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WARNING

This equipment contains selenium rectifiers which immediately release poisonous fumes
when they burn out. The fumes are very toxic and have a strong, unpleasant odor
resembling the smell of rotten eggs. Whenever this odor is detected, IMMEDIATELY
disconnect power and thoroughly ventilate the area. Do not handle the burned-out
rectifier until it cools. PERMANENT INJURY OR DEATH MAY RESULT FROM
PROLONGED BREATHING OF THE FUMES.

WARNING

DANGEROUS VOLTAGES EXIST IN THIS EQUIPMENT

Be careful when working on the 115-volt motor circuits or on the 95- to 250-volt power
supply circuits. Serious injury or death may result from contact with these circuits. Turn
off the power and discharge all high-voltage capacitors before making any connections or
replacing any parts inside the equipment.

DON’T TAKE CHANCES!

Change 2



*TM 11-5815-200-35
TO 31W4-2FGC20-22 

TECHNICAL M A N U A L HEADQUARTERS
DEPARTMENT OF THE ARMY

No. 11-5815-200-35 WASHINGTON, DC, 14 February 1966

Direct Support, General Support, and Depot Maintenance Manual
TELETYPEWRITER SETS AN/FGC-20 (NSN 5815-00-503-2652); AN/FGC-20X (NSN

5815-00-392-7743); AN/FGC-20 (NSN 5815-00-503-2653); AN/FGC-66 (NSN
5815-00-817-9277); AN/FGC-159 (NSN 5815-00-041-3382); AN/FGC-159X (NSN
5815-00-561-7964); AN/FGC-160 (NSN 5815-00-025-9036); AN/FGC-177 (NSN

5815-01-017-3780): AN/UGC-4 (NSN 5815-00-557-5970): AN/UGC-29 (NSN
5815-00-082-4199); AN/UGC-29X (NSN 5815-00-082-4200); 
AND TELEPRINTER TT-259/FG (NSN 5815-00-688-8761)

CHAPTER 1.
Section I.

II.
III.

IV.

v.

C H A P T E R  2 .
Section I.

II.
III.
IV.
v.

VI.
VII.

VIII.
C H A P T E R  3 .

4.
APPENDIX A.
IN D E X

Paragraph
FUNCTIONING OF EQUIPMENT
General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..1-1-1-3.4
Mechanical functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..1-4—1-42
Electrical functions (not applicable to TT-664(*)/FG, TT-665/FG,

and TT-688(*)/FG) . . . . . . . . . . . . . . . . . . . . . . . . . . . ..1-43—1-49
Conversion of Teletypewriter Set AN/FGC-20X to provide synchronous

motor operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..1-50—1-51
Electrical functions (applicable to TT-664(*)/FG, TT-665/FG, and

TT-668(*)/FG) . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..1-52–1-55
MAINTENANCE
Tools, materials and test equipment . . . . . . . . . . . . . . . . . . . . . . . 2-1-2-3
Preventive maintenance . . . . . . . . . . . . . . . . . . . . . . . . . . . ..2-4-2-7
Lubrication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..2-8-2-12
Troubleshooting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..2-13-2-15
Removal and replacement . . . . . . . . . . . . . . . . . . . . . . . . . ..2-16-2-28
Disassembly and reassembly . . . . . . . . . . . . . . . . . . . . . . . . . .2-29-2-84
Teletypewriter adjustment procedures . . . . . . . . . . . . . . . . . . . 2-85-2-238
Spring data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..2-239-2-244
GENERAL SUPPORT TESTING PROCEDURES . . . . . . . . . . . . . . . . 3-1-3-17
DEPOT MAINTENANCE INSTRUCTIONS . . . . . . . . . . . . . . . . . . . 4-1-4-3
REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

NOTE
All references to Teletypewriter Set AN/
FGC-64, AN/FGC-67, and AN/FGC-67X in this
manual are deleted. The AN/FGC-64 has been
classified as obsolete. The AN/FGC-67 and
AN/FGC-67X were never type classified and are
no longer in the US Army inventory.

Page

1-1
1-3

1-41

1-58

1-62

2-1
2-1
2-4

2-21
2-26
2-52

2-133
2-201

3-1
4-1
A-1
I-1

*This manual, together with TM 11-5815-200-12, 14 February 1966, supersedes TM 11-5815-200-35, 30 June 1959;
including Cl, 11 May 1960; C 2; 30 March 1961; C 3, 18 September 1961; C 4, 5 June 1963, and C5, 15 January 1964.

Change 4





TM 11-5815-200-35/T0 31W4-2FGC20-22

CHAPTER 1

F U N C T I O N I N G  O F  E Q U I P M E N T

Section I. GENERAL

1-1. Scope

a. This manual covers direct support, general
support, and depot maintenance information for
Teletypewriter Sets AN/FGC-20, AN/FGC-20X,
AN/FGC-21, AN/FGC-66, AN/FGC-159,
AN/FGC-159X, AN/FGC-160, AN/FGC-177, AN/
UGC-4, AN/UGC-29, AN/UGC-29X, and Tele-
printer TT-259/FG. It includes instructions
appropriate to support troubleshooting, testing,
aligning and repairing procedures for all com-
ponent parts of the equipment. In addition, it
provides a Depot Inspection Standard for the use
of depot maintenance personnel to verify the
condition of equipment, before its return to the
supply system.

b. The complete technical manual for this
equ ipment inc ludes  TM 11-5815-200-12
(Organizational  Maintenance Manual Tele-
typewriter Sets AN/FGC-20, AN/FGC-20X, AN/
FGC-21, AN/FGC-66, AN/FGC-159, AN/FGC-
159X, AN/FGC-160, AN/FGC-177, AN/UGC-4,
AN/UGC-29, AN/UGC-29X, and Teleprinter
TT-259/FG). For repair parts and special tools
lists see TM 11-5815-200-20P  and  TM
11-5815-200-34P-Series.

c. Official nomenclature followed by (*) is used
to indicate all models of the equipment item
covered in this manual. Thus, Teletypewriter
T T - 6 6 4 ( * ) / F G represents Teletypewriter
TT-664/FG, TT-664A/FG, TT-664B/FG, and
TT-664C/FG.

1-2. Indexes of Publications
a. DA Pam 310-4. Refer to the latest issue of

DA Pam 310-4 to determine whether there are new
editions, changes, or additional publications per-
taining to the equipment.

b. DA Pam 310-7. Refer to DA Pam 310-7 to
determine whether there are modification work
orders (MWO’S) pertaining to the equipment.

1-3. Maintenance Forms, Records, and Reports

a. Reports of Maintenance and Unsatisfactory
Equipment. Department of the Army forms and
procedures used for equipment maintenance will
be those described by TM 38-750, The Army
Maintenance Management System (Army). Air
Force personnel will use AFM 66-1 for main-

tenance reporting and TO-00-35D54 for unsatis-
factory equipment reporting.

b. Report of Packaging and Handling De-
ficiencies. Fill out and forward DD Form 6 (Pack-
aging Improvement Report) as prescribed in AR
700-58 /NAVSUPINST 4030.29/AFR 71-13/MCO
P4030.29A, and DLAR 4145.8.

c. Discrepancy in Shipment Report (DISREP)
(SF 361). Fill out and forward Discrepancy in
Shipment Report (DISREP) (SF 361) as prescribed
in AR 55-38/NAVSUPINST 4610.33B/AFR
75-18/MCO P4610.19C and DLAR 4500.15.

1-3.1 Administrative Storage

Administrative storage of equipment issued to and
used by Army activities shall be in accordance with
TM 740-90-1.

1-3.2. Destruction of Army Electronics Materiel

Destruction of electronics materiel to prevent
enemy use shall be in accordance with TM
750-244-2.

1-3.3. Reporting Errors and Recommending Im-
provements

a. You can help improve this manual. If you
find any mistakes or if you know of a way to
improve the procedures, please let us know. Mail
your let ter ,  DA Form 2028 (Recommended
Changes to Publications and Blank Forms), direct
to: Commander, US Army Communications and
Electronics Materiel Readiness Command, ATTN:
DRSEL-ME-MQ, Fort Monmouth, NJ 07703.

b. For Air Force, submit AFTO Form 22
(Technical Order System Publication Improvement
Report and Reply) in accordance with paragraph
6-5, section VI, TO 00-5-1. Forward direct to
prime LAC/MST.

1-3.4 Reporting Equipment Improvement Recom-
mendations (EIR)

a. Army. If your equipment needs improve-
ment, let us know. Send us an EIR. You, the user,
are the only one who can tell us what you don’t
like about your equipment. Let us know why you
don’t like the design. Tell us why a procedure is
hard to perform. Put it on an SF 368 (Quality
Deficiency Report). Mail it to Commander, US
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Army Communications and Electronics Materiel b. Air Force. Air Force personnel are encour-
Readiness Command, ATTN: DRSEL-ME-MQ, aged to submit  EIR’s in accordance with
Fort Monmouth, NJ 07703. We’ll send you a reply. AFM 900-4.
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Figure 1-1.

TM 11-5815-200-35

Sect ion II .  MECHANICAL FUNCTIONS

1-4. General
This section covers the complete mechanical
functioning for Teletypewriter Sets
AN/FGC-20, AN/FGC-20X, AN/FGC-21,
AN/FGC-66, AN/FGC-159, AN/FGC-159X,
AN/FGC-160, AN/FGC-177, AN/UGC-4,
AN/UGC-29,  AN/UGC-29X, and Teleprinter
TT-259/FG; the information is applicable to all
of the teletypewriter sets, unless otherwise

indicated.

1-5. Signaling Code
(fig. 1-1)

The signaling code used in teletypewriter
communication systems consists of a sequence
of marking and spacing impulses. Each code
group is composed of five selecting impulses
which may be either marking or spacing,
depending on the code of the character or
function to be transmitted. The five selecting
impulses are preceded by a start impulse
(spacing) and followed by a stop impulse
(marking) to maintain a synchronism between
the transmitting and receiving mechanisms.
When the five selecting impulses are arranged in
all possible combination, they provide 32 dif-
ferent code groups.
1-6. Baud Rate

(fig. 4-13)
a. The  te rm “baud rate” indicates the

maximum number of impulses that occur within
1 second when all impulses in a code group are
of equal length (7.00- or 8.00-unit code). When
all impulses in a code group are not the same
length (7.42-unit code), the baud rate is based
on the shortest impulse of the code group.

b. The baud rate is obtained by dividing
1,000 milliseconds (1 second) by the length (in
milliseconds) of shortest impulse of the code
group. Thus, if the shortest impulse of a code
group is 20 milliseconds, the baud rate is equal
to 1,000 divided by 20 and is referred to as a
50-baud rate.

c. The code impulse chart (fig. 4-13) shows
the interrelationship between the codes, impulse
lengths, and baud rates.

d. Figure 1-2 shows the interrelationship with
a 45.5 baud rate interval applied to the code
group for the letter Y in 7.42 unit code ap-
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1-7. Teletypewriter Set Block Diagram
(fig. 1 -3  o r  1 -3 .1  (TT-664(*) /FG,
TT-665/FG and TT-688(*)/FG))

a .  S e n d i n g  ( n o t  a p p l i c a b l e  t o  T T .
259/FG). When a keylever is depressed, a
train of parts within the transmitter mechanism
is  posi t ioned s o  t h a t  t h e  m e c h a n i c a l
arrangement of these parts will represent the
five unit code group for the character or function
assigned to that particular keylever. Depressing

the keylever also causes an intermediate shaft
assembly to operate the transmitter contacts
which send electrical code impulses to the
selector mechanism and to the signal line. (In
the TT-664(*)/FG, TT-665/FG and
TT-688(*)/FG, the  t r ansmi t t e r  con tac t s
generate a low level electrical signal code which
is sent to the low level conversion circuitry and
then to the send line.)

Figure 1-2. Neutral signals for letter Y at 60 wpm (7.42 unit code).

b. Receiving. Electrical code impulses from
the signal line are received by the selector
mechanism. (In the TT-664(*)/FG, TT-665/FG
and TT-688(*)/FG, the electrical code impulses
from the signal line are applied first to the low
level conversion circuitry and then to the
selector mechanism). The selector mechanism
converts the electrical code impulses into a
mechanical arrangement that corresponds to the
received code group. This mechanical setting is
then transferred to the code ring mechanism
which determines the character to be printed or
the function (para 1-28) to be performed. The
main shaft and the intermediate shaft assem-
blies are driven by the ac motor. The shafts, in
turn, provide the mechanical power to perform
the printing or functional operation selected by
the code ring mechanism.

c. Ac Power. Any 50 to 60 cycle power source
from 95 to 250 volts may be furnished to the
power supply. The power supply output is
adjustable to provide 115 volts for the ac motor
and copy lamp circuits.

NOTE
TT-259 /FG does  no t  inc lude  the
key lever, transmitter-mechanism,
transmitter contacts, and power supply.

1-8.  Changing Type Basket  of  Teletype-
writer TT-300/FG

a. Remove the inking ribbon from the ribbon
guide.

b. Remove the two screws (1) (fig. 2-36) and
lockwashers (2) and remove the ribbon feed
mechanism from the carriage frame.

c. Loosen the screws (3) and lift the type
basket upwad and outward from the carriage
frame.

d. Instal l  the al ternate type basket  by
reversing the procedure described in a through c
above.

1-9. Motors
The sending and receiving mechanisms are
powered by an electrical motor located on the
right side of the teletypewriter. The TT-98/FG,
TT-98A/FG, TT-98B/FG, TT-98C/FG,
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TT-293/FG, TT-300/FG, TT-483/FG, and
TT-688(*)/FG are powered by series-governed
motors and TT-99/FG, TT-100/FG,
TT-100B/FG, TT-259/FG, TT-482/FG,
TT-664(*)/FG, and TT-665/FG are powered by
synchronous motors.

a. Series-Governed Motor.  T h e series
governed motor required 105- to 125-volt, 50 to
60 cycle ac for operation. The motor develops a
speed which is regulated for 3,600 revolutions
per minute (rpm) by a mechanical governor
assembly, (para 1-10) mounted on the motor
aramture shaft. The motor armature rotates
clockwise when viewed from the target wheel
end .

b. Synchronous Motor. The synchronous
motor requires single phase, 105- to 125-volt,
regulated 60 cycle ac for operation. This is a
constant speed motor which develops 3,600 rpm.
A squirrel cage type armature and a stator,
consisting of a start winding and a main run
winding, develop the torque required to start the
motor and to keep it operating at the proper
speed. The armature rotates clockwise when
viewed from the end opposite the worm gear.
1-10. Motor Governor Assembly,  Series

Governed Motor
(figs. 1-4 and 1-5)

The motor governor assembly permits the motor
speed to be maintained at 3,600 rpm. The
assembly is mounted on the motor armature
shaft and rotates with it. The speed of the
motor is adjusted by pulling or pushing the
governor worm shaft while the motor is running.
The constant speed is maintained by the
vibrating action of the governor contacts (para
1-46c) that are controlled by the tension of the
coil spring. As the contacts open, additional
resistance is placed in series with the motor
circuit. When the contacts close, full current
flow is resumed.

a. When the governor worm shaft is pulled
outward, the left -hand worm engages the motor
speed adjustment gear and causes that gear to
rotate. As the motor speed adjustment gear
turns on the threads of the governor adjustment
screw, the governor adjustment lever moves to
the right and decreases the tension on the coil
spring. When the tension of the coil spring is
reduced, less centrifugal force is required to shift
the movable electrical contact away from the
stationary electrical contact.

b. When the governor worm shaft, is pushed
inward, the right -hand worm engages and the
reverse action takes place to increase the tension
of the coil spring. An increase of tension on the
coil spring causes the contacts to remain closed
until a high centrifugal force is attained.

1-11. Main Shaft and Power Distribution
(fig. 1-6)

Motion is distributed to the various mechanisms
of the teletypwriter through the gears on the
main shaft. The main shaft speed is determined
by the drive gear set that is used to adapt the
3,600 rpm motor speed to the required speed of
operation. This drive gear set consists of a
movable worm at the end of the motor armature
shaft and its mating fiber worm gear at the end
of the main shaft. The teletypewriter is initially
equipped with a drive gear set that provides
60-word-per-minute operation. However, the
teletypewriter can be modified for operation at
other speeds by the substitution of the ap-
propriate drive gear set. The main shaft rotates
constantly when the teletypewriter  is  in
operation and transfers mechanical power
through the various gears and clutches to the
entire assembly. The speeds of rotation for the
various parts shown in figure 1-6 are for
60-wpm operation. When other drive gear sets
are used, the speeds of the shafts are propor-
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Figure 1-6.
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tionately higher although the motor speed
remains constant.

1-12. Friction Clutches
(fig. 1-7)

The mechanical power required for the operation
of the transmitter camshaft, the carriage feed
shaft, the selector camshaft and the stop arm
shaft is received from the main shaft through
friction clutches. These friction clutches make
rapid start and stop actions possible.

a. Transmitter Camshaft Friction Clutch (not
applicable to TT-259/FG) (A, fig, 1-7). T h e
clutch fork of the transmitter camshaft engages
notches on the clutch driver plate. Two felt
friction plates on the transmitter drive shaft are
held against the clutch driver plate by spring
pressure. This spring pressure can be increased
or decreased by moving the friction adjusting
collar, thus increasing or decreasing the torque
transmitted through the clutch. The clutch
driver plate has projections on each side which
engage holes in the felt friction plates. This
causes the clutch driver plate and the felt
friction plates to rotate in unison. Friction
between the clutch disks and the friction plates
is sufficient to rotate the transmitter camshaft
under its normal workload. When the travel of
the transmitter camshaft is blocked (when the
cam stop level is engaged (para 1-13), the
friction drive is overcome and slippage occurs
between the felt friction plates and the clutch
disks. This allows the transmitter camshaft, the
clutch driver plate, and the felt plates to stop,
but maintains a constant torque at the clutch
disks which immediately resume rotation when
the blocking member is removed

b. Selector Camshaft and Carriage-Feed Shaft
Friction Clutches (B, fig. 1-7). The design of the
selector camshaft and the carriage feed shaft
friction lcutches is identical with the transmitter
camshaft friction clutch but the operation is
reversed. The clutch fork becomes the driving
member and the clutch driver plate and the felt
friction plates rotate constantly with the clutch
work. When the motion of the driven shaft
(selector camshaft illustrated) is blocked,
slippage occurs between the felt friction plates
and the clutch disks. When the blocking
member is removed, the driven shaft will turn
immediately. Figure 1-7. Friction clutches.
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c. Function Shaft Friction Clutch (C. fig.
1-7). The design of the function shaft friction
clutch, which powers the square shaft, is dif-
ferent from those previously described but the
principle of operation is similar. When the
function shaft turns, a friction torque is applied
to the square shaft driving gear which (in
operation) is meshed with the square shaft
driven gear. Wherever the square shaft stop arm
is free to turn, the square shaft driving gear and
the friction plates rotate with the function shaft.
When the square shaft stop arm is blocked in its
rotation, the  square  sha f t  gea r  r emains
stationary and slippage occurs at the clutch as
the function shaft continues to rotate.

1-13. Keyboard-Transmitter, General

Note. Information in paragraphs 1-13 through 1-18 is
not applicable to TT-259 FG.

The keyboard-transmitter (fig. 1-8) may con-
veniently be subdivided into a code selecting
mechanism (fig. 1-9), a code transmitting
mechanism (fig. 1-10),  and a transmitter
camshaft control mechanism (fig. 1-11) for
analysis. The code selecting mechanism converts
the downward movement of a keylever into
mechanical settings which determine the code to
be  t r ansmi t t ed . The  code  t r ansmi t t ing
mechanism converts these mechanical settinge
into an electrical code group. The transmitter
camshaft control mechanism provides the
control of the transmitter camshaft friction
clutch.

a. C o d e Selecting Mechanism. This
mechanism consists of 32 keylevers, 5 code bars,
and 5 sensing levers.

b. Code Transmitting Mechanism. T h i s
mechanism consists of a pair of transmitting
contacts, a set of six selector levers, a trans-
mitter camshaft, and its associated clutch fork.

c. Transmitter Camshaft Control Mechanism.
This mechanism consists of the keylevers, a
universal bar, a locking lever latch, a cam stop
lever, and a repeat blocking lever.

1-14. Code Selecting Mechanism
As a keylever. (or the space bar) is depressed, it
strikes five code bare that extend across the
width of the keyboard. Each of the code bars
(fig. 1-9) is slanted in one of two ways at the
point where it is engaged by each of the
keylevers; thus, the depression of a keylever
results in each of the code bare moving either
to the right or to the left on their bearings. If
the keylever for the letter Y is depressed, the
first, third, and fifth code bars are slanted to
move to the right (A, fig. 1-10) and the second
and fourth code bare are slanted to move to the
left (B, fig. 1-10). This mechanical setting of
code bare corresponds to the code for the letter
Y (fig. l-l) which is to be sent to the signal
line. As the code bare are positioned, each code
bar moves its associated sensing lever, which is
engaged in a notch at the right side of the code
bar. A code bar moved to the right (marking)
pivots its sensing lever counterclockwise into
engagement with its associated selector lever. A
code bar moved to the left (spacing) pivots its
sensing lever clockwise and out of engagement
with its associated selector lever.
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Figure 1-8. Keyboard-transmitter parts.

1-15. Code Transmitting Mechanism

TT-665/FG, and TT-688(*)/FG))
NOTE

Subparagraphs a.1 and b.1 below in-
stead of a and b below are applicable to
TT-664(*)/FG, TT-665/FG, and
TT-688(*)/FG.

a. The transmitting contacts consist of a
stationary upper contact, located at the base of
the transmitter contact screw, and a lower
contact mounted on a movable contact bail. The
contact bail is located directly above the six
selector levers and is pivoted clockwise by a
selector lever to close the contacts for a marking
(current) impulse and counter-clockwise by the
contact bail spring to open the contacts for a
spacing (no current) impulse.

a.1. The transmitting contact assembly (fig.
1-10.1) consists of a reed switch, permanent
magnet, and field interrupter on a transmitter

base, which mounts directly over the contact
bail. The movement of the contact bail activates
the field interupter which passes and inhibits the
magnetic field of the permanent magnet. The
uninhabited magnetic field closes the contacts of
the reed switch for a marking impulse and the
inhibited magnetic field allows the contacts to
open for a spacing impulse.

b. Each of the six selector levers beneath the
contact, bail is operated by its own cam. The
cams are distributed in a 180° arc around the
transmitter camshaft and, as the camshaft turns
(para 1-6), each selector lever is operated in a
sequence. If a cam strikes the projection on a
selector lever that, is latched by a sensing lever,
the lower end of the selector lever is forced
upward and the contact bail is moved clockwise
to close the transmitting contacts. If the
selector lever is not latched, the cam raises the
opposite end of the selector lever; the selector
lever spring holds the selector lever firmly on
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the bearing shoe as the selector lever pivots.
The pull of the contact bail spring then exerts
pressure to open the contacts.

b.1. Each of the six selector levers beneath
the contact bail is operated by its own cam. The
cams we distributed in a 180° arc around the
transmitter camshaft and, as the camshaft turns
(para 1-6), each selector lever is operated in a
sequence. If a cam strikes the projection on a
selector lever that is latched by a sensing lever,
the lower end of the selector lever is forced
upward and the contact bail is moved clockwise
to close the transmitting contacts. If the selector
lever is not latched, the cam raises the opposite
end of the selector lever the selector lever spring
holds the selector lever firmly on the bearing shoe
as the selector lever pivots. The pull of the lifter
spring then exerts pressure to open the trans-
mitter contacts. The field interrupter tension
spring reduces the field interrupter bounce.

c. The five selector levers involved in the
transmission of the five selecting impulses (fig.
1-1) are controlled, in each cycle of operation,
by their associated sensing levers. The sixth
selector lever is permanently latched to provide
a stop (marking) impulse in the normal stopped
position of the transmitter camshaft. The ab-
sence of a cam in the area which would normally
be effective at the start of the transmitter
camshafts motion provides the start (spacing)
impulse. Therefore, seven impulses are sent
during each 1/2 revolution of the transmitter
camshaft: a start impulse, five selecting im-
pulses, and a stop impulse.

1-16. Transmitter Camshaft Control Mechanism
a. The transmitter camshaft is normally held

in the stopped position by the camstop lever (B,
fig. 1-10). When any keylever (or the space bar)
is depressed, the universal bar is

1-9.1 Change 3
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moved to the right. As the universal bar
moves, the upper end of the locking lever latch
moves to the left and allows the right arm of
the cam stop lever to move downward between
the locking lever latch and the repeat block-
ing lever under pressure of the spring. The
clockwise movement of the cam stop lev
causes the blocking extension (vertical arm) of
the cam stop lever to move toward the right,
out of engagement with the stop tooth of the
transmitter camshaft. This permits the friction
clutch to turn the transmitter camshaft.

b. The transmitter camshaft is normally
stopped at the end of 1/2 of a complete
revolution by the cam stop lever. As the
camshaft turns, the left extension of the cam
stop lever is caromed downward and it restores
the vertical arm of the cam stop lever to the
blocking position. The cam stop lever is then
held in this position by the repeat blocking
lever. When the keylever is released, the
universal bar is moved to the left by its spring.
The locking lever is moved to the right by its
spring and it moves the repeat blocking lever
with it. This causes the right extension of the

camstop lever to come to rest on the top of the
locking lever latch. A more rapid release of the
keylever causes the cam stop lever to come to
rest on top of the locking lever latch directly,
without contacting the repeat blocking lever.

c .  T h e  t r a n s m i t t e r  c a m s h a f t  r o t a t e s
constantly when  the  repea t  key lever  i s
depressed  a t  the  same  t ime  as  ano the r
keylever. As the repeat keylever (fig. 1-12)
moves  downward ,  i t  s t r ikes  the  lower
extension of the repeat lever and pivots it
counterclockwise. ‘I’he repeat lever upper
extension strikes the repeat blocking lever and
pivots it clockwise, out of the path of the right
extension of the cam stop lever (fig. 1–11). At
the same time, the depression of the associated
keylever causes the universal bar to move to
the right and pivot the locking lever latch
counterclockwise. In each cycle of operation,
the restoring cam on the transmitter camshaft
strikes the cam stop lever and moves it
counterclockwise. As the restoring cam moves
past the lever and there is nothing to block the
clockwise (downward) movement of the right
extension of the cam stop lever, the vertical

Figure 1-9. Setting mechanical positions for letter
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(blocking) extension moves out of the path of the
stop tooth of the transmitter camshaft. The trans-
mitter camshaft rotates without interruption and
the code group selected by the depression of the
keylever is repeated to the signal line until the
repeat keylever is released.

1-17. Sensing Lever Locking Bail

As the transmitter camshaft begins each cycle of
operation, the sensing lever locking bail (fig. 1-11 )
moves slightly clockwise (under spring pressure)
off the high portion of its associated cam on the
camshaft and locks the sensing levers (fig. 1-9 ) in
place during the transmission of the selected code
group. During the time the sensing levers are
locked in place, no other keylever can be fully
depressed and the transmission of the previously
selected code group cannot be affected either by
the typing speed of the operator or the accidental
depression of another keylever. At the completion
of the cycle, the opposite high portion of the cam
raises the sensing lever locking bail out of engage-
ment with the sensing levers to permit the selection
of another keylever and the transmission of
another code group.

1-18. Keyboard-Transmitter Sequence Chart

NOTE
The operation of keyboard-transmitter
subassemblies have been isolated in para-
graphs 1-13 through 1-17 for simplicity
of presentation. In actual operation, the
operations are interrelated and the se-
quence of operation is presented in the
chart below:

Keyboard  Transmitter  Sequence  Chart

Keylever  or space  bar  pressed.

Keylever  or space  bar strikes  slanted  groove of

universal  bar caroming  the universal  bar to the

right (fig.  1-11  ).

Keylever  or space bar strikes  slanted  grooves  of the

five  code bars  caroming  them  individually  to the

right  or left  according  to code  (fig. 1-9).

Universal  bar strikes  adjusting  screw  pivoting  locking

lever  latch  counterclockwise  (fig. 1-1 1).

Code  bars  turn the five sensing  levers  individually

counterclockwise  or clockwise  (fig.  1-10).

Repeat  blocking  lever  on locking  lever  latch  strikes

the  cam  stop lever  and is pivoted  clockwise,

causing  a slot  between  the repeat  blocking lever

and locking  lever  latch.  Cam stop lever  dropped

between  locking  lever  latch  and repeat  blocking

lever  to permit  rotation  of the transmitter  cam-

shaft.

Transmitter  camshaft  released  by the cam stop lever

starta  revolving  as friction  clutch  operates.

6

7

8

9

10

11

12

13

14

15

16

17

18

19

Sensing  lever  locking  bail  pivoted  counterclockwise

by the sensing  lever  locking  bail  spring  as the

locking  bail  moves  off the high point  of the

locking  bail  cam locking  the  five sensing  levers.

(Keylever  may  be released  at  any time  hereafter.  )

(Fig.  1-11.)

No. 6 selector  lever  (permanently  latched)  drops off

cam to permit  the selector  lever  to pivot  counter-

clockwise, moving  away from the transmitter

cent  act.

Contact  bail  spring  (or pushrod  lifter  spring  of

TT-664(*)/FG,  TT-665(FG,  and TT-688(*)/FG)

turns transmitter  contact  bail  counterclockwise

opening contacts.

Start  (no current  ) impulse  sent.

First  5-unit  code impulse  cam raises  No. 1 selector

lever.

If latched  by sensing  lever,  lower end of selector  lever

No. 1 turns transmitter  contact  bail  clockwise;  if

not latched  by sensing  lever,  contact  bail  spring  (or

pushrod lifter spring  of TT-664(*)/FG,

TT-665/FG,  and TT-688(* )/FG)  turns transmitter

contact  bail  counterclockwise  (fig.  1-1 O).

Mark impulse  or space  impulse  sent,  depending  on

whether  transmitter  contact  bail  turned  clockwise

or counterclockwise.

Second,  third,  fourth, and fifth code  impulses  sent by

corresponding  parts  of the  transmitter  mechanism

as for the fkst code impulse.

Cam stop lever  restoring  cam raises  cam stop lever.

Cam stop lever  latched  in up position  by repeat

blocking lever  if universal  bar is still  shifted  or by

locking  lever  latch  if universal  bar has  been

released  by key lever.

Stop-cam  lever  raises  No. 6 selector  lever  (per-

manently  latched  ).

Lower  end of No. 6 selector  lever  turns transmitter

contact  bail  clockwise,  closing  contacts.

Stop (current)  impulse  sent.

Tooth on transmitter  camshaft  strikes  cam stop lever

and transmitter  camshaft  stops  revolving  (having

completed  a one-half  revolution).

Keylever  releases  before  above sequence  can be

repeated  for any other or the same  keylever  to

allow  locking  lever  latch  to return under  cam stop

lever.

1-19. Selector Magnet (Except TT-664(*)/FG,
TT-665/FG, and TT-688(*)/FG)

a. Description. The selector magnet (A, fig.
1-13) consists of a permanent bar magnet, an
armature, and two windings wound around each
arm of a U-shaped silicon-steel core (B, fig. 1-13).
The armature is pivoted at its center and is
mounted over the open end of the U-shaped core.
It is magnetically balanced with respect to either
arm of the core. The line windings are in series
with the signal line and the code impulses pass
through these windings. The bias windings are
supplied with local battery. The circuitry is de-
scribed in detail in paragraph 60b.
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b. Operation. When a marking impulse is re-
ceived, current flows in the line windings and the
armature is attracted to the right core (A, fig.
1-13 ). When a spacing impulse is received, there is
no current flow in the line windings and the
armature is moved to the left core (A, fig. 1-13)
under control of the bias windings. The resultant
motions of the armature from the reception of
seven impulses in sequence (a complete code
group) are used to control the rotation of the
selector camshaft and to position five selector
Y-levers (para 1-21).

NOTE
The blade on the armature is sufficiently
wide to engage the top plate and the five
selector levers.

1.19.1. Selector Magnet (TT-664(*)/FG,
TT-665/FG, and TT-688(*)/FG)

a. Description. The selector magnet (A, fig.
1-13) consists of a permanent bar magnet, an
armature, and one winding wound around each
arm of a U-shaped silicon-steel core (C, fig. 1-13).
The armature is pivoted at its center and is
mounted over the open end of the U-shaped core.
It is magnetically balanced with respect to either
arm of the core. The line windings are connected in
series with the output circuit of the selector
magnet driver board, which in turn is controlled by
the code impulses. The circuitry is described in
detail in section V.

b. Operation. When a marking impulse is re-
ceived, current flows in the line windings and the
armature is attracted to the right core (A, fig.
1-13). When a spacing impulse is received, the
current flows in the opposite direction and the
armature is moved to the left core (A, fig. 1-13).
The resultant motions of the armature from the
reception of seven impulses in sequence (a com-
plete code group) are used to
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Figure 1-11. Transmitter camshaft control mechanism.

,Figure 1-12. Repeat  keylever mechanism.

control the rotation of the selector camshaft
and to position five selector Y-levers (para
1-21).

1 - 2 0 .  S e l e c t o r C a m s h a f t Control
Mechanism

The eeven electrical impulses for each complete
code group are received in sequence by the
selector magnet. To convert the electrical
impulses into mechanical Bettings, it is
necessary to have the mechanical actions in the
selector mechanism coincide in sequence to the
signals being received. This is achieved by
placing the selector camshaft friction clutch
under the control of the start and stop impulses
and restricting the camshaft to 1/2 turn for

 1-13
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each code group received. The camshaft comes
to rest at the end of each code group and
ie started anew with the receipt of the next
start impulse. This prevents any small dif-
ference between the length of the transmitted
signals  and the selector  camshaft  speed
(timing) from becoming cumulative.

a. Normal Rest Position. During periods
when no transmission is received, the selector
camshaft is held stationary by the engagement
of the armature and the stop lever (A, fig.
1-14). The position of the armature reflects a
marking (stop) impulse in the selector magnet.
The stop plate, which is connected to the
selector camshaft (para 1-22), is prevented
from turning by the projection on the midpoint
of the stop lever.

b. Starting. Upon the receipt of a start

impulse, which is always a spacing (no current)
impulse, the armature moves downward and
out of the path of the stop lever. The stop
plate, driven by the selector camshaft friction
clutch (para 1-12), begins to turn and move
past the projection on the stop lever (B, fig.
1-14). Each of the cams spaced in a 180° arc
around the selector  camshaft  (f ig.  1-16)
operates its associated mechanism in sequence.

c. Stopping. As the opposite lobe of the stop
plate nears the stop lever, the stop impulse is
received and the armature is raised into
engagement with the stop lever. When the stop
plate strikes the projection of the stop lever (A,
fig. 1-14), the selector camshaft is blocked
from further rotation. The motion of the
camshaft is restricted to 1/2 revolution for
each code group received.

