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for greater accessibility., When the frame is in oper-
ating position, the wheels drop into recesses in the
tracks. Inthisposition, the frame is secured bybolts.

(3) The Model 28 Projector Base, with the
Typing Unit and Motor, is mounted on two cradle rails
that extend across brackets in the lower section of the
projector frame.

(4) A lamp housing, which contains a 500
watt lamp and a concave focusing mirror, and three
condenser lenses (one double-convex and two plano-
convex)are mounted to the U-shaped Channel which is
hinged to the frame so that it can be raised for serv-
icing the Projector Typing Unit (figure 1-3). The con-
denser lens system collects the light and concentrates
it on the transparent web where the web emerges from
the Typing Unit, to provide maximum illumination of
the portion of the message to be projected.

(5) A small plane mirror i= mounted on
brackets at the rear of the frame directly in line with
the lamp and condenser lenses and at such an angle
that the objective lens directly above it will cover the
area of the message to be projected,

() The objective lens, mounted directly
above the small mirror, magnifies the message and
focuses it onto the translucent screen. A large plane
mirror (figure 3-1)is mounted in the upper section of
the cabinet at such an angle as to direct the message
image onto the screen. A red filter assembly is pro-
vided, which, when its use is required, is inserted in
the objective lens housing on top of the objective lens.
The filter is used to give the projected light a red
color for preserving the adaptation to darkness of per-
sons viewing the screen. When not in use, the filter
assemblyis placed in a holder on the right wall inside
the lower section of the projector cabinet.

(7) A spool assembly and winder motor are

CHANGE 1
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mounted to the top rear of the projector frame. A slip
clutch on this rewind assemblykeeps the transparent
web taut during printing and takes up the slack of the
web simultaneously with line feed.

e. PROJECTOR CABINET -- The Projector
Cabinet is of heavy sheet metal construction over an
angle iron frame work. It consists of an upper and
lower section.

(1) The upper section rests on top of the
lower section towhich it is bolted. A plane mirror is
mounted diagonally from top to rear of this section at
the proper angle to reflect the projected message
image onto the screen. Located behind the mirror on
the upper right side of the section is anexhaust blower
which is vented on the right side., The translucent
screen is laced over the open front of the top section.

{2) The lower section rests on two channels
with resilient mountings. Two angle iron tracks ex-
tend from front to back across the bottom of the sec-
tion in which the projector frame rides. Two holes in
bottom provide for wventilation of the cabinet. The
large front door provides ready access to the interior
of the cabinet. Inside, under a cover on the left side
of the cabinet is a panel on which are mounted the con-
trol relay, a terminal for power, signal and control
lines and two plug connectors. The control relay wind-
ing has a resistance of approximately 355 ohms and
requires an operating current of about . 060 amperes,
Alsoon the left side is hinged abracket or shelf which
may be used to mount a monitoring tape printer (not
a part of this set). As mentioned before, a manual
switch on the left side (outside) controls the projection
lamp, blower and web rewind motor.

NOTE
The Receiver Projector Set is not fused internally. It

is recommended that external fusing of the power line
be provided.
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SECTION 2 - THEORY OF OPERATION

1. GENERAL

This section covers the operating principles and
elreuit deseriptione of the Model 28 Receiver Projee-
tor Set. The equipment serves as a recelving only
Projector Typing Unit when connected to the terminal
facilities of a sending station, and will operate on sig-
nal line current of 60 milliamperes without a line re-
lay. The signals received by the Projector Typing
Unit are of the start-stop type. The synchronous motor
requires a power supply of 115 volts, plug or minus
10 percent, at 80 cycles, single phase alternating cur -
rent. To avold loss in receiving margin, the frequency
regulation must be within plus or minus 0.75 per cent.

2. BSIGNALING CODE

The signaling code is a five unit start-stop code
of current and no-current intervals. Intervals during
which the selector magnet is energized are known as
marking impulses, and those during which the magnet
ls not energized are known as spacing intervals. The
transmission pattern for a complete character consists
of a start impulse {always spacing), five code impulses
(any one of which may be either marking or spacing)

PRIMTING HAMMER

SPRING DRUM

FROMT PLATE

SPACING DRELM

and a stop impulse (always marking). The start and
stop impulses are necessary tokeep the receiving ap-
paratus in synchronism with the transmitting apparatus
{figure 2-1).

3. PROJECTOR TYPING UNIT
a. GENERAL

(1} The Projector Typing Unit is a standard
Model 28 Typing Unit whose sgide frames have been
modified to provide mounting and feeding facilities for
the roll of transparent web, and a apecial oscillating
platen making it possible for the last printed charac-
ter to be projected on the screen (figure 2-2).

{2) The receiving circuit of the Typing Unit
consists of two 132 ohm selector magnet coils (figure
2-3) wired to a connector mounted on its right * frame.
At the time the Typing Unit is installed on its base in
the projector frame, a plugon the plastic covered cable
tied to the frame is plugged into this connector.

* See NOTE - Sectlon I - Paragraph 2.a.(4)

PRESSURE ROLL RELEASE LEVER

e CONNECTS WITH
s CONTROL PAMEL

¢

B

by 2 A
\“'RAHGE FINDER KNOB
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Figure 4-2 Projector Typing Unit, Front View
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Figure 2-3 Projector Typing Unit, Rear View

MAIN SHAFT

(1) The Main Shaft is located in the lower
rear portion of the Typing Unit and extends the full
length of the unit. It is supported by a ball bearing
assembly mounted in each side frame (figure 2-4).

{2) At the time a Typing Unit is mounted on
a Projector Base the typing unit driven gear on the
main shaft meshes with the typing unit driving gear
located on a shaft in the intermediate bracket on the
base just behind the typing unit. The intermediate
driven gear, located on the same shaft with the typing
unit driving gear, meshes with the intermediate driving
gear on the shaft of the motor. Thus, rotary motion
is extended from the motor to the typing unit main
shaft (figure 2-48).

{3} The main shaft includes six clutches each
of which, when tripped, drives its associated mech-
anism. These clutches have two shoes which bear
agalnst the inside surface of a drum which, in turn, is
keyed to the main shaft. They operate as follows:

b.

{a) Figure 2-5 shows a clutch disen-
gaged. Disengagement is accomplished by bringing
together lug A on the clutch cam disk, and the lower
end of clutch shoe lever B. The upper end of lever B
pivots about ite ear C and allows its other ear D to

2-2

move toward the right. The upper spring then pulls
the two shoes together and away from the drum.

{b) Figure 2-8 shows the same clutch en-
gaged. This is accomplished by releasing lug A and
lower end of lever B. The upper end of lever B pivots
about its ear C (which bears against the upper end of
the secondary shoe) and moves its ear D, and the upper
end of the primary shoe , toward the left until the shoe
makes contact with the drum at point E. As the drum
turns counterclockwise, it drives the primary shoe
downward so that it again makes contact with the drum,
this time at point F. There, the combined forces act-
ing on the primary shoe cause it to push against the

gecondary shoe at point . The lower end of the sec-
ondary shoe then bears against the drum at point H.
The revolving drum acts to drive this shoe upward so
that it again makes contact with the drum at point L.
Since the forces involved are multiplied at each of the
successive steps, the final force developed at point I
is very great. This forceis applied to the lug J on the
clutch cam disk to cause it to turn in step with the

drum. The cam disk on each clutch is connected with
the particular mechanism involved.

(c} Two ofthe clutches (namely the line
feed and the spacing clutches) have three sets of lugs
equally spaced about their periphery for controlling
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Figures

2-4 2-5and 2-8
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Figure 2-4 Projector Typing Unit Main Shaft
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Figure 2-7 Belector Cam Clutch

the engagement and disengagement of the clutch shoes
with the drum. Thus, these clutches will turn only
one-third of a revolution when tripped, except when the
single-double line feed lever (paragraph 3.1.(5)(a) of
this section) is set for double line feed in which case
the line feed clutch will turn two-thirds of a revolu-
tion. The remaining clutches have one set of lugs and
will turn a complete revolution when tripped.

