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CHAPTER 5

Fundamentals of the Page Typer of the AN/FGC-58

DO YOU REMEMBER the first time you
watched a Model 28 page typer in action?

Can you recall your reaction to the sight of this

mass of jumping junk? Didn’t you expect it to fly
apart—and weren’t you disappointed when it
didn’t? Despite its odd action, we know that the
page typer of the AN/FGC-58 is a dependable,
trouble-free receiving unit. However, because of
its mode of operation, it is much more complicated
than the page printer of the M19 we discussed in
the earlier chapters of this volume.

2. For those of you who are presently main-
taining equipment similar to this—this chapter
will serve as a review. On the other hand, there
are many of you who have not had the oppor-
tunity to service “28” equipment for many months
and may have forgotten a large portion of the
necessary background required for proper mainte-
nance. For those individuals this chapter will be
an aid in recalling the various sequences of me-
chanical operation of both the page typer and the
keyboard which, when combined with the units
discussed in the next chapter, become the AN/
FGC-58. This set, shown in figure 81, is more
commonly known as the Model 28 Automatic
Send-Receive (ASR) set. The ASR set can pre-
pare printed and perforated tape for separate
transmission with or without simultaneous line
transmission and page-printed monitoring. As you
can see from the illustration, the ASR set is more
modern in design and is able to handle traffic at
higher speeds than the Model 19 set it is replacing.

24, The Keyboard of the ASR Set

24-1. The keyboard of the ASR set protrudes
through the right front portion of the cabinet, as
shown in figure 81. You can see that the key-
board provides mounting space for the typing
unit; and, if we disassemble the typer from the
keyboard base and then remove the keyboard
from the cabinet as shown in figure 82, you will
discover that the keyboard base also provides
mounting space for additional units. One typing
reperforator, known as the keyboard typing re-
perforator, is mounted on the left side of the base,

and an a.c. motor is mounted on the right rear.
This motor drives the keyboard and the page
typer. In addition, through shafts with flexible
couplings, this same motor also supplies the me-
chanical power to operate the keyboard typing
reperforator and the transmitter distributor. The
selector switch, through which the machine is
conditioned for different modes of operation, is
also mounted on the keyboard base. We will,
however, limit our discussion in this section to the
mechanical operation of the keyboard.

24-2. General Description of the Keyboard.
The keyboard, shown in figure 83, is equipped
with a code bar mechanism, key levers, and a
signal generator. A synchronous pulsed transmis-
sion control mechanism is furnished to control
character transmission, if needed. In addition,
the keyboard is equipped with mechanisms for
manual control of the following local functions:

e Keyboard lock and unlock mechanisms,
e Repeat operation.

e Margin indicator.

® Local carriage return.

e Local line feed.

These operations can be done in the local machine
without placing any signal on the line.

24-3. In addition to these features and the
provisions for mounting the keyboard reperfora-
tor and selector switch mechanism, the keyboard
base mounts:

® A container to hold the tape supply for the
typing reperforator.

e An intermediate gear set to drive the typing
reperforator.

e A character counter to aid in determining
the printed page line equivalent for per-
forated tape production.

e An electrical keyboard lock mechanism in
place of a mechanical keyboard lock mech-
anism.

24-5. The teletypewriter equipment uses the
Baudot code discussed in the previous volume.
Polar signals are transmitted, using a 7.00-unit
start-stop pattern. Gearing changes can adapt
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Figure 81. Automatic send-receive (ASR) set.

the equipment to 390 operations per minute
(45.5 bauds) or 636 operations per minute (75
bauds). The line signal output is 35 ma of line
current. The electrical operation will be covered
in the last chapter of this volume. With this in
mind, let us now study how the keyboard sets up
the code combinations and generates the signal
to be transmitted.

24-6. Code Bar Mechanism. The code bar
mechanism is located in the front underside por-
tion of the keyboard.