Figure 1-13. Selector mechanism operation.

 1-14 



TM 11-5815-200-35/TO  31W4-2FGC20-22

Figure 1-14. Selector camshaft control mechanism.

1–21. Recording Code Impulses
(fig. 1-15)

a. Each code impulse received through the
selector magnet line windings (para 1-19) is
reflectedby a position of the armature for the
duration of the impulse (.022 second at 60
wpm). The armature moves into the path of the
selector levers for a marking impulse and out of
the path of the selector levers for a spacing
impulse.

b. The selector camshaft, driven by the
selector camshaft friction clutch, brings the
first selector cam into engagement with its
associated selector lever during the time the
first  selector  impulse is  being received.
Thereafter, each of the remaining four selector
cams engages its associated selector lever in a
timed sequence because of the location of the
cams around 1/2 the circumference of the
camshaft. The speed of the camshafts turning
brings each of the cams into contact with its
associated selector lever during the time the
armature is positioned as a result of the

are operated during the 1/2 revolution of the
camshaft.

c. During the time a marking impulse is
received (A, fig. 1-15), the selector magnet
armature is moved in the path of the selector
levers. Near the middle of this time period, the
selector cam lobe corresponding to the impulse
being received (the first cam lobe for the first
impulse or the second cam lobe for the second
impulse, etc.), will rotate to the position shown
and raise the selector lever. As the armature
prevents the movement of the lower end, the
selector lever is-forced to move at its upper end
by sliding on the pivot bearing. In doing so,
the selector lever pushes against the Y-lever,
turning it clockwise (unless it is already in that
position). Further rotation of the selector
camshaft permits the selector lever to drop
back, but the Y-lever is held in the clockwise
position by the Y-lever detent. A marking
impulse thus is recorded in the form of the
clockwise position of a Y-lever.

d. During the time a spacing impulse is
received (B, fig. 1-15), the selector magnet

6. RECORDING SPACING IMPULSE
Figure 1-15. Recording code impulsescorresponding impulse. All five selector levers
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armature is moved away from the selector
levers. Near the middle of this time period, the
selector cam lobe corresponding to the impulse
being received will rotate to the position shown
and raise the selector lever. The end of the
armature now does not prevent movement of
the lower end of the selector lever; therefore it
is free to move. In moving, the selector lever
pushes against the lower portion of the Y-lever,
turning it counterclockwise (unless it is already
in that position). A spacing impulse thus is
recorded in the form of the counterclockwise
position of a Y-lever. The Y-lever detent holds
the Y-lever in the space position.

e: Each code impulse is recorded in the form
of a clockwise. (marking) or counterclockwise
(spacing) setting of a corresponding Y-lever.

1–22. Rangefinder Mechanism
(fig. 1-16)
a. The amount of time that elapses between

the release of the stop plate (during the start
impulse (para 1-20) and the time when the first
selector cam becomes operative (during the
first selecting impulse.) is determined by the
position of the stop plate with respect to the
selector campshaft. This

 1-14.2 



position is made adjustable by the rangefinder
mechanism. The stop plate is mounted upon a
grooved spindle which is slotted (at the mating
end) to engage a key in the selector camshaft.
The position of the grooved spindle, in turn, is
deter-mined by an orientation lever which is oper-
ated w-hen the rangefinder dial assembly is turned
either clockwise or counterclockwise.

(1)

(2)

Clockwise Rotation. Turning the range-
finder dial clockwise, moves the grooved
spindle inward and increases the angle
between the stop plate and tile first selec-
tor cam. This causes the No. 1 selector
cam to position its train of parts during
the latter part of the time that the No. 1
impulse is present at the magnet.
Counterclockwise rotation. Turning the
rangefinder dial counterclockwise allows
the grooved spindle to move outward and
decreases the angular relationship. This
causes the No. 1 selector cam to position
its train of parts during the earlier part
of the time the No. 1 impulse is present
at the selector magnet.

TM 11-5815-200-35

b. Although the time length of each code im-
pulse is 22 milliseconds, only about, one-fifth of
that time is required for a selector cam to position
a selector Y-lever. Under ideal conditions, maxi-
mum reliability is obtained when the selector
Y-lever positioning time occurs during the middle
portion of the 22 milliseconds. The rangefinder
setting determines which portion of each impulse
is used for the positioning of its respective selector
Y-lever. The setting for the rangefinder (para
2–14, TM 11–5815–200–12 ) precedes the reception
of message traffic. The rangefinder dial is held in
posit ion thereafter by tile detenting action of the
positioning ball.

1-23. Selector Mechanism Sequence Chart
The mechanism discussed in paragraphs 1-19

through 1-22 comprises the selector mechanism.
The chart below summarizes tile operations that
occur when a code group is received.
1 Start impulse received.
2 Selector magnet armature moves to space position.
3 Armature releases selector camshaft locking lever.
4 Locking lever releases stop plate.

Figure 1–16. Range finder mechanism.
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5

6

7

8

9

10

11

12

13

14

15

16

17

Selector  camshaft  starts  rotating,  flriwn  b.y the  fri(-

tion v]utch.

First  code  impulse  mows  armat,nrp  to mark  or space

position,  depwltliug  {III  whrtlwr  the c{Nle  i]npulse  is

a marking  or slxwing  inlrmlse.

First  selwtnr  enrnslmft  eam  lifts  first  st,lector  [W(IY,

First  selertor  lever  l}ivots  on the  end of armature  if

armature  is in l~l:]rkiI]gllt)sitit~I]  or on sclvrtor  lever

pivot  stud if ilr]natllrl>  is in slmci]l~  position.

First  selector  lever  pashes  first  Y-1ever  clorkwise  if

selector  lever  is pivoting  on the armature  end

(marking),  or (.o[]llt(>r(lo(,k~vise  if  sel(~(t{)r  leyer  is

pivoting  on the  pivot  stud (spacing).  !lW Y-lever

detents  engage  Y-levers  to hold them  in place.

Wcond,  third, fourth, :IINI  tifth  rode  impulses,  in turn,

are  rworded  in the  corrw]wnding  parts  of the  st,-

lector  mechanism,  i]~  described  for the Iir’sl  cIJ{le

impulse.  Each  Y-lm’er  is positioned  (,lock~vise  or

collllterclocltlvist~  as determinwl  by its aswriatwl

code impulse.

Transfer  hwerlatch  tri]]l~illg  (,iil]l  turns tr~ll]sfer  lever

latch,  (para  1–24).

Stop impulse  is received.

Armature  moves  to nlarking  position.

Stop plate  engages  selwtor  camshaft  lwking  lever.

Armature  latches  locking  lever.

Locking  lwer  holds stop plate.

Selector  camshaft  stops at  end of IA revolution.

1-24. Transfer Operation
After the five Y-levers have been positioned as

described in paragraph 36, the Y-lever settings
must be transferred to the code rings (A, fig. 1–17)
and the function shaft (fig. 1–18 ) must be allowed
to rotate to complete the printing or functional
operation desired.

a. The transfer operation occurs immediately
after the fifth code impulse is stored in the Y-
levers. A sixth cam of the selector camshaft, the
transfer lever latch tripping cam (A, fig. 1-17),
moves against the transfer lever trip latch and
pivots the latch counterclockwise against the ten-
sion of its spring. The lower arm of the transfer
lever trip latch moves downward out of engage-
ment with the transfer lever and permits the trans-
fer lever spring to snap the transfer lever clock-
wise. Five T-levers are mounted on a study which
is, in turn, mounted on the right side of the trans-
fer lever. The clockwise motion of the transfer
lever brings each of the T-levers into engagement
with its associated Y-lever. Each Y-lever posi-
tioned in a clockwise direction will cause its asso-
ciated T-lever to pivot counterclockwise. The T-
lever will cause the associated code ring to move

1-16

clockwise. A Y-lever pivoted counterclockwise
( B, fig. 1-17)  will cause its associated code ring to
move counterclockwise and a Y-lever pivoted
clockwise (A, fig. 1-17) will cause its associated
code ring to move clockwise.

b. As the transfer lever turns, it turns the trans-
fer lever shaft (fig. 1-18) and the function shaft

c. After the function shaft haS turned a few
degrees, the five code rings are locked in position
by a code ring locking bail (fig. 1-19). This
locking action occurs when the cam follower of
tile code ring cam follower locking lever rides
down off the high portion of the locking bail cam
on the function shaft. The code ring cam fol-
lower locking lever moves counterclockwise and
allows tile code ring locking lever and the code
ring locking bail fastened to it to move clockwise
under tile pressure of the locking bail spring. As
the locking bail engages the code rings, it engages
either on one side or the other of a. projection on
each code ring depending on whether the code
ring is positioned clockwise or counterclockwise.
Toward the end of the ½ revolution of the function
shaft, the cam follower is raised upward and the
procedure is reversed to move the code ring lock-
ing bail counterclockwise and out of engagement
with tile code rings so that they may be free to ac-
cept tile next Y-lever settings.

d. After the function shaft has turned approx-
imately 90°, the transfer lever restoring cam (fig.
1–18) lifts the transfer lever to restore it to its
latched position. This action simultaneously
raises the function shaft clutch latch into position
in the path of a stop arm on the sliding clutch
drum. As the function shaft completes ½ rev-
olution, the stop arm strikes the ball bearing on
the function clutch latch to the left of its center
and as the stop arm continues forward the sliding



Figure 1-17.

Figure 1-18.

1-25.

 (fig. 1-19)
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Figure 1-19. Code-ring locking mechanism.

are placed across the inner edge. Each of the
32 stop bars (fig. 1–20) represents a printed chara-
cter or a functional operation which can be pro-
duced by the teletypewriter. Compression-type
springs are located at the rear of the code-bar cage
between each inner and outer stop bar pair. Each
stop bar spring applies pressure to move the op-
posite ends of its associated stop bar pair towards
each other (fig. 1–21 ).

b. When a new Y-lever setting is transferred to
the code rings, each of the code rings is positioned
with one of its notches lined up with a similar
notch of each of the other code rings. The stop
bar located at that particular segment is moved
into the notch formed by all five code rings under
pressure of the stop bar spring. The selected
stop bar moves into the path traveled by tile stop
a r m .

c. Three duplicate stop bars are located in the
lower left of the code-bar cage for line feed, car-

TM5815-200-35-146

Figure 1–21. Cross-sectional  view of stop bars in
code-ring cage.

riage return, and figures. These three stop bars
project from the rear of the code-bar cage and do
not in any way control the stop arm.

d. For every new selection, the previously se-
lected stop bar is moved out of the stop arm path
when it is contacted by the sloping side of the high
portion of one or more of the code rings.

e. The following sequence chart summarizes the
operations that occur between the time the trans-
fer operation begins and the selection of a stop
bar.

1-26. Square Shaft Operation
a. As the previously selected stop bar moves out

of the path traveled by the stop arm and the
function shaft begins to turn (para 1–24), the
square shaft begins its motion. The square shaft
is driven by the function shaft friction clutch
(C, fig. 1-7). Tile degree of turn to be accom-
plished is determined by the point at which the

TM5815-200-35-145
Figure 1–20. Position of  stop bars in code-ring cage.

square shaft stop arm encounters the newly se-
lected stop bar in its path. Since there are 32
stop bars, it is possible to stop the square shaft in
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any one of 32 positions, dependent upon the stop
bar selected.

b. The square shaft driving gear of the function
shaft friction clutch engages the square shaft
driven gear (fig. 1-22) tO provide this motion.
The gear ratio between the two shafts guarantees
that the turning of the square shaft is fully accom-
plished prior to the time the function shaft de-
livers the motion to other assemblies for printing
and functional operation. This applies in all
cases except when there is a repetition of the pre-
vious selection. The stop arm, in this case, re-
mains in the same position since the same stop bar
remains in its path.

c. The position of the square shaft determines
the character to be printed or the functional opera-
tion to be performed. Printing operations are
controlled by the type selecting arm. Functional
operations are cent rolled by the function selecting
arm on the square shaft and the duplicate stop
bars in the code-ring cage.

d. Since the square shaft must be positioned
accurately to select the proper characters and func-
tions, very little bouncing can be tolerated when
the stop arm strikes a stop bar. An antibounce
clutch (fig. 1–23) is provided on the stop arm shaft
to minimize any bouncing motion. The inner
portion of the antibounce clutch is an integral part
of the stop arm shaft. The stop arm is fixed to
the front end of the stop arm shaft, and the other
end of the stop arm shaft is rigidly coupled to the
square shaft. The four rollers of the antibounce

TM 11-5815-200-35

clutch are spring-loaded to permit only clockwise
rotation of tile stop arm. The rollers roll along
the inside surface of tile cylindrical housing. Any
attempt to make the stop arm rotate counterclock-
wise immediately causes the rollers to jam between
the housing and the moving part of the antibounce
clutch. Thus, any tendency to reverse direction
through rebound is minimized.

1-27. Printing
(fig. 1-24)

a. Selection. The type selecting arm, operating
under the control of the square shaft (para 1-26),
rotates at the rear of a semicircular frame On the
type bar carriage which houses the 26 type bars
(27 in weather symbol teletypewriters). Each of
the 26 type bars reflects an individual character
of the alphabet. (The remaining six positions in
which the square shaft can be stopped are used for
functional operations and tile type selecting arm
then comes to rest at a point which is not aligned
with a type bar position.) Whenever the square
shaft comes to rest as the result of the stop arm
striking a stop bar associated with a letter of the
alphabet in its path (fig. 1-20), the type selecting
arm comes to rest behind tile associated stop bar.
For example, if the stop arm strikes tile N stop
bar, the type selecting arm is aligned with the N
type bar.

Note. the twenty seventh type bar of weather symbol
teletypewriters prints a dash symbol in the figures posi-
tion of the platen when the blank code group is received.

Figure 1-22. Square Shaft and type selecting arm assembly.
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Figure 1-23. Antibounce clutch for stop arm.

b. Mechanical Operation.
(1) After the type selection arm is positioned,

the high part of the print cam strikes the
print cam follower roller and movesthe
print cam follower and the print bail
Made counterclockwise. The print bail
blade is engaged in a slotted portion of
the round nut at the rear of the type
selecting arm shaft. As the print bail
blade moves counterclockwise, the type
selecting arm is moved forward to strike
the connecting bar associated with the
type bar. The forward motion of the con-
necting bar moves the type bar upward
towards the platen. The type selecting
arm provides only the forward motion

(2)

necessary to create the momentum to
carry the type bar to the platen with suf-
ficient force to print clearly.
The type selecting arm moves rearward
as the print cam follower moves to the
lower portion of its cam under pressure
of the print cam follower spring. The
overall movement. of the print bail occurs
so quickly that the type selecting arm is
returned to its rearmost position before
the type bar reaches tile platen. The con-
necting bar and the type bar return to
their normal positions rapidly because of
the rebound of the type bar and the ten-
sion of the connecting bar spring.

1-28. Functions
The page printing mechanism performs two

types of operations. The first operation, the
printing of letters and characters is described in
paragraph 1–27, The second type of operation,
called functions (paras 1–30 through 142), con-
sists of rotating the platen for line feed, shifting
and upshifting the platen, returning the carriage,
spacing across the line, stopping the motor, and
ringing the signal bell. The letters (unshift),
spacing, motor stop, and signal bell are operated

TM2246–332

Figure 1–24. Cross section of printing mechanism.
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by the function cam and function selection arm 
(fig. 1-2). the figures (shift), line feed, and 
carriage return are controlled by the duplicate stop 
bars in the code ring cage (fig. 1-20). 

1-29. Function Selecting Arm and Punch
Bar Guide Block Relationship

(fig. 1-25)

a. The function selecting arm is freely mounted 
on the end of the square shaft and rotates with 
the function selecting arm claw to 1 of 32 posi-
tions as (determined by th squre shaf (para
1–26).  It moves inward and outward along the 
shaft to operate punch bars located in the punch
bar guide block.  The function selecting arm is 
operated by the function cam follower.

b. The function cam follower is pivoted on a 
stud fastened to the upper arm of the support 
lever.  As the function cam rotates, the lower end 
of the function ca follower is moved outward 
and the upper end (engaged in the slotted portion 
of the function selecting arm) moves inward. If 
the function selecting arm is not blocked in its
inward motion, the support lever is held firmly in 
place by the support lever spring.  If the inward
motion is blocked, the upper end of the function 
cam follower acts as a pivot and the stud which
normally serves as the pivot for the function cam
follower is moved outward. The movement of the
stud causes tile support lever to turn clockwise
against tile tension of the support lever spring.
As the lower end of the cam follower moves in-
ward at the end of the cycle, the support lever is
moved counterclockwise by its spring. The move-
ment of the support lever (when the function
selecting arm is blocked) provides the spacing
(para 1-30) necessary to prevent the overprint-
ing of characters and the spacing between words.

c. The inward motion of the function selecting
arm is regulated by the construction of tile punch
bar guide block (B. fig. 1-26), its associated aper-
ture gate. (A, fig. 1-26), and the punch bars (C,
fig. 1-26).  The forward surface of the punch bar
guide block is cut away in the three areas which  
are associated with the position of the  function
selecting arm for functional operations. Punch
bars (three) are located in two of these areas for 
all teletypewriters. The weather symbol teletype-
writers make use of all three areas for punch bar 
positions (four).

d. The  aperture gate is located in the annular
groove formed by the punch bar guide block and 
the side plate (fig. 1-25).  The position of the aper-
ture gate is controlled by the position of platen
The aperture gate is cut to permit the motor stop 
and signal bell punch bars to be fully operated in 
figures-shift position (B, fig. 1-28) but to be 
blocked in the letters-shift positon (A, fig. 1-28)
of the platen.  The cut of the aperture gate in the 
area of  the let ters  punch bar  is  such that  the let ters  

punch bar may be fully operated in either letters-
shift or figures-shift position of the aperture gate. 
In weather symbol teletypewriters, a blank punch
bar is used which may be fully operated in letters-
shift  position because of the cut of the aperture 
gate and is blocked by the aperture gate in figures-
shift position to provide the spacing required in 
conjunction with the printing of the upper case 
blank symbol (-).  Figure 1-27 shows the rela-
tive positions of the function selecting arm with
respect to the punch bar guide block.  The  solid
black segments of A, figure 1-27 indicate the posi- 
tion of the high portions of the aperture gate in 
letters-shift position.  The solid black segments 
of B, figure 1-27 indicate the same high portions 
moved as a result of the aperture gate being moved 
to figures-shift position.
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e. The only exception to the information given
in d above occurs in weather symbol teletypewrit-
ers when the function selecting arm fully operates
the motor stop punch bar (which is never blocked
in figures position) but at the same time provides
some motion to the support lever. This occurs
because of a slightly elongated motor stop punch
bar (.062-inch longer) used in weather station
equipment to provide the spacing required in con-
junction with the printing of the upper case
H symbol 

1-30. Carriage-Feed Operation
(fig. 1-29)

a. The carriage is moved automatically one let-
ter space to the right each time a character is
printed or the space bar is depressed to prevent
characters from being printed one on top of an-
other (strike-overs). The carriage rolls along the
guide rail and slides on the square shaft. It is
driven by the carriage-rack driving gear and car-
riage-feed driving gear. When the carriage-feed

Figure 1–26. Punch bar guide block and associated parts.

pawl is disengaged from the ratchet wheel, the
carriage-feed driving gear is driven by the main
shaft through a carriage-feed shaft friction clutch.
The ratchet wheel is released when the carriage-
feed link attached to the ratchet feed pawl is
pulled. The friction clutch then takes hold, the
gears turn, and tile carriage is moved to the right.
The carriage-feed link which pivots the carriage-
feed pawl is operated by the function cam (fig.
1-25) through the support lever which operates
the carriage-feed lever. The support lever is
turned through the mot ion of the function cam
follower whenever the function selecting arm is
blocked (as it is for all printed character positions
and the space position). The carriage can move
only one space each time the carriage-feed mecha-
nism is operated because the carriage-feed pawl is
repositioned immediately after the one tooth of the
ratchet wheel is spaced.

b. The following chart shows the sequence of
operation for carriage feeding:

Carriage-Feed  ScqucHcc  Chart

1

2

3

4

,3

6

7

8

9

10

11

12

13

14

15

Printed character or space selected.

Function mm turns function cam follower.

Function cam follower pivots about its upper  end

(function selecting arm blocked ).

Support lever turned clockwise.

Carriage-feed lever turned counterclockwise.

Carriage-feed  link pulled to the right.

Carriage-feed  pnwl raised off ratchet.

Ratchet wheel starts turning (friction clutch drive).

Carriage mo~es to right.

Function cam returns function cam follower.

Support lever turned counterclockwise by its spring.

Carriage-feed  lever turned clockwise.

Carriage-feed  link moves to left.

Carriage-feed  pawl moves downward  and engages the

next ratchet wheel tooth.

Ratchet wheel held and carriage stopped (carriage

has moved one letter space to right).

c. A manual carriage-feed mechanism (fig. l–
30) is provided to allow the carriage to move to
the right without receiving the space impulse. It
consists of a vertical link which connects the man-
ual space push button to a bell crank. When the
manual space push button is depressed, the bell
crank is rotated against the loop in the carriage-
feed link, pulling the carriage-feed pawl out of
engagement with the ratchet, wheel on the carriage-
feed shaft. This allows the main shaft to drive
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the carriage-feed driving gear and carriage-rack
driving gear to move the carriage to the right un-
til the manual space push button is released.

1-31. Carriage-Return Operation
a. The carriage is moved to the left by reversing

the direction of rotation of the carriage-rack driv-

Figure 1-27. Aperturc gate positions for letters and
figures-shift positions of platen.

Figure 1–28. Motor-stop and signal-bell punch bars in
blocked and unblocked positions.

ing gear (A, fig. 1–33). This is accomplished by
uncoupling the carriage-feed sliding clutch drum
(B, fig. 1-33) from the small carriage-feed driving
gear and engaging the carriage-return sliding
clutch drum. Power from the main shaft thus is
transmitted to the large carriage-rack driving gear
through the carriage-return clutch and the car-
riage-return driving and driven gears. The car-
riage-feed sliding clutch drum is uncoupled to
permit the small carriage-feed driving gear to
idle while the large carriage-rack driving gear
rotates in reverse. Both clutches are operated
simultaneously: the carriage-feed clutch is disen-
gaged, and the carriage-return clutch is engaged.
The carriage-return bell crank is returned to pull
the horizontal carriage-return link attached to the
double blocking lever. The carriage-return clutch
lever, which moves with the double blocking lever,
engages the carriage-return sliding clutch drum
directly and at the same time turns the carriage-
feed clutch lever to disengage the carriage-feed
sliding clutch drum.

b. The decelerating cam is used to slow down
the movement of the carriage as it approaches the
extreme left end of its travel to reduce shock and
prevent damage. The decelerating cam is mounted
on the carriage-return driving gear and is en-
gaged by the decelerating arm attached to the
carriage-return driven gear. The decelerating
arm engages the cam only when the gears have
turned the carriage to within approximately 
inch of the left end. No teeth are provided on that
portion of the carriage-return driven gear that
would be in mesh when the decelerating arm and
decelerating cam are engaged so that the driving
action is transferred from between the gear teeth
to between the decelerating cam and decelerating
arm. The decelerating cam and decelerating arm
continue the driving action between the gears, but
as the decelerating arm moves farther into the
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cam opening, the turning ratio between the two 
becomes smaller and smaller.  That is, the car-
riage-return driven gear turns through a smaller 
and smaller angle for the same angular movement. 
of the carriage-return driving gear and thus de-
celerates the carriage motion. 

c. Bothe the carriage return and carriage feed
are held in the position shown in figure 1-33 
throughout the carriage-return movement by the 
holding action of the carriage-return cluth latch 
actuating against the carriage-return clutch latch
lever.  When the carriage reaches the end of its 
travel, the carriage-return clutch latch lever is dis-
engaged by the carriage-return latch tripping arm 
mounted on the carriage-return driven gear.  If
for any reason, the carriage-return clutch does not 
disengage, further action of the carriage-return 
drivn gear causes the carriage-return latch trip-
ping arm to contact the throwout lever. The
throwout lever pivots the carriage-return clutch
lever, disengaging the carriage-return clutch.
This permits the carriage-feed clutch spring at-
tached to the carriage-feed clutch lever to return
tile levers and clutches to the carriage-feed position
(the carriage-return sliding clutch drum disen-
gaged, the carriage-feed sliding clutch drum reen-
gaged ).

d. The pulling of the horizontal carriage-return
link by turning the carriage-return bell crank is
accomplished when the carriage-return stop bars
are operated. The duplicate stop bar shown in
figure 1–20 is the one for the carriage-return func-
tion. The stop bar (like the other two duplicate
stop bars) has an extension on the rear side of the
code ring cage, which normally engages the sens-
ing lever.

e. The sensing lever therefore is released only
when the carriage-return stop bar is operated.
The carriage-return sensing lever restoring cam
(fig. 1-31) or roller (fig. 1-32), which is mounted
on the function shaft, turns ½ revolution every
time any stop bar is operated as the result of the
transfer operation. Thus, whenever the carriage-
return stop bar is operated, the sensing lever drops
to the low point of the carriage-return sensing
lever restoring cam and pulls the-vertical carriage-
return link that turns the carriage-return bell
crank. Before the carriage-return sensing lever
restoring cam completes its ½ revolution, the
carriage-return sensing lever is restored to its ini-

tial position ready to be held there by the carriage-
return stop bar when it moves back as a result of 
another code group.

f. The hole by which the horizontal carriage-
return link is attached to the double blocking lever
(fig. 1-33) is elongated.  The elongation is pro-
vided to allow the horizontal carriage-return link
to move back to its unoperated position when the 
carriage-return sensing lever is restored even 
though the carriage-return clutch actuating lever
is still latched.  This is necessary because it takes
approximately three times as long for the carriage
to return as it does for the function to make a ½
revolut ion.

g. The carriage-return clutch cannot be engaged
when the carriage is in its extreme left-hand posi-
tion because the adjusting plate of the double
blocking lever w-ill engage the end of a carriage-
return blocking lever. The double blocking lever
cannot move; therefore the carriage clutch cannot
be engaged. As soon as the carriage is moved on
space, the carriage-return blocking lever moves
downward enough to clear the end of the double
blocking lever so that it can move (if a carriage-
return code group is received) sufficiently to oper-
ate the carriage-return clutch.

h. A manual carriage-return mechanism allows
the operator to return the carriage to the left-hand
margin without receiving carriage return signals.
Pushing the manual CAR. RET. push button on
the right front of the dust cover causes the push
button lever to pivot and the manual carriage-
return lever trip pawl (fig. 1–34) to move the
double blocking lever counterclockwise so that the
carriage-return mechanism operates as described
above. To prevent damage to the operating
mechanism by pushing the double blocking lever
too far, the trip pawl is automatically disengaged
by tile adjusting screw as soon as it has caused
the mechanism to latch. When the manual CAR.
RET. push button is released, the entire manual
carriage-return mechanism is pulled back by the
trip pawl spring to its unoperated position against
a stop pin.

i. A considerable amount of force is applied
when the carriage-return mechanism drives the
carriage to the left margin. To prevent serious
damage resulting from the sudden stop caused by.-
an obstruction of the carriage-return mechanism,
the carriage-return driving gear is powered by a
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friction clutch. This friction clutch allows the
carriage-return driving gear to slip if the travel
is blocked. The carriage-return driving gear it-
self is free to turn, but it is coupled to the carriage-
return sliding clutch drum (fig. 1–35) by means
of friction plates on both sides. Pressure for
creating the necessary friction is obtained by com-
pressing the spring by means of the adjusting
collar.

j. The operations described in this paragraph
are summarized in the sequence in which they
occur in the following chart:

Carriage  Return  Sequence Chart

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

~>-1

Carriage-return  signal  reeeived.

Transfer  le~er  released.

Code rings  aligned  for carriage  return stop bar.

Function  shaft  starts  revolving.

Carriage-return  stop bars operated.

Carriage-return  sensing  lever  restoring  cam  turns

past  carriage  return  sensing  lever.

CarriaGe-return  sen*ng  lever  released.

Vertical  carriage-return  link  pulled up.

Carriage-return  bell  crank  turned.

Horizontal  carriage-return  link pulled.

Double  blocking  lever  turned  and latched.

Carriage-return  clutch  lever  turned.

Carriage-feed  clutch  lever  turned.

CaFriage-return  sensing  lever  raised  by carriage-

return  sensing  lever  restoring  cam.

Carriage-return  clutch  drum  engaged.

Carriage-feed  clutch  drum  disengaged.

(Yarriage-retnrn  bell crank  and horizontal  carriage-

retnrn  link moved back.

Carriage-return  driving  gear  returns  carriage-return

driven  gear  and large carriage  rack  driving  gear

to move carriage  to left.

Small  carriage-feed  driving  gear  idles.

Function  shaft  stops (after  completing  +12  turns).

C’arriage  nears  left  end  of travel.

Carriage-return  stop bar latches  carriage-return

sensing  lever  on next  signal.

Decelerating  arm  engages decelerating  cam.

Carriage-return  driven  gear  teeth  clear  carriage-

retnrn  driving  gear  teeth.

Carriage  decelerates.

Carriage-return  latch  tripping arm  strikes  carriage-

return  clutch latch  lever.

Ikmble  blocking  lever released.  Carriage-ret  urn

latch  tripping  arm  contacts  throwout  lever.

Varriage-feed  clutch  lever  and cmrriage-returu  clut(,tl

lever  pulled back  ( spring  action).

Carriage-return  clutch  drum  disengaged.

Carriage-feed  clutch  drum  reengaged.

Carriage  stopped at. left  margin.
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1-32. Function Sensing Cam and Drawbar
Mechanism (TT-98C/FG)

(fig. 1-36)
On the TT-98C/FG, the figures-shift, line-feed

and line- feed-on-carriage-return sensing levers
and the connecting links are operated by the func-
tion sensing cam assembly (which is mounted on
the function shaft) and the drawbar assembly.
The drawbar roller is held in contact with the
function sensing cam by the drawbar spring. The
drawbar moves up and down once, under the in-
fluence of the function sensing cam and the draw-
bar spring, for each half revolution of the func-
tion shaft.

a. Figures-Shift Mechanism, Partial View (fig.
1-38).

(1)

(2)

When the figures code group is received,
the duplicate figures stop bar moves out
of the path of the figures-shift sensing
lever; and the spring-actuated figures-
shift sensing lever turns counterclockwise
as the restoring roller moves out of
engagement with it. This allows the
spring-operated figures-shift pawl to
pivot clockwise into the path of the draw-
bar assembly. As the drawbar assembly
moves downward, it pulls the figures-shift
pawl with it. The figures-shift pawl
rocks the platen-shift bellcrank counter-
clockwise, which in turn pulls the platen-
shift link towards the rear of the ma-
chine. The platen-shift link rocks the
platen-shift arm about its pivot point,
thereby raising the platen support frame
and platen. The upward movement of
the platen is limited by the bumper on the
platen bracket. As the platen rises, the
attached platen latching arm moves
downward, and repositions the aperture
gate. The platen latch engages the lug of
the aperture gate to hold the platen in
the figures position.
The figures-shift sensing lever is restored
to the starting position by one of the four
restoring rollers, and the figures-shift.
sensing lever restores the platen-shift bell-
crank. When a different code group is
received, the duplicate figures stop bar is
restored and will hold the figures-shift

1-25



 TM 5815-200-35-161

 TM5815-200-35-162

TM 11-5815-200-35

Figure 1–29. Carriage-feed mechanism.

Figure 1-30. Manual carriage-feed mechanism.

sensing lever, figures-shift pawl, and
platen-shift bellcrank in the restored po-
sition. The operations are summarized in
the following chart:

Figures-Shift  Sequence  Chart

1

2

3

4

5

6

7

8

0

10

11

12

13

Figures code group  received.

Transfer  lever  released.

Code rings  alined  for figures-shift.  Function  shaft

starbs  turning.

Figures-shift  sensing  lever  lifted  off figures  stop bar

‘by restoring  roller.

Figures stop bar operated.

Figure-shift  sensing lever  drops.

Figures-shift  pawl moves  into  path  of rlrawbar.

Drawlxir  moves  downward  and pulls  tigures-shift  pawl

with  it.

platen-shift  bellcrank  rorks counterclockwise.

Platen-shift  link pulled toward  the rear of the  tele-

typewriter,  Platen-shift  arm  rocked  counterclock-

wise.

Platen  support  fxwme  and platen  raised.

Platen  latching  arm  rocked  downward.

Aperture  gate  repositioned  and latched,
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Figure8-i3hift  Sequence Chart—Continued

14 Restoring roller raises figures-shift sensing lever and

restores figures-shift pawl.

15 Duplicate figure sstopbarrestored by a different code

selection.

16 Function shaft stops turning.

17 Platen remains latched in figures position until  letters

code gronp is received.

b. Line-Feed and Line-Feed-on-Carriage-Re-
turn Mechanisms (fig. 1-42). The platen is turned
to feed the paper one or two spaces by the opera-
tion of the line-feed mechanism. The degree of
turn depends on the position of the single-double
line-feed lever. The line-feed mechanism func-
tions each time a carriage-return code group or a
line-feed code group is received.

(1) When a line-feed code group is received,
the line-feed and duplicate line-feed stop
bars are actuated. The duplicate line-
feed stop bar moves toward the rear of
the teletypewriter, out of the path of the
line-feed sensing lever. As the restoring
roller moves out of engagement with it,
the spring-operated line-feed sensing
lever turns counterclockwise. This allows

Figure 1–31. Carriage-return sensing mechanism (not
applicable to TT–98C/FG).