SELECTING MECHANISM

(1) The selecting mechanism consists of the
selector magnet coils and aramture, a selector cam-
clutch, and the associated levers, arms, bails, and
slides necessary to convert the electrical intervals of
the start-stop code to the mechanical arrangements
which govern the characters to be printed and the
functions to be performed.

(2) The selector cam-clutch comprises,
from right toleft (figure 2-4), the clutch, the stop arm
bail cam, the fifth, the fourth, and the third selector
lever cams, the cams for the spacing and the marking
lock levers, the second and the first selector lever
cams, the push lever reset bail cam, and the code bar
cluteh trip cam.

(3) During the time in which a closed line
circuit (marking) condition exists, the selector magnet
coils are energized and hold the selector armature

Cc.

2-4

INDEXIMNG LOCK 5TUD

MAGMET

RAMGE FINDER SECTOR

ARMATLIRE SPRIMG TEMSION
ADJUSTIMNG ASSEMBLY

ARMATURE

CLUTCH CAM DISK

SELECTOR CLUTCH DRUM

CLUTCH S5HOE LEVER

STOP ARM

STOP ARM BAIL
CLAMP SCREW

LATCH LEVER

Trip Mechanism

against the selector magnet pole pieces. In this stop
position, the selector armature blocks the start lever
(figure 2-T). Atthe start ofa signal for any character
or function, the start (spacing) interval releases the
selector armature which, under the tension of its
spring, moves away from the magnet cores and thus
unlatches the start lever. The startlever turns clock-
wise under the tension of its spring to move the stop
arm bail into the indent of its cam. As the stop arm
bail rotates about its pivot point, the attached stop
arm is moved out of engagement with the clutch shoe
lever. The selector cam-clutch engages and begins to
rotate. The stop arm bail immediately rides to the
high point of its cam where it remains to hold the
start lever away from the selector armature during
the signaling time. When the stop impulse at the end
of the signal is received the selector armature is
pulled up to block the start lever. Thus, the stop arm
bail is prevented from dropping onto the low part of
its cam (stop position of cam-clutch), and the attached
stop arm 18 held so as to stop the clutch shoe lever.
The selector cam-clutch disk upon which the lateh
lever rides has an indent at its stop position. When
the clutch shoe lever strikes the stop arm, the inertia
of the cam disk assembly causes it to continue toturn
until its lug makes contact with the lug on the clutch
shoe lever. At this point, the latch lever drops into
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the indent in the cam disk, and the clutch is held dis-
engaged until the next start interval is received.

(4) The series of five selecting levers and a
marking lock lever ride their respective cams on the
selector cam-clutch. Asthe marking and spacing sig-
nal intervals are applied to the selector magnet, the
selector cam=-clutch rotates and actuates the selector
levers. Whena spacing interval is received, the mark-
ing lock lever is blocked by the end of the armature
and the spacing lock lever swings toward the rear
above the armature and locks itin the spacing position
until the next aignal transition is due. Extensions omn
the marking lock lever prevent the selector levers
fromfollowing their cams (figure 2-8). When a mark-
ing impulse of the signal is received, the spacing lock
lever is blocked by the end of the armature and the
marking lock lever swings to the rear below the ar-
mature to lock itin the marking position until the next
signal transitionis due. Duringthe marking condition,
the selector levers are not blocked by the marking lock
lever extensions but are permitted to move against their
respective cams. The selecting lever that is oppoaite
the indent in its cam, while the armature maintains a
marking condition, swings tothe rear or selected posi-
tion momentarily. Each selecting lever hasan associ-
ated push lever which drops into a notch on the top of
the selecting lever when it falls into its cam indent. As
the selector cam-cluteh turns, each selecting lever to-
gether with its latched push lever is moved toward the
front and held there until all five code intervals hawve
been received. At that time, all selected push levers
have been positioned tothe front and all unselected push
levers have been positioned to the rear in which posi=
tions they are held until the next start interval is re-
celved. Whenthe subsequent start interval againcauses
the selector cam-clutchto rotate, the push lever reset
bail, in following its cam, unlaiches the selected push
levers, The push levers then return to the unselected
(rear) position under their spring tension.

SELECTOR ARMATURE

PUSH LEVER

RESET BAIL OM MARKING
LEVER
PUSH LEVER ‘--\_\_‘_H
SPACING LOCK
MARKING TGy LEVER
LOCK LEVER '

SELECTIMG LEVER

Figure 2-8 Selecting Mechanism, Right Side View
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2-3e(1)(b)

d. ORIENTATION

{1) In order to establish the operating mar-
gins for the Typing Units, itis necessary that the sam-
pling of the signal by the selecting mechanism occur
at the most favorable portion of the signal intervals,
This is referred to as orientation,

(2) When the range finder knob (figure 2-T)
is pushed inward and rotated, its attached range finder
gear moves the range finder sector (which supports
the stop arm bail, stop arm and latch lever) either
clockwise or counter-clockwise about the selector
cam=clutch. This changes the angular position at
which the selector cam-clutch stops with respect to
the selecting levers. When an optimum setting is ob-
tained, the range finder knob is released, Its inner
teeth engage the teeth of the indexing lock stud to lock
the range finder mechanism in position. The setting
may be read on the range scale opposite the fixed in-
dex mark,

e. PRINTING MECHANISM

(1) CODE BAR MECHANISM

(a) General - The character whichis to
be printed is determined basically by the combination
set up on the six code bars which are operated by the
code bar positioning mechanism. In order to position
the code bars, their associated shift bars must first
be individually positioned toward the front or rear of
the Typing Unit by transfer levers which respond to
action of the selecting mechanism, While held inthese
positions, the code bar shift bars are acted upon by
code bar shift levers to which motion is extended from
the code bar clutch when activated by the code bar
clutch trip cam. Detailed functioning of the coordi-
nated mechanism follows:

(b) Code Bar Positioning - Each push
lever (paragraph 3c(4) of this section) has an asso-
ciated intermediate arm, transfer lever,and code bar
shift bar (figure 2-9). Inaddition, thereisa "common"
transfer lever with Its code bar shift bar. When a
push lever is toward the right (space position) its as-
sociated intermediate arm and transfer lever are
pulled toward each other bya spring. This causes the
transfer lever toturn counter-clockwise about its pivot
point (right end view) and position its code bar shift
bar toward the front of the Typing Unit (space posi-
tion). When a push lever is tothe left (mark position),
it moves the intermediate arm toward the left. This
cauges the transfer lever to turn clockwise about its
pivot point and position its eode bar shift bar toward
the rear of the Typing Unit (mark position), The com-
mon transfer lever (front view - third from the left)
has an extension which passes behind the number 1
and number 2 transfer levers (figures 2-10 and 2-11),
When either or both of these tranafer levers are moved
to the rear (mark position), they move the common
transfer lever to the rear. This, in turn, moves the
common code bar shift bar toward the rear of the
Typing Unit (mark position). As the selector cam-
clutch completes its revolution, the trip shaft oper-
ating lever (fastened to the code bar clutch trip shaft)
rides to the peak of the code bar clutch trip cam (fig-
ure 2-4), This causes the shaft to turn slightly and
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Figure 2-8 Code Bar Positioning Mechanism
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its attached code bar clutch trip lever releases the
code bar clutch. Rotation of the clutch actuates the
code bar shift levers through the intervening shift
lever drive shaft, drive arm, and shift lever link (fig-
ure 2-10). Code bar shift bars which have been moved
toward the rear position by their transfer levers are
engagedby the rear code bar shift lever andare shifted
tothe left. Code bar shift bars which have been moved
toward the front position are engaged by the front code
bar shift lever and are shifted toward the right (figure
2-11). Thus, the six code bar shift bara shift their

1
r . CODE BAR
S #: SHIFT BARS
—— it
TRAMSFER CODE BAR
LEVERS SHIFT LEVER
A
| '.-Il 'I-I-I | !
INTERMEDIATE
ARMS 1
SHIFT LEVER
DRIVE SHAFT
SHIFT LEVER
DRIVE ARM