24-7. Key levers. Each key lever in the
lower three rows and the space bar are connected
to a code lever; each key lever in the upper row
(red) is connected to a function lever. These code
and function levers pivot about points near their
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midportions, as shown in figure 84. Located
above the rear half of the code levers and run-
ning parallel with the front of the keyboard are
—from rear to front—the code lever universal
bail; the clutch trip bar; the No. 1, 2, 3, 4, and
5 code bars; two character counter bars; and the
lock bar. The rear portion of each code or func-
tion lever normally is held down by a spring so
that the front end with its attached key lever is
held up. '

24-8. Locking mechanism. A wedge lock is
mounted on the projection of the lower front
portion of each code lever, the local line feed
function lever, and the local carriage return func-
tion lever. If one of these levers is operated, its
locking wedge moves downward between the
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Figure 82. The keyboard of the ASR set.

lock balls in the lock ball channel, as illustrated
in figure 85, and crowds them together. This
prevents any other lever with a locking wedge
from being operated at the same time.

24-9. Code bars and bail. With the keyboard
shaft in its stop position, the clutch trip bar and
the five code bars are held toward the left (as
you face the front of the machine). When any
green key lever or the space bar is depressed, the
rear end of the associated code lever engages
and rotates the code lever universal bail counter-
clockwise. The extension on the code lever uni-
versal bail disengages from the stop at the rear of
the universal bail lever. This lever then moves
downward under the tension of its spring. As the
lever shown to the right of the code bar bail in
figure 86 falls, it strikes the code bar bail latch
and carries it downward. When the shoulder of
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the code bar bail latch is forced below the cen-
terline of the needle bearing (mounted on the
code bar bail), the bail is released and the lower
portion swings to the right. The code bar bail,
the clutch trip bar, and the selected code bars
are then pulled to the right by their springs. Unse-
lected code bars are immobilized by the operated
key lever (or space bar) which has moved up-
ward and engaged the projections on the under-
side of the code bars. As demonstrated by figure
87, if the “L” lever is depressed, code bars 1,
3, and 4 are stopped by the code lever engaging
teeth on the underside of those bars. There are
no teeth in the same relative position on code
bars 2 and 5; so, they move to the right when
the “L” lever is depressed.

24-10. Code bar extensions. Note the verti-
cal extensions on the left ends of the five code
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bars, as shown in figure 84 and again in figure
88. These vertical extensions engage a curved
portion of the signal generator transfer levers.
The code bars which are permitted te move to
the right carry their respective transfer levers with
them. For a mark, the left upper projection of a
transfer lever engages the transfer bail and rotates
it counterclockwise as the transfer lever is cammed
downward. For a space, the right projection of a
transfer lever causes a clockwise rotation of the
transfer bail as that transfer lever is cammed
downward. This positioning of the transfer levers
sets up the pattern for the signal to be gen-
erated.

24-11. Signal Generator Mechanism. If you
will turn back and examine figure 83, you'll see
that the signal generator mechanism is located
on the top front part of the keyboard. A drive
shaft geared at the rear to the main shaft of the
typing unit, a cam-clutch assembly mounted on
the forward end of the shaft, an eccentric fol-
lower to operate the code bar mechanism, and a
contact box mechanism are the essential features
of the signal generator. The purpose of the gen-
erator is to convert the mechanical input of the
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keyboard to its corresponding electrical signal
sequence. Up to the point of tripping the clutch
mechanism, operation in response to keyboard
input is manually developed through leverage,
pivot points, and detents. The clutch-cam applies
motor power to the operation through a series of
intermediate gears. The signal generator origi-

"nates an electrical signal pattern of marking and

spacing pulses on the signal line, and these pulses
correspond to the manual keyboard input.

24-12. Intermediate gears. The typing unit
intermediate gears, shown in figure 83, are
located near the center of the base. Two helical
gears are mounted in this assembly. The larger
gear engages the motor shaft pinion gear. The
gear ratio between the pinion gear and the
helical driven gear on the intermediate shaft
determines the speed at which the equipment will
operate. The normal set ellows the equipment
to operate at 75 bauds, whereas replaceable gears
provide 45.5 bauds operation.

24-13. The smaller gear on the intermediate
shaft engages the helical driving gear on the main
shaft, This shaft is on a common hub, as shown
in figure 89, with the keyboard driving gear.
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This driving gear then engages the geared end of
the signal generator shaft, shown in figure 83.
This furnishes the mechanical power to drive the
signal generator through the cam clutch.