TM 11-5815-200-35

Figure 1-32. Carriage-return sensing mechanism
( TT-98C/FG ) .

the spring-operated line-feed bellcrank
pawl to turn clockwise into the path of
the drawbar assembly. As the drawbar
assembly moves downward, it pulls the
line-feed bellcrank pawl with it. The
line-feed bellcrank pawl rotates the line-
feed bellcrank, which in turn pulls the
connect ing link toward the rear of the
teletypewriter. The connecting link ro-
tates tile line-feed lever counterclockwise.
The line-feed pawl is mounted on the line-
feed lever and spring-operated in the di-
rection of the detent wheel. In the rest
position, the line-feed pawl is held away
from the detent wheel by the single-
double line-feed lever. When the line-
feed lever is rotated counterclockwise, the
line-feed pawl moves toward and engages
the detent wheel. Further counterclock-
wise movement of the line-feed lever
causes the line-feed pawl to turn the
detent wheel and the platen in unison.
The platen is held in its new position by
the action of the spring-loaded line spac-
ing detent, which is held against, the de-
tent wheel. The single-double line-feed
lever (fig. 1-40) is positioned by the oper-
ator, and held in position by the platen
spacing detent. The single-double line-
feed lever determines the amount of line-
feed lever movement which is wasted
before the line-feed pawl engages the
detent wheel and begins to turn the
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Figure 1–35. Carriage-return safety-clutch.

(2)

platen. The line-feed mechanism is re-
stored to the starting position as the
line-feed restoring roller raises the line-
feed sensing lever.
When a carriage-return code group is re-
ceived, the duplicate carriage-return stop
bar moves out of the path of the line-feed-

Figure 1-36. Functian sensing cam and drawbar
mechanism (TT-98C/FG).

on-carriage-return sensing lever. As the
restoring roller moves out of engagement
with the spring-operated line-feed-on-
carriage-return sensing lever, it turns
counterclockwise. This allows the spring-
loaded line-feed-on-carriage-return pawl
to turn clockwise into tile path of the
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(3)

drawbar assembly. The line-feed-on-
carriage-return pawl is mounted on the
bellcrank assembly; therefore, the re-
mainder of the operation of the mecha-
nism for line-feed-on-carriage-return is
identical with the operation of the
mechanism described in (1) above.
The operations are summarized in the
following chart:

Line-Feed and  Line-Feed-owCarria~c-Ret  urn Sequence

Chart

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

Line-feed core group or line-feed-on-carriage-return

operation selected.

Transfer lever released.

Code rings aligned.  Function shaft starts turning.

Stop bar operated.

Sensing lever drops.

Line-feed bellcrank pawl moves into path of drawbar

assembly.

Drawbar assembly moves downward  and pulls  the line-

feed bellcrank pawl with it.

Bellcrank assembly rotated counterclockwise.

Connecting link pulled toward the rear of machine.

Line-feed lever rotated counterclockwise.

Line-feed pawl slides off single-double line-feed lever

and engages detent wheel.

Detent wheel and platen turn one or two line spaces,

depending on the setting of the single-double line-

feed lever.

Restoring roller raises the line-feed sensing lever and

line-fewl bellcrank pawl.

Stop bar restored by a different code selection.

Line-feed mechanism restored.

Function shaft stops turning.

1-33. Figures-Shift Mechanism (not appli-
cable to TT-98C/FG)

a. The platen is shifted in position to print fig-
ures and other upper-case characters by the opera-
tion of the figures-shift mechanism. When the
figures code group is received, the figures stop bar
moves out of the path of the figures shift sensing
lever (fig. 1–37). The figures-shift sensing lever
drops to the low point of the figures sensing lever
restoring cam. In doing so, it pushes the platen
shift cam follower to the right so that its roller
moves under the platen shift operating cam. As
the function shaft revolves, the lobe on the platen
shift operating cam pulls the platen shift cam fol-
lower down to pivot the platen shift bell crank.

1-30

The platen shift bell crank moves the platen shift
link toward the rear of the machine, pulling the
platen shift arm. The platen shift arm raises the
platen support frame and platen. The upward
movement of the platen is limited by the bumper
on the platen bracket. As the platen rises, it
moves the platen latching arm (fig. 1–39) down
at the end where it engages the aperture gate.
After the low point of the platen shift operating
cam passes the roller, the platen shift cam fol-
lower and platen shift bell crank are restored to
the starting position by the platen shift bell crank
spring. At the same time, the lobe of the figures-
shift sensing lever restoring cam raises the figure
shift sensing lever. The figures stop bar will block
the figures-shift sensing lever if another code
group is received, selecting a different stop bar.
The platen is retained in the shifted position by
the platen latch which engages a lug on the semi-
circular aperture gate.

b. The operations described in this paragraph
are summarized in the following chart:

F i g u r e - S h i f t  S e q u e n c e  C h a r t

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

Figures code group received.

Transfer lever released.

Code rings aligned for figures stop bar. Function

shaft starts turning.

Figure stop bar operated.

Figures-shift sensing lever drops to low part of figures

sensing lever restoring cam.

Figures-shift sensing lever moves platen shift cam

follower laterally.

Platen shift cam follower roller engages (turning)

platen shift operating cam.

Platen shift cam follower pulled down by platen shift

operating cam.

Platen shift bell crank turns.

Platen shift link pulled.

Platen support frame tilted upward.

Platen latching arm and aperture gate moved down

and latched.

Figures-shift sensing lever restoring cam raises fig-

ure shift sensing lever.

Platen shift cam follower disengages from platen

shift operating cam.

Platen shift operating cam releases platen shift cam

follower.

Platen shift cam follower moves laterally to original

position by spring tension.

Function shaft stops turning.

Platen remains latched in tlgures  position until letters

code group is received.



1-34. Line Feed Mechanism (not applicable
to TT-98C/FG)

a. The platen is turned to feed the paper one
or two spaces by the operation of the line feed
mechanism. The degree of turn is dependent on
the position of the single-double line feed lever.

b. The platen either can be held in a given posi-
tion or be turned one or two line spaces’ at a time
by the detent wheel attached to it (fig. 1-40). The
detent wheel is held by the line spacing detent (fig.
1-41 ) to keep the platen from turning while print-
ing. When line feeding, the detent wheel is
turned one spare or two spaces by the line feed
p a w l . The line feed lever on which the line feed
pawl is mounted pivots about the platen shaft.
Moving the upper end of the line feed lever to the
rear of the machine causes the line feed pawl to
engage and turn the detent wheel with sufficient
force to overcome the grip of the line spacing de-
tent. After the platen has been turned one or two
line spaces, the line spacing detent engages the next
tooth or the second tooth of the detent wheel to
hold the platen in the advanced position. The line
feed lever is actuated by” turning the bell crank to
pull the connecting link. The bell crank is
operated whenever the line feed stop bar is selected
by the code rings (para 1-25).

c. The line feed operating cam and the line feed
cam follower become engaged only when the line
feed code group is received. When this occurs, the
line feed sensing lever is released by the operation
of the line feed stop bar and drops to the low point
of the line feed sensing lever restoring cam right
after the function shaft starts turning. (The line
feed sensing lever is pulled downward by the line
feed sensing lever spring.) In its downward
movement, the line feed sensing lever pushes
against the two sloping projections on the upper
part of the line feed cam follower to make the line
feed cam follower shift to the left of the function
shaft. This movement causes the roller on the
lower end of the line feed cam follower to move
under the line feed operating cam. As the func-
tion shaft makes its ½ revolution, the line feed op-
erating cam pulls the line feed cam follower down-
ward to turn the adjustable bell crank. The mat-
ing surfaces of the line feed operating cam and the
roller on the line feed cam follower are beveled
approximately 15° so that, as the line feed operat-
ing cam turns, it holds the line feed cam follower
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engaged even though it has moved clear of the line
feed sensing lever. After the lobe of the line feed
operating cam has passed, the adjustable bell
crank operates the platen line feed mechanism as
explained above. The line feed sensing lever is
raised by the line feed sensing lever restoring cam.
As the function shaft completes its ½ revolution,
the low part of the line feed operating cam is oppo-
site the roller and the line feed cam follower is
pulled to the right by the spring. The line feed
stop bar will block the line feed sensing lever if
another code group is received, selecting another
stop bar.

d. The operations described in this paragraph
are summarized in the following chart:

Line  Feed  Sequence  Chart

1

2

3

4

5

6

7

8

9

10

11

’12

13

1-4

15

16

17

18

19

20

21

.p). .

Line feed code group received,

Transfer lever released.

Code rings alined to accept the line feed stop bar.

Function shaft starts turning.

Line feed stop bars operated.

Line feed sensing lever released by function stop bar.

Line feed sensing lever drops to low point of line

feed sensing lever restoring cam.

Line feed sensing lever thrusts line feed cam follower

laterally.

Line feed cam follower roller engages (turning) line

feed operating cam lobe.

Line feed cam follower pulled down by line feed ouer-

ating cam lobe.

Bell crank turned.

Connecting link pulled.

Conntwting  lever turned.

Line feed pawl engages detent wheel.

Detent \vheel  and platen turn one or two line spaces.

Line feed sensing lever restoring cam raises line feed

sensing lever.

Line feed cam follower rolls off line feed operating

cam lobe.

Adjustable bell crank and connecting link return  to

original position (spring return ).

Line feed lever turned back.

Line feed p;twl disengages detent wheel.

Line feed operating cam releases line feed cam

follower.

Line feed cam follwver shifts laterally to origjnal

position (spring uction ). Fuuct ion shaft stops

turning.

Line feed sensing lm-er M{wkeci by line feed stop bar

on next signal (unless line feed group is repeated).

1-35. Letters-Shift Mechanism
a. The platen is returned to the letters posi-

tion from the figures position by the operation
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Figure 1-37.
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When the lettersof the letters-shift mechanism.
code group is received, the function selecting arm
(fig. 1-25) is positioned over the letters punch
bar (fig. 1-26). As tile function shaft rotates
the function cam pivots the function cam follower
(fig. 1-25), which causes the function selecting
arm to move inward on its shaft and push in the
letters punch bar. The letters punch bar turns
the letters-shift lever, which forces the platen latch
out of engagement with the lug on the aperture
gate. The aperture gate is released and the platen
drops down (from its own weight) to the letters
position. The function selecting arm is moved
out of engagement with the letters punch bar.
The letters punch bar, the letters-shift lever, and
the platen latch return to their original position,
through spring action.

b. The platen blocking mechanism (fig. 1-43)
is operated by the movement of the platen.
When the platen moves into the letters position,
the platen blocking arm bracket., mounted on the

lower left side of the platen support frame (when
viewed from the front), moves the platen block-
ing arm, which is mounted to it, and causes it to
become latched by the platen lower case latch.
With the platen blocking arm latched, the platen
cannot move from the letters position until a
figures code group is received. When the figures
code group is received, the figures shift sensing
lever moves the platen lower case latch away from
the platen blocking arm. The platen now is free
to move to the figures position.

c. The operations described in this paragraph
are summarized in the f ollowing chart:

Letters-Shift  Sequence  Chart

1

2

3

4,

5

6

Platen  is in figures  position.

I.etters  code group  received.

Function  selecting  arm  positioned  over  letters  puuch

bar.

Function  cam  pivots  function  cam  followed  about

support lever.

Function  selecting  arm plunged axially.

Letters  punch bar pushed in.
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Figure 1–38. Figures-shift mechanism, partial view (TT-98C/FG).

Letters+h  ift  ScqNcNcr  Chart—Continued

7

H

9

10

11

12

13

14

Letters-shift lemr tmmxl.

Platen latch turned.

.\perture gate released.

I’lateu drop+.

platen blocking arm Mtthed by platen lower case

latch.

Function cam pivots function cam follower about sup-

port lever.

Function selecting arm l)[llled  back.

Letters pllnch bar, letters-shift lever,  and platen latch

return to original  Iwsiti[)ll  ( spring retllrn ).

d. A manual operating mechanism is supplied
to allow the operator to move the platen from the
figures position without receiving the letters signal
code group. When the manual letters push button
(A, fig. 1-44) on the left front of the dust cover is
depressed, it causes the manual letters-shift bell
crank to rotate and move the manual letters-shift
lever link to the right (when viewed from front).
The manual letters-shift lever link (B, fig. 1-44)
strikes the letters-shift lever extension and causes
it to rotate and move the platen latch out of en-
gagement with the lug on the aperture gate. The
platen then drops into letters position by its own
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Figure 1-40.
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Figure 1-41. Line-feed operating mechanism (not applicable to TT-98C/FG).

weight. When the manual letters push button is
released, the entire mechanism is returned to its
original position through the action of the platen
latch spring and manual letters-shift bell crank
spring.

1-36. Signal Bell Mechanism
a. The signal bell sounds to alert the operator

when the 5 code group is received while the platen
is in figures position. The function selecting arm
(fig. 1-25) is positioned over the signal bell punch

bar. The function cam then pivots the function
cam follower and causes the function selecting arm
to move inward along its shaft, and push in the
signal bell punch bar (fig. 1-45). The aperture
gate does not block the movement of the signal bell
punch bar (B, fig. 1-27). The signal bell punch
bar moves the signal bell clapper to the clapper
stop post. Momentum then causes the signal bell
clapper to strike the signal bell. The function cam
then pivots the function cam follower in the oppo-
site direction and pulls back the function selecting
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Figure 1-43.
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arm. The signal bell punch bar and signal bell 
clapper are returned to their original position by 
the signal bell clapper spring.

b. The sequence of operation of the signal bell 
is shown in the following chart:

Signal Bell  Sequence  Chart

1 Signal  bell  code  group received  with  platen  in figures  

position.

2 Function  c ecting  arm  positioned  over  signal  bell

punch bar.

3 F-unction  cam pivots  function  cam follower  about

support  lever.

Function  selecting  arm  plunged axially.

Signaf  bell  punch bar moved  in,

Signal  bell  clapper  moves.

Signal  bell  cfapper  hits  clapper  stop poet.

Signaf  bell  clapper  momentum * it farther  to

strike  signaf  bafl.

Function  cam pivots  function  cam  follower  about

support  lever.

Function  selecting  arm  pulled  back.

Signaf  half  punch bar and signal  ball  clapper  return  to

original  position  against  clapper  stop  (spring  return).

—

Figure 1-44. Manual letters-shift mechanism.

1-37. Motor Stop Operation (Not Applicable to motor is started automatically by either the
TT-664(*)/FG, TT-66/FG, and local station of a connected station when the

TT-688(*)/FG) current flow in the signal line circuit is in-
The motor stop operation permits the motors of terrupted and then restored. The motor is
all of the connected equipments to be stopped stopped in standard communications equipment
during periods when the signal line is idle. The when the H code group is received while the
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platen is in figures position. The motor is
stopped in weather symbol teletypewriters when
the H code group is received immediately after
the blank code group while the platen is in
figures position.

a. Standard Communications Equipment. The
reception of a figures code group causes the
platen to shift to figures position and moves the
aperture gate out of the blocking position (fig.
1-27) in front of the motor stop punch bar.
When the H code group is received, the function
selecting arm moves into alignment with the
motor stop punch bar and is then plunged
axially by the function cam follower (fig.
1-25). The TT-259/FG does not include a
switch for interrupting and restoring the signal
line circuit. Therefore, when the motor of the
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TT-259/FG is stopped as a result of the motor
stop operation, it can be started only by the
interruption and restoration of the signal line
circuit at the transmitting end of the circuit. As
the motor stop punch bar (fig. 1-45) is driven
forward, it pivote the motor stop function lever
and operates the float of the motor stop contact
switch (S1) to open the motor circuit. The
function cam then pivots the cam follower in the
opposite direction and the function selecting arm
moves away from the motor stop punch bar.
The motor stop punch bar and the motor stop
function lever return to their original unoperated
position through the action of the motor stop
function lever spring. The motor will start again
when LINE BREAK switch S3 is operated and
released.

TM2230-551

Figure 1-45. Signal bell and motor stop actuating mechanisms. (Motor stop functions not applicable
to TT-664(*)/FG, TT-665/FG, and TT-688 (*)/FG .)
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b. Weather Symbol Tektypewriters. T h e
operation is similar to that described in a above
except that the figures position of H is used for
the printing of a weather symbol (1). This

TM5815-200-35-151

Figure 1-46. Motor stop contacts.
Weather symbol teletypewriter.

necessitates an additional control feature before
the motor stop operation is effected in weather
symbol teletypewriters or similar weather
equipment. This additional control requirement
is met by the use of an additional relay in the
motor stop relay assembly (E1) which is used to
complete the electrical path to the motor stop
contact switch when the blank code group (-)
is received immediately before the H code group.
The reception of the blank code group causes the
selection of the blank stop bar (A, fig. 1-46) in
the code ring cage. As the blank stop bar
moves, it raises the stop bar link connected to
it. The upward motion of the link allows the
closure of the blank code bar contacts (S9) to
energize the additional (C) relay. As the H code
group is received immediately afterward, the
stop bar link is moved downward as the blank
stop bar is caromed down by the code rings (as
the H stop bar is selected) and the contacts
open. The energized relay is then held operated
through the closure of the function shaft pulser
contacts (B, fig. 1-46) which are closed in every
cycle of operation by the pulsing cam located
next to the printing cam on the function shaft.
Since printing (and therefore spacing between
symbols) is required for the H code group and
the blank code group in figurea

1-37.1 Change 3
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TM2230-585
Figure 1-47. Automatic carriage-return and line-feedmechani.wm

position, the function guide block assembly is
modified slightly. A blank punch bar is inserted
in the blank slot of the function guide block to
block axial movement of the function selecting arm
in figures position to permit spacing with blank. A
slightly longer (.062 inch) motor stop punch bar
restricts the motion of the function selecting arm
sufficiently to provide spacing in figures H
position.

1-38. Automatic Carriage Return and Line
Feed Operation

(fig. 1-47)
Automatic carriage return and line feed is

initiated when the carriage reaches the right hand
margin. At the 73d character (77th in weather
symbol teletypewriters the right hand margin trip
plate, mounted on the type selecting arm bearing
cap of the carriage frame, rotates the stop bar
shift lever. This causes the stop bar shift, link, stop
bar shift blade, and stop bar shift stop to move in
a horizontal direction to the left (when viewed
from front). The stop bar shift blade moves the
carriage return and line feed function stop bars
into the code ring cage and away from their sens-
ing levers, while the spring collar compresses the
stop bar return spring against the stop bar shift
link bracket. The entire mechanism actuated by
the right-hand margin trip plate then is held in
this operated position by the delaying latch which
engages the stop bar shift stop. Since the car-

1-38

riage return and line feed sensing levers are now
free to operate, both carriage return and line feed
take place on the next operation of the function
shaft. When the carriage reaches the left-hand
margin, the left-hand margin trip plate rotates
the delaying lever. This moves the delaying latch
away from the stop bar shift stop. The stop bar
return spring then returns the automatic carriage
return and line feed mechanism to its normal un-
operated posit ion and moves the functional stop
bars back under their associated sensing levera.

1-39. Ribbon Lifter Mechanism
(fig. 1-48)

The normal rest position of the ribbon is below
the printing line. The ribbon must be raised and
lowered during the printing of each character.
The ribbon guide can slide up and down on its
mounting and is lifted when the ribbon vibrator
bell crank is turned. The ribbon vibrator bell
crank is actuated when the type selecting arm
pushes the first lever of the ribbon vibrator lever
and bracket. Since the ribbon must be raised
higher for printing figures than for printing let-
ters, the point about which the lever of the ribbon
vibrator bell crank turns is not fixed but is
mounted, on a pivot bearing. The pivot bearing
can be raised and lowered in accordance with the
platen position by means of the bar of the platen
trough. Thus, the ribbon is in a raised position



Figure 1-49.
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Figure 1–48. Ribbon lifter mechanism.

for figures and in a lowered position for letters
but moves in the same manner in both positions.

1-40. Ribbon Feeding Operation
a. The ribbon is pulled a short distance through

the ribbon guide each time a character is printed
to provide uniformly printed impressions. The
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ribbon fed mechanism is mounted on the carriage,
and is shown in figure 1-49. Both ribbon spools
are mounted on ribbon spool drive shafts. The
ribbon spool driving gear on the lower end of one
or the other of these ribbon spool drive shafts
always is engaged with a bevel gear on the drive
shaft. The helical gear on the drive shaft mates
with the ribbon feed rack which is part of the
guide rail of the carriage. Movement of the car-
riage to the right causes the helical gear, drive
shafts, and one ribbon spool to turn and wind up
part of the ribbon. The other ribbon spool idles
and an equivalent amount of ribbon unwinds from
it. This ribbon is kept taut by the spool friction
spring of the paying-out ribbon spool. When the
carriage is returned to the left, the helical gear
turns in the opposite direction ‘but the jaw clutch
teeth slip so that the drive to the ribbon spools is
effectively disengaged, thus preventing the ribbon
from unwinding.

b. On the TT-98C/FG, the ribbon feed mecha-
nism is identical with that described in a above
with the following except ions (fig. 1–50 ) : The rib-
bon reverse detent and the ribbon reverse detent
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Figure 1-51. Ribbon reversing mechanism.

Figure 1-50. Ribbon feed mechanism (TT-98C/FG).

plate are on the right side of the beam, but the
operation is unaffected. A ribbon feed ratchet
wheel is mounted on the drive shaft. An as-
sociated ribbon feed detent is mounted on the rib-
bon drive subassembly. The ratchet wheel and
detent insure that the jaw clutch teeth slip during
the carriage return operation as described in a
above .

1-41. Ribbon Reversing Operation
a. After the ribbon is wound entirely on one

ribbon spool, the direct ion of ribbon feed must be
reversed so as to rewind the ribbon on the empty
ribbon spool. This reversing operation is done
automatically by the ribbon feed mechanism (fig.
149) when the last turn of ribbon is unwound
from the paying-out printing ribbon spool.

b. The core of each ribbon spool has a cutout,
or window, through which the end of the ribbon
sensing lever projects when the ribbon or the spool
is completely unwound. As long as one layer of
ribbon is wrapped around the core of the printing
ribbon spool, the ribbon sensing lever (fig. 1–51 ) is

retained in position; when the last turn or layer is
unwound, the end of the ribbon sensing lever moves
through the window. The lower end of the ribbon
reversing cam follower, mounted on the ribbon
sensing lever, is brought into position under the
reversing cam on the drive shaft. The lobe of the
reversing cam pulls down the ribbon reversing cam
follower (which can slide on its mounting pins)
within the next ½ revolution of the drive shaft.
The downward movement of the ribbon reversing
cam follower forces the beam to pivot, disengaging
the bevel gears on one end of the drive shaft and
engaging. those on the other end. The empty rib-
bon spool thus becomes the taking-up ribbon spool
and, as soon as one layer of ribbon is wound onto
it, the ribbon sensing lever is pushed in and the
ribbon reversing cam follower moves away from
the reversing cam. The detent (fig. 1-49) keeps
the beam latched in the new position. When the
last layer of ribbon is removed from the supply
ribbon spool, the whole process is repeated.

c. The following chart lists the ribbon reversing
operation sequences.
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Ribbon  Reversing Sequence  Chart

1

2

3

4

5

6

7

8

9

10

11

Starting with left bevel gears meshed and right bevel

gears unmeehed,  whenever carriage moves to right;

left printing ribbon spool is driven, taking up inking

ribbon; right printing ribbon spool idles, paying out

inking ribbon.

Eventually, almost entire ribbon is unwound from right

printing ribbon spool.

Window in printing ribbon spool becomes uncovered.

End of ribbon sensing  lever projects through window

(spring action).

Ribbon cam follower moved under reversing cam (which

turns when carriage moves to right).

Within % revolution of cam, ribbon cam follower is

pulled down.

Beam pivoted clockwise, trips detent, end relatches in

clockwise position.

Left bevel gears unmeshed.

Right bevel gears meshed.

Right printing ribbon spool now is driven taking up

riibon, and left printing ribbon spool idles, paying out b. As the carriage rack driving gear turns to
inking ribbon. feed the carriage, the pawl tripping arm lifts the

Above sequence repeats in opposite direction. pawl to cause it to pivot downward. When the

1-42. Margin Signal Bell Operation (not ap-
plicable to TT-259/FG)

a. The margin signal bell rings automatically
to warn the sending operator that the end of a
line is about to be reached. It is operated by the
pawl tripping arm attached to the carriage rack
driving gear (fig. 1-52), when the carriage
approaches the end of its travel.

carriage rack driving gear turns farther, the
pawl slips past the pawl tripping arm and the
margin bell clapper snaps back swiftly. The
momentum of the margin bell clapper carries it
past its stop to strike the upper side of the
margin signal bell, ringing the bell. The pawl is
pivoted and is held to the margin bell clapper by
a pawl spring to permit the pawl tripping arm to
move past the pawl when the carriage rack
driving gear comes around for carriage return.

S e c t i o n I I I .  E L E C T R I C A L  F U N C T I O N S

T T - 6 6 4 ( * ) / F G ,  T T - 6 6 5 / F G ,  A N D

1-43. General
The circuits of the teletypewriter are divided
into four groups for analysis: power, motor and
copy lamps, signal, and local dc. Figures 1-53
through 1-68 are simplified schematic diagrams;
figures 4-1 through 4-13 are overall schematic
and wiring diagrams.
1-44. Power Circuits (not applicable to

TT-259/FG)
(fig. 1-63 and 1-55)

a. Ac Input Circuit. When input plug P1 is
connected to an ac source of power, ac is applied
to Power Supply PP-978/FG, to terminals 4
and 5 of terminal board TB1, and rectifier CR1.
The ac input circuit is controlled by POWER
switch S4 and is protected by fuse F1. Ter-
minals 4 and 5 of terminal board TB1 and

rectifier
parallel,
primary

( N O T  A P P L I C A B L E  T O

T T - 6 8 8 ( * ) / F G )

CR1 are connected permanently, in
across the 115-volt portion of the
winding of transformer T1. When

Power Supply PP-978/FG is not used (plug P4
withdrawn from jack J4), input ac is applied
directly to terminals 4 and 5 of terminal board
TB1 and to rectifier CR1, through a shorting
contact between terminals C and B of j ack J4.

Note. Power Supply PP-978/FG must be
used for all ac input voltages except those
between 105 and 125 volts.

b. Power Supply PP-978/FG.
(1) When ac is applied to the primary

winding of transformer T1 through terminals A
and C of plug P4, and adjusted ac is applied to
terminals 4 and 5 of ter-
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minal board TBI and to recifier CR1
through terminals A and B of plug P4. 
The movable     input transformer lead 
from terminal C of plug P4 is connected 
to the marked tap on transformer T1 that 
corresponds to the ac voltage at plug P1. 
(2) Induced ac on the secondary winding 
of transformer T1 is rectified by rectifier
CR2 and filtered by capacitors C7 and
C8; the voltage applied to rectifier        CR2
is adjustable. Resistor R5  maintains       a
constant load in the output circuit, which 
is fused by fuse F2.  The  deoutput.  When 
power supply is used for line current and 
for test circuits.  Jacks J2 and J10 are 
used for measuring the de output.   When
Power Supply PP-978(FG is not used
(a above), contacts D and E of jack J4
are shorted, In this case, dc for the line
and test circuit must be supplied from an
alternate source.

1-45. Ac Input Circuit (TT-259/FG)
(fig. 1-54)

When input plug P1 is connected to an ac source 
of power, ac is supplied through power switch S4
to rectifier CR1 and through terminals 4 and 5 of 
terminal board TB1 to the motor and copy lamps 
circuits. The ac input circuit is protected by fuses
F1 and F2.

1-46. Motor and Copy Lamps Circuits (not
applicable to TT-259/FG)

a. Copy Lamps Circuit (A, fig. 1-58). The ac 
input at terminals 4 and 5 of terminal board TB1
(para 58) is applied to copy lamps I1 and I2, 
Through LIGHT switch S6, plug P6, and jack J6. 

b. Synchronous Motor Circuit (A fig. 1-58).
The ac input at terminals 4 and 5 of terminal board
TB1 (para 1-44) is applied to the motor, The
circuit can be traced from terminal 4 of terminal
board TB1, through relay E3, motor the contacts
of relay El, and MOTOR switch S5, to terminal
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Figure 1-54. Ac input  circuit, schematic diagram (TT-259/FG).

5 of terminal board TB1. When MOTOR switch
S5 is closed, a large amount of current is required
initially for the operation of the motor. When
this large current flows through the winding of
relay E3, the relay is energized and relay contacts
2 and 3 close. This places a 10-ohm resistor and a
5-µf capacitor in parallel with the 5-µf capacitor
that is in series with the start winding of the
motor; the effective capacitance in series with the
start winding is increseed and it provides the
initial torque required to start the armature rota-
sting. As the armature gains speed, the current
that flows though the motor and the winding of
relay E3 decreases. When a predetermined value
is reached, relay E3 deenergizes and its contacts
open. The start winding circuit remains com-
pleted through the 5-µf capacitor. The motor
armature continues to accelerate until it reaches
3.600 rpm.

c. Series-Governed Motor Circuit (B, fig. 1–58).
The ac input at terminals 4 and 5 of terminal board
TB1 (para 144) is applied to motor B1. The
circuit can be traced from terminal 4 of terminal
board TBl, through motor B1 (field windings,
armature, and governor), the cent acts of relay El,
and MOTOR switch S5, to terminal 5 of terminal
board TB1. When MOTOR switch S5 is closed
initially, current flows through both of the field
windings and the armature of the motor at the
maximum permissible rate. At this point, the
governor contacts are closed and 150-ohm resistor
R1 in parallel with the governor contacts is short-
ed out. When the motor reaches a predetermined

speed, centrifugal force overcomes the spring pres-
sure that holds the movable electrical contact
against the stationary electrical contact of the
governor (fig. 1–5). When the contacts open,
150-ohm resistor R1 is introduced in series with
the field windings and the armature. The result-
ing reduction in current flow causes the motor to
slow down sufficiently to enable the movable-con-
tact spring to close the governor contacts and short
out resistor R1. As the current again increases,
the motor speed also increases and the governor
contacts again open and the cycle is repeated as
long as the motor is running. Capacitors Cl and
C16 suppress arcing at the governor contacts.
Capacitor C17 suppresses arcing at the armature
brushes. Filter Z1 suppresses radio frequencies.

1-47. Motor and Copy Lamps Circuits
(TT-259/FG)

(fig. 1-59)
a. copy Lamps Circuit. The ac input at ter-

minals 4 and 5 of terminal board TB1 (para 145)
is applied to copy lamps 11 and 12 through jack
J6 and plug P6.

b. Motor Circuit (fig. 1–59 ). The ac input from
terminals 4 and 5 of terminal board TB1 is applied
through relays El and E3 to synchronous motor
B1. The circuit is traced from terminal 4 of ter-
minal board TB1, through starting relay E3, syn-
chronous motor Bl, the contacts of motor stop re-
lay El, terminals 3 and 5 of terminal board TB1.
When power switch S4 (fig. 1-54) is closed, a surge
of current flows through the winding of starting

1-43



TM 11-5815-20-35

Figure 1–55. Ao input circuit (TT–98B/FG, TT-100B/FG,

relay E3, energizing it, and contacts 2 and 3 close.
Subsequent operation of thestarting relay is de-
scribed in paragraph 1-46b.

1-48. Signal Circuits
The signal circuits consist of the send, receive,

and test circuits. Each of these circuits are used
to carry code impulses.

a. Send Circuit (fig. 1–60) (not applicable to
TT-259/FG).

(1)

(2)

(3)

The send circuit is used to transmit neu-
tral mark and space impulses to external
signal lines connected at terminals 1 or
5, and 2 of the terminal and switch box in
all positions of  LINE SELECTOR
SWITCH S7 except TEST (c below).
Current flow is controlled by transmitter
contacts E4 which are mechanically op-
erated (para 1–15). The transmitter fil-
ter (Z2) suppresses radio interference.
Provisions are made for the automatic
shorting of the transmitter contacts dur-
ing motor stop (para 1–49) and for man-
ual shorting of the transmitter contacts
by positioning S2 to its LOCK position
during periods when message traffic is
being received on the associated receiver.
LINE-BREAK switch S3 which is nor-
mally in the LINE position may be op-
erated to BREAK to open the line to sig-
nal the distant station or to break in on
lower priority  traffic.
Dc current is supplied from rectifier
CR2 with S11 positioned to ON or by
the distant station with S11 positioned

TT–293/FG, TT-300/FG, TT-482/UGC and TT-483/UGC).

to OFF. Current flow is controlled by
the variable resistor R10 when the local
station supplies line current. When the
distant station supplies line current, R3
may be used to limit the level of the
signal line current.

Note. One of the two sections in SEND
LOCK switch S2 in the TT–293/FG is con-
nected to the two terminals of terminal board
TB3 (fig. 1–65). When S2 is at SEATD, a
control circuit is completed to an associated
radio transmitter.

b. Recieve Circuits. Code impulses received
from the signal line at terminals 3 and 4 of
the terminal and switch box are used to con-
trol selector magnet 132 which, in turn, governs
the position of mechanical parts within the
selector mechanisms. Either 20- or 60-ma sig-
nals may be received to operate the selector
magnet. LINE SELECTOR switch S7 adapts
the circuit to the level of the line current; the
windings may be arranged in series or in parallel
through positioning switch S7. The receive cir-
cuit consists of the two selector magnet windings,
switch S7, and a pair of contacts of motor stop
relay E1 (para 1-49).

(1) When switch S7 is positioned to TEST
(para 1-49), P (polar), or 60 MA (B,
fig. 1–61), the line windings of the
selector magnets are arranged in paral-
lel. Half of tile signal line current
passes through each of the windings to
activate the selector magnet armature
(para 1-19).

(Q) When switch S7 is positioned to 20
MA (A, fig. 1–61), the selector magnets
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(3)

are arranged in series and the full Note.  The receive circuits of all models are

value of the line current passes through as descr ibed in b above except  that  the ter-

each winding. minal contact numbers and switch sections of

When motor stop relay E1 is ener-
LINE SELECTOR switch S7 differ (fig. 1-62).

gized, the receive circuit is completed 1-49. Local DC Circuits
through the 400-ohm winding of relay a. Test Circuit (fig. 1-63) (not applicable to
A and the 300-ohm winding of relay TT-259/FG). The test circuit provides a means
B. of placing the transmitter and the receiver into
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a local 60-ma neutral circuit for testing purposes
without affecting the external signal circuits
connected to the terminal and switch box. LINE
SELECTOR switch S7 must be in the TEST
position.

(1) Rectifier CR2 provides the dc for the
circuit. The circuit may be traced from

(2)

the positive side of CR2, through fuse
F2 and resistor R6, to selector magnet
windings E2 which are in parallel. The
parallel circuit legs join at a point be-
tween 15 of J7 and A of J8 and then
the circuit is continued through the
contacts of motor stop relay E1 and the
common (COM) of transmitter contacts
E4 to the MK contact, through LINE-
BREAK switch S3, and returns to the
negative side of CR2.
The external signal circuits connected
to terminals 3 and 4 of the terminal
and switch box remain closed. If DC
POWER switch S11 is in the OFF
position, send terminals 1 or 5, and 2
are held closed through the strap at
S11. If DC POWDER switch S11 is
in the ON position, rectifier CR2 re-
mains connected to the external line
attached to the send terminals 1 or 5,
and 2. Positive battery is supplied to
terminal 2 through the LINE CUR-
RENT potentiometer. Terminals 1 and

5 of the terminal and switch box re-
main connected to the negative side of
C R 2 .

b. Test Circuit for TT-259/FG (fig. 1-64).
The test circuit provides a means of connecting
the teletypewriter to a local source of 60-ma
neutral test signals. When LINE SELECTOR
switch S7 is moved to the TEST position, the
teletypewriter receive circuit components are
switched from the distant-station signal circuit
(signal line terminals 3 and 4) to the local test
circuit (signal line terminals 2 and 5).

