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CHAPTER 1
INTRODUCTION

1. Scope

a. This manual covers field and depot main-
tenance of Teletypewriter Set AN/PGC~1 and
Teletypewriters TT-4A/TG and TT-4B/TG. It
includes instructions appropriate to third,
fourth, and fifth echelons for troubleshooting,
repairing, adjusting, and testing the equip-
ment. It also lists tools, materials, and test
equipment required for these echelons of main-
tenance. Detailed functioning of the equipment
is covered in the theory chapter.

b. The complete instructions for this equip-
ment include the information in this manual and
the information in TM 11-5815-206-12.

¢. The maintenance allocation chart is con-
tained in appendix 1I, TM 11-5815-206-12.

d. Forward all comments concerning this
manual to: Commanding Officer, U.S. Army
Signal Publications Agency, Fort Monmouth,
N.J.

Note. For applicable forms and records, see para-
graph 2, TM 11-5815-206-12.

2. Internal Differences in Models

Internal differences in models which af-
fect field and depot maintenance are described
in the table below. Differences that affect op-
eration and first and second echelon mainte-
nance of the equipment are covered in TM
11-5815-206-12.

Item

Teletypewriter TT-4A/TC

Teletypewriter TT-4B/TG

Transmitter filter ... __ . __. N

Shaft bearing moants._._. ... __ ! Screws and washers used to hold
bearings in main frame assembly

{fig. 117).
Friction clutches

Two-path filter (fig. 88) ... ...

Include solid friction-adjusting eol-

Three-path transmitter filter (fig.
59).

Bearing caps used to hold bearings in
main frame assembly (fig. 118).

Include split friction-adjusting collar

Carriage-feed and carriage-return
blocking lever adjustment.

Transfer-lever-spring post .. ... ...

Code-ring cage assembly. ... . -

Method of holding Y-levers in selected
position.

Device for stabilizing relationship of
Y-lever pivot stud and Y-lever eccen-
tric stop.

lar (B, fig. 10).

Adjusting stud used to adjust car-
riage-feed and ecarriage-1eturn
blocking levers (fig. 88).

Does not include adjustable function
stop-bar fulcrums or code-ring
locking-bail mechanism (fig. 106).

Friction plates used (fig. 93)...........

Not included ... .. .. .

Nonadjustable ... . ... ...

(A, fig. 10).

Carriage-return blocking adjusting
collar and carriage-feed blocking
adjusting plate used to adjust car-
riage-feed and carriage-return
blocking levers (fig. 37).

Eccentric spring post adjustable (fig.
157).

Includes adjustable function stop-bar
fulcrums and code-ring locking-bail
mechanism (fig. 107).

Y-lever detents and springs used (fig.
94).

Eccentric tie, stud bracket, and
spacer used (25, 26, and 27, fig.
94).
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Item

Teletypewriter TT-4A/TG

Teletypewriter TT<8/ G

Platen figures-shift blocking mech-
anism.

Platen and paper trough assembly......

Keylever locking bar..._____ ...
Rangefinder orientation lever._._______

Line-feed mechanism ... . __ .

Ribbon-lifter assembly.. __.__

Dust cover ...

Immersion-proof cover... ... ...____.

Method of securing page printer to
teletypewriter base.

Motor mounting._...._ ... .

Motor-stop relay assembly... ... . _

Not included

Includes six pressure rollers (fig.
83).

Not included

Does not include machine screw for
adjustment (10, fig. 92).

Includes one-piece line-feed bell
crank (17, fig. 99); includes one-
piece platen-shift link (26, fig.
99).

Adjusted by rotating turnbuckle
(fig. 62).
10% in. high

10% in. high

Nut, lockwasher, and mounting
screw in shock mounts used (1, 2,
and 3, fig. 126 and 14, fig. 128).

Machine screws, lock washers, and
shims used (1, 2, and 3, fig. 81).

Includes two-bladed armature that
controls exposed contacts (fig. 65
and 56).

Platen lower-case latch, platen-
blocking arm, and platen-biocking
arm bracket included to prevent
accidental shift of platen to figures-
shift position (fig. 41).

Includes only one pressure roller and
new pressure release mechanism
(fig. 84).

Included to hold keylevers in keylever
mounting bracket (fig. 77).

Includes machine screw for adjust-
ment (6, 7, and 11, fig. 92).

Includes adjustable two-piece line-
feed bell crank (18 and 19, fig.
100) ; includes three-piece shock-
absorbing platen-shift link (26,
fig. 100).

Adjusted by repositioning adjusting
links (fig. 63).

107 ¢ in. high.

101144 in. high.

Machine screw, washers, and hole
through mounting stud used (fig.
4).

Machine screws, washers, and ad-
justable sleeves used (4 through 7,
fig. 81).

Includes single-bladed armature that
operates sealed switches (fig. 63
and 64).




CHAPTER 2
THEORY

Section 1.