Figure 2-10 Code Bar Positioning Mechanism,
Front View
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Figure 2-11 Code Bar Positioning Mechanism, Top View
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respective code bars toward the right or left where
they are retained by adetenting mechanism. The code
bar clutch one-stop cam disk, upon which the latch
lever rides has an indent at its stop position., When
the clutch shoe lever strikes the code bar clutch trip
lever, the inertia of the cam disk assembly causes it
to continue to turn until its lug makes contact with the
lug on the clutch shoe lever. At this point the latch
lever drops into.the indent in the cam disk and the
clutch is held disengaged until the trip lever is again
operated,

(e) Arrangement of Code Bars - Three
additional code bars bring the total number of code
bars to nine. They are arranged from top to bottom
as follows: Suppression, number 4, number 1, number
5, number 2, number 3, common, automatic carriage
return and line feed, and shift-unshift (figure 2-12).
In the equipment as furnished, the suppression code
bar has no connection with a shifting mechanism, and
the automatic carriage return and line feed code bars
have no associated function bar in the stunt-box, since
these features are not required. The shift-unshift
codebar is actuated by mechanisms which will be dis-
cussed under FUNCTIONS,

(2) TYPE BOX AND TYPE BOX CARRIAGE

(a) General - All of the characters that
may be printed by the Typing Unit are formed by type
pallets which are arranged in a type box, The type box
is mounted in a carriage from which it may be re-
moved for cleaning or replacement. In order to print
any selected character, the type box carriage is ao
positioned that the character on the pallet is directly
over the required location on the paper. Since the
pallets are arranged in four horizontal rows and six-
teen vertical rows, it is necessary to position the type
box carriage both horizontally and vertically. See
figure 2-13 for character arrangement. The type box
carriage rides on rollers over a track which is moved
vertically for positioning in that particular plane. The
carriage is positioned horizontally on its track by the

Paragraph
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CODE BARS (SHOWN
IN EXTREME RIGHT POSITION)

i 1] ——

VERTICAL POSITIONING
LEVERS

Figure 2-12 Code Bar Arrangement

slide rides the oscillating rail and is clamped to the
rear section of the upper draw wire rope. The link
provides a flexible connection to permit the type box
carriage to follow both the wertical movement of the
type box carriage track and the horizontal movement
of the oscillating rail slide. The lower right rear end
of the upper draw wire rope is fastened to the spacing
drum, From this point, it passes part way around the
spacing drum, upward and around the right oscillating
rail pulley, over to the left oscillating rail pulley, and
downward to the apring drum, After passing part way
around the spring drum, the upper draw wire rope is
doubled backward around it and passes upward to the
left printing carriage rail pulley over to the right
printing carriage rail pulley, and downward to the
spacing drum to which it is again fastened. The lower
draw wire rope is fastened at its left end to the spring
drum and, at its right end, to the spacingdrum,. Racts
in opposition to the upper draw wire rope and holds the
two drume in phase (figure 2-14). A tensioning pulley
rides the under side of the lower draw wire rope, to
take up any slack which may occur due to stretching

oscillating rail slide and type box carriage link. The of the upper and lower draw wire ropes. The oscil-
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Figure 2-13 Type Box Arrangement, Viewed from Front of Typing Unit
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lating rail is supported by pivoted arms at each end,
These arms which extend downward are pivoted on the

typing unit frame at their lower ends. Thus, the oscil-
lating rail and the draw wire rope that it carries may
be shifted to the left or right with no change in posi-
tion relative to each other, The oscillating rail shift
slide and the two oscillating rail shift links are used
to accomplish the horizontal positioning of the oscil-

FUNCTION CLUTCH LATCH LEVER

FUNCTION CLUTCH TRIP LEVER

CODE BAR CLUTCH CAM FOLLOWER ARM

FOLLOWER ARM ROLLER

CODE BAR CLUTCH CAM FUNCTION CLUTCH

Figure 2-15 Trip Mechanism for

TYPE BOX CLUTCH TRIP ARM

Draw Wire Rope Mechanism

lating rail and also connect it with the oscillating rail
shift slide. The links are pivoted and are of such a
length that only one at a time may be fully extended,
As will be shown later under FUNCTIONS, the oscil-
lating rail shift links are used to position the oscil-
lating rail and thus the typebox, so that aither the left
side (letters characters) or the right side (figures
characters) of the type box is selected,

TYPE BOX CLUTCH LATCH LEVER

TYPE BOX CLUTCH TRIP LEVER

TYPE BOX CLUTCH

“——CLUTCH TRIP LEVER SHAFT

Function and Type Box Clutches
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(b) Positioning - The selection of the
various characters from the four horizontal rows and
the eight vertical rows in either the left (LTRS) side
or the right (FIGS) side of the type box and printing of
those characters take place as follows:

1. PBriefly, the number 1 and num-
ber 2 code bars determine the selection of the horizon-
tal row, The number 3 code bar determines whether
the selection is to be made from the left four vertical
rows or right four vertical rows (in either the letters
or figures side), The number 4 and number 5 code
bars determine the selection of one row from the four
vertical rows predeter mined by the number 3 code bar,

2. Four code bars (longer than the
others), extend through the right code bar bracket and
serve as stops for the right "knee action” vertical po-
sitioning levers, They are (from top to bottom), sup-
pression, number 1, mumber 2, and common (figure
2-12). Notches are arranged in the left ends of the
code bars so that the left side "knee action" wvertical
positioning levers are stopped, in each case, by the

ORIGINAL

same code bar that blocks the right side vertical po-
sitioning levers. After all the code bars have been
positioned by the code bar positioning mechanism, the
code bar clutch cam follower arm and its roller, in
traversing the sloping indent on the code bar clutch
cam, rotates the clutch trip lever shaft. As the shaft
turns, it first causes the function clutch trip lever
to release the function clutch (figure 2-15) and then
causes the type box clutch trip arm to engage its trip
lever and release the type box clutch. When the type
box clutch completes its revolution, it is disengaged
by its trip lever and latch lever in the same manner
as was the code bar clutch, described in paragraph
3e(1)(b) of this section. During its rotation, the type

box clutch operates adrive linkand a bracket to cause
the main rocker shaft to oscillate. This, in turn,

through its left and right brackets and the main side
lever drive links, extends the motion to the main side
levers to operate the "knee action™ vertical positioning
levers (figure 2-16). These levers are driven upward
until they strike a projecting code bar which causes
them to buckle. The type box carriagetrack is mount-
ed between the vertical positioning levers and its ver-



Paragraph
2-3e(2)(b)2

tical motion is controlled by them, When the number
1 and number 2 code bars are toward the right (spac-
ing), the common code bar is also toward the right
where it blocks the vertical positioning levers. The
top row of pallets in the type box are then in line for
printing. When the number 1 code bar is toward the
left (marking), and the number 2 code bar is toward
the right (spacing), the common code bar is toward the
left. The number 2 code bar blocks the vertical posi-
tioning levers, and the second row of pallets inthe type
box are then in line for printing. When the number 1
code bar is toward the right (spacing), and the number
2 code bar is toward the left (marking), the common
code bar is toward the left. The number 1 code bar
blocks the vertical positioning levers and the third
row of pallets in the type box are then in line for
printing. When the number 1 and number 2 code bars
are toward the left (marking), the common code bar is
alsotoward the left. The suppression code bar blocks
the vertical positioning levers, and the fourth or bot-
tom row of pallets in the type box are then in line for
printing. At each of the four levels at which the ver-
tical positioning levers may be stopped, they are locked
momentarily by lock levers which are controlled by
the main side lever follower arms,

3. A bracket attached to the main
rocker shaft applies vertical motion to the main bail
by means of two main bail links (figure 2-17). Attached
to each end of the oscillating rail shift slide are piv-
oted "buckling” type drive links which extend down-
ward to each end of the main bail. As the main bail
moves downward, the left shift slide drive links, if not
buckled, will try to shift the oscillating rail shift slide
toward the right while the right shift slide drive links,
if not buckled, will try to shift the oscillating rail shift
slide toward the left. When the number 3 code bar is
shifted toward the left (marking), the horizontal mo-
tion reversing slide is shifted toward the left by the
reversing slide shift lever, and is held there by detent
levers. A bracket near the right end of the reversing
slide will then make contact with the right shift slide
drive links and cause them to buckle, As the main
bail is driven downward, the unbuckled left shift slide
drive links will start to shift the oscillating rail shift
slide toward the right. This positions the type box so
that the character to be printed will be found in the
left half of the LTRS or FIGS side. In a similar man-
ner, when the number 3 code bar is shifted toward the
right (spacing) the horizontal motion reversing slide
is also shifted toward the right by the shift lever and
is held there by the detent levers. A bracket near the
left end of the horizontal motion reversing slide then
makes contact with the left shift slide drive links and
causes them to buckle. As the main bail is driven
downward, the unbuckled right shift slide drive links
will start to shift the oscillating rail shift slide toward
the left. This positions the type box so that the char-
acter to be printed will be found in the right half of
the LTRS or FIGS side.