(1) The positive polarity lead of the local

(2)

test circuit must be connected to signal
line terminal 2 and power for the local
test circuit must be supplied externally.
The test circuit may be traced through
variable resistor R8, DC POWER switch
S11, resistor R6, section 2 of LINE
SELECTOR switch S7, the parallel-con-
nected line windings of selector magnet
E2, contacts B4 and B5 of motor stop
relay E1, section 1 of S7, and DC
POWER switch S11 to signal line termi-
nal 5. The E contacts of J4B must be
kept apart (by the insertion of several
layers of rubber tape) to prevent the
shorting out of the selertor magnet line
windings.
When LINE SELECTOR switch S7 is
in the TEST position, the signal circuit
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from the distant station is shorted at con-
tacts 4 and 11, section 1 rear of S7.

c. Selector Magnet Bias Circuit (figs. 1-66 and
1-67). The selector magnet bias circuit is used
during neutral operation to control the movement
of the selector magnet armature to the space posi-
tion. The current in the circuit is determined by
the position of LINE SELECTOR switch S7. In
TEST and 60 MA positions, current flow through
the bias windings is 12 MA. In 20 MA position,
the current flow is 8 MA. In P (polar) position,
the circuit is open at switch S7. The circuit is pro-
tected by fuse F4.

d. Motor-Stop Circuits.
(1) Communication symbol equipment (A,

fig. 1-68). The motor stop circuit pro-
vides a means of controlling the motor
from either the local station or from the
distant station through signals received
by the signal circuit. The motor stop
operation is an electro-mechanical func-
tion which is initiated when the code
combination for the letter H is received
when the platen is in figures position. In
the normal unoperated position (as
illustrated), capacitors C5 and C16 are
charged from rectifier CR1. When the
motor stop actuating lever (para 1-37)
moves contact 2 against the contact 3 of
S1, a circuit is completed from C5 and C6
through the 37-ohm winding of relay A,
and relay A operates as C5 and C6 dis-
charge. Relay A is composed of a 37-
ohm winding, a 400-ohm winding, and a
permanent magnet core. The permanent
magnet is not sufficiently strong to oper-
ate the contacts of relay A without the
aid of the current flow through the 37-
ohm winding. However, once the con-
tacts are in the operated position, the
permanent magnet is capable of holding
them operated indefinitely. One pair of
contacts (2A and 3A) operates the mo-
tor circuit (A, fig. 1-58); another pair
(2B and 3B) places a short across the
send circuit (fig. 1-60) (2B and 3B are
not used in the TT-259/FG); a third
pair of contacts (4B and 5B), in series
with the receiver circuit (fig. 1-61),

opens. As this pair of contacts open, the
receive circuit is completed through the
B relay and the 400-ohm winding of re-
lay A. As the current passes through the
winding of relay B, and its contacts close,
a short is placed across relay A release
winding, and the circuit remains com-
pleted through relay B contacts. To start
the motor again, LINE-BREAK switch
S3 is moved to the BREAK position.
(Restarting the TT-259/FG motor is ac-
complished by the transmitting station
operator who must open and then close
the signal circuit, usually by pressing
and releasing a switch.) The receive
circuit is opened and relay B is de-
energized. When LINE-BREAK switch
S3 is released, it automatically returns to
LINE position, and current flows through
relay B and the release winding of relay
A. The release winding opposes the
field of the permanent magnet, and the
contacts of relay A are released to their
normal positions. When this occurs, the
motor is started, the short is removed
across the send circuit, and the release
winding of relay A and the winding
of relay B are shunted from the
receive circuit.

(2) Weather Symbol Equipment (B, fig.
1-68). An additional control relay (C)
is furnished with the motor stop of
weather symbol equipment (para 1-37 b).
The reception of a blank code group
causes the closure of blank code bar con-
tacts S9. This completes a circuit from
the negative side of CR1 through relay C
to the positive side of CR1. Relay C,
which is slow to release, becomes ener-
gized. If the H code group immediately
follows the reception of the blank code
group, the function shaft pulser contacts
(S10) close and the motor stop contacts
close. The closure of S10 keeps relay C
energized and maintains a closed path
momentarily from motor stop contacts
S1 through the operate winding of relay
A. The rest of the motor stop opera-
tion is identical with that in (1) above.
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Section IV. CONVERSION OF TELETYPEWRITER SET AN/FGC-20X
TO PROVIDE SYNCHRONOUS MOTOR OPERATION

1-50. Parts Required

Modification kit (FSN 6105-831-6250) is re-
quired to convert the AN/FGC-20X to syn-
chronous motor operation. Do not requisition
the kit until authorization has been received.
The kit consists of the following items:

Item No.

1-1 ____  1

1-2 ____ 5

Quantity  and description

motor assembly,  synchronous:  115  v, 60

cycles,  1/20 hp,  3.600  rpm;  Kleins-

chmidt  part No. 59202A  or equal.

shims:  7/16 in. w x 1-3/4  in. o/a  lg:

0.002 thk; Kleinschmidt  part N o .

51509 or equal; FSN 5815-527-0231.

1-3 ____ 5 shims:  7/16 in, w x 1-3/4  in. o/a  lg,

1-4 ____  4

1-5 ____ 3

1-6 ____ 1

1-7 ____ 4

1-8 ____ 1

1-9 ____ 4

1-10 ____ 4

1-11 ____  4

0.005 thk ; Kleinschmidt  part  No.

51510 or equal; FSN 5815-527-0230.

lockwashers: split  helical  ring; No. 6

in. nom  bolt  size;  Kleinschmidt  part

No.  10429  or equal;  FSN 5310-209-

5118.

screws,  machine:  No. 6-40 x 3/8 in. lg;

flat-fillister  head,  socket  drive.  Kleins-

chmidt  part  No. 10004  or equal;  FSN

5305-521-8644.

screw,  machine:  No.  6-40 x 1/2 in. lg;

flat-fillister  head,  socket  drive;  Kleins-

chmidt  part  No. 10005  or equal;  FSN

5305-521-8648.

lock washers:  ext and int teeth,  No.  10

in. nom  bolt  size;  Kleinsclunidt  part

No.  10406  or equal;  FSN 5310-261-

6197.

filter  box assembly,  synchronous motor:

Kleinschmidt  part No. 53285A or

equal.

lock  washers:  int  teeth,  No.  8 in. nom

bolt  size;  Kleinschmidt  part  No. 10404

or equal;  FSN 5310-261-6198.

lock washers:  int  teeth,  No. 6 in.  nom

bolt  size;  Klenischmidt  part  No. 10403

or equal;  FSN 5310-209-3990.

screws,  machine:  No. 6-32  x 3/8 in. lg;

binding  head,  slot  drive.  Kleinschmidt

part  No.  10308 or equal;  FSN 5305-

206-2267.

1-51. Procedure

a. Disconnect the power and signal line con-
nections from the teletypewriter.

b. Remove the dust cover from the teletype-
writer.

c. Lift the right side of the teletypewriter
and disconnect the motor plug connector from
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the receptacle connector in the teletypewriter
base.

d. Remove the four machine screws and the
lockwashers that hold the gear cover to the
teletypewriter frame (fig. 1-69).

e. Remove the worm gear bracket, the gear
cover, and the gasket from the teletypewriter
frame (fig. 1-69).

f. Remove the four machine screws and the
lockwashers that hold the series-governed
motor assembly to the teletypewriter frame
(fig. 1-69). Remove the assembled motor by
moving it sideways away from the teletype-
writer frame.

g. Remove the machine screw and the lock-
washer that hold the worm gear on the motor
shaft. Remove the worm gear (fig. 1-69).

h. Install the worm gear on the shaft of
synchronous motor assembly 59202A (item 1-
1) (fig. 1-70). Secure the worm gear with the
lockwasher and the machine screw that held it
on the series-governed motor shaft.

i. Install synchronous motor assembly
59202A (item 1-1) on the teletypewriter frame
and secure it with the four lockwashers and
the machine screws (fig. 1-70) removed in f
above. Do not tighten the machine screws too
tightly because they must be adjusted later.

j. Visually center the worm gear with the
main shaft driving gear.

k. Position the motor to obtain minimum
backlash, without binding, between the worm
gear and the main shaft driving gear (fig. 1-
71).

1. If necessary, install shims 51509 and/or
51510 (items 1-2 and 1-3) between the motor
and the teletypewriter frame to meet this re-
quirement (fig. 1–71).

m. Tighten the four machine screws when
the correct alignment is obtained.

n. Reinstall the gasket, the gear cover, and
the worm gear bracket on the teletypewriter
frame and secure them with the four lockwash-
ers (item 1-4), the three machine screws (item
1-5), and the one machine screw (item 1-6),
The longer machine screw (item 1-6) also se-



Figure 1-69.

cures the motor stop switch cable clamp (fig.
1-70).

o. Place the teletypewriter on its motor side
to provide access to the baseplate of the unit.

p. Remove the nine machine screws that
hold the baseplate to the teletypewriter base.
Remove the baseplate.

q. Remove the four machine screws and the
lockwashers that hold the cover on the series-
governed motor filter box assembly (fig. 1-
72). Remove the cover.

r. Disconnnect all the leads of the two cables
that enter the series-governed motor filter box
assembly and terminate at terminal board TBI
(fig. 1-72).

Caution: Record the color code of each
lead and its respective terminal before dis-
connection to facilitate reinstallation.

s. Remove the four studs and the lockwash-
ers that hold the series-governed motor filter

TM 11-5815-200-35

box assembly to the teletypewriter base (fig.
1-72).

t. Remove the series-governed motor filter
box assembly and the four grounding lock-
washers from the teletypewriter base.

u. Install the four grounding lockwashers
(item 1-7) and synchronous motor filter box
assembly 53285A (item 1-8) on the teletype-
writer base (fig. 1-73). Secure them with the
four lockwashers (item 1-9) and the four
studs that held the series-governed motor fil-
ter box assembly.

Note. Stiff wires or thin rods may be used in each
of the mounting holes as temporary guides when in-
stalling the lockwashers, the motor filter box assem-
bly, and the studs.

v. Reconnect the leads of the two cables to
their respective terminals on terminal board
TB1 of the synchronous motor filter box as-
sembly (fig. 1–73). FolloW the color code and
terminal numbers recorded during removal.
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Figure 1-71.
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Figure 1-70.
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w. Reinstall the cover on the synchronous
motor filter box assembly and secure it with
the four lockwashers (item 1-10) and the four
machine screws (item 1-11) (fig. 1-73).

x. Reinstall the baseplate on the teletype-
writer base and secure it with the original hard-
ware.

y. Reconnect the motor plug connector to
the receptacle connector on the synchronous
motor filter box assembly.

z. Return the teletypewriter to its normal
upright position.

aa. Reinstall the dust cover on the teletype-
writer.

ab. Reconnect the power and signal line con-
nections to the teletypewriter.

ac. Perform the operating checks and ad-
justments.
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Section V. ELECTRICAL FUNCTIONS (APPLICABLE TO TT-664(*)/FG,
TT-665/FG, AND TT-688(*)/FG)

1-52. General 1-54. Motor and Copy Lamp Circuits
The circuits of the teletypewriter are divided
into three groups for analysis: power; motor and
copy lamps; and signal. Figures 1-74 through
1-80 are simplified schematic diagrams; figures
4-2.1 and 4-2.2 are overall schematic and wiring
diagrams.

1-53. Power Circuits
(figs. 1-74 and 1-75)

a. Ac Input Circuit. When input P1 is
connected to an ac source of power, ac is applied
to Power Supply PP-978/FG and terminals 4
and 5 of terminal board TB1. The ac input
circuit is controlled by POWER switch S4 and is
protected by fuse F1. Terminals 4 and 5 of
terminal board TB1 are connected permanently, in
parallel, across the 115-volt portion of the
primary winding of transformer T1.

b. Power Supply PP-978/FG.
(1) When ac is applied to the primary

winding of transformer T1 through terminals A
and C of plug P4, and adjusted ac is applied to
terminals 4 and 5 of terminal board TB1
through terminals A and B of plug P4, the
movable input transformer lead from terminal C
of plug P4 is connected to the marked tap on
transformer T1 that corresponds to the ac
voltage at plug P1.

(2) Induced ac on the secondary winding of
transformer T1 is rectified by rectifier CR2 and
filtered by capacitors C7 and C8; the voltage
applied to rectifier CR2 is adjustable, but in
Teletypewriter Sets AN/FGC-159 and
AN/FGC-160, the movable secondary output
leads are always connected to the taps marked L
and 1 on transformer T1. Resistor R5 maintains
a constant load in the output circuit, which is
protected by fuse F2. The dc output (90 +15

-10
vdc) of the power supply provides power to the
low level conversion circuits in the terminal box
A1. In the terminal box, the 90-volt power
supply output is connected across voltage
dropping resistor R1 and Zener diode VR1.
Diode VR1 regulates the voltage at 30 volts.

(fig. 1-76)
a. Copy Lamps Circuit. The ac input at

terminals 4 and 5 of terminal board TB1 is
applied to copy lamps I1 and I2, through
LIGHT switch S6, plug P6, and jack J6.

b. Motor Circuit. The ac input at terminals 4
and 5 of terminal board TBl is applied to the
motor. The circuit can be traced from terminal
4 of terminal board TB1, through relay E3,
motor, and MOTOR switch S5, to terminal 5 of
terminal board TB1. When MOTOR switch S5 is
closed, a large amount of current is required
initially for the operation of the motor. When
this large current flows through the winding of
relay E3, the relay is energized and relay
contacts 2 and 3 close. This places a 10-ohm
resistor and a 5- µf capacitor in parallel with the
5- µf capacitor that is in series with the start
winding of the motor; the effective capacitance
in series with the start winding is increased and
it provides the initial torque required to start
the armature rotating. As the armature gains
speed, the current that flows through the motor
and the winding of the relay E3 decreases.
When a predetermined value is reached, relay
E3 deenergizes and its contacts open. The start
winding circuit remains completed through the
5- µf capacitor. The motor armature continues
to accelerate until it reaches 3,600 rpm.

1-55. Signal Circuits
(figs. 1-77 through 1-80)

The signal circuits consist of the send and
receive circuits. Each of these circuits is used to
carry code impulses.

a. Send Circuit (fig. 1-77). The send circuit is
used to transmit polar mark and space impulses
to external signal lines which are connected to
teminals 4 and 5 of terminal board A1TB1. The
send circuits low level coded impulses are
generated by the transmitter contacts which are
mechanically operated (para 1-15a.1), The low
level impulses pass through noise suppressor Z1
and LINE BREAK switch S2 to transmitter
module AlA1A1. The SEND LOCK switch can
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short the transmitter contacts to inhibit trans-
mission to the line. The LINE BREAK switch
is used for testing purposes to simulate a space
condition by opening the line. Noise suppressor
Z1 is a resistor capacitor network which
eliminates the effects of contact bounce during
the opening and closing of the transmitter
contacts. The transmitter module (fig. 178)
generatea a ±6-volt polar output for trans-
mission to the line, and operates as follows:

(1) The purpose of the driver U1 is to
provide sufficient signal drive to operate output
transistors Q1 and Q2. Resistore R5 and R8 and
6.2-volt Zener diodes CR4 and CR5 act as a
voltage divider across the 30-volt power source.
This fixes the voltage at pin B (reference line) at
+15 volts with reference to the negative return
line of the 30-volt power supply. The reference
line, which is fixed at 15 volts, is the point from
which all signal levels are referenced.

(2) The input voltage needed to operate U1
is provided by the voltage dividing network
consisting of resistors RI, R2, R3, and diodes
CR1,  CR2,  and  CR3.  Dur ing  a  SPACE

operation, the contacts of the contact assembly
are opened and the action of the voltage divider
network causes pin 2 of U1 to be .4 volt above
pin 3. This condition causes the output of U1
(pin 6) to drop to approximately -12 volts with
reference to pin B (TP4). This -12-volt pulse
from Ul, turns transistor Q1 on. Transistor Q2
acte as a switch and effectively connects the 6.2-
volt Zener diode CR5 across output resistor R9,
thereby establishing a 6.2-volt potential across
R9. In this condition, the current flow through
R9 is from TP3 to TP4, thus putting the signal
line 6.2 volts below the signal line.

(3) During a MARK operation, the contacts
opf the contact assembly are closed, shorting
out CR1 and CR2 of the voltage divider. This
condition changes the input potential to U1 such
that pin 3 is now 0.4 volt above pin 2, causing
the output of U1 (pin 6) to increase ap-
proximately +12 volts with reference to pin B
(TP4). This +12 volt pulse from U1 turns
transistor Q1 on, which connects the 6.2-volt
Zener diode CR4 across R9 to establish a 6.2-
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volt potential across R9. In this condition the
current flow through R9 is from TP4 to TP3, thus
putting the signal line 6.2 volts above the reference
line. The resultant output at R9 caused by the
transmitter contacts closing and opening is a ±6
volts for a MARK and SPACE respectively.

(4) The output impedance of the transmitter
is fixed at approximately 80 ohms. The output of
the transmitter assembly may be connected to a
patch panel where it can be patched into a receiver
or special equipment for processing.

b. Receive Circuit (fig. 1-79). The receive cir-
cuit is used to accept polar mark and space
impulses from external signal lines connected to
terminals 9 and 10 of terminals board A1TB1. The

coded impulses are applied to receiver assembly
A1A1A2, which amplifies the impulses. The
amplified impulses are sent to the selector magnet
module A1A1A3 which controls selector magnet
E2,  which is  turn governs the posi t ion in
mechanical parts within the selector mechanisms.

(1) Receiver module A1A1A2 (fig.
1-80). The receiver module accepts the ±6 volt
MARK/SPACE signals from the receive line. The
input impedance of the receiver is approximately
56 K-ohms, which limits the signal line currents to
approximately 100 microampere for low level
operation.
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(a) Resistors R4 and R6 act as a voltage
divider between the 30-volt power source which
fixes pin 3 of driver U1 at +15 volts (reference
point) with respect to the negative power supply
return line. With no signal input, potentiometer
R8 is adjusted to also fix the output of Ul (pin
6) at +15 volts above the return line. This is
done to establish the same receiver signal
reference point as in the transmitter output line.
Resistor R7 issued as a feedback to fix pin 2 of
U1 at a +15 volts with no signal input.

(b) Amplifier U1 provides the necessary
signal drive to the selector magnet module. In a
SPACE condition, the signal line connected to
pin 2 of U1 is +6 volts with respect to the
reference line connected to pin 3. This causes the
output at pin 6 (TP3) to increase to ap-
proximately +17 volts with respect to the
reference line. A MARK input forces pin 2 to
+6 volts with respect to pin 3, which causes the
output at pin 6 to drop to approximately -17
volts with respect to the reference line.

( c )  T h e  ± 1 7  v o l t  S P A C E / M A R K
output of the receiver is used to drive the
selector magnet module.

(2) Selector magnet driver module A1A1A3
(fig. 1-81).

(a) Resistors R2, R3, R4, end R5 form a
voltage divider network across the 30-volt power
source. The common connection between R4 and
R5 fixes TP3, the reference line, at a +15 volts
with respect to the negative return line of the
30-volt power supply.

(b) A +17 volt SPACE pulse at TP1
switches transistor Q1 on, allowing current to
flow through R2, Ql, the selector magnet E3,
R5, and R3. The direction of current flow causes
TP2 to be positive with respect to TP3 (refer-
ence line). A -17 volt MARK input pulse at TP1
switches transistor Q2 on, allowing current
flow through R2, R4, E3, Q2, and R3. The
direction of current flow causes TP2 to be
negative with respective TP3 (reference line). In
both cases the current through the selector is
typically 6 to 7 milliamperes, (shall not exceed
10 milliamperes). The selector magnet windings
are arranged in series and the full valve of the
selector driver magnet current passes through
each winding.
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CHAPTER 2
MAINTENANCE

Section I. TOOLS, MATERIALS, AND TEST EQUIPMENT

2-1. Tools
Tool Equipment TE-50B and the following tools
are required for maintenance of the teletypewriter
set:

Item Stock No.
Reamer, hand 6/0. . . . . . . . . .
Reamer, hand 5/0 . . . . . . . . . . .
Reamer, hand 4/0 . . . . . . . . . . .
Reamer, hand 3/0 . . . . . . . . . . .
Punch, pin .03 in dia point. . . .

Punch, pin 1/16 in. dia point . .
Pliera, retainer ring . . . . . . . . .
Puller, wheel . . . . . . . . . . . . .

FSN 5110-253-3154
FSN 5110-253-3156
FSN 5110-253-3158
41-6656.650.007
41-P-3550 (Ordance
Corps)
FSN 5120-240-6082
FSN 5120-288-9717
FSN 5120-537-8684

2-2. Materials

Required maintenance materials are listed in the
following table.

Item
Brush, sash, 1 x 5/8 in. . . . . . .
Brush, toothbrush style. . . . . .
Cheesecloth, bleached, 36 in.

wide.
Trichlorotrifluoroethane
Cloth, crocus, 9 x 11 in.

sheets.
Compound, Antiseize . . . . . .
Grease (GH) (1 pound can). . . .
Oil lubricating, general

purpose (OGP).
Oil, lubricating (OAI)

(1 quart can).
Paper, cleaning, Bell Seal

Bond, 1/4 x 21/2 in.
Sandpaper, flint, #4/9 x 10 in.
Tape TL-192 . . . . . . . . . . . . .
Tape TL-83 . . . . . . . . . . . . . . . .

2-3. Test Equipment

Stock No.
FSN 8020-239-0956
53-B-121610 (QMC)
FSN 8305-170-5062

NSN 6850-00-105-3084
FSN 5350-192-5052

CE-52-2724.5000.080
FSN 9150-273-4003
FSN 9150-263-3490

FSN 9150-223-4129

FSN 7530-448-2352

FSN 5350-271-7938
FSN 5970-296-1175
FSN 5970-184-2003

Required test equipment is listed in the following
chart.

Item Technical manual
Distortion Test Set TM 11-2217

TS-383/GG.
Test Set TS-2/TG . . . . . . . . . . . TM 11-2208
Multimeter TS-352B/U . . . . . . TM 11-6625-366-15

Section II. PREVENTIVE MAINTENANCE

2-4. General Cleaning Instructions

a. Use No. 0000 sandpaper to remove corrosion.
b. Use a clean, lint-free cloth or a brush for

cleaning purposes.
(1) Use a cloth moistened wi th  t r i -

chlorotnfluoroethane to clean metallic parts
(except electrical contacts). Wipe trichloro-
fluoroethane and dirt from the part with a
clean, dry cloth.

(2) Flush electrical contacts with trichloro-

WARNING
Adequate ventilation should be provided
while using TRICHLOROTRI-
FLUOROETHANE. Prolonged breathing
of vapor should be avoided. The solvent
should not be used near heat or open
flame; the products of decomposition
are toxic and irritating. Since TRI-
CHLOROTRIFLUOROETHANE dis -
solves natural oils, prolonged contact

trifluoroethane; dip an orangestick in trichloro- with skin should be avoided. When
trifluoroethane and allow the liquid to drip from necessary, use gloves which the solvent
the stick through the contacts. Remove the tri- cannot penetrate. If the solvent is taken
chlorotrifluoroethane carefully with a clean, dry internally, consult a physician immedi-
cloth. ately.
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c. Use vacuum cleaning equipment (if available)
to remove loose dust, paper lint, and dirt from
teletypewriters.

d. Clean all parko-lubrized and parkenzed parts
with an oil-soaked, lint-free cloth. Treat the parts
after cleaning with oil (OGP). This lightweight
preservative oil is to be used because it has no
harmful effects on finishes, rubber, plastics, or
paint.

e. Clean oil-impregnated bronze (oilite) bearings
with a stiff brush or wipe an oil-soaked cloth.
Oil-impregnated bronze (oilite) bearings and other
parts must not be immersed in tr ichlorotr i-
fluoroethane or the impregnated oils will be
dissolved.

f. Clean all ball bearings used on the teletype-
writer with a clean, dry cloth. All ball bearings
used on the teletypewriter are sealed.

g. Clean the metal parts of the platen with a
cloth dampened with trichlorotrifluoroethane.
Clean the rubber platen and the plastic paper roller
with soap and water; wipe off with a clean, dry
cloth.

h. Clean the motor as follows:
(1) Use a clean, dry, sash brush to remove

dust and dirt from the exterior of the motor.
Remove all oil and gummy deposits with a clean.
lint-free cloth dampened with trichlorotri-
fluoroethane.

(2) To clean the internal parts of the motor,
disassemble the motor. Remove all dust and dirt
from the motor with a clean, dry sash brush.

CAUTION
Be careful not to darnage the windings.

(3) Clean all oil, greasy, or gummy deposits
from the armature and field with a clean piece of
cheesecloth or other lint-free cloth dampened
lightly with trichlorotrifluoroethane. Do not use an
excessive amount of trichlorotrifluoroethane.

(4) Clean all parts made entirely of metal by
immersing them in a container of trichloro-
trifluoroethane.

NOTE
Do not remove discoloration from the
commutator caused by imbedded par-
ticles of carbon unless the brushes spark
excessively.

i. Clean the coils of the selector magnet with a
cloth dampened in trichlorotrifluoroethane. Re-
move rust from the pole pieces with No. 000
sandpaper, then recoat with a thin flim of lacquer.

j. Do not clean felt washers. When overhauling
the equipment, replace all felt washers with new
ones regardless of condition.

2-5. General Preventive Maintenance Procedures

Remove the teletypewriter set from service before
performing preventive maintenance; disconnect the
power input cord and the signal line.

a. Dust Cover.
(1) Inspect the dust cover. Look for dents,

cracks, marred painted surfaces, loose or missing
screws, and faulty hinges. See that the copyholder
is in good condition.

(2) Check all screws for tightness.
(3) Clean the outer surfaces of the dust cover

with a piece of cheese cloth slightly dampened
with water. To remove oil, grease, or gummy stains
from the surface of the cover, moisten the cloth
with trichlorotrifluoroethane.

(4) Remove rust spots; repaint exposed metal
surfaces.

b. Table.
(1) Inspect the table for breaks and cracks.

Look for marred painted surfaces, dust, and dirt.
(2) Clean the painted surfaces with a piece of

cheesecloth moistened with trichlorotri-
fluoroethane.

c. Teletypewriter Base.
(1) Clean the base thoroughly with a clean

cloth. Wipe away all deposits of oil or grease that
may have dropped from the mechanical assemblies.
Use a clean brush to remove all loose dirt and
paper lint from hard-to-reach places. If deposits are
difficult to remove with a dry cloth, moisten the
cloth with trichlorotrifluoroethane.

(2) Perform the preventive maintenance for
cords, wiring, terminal boards, and switches as
instructed in f, g, and h below.

d. Motor.
(1) Check the motor for evidence of over-

heating. This may be indicated by discoloration or
by an odor of burned insulating material. The
motor should turn freely, smoothly, and quietly
when turned by hand or when under power.

(2) Clean the motor as instructed in para-
graph 2-4h. Check to see that the wires leading to
the motor are intact and clean.

(3) Apply necessary lubrication to the motor
governor lubrication points listed in paragraphs 2-8
through 2-12.

e. Power Supply.
(1) Inspect for loose connections, damaged

or broken parts, and defective or burned-out
wiring. Look for evidences of overheating, and
note whether the transformer or rectifying stack
appear to be discolored. Be sure that there is a
spare fuse in the spare fuse holder.

(2) Tighten all loose screws, bolts, nuts, cable
clamps, etc. Solder any loose or broken con-
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nections. Check the condition of the flexible
transformer taps.

(3) Use a brush, cheesecloth, or a vacuum
cleaner, if available, to remove dust and dirt.
Remove oily and gummy deposits with a cloth
dampened with trichlorotrifluoroethane. Remove
all rust spots. Repaint all exposed metal surfaces.

f. Cords and Wiring.
(1) Check wiring for cracked or deteriorated

insulation, frayed or cut insulation at connecting
or support points, kinks, or strain caused by
improper placement.

(2) Tighten loose fasteners, clamps, and
wiring connections. Repair loose or broken con-
nections. Remove corrosion, rust, dirt, or dust
from ground connections. Be sure that the outer
insulation cover on the power cord is wiped clean.
Never use oil or trichlorotrifluoroethane on rubber
insulation. Renew the weatherproof coating on any
fabric-covered wires that require it.

(3) Adjustment of wiring normally is con-
fined to arranging it so that it does not interfere
with the operation of mechanical parts. Resolder
loose connections and replace worn or damaged
wiring.

g. Terminal Boards.
(1) Inspect the terminal boards for cracks,

breaks; and loose connections or mounting screws.
Examine the connections for mechanical defects
(broken or stripped screws and threads), dirt,
grease, and corrosion. Tighten loose screws, lugs
and mounting bolts. Be extremely careful not to
strip the threads by exerting too much force. Use
tools of the correct size. Solder loose or broken
connections.

(2) Wipe off moisture with a clean cloth and
brush off dirt and dust with a clean, dry brush.
When necessary, terminal boards may be cleaned
wi th  a  c lo th  mois t ened  wi th  t r i ch lo ro t r i -
fluoroethane. However, be sure that the solvent
does not come into contact with the insulation of
the wires leading into the terminal board. Remove
and clean corroded connections. Use trichlorotri-
fluoroethane to clean electrical contact surfaces on
all connecting devices.

h. Switches.
(1) Check the mechanical action of each

switch. Look for dirt or corrosion. Operate each
switch to see that it moves freely. Check spring
tension for insufficient. contact pressure. Tighten
loose screws; lugs; or mounting bolts. Clean con-
nections that are dirty or corroded. Tighten or
solder all loose connections.

(2) Wipe off moisture. Carefully clean the
exterior surfaces of the switches with a clean, dry

brush. Use a burnishing tool to polish contact
surfaces after cleaning with abrasives, such as No.
0000 sandpaper, crocus cloth, or a contact file. If
contacts are pitted, or burned, use a contact file to
restore the surfaces and then polish them with a
burnishing tool. Take care not to remove too much
metal. Clean the contacts with trichlorotri-
fluoroethane.

2-6.

a.

Preventive Maintenance Procedures For
Keyboard Transmitters (Not Applicable
to TT-259/FG)

NOTE
Conditions a (7) and c (3) are not applic-
able to TT-664(*)/FG, TT-665/FG, and
TT-688(*)/FG because transmitter con-
tacts are hermetically sealed in a glass
envelope.

Remove the keyboard transmitter from the
teletypewriter and inspect for the following con-
ditions:

(1) Cracks or other damage to the keyboard
guard and mechanical linkages.

(2) Loose, missing, or broken screws, nuts,
bolts, fastenings, and electrical connections.

(3) Broken wires and frayed or oil-soaked
insulation.

(4) Darnaged or broken levers, pawls, latches,
code bars, springs, and bearings; see that all parts
move freely.

(5) Missing, broken, or illegible keytops.
(6) Missing, broken, or distorted springs.
(7) Worn, burned, or dirty contacts and

insulation in the transmitting contact assembly.
b. Do not tighten parts that require clearance or

tension adjustment. Tighten all screws and bolts
that are not part of an adjustment.

c. Clean the keyboard transmitter as follows:
(1) Clean the keytops with a piece of cloth

moistened with water.
(2) Blow out or brush away dust and debris

that may have accumulated in the keyboard
transmitter and around the key levers.

(3) Burnish or file contacts if they are dirty,
bu i l t  up ,  o r  p i t t ed .  C lean  con tac t s  wi th
trichlorotrifluoroethane.

(4) Lubricate the keyboard transmitter as
described in paragraphs 2-8 through 2-12.

2-7. Preventive Maintenance Procedures for
Main Frame Mechanism

Main frame mechanisms include the selector,
platen, carriage, function, and ribbon groups.

a. Check for excessive wear, lack of lubrication,
accumulations of dirt or grime, and loose parts.
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b. Clean all assemblies; remove lubricants that
may have dripped from lubrication points. Note
whether too much lubricant was applied during the
preceding routine servicing.

c. Check the condition of the ribbon. Replace it
if necessary. If the top edge of the ribbon appears
frayed and the rest of the ribbon is serviceable,
check the ribbon lifter adjustment described in
paragraph 2-185.

d. Check the type bar pallets for dirt deposits
on the character symbols. To clean the pallets,
carefully insert a piece of paper between the type
bars and the type bar backstop and brush the
pallets lightly with the pallet cleaning brush slight-
ly moistened with trichlorotrifluoroethane. Check
the small center areas of letters, such as o, q, d, g,
and b, to be sure that no dirt remains.

e. Lubricate the assemblies as described in
paragraphs 2-8 through 2-12.

Section III. LUBRICATION

2-8. Recommended Lubricants

The following lubricants are recommended for use
with the teletypewriter sets.

a. Oil, lubricating (OAI), (1 quart can), FSN
9150-223-4129.

b. Grease (GH), (1
9150-223-4003.

2-9. Lubrication Schedule

a. The following chart
interval for checking the

pound  can) , FSN

lists the recommended
lubrication of the tele-

typewriter sets. Lubticate only those items that
require lubrication. Do not overlubricate.

Operating speed Operating time Lubrication interval
(wpm) (hours per day) (days)

60 8 or less 30
8 to 12 20
12 to 16 15
16 to 24 10

66 8 or less 27
8 to 12 18
12 to 16 13
16 to 24 9

75 8 or less 24
8 to 12 16
12 to 16 12
16 to 24 8

100 8 or less 18
8 to 12 12
12 to 16 9
16 to 24 6

b. The above intervals between lubrication
checks apply to teletypewriters in which felt
washers are used only as part of friction clutch
assemblies. Teletypewriters that include lubricating
felts at additional lubrication points require less
frequent lubrication at those particular lubrication
points. Lubricate the felts only when necessary;
avoid oversaturation.