24-14. Signal generator clutch. When the
Model 28 ASR set is conditioned for K (key-
board) or K-T (keyboard and tape) operation, a
projection on the keyboard control selection lever
trips the signal generator stop clutch lever. The
clutch then engages and rotates the signal genera-
tor cam. When the clutch stop lever is tripped,
the clutch shoes engage a serrated surface on the
inside of the clutch drum. This serration is illu-
strated in figure 90. When power is on, the
clutch drum rotates continuously in a clockwise
direction (viewed from the front) because it is a
part of the geared signal generator shaft. Since
the clutch’ shoes, within the clutch drum, are
mounted on a plate that is part of the assembly
section of the shaft, the cam assembly rotates
upon clutch engagement.

24-15. The left-hand portion of figure 90
shows a disengaged clutch. 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
its ear C, and allows its other ear, D, to move
toward the right. The upper spring then pulls
the two shoes together and away from the drum.
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This occurs each time the clutch stop lever,
shown in figure 91, engages lug B in figure 90
(which shows the same clutch engaged). This
is done by releasing the lower end of lever B.
The upper end of lever B pivots about its ear
C (which bears against the upper end of the sec-
ondary shoe), and moves its other 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 acting
on the primary shoe cause it to push against the
secondary shoe at point G. The lower end of
the secondary 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 I. Since the forces involved
are multiplied at each of the preceding steps, the
final force developed at point I is very great.
This force is applied to lug J on the clutch cam
disk to cause it to turn in step with the drum.
The cam disk is a part of the signal generator
cam assembly, which rotates upon engagement
of the clutch. The clutch is allowed to engage by
the movement of the clutch stop lever away
from the lug on the clutch shoe lever. On the
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ASR keyboard the clutch is tripped by the clutch
trip magnet.

24-16. Clutch trip operation. When the selec-
tor switch knob is in the K (KEYBOARD) or K-T
(KEYBOARD & TAPE) position, the keyboard con-
trol selection lever is raised, as shown by the dotted

SIGNAL GENERATOR SHAFT

CODE BAR
BAIL LATCH

ECCENTRIC FOLLOWER

line in figure 92. Each time the clutch trip magnet
is pulsed from an external source, the movement
of the armature swings the armaturs extension
towards the front of the keyboard and out of the
path of the right end of the clutch trip bar. The
clutch trip bar moves to the right under spring
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Figure 86. Code bar bail operation.
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tension and takes with it the keyboard control
selection lever. The selection lever is in line with
the clutch trip lever which, in turn, is connected
to the clutch stop lever shown in figure 91. The
clutch stop lever lifts away from the Iug on the
clutch shoe lever, allowing the signal generator
clutch to engage.

24-17. Transfer lever operation. As stated
previously, each of the five code bars positions
its own transfer lever. In addition to these five
transfer levers, there are two other levers which
are not associated with code bars, as shown in
figure 88. These originate the start and stop
pulse. The cam lobes on the signal generator
shaft are numbered 1 through 8, counting from
the rear to the front. There are seven signal
pulse lobes on the cam, one for each transfer
lever, while the eighth lobe is used to actuate the
locking bail, also shown on figure 88.

24-18. The cam lobes are so arranged that
when the clutch engages and the cam assembly
rotates, lobe 3 engages its transfer lever first and
moves it. Almost at the same time, the eighth
lobe allows the locking bail to move upward under
spring tension. The locking bail blade engages
on one side or the other of the detents, located
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Figure 89. Main shaft of the typing unit.

on the underside of the transfer levers, to lock
them in position. Unselected transfer levers are
locked in the left (space) position while selected
transfer levers are locked in the right (mark)
position. Thus, in the first few degrees of cam
rotation, the position of the transfer levers is
locked, and the code bars are free to be reset in
their normal latched positions.

24-19, Transfer lever 3 controls the start
pulse. As there is no code bar to engage this
transfer lever, it is always held to the left by its
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CLUTCH SHOE
LEVER

Clutch disengaged.