3. Basic Teletypewriter Theory
(fig. 1)

The major subdivisions of Teletypewriter
TT-4(*)/TG are the keyboard-transmitter, the
page printer, and the motor.

a. Keyboard-Transmitter. Transmission of
teletypewriter messages occurs when a tele-
typewriter operator presses the keys of the key-
board-transmitter. The transmitter contacts
open and close the signal circuit to transmit
intelligence in the form of teletypewriter code
groups (par. 4).

GENERAL

b. Page Printer. Operation of the page
printer is controlled by teletypewriter code
groups which are received by the coils of the
selector magnet. Each code group starts a cycle
of mechanical operation in the page printer
that results either in the printing of a character
or in the accomplishment of a nonprinting me-
chanical operation such as the moving of the
platen to the figures-shift position for the print-
ing of upper-case symbols.

c. Motor. The motor supplies mechanical
power for operation of the keyboard-trans-
mitter and the page printer.

TELETYPEWRITER TELETYPEWRITER 108-128v DC OR
TT-4(%)/T6 TT-4(%)/T6 [~ 80-00 CP% AC
r-——————="""7 - T ""' - T -7
| KEYBOARD — TRANSMITTER ] I |
1
: "c‘onnst':lgs“ -— ; | l MOTOR ;
| N } |
l : | PAGE |
| PRINTER 1 | PRINTER |
l SELECTOR %_—_% | SNes | SELECTOR |
| MAGNET ‘ MAGNET |
| !
l l } {
| |
| | | |
I - ; TRANSMITTER |
| MOTOR i \ CONTACTS
| i i 7 |
| -} L KEYBOARD - TRANSMITTER —:
{ T P I D e e e e e e —
105-125V DC OR
$0-60 CPS AC 105-125V NOTE
POWER
aurry PRE A LA
(SEE NOTE ) byl b TMS815-206-35-

Figure 1.

Basic teletypcwriter circuit showing two teletypewriters TT-4(*)/TG
interconnected for neutral operation.
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Figure 2. Teletypewriter code chart.

4. Start-Stop Five-Unit Teletypewriter Code
(fig. 2)

Each teletypewriter code group consists of
five code impulses preceded by a start impulse
and followed by a stop impulse. The start im-
pulse is always a spacing impulse, and the stop
impulse is always a marking impulse (a and b

below). Each of the five code impulses may be
either a marking or a spacing impulse, depend-
ing on the character to be printed or the func-
tion to be accomplished. Each of the 32 pos-
sible code impulse combinations is assigned to
a specific character or function as shown in
figure 2. The difference between marking and
spacing impulses for neutral operation is as
follows:

a. Marking Impulse. When a marking im-
pulse is to be transmitted, a pair of trans-

“mitter contacts close to complete the signal cir-

cuit and current flows in the signal circuit for
the duration of the marking impulse.

b. Spacing I'mpulse. When a spacing impulse
is to be transmitted, the pair of contacts open,
and no current flows in the signal circuit for
the duration of the spacing impulse.

5. Block Diagram, Teletypewriter
T4 (*)/TG
(fig. 8)

@. Sending. When a keylever is depressed,
five code bars within the keyboard-transmitter
are set to positions that correspond to the five
code impulses of the code group that is assigned
to the character or function indicated on the
keylever. Depression of the keylever also
causes the transmitter mechanism to operate
the transmitter contacts which send the code
group to the signal line. The main shaft and
intermediate shafts, driven by the motor, pro-
vide the mechanical power for operation of the
transmitter mechanism.

b. Receiving. Teletypewriter TT-4(*)/TG
receives teletypewriter code impulses from the
signal line; the impulses are applied to the se-
lector magnet in the selector mechanism. The
selector mechanism responds to the code im-
pulses to set up a mechanical parts arrangement
that corresponds to the code impulses of the re-
ceived code group and transfers this mechanical
setting to the code-ring mechanismn which me-
chanically selects the character to be printed
or the nonprinting operation (function) to be
performed. The main shaft and intermediate
shafts distribute the mechanical power required
to perform the printing or nonprinting opera-
tion that is selected by the code-ring mechanism.

6. Motor
The series-governed type motor used in Tele-
typewriter TT-4(*)/TG requires 105 to 125
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Figure 8. Teletypewriter TT-4(*) /TG, block diagram.

volts, dc or 60—ps ac. The motor includes an
adjustable centrifugal-force governor that is
used to maintain a motor speed of exactly 3,600
revolutions per minute (rpm). A tuning fork
is required for checking the motor speed.

7. Motor Governor

The motor governor is secured to the motor
armature shaft and rotates with the shaft
when the motor is operating. Two contacts in
the governor are connected in parallel with
resistor R1 (fig. 568 and 59), and the contacts
and resistor are connected in series with the

field windings and the armature. Tension of
the governor spring tends to pull the movable
contact against the stationary contact in the
governor (fig. 4). When the motor speed be-
comes excessive, centrifugal force overcomes
the tension of the governor spring and pulls
the movable contact away from the stationary
contact, adding the resistance of R1 to the mo-
tor circuit. This action causes the motor speed
to decrease until the spring tension is sufficient
to close the contacts, shorting out R1l. The
motor speeds at which the contacts open and
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gpring. Tension is controlled by varying the
position of the governor adjustment lever. The
governor worm, speed adjustment gear, and
governor adjustment screw (fig. 5) are used to
control the position of the governor adjust-
ment lever.