2-10. Preparation for Lubrication

The teletypewriter should be partially disassembled
(a below) and old lubricants should be removed,
whenever possible, before new lubricants are
applied.

a. Disassembly.
(1) Remove the power input cord from the

ac outlet. Disconnect the ground connection.
(2) Remove the dust cover; disconnect the

signal lines.
(3) Remove the selector magnet plug from

the base.
(4) Perform, as applicable, the following

steps:
(a) Remove the keyboard transmitter plug

from the base (not applicable to TT-259/FG).
(b) Remove the motor stop plug from the

base (not applicable to TT-259/FG, TT-664(*)/FG,
TT-665/FG, and TT-668(*)/FG.
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(5) Remove the receiving unit from the base
(para 2-17 a ).

(6) Remove the keyboard transmitter (pars
2-18a).

(7)  Remove the keyboard transmitter
contact cover (not applicable to TT-259/FG).

(8) Remove the governor cover (series-
governed motors only).

b. Removing Old Lubricants. Remove old
grease and oil with a clean, dry, lint-free cloth.
Wrap the cloth around the end of a screwdriver

or an orange stick to remove oil lubricants from
hard-to-reach places.

2-11. Method of Applying Lubricants
Use the grease gun and oiler supplied with Tool
Equipment TE-50-B to apply lubricants to the
teletypewriter set.

a. Grease. Hold the grease gun so that the
nozzle forms an angle of about 45° with the part
to be lubricated. Operate the handle of the
grease gun until enough grease is ejected; at the
same time; rotate the gear or move the nozzle
along the rack to form a continuous ribbon of
grease along the periphery of the part.

b. Oil. Use a piece of wire approximately

.030-inch diameter to apply oil to those parts
that require only 1 or 2 drops. Drip the wire
about 1/2 inch into the oil and then touch the
wire to the lubrication point. This procedure
prevents over-lubrication. To lubricate all other
parts of the equipment, use the oiler supplied
with Tool Equipment TE-50-B.

2-12. Detailed Lubrication Instructions
(figs. 2-1-2-10)

Lubrication points and the quantity of lubricant
to be applied are listed in the following charts
(b-f below). The charts are arranged according
to the type of part to be lubricated so that the
te le typewr i t e r  se t can b e  l u b r i c a t e d
systematically. Item numbers listed in the
charts correspond with item numbers on the
referenced figure.

a. Ball Bearings. All ball bearings in the
teletypewriter set are sealed and do not require
lubrication.

b. Gears, Racks and Cam Surfaces. Wipe old
grease from the gears and racks with a clean,
dry, lint-free cloth. Apply fresh grease as
follows

Change 3 2 - 5



TM 11-5815-20045

Fig. No

2-3
2-3
2-3
2-3
2-3
2-3
2-3

2-4

2-4
2-4

2-6
2-6
2-7

2
6
8

21
23
26
27

1

4
7

9
12

4

Name of part

Carriage rack driving gears.
Function shaft driven gear
Square shaft driving gear
Function shaft driving gear
Carriage feed worm gear..
Carnage re turn  shaf t  dr ive  gears
Transmitter shaft drive gears (not applicable to

TT-259/FG).
Carriage-rack retainer.

Adjustable blocks . . . . . .
Restoring rollers .

Ribbon drive gears . . . . . . .
G u i d e  r a i l .
Carriage feed and return driving rack . .

Method and quantity

Apply sparingly all around gear teeth.

Apply sparingly all along the upper surfaces of
the carriage rack.

Apply sparingly to working surfaces.
Apply sparingly to the working surfaces of the

rollers.
Apply sparingly all around gear teeth.

Apply sparingly to rack teeth.

c. Friction Clutches. Apply oil as shown in the chart below. Do not release spring tension on
friction clutches for periodic lubrication.

Fig. No.  Item No.
Name of part

2-1
2-1

2-3
2-3

2
14

18
19

C a r r i a g e  f e e d  f r i c t i o n  c l u t c h  .  .
Keyboard transmitter friction clutch (not ap-

plicable to TT-259/FG).
S e l e c t o r  f r i c t i o n  c l u t c h  .  .
Square shaft driving friction clutch . .  .

d. Oil Holes. Apply oil at the following oil holes:

Fig. No.

2-3

2-3

2-3
2-7

Item No.

4

14

22
7

Name of part

Function shaft sliding clutch drum

Code ring cage

C a r r i a g e  f e e d  d r i v e n  g e a r
T y p e  s e l e c t i n g  a r m  b e a r i n g  c a p

Method and quantity

10 to 15 drops on each washer along periphery of
felt friction plates; apply sparingly to spring
and driving collar.

e. Sleeve Bearings. Apply oil at the following bearings:

Method and quantity

At least 5 drops in hole on either side. Saturate
felt washer, if present.

At least 5 drops in hole on top of central bearing
sleeve (underneath stop bars).

At least 5 drops in hole in hub,
At least 5 drops in hole in bearing cap.

Fig. No.

2-1
2-1
2-1
2-2
2-2
2-3
2-9
2-6

2-6

Item No.

10
11
17

5
6

20
6
1

Name of part

S q u a r e  s h a f t  b e a r i n g s
Platen frame pivot bearings
Carriage rack drive shaft bearing
Function selecting arm bearing
Printing ball blade shaft bearings
Transfer lever shaft bearings
Stop latch post
Platen shaft bearings

Change 2

Method and quantity

Several drops at either end of both bearings.
Several drops between pivot and bearings.

Several drops at both ends of bearings.

Several drops at either end of both bearings.

Several drops at either end.
Several drops at either end of both bearings.
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Fig. No. 2-1

Fig. No. 2-1

Fig. No. 2-1

Fig. No. 2-1

Fig. No. 2-1

Fig. No. 2-1

Fig. No. 2-1

Fig. No. 2-1

Fig. No. 2-1

Fig. No. 2-1

Fig. No. 2-1

Fig. No. 2-1

Fig. No. 2-1

Fig. No. 2-1

Fig. No. 2-1

Fig. No. 2-1
Fig. No. 2-1

Fig. No. 2-1
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Fig. No. 2-1

Fig. No. 2-1

Fig. No. 2-2
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Fig. No. 2-2

Fig. No. 2-2

Fig. No. 2-2
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Fig. No. 2-2

Fig. No. 2-2

Fig. No. 2-2

Fig. No. 2-2

Fig No. 2-3

Fig. No. 2-3

Fig. No. 2-3

Fig. No. 2-3

Fig. No. 2-3

Fig. No. 2-3

Fig. No. 2-3

Fig. No. 2-3

Fig. No. 2-2
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Method and quantity

Thin film all along inner and outer working

surfaces of each code bar.

Apply sparingly to rollers, pivots, and all

rubbing surfaces.

Thin film on all exposed surfaces.

Apply sparingly to roller and latching surfaces.

1 or 2 drops at pivot; apply sparingly to latch

surfaces.

Apply sparingly to cam groove and bearing of

I roller  and to spring hook.

Oil to saturation only.

Oil to saturation only.

Oil  to saturation only.

Apply one drop at each end of each spring.

Apply one drop to each of three spaces between

the sensing levers.

Apply two drops to the working surfaces on each

side of the drawbar slot.

Apply one drop at each end of each restoring

roller.

Apply one drop at each end of the spring.

Apply sparingly to the working surfaces.

2 drops at each end of aff 35 stop bars.

1 or 2 drops at pivot points.

1 drop at each pivot.

Several drops at lever point; thin film on detent

wheel teeth.

1 drop at pivot and detent surface.

2 drops on bearing surface.

Thin film on latching surface. ~

Apply sparingly to all rubbing and bearing

surfaces.

Apply sparingly to alf rubbing surfaces.

Apply sparingly. b

Apply sparingly to all rubbing and bearing

surfaces.

1 or 2 drops. Thin film on cam surface.

Several drops between pin and camshaft. b

Thin film on working surfaces.

2 drops on pivot: thin fiim on latching surface.

1 drop on, cam surface.

Apply sparingly to working surfaces. b

Several drops in clutch.

Oil to saturation only.

Oil to saturation only.

2 drops at.  pivot.

1 drop on each pin.

1 drop at pivot: apply sparingly to latching

surfaces.

Apply sparingly to clutch teeth.

Apply sparingly to bearings, cam surfaces, and

gear teeth at both ends,

1 or 2 drops at each bearing and pin.

Apply sparingly to annular groove, teeth, and

driving  jaws.



Fig.  No

2 - 6

2 - 6

2 - 6

2 - 6

2 - 6

2 - 7

2 - 7

2 - 7

2 - 7

2 - 7

2 - 7

2 - 7

2 - 7

2 - 8

2 - 8

2 - 8

2 - 9

2 - 9

2 - 9

2 - 9

2 - 9

2 - 9

2 - 9

2 - 1 0

2 - 1 0

2 - 1 0

2 - 1 0

2 - 1 0

n

[k.em No.

10

11

13

14

15

1

2

3

5

6

8

9

10

.

. . .

1

2

3

4

5

‘1

8

.,.

. . . . .

1

2

3

-

TM 11-5815-200-35
—.

Name of part Method and quantity

Ribbon spool drive shafts . . . . . . . . . . 1 or 2 drops at bearings top end bottom.

Ball baaring and guide  rail ...,.... . . . . . . . . . . . Apply sparingly to rolling  surfaces.

Mnnunlle  ttersme  charism., . . . . . . . . . . . . . . . . . . . Apply eparingly  to all pivots and rubbing

surfaces.

Carriage return hell  crank end vertical link. 2 drops at each pivot.

Armature shtaft . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 drop at pivot.

Ribbon shaft lock . . . . . . . . . . . . . . . . . . . . . . . . . . 1 drop at handle pivote.

Ribbcmg~ide  . . . . . . . . . . . . . . . . . . . . . . . . . Thin  film on sliding  surfacee.

Hinge pin..,...  . . . . . . . . . . . . . . . 2 or 3 drops at each pivot; apply sparingly to

gear teeth.

Ribbon Mterbellcr ank.. . . . . . . . . . . . . . . . . . 1 or 2 drops at pivots.

(-kmnecting  harY guide plate ., . 1 or 2 drops at each guide  plate.

Type eelecting  arm . . . . . . . . . . . . . . . . . . . . . . . . Apply sparingly between arm and claw.

Ribbon lifter bracket . . . . . . . . . . . . . . . . . . . . . . 1 or 2 drops at each pivot.

Ribbon lifter pivot bearing . . . . . . . . . . . . . . . . . . Thin fii on sliding  surfaces.

Key levers a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 drop at each pivot.

Space bar pivotsa . . . . . . . . . . . . . . . . . . . 1 drop each.

Code barandatudsa . . . . . . . . . . . . . . . . . . . . . . . . Thin fihn all along notched edge of each bar; 2 or

3 drops in each groove.

Selector levers,  bearings, and separating Apply sparingly ta all rubbing and bearing

weahers.a. ..,,,,,..,,,,,.  . . . . . . . . . . . . . . . . . surfaces.

Transmitter camshaft contact pivot a. . . . . . . . . 2 or 3 drops between arm and pivot stude.

%msingl everlockingb aila,. ,. ..,. 1 or 2 drops on bail surface and between lever

and comb.

Transmitter camshefta. . . . . . . . . . . . . . . . . . . . . . . . . Thin fihn  on elf cam lobes and stop teeth.

%msingl wers!.. . . . . . . . . . . . . . . . . . . . . . . Apply sparingly  at working surfaces at each end

of pivot.

Locking lever latch studa . . . . . . . . . . . . . . . . . . . 2 or 3 drops at pivot points; thin film on latching

surface.

Front key lever guide  ?. .,, . . . . . . . . 1 drop in each key lever guide  slot.

Governor adjust,ment lever.....,..  . . . . . . . . . . 1 or 2 drops at each end.

Governor ad.~usting screw . . . . . . . . . . Apply sparingly  to entire thread.

Motor governor adjustment gear. ., Apply sparingly  to gear teeth.

Governor worm . . . . . . . . . . . . . . . . . . . . . . . . . 2 or 3 drops in governor hub opening.

Puahrod lifter, .,, . . . . . . . . . . . . . . . . 1 or 2 drops where pushrod lifter

enters sleeve of transmitter baee. d

Field intermpter, ., . . . . . . . . . . . . . . . . . . . . . . . . 1 or 2 drops at surface where field

interrupter pivots on transmitter

base. c

Pushxod yoke.,.,.,...........,..  ,, . . . . . . . . ..i 1 or 2 drops at surface where field

I interrupter  pivots on pushrod yoke. d
—--.———

ot applicable to Teleprinter TT-259/FG

b Saturate felt washer if present.

c Not applicable to TT- 98(YFG.

dNot applicable  to  TT--664(*)/FG, TT- 665/FG and TT--688(*VFG
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Figure 2-5.

TM 11-5815-200-35

2-15



TM 2230-684

Figure 2-6.
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Figure 2-7.

TM 11-5815-200-35

2-17



TM 5815-200-35-9

Figure 2-8.
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Figure 2-9.
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Section IV. TROUBLESHOOTING

2-13. General
The troubleshooting information presented in
this section consists of a series of operational,
mechanical, and electrical checks designed to
lead maintenance personnel to the specific part,
maladjustment, or electrical component that is
caus ing  t roub le  in  the  equ ipment .  The
procedures for sectionalizing, localizing,
isolating, and correcting the meet common
troubles are included in this section.

2-14. Sectionalizing and Localizing Troubles
When trouble occurs in the teletypewriter set
and the cause is not immediately apparent,
proceed as follows:

a. Obtain as much information as possible
from the teletypewriter operator regarding the
equipment performance at the time the trouble
occurred.

b. Make a visual inspection of the unit to
determine if the trouble is caused by loose line
or power connection, improperly set switches,
erratic motor speed, or improper rangefinder
adjustment.

c. Arrange the set to operate on local test to
sectionalize and localize the trouble. On
TT-664(*)/FG and TT-665/FG, the local test
made is configured by disconnecting the external
transmitting and receiving from terminal board
(A1TB1) and connecting jumpers from terminals
4 and 5 to 9 and 10, respectively.

d. After the trouble has been localized: refer
to the troubleshooting chart (para 2-15) to
isolate the trouble to a specific part or electrical
component.
2-14.1. Module Board Testing (TT-664(*)/FG,

TT-665/FG, and TT-688(*)/FG)
The easiest method of determining whether a
module is the cause of a malfunction is to
substitute a known good module for a suspected
module. If substitution is not possible, the
following checks can be made to determine the
operability of the modules:

a. Transmitter Module. With the transmitter
contacts  operat ing properly, the  t r ans -
mitter module should supply a ±6 = volt pulse
output (+ 6 volts for a mark and -6 volts for a
space). The mark and space pulses should have
pulse widths of equal time duration. These

checks can be made by placing an oscilloscope
across terminals TP3 and TP4 on the trans-
mitter module.

b. Receiver Module. The receiver module
receives ±6-volt mark and space signal and TD
control pulses (±6-volt pulses or +6-volt pulses
may be used in the TD clutch magnet circuit)
from the receive line and amplifies them to ±17
±l-volt pulses. The input can be measured
across terminals TP1 and TP2 on the module
and the output can be measured across TP3 and
TP2 on the module. If the output voltage is
incorrect, remove the signal input and check for
+15 volts between TP3 (+) on the receiver
module and TP2 (-) on the mother board. If
necessary, adjust potentiometer R8 for the +15
volts. Apply input signal and recheck output.

c. Selector Magnet Module. The selector
magnet module receives the ±2.4-volt mark and
space pulses from the receiver module and
provides an output of approximately ±l.5 ±.5
volts to drive the selector magnet. The input
and output voltages can be measured across
module terminals TP1 and TP3 and TP2 and
TP3, respectively.

d. Dc Power Supply Ripple Voltage. Connect
an oscilloscope across the electrolytic capacitor
in question (signal lead to capacitor positiv
terminal, ground lead to capacitor negativ
terminal), Set the oscillosocpe time base to
observe a 120Hz signal. The observed A
ripple voltage should be one-half volt peak-to
peak or less. Replace filter capacitors when th
ripple voltage exceeds the above limit.

WARNING
Be extremely careful when handling
charged capacitors. A severe electrical
shock  may  be  rece ived  f rom the
capacitor or leads connected to a power
supply in operation.

2-15. Troubleshooting Chart
The following chart is provided
isolating troubles to a specific
teletypewriter set.

NOTE

as an aid in
part in the

Include TT-688(*)/FG in conjunction
with TT-664(*)/FG and TT-665/FG on
troubleshooting chart.
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a. Keyboard  Transmitter  Trouble  Chart  (Not  Applicable  to TT-259/FG).

Conditfon Pmbabk  troubk

No transmission from kayboard -d plug diaconwstad (Mt lp

trenamitta. plioabla to ‘lT-664(*)/FCV.

Siial output beds not properly

connected at TB1, tarmbda 4 and

6 of terminal bOX.

Keyboard transmitter contacte out of

adjustment (not applicable to

‘1’T-664(*)/FG and TI’-66WW3).

Transmitter contwt aaeambly out of

adjwtmant (TT-664(oVFc? and

TT-666/FG).

Kayboard tmuemit- PIIW diamm

P“
Keyboard trawmittar friction ShltCh

out of adjuatmant.

Cametop bverbinding . . . . . . . . . . . . .

Tmnemittar camshaft rotetea con- eb~w latch epring  missing or
tinuoualy.

Universal  bar adjwting screw out of

~uatmeat.

Repsat blocking lever epring  broken

or missing.

Tranemittw mwhaniem tmnamita Friction clutch &y or out of ad.

garbled copy. juatmeat.

Tmnsmitk Contacta dir@ or out of

adjustment (not applicable to

lT-664(*)/FG and ‘lT-666/FG).

‘hanamit&r contact assembly out of

adjwtmant (TT-664(*VFG and

TT-666/FG).

Contact bail spring weak (not ap

plicable to TT-664(*)/FG and

TT-66S/FG).

Binding in selector levers or aancdng

lawem.

=or~&- ~ W*

Keyboard transmitter operates Faulty RF filter ..’ . . . . . . . . . . . . . . . . .

properly, but causes noise on local Faulty RF fil@connactbna . . . . . . . .

mdio mceivam.

PGWERfuea blown . . . . . . . . . . . . . . . .

COlwction

connect plug.

connect bade.

Adjust contacts ( p a r a  2 - 9 6 ) .

Adjust transmittal contact aaaamMy

( p a r a  2 - 9 6 . 1 ) .

Connect kayboardtmwdMer #w.

Adjust friction cluti (para 2-95) .

Claancamstopbver.

Deleted

Replace bckingbver latch apling.

Adjust  setting  of universal bar ad-

justing wmw (para 2-91) .

Replace repeat blocking lever spring.

Lubricata (para 2-12) and adjuat

(para 2-95). Ra#aca felt disks if

clns%r&at tranamitt.lr contacts

( p a r a  2 - 9 6 ) .

Adjwt trawmitts@ contact SSSSmbly

( p a r a  2 . 9 6 . 1 ) .

Replasa contact bail spring.

claanand adjwtaaneing lavemad

selector lavem (para 2-93) .

Raplace aanaingb  sverlockingb ail

Spring.

Chsck filter; replace if defective.

Check and replace Mactiva bonding

atrape; tigha connactbna.

Replace 2 amp fuse ( f i g .  2 - 8 ,  T M

1 1 - 5 8 1 5 - 2 0 0 - 1 2 ) .

b. Pege  Printing  Mechanism  lkouble  Chart.

(?wtdltian Pmbablc  tmublc Corfvction

Motor faile toetart . . . . . . . . . . . . . . . . Fdlmdpww we . . . . . . . . . . . . .

Motor stop contacta dirty or do not

close (not applicable to

TT-664(*)/FG md m-~fl~).

Dirty commutator onmotor . . . . . . . . .

Defective motor bruahes . . . . . . . . . . . .

Gpaninfiald  orarmatura winding  . . .

Dry friction clutches or mechanical

binding.

Correct defect or use another  power

Wurce .

Clean and burnish  motor StQP  con-

twta (para 2-4 b ( 2 ) ) .

Clean commutator (para 2-4 h ( 4 ) ) .

lleplace brushes (para 2-38) .

Replace motor (para 2-19) .

Locate and correct trouble in

mechanism.
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Condition Probable  trouble (,”rm-t,<m

Motor rune butepead ieerratic . . . . . . Governor contacte dirty or pitted. Clean, burnish, or replace contac@.

Governor spring broken . . . . . . Replace spring.

Motor et.op contacte week or brokr Install  new motor stop contacts.

(not applicable to TT-664(*)/Fti

and TT-665/17G) .

Change 3 2-22.1





Condttton

eceiving unit runs open (line current

is steady marking)

to TT-6~4(*)/~G
f.’(;).

(not applicable

and TT-665/

?ceiving unit runs open (applicable

tO ‘rT-IM4(*)/F~  and ‘~’r-~~~f

F(;.

eceiving unit prints errors or

scrambles letters and functions.

Receiving unit prints same character

or performs same function

regardless of signals being sent.

Probable  lroub[e

Dirty commutator on motor

Line circuit  fuse blown

External line circuit open or shorted

No line  current or low line current

Space instead of mark impulses

received.

Receiving circuit open or shorted

Sending circuit open

Selector magnet armature not

holding stop lever.

Transfer lever latch spring broken

Selector camshaft stop plate or stop

lever worn or broken.

I)C power supply fuse blown

External signal line opened or

shorted.

Space instead of mark impulses

received.

Receiver electronic

malfunctioned.

Transmitting signa

malfunctioned.

circuitry

source

Selector magnet armature not

holding stop lever.

Transfer lever latch spring broken

Selector camshaft stop plate or stop

lever worn or broken.

Rangefinder dial assembly

improperly  set.

Sending contacts dirty or pitted (not

applicable to TT-664(*)/FG and

TT-665/FG).

Transmitter contact assembly out of

adjustment (applicable to

TT-664(*)/FG and TT-665/FG).

Selector camshaft or transmitter

camshaft friction clutch slipping.

Dirty, binding, or sticking selector

mechaniem.

Worn or broken Y. or T-levers

Selector camshaft stop plate loose

Selector lever spring broken

Square shaft friction clutch slipping

Selector magnet mounting loose

Type arm or function selecting arm

loose.

Transfer lever latch spring or transfer

lever spring broken.

Antibounce clutch jammed

TM 11-5815-200-35

Correction

Clean commutator ( p a r a  2 - 4  b  ( 4 ) ) .

Replace fuse.

Check line from teletypewriter

terminals for continuity or short.

Correct or replace source of voltage.

Adjust LINE CURRENT rheostat

( p a r a  2 - 2 1 e ) .

Reverse line leads.

Check for continuity or short and

repair fault.

Check circuit continuity and repair

fault.

Readjust selector mechanism ( p a r a

2 - 1 3 9 ,  2 - 1 4 0  a n d  2 - 1 4 1 ) .

Replace transfer lever latch spring.

Replace stop plate or stop lever.

Replace fuse.

Check signal line for continuity or

short.

Reverse input signal line leads.

Check for correct output voltages

from receiver module and selector

magnet module ( p a r a  2 - 1 4 . 1 ) ;

replace boards if necessary.

Check for proper transmitting

voltages and, if necessary,  repair

fault at source.

Readjust selector mechanism ( p a r a

2 - 1 3 9 ,  2 - 1 4 0 ,  a n d  2 - 1 4 1 ) .

Replace transfer lever latch spring.

Replace stop plate or stop lever.

Adjust rangefinder dial assembly.

Clean, burnish, or replace sending

contacts,

Adjust transmitter contact assembly

( p a r a  2 - 9 6 . 1 ) .

Adjust friction clutch ( p a r a s  2 - 9 5

a n d  2 - 1 2 7 ) .

Clean or adjust selector parts ( p a r a s

2 - 1 2 4 - 2 - 1 4 1 ) .

Replace defective levers.

Replace worn parts.

Replace selector lever spring.

Adjust friction clutch ( p a r a  2 - 1 8 2 ) .

Readjust and tighten mounting

screws ( p a r a  2 - 1 3 3 ) .

Readjust and tighten selecting arms

( p a r a  2 - 1 8 1 ) .

Replace broken spring.

Replace antibounce clutch.

C h a n g e  2 2 - 2 3
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Condition

Certain characters (or functions) will

not print (or operate).

Receiving unit operates, but range

(rangefinder measurement) is

narrow (not applicable to

TT-664(*)/FG and TT-665/FG).

Receiving unit operates, but range

(rangefinder measurement) is

narrow (applicable to TT-664

(*)/FG and TT-665/FG.

Receiving unit prints but sticks in

print position

Platen will  not shift

Platen will  not unshift

Platen cannot be prevented from

returning to figures or is erratic.

Carriage will  not feed

Carriage does not  feed properly

Carriage  return function  inoperative

Probable  trouble

Function selecting arm sticking in

punch bar guide block.

Stop bar sticking

Stop bar spring broken or missing

Line current too high or too low

Bias resistor improperly  set

Motor speed incorrect

Selector mechanism improperly

adjusted.

Selector magnet drive circuit current

too low .

Motor speed incorrect

Selector mechanism improperly

adjusted.

Keyboard transmitter friction clutch

improperly  adjusted.

Type bar connecting spring weak or

missing.

Print mechanism binding

Figures sensing lever spring broken

(not applicable to TT-98C /FG ).

Platen shift arm mounting loose

Figures shift sensing lever or cam

follower bent or broken (not

applicable to TT-98C /FG ).

Function aperture gate stuck

Signal bell or motor stop punch bar

stuck in operated position.

Cam follower stop collar on mounting

stud dirty or improperly  placed

(not applicable to TT-98C/FG).

Line feed and figures shift cam

follower spring broken (not

applicable to TT-98C/FG).

Carriage feed link improperly

adjusted.

Carriage feed clutch slipping

Driving  collar loose

Carriage feed clutch lever spring

broken.

Ribbon-driving mechanism jammed

Carriage return link improperly

adjusted.

Carriage feed pawl spring broken

Carriage return link improperly

adjusted,

Carriage return  sensing lever spring

broken.

Carriage return  clutch mechanism

out of adjustment.

Correction

Clean and readjust if necessary ( p a r a

2 - 1 8 1 ) .

Clean stop bar guide plate and code

rings.

Replace spring.

Readjust line current ( p a r a  2 0 ) .

Check and adjust the bias resistance.

Check motor speed.

Make complete adjustment of

selector mechanism ( p a r a  2 - 1 2 7  -

2 - 1 4 1 ) .

Check for correct output voltage from

selector magnet module ( p a r a

2 - 1 4 . 1 a )  and replace if necessary.

Check transmitter motor speed.

Make complete adjustment of

selector mechanism ( p a r a  2 - 1 2 7

t h r o u g h  2 - 1 4 1 ) .

Make bhe adjustment ( p a r a  2 - 9 5 ) .

Replace type bar connecting spring.

Clean and adjust print mechanism.

Replace spring.

Readjust arm and tighten mounting

screws ( p a r a  2 - 1 9 8 ) .

Replace defective parts.

Clenn function group parts.

Clean function group parts.

Clean and adjust collar ( p a r a  2 - 1 4 4 ) .

Replace broken line  feed and figures

shift cam follower spring.

Readjust link ( p a r a  2 - 2 0 4 ) .

Readjust clutch; replace felts if

necessary ( p a r a  2 - 1 7 4 ) .

Tighten setscrews.

Replace spring.

Readjust ribbon-driving mechanism

( p a r a  2 - 2 1 7 ) .

Adjust link ( p a r a  1 8 8 ) .

Replace spring.

Adjust link ( p a r a  2 - 1 6 2 ) .

Replace spring.

Adjust carriage return  mechanism

( p a r a  2 - 1 6 0 - 2 - 1 7 5 ) .
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Condition Probable  trouble Correction

Carriage does not make complete Latch-tripping arm improperly Readjust latch-tripping arm ( p a r a

return adjusted. 2 - 1 6 5 ) .

Mechanism binding Clean and adjust carriage mechanism

( p a r a  2 - 1 6 6 ,  2 - 1 6 7  a n d  2 - 1 6 8 ) .

Line feed function does not operate Line feed sensing lever spring broken Replace spring.

(not applicable to TT-259/FG).

Line feed pawl spring broken Replace spring.

Line feed detent stuck Clean detent parts.

Line feed occurs on every operation Cam follower stop collar and stud

or is erratic. dirty or stop collar improperly

placed (not applicable to

TT-259/FG).

Line feed and figures shift cam

follower spring broken (not

applicable to TT-259/FG).

Signal bell does not ring Clapper bent

Signal bell punch bar sticks

Motor stop fails to operate (not Motor stop contact bracket in-

applicable to TT-664 (*) /FG and properly  adjusted,

TT-665/FG)

Motor stop contacts bent or broken

Motor stop function lever binding

Motor stop punch bar sticks

Only part of characters print Ribbon lifter not raising far enough

Stop screw for platen arm not

properly adjusted.

Printing too light or too heavy Grooved nut on type selecting arm

improperly  adjusted.

Lines are not printed straight Platen arm stop screw loose

Platen casting eccentric  mounting

screws not prpoerly adjsuted.

Margins printing unevenly Carriage return  blocking mechanism

improperly adjusted.

Ribbon lifter not working properly Broken lifter tension spring

Dirty, bent, or broken parts
Ribbon does not feed or does not Ribbon spool not seated correctly on

reverse driving  collar or collar loose on

shaft.

No spring tension on ribbon feed

clutch.

Bevel gears not meshing

Ribbon reversing sensing lever bent,

dirty, or has broken spring.

Margin bell does not ring properly Margin bell pawl tripping arm

(not applicable to TT-259 /FG) improperly set or pawl broken.

Pawl spring broken

Clapper spring broken

Clapper bent

Paper tension roller  cannot be pin on roller  bent or broken

released Paper release mechanism binding

Receiving unit emits grinding or Motor drive gears improperly

whining noise meshed.

Fouled bearings in motor, main

shaft, or function shaft.

Motor shaft or main shaft bent

Clean collar and stud and reset collar

if necessary.

Replace spring.

Straighten clapper.

Clean function group parts.

Readjust position of bracket ( p a r a

2 - 2 2 7 ) .

Replace defective parts.

Clean and lubricate pivot and

bearings.

Clean function group paks.

Adjust ribbon lifter ( p a r a  2 - 1 8 5 ) .

Adjust platen arm stop screw ( p a r a

2 - 1 9 6 ) .

Adjust grooved nut ( p a r a  2 - 1 8 5 ) .

Tighten stop screw.

Adjust platen casting eccentric

mounting screws ( p a r a  2 - 1 9 3 ) .

Adjust carriage return blocking

mechanism ( p a r a  2 - 1 7 0 ) .

Replace spring.

Clean and replace broken parts.

Check seating of spool and tighten

collar setscrew.

Reset collar for proper spring tension

( p a r a  2 - 2 1 9 ) .

Replace weak detent spring.

Clean, adjust, and replace parts as

necessary.

Reset arm or replace broken part.

Replace pawl spring.

Replace clapper spring.

Straighten clapper.

Replace defective pin.

Clean and adjust mechanism ( p a r a

2 - 1 9 1 ) .

Adjust position of motor.

Clean and lubricate or replace

bearings if necessary.

Replace bent shaft.
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Section V. REMOVAL AND REPLACEMENT

2-16. General Removal and Replacement
Instructions

a.  Removal .  When removing the  var ious
parts and assemblies, use the correct tool for
specific operation. Do not remove assemblies
b e y o n d  t h e  p o i n t  n e c e s s a r y  t o  i n s p e c t ,
lubricate, or repair the mechanism.

NOTE
F e l t  w a s h e r s  ( p a r a  2 - 2 4 4 )  a r e
included as lubrication reservoirs on
some  t e l e typewr i t e r s .  The  supe r -
script  “a” is used to identify these
fel t  washers  in  the legends of  the
i l lustrat ions in this  sect ion and in
section VI of this chapter.

b .  R e p l a c e m e n t . W h e n r e p l a c i n g
components of the teletypewriter, be sure that
mating gears, clutch assemblies, and mechan-
ical linkages are engaged before tightening the
holding screws or bolts. Do not tighten screws,
nuts, or bolts excessively. Steel screws should
be  coa t ed  w i th  Compound ,  An t i s e i ze  (CE
52-2724.5000.080) before they are inserted into
magnesium or aluminum castings. If springs
are  removed, t a g  t h e m  t o  i d e n t i f y  t h e i r
location.

2-17. Removal and Replacement of
Receiving Unit
(fig. 2-11)

a. Removal.
(1 )  Remove  the  s e l ec to r  magne t  and

k e y b o a r d  t r a n s m i t t e r  p l u g s  f r o m  t h e
r e c e p t a c l e  c o n n e c t o r s  a t  t h e  l e f t  o f  t h e
teletypewriter base. Turn the locking shields
on the plugs ful ly counterclockwise when
removing the plugs. Failure to do so may result
in damage to the devices that hold the plugs in
position.

NOTE
The TT-259/FG is not equipped with
a keyboard-transmitter plug.

(2) Remove the motor stop plug from the
receptacle connector at the right rear of the
t e l e t y p e w r i t e r b a s e  ( n o t  a p p l i c a b l e  t o
TT-664(*) /FG and TT-665/FG).

(3) Lift the right hand side of the
teletypewriter and disconnect the cannon-type
p l u g  c o n n e c t o r  ( 1 5 ,  f i g .  2 - 1 3 )  f r o m  t h e
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receptacle connector in the teletypewriter base.
(4) Remove the four socket-head screws,

lockwashers, and flat washers that hold the
feet of the frame to the vibration mounts on the
teletypewriter base. Lift the ends of the four
g r o u n d i n g  l e a d s  f r e e  f r o m  t h e  m o u n t i n g
screws.

(5) Remove the receiving unit from the
base by lifting it upward and forward.

b. Replacement. Replace the receiving unit
on the base by reversing the procedures in a
above.

2–18. Removal and Replacement of
Keyboard Transmitter (Not Applic-
able to TT-259/FG)
(fig. 2-11)

a. Removal.
(1) Remove the receiving unit from the

teletypewriter base (para 2 - 1 7 a ) .
(2) Remove the two socket-head screws

and lockwashers that hold the keyboard frame
to the receiving unit frame, and remove the
keyboard t ransmit ter .

b. Replacement.
(1) Position the keyboard transmitter on

the receiving unit frame. Engage the keyboard
transmitter clutch yoke with the transmitter
friction clutch and secure the keyboard frame
to the receiving unit frame with the two socket-
head screws and lockwashers.

(2)  Replace the receiving uni t  on the
teletypewriter base (para 2 - 1 7 a ) .