*

own spring. As cam lobe 3 moves this transfer
lever down, the hook on the upper right arm of
the transfer lever engages the right-hand side of
the transfer bail. The continuing downward
movement of the transfer lever trips the transfer
bail to the right and pulls the contact drive link,
shown in figure 88, to the right. You can also
see this drive link in figure 93 and how the
movement to the right causes the contact toggle
to pivot so that the toggle contact closes to the
spacing contact while the marking contact is

PRIMARY
SHOE

CLUTCH SHOE
LEVER

Clutch engaged.

Figure 90. Clutch operation.
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Figure 91. Clutch stop lever.

opened. This places a start (spacing) pulse on
the line.

24-20. In sequential order, lobes 1, 2,4.5,
and 6 operate their respective transfer levers in a
downward direction. The transfer levers which
are positioned for spacing pulses cause the trans-
fer bail to pivot clockwise to close the spacing
contact. Those transfer levers which are posi-
tioned for marking cause the left-hand hook on
the lever to engage the left side of the transfer

“bail and pivot it counterclockwise. The drive
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Figure 93. Contact box mechanism.

link in figure 93 moves to the left for marking,
This closes the marking contact and opens the
spacing contact. Thus the five code pulses are
either marking or spacing, depending upon the
code combination transmitted.

24-21. Transfer lever 7 is the stop pulse trans-
fer lever. This lever is permanently held to the
right by a stop pin; therefore the resulting pulse
(stop pulse) is always marking,

24-22. The locking bail holds the transfer
levers in their sclected positions until after the
beginning of the fifth pulse. At this time cam
lobe 8 pulls the locking bail down out of the lock-
ing position, and all selected code transfer levers
are free to return to their left positions.

TOP VIEW

a

ARMATURE LATCH
EXTENSION

CLUTCH TRIP

K POSITION
FRONT VIEW

CLUTCH TRIP BAR

Figure 92.  Clutch trip bar mechanism.
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24-23. Code bar reset. Reset of the code bars
is accomplished by means of the eccentric shown
in figure 86. This eccentric is located on the
front of the cam which drives the eccentric fol-
lower. The follower engages an eccentric stud
on the side of the code bar bail and pulls the bail
to the left as the cam rotates. As the bail moves
to the left, the bail latch clears the needle bear-
ing stud and is pulled upward into locking posi-
tion under tension of the spring to latch, or
reset, the code bar bail. As the code bar bail
moves into the reset position, it engages projec-
tions on the unlatched code bars, clutch trip
bar, and a stop on the nonrepeat lever, moving
all of these parts to the left, into the latched
reset position.

24-24. This covers the main mechanical oper-
ations of the keyboard. However, before we go
on to the typing unit, there are a number of
auxiliary operations which you must study.

24-25. Auxiliary Operations. The keyboard
of the ASR set, like those you have previously
studied, can perform a number of local operations.
Most of these operations are controlled through
the upper or red row of keys shown in figure 82,
which is an illustration of the keyboard. These
special keys control local line feed, carriage re-
turn, receive, send, and repeat operations. In
addition to these local functions we will also dis-
cuss the synchronous pulsed transmission mech-
anism, the margin indicator mechanism, and the
character counter mechanism.

24-26. Local line feed. Operation of the local
line feed key lever (red) causes its function lever
to raise the forward end of the local line feed
bail, as shown in figure 94. The bail rotates
about its pivot point, and the upper end pushes
the trip link until the link engages the line feed
clutch trip lever on the typing unit. Thus the line
feed mechanism on the local machine is made
to operate without disturbing the other typing
unit on the same line circuit.

LINE FEED CLUTCH TRIP LEVER
(ON AUTOMATIC TYPER)

LOGAL LINE FEED TRIP LINK

LOCAL LINE FEED
[-LUR

LOCAL LINE FEED FUNCTION
LEVER

Figure 94. Local line feed mechanism.
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Figure 95. Local carriage return mechanism.

24-27. Local carriage return. The local car-
riage return mechanism enables the operator to
trip the carriage return on the local typing unit
only, thereby causing the type box carriage to be
fully returned to its normal position at the begin-
ning of a line of copy. If you will look at figure
95 as you read, you will get a picture of how this
mechanism operates.

24-28. When the rLoc cr key lever is de-
pressed, its function lever rises and, in turn, raises
the forward end of the carriage return bail
This bail rotates about its pivot point until the
upper end engages the carriage return lever on
the typer. The carriage return mechanism oper-
ates in this manner without an electrical signal
that will cause other typing units in the line circuit
to function.