GOVERNOR SPEED
ADJUSTMENT ADJUSTMENT GEAR
SCREW

GOVERNOR BASE

GOVERNOR °°V:M""°"
ADJUSTMENT wo
LEVER
MOVABL E
CONTACT

STATIONARY CONTACT
TM 5815- 206-35-16

Figure 4. Motor governor, governor cover removed.
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Figure 5. Governor spring temsion adjustment train.

8. Mechanical Power Distribution
(fig. 6)

The main shaft, geared to the motor, rotates
continuously when the motor is operating.
Four pairs of gears transfer power from the
main shaft to the transmitter drive shaft, the
carriage-return shaft, the carriage-feed shaft,
and the function shaft. A clutch fork, mounted
on one end of the main shaft, transfers power
to the selector friction clutch.

FUNCTION-SHAFT

CARRIAGE -FEED
WORM DRIVEN GEAR

CLUTCH FORK

FOR SELECTOR
CLUTCH

S
G FUNCTION-SHAFT
Sy @ DRIVING GEAR

CARRIAGE-FEED-SHAFT GE AR

MAIN SHAFT

N
O
\@ MAIN-SHAFT CARRAGE=RE TURN GEAR

CARRIAGE-RETURN-SHAFT DRIVEN GEAR

TRANSMITTER-SHAFT DRIVEN GEAR

MAIN-SHAFT DRIVING GEAR

TM5815- 206-35-27

Figure 6. Mechanical power distribution.




S

S

o ot

[T

Section il. THEORY OF KEYBOARD-TRANSMITTER

9. Keyboord-Transmitter Operation, General

Operation of the keyboard-transmitter in-
cludes: selecting the code group to be trans-
mitted, starting the transmitter mechanism,
transmitting the selected code group, and stop-
ping the transmitter mechanism.

a. Thirty-one keylevers, five code bars, and
five sensing levers (fig. 7 and 8) are used to
select the code group to be transmitted (par.
10).

b. Six selector levers, a contact bail, the
marking and spacing contacts, and six impulse
cams on the transmitter camshaft (fig. 8 and
9) are used for transmitting the selected code
group (par. 11).

Note. The transmitter contacts (fig. 1) include two
contact pairs: a pair of marking contacts and a pair of
spacing contacts. The marking contacts include a mov-
able contact on the lower arm of the contact bail (fig. 9)
and its associated fixed contact. The spacing contacts
include a movable contact on the upper arm of the con-
tact bail and its associated fixed contact. Only the
marking contacts are used for neutral operation (par.

4a) ; both pairs of contacts are used for polar operation
(par. 4b). :

c. A universal bar, cam-stop-lever, stop cam
on the transmitter camshaft (fig. 11) and a
friction clutch (fig. 10) are used to start and
stop the transmitter mechanism (par. 12).

10. Keyboard-Transmitter Selection of Code
Group for Transmission

Selection of a code group for transmission
is made when the operator pressez 2 keylever.
The nature (marking or spacing) of each of
the five code impulses is established when the
downward movement of the keylever positions
five code bars (figs. 7 and 8). The start and
stop impulses do not vary from code group to
code group; the start impulse is always a spac-
ing impulse and the stop impulse is always a
marking impulse. The five code bars (one for
each code impulse) are located under the key-
levers. The code bars are mounted on studs
that are grooved to permit only horizontal
movement of the code bars. The code bar closest
to the front of the keyboard is used to deter-
mine whether the first code impulse is to be
a marking or spacing impulse; the second,
third, fourth, and fifth code bars are used to
control the second, third, fourth, and fifth code
impulses respectively. The upper edge of each

code bar contains a pattern of notches. Some
of the notch surfaces on each code bar are
slanted downward to the left, others to the
right. The notch pattern of each code bar is
different from the pattern of the other code
bars. Marking and spacing code impulses are
selected by the keylevers and code bars as de-
scribedin a and b below.

a. Selecting Marking Code Impulse. If the

~ surface of the notch directly below a keylever

is slanted downward to the left (C, fig. 9),
downward movement of that keylever causes
the code bar to move to the right, and the as-
sociated sensing lever pivots counterclockwise.
The upper end of the sensing lever engages its
associated code-impulse selector lever, and the
code impulse controlled by that particular code
bar will be a marking impulse (par.11a).

b. Selecting Spacing Code Impulse. If the
surface of a notch directly below a keylever
is slanted downward to the right (D, fig. 9),
downward movement of that keylever causes
the code bar to move to-the left, and the as-
sociated sensing lever pivots clockwise. The
upper end of the sensing lever moves away from
its code-impulse selector lever and the code im-
pulse controlled by that particular code bar
will be a spacing impulse (par. 11b).