4. After it has been thus deter-
mined in which group of four vertical rows the char-
acter to be printed is located, the number 4 and number
dcodebars operate three horizontal motion stop slides
to determine the row in that group in which the char-
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acter is to be found (figure 2-17). A wedge shaped
horizontal positioning lock lever, which is pulled down-
ward by the main bail through a yield spring, bears
against the horizontal positioning lock lever arm.
This arm drives the oscillating rail shift slide in the
direction in which it was started (by the number 3
code bar selection) until one of the two decelerating
slides which are mounted on the oscillating rail shift
slide strikes an unselected horizontal motion stop slide.
A camming surface on the unbuckled shift drive links
make contact with and rolls down the face of the de-
celerating slide and causes the drive links to buckle,
The oscillating rail shift slide finally comes to rest
when it strikes the blocked decelerating slide. This,
inturn, ends the downward movement of the lock lever,
and the yield spring is extended until the main bail
reaches the lowest point of its oscillation. As the
main bail returns upward, it centers the oscillating
rail shift slide. It is during this time that the hori-
zontal motion stop slides are positioned for the selec-
tion of the next character. The number 4 and number
Scodebars each operate a code bar bell crank. Each,
in turn, moves a horizontal motion stop slide toward
the front (marking) or toward the rear (spacing) (fig-
ure 2-18). A third (common) stop slide (spring ten-
sioned toward the rear) is located between the upper
and lower stop slides and has projections which pass
across the front edges of these slides (figure 2-1T).
Each stop slide is of a different length. The common
stop slide, which is the longest stop, has an additional
stepon its shank sothat it serves as the shortest stop
when all the slides are moved forward. The upper
slide (operated from the number 4 code bar) is the
second longest stop, and the lower slide (operated
from the number 5 code bar)is the third longest stop.

5. When both the number 4 and
number 5 code bars are toward the right (spacing),
their respective horizontal motion stop slides and the
common stop slide are toward the rear. The oscil-

rall shift slide is moved to the right or left of
its central position (determined by the number 3 code
bar)until it is stopped by one end of the common hor-
izontal motion stop slide. This positions the first
vertical row (right or left of FIGS center or LTRS
center) in line for printing. When the number 4 code
bar is toward the right (spacing) and the number 5
code bar is toward the left (marking), the lower and
the common stop slides are toward the front and the
upper stop slide is toward the rear. The oscillating
rail shift slide is moved to the right or left of its cen-
tral position until it is stopped by one end of the upper
stop slide. This positions the second vertical row
(right or left of FIGS center or LTRS center) in line
for printing. When the number 4 code bar is toward
the left (marking)and the number 5 code bar is toward
the right (spacing), the upper and the common stop
slides are toward the front and the lower stop slide is
toward the rear. The oscillating rail shift slide is
moved toward the right or left of its central position
until it is stopped by one end of the lower stop slide.
This positions the third vertical row (right or left of
FIGS center or LTRS center) in line for printing.
When both the number 4 and number 5 code bars are
toward the left (marking), their respective horizontal
motion stop slides and the common stop slide are to-
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Figure 2-17 Front Plate Horizontal Positioning Mechanism
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ward the fromt, The oscillating rail shift slide is
moved toward the right or left of its central position
until it is stopped by one side of the shank of the com-
mon stop slide, This positions the fourth vertical row

EREREREp CODE BAR

'l (SPACING POSITION)

CODE
BAR
BELL CRAMNK

——
{E_ — @ j
SPACING msm::wﬂ/__[’r',;: HORIZONTAL
MARKING POSITION+ /"] MOTION

has - o

M STOP SLIDE
Figure 2-18 Stop 3lide Positioning

OPERATING BAIL SPRIMNG

(right or left of FIGS center or LTRS center) in line
for printing,

(3) PRINTING HAMMER AND PRINTING
CARRIAGE

(a) General - After the type box has
been moved so that the selected type pallet is in its
proper position, it must be struck by a printing ham-
mer in order to print. This is accomplished by the
action of the printing carriage located on the printing
carriage track,

(b} Positioning - The printing carriage
rides on rollers on the printing carriage track which
is rigldly attached to the typing unit front plate, The
carriage is clamped to the forward section of the
upper draw wire rope, This moves the carriage along
its track in such a manner that the hammer advances
to the next print position.

(¢) Printing - The printing track which
is located on the front of the Typing Unit (figure 2-19)

PRIMTING HAMMER

OPERATING BAIL SPRING
ADJUSTING BRACKET

PRIMTING CARRIAGE

PRIMNTING ARM

PRIMTING CARRIAGE TRACK

PRIMTING TRACK

MAIMN BAIL

MAITM BAIL
DRIVE BRACKET

MAIM BAIL LINK

Figure 2-189  Printing Hammer Mechanism, Front View
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is fastened to an extension at each end of the main
bail. As the main bail reciprocates vertically, it ex-
tends the motion to the printing track which travels in
guides located at each end of the track. The printing
arm, which extends downward from the printing car-
riage, rides the printing track. As the arm follows
the reciprocating motion of the track, its upper end
moves first toward the left and then toward the right.
When the upper end of the arm moves toward the left,
it rotates the printing hammer operating bail clock-
wise against its springtension until it becomes latched
by the operating bail lateh (figure 2-20), The printing
hammer operating bail draws the printing hammer
bail away from the type box by means of the printing
hammer bail spring. When the upper end of the print-
ing arm moves to its extreme right position, it makes
contact with the latch and causes it to release the
printing hammer operating bail. The operating bail is
swung in a counterclockwise directionby the operating
bail springuntil it strikes its stop. The printing ham-
mer bail, in being driven by the operating bail, is
swung toward the type box. When the operating bail
is stopped, momentum causes the printing hammer
bail to continue its travel against the tension of the
printing hammer bail spring until the printing hammer
strikes the selected type pallet,

f. SPACING

(1) General - To properly space the printed
characters, the type box and printing carriage must
be advanced with each character printed, As was
shown in paragraph 3e(2)(a) of this section and in
figure 2-14, the carriages are connected to a draw
wire rope which, in turn, is fastened to the spring
drum and the spacing drum. The purpose of the spring
drum, which contains a torsion spring, is to tension
the draw wire rope and thos the carriages to the left,
The spacing drum has ratchet teeth about its periphery
which are engaged by the eccentric driven spacing
drum feed pawls (figure 2-21). The spacing shaft, on
which the spacing eccentrica are mounted, is driven
through its helical gear by the helical driving gear at-
tached to the three-stop spacing clutch on the main
shaft. The gear ratio of 1-1/2 to 1causes the spacing
shaft to turn one-half of a revolution each time the
spacing clutch is tripped. This allows the feed pawls
to advance the spacing drum by the amount of one
ratchet tooth, As shown earlier, each time the Typing
Unit operates, the main rocker shaft is made to oscil-
late about its center. A cam plate which is fastened
to the lower side of the rocker shaft iz in its lowest
position during the rest time. During the time that

printing is to take place, the cam plate is moved up-
ward by the shaft and operates the spacing trip lever

bail, As this bail is rotated about its pivot point, it
raises the spacing trip lever until it latches onto the
spacing clutch trip lever arm (figure 2-22), As the
rocker shaft reverses its direction of rotation, the
spacing trip lever bail and the trip lever move down-
ward thus causing the latched-up spacing clutch trip
lever arm to operate the spacing clutch triplever and
release the spacing clutch. Before the spacing clutch
completes one-third of a revolution, its restoringcam
moves the spacing trip lever about its pivot point until
it releases spacing clutch trip lever arm. This,
in turn, releases the spacing clutch trip lever which