24-29. Receive (keyboard lock). The Model
28 ASR set contains an electrical keyboard lock
mechanism which functions when the REC key
lever is depressed. The downward movement of
the receive key lever, shown in the upper right
of section A, figure 96, raises the rear portion of
the keyboard lock function lever which, in turn,
raises the lock bar latch. With the lock bar
latch disengaged, as in section B of figure 96,
the lock bar is free to move to the right under
spring tension of the keyboard lock switch con-
tact on the switch lever. The switch lever then
pivots, closing the contacts of the switch. The
associated circuitry is arranged to shunt the sig-
nal generator when the switch is closed. How-
ever, since there is no mechanical blocking of the
key levers, the typing perforator can still be
operated.
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24-30. Send (keyboard unlock). The key-
board unlock mechanism permits the keyboard
signal generator to become operative. When
‘e SEND key lever, shown in figure 96, is de-
pressed, the keyboard unlock function lever rises
against a diagonal camming surface, shown in
B of figure 96. This moves the lock bar to the
left until the lock bar latch falls into the notch
on the lock bar. As the lock bar moves to the
left, the bottom of the switch lever pivots to the
right and opens the shunt circuit around the signal
generator to make normal transmission possible.

24-31. Repeat mechanism. Through the oper-
ation of the repeat mechanism, shown in figure

s

9%, simultaneously with one of the key levers in
the lower three rows or the space bar, a character
or function will be repeated as long as the repeat -
key lever is held operated. The operated repeat
key lever causes its function lever, shown in the
illustration, to raise the right end of the nonrepeat
lever, rotating it about its pivot point. In this
position, the nonrepeat lever cannot be engaged
and operated by the code bar bail. Therefore
the nonrepeat lever crank will not reset the oper-
ated code bar bail latch. The code bar bail and
universal bail latch levers are thus held in their
operated positions, and the code bar bail follows
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the eccentric arm movement back and forth until
the repeat key lever is released.

24-32, Synchronous pulsed transmission me-
chanism. The synchronous pulsed transmission
mechanism provides a means of controlling signal
transmission from the keyboard at a predeter-
mined rate, upon reception of a 50-ma external
clocking pulse of 20-ms duration. This control
pulse is usually supplied through Technical Con-
trol Section of the communications center.

24-33, When any green key on the keyboard
is depressed, the reset bail moves to the right and
releases all selected code bars as previously
described. Also released is the universal code
bar, located behind the clutch trip bar on the key-
board. When this bar moves to the right, an
insulated projection above the bar closes the
clutch magnet conditioning contacts, which con-
ditions the clutch trip magnet to receive the exter-
nal clocking pulse. The clutch magnet is shown
in figure 92,

24-34. - Upon reception of the external clock-
ing pulse, the clutch trip magnet energizes and
unblocks the clutch trip bar. As the clutch trip
bar moves to the right, it engages the clutch
trip lever extension and trips the signal generator
can shaft to rotate and transmit the proper sequen-
tial signal. After one complete revolution of the
signal generator camshaft, the reset bail returns
to its starting position, resetting all code bars and
the clutch trip bar, as previously explained.

24-35. When the keyboard is in the KEYBOARD
or KEYBOARD & TAPE position, the signal generator
clutch must wait for the clutch trip magnet to
receive the external clocking pulse. In the TAPE
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ONLY position, the signal generator can still be
tripped by the external clocking pulse, unless the
clutch trip magnet is held energized by appro-
priate wiring of the selector switch.

24-36. Some uses of the equipment may not
require an external clocking pulse. In this case
the clutch trip magnet is removed from the ma-
chine and transmission is mechanically controlled
by the operation of the key levers.

24-37. Margin indicator mechanism. The
margin indicator cam disk on the associated
typing unit spring drum rotates with the drum as
the spacing of characters occurs. As the end of
each line is approached, the cam surface of the
disk makes contact with the margin indicator con-
tact switch lever, shown in figure 98, and rotates
it about its pivot point. When the lever rotates, it
releases the margin indicator switch plunger. The
normally open contacts are closed, completing
the circuit to a margin indicator light in the cabi-
net. The carriage return cycle returns the cam
disk to its starting position which, in turn, opens
the margin indicator switch. The margin indicator
mechanism does not function in the TAPE ONLY
position.