11. Transmission of Code Group from
Keyboard-Transmitter

The marking contacts (A, fig. 9) are used to
transmit each code group. The contacts, con-
nected in series in the signal circuit, close to
sending a marking (current) impulse and open
to send a spacing (no-current) impulse. The
contacts are closed by cams on the transmitter
camshaft, which turns 1% revolution each time
a keylever is pressed (par. 12b and ¢). The
contacts are opened by the contact-bail
spring. The contacts transmit neutral teletype-
writer impulses as described below.

a. Transmitting Marking Code Impulse (C,
fig. 9). If the first code impulse is to be a mark-
ing impulse, the first code-impulse selector lever
is latched by its sensing lever when the key-
lever is pressed (par. 10a). As the transmitter
camshaft turns, a lobe on the first code-impulse
cam pushes against a projection at the center
of the first selector lever. The lower end of the
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Figure 7. Keyboard-transmitier, removed from teletypewriter.

selector lever pivots the contact bail clockwise
slightly, closing the marking contacts to com-
plete the signal circuit. The upper end of the
selector lever does not move because it is
latched by its associated sensing lever. After
the code-impulse cam passes the selector lever,
the projection of the selector lever moves to-
ward the center of the cam. The selector-lever
spring pulls the lower end of the selector lever
downward and control of the contact bail passes
to the next selector lever. If the next code im-
pulse is to be a marking impulse also, the next
selector lever will hold the contact bail in the
clockwise position and the contacts will remain
closed when the second code-impulse cam op-
eratesits selector lever. If the next code impulse
is to be a spacing impulse, it will be trans-
mitted as described in b below.

b. Transmitting Spacing Code Impulse (D,
fig. 9). If a code impulse is to be a spacing
impulse, the selector lever for that impulse is
not latched by its sensing lever when the key-
lever is pressed (par. 10b). As the transmitter

camshaft turns, a lobe on the code-impulse cam
pushes against the projection in the center of
its associated selector lever and the selector
lever pivots counterclockwise slightly around
its bearing. The selector lever pivots counter-
clockwise because the upper end of the selector
lever is not latched by its sensing lever and the
lower end of the selector lever is held in posi-
tion by the selector-lever spring.

c. Transmitting Start and Stop Impulses.
The first impulse of each code group is the start
impulse. The five code impulses are transmitted
in sequence immediately after the start impulse.
The last impulse of each code group is the stop
impulse. The start-stop selector lever and the
start-stop impulse cam on the transmitter cam-
shaft are used to operate the marking contacts
to transmit the start and stop impulses (A and
B, fig. 9). The start-stop impulse cam and the
start-stop selector lever are 'in alignment di-
rectly behind the fifth code-impulse cam and
the fifth code-impulse selector lever respectively.

(1) Signal circuit condition before irans-
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Figure 8. Keyboard-transmitter mechanism showing code-impulse selection mechanism.

mission. Before a keylever is pressed
to begin transmission of a code group,
the transmitter camshaft is held sta-
tionary mechanically (par. 12); the
transmitter contacts are held in the
closed position by the start-stop im-
pulse cam and the start-stop selector
lever (B, fig. 9). The top of
the start-stop selector lever is latched
permanently. e
Transmitting start impuise. When a
keylever is pressed, the transmitter
camshaft starts turning (par. 12). A
lobe of the start-stop impulse cam (A,
fig. 9) moves away from the start-stop
selector lever and the selector-lever
spring pulls the selector lever down-
ward. The contact-bail spring pivots
the contact bail counterclockwise
slightly and the marking contacts
open to send the start impulse.
Transmitting stop impulse. The stop
impulse begins when a lobe of the
fifth code-impulse cam on the trans-
mitter camshaft moves away from the
fifth code-impulse selector lever and
a lobe of the start-stop impulse cam

moves against the start-stop selector
lever (B, fig. 9). Because the top of
the selector lever is latched perma-
nently, the bottom of the lever pushes
against the contact bail to close the
contacts to send the stop impulse. The
contacts remain closed until the start
impulse of the next code group is
transmitted ((2) above). If another
keylever is not pressed immediately,
rotation of the transmitter camshaft
is stopped mechanically (par. 12).

12. Starting and Stopping Transmission from
Keyboard-Transmitter

Transmission begins when the transmitter
camshaft starts to turn and ends when rota-
tion of the transmitter camshaft is halted. A
friction clutch (fig. 10) is used to transfer me-
chanical power from the constantly rotating
transmitter drive shaft to the transmitter cam-
shaft (a below). The stop cam, cam-stop lever,
cam-stop-lever latch, and universal bar are used
to start and stop rotation of the camshaft (b
and ¢ below).