ORIGINAL
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returns to its normal position intimeto stop the spac-
ing clutchafter one-thirdof a revolution, The spacing
clutch three-stop cam disk upon which the latch lever
rides has an indent at each stop position. When ome
of the three lugs on the cluich shoe lever disk sirikes
the spacing clutch trip lever, the inertia of the cam
disk assembly causes it to continue to turn until its
lugs make contact with the lugs on the clutch shoe
lever disk. At this point, the latch lever drops into
an indent in the cam disk and the clutch is held disen-
gaged until the trip lever is again operated.

PRINTING HAMMER BAIL PRINTING HAMMER

BAIL SPRING
OPERATIMNG BAIL
SPRIMNG PRIMTING
% ER
i

el

OPERATING BAIL
LATCH SPRING

FRINTING HAMMER
OPERATING BAIL

PRINTING ARM OPERATING BAIL LATCH

Figure 2-20 Printing Hammer Mechanism,
Top View

MAIN SHAFT SPACING DRUM

FEED PAWLS

SPACIMNG S5HAFT
HELICAL DRIVING GEAR

DRLM

SPACING ECCENTRICS

SPACING SHAFT
HELICAL DRIVEM GEAR

SPACING SHAFT

Figure 2-21 Spacing Drum Drive Mechanism.
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SPACING SUPPRESSION BAIL
FUNCTION LEVER

...... Wt

SPACING CLUTCH
TRIP LEVER

SPACING CLUTCH
LATCH LEVER

SPACING SHAFT HELICAL
DRIVING GEAR

SPACING CLUTCH RESTORING CAM

SPACING CLUTCH
TRIP LEVER ARM

2PACING SUPPRESSION SLIDE
SPACING CUT-OUT BAIL

SPACING CUT-0UT
TRAMSFER BAIL

SPACING CUT-0OUT
LEVER
(ON SPACING DRUM)

MAIN ROCKER SHAFT

ROCKER SHAFT
CAM PLATE

SPACING TRIP LEVER BAIL

SPACING TRIP LEVER

Figure 2-22 Spacing and Spacing Suppression Mechanisms

(2) Spacing Suppression: - When the car-
riages reach their extreme right positions, it is nec-
essary to suppress spacing. This is accomplished by
moving the spacing suppression slide forward. Inthis
position, it will hold the upper end of the spacing trip
lever forward and prevent it from engaging the spacing
clutch trip lever arm. When the carriages are near
_thelr extreme right positions, an adjustable cutout
ring on the spacing drum engages the spacing cut-out
transfer bail which, in turn, operates the spacing cut-
out bail. The adjustable spacing cut-out ring and the
end of the spacing cut-out transfer bail are shown in
figure2-14, The spacing cut-out bail shifts the spacing
suppreasion slide and prevents spacing until the car-
riages are returned. The Model 28 Projector Typing
Unit is adjusted to print 46 characters per line at ten
characters per inch,

g. RIBBON MECHANISM

(1) Positioning - The left and right ribbon
feed mechanisms oscillate in a vertical plane with
each revolution of the type box clutch, Theyare driven
by ribbon drive links which are attached to the main
side levers (figure 2-23). At their uppermost position,
the ribbon mechanisms position the ribbon and platen
relative to the line which is being printed, After each

character is printed, the ribbon mechanisms are
dropped downward together withthe type box and platen

?n order that the last character printed may be pro-
jected. The ribbon is held in place at the point of
printing by a ribbon guide which is fastened to the rear
of the type box carriage.

2-14

(2) Feeding - Eachof the ribbon mechanisms
consists of a bracket which is hinged at its rear end,
and upon which aribbon spool shaft is mounted (figures
2-23 and 2-24). A ribbon tension bracket is keyed to
the lower end of the ribbon spool shaft. A ribbon
ratchet wheel i8 mounted freely on the ribbon spool

RIBBON SPOOL
SHAFT

RIBBOM
ROLLER

———————RIBBOMN
i LEVER
RIBEON SPOOL

BRACKET

RIBBOMN
RATCHET WHEEL

RATCHET

\ PLATEMN DRIVE

FEED LEVER

RATCHET
DETEMNT LEVER LINK

RIBBOM
DRIVE LINK

Figure 2-23 Ribbon Mechanism, Left Side
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RIBBON

FRICTION WASHER
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RIBBOMN RATCHET WHEEL

RATCHET WHEEL FRICTION SPRING

RIBBOMN TENSION BRACKET

RIBBON TEMNSION S5PRING

BOTTOM VIEW

Figure 2-24 Ribbon Tension Mechanism

shaft just below the ribbon spool bracket from which
itis separated byafriction washer. The ratchet wheel
friction apring on the under side of the ribbon ratehet
wheel causes the ratchet wheel to bear against the felt
friction washer, This applies a constant drag to the
ratchet wheel. A ribbon tension plate which is keyed
to the hub of the ribbon ratchet wheel has two project-
ing lugs (A and B in figure 2-24) that straddle the lug
on the ribbon tension bracket. A ribbontension spring
tends to maintain the ribbon tension bracket against
lug A of the ribbon tension plate. In operation, the
ribbon spool bracket, driven by the ribbon drive link,
pivots about point A in figure 2-23, The ratchet feed
and ratchet detent levers pivot about points B and C
regpectively, and are held against the saw-tooth shaped
teeth on the ribbon ratchet wheel by their springs. As
the ribbon spool bracket is moved upward, the ratchet
wheel feed lever skips over one tooth, while the ratchet
detent lever holds the ribbon ratchet wheel from turn-
ing backward, When the ribbon spool bracket is moved
downward, the ratchet feed lever engages a ratchet
tooth and pushes the ratchet wheel, A tooth on the
ribbon ratchet wheel then skips over the ratchet detent
lever. The teeth on the left and right ribbon ratchet
wheels face in opposite directions so that, when their

ORIGINAL

feed levers are engaged, the left ribbon ratchet wheel
turns clockwise and the right ribbon ratchet wheel
turns counterclockwise (viewed from the top). In
order for the ribbon tobe pulled from one ribbon spool
to the other, only one of the ribbon mechaniams can
have its ratchet feed and ratchet detent levers engaged
with its ribbon ratchet wheel at a time, As the ribbon
ratchet wheel turns (figure 2-24), the ribbon temsion
plate also turns, and extends the ribbon tension spring.
When the lug Bof the ribbon tension plate makes con-
tact with the ribbon tension bracket, the ribbon spool
ghaft ia made to turn and the ribbon is thus wound on
the ribbon spool. When the ribbon has become com-
pletely unwound from one spool, it is necessary to
reverse its direction so it can rewind. This is ac-
complished automatically by disengaging one set of
ratchet feed and ratchet detent levers and engaging
the other set. While the ribbon is passing from the
left spool to the right spool, the right set of levera
are engaged, The left set are held disengaged againat
the tension of their springs by the left ribbonfeed re-
verse lever which is in its downward position (figure
2-25). The lever is held in this position by means of
the ribbon reverse detent lever through the Intervening
ribbon reverse detent cam, ribbon reverse shaft, and
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ribbon reverse spur gear. Asthe ribbon unwinds from
the ribbon spool, it passes around the ribbon roller
(figure 2-26) and through the slot in the endof the rib-
bonlever. When the ribbon nears its end onthe ribbon
spool, an eyelet which is fastened to the ribbon, catches
in the ribbon lever slot and pulls the lever toward the
right. The next time the ribbon mechanism is moved
upward, the displaced ribbon lever engages the end of
the left ribbon reversing lever and causes it to move
to the dashed position shown in figure 2-25, As the
lever moves, its teeth rotate the left spur gear which,
through the ribbon reverse shaft, turns the detent cam
and the right spur gear. Asthe right spur gear moves
the right ribbon reversing lever downward, a pin on
the lever drives the right feed reverse lever downward
to disengage the ratchet feed and ratchetdetent levers
from the right ribbon ratchet wheel, At the same time
a pin onthe left ribbon reversing lever moves the left
ribbon feed reverse lever upward to permit the left
ratchet feed and ratchet detent levers to engage the
left ribbon ratchet wheel. Thus, the ribbon mecha-
nisms are positioned to rewind the ribbon on the left
ribbon spool, When it nears its end on the ribbon
spool, the ribbon is again reversed in a manner sim-
ilar to that justdescribed, During the reversing cycle
the ribbon is maintained taut by the previously ex-
tended ribbon tension spring (figure 2-24).