24-38. Character counter mechanism. When
the Model 28 ASR set is preparing tape without
using the page printer for monitoring purposes,
a character counter must be used to inform the
operator when it is necessary to insert carriage
return and line feed combinations into the mes-
sage being prepared on tape. The character coun-
ter mechanism, illustrated in figure 99, serves
this purpose. As each character which requires
a lateral movement on a page printer is
punched in the tape, the counter indicator ad-
vances one number. The indicator is attached
to the indicator cord which is strung around the
pulley and the ratchet drum and attached to the
indicator spring. As the ratchet rotates clock-
wise one notch at a time, due to the reciprocating
movement of the drive lever and the holding
action of the latch lever, the indicator advances
to the right and the spring is stretched. When a
carriage return combination is selected, both the
drive lever and the latch lever are lifted out of
engagement with the ratchet. The indicator is
returned to the left by the indicator spring. Let’s
now look at figure 100 and try to picture how
the character counter operates.

24-39. Examine the lower portion of the
illustration. This shows the drive lever (behind
the latch lever) pinned to the feed lever which is
part of the feed bail that bends to the rear and
then down to the forked end labeled “1.” The
drive lever can move to the left and right when
activated by the feed bail and also up and down
under the influence of the reset lever extension
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and the reset bail (labeled “2”). The latch lever
can only pivot upward when activated by the
reset lever extension and then down again under
the influence of its spring. The lower fork of the
feed lever straddies a projection on the top of the
first counter code bar, while the reset bail is posi-
tioned in a similar manner over a second code
bar (counter reset code bar). These bars are in
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front of the No. 5 code bar in the code barsbasket.
The counter code bar moves to the right each
time a key lever—other than a function—is oper-
ated. It will be reset, as are the other five code
bars, by the code bar bail. On the other hand,
the counter reset code bar will operate to the
right only when the carriage return key lever is
depressed. It will then be reset to the left as the

LATCH LEVER RATCHET SCALE BRACKET

, |

SPRING

PULLEY

INDICATOR CORD
RESET CORD

FEED BAIL

)

SWITCH CAM

RATCHET DRUM CLAMP
END-OF-LINE
SWITCH ASSEMBLY LATCH LEVER SPRING

RESET BAIL

Figure 99, Character counter mechanism.
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signal generator shaft completes the revolution.
Keeping this in mind, examine the upper portion
of figure 100,

24-40. The three circled areas represent the
areas circled in the lower portion of the illustra-
tion. In A we see the stepping action of the
counter as a character key top is depressed. As
the counter code bar moves to the right, it causes
the forked end of the feed bail to do likewise.
The upper end, or feed lever, rotates to the left,
causing the drive lever to move to the left. The
upper end of the drive lever drags over a tooth
on the ratchet and into the next notch. The latch
lever prevents the ratchet from turning. When the
code bar bail resets the code bars, the counter
code bar is also moved to the left. This move-

ment forces the forked end of the feed bail to the -

left, while the feed lever forces the drive lever
to the right. Movement of the drive lever to the
right causes the ratchet wheel to rotate clockwise
one notch, The latch lever drags over a tooth and
into the next notch. Rotation of the ratchet wheel
causes the indicator to add another count on the
counter scale on figure 99. This action is repeated
each time a character, which causes a movement
of a typing unit, is punched in the tape of the
reperforator.

24-41. Now let us visualize what happens

.when the carriage return key top is depressed.

Movement of the counter reset code bar to the right
causes a similar movement by the 2 fork, as
shown in B of figure 100. This causes the other
end of the reset bail (horizontal fork in the lower
section of fig. 100) to move upward, resulting in
a clockwise rotation of the reset lever. When
the reset lever extension moves below the shoul-
ders of both the drive and latch levers, the spring
draws the extension in as shown in BIL.

24-42. In C we note what happens as the
counter reset code bar is moved to the left by the
code bar bail. The reset bail moves to the left,
rotating the reset lever counterclockwise. The
upward movement of the reset lever extension
lifts both the drive lever and the latch lever out
of engagement with the ratchet wheel. The
ratchet wheel in figure 99 spins counterclock-
wise, returning the indicator to zero, and the
counter is reset.