a. Transmitter Friction Clutch. The fric-
tion clutch consists of the clutch fork which
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is firmly attached to the transmitter camshaft
and the friction assembly which is attached
to the transmitter drive shaft. Two prongs of
the clutch fork engage two notches in the center
clutch disk (fig. 10). Pressure of the friction-
clutch spring causes the three clutch disks and
two felt friction plates to be compressed, and
the friction between the outer disks and the
felt friction plates is sufficient to turn the clutch
fork when the motor is running and the trans-
mitter camshaft is free to rotate. When the
vertical arm of the cam-stop lever (fig. 11)
moves into the path of one of the two stop
lobes of the stop cam on the transmitter cam-
shaft, while the camshaft is turning, the stop
lobe strikes against the arm of the cam-stop
lever. The camshaft stops turning and the cen-
ter clutch disk and the felt friction plates are
held stationary between the two rotating outer
clutch disks. When the arm of the cam-stop

lever is moved out of the path of the stop lobe,
the transmitter camshaft starts to turn, driven
by the friction between the outer clutch disks
and the felt friction plates. The TT-4B/TG
includes a three-piece friction-adjusting assem-
bly (driving collar and two-piece friction-ad-
justing collar) for adjusting the pressure of
the friction-clutch spring (A, fig. 10). The
TT-4A/TG includes a one-piece friction-adjust-
ing collar for spring pressure (B, fig. 10).

b. Starting Transmission of Code Group.
When a keylever is pressed, it strikes one of
the slanted surfaces of the universal bar (fig.
11) and the universal bar is cammed to the
right. As it moves to the right, it strikes the
universal-bar adjusting screw on the cam-
stop-lever latcn, pivoting the latch counterclock-
wise. The repeat-blocking-lever spring pulls
the repeat-blocking lever counterclockwise un-
til it strikes the right hand arm of the cam-
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Figure 10. Transmitter friction elutch.

stop lever. The cam-stop-lever latch continues
to pivot, forming a slot between it and the
repeat-blocking lever. The tension of the cam-
stop-lever spring causes the cam-stop lever to
pivot clockwise. The end of the right hand arm
of the cam-stop lever moves downward, into the
slot, and the vertical arm moves away from
the stop lobe of the stop cam, permitting the
friction clutch to start rotatlon nf the trans-
mitter camshaft (e above). | . -

¢. Stopping Transmission. When the trans-
mitter camshaft nears the end of the 14 revolu-
tion, one of two projections on the side of the
stop cam strikes the left-hand arm of the cam-
stop lever, causing the cam-stop lever to pivot
counterclockwise. The vertical arm of the
cam-stop lever moves to the left, and the trans-
mitter camshaft stops turning when the stop
lobe on the stop cam strikes the top of the ver-
tical arm. The cam-stop lever is locked in the
counterclockwise position as described in (1)
or (2) below.

(1) If the operator has released the de-
pressed keylever, the universal-bar
spring pulls the universal bar to the
left. The cam-stop-lever-latch spring
pivots the cam-stop-lever latch clock-

wise. The top of the latch moves un-
der the right-hand arm of the cam-
stop lever, locking the cam-stop lever
in the counterclockwise position.

(2) If the operator has not released the
keylever from its downward position,
the repeat-blocking-lever spring pulls
the repeat-blocking lever counterclock-
wise. The top of the repeat-blocking
lever moves under the right-hand arm
of the cam-stop lever, locking the cam-
stop lever in the counterclockwise
position.

13. Space Repeat Operation

When the space bar (fig. 7) is pressed and
immediately released, one space code group is
transmitted. When the space bar is held down,
repeated space code groups are transmitted un-
til the space bar is released. Reception of the
space code group causes the carriage of the page
printer to move one space to the right without
printing a character. The space code group
is the only code group that can be transmitted
repeatedly from the TT—4(*)/TG with one
downward movement of a keyboard control.

a. When the space bar is pressed, the space-
bar lever (figs. 11 and 12) positions the five code
bars for the space code group (fig. 2) it moves
the universal bar to the right to pivot the cam-
stop-lever latch and the repeat lever counter-
clockwise, causing the repeat-blocking lever to
turn clockwise. Under these conditions, a slot
appears below the right-hand arm of the cam-
stop lever. The cam-stop-lever spring pivots
the cam-stop lever clockwise, permitting the
friction clutch to turn the transmitter camshaft
to transmit repeated space code groups. The
repeat lever prevents the repeat-blocking lever
from moving under the right hand arm of the
cam-stop lever as occurs during transmission
of all other code groups (par. 12¢(2)).

b. When the space bar is released, transmis-
sion is halted as described in paragraph 12¢(1).

14. Sensing-lever Locking-Bail Operation
The five sensing levers are positioned each

time a keylever or the space bar is pressed

(par. 10). During transmission of each code
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Figure 11. Transmitier camshaft eontrol mechanism.

group, the sensing levers are locked in their se-
lected positions by the blade of the sensing-
lever locking bail (fig. 11). Movement of the
sensing-lever locking bail is controlled by the
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SPRING

CAM-STOP LEVER
LATCH

REPEAT-BLOCKING
LEVER

REPEAT LEVER

SPACE-BAR LEVER

UNIVERSAL
BAR
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Figure 12. Repeat-lever operation.

locking-bail spring and the locking-bail cam
on the transmitter camshaft. The tension of
the spring causes the bail to ride against the
outer surface of the cam at all times. Between
transmission of code groups, the cam is sta-
tionary and the bail is held upward by one of
the two lobes of the cam.

a. When a code group is to be transmitted,
the transmitter camshaft starts turning and the
sensing-lever locking bail pivots clockwise
slightly to move against a low portion of the
cam (fig.11). In this position, the blade of the
bail engages a projection on the top of each
of the sensing levers, locking the sensing levers
in position. Downward movement of another
keylever is not possible while the sensing lev-
ers are locked by the bail.

b. During transmission of the stop impulse,
a lobe of the locking-bail cam causes the bail




to pivot counterclockwise slightly. The blade

of the bail moves away from the sensing-lever

projections and the sensing levers are free to
be repositioned by the downward movement of
another keylever.