RIGHT RIBBOM
REVERSING LEVER
RIGHT RIBEOM
FEED REVERSE LEVEK

RIGHT RIBEOM
REVERSE SPUR GEAR

DETENT LINK SHAET
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DETEMT LEVER

RIBEOM REVERSE SHAFT

LEFT RIBBOMN
REVERSIMNG LEVER

LEFT RIBBON
FEED REVERSE LEVER

LEFT RIBBONM
REVERSE 5PUR GEAR

Figure 2-25 Ribbon Reversing Mechanlsm
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Figure 2-26 Ribbon Mechanism, Left, Top View

h. PLATEN

(1) The platen, which is located behind the
type box and extends across the frontof the typing unit
between the right and left frames (figure 2-2), is piv-
oted at either end in a bronze bushing. This mounting
permits the platen to move in an are just behind the
ribbon.

(2) Connected to the right and left platen
huba, which extend through the bronze bushings, are
the platen drive links, two on each end pivoted together
and to the ribbon drive links below the right and left
ribbon feed assemblies (figure 2-27), In this way the
motion of the ribbon drive links, described in para-
graph 3g(l), is set-up in the platen drive links result-
ing in the oscillating motion of the platen simultane-
ously and in step withthe motion of the ribbon and type
box,

PLATEMN HUB

RIBEOM
RATCHET WHEEL
e PLATEN
RIBBOMN DRIVE LINK DRIVE
LINK
MAIN
SIDE LEVER

Figure 2-27 Platen Drive Mechanism
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i. FUNCTIONS
(1) GENERAL

(a) There are two types of operations
which are performed by the Typing Unit., The first
embodies those mechanical actions which are directly
necessary to the .actual printing of a character. The
second embodies mechanical action which alters the
positions of the various mechanisms and is known as
a function.

(b) As in printing, the reception of the
function codes results in the positioning of the code
bars, The back edges of the code bars are notched.
Positioned directly behind the code bars is the stunt
box which contains the function bars for the various
functions (figures 2-28 and 2-28), Each function bar
has a series of lugs or tines on one end which are off-
set to one side or the other to correspond with the
marking and spacing intervals of the particular code
to which it is to respond. When the function cluteh is
tripped (paragraph 3e(2)(b)2 of this section, and fig-
ure 2-15), it rotates and extends motion tothe function
bar resetbail (throughthe intervening cam and follow-
er arm, function rocker shaft, and reset bail drive
links) to cause the function bar reset bail with its at-
tached reset bail blade to release the function bars
momentarily (figure 2-30), As the spring tensioned
functionbars are released, they move forward to make
contact with the code bars, I the code bars are posi-

I 1
———FUNCTION BAR FIGURES

‘[.-—SFACE SUPPRESSION OMN SINGLE LIMNE FEED

Paragraph
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tioned for a function, each lug on the function bar for
that function will be opposite a slotina code bar, This
will permit the selected function bar to move forward
into the code bars while the other function bars are
blocked by one or more code bars (figure 2-31), As-
sociated with each function bar in the stunt box is a
function pawl and a function lever., In the unselected
poaition, the function bar is not latched with its func-
tion pawl (figure 2-32). When the function bar reset
bail blade releases the function bars, any bar which
may be selected will move sufficiently far forward (to
the left in the figure) to permit it to engage its func-
tion pawl. Then, as the reset bail blade returns the
function bar to its initlal position, the function bar car-
ries the function pawl to the rear (to the right in fig-
ure 2-33). The function pawl, in turn, moves the func-
tion lever clockwise about its pivot point. A projec-
tion at the lower end of most function levers operates
the spacing suppression bail (paragraph 3£(2) of this
section) and either the upper or lower ends of the le-
vers operate the various functions. Near the comple-
tion of the function cycle, a stripper blade (operated
by a cam on the function clutch assembly, figure 2-34)
rises to engage any selected function pawl and strip it
from its function bar, Springs return the released
function pawl and the function lever to their original
positions (figure 2-32). It should be noted here that,
to prevent printing during the function cycle, whenever
a function selection oeccurs the type box is positioned
suchthat the printing hammer will strike where there
is no type pallet. The function clutch cam disk upon

LETTERS-F IGURES CODE BAR FORK
UMNSHIFT OM SPACE DISABLING SCREW

SWITCH LETTERS

UNSHIFT ON 5P ACE

Figure 2-28 Stunt Box Showing Function Bars, Front View
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2-29, 2-30 and 2-31
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Figure 2-30 Function Reset Bail Mechanism Figure 2-31 Function Selection, Top View
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which the latch lever rides has an indent at the stop
position. When the lug on the clutch shoe lever disk
strikes the function c¢lutchtrip lever, the inertia of the
cam disk assembly causes it to continue to turn until
its lug makes contact with the lug on the clutch shoe
lever disk. At this point, the lateh lever drops into an
Indent inthe cam disk and the elutch is held disengaged
until the trip lever is again operated,

(2) LETTERS AND FIGURES SHIFT FUNC-
TION

(a) The lettersand figures function bars,
pawls, and levers which are located near the right end
of the stunt box operate on letters and figures codes

STRIPPER BLADE
FUMCTION FAWL

FUMCTIOM LEVER ——ﬂ /

o=t M\

~ " SPACING
SUPPRESSION BAIL
FUNCTION BAR
RESET BAIL BLADE
FUNCTION BAR RESET BAIL

Figure 2-32 Typical Function Box Mechanism,
Unselected
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FUNCTION PAWL

FUNCTION LEVER———— |
W = A

T

e

A
FUMCTION BAR
RESET BAIL BLADE

SPACING
SUPPRESSION BAIL

FUMCTION BAR RESET BAIL

Figure 2-33 Typical Function Box Mechanism,
Selected
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respectively. The upper ends of the function levers
engage the letters and figures function slides (figures
2-35 and 2-36). The front ends of these function slides
have camming surfaces which, when a slide is shifted

CAM ARM

DR IVING CAM
FUNCTION PAWL

FUNCTIOMN BAR

STRIPPER BLADE

FUNCTION CLUTCH
ASSEMBLY

DRIVING ARM

DRIVING LINK

MAIN SHAFT

ECCENTRIC ASSEMBLY

Figure 2-34 Stripper Blade Mechanism
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Figure 2-3% Letters-Figures Function Slides,
Letters Position
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to the rear by its function lever, move the letters-
figures code bar fork to the right (letters position -
figare 2-35) or to the left (figures position - figure
+ 2-36). The letters-figures code bar fork engages a
pin on the bracket which is fastened to the letters-
figures shift code bar, and positions the code bar to-
ward the right for letters function or toward the left
for figures function (figure 2-37). A slotted extension
of the code bar engages atongwe from the right end of
the letters-figures shift slide and causes the shift slide
to follow the movements of the code bar. Pins at the
end of the shift slide serve as lower guides for the