2–19. Removal and Replacement of
Motor
(figs. 2-12 and 2-13)

a. Removal.
(1) Lift the right hand side of the

teletypewriter and disconnect the cannon-type
plug connector from the receptacle connector in
the teletypewriter base.

(2) Remove the four machine screws (1;
fig. 2-12) and lockwashers (2). Remove the
worm gear bracket (9), gear cover (6), and
gasket (3).

(3) If the motor is a synchronous mo-
tor, remove the machine screws (1, fig. 2-13)
and lockwashers (2). Remove the assembled
m o t o r  b y  m o v i n g  i t  s i d e w a y s ,  a w a y  f r o m
t h e rece iv ing u n i t f r a m e . Re-
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(4)

(5)

move the shims, when present, from the
motor housing.
If the motor is series-governed (fig. 92),
remove the machine screws (1) and lock-
washers  (2 ) . Remove the assembled
motor by moving it sideways from the
frame. Remove the shims (5),  when
present, from the flats on the motor
housing.
On teletypewriters equipped with hexa-
gonal headed, externally threaded sleeves
and lockwashers, remove the three sleeves
(3) and lockwashers (4) from the frame
assembly.

b. Replacement.
(1)

(2)

(3)

(4)

Replace a synchronous motor by revers-
ing the procedure described in a ( 3 )
above. Be sure the holes in the shims are
aligned with the holes in the spacer plates.
Replace a ser ies-governed motor by
reversing the procedure described in
a(4) and (5) above.

Note. There should be a minimum of back-
lash between the main shaft driven gear and
the worm gear. Use shims as required (para
2-97).
Place the gasket (3, fig. 2-12), gear cover
(6), and worm gear bracket (9) on the
teletypewriter. Secure them with the
four machine screws (1) and lockwashers
(2) .
Lift the right hand side of the teletype-
writer and connect the cannon-type plug
connector to the receptacle connector in
the teletypewriter base.

2-20. Removal and Replacement of Platen
Assembly

(figs. 2-14 and 2-15)

a. Removal.
(1)

(2)

(3)

Disconnect the platen shift bell crank
spring (47, fig. 2-14) from the bracket
link (12).
Remove the two machine screws (1), flat
washers (2), and lockwashers (3) that
hold the bracket link (12) to the teletype-
writer frame.
Remove the two retainer rings (5 and 10)
that, hold the connecting links (6 and 11)
to the studs on the platen assembly. Dis-
connect the connecting links from the

(4)

(5)

(6)

(7)

TM 11-5815-200-35

platen assembly. Remove the bracket
link (12).
Remove the retainer ring (32, fig. 2-15)
from the platen shift arm (19). Discon-
nect the platen shift link from the platen
shift arm.
Remove the retainer ring (31) from the
line feed lever (29). Disconnect the con-
necting link from the line feed lever.
Remove the two setscrews (1) that hold
the eccentric pivots (4) to the two ends
of the teletypewriter frame. Remove the
assembled eccentr ic pivots. The two
hexagonal nuts (2) and the spacing collar
(3) need not be removed from each of the
eccentric pivots.
Lift the platen assembly from the tele-
typewriter frame.

b. Replacement.
( l )

(2)

(3)

(4)

(5)

(6)

(7)

Position the platen assembly on the tele-
typewriter frame. Be certain that the
projection of the platen latching arm (7)
is placed in the cutout of the aperture
gate (30, fig. 2-46).
Place the eccentric pivots (4, fig. 2-15)
(including the spacing collar (3) and the
two hexagonal nuts (2)) in the holes in
the frame casting so that the stud on the
end of the pivot engages the bearing in
the platen support frame (30). Secure
each of the eccentric pivots with the two
setscrews (1).
Place the connecting link on the line feed
lever (29) and the platen shift link on the
platen shift arm (19). Secure them with
the two retainer rings (31 and 32).
Replace the bracket link (12, fig. 2-14)
on the teletypewriter frame. Aline the
holes in the bracket link with the tapped
holes in the teletypewriter frame. Secure
the bracket link to the frame with the
two machine screws (1), flat washers (2),
and lockwashers (3).
Place the connecting links (6 and 11)
on the studs on the platen assembly.
Secure them with the two retainer rings
(5 and 10).
Connect the platen shift, bell crank spring
(47) to the bracket link (12).
Adjust the platen assembly (para 2-11).

2-27



T
M

 5815-200-35-12

T
M

 11-5815-200-35

2-28



F
igure 2-12.

T
M

 
11-5815-200-35

C
hange 2

2
-2

9
/

(2
-3

0
 

b
la

n
k

)





TM 2230-534

Figure 2-13.

TM 11-5815-200-35

2-31



F
igure 2-14.

T
M

 5815-200-35-C
1-7

TM
 11-5815-200-35

2-32
C

hange 1



F
igure 2-14.

TM
 11-5815-200-35

C
hange 1

2-33



TM 11-5815-200-35

2-21. Removal and Replacement of Car-
riage

(fig. 2-16)

Note. Refer to paragraph 2-12 for instructions on the
removal and replacement of the type basket of the TT-
300/FG.

a. Removal.
(1)

(2)

(3)

(4)

(5)

Move the carriage to the left margin stop
and mark the two teeth on the fiber car-
riage rack driving gear that engage the
last, tooth on the carriage feed and re-
turn driving rack. On TT-98C/FG, re-
move the carriage-rack ret airier (2, fig.
2-58).
Remove the machine screw (1) and lock-
washer (2) that hold the carriage guide
rail (18) to the teletypewriter frame on
the left side and the similar screw and two
lockwashers that hold the guide rail and
the carriage return but ton bracket to the
frame on the right side.
Remove the two socket-head machine
screws (3), flat washers (4), and lock-
washers (5) that hold the right-hand
margin trip plate (6), flat washers (7),
left-hand margin trip plate (8), bearing
cap, and the type selecting arm assembly
to the carriage frame. Remove the right-
and left-hand margin trip plates, bearing
cap, and type selecting arm.
Remove the two machine screws (9) and
lockwmhers (10) that hold tile carriage
rear support bracket (11) to the carriage
frame (28). Slide the assembled sup-
port and sliding helical gear to the func-
tion side of the square shaft and remove
the carriage rear support.
Remove the carriage from the teletype-. . . .
writer frame by lifting it forward and
upward.

b. Replacement.
( 1 )

(2)

Position the carriage on the teletype-
writer frame so that the two marked teeth
on the fiber carriage-rack driving gear
mesh with the last tooth at, the left of the
carriage feed and return driving rack.
Aline the carriage guide rail (18) with
the two tapped holes in the teletypewriter
frame and secure it with a machine screw
(1) and lockwashers (2) on the left side

(3)

(4)

and a similar screw and two lockwashers
on the right side. Attach the carriage-
return button bracket between the two
lockwashers on the right side. Place the
ribbon lifter groove on the ribbon lifter
rail beneath the platen.
Pos i t i on  t he  ca r r i age  r ea r  suppo r t
bracket (11) on the sliding helical gear
with the forks of the support alined with
the flatted portions of the gear mounting.
Slide the sliding helical gear so that the
holes in the support bracket are alined
with the tapped holes in the carriage
frame and secure it with the two machine
screws (9) and lockwashers (10).
Press the blank key and turn the tele-
typewriter motor by hand until the square
stops turning. Install the type selecting
a rrn assembly so that the type selecting
arm is in the blank code group position
(the last notch in the right side of the
guide plate). On TT-98C/FG, reinstall
the carriage-rack retainer (2,fig. 2-58).

2-22. Removal and Replacement of Func-
tion Shaft (not applicable to TT-
98C/FG)

(fig. 2-18)

a. Removal.
(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

Remove the receiving unit from the base
(para 2-17a).
Remove the signal bell and motor stop
function lever from the function side of
the teletypewriter frame (para 2 - 5 5 a ) .
Remove the transfer lever shaft (para
2-53 a ).
Remove the figures shift and line feed
cam follower spring (para 2-58a) .
Remove the line feed cam follower (para
2-58a).
Remove the cam follower stop stud (para
2-58 a ) .
Remove the platen shift cam follower
(para 2-58a).
Remove the two machine screws (1) and
lockwashers (2) and remove the bearing
cap.
Remove the machine screw (3), lock-
washer (4), machine screw (5), and lock-
washer (6). Slide the center bearing
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cap toward the selector side of the tele-
typewriter to clear the print bail blade
shaft and remove the center bearing cap.

(10) Remove the two machine screws (7) and
lockwashers (8) and remove the bearing
cap.

(11) Loosen the two setscrews (41) that hold
the print cam (42) to the function shaft
(46). Slide the print cam out of engage-
ment with the bushing on the print cam
follower.

(12) Remove the assembled function shaft
(46) by pulling it upward and outward
from the three bearing supports in the
teletypewriter frame.

b. Replacement.
( l )

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

Position the assembled function shaft
(46) on the teletypewriter frame, with the
bearings resting in the bearing supports
on the frame.
Install the bearing cap on the selector
side of the teletypewriter frame with two
machine screws (7) and lockwashers (8).
Position the center bearing cap on the
center frame with the print bail blade
shaft in position. Secure it with ma-
chine screw (5), lockwashers (6), ma-
chine screw (3), and lockwasher (4).
Install the bearing cap on the function
side of the teletypewriter frame with two
machine screws (1) and lockwashers (2).
Move the print cam (42) into engage-
ment with the bushing on the print cam
follower. Secure it by tightening the two
setscrews (41).
Install the platen shift cam follower
(para 2-58b).
Install the cam
2-58b).
Install the line
2-58b).

follower stop stud

feed cam follower

(para

(para

Install the figures shift and line feed cam
follower spring (para 2-58b) .

(10) Install the transfer lever shaft (para
2-53b).

(11) Install the signal bell and motor stop
function lever from the function side of
the teletypewriter frame (para 2 - 5 5 b ) .

(12) Adjust the function shaft (paras 2-
144-2-150 and 2-182).

TM 11-5815-200-35

(13) Install the receiving unit on the base
(para 2-13).

2-23. Removal and Reinstallation of Func-
tion Shaft Assembly (TT-98C/FG)

(fig. 2-18)

a. Removal.
(1)

(2)

(3)

(4)

(5)

Remove the function shaft (para 2 - 2 2 a
( l ) - ( 3 ) ) .
Disconnect the dra wbar spring (58, fig.
2-48) from the function stop bar support
guide (15, fig. 2-20).
Remove the machine screw (60, fig. 2-48),
lockwasher (61), and flat washer (62)
that hold the adjustable block (63) lo-
cated closest to the code-ring cage. Re-
move the adjustable block.
Perform the procedure in paragraphs 2-
22a(8) through (11).
Disengage the drawbar cam on the line-
feed and platen-shift sensing cam (20,
fig. 2-48) from the drawbar. Remove
the three bearing supports in the page
printer frame.

b. Reinstallation.
(1)

(2)

(3)

(4)

(5)
(6)

(7)

Move the carriage assembly to the right-
hand side of the page printer.
Reverse the steps and procedures outlined
in a (2) through (5) above.
Perform the adjustments described in
paragraphs 2-114, 2-145, 2-146, 2-147,
2-l82, and 2-203.
Reinstall the transfer lever shaft (para
2-53b).
Reinstall the signal bell (para 2-55b).
Adjust the signal bell (paras 2-225 and
2-226).
Reinstall the paper roller stand and ter-
minal box ( para 2-28b).

2-24. Removal and Replacement of Main
Shaft

a. Removal.
(1)

(2)

(3)

Remove the receiving unit from the base
(para 2-17a).
Remove the gear  cover ,  worm gear
bracket, and gasket from the teletype-
writer frame (para 2–19).
Remove the machine screw (1, fig. 2-19)
and lockwasher (2). Loosen the four
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(4)

(5)

(6)

(7)

(8)

(9)

motor mounting screws and remove the
main shaft driven gear (3),
Remove the drive keys (4) from the
main shaft driven gear (3), (8)
Remove the two machine screws (5), lock-
washers (6), and flat washers (7) ancl
remove the ball bearing (8).
Remove the two machine screws (9) and (9)
lockwashers (10) and remove the bearing
cap from the teletypewriter frame.

TM 11-5815-200-35

the friction clutch engages the selector
clutch fork (12, fig. 2-19) on the main
shaft (22).
Install the two machine screws (1, fig.
2-50) and lockwashers (2) that hold the
selector camshaft (18) to the selector side
of the teletypewriter frame.
Install the gasket, gear cover, and worm
gear bracket on the teletypewriter frame
(para 2-19 b ).

Remove the rangefinder orientation lever (10. (10) Install the receiving unit on the base
fig. 2-40) from the rangefinder mech-
anism (para 2-51 a (3)).
Remove machine screws (1, fig. 2-
50) and lockwashers (2). Pull the se-
lector camshaft (18) out of the frame far
enough to allow the selector clutch fork
(12, fig. 2-19) to clear the driving disk
(8, fig. 2-50) on the selector camshaft.
With the function shaft in the stop posi-
tion, remove the main shaft (22, fig.
2-19).

b. Replacement.
( l )

(2)

(3)

(4)

(5)

(6)

(7)

Insert the left end of the main shaft (22,
fig. 2-19) in the hole in the function side
of the teletypewriter frame.
Position the ball bearing (13) in the
bearing seat in the selector side of the
frame. Position the bearing cap on the
bearing and on the frame. Secure the cap
with the two machine screws (9) and lock-
washers (10).
Install the ball bearing (8) on the func-
tion side of the main shaft (22) and in the
bearing seat in the teletypewriter frame.
Secure it with two machine screws (5).
lockwashers (6), and flat washers (7).
Posi t ion the f ive drive keys (4)  on
the main shaft driven gear (3).
Install the main shaft driven gear (3)
on the main shaft (22) and secure it
with a machine screw (1) and lock-
washer (2).

Note. Be sure to install the correct gear
for operating speed desired.

In s t a l l  t he  r ange f inde r  o r i en t a t i on
lever (10, fig. 2-40) on the rangefinder
mechanism (para. 2-51 b).
Move the selector camshaft (18, fig.
2-50) so that the driving disk (8) of

(para 2-17 b).

2-25. Removal and Replacement of Code
Ring Cage

a. Removal.
(1)

(2)

(3)

(4)

(5)

On the TT–99/FG only, remove the two
binding head screws (60, fig. 2-20) the
electrical lead, lockwasher (59) and the
stop bar contact assembly (58).
Remove the two machine screws (1) and
lockwashers (2) that hold the code ring
cage to the selector side of the teletype-
writer frame.
Remove the four setscrews (10, fig. 2-49)
and the assembled stop arm shaft and
square shaft stop arm (4, fig. 2–20).
Remove the three machine screws (6),
flat washers (7), and lockwashers (8)
that hold the two line feed carriage-re-
turn fulcrums (9), the figures fulcrum
(10), and the bracket (13) to the function
stop bar support guide (15); remove the
three fulcrums and bracket. Remove the
sensing levers (para 2–65 a).
Remove the code ring cage by pulling it
away from the teletypewriter frame.

b. Replacement.
(1) Replace the code ring cage by reversing

the procedures outlined in a above.
(2) Adjust the code ring cage and the square

2-26.

—
shaft stop arm as instructed in para-
graphs 2-112 and 2-181.

Removal and Replacement of Car-
riage-Return Operating Mechanism

(fig. 2-21)

a. Removal.
(1) Remove the manual unshift lever link

(para 2-67 a).
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link

lockwashers (2) and remove the assembled car-

(2)  Remove the horizontal
(para 2-64 a (4)).
(3) Remove the two machine

carriage-return

screws (1) and

riage-retum operating mechanism.
b. Replacement.

(1)  Posi t ion the assembled carr iage-return
operating mechanism on the teletypewriter frame
so that the carriage-return clutch lever (22) engages
the annular groove in the carriage-return sliding
clutch drum. Secure the carriage-return mechanism
to the teletypewriter with the two machine screws
(1) and lockwashers (2).

(2) Install the horizontal carriage-return link
(para 2-65 b (9)).

(3) Install the manual unshift lever link (para
2-67 b ).

( 4 )  Ad jus t  t he  ca r r i age - r e tu rn  ope ra t i ng
mechanism (para 2-165, and 2-169-2-172).

2-27. Removal and Replacement of
Carriage-Feed Shaft
(fig. 2-22)

a. Removal.
(1) Remove the keyboard transmitter from

the teletypewriter (para 2-18 a ).
(2)  Remove the carr iage-feed mechanism

from the teletypewriter (para 2-70 a ).
(3) Remove the machine screw (1) and lock-

washer (2) and remove the assembled bearing block
and ball bearing (6).

(4) Remove the two machine screws (3), flat
washers (4), and lockwashers (5). Remove the ball
bearing (6).

(5) Remove the two machine screws (7), flat
washers (8), and lockwashers (9) and remove the
bearing retainer (10).

(6) Remove the self-locking hexagonal nut
(11); pull the carriage-feed shaft (34) far enough
forward to clear the ball bearing (12) and remove
the shaft and, if present felt washer (37) from the
teletypewriter.

(7) Remove the ball bearing (12) from the
bearing seat in the teletypewriter frame.

b. Replacement.
(1)  Posi t ion the bal l  bear ing (12)  in  the

bearing seat in the teletypewriter frame.
(2) Insert the assembled carriage-feed shaft

(34) through the ball bearing (12) in the bearing
seat on the teletypewriter frame and secure it with
the self-locking hexagonal nut (11).

(3) Position the bearing retainer (10) on the
teletypewri ter  frame. Secu re  i t  w i th  t he  two
machine screws (7) ,  lockwashers  (9) ,  and f la t
washers (8).

( 4 )  Pos i t i on  t he  ba l l  bea r i ng  (6 )  i n  t he
bearing block and secure i t  with two machine
screws (3), lockwashers (5), and flat washers (4).

(5) If available, mount a felt washer (37) on
the carr iage-feed shaft  assembly.  Posi t ion the
assembled ball bearing and bearing block on the
carriage-feed shaft (34). Position the bearing block
so that the drilled hole in the bearing block is
alined with the tapped hole in the teletypewriter
frame and secure it with the machine screw (1) and
lockwasher (2).

(6) Install the carriage-feed mechanism on
the teletypewriter (para 2-70 b ).

(7) Install the platen on the teletypewriter
(para 2-20 b ).

(8) Install the keyboard transmitter on the
teletypewriter (para 2-18 b ).

( 9 )  Ad jus t  t he  ca r r i age - f eed  sha f t  ( pa r a
2-152-2-157, 2-164, and 2-174).

2-28. Removal and Replacement of
Terminal and Switch Box, Paper
Roller Stand, and Power Supply

a. Removal.
(1) (Not A p p l i c a b l e  t o  T T - 6 6 4 ( * ) / F G ,

T T - 6 6 5 / F G ,  a n d  T T - 6 8 8 ( * ) / F G )  R e m o v e  t h e
two machine screws (13, fig. 2-23), flat washers
(14) and lockwashers (15). Lift the terminal and
switch box (16) clear of the multiple jack on the
teletypewriter base.

( 1 . 1 )  ( A p p l i c a b l e  t o TT-664(*)/FG,
TT-665/FG, and TT-688(*)/FG) Remove the two
machine screws (13, fig. 2-23.1), flat washers (14),
and lockwashers (15). Lift the terminal box (16)
clear of the multiple jack on the teletypewriter
base.

(2 )  Remove  t he  mach ine  s c r ew  (5 ) ,  f l a t
washer (7), and lockwasher (8). Remove the rear
paper deflector (6).

(3) Remove the locknut (3, fig. 2-44) and the
signal bell (4) from the teletypewriter.

(Next printed page is 2-46.2)
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(4)

(5)

Remove the four machine screws (17, fig.
2-23) and lockwashers (18) and the pa-
per roller stand (19).
To remove the power supply (20), turn
the teletypewriter up on its side. Re-
move the four machine screws (21) and
lockwashers (22) through the holes in the
base plate.

Caution: The power supply is heavy.
Be certain to hold it firmly as the last
machine screw is being removed, other-

wise the power supply will drop out
of the teletypewriter and be damaged
or cause injury to maintenance person-
nel.

b. Replacement.
(1) Replace the power supply, if applicable,

paper roller stand,  and terminal and
switch box by reversing the procedures
outlined in a above.

(2) Replace the signal bell by reversing the
procedures outlined in a (3) above.

(3) Adjust the signal bell (para 2-226).
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Section VI. DISASSEMBLY AND REASSEMBLY

2-29.  General Disassembly and
Reassembly Instructions

a.  Disassembly.  When  d i s a s semb l ing  t he
various parts and assemblies, use the correct
tool for specific operation. Do not disassemble
the teletypewriter or its subassemblies beyond
the point  necessary to inspect ,  lubricate,  or
repair the mechanism.

NOTE
See note, paragraph 2-16 a .

b .  R e a s s e m b l e . W h e n r e a s s e m b l i n g
components of the teletypewriter, be sure that
m a t i n g  g e a r s , c l u t c h  a s s e m b l i e s , a n d
mechan ica l  l i nkages a re engaged before
tightening the holding screws or bolts. Do not
t i gh t en  s c r ews ,  nu t s ,  o r  bo l t s  exces s ive ly .
Steel screws should be coated with Compound,
Antiseize (CE 52-2724.5000.080) before they
a re  i n se r t ed  i n to  magnes ium o r  a luminum
castings. If springs are removed, tag them to
identify their location.

2-30. Disassembly and Reassembly of
Transmitter Contact Mechanism

(fig. 2-24)

a.  Disassembly.
(1) Remove the two machine screws (1)

and internal tooth lockwashers (2). Remove the
contact cover (3).

(2) Remove the two machine screws (4)
and two lockwashers (5) that hold the contact
mounting (15) to the keyboard frame.

(3)  Unhook the end of  the  contact  bai l
spring (6) from the spring post on the contact
mounting (15) and the other end from the hole
in the transmitter contact (9).

(4) Remove t h e  m a c h i n e s c r e w  ( 7 ) ,
internal  tooth lockwasher  (8) ,  and the two
electr ical  terminal  lugs from the s ide of  the
contact mounting (15).

(5) Remove the two machine screws (10)
and internal tooth lockwashers (11) that attach
the two transmitter contact terminals (12) to
the contact mounting (15).

(6)  Unsolder  the two spiraled electr ical
w i r e s  ( 14 )  f rom the  t op  o f  t he  t r ansmi t t e r
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contacts (13). Remove the spiraled electrical
w i r e  a n d  t r a n s m i t t e r  c o n t a c t  t e r m i n a l
assemblies  f rom the contact  mounting (15) .

(7) Remove the two transmitter contacts
(13) from the contact mounting (15).

b.  Reassembly.
(1)  Instal l  the two transmitter  contacts

(13) in the contact mounting (15) at
app rox ima te ly  t he  co r r ec t  con t ac t  spac ing
(para 2-96).

(2)  Posi t ion the two transmit ter  contact
terminals (12) and the spiraled electrical wires
(14). Solder the ends of the spiraled electrical
wires  in  the s lots  in  the top of  the contact
plungers.

( 3 )  I n s e r t  t h e  t r a n s m i t t e r  c o n t a c t
terminals (12) in the threads of the transmitter
contacts (13), 1/2 to 1 1/2 threads above the
contact  mounting (15) .  Posi t ion the two in-
ternal  tooth lockwashers  (11)  and hold the
transmitter contact terminals (12) in place with
t h e  t w o  m a c h i n e  s c r e w s  ( 1 0 ) ,  b u t  d o  n o t
t ighten them.

(4) Fasten the terminal lugs on the side of
the contact  mounting (15)  with the internal
tooth lockwasher (8) and the machine screw
(7).

( 5 )  H o o k  o n e  e n d  o f  t h e  c o n t a c t  b a i l
spring (6) in the hole in the transmitter contact
(9) and the other end on the spring post on the
contact mounting (15).

(6) Position the contact mounting (15) on
the frame of the machine so that the contacts
are in correct  al inement .  Attach the contact
mounting (15) with two lockwashers (5) and
two machine screws (4) .  Adjust  the contact
(13) as directed in paragraph 2-96, and tighten
the machine screws (10).

(7) Position the contact cover (3) over the
contact mounting (15): secure the cover to the
frame with two internal tooth lockwashers (2)
and machine screws (l).
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2-31. Disassembly and Reassembly of
Keyboard Transmitter Sensing
and Selector Levers (Not Appli-
cable to TT-259/FG)
(fig. 2-25)

a. Disassembly.
(1) Remove the keyboard transmitter from

the teletypewriter (para 2-18 a ).
(2) Remove the setscrew (l). Slowly with-

draw the sensing lever pivot stud (2) and catch the
flat washers (3, 4, 6, 8, 10, 12, and 56), felt washer
(51, if present) and sensing levers, (5, 7, 9, 11, and
13) as they are released from the pivot stud.

(3) Remove the six selector lever springs (14)
from the selector levers and the selector lever
spring bracket (43 or 55). Remove the sensing lever
locking bail spring (15).

(4) Remove the hexagonal nut (16), eccentric
b e a r i n g  ( 1 7 ) ,  a n d  s e n s i n g  l e v e r  l o c k i n g  b a i l
(18) from the selector lever pivot post (40 or 53).

(5) Remove the spacing collar (19), the six
selector levers (20, 23, 26, 29, 32, and 35), the six
bearing shoes (21, 24, 27, 30, 33, and 36), the six
flat washers (22, 25, 28, 31, 34, and 37), and, if
present, remove the spacer (38) and felt washer
(54) from the selector lever pivot post.

(6) If present remove the hexagonal nut (52)
and the selector lever pivot post (53). Otherwise,
loosen setscrew (39) and remove the selector lever
pivot post (40).

(7) Remove the two machine screws (41) and
lockwaahers (42) and the selector lever spring
bracket (43 or 55).

NOTE
Two machine screws, 10003 (41) are used
to hold the selector lever spring bracket
o n the TT-98/FG, TT-98A/FG,
TT-99/FG, and TT-100/FG. All  other
models (except the TT-259/FG) require
one machine screw (10003 (41) and one
machine screw 10034 (35, fig. 2-27).
(8) Remove the two machine screws (44) and

lockwashers (45), adjusting plate (46), and selector
lever comb (50).

(9) Remove the two machine screws (47),
lockwashers (48), and the stop selector lever latch
(49).

b. Reassembly.
(1)  Reassemble the keyboard transmit ter

sensing and selector levers by reversing the pro-
cedures outlined in a (9) through (2) above.

(2) Replace the keyboard transmitter (para
2-18 b ).
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(3) Adjust the selector and sensing levers
(para 2-92–2-94).

2-33. Disassembly and Reassembly of Trans-
mitter Camshaft and Transmitter Filter
(All Models Except TT-98/FG, TT-98A/FG,
TT-99/FG, TT-100/FG, TT-259/FG, and
TT-664/FG)
(fig. 2-26)

a. Disassembly.
(1) Remove the keyboard transmitter from

the teletypewriter (para 2-18 a ).
(2) Remove the sensing and selector levers

(para 2-31).
(3) Remove the two setscrews (1) that hold

the transmitter clutch fork (2) to the transmitter
camshaft  (3) .  Remove the t ransmit ter  camshaft
from the keyboard from (32).

(4)  Remove the machine screws (4) ,  f la t
washers (5), and lockwashers (6). Remove the ball
bearing (7), collar (8), and the ball bearing (9)
from the keyboard frame (32).

( 5 )  Remove  t he  r e t a ine r  r i ng  (10 )  t ha t
secures the cam stop lever (11) to the cam stop
lever post (14). Remove the lever.

(6) Remove the hexagonal nut (12) and the
lockwasher (13) that secure the cam stop lever post
(14) to the keyboard frame (32). Remove the post.

(7) Remove the hexagonal nut (15), lock-
washer (16), grounding lug of the cable assembly
(30), and lockwasher (17) from the machine screw
(18). Remove the machine screw and lockwasher
(19) to release the cable clamp (20).

(8) Remove the cap nut (21) and lockwasher
(22) from the machine screw (25) to release the
cable clamp (23).

(9) Remove the cable clamps (20 and 23)
from the cable assembly (30). Remove the machine
screw (25) and lockwasher (24) from the keyboard
frame.

(10)  Remove the machine screw (26)  and
lockwasher (27) that secure the transmitter filter
(31) to the key bar mounting bracket. Remove the
machine screw (28)  and lockwasher  (29)  that
secure the f i l ter  to  the keyboard frame (32) .
Remove the filter with the cable assembly.

NOTE
S t e p  ( 1 0 . 1 )  i n  l i e u  o f  s t e p  ( 1 0 )  i s
applicable to TT-664(*)/FG. When per-
forming s tep (10.1) ,  refer  to  f igure
2-26.1 for location of parts.
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(10.1) Remove the machine screw (26) and
lockwasher (27) that secure the noise suppressor
(31) to the key bar mounting bracket. Remove the
machine screw (28)  and lockwasher  (29)  that
secure the noise suppressor to the keyboard frame
(32). Remove the noise suppressor and bracket
(31), and cable assembly (30) as one item.

(11) Unsolder the leads of the cable assembly
from the lugs on the filter. Mark them to facilitate
reassembly.

b. Reassembly.
(1) Reassemble the transmitter camshaft

1
2
3
4
5
6
7
8
9
9.1
10
11
12
13
13.1
14
15

NOTE
On low-level units only, gold plated
contact (9.1) must be used. Gold plated
contact (13.1) must also be used only
on low-level units.

Machine screw, 10001
Internal tooth lockwasher, 10403
Contact cover, 51579A
Machine screw, 10009
Lockwasher, 10430
Contact bail spring, 51548
Machine screw, 10308
Internal tooth lockwasher, 10403
Transmitter contact, E4 51582A (high-level)
Transmitter contact, SM-B-930672 (low-level)
Machine screw, 10301
Internal tooth lockwasher, 10403
Transmitter contact terminal, 51597
Transmitter contact, 51588A (high-level)
Transmitter contact, SM-B-930674 (low-level)
Electrical wire, 51610
Contact mounting, 51595A

2-54 Change 4



TM 11-5815-200-35/TO 31W4-2FGC20-22

and transmit ter  f i l ter  by reversing the steps
and procedures outlined in a (3) through (11)
above.

(2) Replace the sensing and selector levers
(para 2-31 b ) .

( 3 )  R e p l a c e  t h e  k e y b o a r d  t r a n s m i t t e r
(para 2-18 b ) .

2-33 .  Disassembly  and Reassembly  o f
Transmitter Camshaft and Transmitter
Fi l ter  (Al l  Models  Except  TT-98/FG,
T T - 9 8 A / F G ,  T T - 9 9 / F G ,  T T - 1 0 0 / F G ,
TT-259/FG, and TT-664/FG)

(fig. 2-27)

a  D i sas semb ly .
( 1 )  R e m o v e  t h e  k e y b o a r d  t r a n s m i t t e r

from the teletypewriter (para 2-18 a ) .
( 2 )  R e m o v e  t h e  s e n s i n g  a n d  s e l e c t o r

levers (para 2-31 a ) .
(3) Loosen the two setscrews (1) that hold

the t ransmit ter  clutch fork (2)  to the t rans-
mit ter  camshaft  (3) .  Remove the clutch fork
a n d  f l a t  w a s h e r  ( 4 )  f r o m  t h e  t r a n s m i t t e r
camsha f t .  Remove  the  t r ansmi t t e r  camsha f t
from the keyboard frame (37).

(4) Remove the two machine screws (5),
lockwashers (7), flat washers (6), ball bearing
(8), collar (9), and ball bearing (10) from the
keyboard f rame.

(5) Remove cam stop lever spring (11).
(6)  Remove the retainer  r ing (12) ,  and

cam stop lever (13) from the camp stop lever
post  (16) .  I f  present ,  remove the three fe l t
washere (38).

(7) Remove the hexagonal nut (14), and
flat washer (15). Remove the cam stop lever
post (16) from the keyboard frame.

(8) Remove the machine screw (17), and
lockwashers (18, 20, and 21).

(9) Remove the machine screw (22), and
lockwasher (23).

(10) Remove the cable clamps (19 and 24)
from the cable assembly (34).

(11) Remove the two machine screws (25),
lockwashers  (26) ,  and transmit ter  f i l ter  22
(27).

NOTE
Step (11.1)  in  l ieu of  s tep (11)  is
a p p l i c a b l e  t o T T - 6 6 4 A / F G ,

TT-664B./FG, TT-664C/FG and
TT-665/FG.

(11.1)  Remove the two machine screws
(25, fig. 2-27.1), lockwashers (26), and noise
suppressor (27).

(12) Remove the two hexagonal nuts (28
and 29), filter bracket (30), lockwashers (31),
machine screw (32), and lockwasher (33).

(13)  If  a  new f i l ter  is  to  be instal led,
unsolder the leads of the cable assembly from
the lugs on the filter.

( 1 4 )  R e m o v e  t h e  m a c h i n e  s c r e w  ( 3 5 ) ,
lockwasher (36), and the selector lever spring
bracket (43, fig. 2-25).

b.  Reassembly.
(1)  Reassemble the t ransmit ter  camshaft

and transmit ter  f i l ter  by reversing the steps
and procedures described in a(3) through (14)
above.

(2) Replace the sensing and selector levers
(para 2-31 b ) .

( 3 )  R e p l a c e  t h e  k e y b o a r d  t r a n s m i t t e r
(para 2-18 b ) .

2-34 .  Disassembly  and Reassembly  o f
Keylevers and Code Bars (Not Ap-
plicable to TT-259/FG)

a.  Disassembly.
( 1 )  R e m o v e  t h e  k e y b o a r d  t r a n s m i t t e r

from the teletypewriter (para 2-18 a ) .
(2) Remove the two machine screws (1,

f ig .  2-28)  and lockwashers  (2) .  Remove the
space bar (3).

(3) Remove the two retainer rings, (4 and
5). Remove the spring (7), space bar arm shaft
(6), and space bar arm assembly (8).

(4) Remove the three machine screws (9)
and lockwashers  (10) .  Remove the keylever
locking bar (11).

(5) Remove the 31 keylever springs (12)
and the space bar springs (13).

( 6 )  R e m o v e  t h e  s h o r t  k e y l e v e r s  ( 1 5 ) ,
medium key levers  (16) ,  and long keylevers
( 1 7 ) .  R e m o v e  t h e  k e y t o p s  ( 1 4 )  f r o m  t h e
keylevers only if either is damaged.

(7) Remove the space bar lever (18) and
the repeat keylever (19).

(8) Remove the three machine screws (20)
and lockwashers (21). Remove the cap nut (21,
fig. 2-26), lockwasher (22), cable clamp (23),
l o c k w a s h e r  ( 2 4 ) ,  a n d  m a c h i n e  s c r e w  ( 2 5 ) .
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Remove the keylever mounting bracket (22, fig.
2-28).

