speed adjusting wheel
which extende through the cover of the governor.
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The governor is equipped with a speed target, consisting of alternate black and
white spots, and a tuning fork with shutters attached to the ends of the tines is
provided to visually check the motor speed. With a properly adjusted governor,

the spote on the target appear to be stationary when observed through the shutters
of the tuning fork set in vibration.

SYNCHRONISM

In order that the character and function signals sent out by the transmitter may be
interpreted by the printing unit, it is necesasary to kaeg the transmitting and re-
ceiving machines running in synchronism. Thie is accomplished by the use of a start
and stop signal.

The transmiseion of the etart impulse, which is & spacing impulse, starts the selec-
tor cam sleeve on the printer revolving. The speed of rotation is such that when
the transmitting cam shaft has revolved far enough to send out the first impulse,
the selector cam sleeve has revolved to the proper position to receive it. When the
transmitter has revolved to the position to send out the second impulse, the selec-
tor cam sleeve also will have rotated to the corresponding position and so on. At
the end of the revolution after the fifth impulee has been received, the reception
of the stop impulese stope the Belector cam sleeve.

The selector cam sleeve is geared to rotate one-seventh faster than the transmitter
cam shaft, but it ie so constructed that the distance from the poslition where it can
receive one icpulse and where it can receive the next impulse is one-seventh greater
than the distance between the position where the keyboard cam shaft can control the
sending out of one impulse and the next impulse.

The reason that the selector cam sleeve is made to rotate one-seventh faster than the
tranemitting cam shaft ie this: It is not possible to maintain several unite at ex-
actly the same speed. In a short time even & slight speed difference would cause the
transmitting mechanism and receiving mechanism to get out of unleon so that when the
transmitting keyooard was sending out the firet impulee of & character signal, the
selector cam eleeve might be in & position to receive the second. Thie 1s avoided by
&rrangin% the selector cam eleeve to rotate faster than the transmitting keyboard
which allows it to complete its revolution sooner than the transmitting distributor
completes the corresponding one. In other words, if the transmitting keyboard cam
shaft has to travel 483" to get from the position where it sends out the first im-
pulee to the position where it sends out the second, the eelector cam sleeve must
travel 554° to get from the position where it can receive the firet impulse to the
position where it can receive the second, but as the selector cam sleeve travels one-
seventh faster, it will reach this second position at the same time the transmitting
keyboard reaches its second position.

When the selector cam sleeve has completed a revolution, it comes to a stop until the
transmitting keyboard again sends out a start impulse. Now, if the espeed of the se-
lector cam sleeve is slightly faster than its proper speed, the only effect will be
that it will remain at reset slightly longer. If ite speed is slightly slower than
the proper speed, it will remain at rest just that must less time. Of course, there
will be & slight error in the position of the selector cam sleeve in the various po-
eitions but the mechanism is so0 constructed to provide for thie and due to the fact
that the selector cam sleeve starts each revolution in unison with the tranemitting
cam shaft, this error does not become any greater.

ORIENTATION

In order to properly operate the selector mechanism, it is necessary to place the

starting point of the selector cam sleeve in the most favorable position. This is
accomplished by means of the range finding mechanism woich is used to orient or take . |
& range. |

Mounted on the atop lever plate (which is a part of the range finding mechanism) are
the stop lever and the trip latch which may be rotated, thereby varying the relatiomn
between the start of the selector cam sleeve and the time the selector came operate
the selector levers (Fig. 5). A graduated scale indicates the setting of the stop
mechanism, and the clamping plate screw holdes it in place after having been set.

- .n_
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The range is determined while receiving "RY" on the printer, by first moving the
range finder in one direction until errors begin to appear and then back slowly
until the errors disappear and noting the position on the scale. In & similar man-
ner the other limit of the range is %ncated by moving the range finder toward the
oppoelte end of the scale. The proper setting ie the point midway between these
two limits.

WIRING DIAGRAM

Wiring diagram 1677 on the following page shows the schematic circuits of typical
model 24 printere. The top figure on the wiring diagram shows the schematic cir-
cuits of a sending-receiving station without a line relay, with the selector magnet
for a .060 ampere operation. The bottom figure shows the schematic circuits of a
sending-receiving station equipped with a .060 ere line relay. When a .020
ampere relay is used, the strap across the 4000-4000 (2000) ohm resistor is removed.
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