FIGURES FUMCTION LEVER —
LETTERS FUNCTIONM LEVER Tl\

UNSHIFT ON SPACE
II FUMCTIOMN LEVER
LETTERS FUNCTION SLIDE — -~ FIGURES FUNCTION
£ | SLIDE
Lol
LETTERS=F IGURES LETTERS-FIGLIRES

CODE BAR FORK SHIFT CODE BAR

FIGURES

Figure 2-36 Letters-Figures Function Slides,
Figures Position
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LEFT OSCILLATING RIGHT OSCILLATING

j',_..--"" RAIL SHIFT LINKS

right and left shift link breaker slides. Pins which
project from the front plate serve as upper guides and
pivot points. Mounted on the ends of the mainbail are
the left and right breaker slide bails, When letters
function code is received, the shift slide is shifted to
the right as shown., This places the left shift link
breaker slide in a vertical position with its lower end
over the left breaker slide bail. The right breaker
slide is positioned such that its lower end is to the
right of the right breaker slide bail. As the main bail
moves upward, the right breaker slide bail clears the
right breaker slide while the left breaker slide bail
engages the left breaker slide and moves it upward.
This action causes the left oscillating rail shift links
to break and shift the oscillating rail to the right for
the printing of LTRS characters. Ina similar manner,
when figures function code is received, the right oacil-
lating rail shift links are broken and the rail is shifted
to the left for the printing of FIGS characters.

(4) SPACING FUNCTION

{a) SPACING - Spacing between words
or any spacing other than that which accompanies
printing occurs in response to number 3 marking pulse
in the Selector, whether the unit is in the FIGE or
LETTERS position, The function operates in the man-
ner deseribed under SPACING, paragraph 3f(1), of
this section. However, as in all the functions, printing
does not oceur.

(b) UNSHIFT ON SPACE (H Present) -
A function bar which operates on spacing code is lo-
cated at the right end of the stunt box, Iis associated
function lever engages an extension of the letters func-
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Figure 2-37
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ton slide (figure 2-38). Thus, when a spacing function
occurs, letters shift will take place in the manner de-
scribed in paragraph 3i(2). The projection at the
lower end of the spacing function lever is removed in
order not to operate the spacing suppression bail
which would suppress spacing. Whenit is undesirable
to use the unshift on space feature, the mechanism
may be disabled, This is accomplished by turning a
screw (located over the front end of the function pawl)
downward until the rear end of the pawl is raised to
clear the function bar.

NOTE

The space function bar must be in its rearmost po-
sition when turning the screw down,

(4) CARRIAGE RETURN FUNCTION - The
carriage return function mechanism is located in the
right end of the Typing Unit, Reception of the car-
riage return code causes the carr return function
bar, pawl, and lever to operate '{?ﬁfm 2-38)., The
lower end of the function lever engages the carriage
return slide arm and pushes it forward (toward the
left in the figure). The slide arm, in turn, moves the
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Figure 2-38 Unshift on Space Funetion Mechanism,
Disabled
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carriage return bail and its lever about their pivot
point. As the front portion of the lever moves down-
ward, it takes with it the lower section of the spacing
drum feed pawl release link. This causes the upper
portion of the link to turn and disengage the spacing
drum feed pawls from the spacing drum (figure 2-40),
When the carriage return lever reaches its lowest
point, the carriage return latch bail locks it there.
The disengagement of the spacing drum feed pawls
from the spacing drum permits the spring drum to
return the printing and type box carriages toward the
left side of the Typing Unit. As the spacing drum
nears the end of its counter-clockwise rotation, the
roller on its stop arm contacts the transfer slide
which, in turn, drives the dashpot piston intothe dash-
pot cylinder. A small passageway with an inlet from
the inside of the cylinder and three outlets to the out-
side is incorporated in the end of the cylinder. Two
of the openings tothe outside are closed by a steelball
which is held in its seat by means of a compression
spring. A setscrew which maybe lockedin place with
4 nut is used to regulate the spring pressure on the
ball. The rate of deceleration provided by the cush-
ioning effect of the trapped air is automatically regu-
lated for various lengths of lines by means of the ball
valve, This, together with the direct opening to the
outside, determines the rate at which the air may es-
cape from the cylinder. When the spacing drum
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LEVER
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reaches its extreme counter -clockwise position, an ex-
tension onthe stop arm tripsthe carriage returnlatch
bail plate which is fastened to the carriage return
latch bail, The latch bail, disengages the carriage
return lever and the feed pawls are again permitted
to engage the spacing drum.

{Ej LINE FEED FUNCTION

fa) The line feed function mechanismis
located in the left end of the Typing Unit. The recep-
tion of the line feed code causes the line feed function
bar, pawl, and lever to operate (figure 2-41). The
lower end of the line feed function lever engages the
line feed slide arm and pushes it forward (to the left
in the figure). The slide arm, in turn moves the line
feed clutch trip arm and the trip lever about their
pivot point until the trip lever releases the three-stop
line feed clutch, The line feed gearing is such that
each one-third revolution of the clutch will advance
the web the equivalent of one line. Therefore, the
length of time that the line feed clutch trip lever is
held away from the clutch will determine the number
of line feeds that occur, The timing relationship be-
tween the stripper blade cyele and the main shaft ro-
tation is such that the function pawl is not stripped
from a function bar until after more than one-third of
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Figure 2-40 Carriage Return Mechanism
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a revolution of the clutch has occurred, Thus, the
line feed clutch trip lever will stop the clutch after
two-thirds of a revolution, or double line feed, has
- occurred. When aingle line feed is desired, it is nec-
esgary to strip the function pawl from the line feed
function bar before the line feed clutch completes one-
third of a revolution, This is accomplished by use of
a line feed function pawl stripper whichis mounted on
the main stripper blade undef the line feed function
pawl (figure 2-42) and the automatic line feed function
pawl, if present. The line feed function pawl stripper
iz slotted sothat vertical motion onits mounting studs
will strip the line feed function pawl from its asso-
ciated function bar. The lower end of the line feed
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function pawl stripper has a horizontal slot which is
open at one end and in which the stripper bail arm
rides. The cam disk onthe three-stop line feed clutch
furnishes the motive force to operate the line feed
funetion pawl stripper bail once each one-third revo-
lution of the line feed clutch. The stripper bail arm
may be shifted to the right or left out of engagement
or into an%:.gamant with the horizontal slot in the line
feed function pawl stripper by action of the single or
double line feed lever (figure 2-42)., The upper end of
the pivoted single or double line feed lever protrudes
from the upper left rear portion of the Typing Unit
where it rides in a two position side frame detent.
When the lever is in poaition #1 the stripper bail arm
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DOUBLE +—5ING

SINGLE-DOUBLE
LIME FEED LEVER

OPERATING
ARM

Figure 2-42 Single-Double Line Feed Positioning Mechanism
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Figure 2-43 Line Feed Mechanism
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Figure 2-44 Line Feed Mechanism
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is moved into the slot at the bottom of the line feed
function pawl stripper applying vertical motion to strip
off the line feed pawl. When the lever is in position
#2 the stripper bailarm is moved to the left, out of the
slot in the line feed function pawl stripper, so that the
vertical motion is not transferred to the stripper. In
the double line feed position, the line feed function
pawl will be stripped off by the main stripper blade,
All other function pawls are stripped by the main
stripper blade regardless of the position of the line
feed selector lever. When single line feed is being
used, the line feed function lever is released too soon
(by the line feed function pawl stripper) to prevent
spacing, Therefore, an additional line feed function
bar, pawl, and lever are installed in the left end of the
stunt box for the sole purpose of suppressing spacing
on single line feed function (figure 2-28), This mech-
anism which always operates on the line feed function
code, is released only by the stripper blade, and
therefore holds the spacing suppression bail operated
until the spacing cycle is completed. After the line
feed clutchis stopped by itstriplever, it s disengaged
by the trip lever and latch lever in the same manner
as the three-stop spacing clutch,