(9) Remove the universal code bar return
spring (23). Remove the two machine screws (24)
and lockwashers (25) and remove the front key-
lever guide (26).

(10) Remove the two machine screws (27)
and lockwashers (28). Remove the code bar guide
studs (29).

(11)  Remove the middle  keylever  guide
(30), the code bars (31-35), and the universal bar
(36).

b. Reassembly.
(1) Position the universal bar (36) and the

five code bars on the code bar guide studs (29).
Arrange the five code bars in their proper se-
quence, with code bar No. 1 (35) next to the
universal bar, followed by the remaining code bars
(34-31) and the middle keylever guide (30).

(2) Position the assembled code bar guide
studs and code bars on the keyboard transmitter
frame. Secure them with the two machine screws
(27) and lockwashers (28).

(3) Attach the front keylever guide (26) to
t h e  c o d e  b a r  g u i d e  s t u d s  ( 2 9 )  w i t h  t h e  t w o
machine screws (24) and lockwashers (25). Install
the universal code bar return spring (23).

(4) Install the keylever mounting bracket
(22)  on the keyboard cast ing with  the  three
m a c h i n e  s c r e w s  ( 2 0 ) ,  l o c k w a a h e r s  ( 2 1 ) ,  t h e
machine screw (25, fig. 89), lockwasher (24), cable
clamp (23), lockwasher (22), and cap nut (21).

(5) Install the repeat keylever (19, fig.
(6) Install the long keylevers (17 from left

to right in the order shown in figure 2-28.

Figure 2-24.1. Deleted.
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Similarly install the medium keylevers
(16) and short keylevers (15) from left
to right.

(7) Install the 31 keylever springs (12) and
the space bar springs (13).

(8) Install the keylever locking bar (11) on
the keylever mounting bracket (22) with
the three machine screws (9) and lock-
washers (10).

(9) Position the space bar arm assembly (8)
on the front keylever guide (26) and in-
stall the spring (7). Install the space
bar arm shaft (6) through the holes in the
space bar arm assembly and the arms of
the front keylever guide. Secure it with
the retainer rings (4 and 5).

(10) Install the space bar (3) on the space
bar arm assembly (8). Secure it with
two machine screws (1) and lockwashers
(2).

(11) Install the keyboard transmitter on the
teletypewriter (para 2–18 a ).

(12) Adjust the keylevers, code bars, and
universal bar (paras 2-86-2-91).

2-35. Disassembly and Reassembly of
Transmitter Camshaft Locking Mech-
anism (not applicable to TT-259/FG)

(fig. 2-29)

a. Disassembly.
(1) Remove the keyboard transmitter from

the teletypewriter (para 2-18 a ).
(2) Remove the sensing levers (para 2-31 a

(2) ) .
(3) Unhook the locking lever latch spring

(1) from the pin in the keyboard frame
and from the spring tab on the locking
lever latch (10). Remove the spring.

(4) Remove the setscrew (2) that holds the
locking lever latch stud (5) in the key-
board frame.

(5) Unhook the repeat blocking lever spring
(3) from the repeat blocking lever (6)
and from the spring post on the locking
lever latch (10). Remove the spring.

(6) Remove the retainer ring (4) from tile
end of the locking lever latch stud (5).

(7) Remove the assembled locking lever
latch, repeat blocking lever, and the lock-
ing lever latch stud from the keyboard

frame. Disassemble the parts. Catch
the three felt washers (17, if present),
as they fall free of the locking lever latch
stud. Remove the lockwasher (7), the
hexagonal nut (8), and the universal bar
adjusting screw (9) from the locking
lever latch.

(8) Remove the repeat lever pivot stud (11),
flat washer (13), and repeat lever (12)
from the keyboard frame.

(9) On TT-98B/FG and TT-100B/FG, Or-
der No. 23425-Phila-57, also on TT-
987B/FG, Order No. 13930-Phila-58, re-
move the hexagonal nut (15), the flat
washer (14), and the repeat blocking
lever latch adjusting screw (16).

b. Reassembly.
(1) If applicable, replace the hexagonal nut

(15), the flat washer (14), and the re-
peat blocking lever latch adjusting screw
(16).

(2) Reassemble the transmitter camshaft
locking mechanisrn by reversing tile pro-
cedure in a(8) through (3) above.

(3) Replace tile sensing levers (para 2-30 a ).
(4) Replace the keyboard transmitter (para

2-18 b ).
(5) Adjust the locking mechanism (para

2-91).

2-36. Disassembly and Reassembly of Syn-
chronous Motor 56854A

(fig. 2-13)

a. Disassembly.
(1) Remove the motor from the teletype-

writer (para 2-19 a ).
(2) Remove tile four machine screws (4) and

lockwasllers (5). Remove the right and
left spacer plates (6 and 7).

(3) Remove the machine screw (8) and lock-
washer (9). Hold the blower wheel (12)
to prevent the motor shaft from turning
while removing the screw. Remove the
worm gear (10).

(4) Remove the setscrew (11) and remove the
blower wheel (12) from the armature
Shrift.

(5) Tap the pin (13) from the armature shaft
and remove the two grease seals (14)
from the shaft.
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Legend for Fig. 2-26:
1 Setscrew, 10209
2 Transmitter clutch fork, 50484A
3 Transmitter camshaft, 51545A (63172 on TT-293/FG,

TT-482/UGC, and TT-483/UGC)
4 Machine screw, 10003
5 Flat washer, 10450
6 Lockwasher, 10429
7 Ball bearing, 10753
8 Collar, 51599
9 Ball bearing, 10753

10 Retainer ring, 10949
11 Cam stop lever, 51549A
12 Hexagonal nut, 10501
13 Lockwasher, 10430
14 Cam stop lever post, 51663
15 Hexagonal nut, 10512
16 Lockwasher, 10408
17 Lockwasher, 10403
18 Machine screw, 10041
19 Lockwasher, 10429
20 Cable clamp, 20519
21 Cap nut, 10547
22 Lockwasker, 10431
23 Cable clamp, 20518
24 Lockwasher, 10405
25 Machine screw, 10015
26 Machine screw, 10003
27 Lockwasher, 10429
28 Machine screw, 10003
29 Lockwasher, 10403
30 Cable assembly, 53288A and 20419
31 Transmitter filter, Z2 52305A
32 Kayboard frame, 51441A
33 Camp stop lever spring, 51575
34 Lockwasher , 10400
35 Machine screw, 10027

(6) Remove the plug connector (15) from
the motor leads and remove the plastic tubing
(16) from the leads.

(7) Remove the four hexagonal nuts (17),
t h r o u g h  b o l t s  ( 1 8 ) ,  a n d  l o c k w a s h e r s  ( 1 9 ) .
Remove the motor rear and front end castings
(20 and 21).

(8) Remove the motor armature (22) from
the motor stator (23).

b. Reassembly.
(1) Reassemble the synchronous motor by

reversing the procedures outlined in a(8) through
(2) above.

(2) Replace the motor in the teletypewriter
(para 2-19 b ).

2-37. Disassembly and Reassembly of Syn-
chronous Motor 68814A

(fig. 2-17)
a. Disassembly.

(1)  Remove the motor  as  described in
paragraph 2-19 a.
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(2) Remove the machine screw (6) and lock-
washer (7) that hold the worm (8) to the motor
shaft; remove the worm.

(3) Remove the pin (9) from the motor shaft
and remove the four grease seals (10).

(4) Remove the nut (14), the ferrules (12
and 13), and the plug connector (11) from the
motor leads. Slide the tubing (15) off the motor
leads.

(5) Remove the setscrew (16) that holds the
motor  shaf t  knob (17)  to  the  motor  shaf t .
Remove the knob.

(6) Remove the four machine screws (18)
that hold the bearing retainer (19) to the end
bell (24); remove the bearing retainer, spring
tension washer  (20) ,  and shim (21) ,  when
present.

(7) Remove the four machine screws (22)
and the lockwashers (23) that hold the end bell
(24) to the motor stator (36); remove the end
bell.

(8) Remove the four machine screws (25)
that hold the bearing retainer (26) to the end
bell (31); remove the bearing
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(9)

retainer spring tension washer (27) and
shim (28), when present.
Remove the four machine screws (29))
and lockwashers (30) that hold the end
bell (31) to the motor stator (36).

(10) Remove the end bell from the motor and
four wire lends. Remove the rubber
grommet (37) from the end bell only
when necessary.

(11) Remove the rotor core and shaft (33)
from the motor stator (36). Remove the
baffle (35) from the shaft. Remove the
two ball bearings (32 and 34) from the
shaft only when necessary.

b. Reassembly.
(1) Reassemble the motor by reversing the

procedures in a (2) through a (11) above.
(2) Replace the motor as described in 2-19 b.

2-38. Disassembly and Reassembly of
Series-Governed Motor

(fig. 2-30)

a. Disassembly.
(1)

(2)

(3)

(4)

(5)

(6)

(7)

Remove the motor as described in para-
graph 2-19 a.
Remove the machine screw (6) and lock-
washer (7) that hold the worm (8) to the
armature shaft; remove the worm.
Remove the pin (9) from the motor arma-
ture shaft and remove the grease seals
(10) (four on Howard motors and two
on Bodine motors).
Remove the plug connector P3 (11) from
the four motor leads.
Unscrew the capnut (12) from the motor
housing and slide the nut off the cable;
slide the shielding (13) with eyelet (14),
from the motor leads. Remove the nipple
(15) and lockwasher (16) from the motor
housing. (Unsolder the eyelet from the
shielding only when necessary.)
Remove the setscrew (17) that holds the
motor governor target (18) to the shaft
of the motor speed governor base (43);
remove the motor governor target.
Remove the two machine screws (19) and
lock washers (20) that hold the motor
governor cover (21) to the motor (47);
remove the motor governor cover.

(8)

(9)
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Remove the two setscrews (22) that hold
the motor speed governor base (43) to the
motor armature shaft; remove the as-
sembled motor governor.
Remove the governor worm spring (23)
and the governor worm (24) from the
motor governor.

(10) Remove the electrical contact brush (25)
from the motor governor.

(11)  Remove the two electr ical  contact
brushes (26).

(12) Remove the motor brush shields (44),
motor brush caps (45), and motor brushes
(46).

(13) Remove the four machine screws (48)
that hold the endplate (49) to the end bell
(57); remove the endplate.

(14) On the Bodine 1/23-hp motor, remove the
oil and dust seal (50) and felt mounting
plate (51) from the armature shaft.

(15) On the Howard 1/20- and 1/23-hp motors,
remove spr ing washer  (52)  f rom the
armature shaft.

(16)  Remove shim washer  (53) .  On the
Howard 1/23-hp motor, remove washer
(54) from armature shaft.

(17) Remove the four machine screws (55)
and lockwashers (56) that hold the end-
bell (57) to the motor (47). Remove the
endbell.

(18) Remove the armature (62 or 63) from
t h e  m o t o r  ( 4 7 ) .  O n  t  h  e  H o w a r d
1/20-hp motor, also remove the baffle plate
(64). On the Howard 1/23-hp motor, re-
move spring washer (59) from the arma-
ture shaft.

(19) Remove shim washer (60) and ball
bearings (58 and 61) from the armature
shaft.

(20) On the Bodine 1/23-hp motor, remove the
setscrew (65) from the fan (66); remove
the fan from the armature shaft.

b. Removal and Replacement of Motor Capac-
itors.

(1)

(2)

Disassemble the seriee-governed motor
as described in a (1) and (6) through (11)
above.
Remove the four machine screws (67)
that hold the endplate (68) to the end-
bell (75); remove the endplate.
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(3)

(4)

(5)

(6)

(7)

(8)

On the Bodine 1/23-hp motor, remove the
oil and dust seal (69) and felt mounting
plate (70).
On the Bodine and Howard 1/23-hp mo-
tors, remove the four machine screws (71)
and lockwashers (72) that hold the end-
bell (75) to the motor. On the Howard
1/20-hp motor, remove the two machine
screws (73) and lockwashers (74) that
hold the endbell (75) to the motor. Re-
move the endbell carefully from the mo-
tor housing and field (80).
On the Bodine 1/23-hp motor, unsolder
and disconnect leads of the two capacitors
(81) from the brush holder bushings in
the endbell. Remove the two machine
screws (76) and lockwashers (78) that
hold the capacitor leads, motor field leads,
and motor brush holder leads to their re-
spective governor brush holders. Re-
move the capacitors from the endbell.
On the Howard 1/20- and 1/23-hp motors,
remove the two spring clips (79) from
their seats on the brush holder bushings
in the endbell. Remove the two hexa-
gonal nuts (77) and lockwashers (78)
that hold the capacitor leads, motor field
leads, and motor brush holder leads to
their respective governor brush holder.
Remove the capacitors (81) from the end-
bell.
Reassemble the capacitors in the motor by
reversing the procedures in (2) through
(6) above.
Reassemble the series-governed motor as
described in c (4), (5), (6), (7), (9), and
(10) below.

c. Reassembly.
(1)

(2)

(3)

(4)

Check the motor brushes (46). Clean
them if they are dirty or glazed; replace
them if they are worn, chipped, or sat-
urated with oil.
Reassemble the motor by reversing the
procedures in a(12) through (20) above.
Perform adjustment described in para-
graph 2-104.
Reassemble the motor governor by revers-
ing the procedures in paragraph a ( 8 )
through (11) above.

(5)
(6)

(7)
(8)

(9)

TM 11-5815-200-35

Perform adjustment in paragraph 2-101.
Reassemble the motor by reversing the
procedures in a (6) and (7) above.
Perform adjustment in paragraph 2-102.
Reassemble the motor by reversing the
procedures in a (2) through (5) above.
Replace the motor as described in para-
graph 2-19 b.

(10) Adjust the motor speed.

2-39. Disassembly and Reassembly of
Motor Governor

(fig. 2-30)

a. Disassembly.
(1)

(2)

(3)

(4)

(5)

(6)

Remove the motor governor from the
motor as described in paragraph 2-38 a
(6) through (10).
Remove the adjustment lever spring (27)
from the governor adjustment lever (38)
and from the grooved pin (28); remove
the grooved pin.
Remove the self-locking hexagonal nut
(29), machine screw (30), and lockwasher
(31) that hold the electrical contact arm
(32) to the motor speed governor base
(43); remove the electrical contact arm
and remove the sleeve (33) from the con-
tact arm.
Remove the plain hexagonal nut (34) and
lockwasher (35) that hold the electrical
contact (36) to the motor speed governor
base (43); remove the electrical contact.
Remove the cotter pin (37) that holds the
governor adjustment lever (38) to the
governor adjustment screw (40); remove
the governor adjustment lever.
Remove the cotter pin (39) from the op-
posite end of the governor adjustment
screw (40); turn out the governor adjust-
ment screw from the mounting on the
motor speed governor base (43); catch the
flat washer (41) and the motor governor
adjust ment gear (42) as they fall from
the motor speed governor base.

b. Reassembly. If necessary, clean or burnish
the governor electrical contact points before re-
assembly. Remove any built-up or pitted portions
of the contacts with a contact file. Do not remove
any more metal than is necessary.
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(1)

(2)
(3)

(4)

(5)
(6)

(7)

(8)

Reassemble the motor governor by re- 2-40. Disassembly and Reassembly of
versing the procedures in a(3) through Platen Assembly
(6) above. (fig. 2-15)
Perform adjustment in paragraph 2-100. a. Disassembly.
Reassemble the motor governor by revers- (1)
ing the procedure in a(2) above.
Install the motor governor on the motor (2)

by reversing the procedures in paragraph
2-38 a(8), (9), and (10).
Perform adjustment in paragraph 2-101. (3)

Reassemble the motor governor by revers-
(4)

ing the procedures in paragraph 2-38 a

(6). (5)
Perform the adjustment in paragraph 2-
102.

Adjust the motor speed.

.
Remove the platen assembly from the tele-
typewriter (para 2-20 a ).
Remove the machine screw (5), lock-
washer (6), and flat washer (33). Re-
move tile platen latching arm (7).
Remove the platen locking stud (8)
from the platen support frame (30).
Remove the retainer ring (9) from the
arm (13).
Remove the self-locking hexagonal nut
(10), machine screw (11), and flat washer
(12) and remove the platen blocking arm
(13).

2-64



TM 11-5815-200-35

(6) Remove the two machine screws (14) and
lockwashers (15). Remove the platen
blocking arm bracket (16).

(7) Remove the machine screw (17), lock-
washer (18), and flat washer (34). Re-
movethe platen shift arm (19).

(8) Remove the two set screws (20) that hold
the detent wheel (24) to the platen shaft
(22).

(9) Remove the two setscrews (21) that hold
the shaft collar (25) on the platen shaft
(22).

(10) Remove the setscrews (35) that secure
the platen to the platen shaft (22). Re-
move the platen shaft . Remove the
single-double line feed lever (23), detent
wheel (24), shaft collar (25), platen, the
platen trough, and the assembled line feed
lever (29) and line feed pawl (28). Catch
the felt washer (42, if present) as it fails
from the line feed lever.

(11) Disconnect one end of the line feed pawl

spring (26) from the hole in the line feed
pawl (28) and the other end from the hole
in the line feed lever (29). Remove the
spring.

(12) Remove the retainer ring (27) from the
pivot stud on the line feed lever (29) and
remove the line feed pawl (28) and felt
washer (43, if present) from the line feed
lever.

b. Reassembly.
(1) Reassemble the platen assembly by revers-

ing the procedures outlined in a ( 1 2 )
through (2) above.

(2) Replace the platen assembly on the tele-
typewriter (para 2-20 b ).

(3) Adjust the platen assembly (paras 2-192
through 2-204 and 2-232).

2-41. Disassembly and Reassembly of
Platen Trough

(fig. 2-14)

a. Disassembly.
(1) Remove the platen assembly from the

teletypewriter (para 2-20 a). If a felt
washer (50) is present, remove it from the
hub of the platen shaft bearing on the
platen trough (46).

(2) Remove the platen lever latch spring (7)
from the spring post on the platen trough
and from the platen lever latch (8).
Remove the platen lever latch.

(3) Remove the platen spacing detent spring
(13) from the platen spacing detent (15)
and from the spring post on the platen
trough (46).

(4) Remove the flat washer (14), platen spac-
ing detent (15), and flat washer (16)
from the platen trough (46).

(5) Remove the platen detent spring (17)
from the line spacing detent (19) and the
spring post on the platen trough (46).

(6) Remove the retainer ring (18) that holds
the line spacing detent (19) to the platen
detent eccentric stud (22). Remove the
line-spacing detent,

(7) Remove the plain round nut (20) and
lockwasher (21) and remove the platen
detent  eccentr ic  s tud (22) .  I f  a  fel t
washer (51) is present, remove it from
the platen detent eccentric stud.

(8) Remove the setscrew (23) that holds the
pressure roller lever (24) to the platen
pressure  rol ler  operat ing shaf t  (30) .
Remove the pressure roller lever and
spacer.

(9) Remove the pressure roller operating
sha f t  s c r ew  (25 ) .  S l i de  t he  p l a t en
pressure roller operating shaft (30) to
the left to remove it from the platen
trough (46).

(10) Remove the two retainer rings (26 and
27) from the platen pressure roller shaft
(28). Remove the platen pressure roller
shaft and the platen pressure roller (29)
from the platen pressure roller operating
shaft (30).

(11) Unhook the paper guide spring (31)
from the paper guide (42) and from the
platen trough (46).

(12) Remove the pivot screw (32) that holds
the paper guide shaft (37) to the platen
trough (48).

(13) Remove the two setscrews (33 and 34)
that hold the paper guides (40 and 44) to
the paper  guide shaft  (39) .  On TT-
98C/FG, remove the roll pins (35 and 36)
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from the hubs of the paper guides (40
and 44).

(14) Unhook the three stripper springs (36)
from the six paper guides (40), three
sleeves (41), and six paper strippers (42
and 43).

(15) Remove the four retainer rings (37)
and remove the paper guide shaft (39).
Catch the paper guide (40), three sleeves
(41), six paper strippers (42 and 43), and
paper guide (44), as they fall from the
shaft.

(16) Remove the hinge pin (45). Remove
the platen trough springs (46) and the
paper trough guide (47). Remove the
felt washer (52), if present, from the
platen shaft bearing hub on the platen
trough (48).

b. Reassembly.
(1)

(2)

(3)

2-42. I
I

Reassemble the platen trough by revers-
ing the steps and procedures outlined in
a (2) through (16) above.
Replace the platen assembly on the tele-
typewriter (para 2-20 a ).
Adjust the platen trough (paras 2-186
through 2–191, 2–195 through 2–200, and
2-204).

Disassembly and Reassembly of
Platen

(fig. 2-31)

a. Disassembly.
(1)

(2)

(3)

(4)

(5)

(6)

2-68

Remove  the  p l a t en  a s sembly  (pa ra
2-20 a ).
Disassemble the platen assembly (para
2-40 a ).
Remove the hexagonal nut (2) from the
shaft (3).
Remove the pinwheel bodies (12 and 20)
from the platen roller (4),
Remove the retainer ring (5), flat washer
(6), sprocket friction plate (7), sprocket
cam plate (8), inside guide (9), sprocket
feed pins (10), and locking pin (11) from
the pinwheel body (12).
Remove the retainer  r ing (13) ,  f la t
washer (14), sprocket friction plate (15),
sprocket cam plate (16), inside guide
(17), sprocket feed pins (18), and locking
pin (19) from the pinwheel body (20).

b. Reassembly.
(1)

(2)

(3)

(4)

(5)

2-43.

To assemble the pinwheel body (20) in-
sert the nine sprocket feed pins (18) in
the holes in the pinwheel body and posi-
tion the inside guide (17) on tile pins in
the side of the sprocket feed pins.
Position the inside guide (17) on the pin-
wheel body (20). The head of the lock-
ing pin should be flush with, or not more
than .005 inch below, the outer edge of
tile pinwheel body (20).
Position the sprocket cam plate (16) on
the side pins of the sprocket feed pins
(18).
Place the sprocket friction plate (15) and
the flat washer (14) on the sprocket cam
plate (16). Hold the assembled parts in
place in tile pinwheel body (20) with the
retainer ring (13).
Assemble the parts in the pinwheel body
(12) in the same manner as for the pin-
wheel body (20).

Disassembly and Reassembly of Type
Selecting Arm

(fig. 2-32)
a. Disassembly.

(1)

(2)

(3)

(4)

(5)

Remove the type selecting arm (para
2-21 a (3)).
Remove the hexagonal nut (1) and the
round nut (2) from the threaded shaft
of the type selecting arm (3). Remove
the type selecting arm from the type selec-
tor arm driven claw (12). If a felt
washer (13) is present, catch it as it falls
from the type selector arm driven claw.
Remove the hexagonal nut (4) and the
internal-tooth lockwasher (5) from the
type selector arm driven claw (12).
Remove the type selector arm driving
gear  (6)  f rom the type selector  arm
driven claw (12). Remove the machine
k e y  ( 7 ) .
Remove the ball bearing (8), flat washer
(9), spacing collar (10), and the ball
bearing (11) from the type selector arm
driven claw (12).

b. Reassembly.
(1) Assemble the ball bearing (11), spacing

collar (10), flat washer (9), and ball bear-
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(2)

(3)

ing (8) on the type selector arm driven
claw (12). (4)
Insert the machine key (7) in the keyway
and install the type selector arm driving
gear (6) on the type selector arm driven
claw (12). (5)
Place the internal-tooth lockwasher (5)
on the type selector arm driven claw (12)
and draw the hexagonal nut (4) tight

against the internal-tooth lockwasher.

Insert the type seleting arm (3) in the
type selector arm driven claw. Install
the round nut (2) and the hexagonal nut
(1) on the type selecting arm.
Press the blank key and turn the teletype-
writer motor by hand until the square
shaft stops turning. Install the type
selecting arm assembly so that the type
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(6)

(7)

(6)

(7)

(8)

(9)

selecting arm is in the blank code group
position (the last notch in tile right side
of the guide plate).
Replace tile bearing cap, left hand margin
trip plate (8, fig. 80), flat washers (7),
right hand margin trip plate (6), lock-
washers (5), flat washers (4) and machine
screws (3) that hold the type selecting
arm assembly to the carriage frame.
Adjust  the type select ing arm (para
2-181).
Slide the assembled pinwheel body (20)
onto the shaft (3). Posit ion the hole in
the pinwheel body over the slot in the
shaft. Replace the locking pin (19) in the
hole in the pinwheel body and in the slot
in the shaft.
Slide the platen roller (4) on the shaft
(3) and over the assembled pinwheel body
(20) and up against the shoulder.
Slide the assembled pinwheel body (12)
over the threaded end of the shaft (3).
Insert the locking pin (11) through the
pinwheel body (12) and into the slot in
the shaft. Do not drive the pin all the
way down. Hold the shaft with the slot
up and slide the pinwheel body into the
platen roller. Bottom the locking pin
(11) in the slot.
Replace the hexagonal nut (2).

(10) Adjust the platen (paras 2-192 through
2-204, and 2-232).

(11) Reassemble the platen assembly (para
2-40 b ) .

(12) Replace the platen assembly (para 2-
20) .

2-44. Disassembly and Reassembly of Rib-
bon Guide and Vibrator

(fig. 2-33)

a. Disassembly.
(1)

(2)

2-70

Unhook the ribbon guide (1) from the
ribbon vibrator bell crank assembly (9).
Remove the ribbon guide (1) from the
ribbon guide mounting bracket.
Remove the two machine screws (2) and
lockwashers (3) that attach the ribbon
vibrator lever and bracket assembly (8)
to the guide plate. Remove the assem-
bled ribbon lifter.

(3)

(4)

Remove the ends of the ribbon vibrator
bell crank spring (4) from the ribbon
vibrator lever and bracket assembly (8)
and from the ribbon vibrator bell crank
assembly (9).
Remove the two machine screws (5),
lockwashers (6), and flat washers (7)
that attach the ribbon vibrator bell crank
assembly (9) to the ribbon vibrator lever
and bracket assembly (8).

b. Reassembly.
(1) Reassemble the ribbon guide and vibrator

by reversing the procedures outlined in a
above.

(2) Adjust, the ribbon guide and vibrator
(para 2-185).

2-45. Disassembly and Reassembly of Rib-
bon Feed Mechanism

a. Disassembly.

(1)
(2)

(3)

(4)

(5)

(6)

Remove the ribbon from the ribbon guide.
Lift the ribbon spool lock (30, fig. 2-34)
and press in the ribbon sensing levers
(20) to remove the ribbon spools (1)
from the ribbon spool drive shafts (24).
Remove the ribbon spools and the ribbon
from the machine.
Remove the six machine screws (2) and
lockwashers (3) (two machine screws
and lockwashers (1 and 2, fig. 2-36) on
the TT-300/FG). Remove the ribbon
feed mechanism.
Remove the four machine screws (4),
lockwashers (5), and retainer plates (6)
and remove the type bar backstop cush-
ion (7).
Remove the two self-locking hexagonal
nuts (8) from the machine screws (9).
On the TT-98C/FG, catch the detent
spring (31, fig. 2–34) as it falls from the
machine screw (9). Lift the ribbon drive
subassembly (14) from the pins on the
ribbon sensing levers (20) and from the
two ribbon drive mountings (29).
Remove the r ibbon revers ing detent
spring (10) from the detent lever and
frame of the ribbon drive subassembly
(14).
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(7) Remove the two machine screws (11) and
lockwashers (12). Remove the detent
plate (13).

(8) Remove the two ribbon sensing lever
springs (15) that are attached to the two
ribbon sensing levers (20).

(9) Remove the two machine screws (16), flat
washers  (17) ,  and lockwashers  (18) .
Remove the ribbon sensing levers and
slide off the two ribbon reversing cam
followers (19).

(10) Remove the setscrews (21) and remove
the two ribbon spool driven shaft collars
(22) .

(11) Remove the setscrews (23) from the
two shaft collars (27); remove the two
ribbon spool drive shafts (24) from the
ribbon drive mountings. Remove the
flat washers (25), spool friction springs
(26), and shaft collars (27) from the
shafts as the shafts are removed.

(12) Slide the two ribbon spool driving gears

(28) from the two ribbon spool drive
shafts.

b. Reassembly.
(1) Reassemble the ribbon feed mechanism

by reversing the procedures outlined in
a(12) through (2) above.

(2) Replace the ribbon (para 17, TM 11-
5815-200-10/TO 31W4-2FGC-20-11).

(3) Adjust the ribbon feed mechanism (paras
2-217 through 2-219).

2-46. Disassembly and Reassembly of Type
Bar Group (all models except TT-
300/FG)

(fig. 2-35)

a. Disassembly.
(1)  Remove the r ibbon feed mechanism

(paras 2-45 a(1) through (3)).
(2) Remove the 26 springs (1) from the guide

plate (18) and from the connecting bars
(4).

Change 1 2 - 7 1
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(3)

(4)

(5)

(6)

(7)

(8)

(9)

2-72

Push the hinge pin (2) out of the type
bar segment (14).
Remove the 26 type bars (3) and the 26
connecting bars (4) from the type bar seg-
ment (14) and from the mounting plate
(17).
Remove the two hexagonal nuts (5) and
lockwashers (6). Remove the setscrews
(7) from the type bar segment (14) and
the carriage frame. Remove the type
bar segment from the carriage frame.
Remove the type bar segment machine key
(8) from the carriage frame.
Remove the two machine screws (9). Re-
move the ribbon guide mounting bracket
( l 0 ) .
Remove the four machine screws (11).
Remove the stop plate (12).
Remove the two machine screws (15) and
lockwashers (16). Remove the guide
plate (18) and the mounting plate (17).

b. Reassembly.
(1) Reassemble the type bar group by revers-

ing the steps and procedures outlined in
a (2) through (9) above.

Note. Numbers 1 to 26 are stamped in both
the connecting bars and the type bars of com-
munication symbol machines, and numbers 1 to
27 are stamped on weather symbol machines.
Install the bars in matched pairs with the No. 1
set on the left hand side of the carriage.

(2) Replace the ribbon feed mechanism by re-
versing the procedures outlined in para-
graph 2-45a(1) through (3).

2-47. Disassembly and Reassembly of Car-
riage (all models except TT-300/FG)

(fig. 2-16)

a. Disassembly.
(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

Remove the carriage from the teletype-
writer (para 2-21 a ).
Remove the two machine screws (12) and
lockwashers (13) and remove the carriage
feed and return driving rack (14).
Remove the wingnut (15), lockwasher
(16), and platen lockup arm (17) from
the threaded end of the carriage guide
rail (18). Remove the carriage guide
rail from the rollers.
Remove the capscrews (19) and ball bear-
ings (20).

Remove the capscrews (21) and ball bear-
ings (22).
Remove the carriage locking stud (23)
from the carriage frame (28).
Remove the setscrew (24). Remove the
assembled roller mounting stud (27) and
ball bearing (26).
Remove the self-locking hexagonal nut
(25) and the ball bearing (26) from the
roller mounting stud (27).

b. Reassembly.
(1)

(2)

(3)

Reassemble the carriage by reversing the
steps and procedures outlined in a ( 2 )
through (8) above.
Replace tile carriage on the teletypewriter
(para 2-21 b ).
Adjust the carriage (paras 2-166 through
2-168, and 2-210).
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2-48. Disassembly and Reassembly
Type Basket (TT-300/FG Only)

a. Disassembly.
(1) Remove the type basket.

of

(2) Push the hinge pin (5) out of the type
bar segment (9).

(3) Remove the 26 type bars (6) from the
type bar segment (9).

( 4 )  R e m o v e  t h e  t w o  s c r e w s  ( 3 ) ,
lockwashers (4), and type bar segment (9) from
the carriage frame.

(5) Remove the two machine screws (8)
and the type bar segment machine key (7) from
the carriage frame.

(6) Remove the two machine
and type bar guide (11).

(7) Remove the four machine
and ribbon stop plate (13).

(8) Remove the two machine

screws (10)

screws (12)

screws (15)
and lockwashers (16) and the type bar stop ring
(17).

b.  Reassembly.
( 1 )  R e a s s e m b l e  t h e  t y p e  b a s k e t  b y

revers ing the procedure descr ibed in  a ( 2 )
through (8) above.

(2) Install the type baseket.

2–49. Disassembly and Reassembly of
Connecting Bar Assembly (TT-
300/FG Only)

(fig. 2-37)

a. Disassembly.
(1) Remove the type basket.
(2) Disconnect the 26 springs (1) from the

mounting plate (11) and from the connecting
bars (2).

(3) Remove the 26 connecting bars from
the connect ing bar  guide (7)  and the  guide
plate (12).

(4) Remove the two machine screws (3),
a n d  p l a i n w a s h e r s  ( 4 ) ,  l o c k w a s h e r s  ( 5 ) ,
connecting bar guide frame (6), connecting bar
guide (7), and lockwashers (8).

(5) Remove the two machine screws (9),
lockwashers  (10) ,  mounting plate  (11) ,  and
guide plate (12).

b. Reassembly. Reassemble
b a r  a s s e m b l y  b y  r e v e r s i n g
described in a (2) through (5)

2-74 Change 2

the connecting
the procedure
above.

2-50. Disassembly and Reassembly of
Selector Magnet

NOTE
Either  one of  two selector  magnet
a s sembl i e s a r e  u s e d  o n t h e s e
t e l e t y p e w r i t e r s .  O n e  m a g n e t  i s
provided with terminals (fig. 2-38),
the other magnet without terminals
(fig. 2-39).

a .  D i s a s s e m b l y - T e r m i n a l  M a g n e t  ( f i g .
2-38).

(1) Remove the two machine screws (1),
flat washers (2), and lockwashers (3). Remove
the selector magnet assembly from the frame of
the teletypewriter.

( 2 )  Re move  t he  two  c o t t e r  p in s  ( 4 ) .
Remove the cover  (5)  and the two cover-
springs (6).

NOTE
Subparagraphs (3), (4), and (5) below
are not applicable to TT-664(*)/FG
and TT-665/FG.

(3) Remove the two machine screws (7)
and lockwashers (8). Remove the assembled
resistor (14) and bracket (11).

(4) Remove the locking nut (9) and the
hexagonal nut (10) from the threaded bushing
o f  t he  r e s i s t o r  ( 14 ) .  Remove  t he  r e s i s t o r
mounting bracket (11) from the resistor.

(5) Unsolder the two electrical leads in the
tubing (12)  f rom the terminal  posts  on the
selector magnet (24), and from the terminal
l ugs  on  t he  r e s i s t o r  ( 14 ) .  Tag  t he  l e ads .
Remove the tubing from the electrical cable
assembly. Remove the two pieces of insulating
tubing (13) from the electrical leads at the
resistor.