15. Sequence of Keyboard-Transmitter

Operations

The following chart lists the sequence of op-

erations that occur when a keylever of the
keyboard-transmitter is pressed.

8egquence Impulse control and transmission operstions

Btarting and stopping operstions

1 Keylever pressed downward (fig. 8).

2 Keylever strikes slanted notches of five code bars, | Keylever strikes slanted notch of universal bar,

cording to code to be transmitted (fig. 8).

camming them individually to left or right ac- camming universal bar to right (fig. 11).

3 Code bars pivot five sensing levers clockwise or { Universal bar strikes its adjusting screw, pivoting

counterclockwise individually (fig. 8).

6 Sensing-lever locking bail moves to low portion of
locking-bail cam, locking sensing levers in se-

lected position (fig. 11).

7 Start-stop selector lever moves to low portion of
start-stop impulse cam on transmitter camshaft

(A, fig. 9).

8 Contact-bail spring pivots contact bail counter-
clockwise, opening contacts to send start impulse. . R
9 Lobe of No. 1 code-impulse cam pushes No. 1 se-
lector lever. If latched by sensing lever, lower
end of selector lever turns contact bail clockwise
to send marking impulse (C, fig. 9). If wmot
latched by its sensing lever, upper end of selector
lever pivots contact bail counterclockwise to send

spacing impulses (D, fig. 9).

10 Lobes of No. 2, 3, 4, and § code-impulse cams oper-
ate in sequence to transmit second, third, fourth,

and fifth code impulses (C and D, fig. 9).

18 Lobe of start-stop impulse cam pivots contact bail
clockwise, closing contacts to send stop impulse

(B, fig. 9).

14 Lobe of locking-bail cam pivots locking bail coun-
terclockwise; blade of bail moves away from

sensing levers (fig. 11).
18

cam-stop lever latch counterclockwise (fig. 11).

Cam-stop lever pivots clockwise; right-hand arm of
lever drops into notch between cam-stop-lever
latch and repeat-blocking lever, wvertical arm
of cam-stop lever moves away from stop eam
(dg. 11).

Transmitter camshaft starts torning, driven by
friction clutch (fig. 10).

Projection on side of stop cam strikes left-hand
arm of cam-stop lever, pivoting cam-stop lever
counterclockwise (fig. 11).

Cam-stop lever latched in counterclockwise position
by cam-stop-lever latch for repeat-blocking lever.

Stop lobe of stop cam strikes vertical arm of cam-
stop lever. Transmitter camshaft stops turning.

Section lll. THEORY OF PAGE PRINTER

16. Page Printer Operation, General
Operation of the page printer is controlled
by the teletypewriter code groups that are re-
ceived from either the keyboard-transmitter of
the same teletypewriter or the transmitter of

another teletypewriter that is connected to the
same signal circuit as the receiving teletype-
writer. The start impulse (first impulse of each
code group) causes the page printer to start a
cycle of mechanical operation. The five code im-
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pulses, received in sequence in the selector mag-
net of the page printer, are used by the selector
mechanism to select the character to be printed
or the nonprinting mechanical operation to be
performed (line-feed, figures-shift, etc.). After
the fifth code impulse is received, the selected
character is printed, or the selected mechani-
cal operation is performed automatically by the
page printer. The stop impulse (last impulse
of each code group) is used to stop the page
printer until the start impulse of the next code
group is received.

17. Selector-Magnef Operation

The two. coils of the selector magnet are con-
nected to the signal circuit. The selector mag-
net responds to incoming marking and spacing
impulses as described below.

a. Condition During Marking Impulse.
When either a marking code impulse or the
stop impulse is received current flows through
the two selector-magnet coils and a magnetic
field is present around the coils (fig. 13). The
magnetic field is strong enough to overcome
the tension of the armature spring and the
armature is held against the armature upper-
stop screw (marking position of armature).

b. Condition During Spacing Impulse. When
either a spacing code impulrse or the start im-
pulse is received, current stops flowing in the
selector-magnet coils; no magnetic field is. pres-
ent around the coils; and the armature spring
pulls the armature against its lower-stop screw
(spacing position of armature).

TM9813-208-33-8

Figure 18. Armature held in marking position by
energized selector magnet.