(b) Each one-third revolutionof the line
feed clutch causes its attached spur gear to rotate the
line feed eccentric spur gear, and its attached eccen-
tric, one=half of a revolution (figure 2-43), Alinefeed
link iz operated by the line feed ecceniric. The line
feed link is connected to the transparent web feeding
mechanism (figure 2-44) by a tie rod which extends
toward the rear of the Typing Unit. The web feeding
mechanism consists of a roller, mounted between two
brackets, to which a feed ratchet is attached. A feed
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Figure 2-45 Web Feed Mechanism

pawl, connected to the tie rod by means of a bail and
a link, engages the feed ratchet, Rotation of the line
feed eccentric one-half turn from its highest position
causes the feed pawl, which is resting between two
teeth on the feed ratchet, to ride up and engage the
next tooth on the ratchet and then pull down against
this tooth rotating the feed roller and advancing the
web the equivalent of one line. Rotation of the line
feed eccentric the second half turn pullsthe feed pawl
against the same ratchet tooth again, rotating the feed
roll the equivalent of another line, and, as the eccen-
tric swings upward through the last 90 degrees of its
orbit, pushes the feed pawl up one tooth on the ratchet,
For each complete revolution of the line feed eccentric
the line feed pawl advances the feed ratchet two teeth
against its detent, then the pawl rides up onthe ratchet
over two teeth into position to advance the web again,
Thus it can be seen that line feeding occurs, one line
in the second quarter, and one line in the third quarter
of each revolution when the cycle begins with the ec-
centric in its highest position., The feed ratchet detent
roller positions itself between twoteeth on the ratchet
to hold the feed roller in the position to which it has
been advanced,
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(c) A pressure roller mounted to the
rear of the feed roller applies pressure against the
feed roller to gain positive traction onthe transparent
web that passes between the two rollers (figure 2-45),
In order to facilitate threading the web, pressure of
the roller is released by moving the pressure roller
release lever to its latched position. Pressure is re-
turned to the web by unlatching the lever. A knob
mounted on the left end of the feed roller shaft pro-
vides for manual feeding of the transparent web. A
series of rollers guide and align the web as it passes
forward and up to the rewind assembly.

(6) BLANK FUNCTION - A function bar,
coded to operate when the signal code for blank func-
tion is received, may be installed in the stunt box,
along with its associated pawl and lever, to operate a
gwitch, mounted so that it is actuated by the operated
function lever. Leads fromthe switch contacts may be
brought out to the connector on the Typing Unit frame
for auxiliary purposes. If the blank function bar has
been omitted a clip is used to hold the function pawl

away from the stripper blade.
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4, MOTOR UNITS (Figures 2-46 and 2-464)
a. Synchronous Motor

(1) Rotarymotion for gperating the Projector
Typing Unit is provided by a motor mounted on the
right rear corner of the Receiving-Only Base. The
synchronous motor is for use with single phase, 115
volt (plus or minus 10 per cent) alternating current,

at a frequency.of 80 cycles per second (plus or minus-

0.5 eyele). It is a 1/20 horsepower, 3600 rpm, two
pole wound stator, ball bearing motor, with a squirrel
cage type rotor. The stator has two windings; a main
operating winding and an auxiliary (figure 2-47). The
auxiliary winding is in series with a 43 mf a. ¢. elec-
trolytic capacitor and with a current-operated motor-
starting relay. The initial starting current, 8 am-
peres, causes the relay to pull uwp and its contacts
close the auxiliary winding circuit. As the rotor gains
speed, the current flowing through the motor (and also
the relaycoil) decreases. When a predetermined cur-
rent value is reached, 1. 85 amperes, the relay arma-
ture is released, the relay contacts are opened, and
the auxiliary winding circuit is disconnected from the
line. The rotor continues to accelerate until it reaches
synchronous speed (3600 rpm). The motor is wired
insuch a manner that the rotor rotates counter-clock-
wise when viewed from the fan end.

(2) The starting relay and capacitor together
with a thermal cut-out switch are mounted in a com-
partment on the underside of the motor. The thermal
cut-out switch is in series with both the main and aux-
iliary motor windings, and if excessive current is
drawn by the motor (due, for example, to a blocked
rotor) the switch willopen the circuit. This is topre-
vent overheating and possible damage to the motor if
it is stalled. The switch may be manually reset, if
tripped, by depressing the red button which projects
upward through the motor mounting plate. There are
two fans located within the motor housing, one at each
énd of the rotor. These draw cooling air in through
the slots of the end bells and exhaust it through the
s8lots in the motor housing. The end bells have rubber
vibration mounts on which the motor rests in its
mounting bracket. The rubber mounts are held in the
bracket by means of mounting straps. The motor shaft
has atapped hole for use infastening the intermediate
driving helical gear. Allend play is takenup by means
of a conical shaped spring which bears against the outer
race of one of the ball bearings. The motor mounting
bracket is fastened to the base by means of four serews
and lockwashers,

b. Series or Governed Motor

(1) The series governed motor is for use
with a single phase, 115 wvolt (plus or minus 10 per
cent) alternating current, at a frequency of 50 to 60
cycles per second. It is a 1/20 horsepower, 3600 rpm
ball bearing motor which depends on an electro-mech-
anical governor for its speed regulation. The arma-
ture is wired in series with two field windings and the
governor contacts. A 250 ohm, 40 watt resistor and
a 0.5 mfd capacitor are connected in parallel with the
governor contacts. When the contacts are closed, the
resistor is shorted out. When the contacts are open,

CHANGE 1

2-4b(5)

the resistor is in series with the motor to limit its
operating current and reduce its speed. The capacitor
gerves as a spark suppressor for the governor con-
tacts. Normal starting current is 2. 0 amperes, run-
ning current 1. 6 amperes, and rated torque 14. 0ounce
inches.

(2) The combination fan and governor is
mountedon one end of the motor shaft. The fandraws
ecooling air through the motor housing and also serves
as a mounting plate for the governor slip rings and for
the governor contact mechanism (mounted on opposite
gides of the fan). Connections to the two slip rings,
which are wired to the governor contacts, are made
by means of two brushes mounted on the ends of the
motor housing., Normally the governor contact spring
holds the governmor contact against the contact screw
(figure 2-4TA). When the motor shaft exceeds a pre-
determined speed, the centrifugal force developed on
the governor contact briefly overcomes the pull of the
governor spring, and the governor contact leaves the
contact screw until the motor slows down. The ten-
sion on the contact spring may be adjusted to maintain
the motor speed at 3600 rpm.

(3) Means are provided to compare the mo-
tor speed with a standard in making the contact spring
tension adjustment. An aluminum cover fits against
the side of the fan and encloses the governor contact
mechanism. The outside of the cover is finished in
white, with four black stripes equally spaced about its
periphery. This serves as a target which should ap-
pear to stand almost still at 3600 rpm, when viewed
through the moving shutter of a 120 vibrations per sec-

ond tuning fork.
NOTE

The gix spot and thirty-five spot rows serve astargets
when using an 87. 6 cps tuning fork. The six spot tar-
get is used to approach an on-speed setting, and the
thirty-five spot is used toarrive at anaccurate setting.

(4) The two motor brushes are protected by
0. 5 mfd capacitors connected betweenthe brushes and
the grounded frame of the motor (figure 2-47B). These
tend to by-pass any electrical noise created by the
brushes as they make and break contact with the various
segments of the armature commutator. The motor is
wired in such a manner that the armature rotates
counterclockwise when viewed from the governor end.

(5) The method of mounting the series motor
is similar to the method of mounting the synchronous
motor. The housing provided on the underside of the
mounting bracket contains both the 250 ohm resistor
and 0. 5 mfd capacitor in the governor circuit, as well
asanelectrical noise suppressor. The purpose of the
electrical noise suppressor in the motor input circuit
is to prevent any radio interference which may be gen-
erated by the motor from being radiated by the motor
power leads. To prevent this disturbance from being
radiated directly from any of the motor components or
wiring, the entire ac motor is enclosed by grounded
metal housings with screened openings. The screen-
ing is to permit the circulation of cooling air through
the motor and across the governor resistor, and also
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