24-43. In D we sce the restart action of the
counter. When a character key top is depressed,
it results in the action described in A. As the
drive lever moves to the left, it drops off the reset
lever extension, as shown in DII, and into engage-
ment with a tooth on the ratchet wheel. As the
drive lever moves to the right on reset, the ratchet
wheel rotates. The dropped drive lever now
forces the reset lever extension to rotate out from
under the latch lever which then drops into en-
gagement with the ratchet wheel. The mechanism

is now back in the stepping position shown in A
of figure 100.

24-44. End-of-line indicaior. The end-of-line
indicator operates instead of the margin indicator
whenever the keyboard is used in the TAPE ONLY
position. The end-of-line switch, shown in figure
99, operates the margin indicator lamp in the
cabinet to signal the end of a typed printed line.
Operation of the character counter end-of-line
switch is controlled by a switch cam on the
ratchet drum. The switch cam rotates with the
drum and can be adjusted to close the switch at
any typed line length of from 10 to 80 characters.

24-45. Well, that is about enough for the key-
board at this time. We will discuss it again, in
part, in the next chapter to show the connection
between the keyboard and the keyboard typing
reperforator; and finally in the last chapter, we
will discuss the electrical operation of the key-
board. Right now, before examining the typing
unit, we will use some review questions to eval-
uate your understanding of the mechanical opera-
tion of the keyboard.

"
Review Exercises — Section 24

The following exercises are study aids. Write
your answers in pencil in the space provided after
each exercise. Use the blank page to record
other notes on the chapter content. Immediately
check your answers with the key at the end of the
text. Do not submit your answers to ECI for
grading.

1. List some of the advantages of the ASR
set over the TT—7FG discussed earlier in
the volume. (Intro.-2;24-1)

2. A lock ball in the lock ball channel is missing.
What effect would this have on the machine?
(24-8)

3. The universal bail latch lever spring is
stretched and has less tension than required.
Will this cause the keyboard to malfunction?
If so, why? (24-9)

4. What effect will the loss of the No. 4 code
bar spring have on transmissions? Why?
(24-9)




B R R e e i e

A transfer lever is rotating clockwise. What
causes this movement? What pulse will be
transmitted ? (24-10)

. How is mechanical power supplied to the

signal generator? (24-11,12)

. The No. 3 transfer lever of the signal gener-

ator is moving upward. What pulse is now
being transmitted? (24-17)

. When does the eighth lobe of the transmitter

camshaft apply force to the unit it operates?
Why? (24-18)
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11.

12.

All operated code bars are moved to the left.
How is this accomplished? (24-23)

The signal generator is shorted. Under nor-
mal conditions how is this achieved? What
is the purpose of this operation? (24-29)

The operator has depressed a character key
top, vet there is a slight delay before trans-
mission of that character is achieved. Is this
normal? If so what caused it? (24-32, 33)

The indicator of the character counter is
moving to the right. What is occurring at
this time? (24-37, 38)






25. The Page Printer of the Madel 28 ASR Set

25-1. The typing unit furnished with the auto-
matic send-receive set is identical to those found
in all keyboard send-receive sets (KSR) and re-
ceive-only sets (RO). Operation of the unit is
identical in all instances. A cam on the typing
unit carriage return mechanism operates the mar-
gin indicator switch. Except for limited local func-
tions, the typing unit operates in response to signal
line impulses, and it electromechanically converts
these signals to page-printed character form. Op-
eration at either 75 bauds or 45.5 bauds is possi-
ble, depending on the gear set used.

25-2. Of course, in this chapter we are only
interested in the mechanical operation of the unit.
How the electrical signals are received and fed to
the selector-magnet circuit will be discussed in the
final chapter. Let us concentrate our attention on
the sequence of operation from the supplying of
the mechanical power to the main shaft through
the selecting and printing operation. We will wind
up our discussion. of the printer with some of
the general operations and functions other than
printing.

25-3. Main Shaft. The main shaft is located
in the lower rear portion of the typing unit and
extends the full length of the unit, as shown in
fisure 101. From time to time we will refer to
this illustration to show the location of other
components of the printer.