18. Starting and Stopping Selector Camshaft
Rotation

a. Selector Friction Clutch. When the mo-
tor is operating, the main shaft and the selec-
tor clutch fork that is fastened to one end of the
main shaft rotate continuously (fig. 6). Two
fingers of the clutch fork are engaged with
two notches in the center clutch disk of the
friction clutch (fig. 14). The center clutch disk
and the two felt friction plates rotate continu-

-ously with the clutch fork. The compressed

clutch spring presses one outer clutch disk, the
felt friction plates, and the center clutch disk
against the other outer clutch disk, causing a
constant torque to be applied to the selector cam-
shaft. Rotation of the selector camshaft is con-
trolled as described in b through d below.

b. Condition Before Receipt of Start Im-
pulse. Before the start impulse is received, the
armature is in the marking position, against
the armature upper-stop screw (par. 17a).
Torque of the selector friction clutch causes
one lobe of the stop plate on the selector cam-
shaft to press against the.projection in the cen-
ter of the stop lever, but the lower end of the
armature blocks counterclockwise movement of
the stop lever and the stop plate and selector
camshaft are not permitted to rotate (A, fig.
15).

c. Starting Selector Camshaft Rotation.
When the start impulse is received, the arma-
ture spring pulls the armature downward,
against the armature lower-stop screw (par.
17b), and the lower end of the armature re-
leases the stop lever (fig..13). Pressure of the
stop plate causes the stop lever to pivot counter-
clockwise slightly, and the selector camshaft
is permitted to start turning (B, fig. 15).

d. Stopping Camshaft Rotation. Immedi-
ately after the selector camshaft starts turn-
ing, the five code impulses are received in se-
quence (par. 19). When the camshaft nears
the end of 14 revolution, the stop impulse is
received in the sglector-magnet coils. The mag-
netic field set up by the stop impulse pulls the
armature against its upper-stop screw and the
lower end of the armature moves upward into
the patch of the stop lever. Rotation of the se-
lector camshaft is halted when the lobe of the
stop plate strikes the projection of the stop lever
(A, fig. 16). The stop impulse prevents the
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nelecf.or camshaft from turning more than 14

revolution for each code group. The camshaft -

remains stationary until the start impulse of
the next code group is received (¢ above).

19. Recording Code Impulses

The five code impulses of a code group are re-
ceived in sequence immediately after the se-
lector camshaft starts turning (par. 18¢).
Each of the code impulses is either a marking
{current) or spacing (no-current) impulse (fig.
2), as determined by the code group assigned
to the character to be printed or the nonprint-
ing operation to be performed by the page
printer. A marking code impulse always causes
the armature to be drawn upward, against its
upper-stop screw (fig. 18). A spacing code
impulse always allows the armature spring to
pull the armature downward against its lower-
stop screw. Five selector cams (figs. 14 and 16),
five selector levers, and five Y-levers (one of
each for each code impulse) are used to record
the position of the armature during each of the
five code impulses are being received. The selec-
tor cams are staggered around one-half the
circumference of the selector camshaft (fig.
14) which makes 15 revolution for each code
group received. The first selector cam and its
associated selector lever and Y-lever record the
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nature (marking or spacing) of the first code
impulse; the second selector cam, and its as-
sociated selector and Y-levers record the sec-
ond impulse; and so on, for each of the re-
maining code impulses.

a. Recording Marking Code Impulse. When
a marking code impulse is received, the arma-
ture is held in the marking (upper) position
and the broad lower end of the armature
latches the lower end of the five selector levers
(A, fig. 16). A lobe of the selector cam that
corresponds to the code impulse being received
(first selector cam for first code impulse, etc.)
rotates to the position shown and pushes
against the center of its associated selector
lever. Movement of the lower end of the selec-
tor lever is prevented by the armature. The
upper end of the selector lever moves clockwise,
sliding on its bearing. The upper end of the
selector lever pushes its associated Y-lever
clockwise (unless it was set to the clockwise

SELECTOR LEVER Y¥-LEVER

¥-LEVER
DETENT

PIVOT STUD SPRING

BEARING Y-LEVER
RRR DETENT
ARMATURE
SELECTOR th MARKING
cAM POSITION
A. RECOROING MARKING CODE WPULSE
SELECYOR LEVER Y-LEVER
SELECTOR ARMATURE
CAM IN SPACING

POSITION

B RECOROING SPACING CODE MPULSE
TM5815-206-35-273

Figure 16. Recording marking and spacing code
tmpulses.

position by the previous code group). When the
cam lobe moves beyond the center of the selec-
tor lever, the selector-lever spring pulls the se-
lector lever away from the Y-lever, but the Y-
lever is held in the clockwise position by either
the Y-lever detent or the TT—4B/TG or the
friction plate or the TT4A/TG (fig. 19). In
this way, each time a marking code impulse is
received, its associated Y-lever is moved to the
clockwise position.

b. Recording Spacing Code Impulse. When
a spacing code impulse is received, the arma-
ture is positioned downward, away from the se-
lector levers (B, fig. 16). A lobe of the selector
cam associated with the code impulse rotates
to the position shown and pushes against the
center of its associated selector lever. The ar-
mature is not in position to block movement of
the lower end of the selector lever and the
lower end of the selector lever moves upward,
turning its associated Y-lever counterclockwise.
The Y-lever detent of the TT—4B/TG or the
friction plate or the TT-4A/TG holds the Y-
lever in the counterclockwise position. In this
way, each time a spacing code impulse is re-
ceived, its associated Y-lever is moved to the
counterclockwise position.

¢. Rangefinder Mechanism. The time re-
quired by each selector cam to position its Y-
leveriis approximately 20 percent of the total
time that the code impulse is present in the se-
lector magnet. Under ideal conditions, maxi-
mum reliability of operation is obtained when
the Y-lever is positioned during the middle por-
tion of the code impulse. The rangefinder
mechanism permits selection of the portion of
each code impulse that will be used for the po-
sitioning of the Y-lever. The rangefinder mech-
anism is used to control the angle between the
stop plate and the first selector cam on the
selector camshaft (fig. 17). Decreasing the
angle causes the selector cams to position their
respective Y-levers during the early part of the
code impulses. Increasing the angle causes the
cams to position their respective Y-levers dur-
ing the later part of the code impulses. The
angular position of the stop plate is controlled
by the position of the grooved pin. When the
grooved pin is moved inward, the angle is in-
creased; when the pin is moved outward, the
angle is decreased. The position of the grooved
pin is controlled by a train of parts which in-

17
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Figure 17. Rangeﬁndcr mechanism.

cludes the orientation lever, rangefinder cam,
rangefinder-cam gear, rangefinder dial gear,
and RANGE dial. Clockwise rotation of the
RANGE dial causes the grooved pin to move
inward; counterclockwise rotation causes the
pin to move outward. S

d. Controlling Armature Spring Tension.

S

ARMATURE

SPRING

ARMATURE-SPRING
ARM

ARMATURE WORM

ARMATURE - WORM
ARMATURE ARM

Tension of the armature spring is a critical
factor in the operation of the page printer.
The tension should be checked, and if neces-
sary, adjusted for optimum performance of the
page printer whenever the signal line current
is changed. The spring tension is adjustable to
a very fine degree with the armature spring

ARMATURE -DIAL. CLAMP

T™ 5815 -206-35-12

Figure 18. Armature spring tension adjustment mechanism.
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tension adjustment mechanism (fig. 18). Ro-
tation of the ARMATURE dial clockwise
causes the armature-spring arm to move down-
ward, increasing the tension applied to the
armature by its spring. Turning the dial coun-
terclockwise decreases the spring tension.

e. Sequence of Selector Mechanism Opera-
tions. The following chart lists the sequence of
operations that occur in the selector mecha-
nism of the page printer when a code group is
received.

Belector mecbanism operation sequence chart

Start impulse received in selector-magnet coils (fig. 13).
Selector-magnet armature drops to spacing position.
Stop lever released by armature (B, fig. 15).

Stop plate released by stop lever.

Selector camshaft starta revolving (fig. 14).

First code impulse pulls armature up or armature
remains down, depending on whether impulse is
marking or spacing (fig. 16).

No. 1 code-impulse cam pushes middle of No. 1
selector lever.

8 | No. 1 selector lever pivots about end of armature if

armature is up (marking), or about selector-lever

pivot stud if armature is down (spacing impulee).

9 | No. 1 selector lever purhes No. 1 Y-lever clockwise

if selector lever is pivoting about armature end

(marking impulse) or counterclockwise if selector

lever is pivoting about pivot stud (spacing impulse).

10 | Second, third, fourth, and fifth code impulses in turo

operate the corresponding parts of the selector

mechanism, as described above for the first impulse,
s0 that each Y-lever is set clockwise or counter-
clockwise as determined by its corresponding code

impulse. P

11 | Latch-tripping cam turns transfer latch (par. 20e).

12 | Stop impulse received in selector-magnet eoils.

13 { Armature pulled upward to marking position.

14 | Stop lever latched by armature (A, 6g. 18).

15 | Stop plate moves against stop lever.

16 | Stop plate held by stop lever.

17 | Selector camshaft stopped at end of % revolution.
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20. Transfer Operation

The purpose of the transfer operation is to
pivot each of the five code rings to a position
(marking or spacing) to correspond with the
nature (marking or spacing) of each of the
five code impulses of a received code group.
When positioned, the code rings select a stop
bar (par. 21) which controls the selection of the
character to be printed or the function (non-
printing mechanical operation) to be per-
formed. The transfer operation occurs auto-
matically, immediately after the five Y-levers

are positioned clockwise or counterclockwise in
accordance with the nature of each of the five
code impulses of the code group (par. 19a and
b). Five T-levers (fig. 19) are used to position
the code rings. The T-levers are mounted on a
common pivot stud that is attached to one arm
of the transfer lever. Each T-lever is mounted
above, and in alinement with, an associated
Y-lever. The vertical arm of each T-lever s in
engagement with a slot in the tail of an asso-
ciated code ring. The five code rings (fig. 20)
pivot around the stop-arm shaft. The code
rings are moved to the marking and spacing
positions as described in a and b below. D