25-4. When the typing unit is mounted on the
keyboard, the keyboard helical driving gear on
the main shaft meshes with the signal genera-
tor helical driven gear. The main shaft helical
driven gear meshes with the main shaft helical
driving gear on the motor-driven intermediate
shaft on the keyboard. Thus motive force is ex-
tended from the motor to the main shaft which,
in turn, drives the keyboard and printer mech-
anisms.

25-5. The main shaft, shown in figure 102,
carries six clutches, each of which, when tripped,
drives its associated mechanism. These clutches
have two shoes which bear against the inside
surface of a drum which, in turn, is keyed to
the main shaft.

25-6. Two of the clutches—namely, the
line feed and the spacing clutches—have three
sets of lugs equally spaced about their periphery

FUNCTION BOX

SPACING MECHANISM

MAIN SHAFT
KEYBCARD DRIVING GEAR

Figure 101.
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Figure 102. Typing unit main shaft.

for controlling the engagement and disengage-
ment of the clutch shoes with the drum. Thus
these clutches may turn only one-third of a revo-
lution when tripped. The remaining four clutches
have one set of lugs and must turn a complete
revolution when tripped.

25-7. Selecting Mechanism. The selecting
mechanism consists of the selector-magnet coils
and armature, a selector cam-clutch and the as-
sociated levers arms, bails, and slides necessary
to convert the electrical elements of the start-stop
code to the mechanical arrangement.

25-8. Selector cam-clutch assembly. The se-
lector cam-clutch assembly portion of the main
shaft in figure 102 comprises, from right to left:
the clutch; the stop arm bail cam; the fifth, fourth,
and 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 clutch trip cam.
The revolution of this mechanism is controlled by
the components illustrated in figure 103.

25-9. Cam-cluich control. During the time in
which a stop impulse is being transmitted, the se-
lector-magnet coils are energized and hold the se-

lector armature against the selector magnet. In
this stop position, the selector armature blocks the
start lever. While the signal for any character or
function is being received, the start (spacing)
impulse releases the selector armature which, un-
der the tension of its spring, moves away from the
magnet cores and thus unlatches the start lever
by allowing it to pass over the dropped armature.
The start lever turns clockwise 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 i$
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 reception of code impulses. When the
stop impulse at the end of the signal is received,

ture 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
posmon of cam=clutch); and the attached—stop
arm is held so as to stop the clutch shoe lever.
The selector clutch one-stop cam disk, upon which

98




RANGE FINDER KNOB

—____'_I
RANGE SCALE -
n —Bs0o[ |
L
INDEX MARK E-—-?o
—e0 |
— s0
RANGE FINDER GEAR =
= o
!
t———

SELECTOR MAGNET POLE PIECES

SELECTOR MAGNET COILS

INDEXING LOCK STUD

SELECTOR ARMATURE SPRING
TENSION ADJUSTING ASSEMBLY

RANGE FINDER SECTOR

SELECTOR ARMATURE

START LEVER

STOP ARM BAIL CAM

(,\

STOP ARM BAIL

SELECTOR CLUTCH DRUM

SELECTOR CLUTCH CAM DISK

CLUTCH SHOE LEVER

STOP ARM

= LATCGH LEVER

Figure 103.  Selector cam-clutch trip mechanism.

the latch lever rides, has an indent at its stop posi-
tion. When the clutch shoe lever strikes the
stop arm, the inertia of the cam-disk assembly
causes it to continue to turn until its lug makes
contact with the Jug 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 next start impulse is received.

25-10. The series of five selecting levers, a
marking lock lever, and a spacing lock lever ride
their respective cams on the selector cam-clutch
assembly. As the marking and spacing code im-
pulses are received in the selector magnet, the
selector cam-clutch rotates and actuates the se-
lector levers. When a spacing impulse is received,
the marking lock lever is blocked by the knife edge
of the armature, and the spacing lock lever swings
toward the right (right-end view) above the arm-
ature and locks the armature in the spacing posi-
tion until the next impulse is due. When the
marking lock lever is prevented from rotating to
the right, in figure 104, the extensions on the
marking lock lever pre