(6) Remove the hexagonal nut (15) and
lockwasher (43) from selector magnet cable
stud (18). Remove the electrical clamp (16)
from the selector magnet cable stud.

(7) Unsolder the six electrical wires of the
selector  or  magnet  cable (17)  from the s ix
terminal posts of the selector magnet (24) and
tag the leads.  Remove the selector  magnet
cable from the electrical clamp (16).

(8)  Remove the selector  magnet  cable
stud (18), flat washer (19), lockwasher (20),
machine screw (21) ,  f la t  washer  (22) ,  and
lockwasher (23). Remove the selector magnet
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(24) and the magnet bracket (25).
(9) Remove the setscrew (26) that holds

the magnet (27 ) in the selector magnet bracket
(42); mark the magnet and bracket before
removing the magnet from the bracket.

(10) Remove the setscrew (28) that holds
the armature lever mounting shaft (31) in the
selector magnet bracket (42).

(11 ) Remove the retainer rings (29 and 30)
from the armature mounting shaft (31). Slide
the armature lever mounting shaft from the
armature (32) and from the selector magnet
bracket (42). Remove the armature from the
selector magnet bracket.

(12) Remove the machine screw (33) and
lockwasher (34). Remove the assembled
armature stop bracket (37).

(13) Remove the two machine screws (35)
and hexagonal nuts (36) from the armature
stop bracket (37).

(14) Remove the two armature leaf spring
stop screws (38) and hexagonal nuts (39) from
the selector magnet bracket (42).

(15) Remove the setscrews (40 and 41)
from the selector magnet bracket (42).

b. Disassembly -Nonterminal Magnet (fig.
2-39)

(1) Remove the two machine screws (1),
flat washers (2), and lockwashers (3). Remove
the selector magnet assembly from the
teletypewriter.

NOTE
Subparagraphs (2) and (3) below are
not applicable to TT-664(*)/FG and
TT-665/FG.
(2) Remove the two machine screws (4)

and lockwashers (5). Remove the assembled
resistor (11) and resistor mounting bracket (8).

(3) Unsolder the electrical leads in the
tubing (9) from the two terminal posts on the
selector magnet (19) and from the terminal lugs
of the resistor (11). Tag the leads. Remove the
tubing from the electrical cable assembly.
Remove the pieces of tubing (10) from the
electrical leads at the potentiometer.

(4) Remove the machine screw (12), flat
washer (13), lockwasher (14). Remove the
electrical clamp (15) from the selector magnet
electrical leads. Remove the machine screw
(16), flat washer (17), and lockwasher (18),
Remove the selector magnet (19) and the

magnet bracket (21).
(5) Remove the electrical connector (20)

from the electrical leads. Tag the leads.
(6) Remove the setscrew (22), mark the

bar magnet (23), the selector magnet bracket
(38), and remove the magnet.

(7) Remove the setscrew (24) from the
selector magnet bracket (38 ).

(8) Remove the retainer rings (25) and
26). Slide the armature mounting shaft (24)
from the armature (28) and from the selector
magnet bracket (38). Remove the armature
from the magnet bracket.

(9) Remove the machine screw (29) and
lockwasher (30). Remove the assembled
armature stop bracket (33).

(10) Remove the two machine screws (31)
and hexagonal nuts (32) from the armature
stop bracket (33).

(11 ) Remove the two armature leaf spring
stop screws (34) and hexagonal nuts (35) from
the magnet bracket (38).

c. Reassembly-Terminal Magnet (fig. 2-38).
(1) Install the four setscrews (41 and 40)

in the selector magnet bracket (42). Place the
leading ends flush with the surface of the
mounting bracket.

(2) Install the hexagonal nuts (39). Screw
them about halfway up the threads of the
armature leaf spring stop screws (38). Install
the machine screws in the selector magnet
bracket (42).

(3) Screw the hexagonal nuts (36) onto the
machine screws (35). Install the machine
screws in the armature stop bracket (37), with
the ends of the machine screws approximately
flush with the face of the armature stop
bracket.

(4) Position the armature stop bracket
(37) on the selector magnet bracket (42).
Fasten it in place with a machine screw (33)
and lockwasher (34).

(5) Position the armature (32) in the
selector magnet bracket (42). Insert the
armature mounting shaft (31) through the
selector magnet bracket, armature, and
armature stop bracket (37). Install the retainer
rings (30 and 29) on the armature mounting
shaft.

(6) Hold the armature mounting shaft
(31) in the selector magnet bracket (42) with a
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setscrew (28).
(7) Assemble the magnet (27) on the

selector magnet bracket (42). Leave a gap of
.015 inch between the south pole of the magnet
and the armature stop bracket (37) (para 168).
Fasten the bar magnet in place with a setscrew
(26). The north pole of the bar magnet is
designated by a red dot.

(8) Position the bracket (25) on the
selector magnet bracket (32) and on the end of
the magnet for a full surface contact.

(9) Position the selector magnet (24) on
the selector magnet bracket (42). Fasten the
magnet bracket (25) and the selector magnet
on the selector magnet bracket with a
lockwasher (23), flat washer (22), machine
screw (21), lockwasher (20), flat washer (19),
and selector magnet cable stud (18). Adjust the
position of the selector magnet before
tightening the mounting machine screw (21)
and the selector magnet cable study (18) (para
2-135).

(10) Insert the selector magnet cable (17)
through the electrical clamp (16). Solder the
ends of the six electrical wires in the cable and
the two resistor wires to the proper terminals
on the selector magnet.

(11 ) Position the electrical clamp (16) on
the studs of the selector magnet cable stud (18)
and secure it with the lockwasher (43) and
hexagonal nut (15).

NOTE
Subparagraphs (12), (13), and (14)
b e l o w  a r e  n o t appl i cab le  to
TT-664(*)/FG and TT-665/FG.

(12) Slide the two pieces of tubing (13)
over the ends of the wires in the tubing (12).
Solder the two wires to the two terminal lugs
on the resistor (14). Slide the two pieces of
insulat ing  tubing over the soldered
connections.

(13) Install the resistor (14) on the
resistor mounting bracket (11). Fasten it in
place with a hexagonal nut (10). Install and
tighten the locking-nut (9) fingertight.

(14) Fasten the assembled resistor (14)
and resistor mounting bracket (11) to the
selector magnet bracket  (42)  wi th  two
lockwashers (8) and machine screws (7).

(15) Place the two cover-springs (6) on the

studs on the selector magnet (24). Install the
cover (5) on the studs and secure it with two
cotter pins (4).

( 16) Adjust the selector magnet attractive
force and armature clearance (para 2-136).

(17) Adjust the selector magnet attractive
force and leaf spring alinement (para 2-138).

(18) Install the selector magnet bracket
(42) on the frame of the teletypewriter with the
two machine screws (1), flat washers (2), and
lockwashers (3).

(19) Adjust the alinement of the selector
and stop levers with the selector magnet (para
2-139) .

(20) Adjust the alinement of the selector
and Y-levers with the selector magnet (para
2-140) .

(21) Adjust the clearance between the
selector levers and the armature blade of the
selector magnet (para 2–141).

d. Reassembly-Nonterminal Magnet (fig.
2-39) .

(1) Install the setscrews (37 and 36) in the
selector magnet bracket (38), with the leading
ends of the screws flush with surface of the
mounting bracket.

(2) Screw the hexagonal nuts (35) about
halfway up the threads on the armature leaf
spring stop screws (34). Install the machine
screws in the selector magnet bracket (38).

(3) Install the hexagonal nuts (32) on the
machine screws (31). Install the machine
screws in the armature stop bracket (33) with
the end of the machine screws approximately
flush with the face of the armature stop
bracket.

(4) Position the armature stop bracket
(33) on the selector magnet bracket (38).
Fasten it with a machine screw (29) and
lockwasher (30).

(5) Position the armature (28) in the
selector magnet bracket (38). Insert the
armature lever mounting shaft (27) through
the selector magnet bracket, armature, and
armature stop bracket. Install the retainer
rings (25 and 26) on the armature mounting
shaft.

(6) Fasten the armature lever mounting
shaft (27) in the selector magnet bracket with a
setscrew (24).

(7) Assemble the bar magnet (23) on the
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selector magnet bracket (38). Leave a gap of
.015 inch between the south pole of the bar
magnet and the end of the armature stop
bracket (para 2-134). Fasten the bar magnet
with a setscrew (26). The north pole of the bar
magnet is designated by the red dot.

(8) Position the bracket (21) on the
selector magnet bracket (38) and on the end of
the bar magnet for full surface contact.

(9) Position the selector magnet (19) on the
selector magnet bracket (38). Fasten one side
of the selector magnet to the bracket with a
lockwasher (18), flat washer (17), and machine
screw (16). Place the electrical clamp (15) on
the electrical leads from the selector magnet.
Secure the other side of the selector magnet to
the selector magnet bracket and fasten the
electrical clamp to the selector magnet with a
lockwasher (14), flat washer (13), and machine
screw (12).

NOTE
Subparagraphs (10) through (13)
below are not applicable to
TT-664(*)/FG and TT-665/FG.

(10) Solder the resistor electrical leads to
the terminals of the selector magnet (19).

(11) Slide the pieces of tubing (10) over
the ends of the wires in the tubing (9). Solder
the cable wires to the terminal lugs on the
resistor (11). Slide the pieces of tubing over the
solder joints.

(12) Position the resistor (11) on the
resistor mounting bracket (8) and secure it
with a hexagonal nut (7). Tighten the locking
nut (6) fingertight.

(13) Attach the assembled resistor (11)
and resistor mounting bracket (8) on the
selector mounting bracket (38) with two
lockwashers (5) and machine screws (4).

(14) Adjust the selector magnet attractive
force and armature clearance as instructed in
paragraph 2-136.

(15) Adjust the selector magnet attractive
force and leaf spring alinement (para 2-138).

(16) Install the selector magnet bracket
(38) on the teletypewriter frame with two
machine screws (1), flat washers (2), and

(17) Adjust the alinement of the selector
and stop levers with the selector magnet (para
2-139) .

(18) Adjust the alinement of the selector
and Y-levers with the selector magnet para
2-140) .

(19) Adjust the clearance between the
selector levers and the armature blade of the
selector magnet (para 174).

2–51. Disassembly and Reassembly of
Rangefinder

(fig. 2-40)
a. Disassembly.

(1) Remove the two machine screws (1)
and lockwashers (2). Remove the assembled
selector lever comb bracket (18).

(2) Remove the two socket-head machine
screws (3) and lockwashers (4). Remove the
selector lever guide comb (5).

(3) Remove the self-locking hexagonal nut
(8) and the flat washer (9) that attach the
orientation lever (10) to the orientation lever
stud (11). Remove the assembled orientation
lever and machine screw (7). If a felt washer
(19) is present, remove it from the orientation
lever study.

(4) Remove the self-locking hexagonal nut
(6) and machine screw (7) from the orientation
lever (10).

(5) Remove the orientation lever stud
(11).

(6) Remove the two setscrews (12) that
hold the rangefinder cam (13) to the shaft of
the rangefinder dial assembly (15), Pull the dial
assembly from the rangefinder cam (13) and
the spacer (14).

(7) Remove the setscrew (16) that holds
the positioning ball (17 ) in the selector lever
comb bracket (18). Remove the positioning
ball.

b. Reassembly.
(1) Insert the positioning ball (17) in the

selector lever comb bracket (18). Fasten it
loosely with a setscrew (16).

(2) Start the end of the shaft of the
rangefinder dial assembly (15) in the hole in

lockwashers (3).
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S p r i n g ,  5 0 5 9 5
Hinge pin. 50572
T y p e  b a r
C o n n e c t i n g  b a r
H e x a g o n a l  n u t ,  1 0 5 0 9
L o c k w a h s e r ,  1 0 4 3 1
S e t s c r e w ,  1 0 2 1 4
T y p e  b a r  s e g m e n t  m a c h i n e  k e y .  5 0 5 5 0
M a c h i n e  s c r e w ,  1 0 3 0 6

1 0
11
1 2

1 3
1 4
1 5
1 6
1 7
1 8

T M 2 2 3 0 - 5 3 3

R i b b o n  g u i d e  m o u n t i n g  b r a c k e t ,  5 5 1 4 7
M a c h i n e  s c r e w ,  5 1 1 3 2
Ribbon stop plate .  55791
Type bar  bumper  plate  shim,  51244 to  51247
T y p e  b a r  s e g m e n t ,  5 0 5 4 9
M a c h i n e  s c r e w ,  1 0 0 2 5
L o c k w a s h e r ,  1 0 4 3 0
M o u n t i n g  p l a t e ,  5 0 5 4 8
G u i d e  p l a t e ,  5 0 5 4 7

6
7
8
9

F i g u r e  2 - 3 5 . T y p e  b a r  g r o u p ,  e x p l o d e d  v i e w .

the selector levcr comb bracket (18). (3)
Position the spacer (14) and the range-
finder cam (13) 011 the shaft and com-
plete the dial assembly installation.
Hold the range finder cam on the shaft
loosely with the two setscrews (12). (4)

Install the orientation lever stud (11) on
the selector lever comb bracket (18). If
available, install a felt washer (19) on

the hexagonal portion of the orientation
lever stud.
Install the machine screw (7) in the
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(5)

(6)

(7)

(8)

orientation lever (10) at approximately
the correct position and lock it with the
self-locking hexagonal nut (6).
Position the orientation lever (10) on the
orientation stud (11). Secure it with a
flat washer (9) and a self-locking hex-
agonal nut (8).
Attach the selector lever guide comb (5)
to the selector lever comb bracket (18)
with the two lockwashers (4) and ma-
chine screws (3). Push the ends of the
levers with a small screw driver while
maneuvering the lever stop into position.
Attach the selector lever comb bracket
to the frame of the teletypewriter with
the two lockwashers (2) and machine
screws (1).
Adjust the rangefinder (paras 2–128
through 2-131).

2-52.  Disassembly and Reassembly of  Se-

lector Levers and Y-Levers
(fig.2-41)

a. Disassembly
(1)

(2)

(3)

(4)

(5)

Unhook the ends of the six selector lever
springs (1) from the anchor post (2),
from the stop lever (35), and from the five
selector levers (32). Remove the six
springs.
Remove the hexagonal nut (3) from the
anchor post (2); remove the anchor post
from the teletypewriter frame.
Unhook the ends of the Y-lever detent
springs (4) from the five Y-lever detents
(9,11,13,15, and 18) and from the Y-lever
detent spring bracket (48). Remove the
y-lever detent springs.
Remove the hexagonal nut, (5), lock-
washer (6), and centering sleeve (7) from
the Y-lever detent pivot (47). Remove
the five thrust washers (8, 10, 12, 14 and
16) and five Y-lever detents (9, 11, 13, 15,
and 18) alternately, and the flat washer
(17) from the centering sleeve (7).
Remove the two setscrews (19) that hold
the spacing collar (20) on the end of the
Y-lever pivot stud (52). If present, re-
move the felt washer (55). On the TT-
98C/FG, remove the machine screw (58),
flat washer (59) and clamp nut (60). Re-

(6)

(7)

(8)

(9)

TM 11-5815-200-35

move the machine screws (61), lock-
washers (62), and flat washers (63) that
hold the Y-lever-eccentric tie (64) to the
Y-lever stud bracket (65). Remove the
Y-lever stud bracket (65), Y-lever-eccen-
tric tie (64), and spacer (66). Remove
the flat washers (21, 23, 25, 27, and 29)
and Y-levers (22, 24,26, 28, and 30) alter-
nately, felt. washer (56), if present and
the collar (31) from the Y-lever pivot stud
(52).
Remove the five selector levers (32) from
the bearings (37, 39, 41, 43, and 45).
Remove the self-locking hexagonal nut
(33) and the eccentric bearing (34) from
the selector lever pivot stud (50). Re-
move the stop lever (35), felt washer
(57), if present and the flat washer (36).
Remove the bearings (37, 39, 41, 43, and
45) and the flat washers (38, 40, 42, and
44) alternately, and remove the collar
(46) from the selector lever pivot stud
(50).
Remove the Y-lever detent pivot (47) and
the Y-lever detent spring - bracket (48)
from the teletypewriter frame.

(10) Remove the setscrew (49) that holds the
selector lever pivot stud (50) to the tele-
typewriter frame. Remove the selector
lever pivot stud.

(11) Remove the setscrew (51) that holds the
Y-lever pivot stud (52) to the teletype-
writer frame. Remove the Y-lever pivot
stud.

(12) Remove the transfer lever assembly.

(13) Remove the setscrew (53) that holds the
Y-lever eccentric stop (54) to the teletype-
writer frame. Remove the Y-lever eccen-
tric stop.

b. Reassembly.

Note. When replacing either Y-levers or selector levers,
replace an entire set. Do not uSe a combination of new
and old levers.

(1)

(2)

(3)

Install the Y-lever eccentric stop (54) in
the teletypewriter frame. Fasten it with
a setscrew (53).
Replace the transfer lever assembly.
lnstall the Y-lever pivot stud (52) in the
teletypewriter frame. Fasten it with a
setscrew (51).
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1 Screw, 62617
2 Lockwasher, 10429
3 Screw, 62616
4 Lockwasher, 10431
5 Hinge pin, 50572
6 Type bar, 50054A through 50068A and 50071A through

50079A
7 Type bar segment machine key, 50550
8 Machine screw, 10186

9 Type bar segment, 62602A
10 Machine screw, 10306
11 Type bar guide, 62603A
12 Machine screw, 51132
13 Ribbon stop plate,55791
15 Machine screw, 10429
16 Lockwasher, 10004
17 Type bar stop ring, 62604
18 Setscrew, 10226

Figure 2-36. Type basket, exploded view (TT–300/FG only).
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(4)

( 5)

(6)

Figure 2-37. Connecting bar assembly, exploded

Install the selector lever pivot stud (50) (7)
in the teletypewriter frame. Fasten it
with a setscrew (49).
Position the Y-lever detent spring bracket (8)
(48) on the teletypewriter frame. Secure
it by installing the Y-lever detent pivot
(47).
Install the collar (46), the bearings (45,
43, 41, 39, and 37), and the flat washers
(42, 44, 40, and 38) alternately, and the
flat washer (36), felt washer (57), if
available and stop lever (35) on the selec- (9)
tor lever pivot, stud (50). Secure the
assembly with an eccentric bearing (34)
and self-locking hexagonal nut (33). Do
not tighten the nut.

view ( TT–300/FG only).

Position the five selector levers (32) in
their original positions on the five bear-
ings.
Assemble the collar (31), felt washer
(56), if available, the Y-levers (30,28,26,
24, and 22), and flat, washers (29, 27, 25,
23, and 21) alternately on tile Y-lever pivot
stud (52). Install a felt washer (55), if
available and the collar (20) on the Y-
lever pivot stud (52). Fasten it with
the setscrew (19).
Install the thrust washers (8, 10, 12, 14,
and 16) and the Y-lever detents (9, 11,
13, 15, and 18) alternately, with a flat
washer (17) before the last detent (18),
on the centering sleeve.
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(10) Install the centering sleeve (7) on the
Y-lever detent pivot (47). Secure it with
a lockwasher (6) hexagonal nut (5).

(11) Hook the ends of the five Y-lever detent
springs (4) to the holes in the Y-lever
detents and in the Y-lever detent spring
bracket (48).

(12) Install the select or spring anchor post

(13)

(14)

(2) in the teletypewriter frame. Lock
the post, with a hexagonal nut (3).

Hook the six selector lever springs (1)
in the. holes in tile selector spring anchor
post (2) and to tile five selector levers
(32), and the stop levers (35).
On the TT-98C/FG, reassemble the Y-

lever stabilizer mechanism by reversing
the procedure described in a (5) above.
Adjust the Y-lever stud bracket.

(15) Adjust the selector levers and Y-levers

2 - 5 3 .

(paras 2-105, 2-120, 2-126, 2-128, 2-130
and 2–139).

Disassembly and Reassembly of

Transfer Lever Assembly
(fig. 2-42)

a. Disassembly.
(1)

(2)

(3)

(4)

(5)
(6)

(7)

Remove tile receiving unit from the base
(para 2-17 a).
Remove the transfer lever spring (1).
Remove the self-locking hexagonal nut
(2) and flat, washer (3) that hold the
T-levers (4, 7, 9, 11, and 13) on the T-lever
pivot stud (17).
Remove the T-levers, flat washers, and
shim (4 through 13).
Remove the felt (14).
Remove the hexagonal nut (15), lock-
washer (16), and T-lever pivot stud (17).
Remove the machine screw (18) and the
assembled clutch latch (19). Remove the
hexagonal nut (20), lockwasher (21),
machine screw (22) and ball bearing
(23).

Note. Equipments may be supplied with
either split shaft collars (25, 30 and 31) or
solid shaft collar (48). Solid collars are,
secured with two setscrews (46 and 47). The
transfer lever shaft has flat surfaces to
accommodate the setscrews. Each split shaft
collar is secured with one socket-head machine
screw.

TM 11-5815-200-35

(8) Remove the machine screw (24) and
shaft collar (25) (or setscrews (46 and
47) and shaft collar (48), if solid collars
are used ).

(9) Remove the machine screws (26 and 27)
(or setscrews (46 and 47) if solid collars
are used) from the collars.

(10) Pull the transfer lever assembly (28)
out of the bearings in the teletypewriter
frame. Catch the felt (29) and collars
(30, 31, and 32) as they fall from the
shaft of the transfer lever assembly. Re-
move the felt (33) from the shaft.

(11) Remove the spring stud (34) from the

(12)

(13)

transfer lever assembly (28).
Remove the self-locking hexagonal nut

(35) and the transfer lever roller stud
(36) from the transfer lever assembly
(28).
Disconnect both ends of the spring (37)

and remove it.
(14) Remove tile retainer ring (38), trans-

fer lever latch (39), and three felts (40).
(15) Remove tile transfer lever latch stud

(41).
(16) Remove tile machine screw (42), flat

washer (43), and lockwasher (44). Re-
move the spring post eccentric (45).

b. Reassembly.
(1) Reassemble the transfer lever assembly

by reversing the procedures in a above.
(2) Adust the transfer lever assembly as

described in paragraphs 2-117, 2-119,
2–123, through 2–125, and 2–132.

2-54. Disassembly and Reassembly of Print

Bail Blade Shaft
( fig. 2-43 )

a. Disassembly.
(1)

(2)

(3)

(4)

Remove the receiving unit from the base
( para 2-17 a ).
Remove the transfer lever shaft (para
2-53 a )

Remove the two setscrews that hold the
print cam to the function shaft. Slide the
print cam to the selector side of the tele-
typewriter. Be careful not to lose the
bushing ont he cam follower stud.
Unhook the print cam follower spring
(1) from the print, cam follower (8) and
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(5)

(6)

from the spring post on the teletypewriter
frame.
Remove two screws and lockwashers that (7)
hold the middle bearing cap to the frame
assembly. Remove the middle bearing (8)
cap by sliding it toward the selector side
of the teletypewriter.
Remove the print bail blade shaft (13),
print bail blade (12), and print cam fol-
lower (8) by moving it toward the selec- (9)
tor side of the teletypewriter, free of the

bearing. If present, renlove the felt
washers (14) and (16).
Remove the bushing (2), locknut (4), and
stud (3) from the print cam follower.
remove the nut (5), machine screw (6),
and washer (7) that hold the print cam
follower (8) to the print bail blade shaft
(1:3) and remove the follower. If present,
remove the two felt washers (15 ).

Remove the three machine screws (9),
lockwashers (10), and washers (11) that
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hold the print bail blade (12) to the print bail
blade shaft (13) and remove the blade.

b. Reassembly.
(1) Position the print bail blade (12) on

the print bail blade shaft (13). Fasten it with
the three screws (9), lockwashers (10), and
washers (11). If available, install two felt
washers (15) on the print bail blade shaft.

(2) Position the print cam follower (8) on
the print bail blade shaft (13). Fasten it with a
machine screw (6), plain washer (7), and nut
(5). If available, install two felt washers (14)
and (16) on the print bail blade shaft.

(3) Position the stud (3) on the cam
follower (8) and secure it with a locknut (4).
Install the bushing (2) on the stud.

(4) Insert the end of the print bail blade
shaft with the bushing (2) in the function side
of the teletypewriter.

(5) Position the bearing cap on the
opposite end of the print bail blade shaft.
Secure the bearing cap to the frame with two
screws and lockwashers.

(6) Attach the print cam follower spring
(1) to the print cam follower (8) and the spring
post on the teletypewriter.

(7) Slide the print cam to engage the print
cam follower (8). Secure the cam to the

1
2
3

:
6

i
9

10
11
12
13

::
16
17
18

;:
21
22

Machine screw, 10018-01
Flat washer, 10464
Lockwasher, 10420
Cotter pin, 10806
Cover, 56089
Cover-spring, 56091
Machine screw, 10032’
Lockwasher, 10430’
Locking nut”
Hexagonal nut, 10529’
Resistor mounting bracket, 53333’
Tubing ~
Insulating tubing’
Resistor, 20025 a (includes Item 9)
Hexagonal nut, 10501
Electrical  clamp, 20513
Selector magnet cable, 53545A
Selector magnet cable stud, 56127
Flat washer, 51408
Lockwasher, 10430
Machine screw, 10011
Flat washer, 51408

function shaft with
(8) Replace the

2-53 b ).
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two setscrews.
transfer lever shaft (para

(9) Adjust the print bail blade shaft (para
2-184 and 2-185).

(10) Replace the receiving unit on the base
(para 2-17b).

2–55. Disassembly and Reassembly of
Signal Bell

(fig. 2-44)
a. Disassembly.

(1) Remove two machine screws (1) and
lockwashers (2) and remove the signal bell
assembly by sliding it downward until the bell
clapper (10) and the motor stop function lever
(13) are clear of their punch bars.

(2) Remove the locknut (3) and signal bell
(4).

(3) Remove the locknut (5) and machine
screw (6) and remove the clapper stop (7).

(4) Remove the spring (8) from the
clapper (10) and signal bell bracket (14).

(5) Remove the retainer ring (9) and the
signal bell clapper (10).

(6) Unhook the spring (11) from the mo-
tor stop function lever (13) and from the

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

Lockwasher, 10430
Selector magnet, 56126A
Bracket, 52292
Setscrew, 10220
Magnet, 61973
Setscrew, 10225
Retainer ring, 10969
Retainer ring, 10969
Armature lever mounting shaft, 52288
Armature, 54092A
Machine screw, 10010
Lockwasher, 10404
Machine screw, 53183
Hexagonal nut, 10507
Armature stop bracket, 52529
Armature leaf spring stop screw, 53183
Hexagonal nut, 10507
Setscrew, 10235
Setscrew, 10221
Selector magnet bracket, 52528
Lockwasher, 10430

Figure 2-38. Terminal selector magnet,  exploded view.

NOTE Some selector mechanisms include two locking tabs, 59896 and two machine screws, 10058, instead of hexagonal

nuts to lock the armature leaf spring stop screws (38) in  position and a lockwasher, 10419 on the shaft of the resistor

(item 14).

a Not applicable to TT-664(*)/FG and TT-665/FG.
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13

18
19

Machine screw, 10018
Flat washer, 10464
Lockwasher, 10420
Machine screw, 10032a
Lockwasher, 10430 J
Locking nut’
Hexagonal nut, 10529’
Resistor mounting bracket, 53333’
Tubing=
Tubinga
Resistor. 20025 (includes item 6) a
Machine screw, 10011
Flat washer, 50315
Lockwasher, 10430
Electrical clamp, 20513
Machine screw, 10011
Flat washer, 50315
Lockwasher, 10430
Selector magnet, 53550A

20 Electrical  connector,  20419
21 Magnet  bracket,  52292
22 Setscrew,  10220
23 Bar magnet,  61973
24 Setscrew,  10225
25 Retainer ring, 10969
26 Retainer  ring, 10969
27 Armature  lever  mounting  shaft, 52288
28 Armature,  54092A
29 Machine screw,  10010
30 Lockwasher,  10404
31 Machine screw, 53183
32 Hexagonal  nut,  10507
33 Armature  stop bracket,  52529
34 Armature  leaf spring stop screw, 53183
35 Hexagonal  nut,  10507
36 Setscrew,  10221
37 Setscrew,  10235
38 Selector magnet bracket,  52528

aNot applicable to TT-664(*)/FG and TT-665/FG.

Figure 2-39. Nonterminal selector magnet,  exploded view.

spring post on the signal bell bracket (14).
(7) Remove the retainer ring (12) and the

motor stop function lever (13).
b. Reassembly.

(1 )  Reassemble  the  s ignal  be l l  by
reversing the procedures outlined in a above.

(2) Adjust the signal bell (para 2-226).

2–56. Disassembly and Reassembly of
Manual Space Mechanism

a. Disassembly.
(1) Remove ‘the retainer ring (1, fig. 2-54)

that holds the stop bar shift lever (3) to the
connector link (5). Remove the retainer ring (2)
that holds the stop bar shift lever (3) on the
stud (4). Remove the stop bar shift lever.

(2) Remove the retainer ring (1, fig. 2-45)
that holds the link (7) to the manual space bell
crank (9).

(3) Remove the stud (4, fig. 2-54). Re-
move the assembled push button and link
(items 2, 3, 4, 5, 6, and 7, fig. 2-45).

(4) Remove the manual space pushbutton
(2) from the link (7). Remove the manual space
pushbutton spring (3), bracket (4), and washer
(5).

(5) Remove the nut (6) from the link (7).
(6) Remove the retainer ring (8) and the

manual space bell crank (9).
(7) Remove the self-locking hexagonal nut

(10) and bracket (11).
b. Reassembly.

(1 )  Reassemble  the  manual  space
mechanism by reversing the procedure outlined
in a above.

(2) Adjust the manual space mechanism
(para 2-158).

2–57. Disassembly and Reassembly of
Function Mechanism

a. Disassembly.
(1) Remove the self-locking hexagonal nut

(10, fig. 2-45). Remove the manual space
bracket (11).

(2) Remove the mounting bracket stud
(1, fig. 2-46), l ockwasher  (2 ) ,  mount ing
bracket stud (3), and lockwasher (4) that hold
the function bracket (24) to the function side of
the teletypewriter frame.

(3) Remove the retainer ring (5) and the
assembled function bracket mechanism.

(4) Remove the platen latch spring (6)
from the platen latch (8) and from the spring
post on the function bracket (24).

(5) Remove the retainer ring (7) and the
platen latch (8), and the felt washer (36), if
present.

(6) Remove the supporting lever spring
(9) from the support lever (17) and from the
stud on the function bracket (24).

(7) Remove the retainer ring (10). Re-
move the pin (11) and the assembled function
cam follower (14) and support lever (17). Catch
the” two felt washers (37), if present.
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Machine screw, 10018 11
I.ockwvmher,  10M1 12
Mnchine screw, 10004 13
T,ockwasher, 10429 14
Selector lever guide comb, 50511 15
Wf-locklng hexagonal nut, 10500 16
Muchine screw, 10000 17
Self-locking hexagonal nut, 10500 18
Flat washer, 50414 19
Orientatkm  lever. Ci3112

orientation lever stud, 53111
Setscrew, 10203
Raneetinder cam. 50317

Spa;er, 51424
Rangeflnder  dial assembly, EW20A
Set&rew, 10203
Positioning ball, 53308A

Selector  lever comb bracket,  S3109

Felt  washer,  61480  (Included  as lubrication  reservoir

on some  teletypewriters)

Figure 2-40. Range  finder, exploded  view.

(8)

(9)

Remove the cam follower roller (12) the shaft collar (20), carriage-feed lever
from the function cam follower (14). (21), spacer (22), the three felt washers
Remove the retainer ring (13). Remove (40), if present, and the unshift lever
the function cam follower (14), Catch (23) as they fall from the pivot.
the two felt washers (38), if present. (12) Remove the two machine screws (25)

(10) Remove the self-locking hexagonal nut and lockwwshers (26). Remove the guide
(15) and the function cam follower pivot block (33).
stud (16). (13) Remove the two machine screws (27)

(11) Remove the felt washers (39), if pres- and lockwashers (28) that hold the side
ent, nnd loosen the two setscrews (18). plate (29) to the punch bar guide block
Remove the pivot (19) slowly and catch (33). Remove the side plate, aperture

Change 1



gate (30), signal bell punch bar (31),
motor stop punch bar (32), blank punch
bar (34), and letters punch bar (35) from
the punch bar guide block (33).

b. Reassembly.
(1) Reassemble the function mechanism by

reversing the steps and procedures out-
lined in a(2) through (13) above.

(2) Replace the manual space bracket by re-

2 - 5 8 .

versing the removal procedures outlined
in a (1) above.

Disassembly and Reassembly of Line

Feed and Platen Shift (Not Applicable

to TT-98C/FG)

a. Disassembly.
(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

Remove the retainer ring (1, fig. 2-47)
and the delaying lever (2) and felt washer
(38) if present.
Remove the delaying latch spring (3)
from the delaying latch (5) and from
the stop bar shift link bracket (9).
Remove tile retainer ring (4) and the de-
laying latch (5) from the pivot stud o n
the stop bar shift link bracket (9). Re-
move the felt washer (39) if present.
Remove the machine screw (6) and lock-
washer (7) from the bell crank pivot
bracket (37). Catch the flat washer (8)
as it drops out.
Remove the adjustable bell crank spring
(10) from the adjustable bell crank (17)
and from the bell crank pivot bracket
(37).
Remove the line feed and figures-shift
cam follower spring (11) from the platen
shift cam follower (27) and from the line
feed cam follower (13).
Remove the retainer ring (12) from the
pivot stud on the line feed bell crank (24).
Slide the line feed cam follower (13)

down to unhook it from the function
shaft. Remove the line feed cam follower.
Remove the self-locking hexagonal nut
(14), flat washer (16), and machine screw
(15). Remove the adjustable bell crank
(17).
Remove the retainer ring (18) from the
pivot stud on the line feed bell crank (24).

TM 11-5815-200-35

(10) Remove the two machine screws (19),
flat washers (20), and lockwashers (21).
Remove the connecting link (23) from the
connecting link (22).

(11) Remove the line feed bell crank (24),
and the felt washer (40) if present.

(12) Remove the platen shift bell crank
spring (25) frolll tile platen shift bell
crank and from the platen bracket link.

(13) Remove the set screw (36, fig. 2-19) that
holds the spacing collar (37) to the cam
follower stop stud (38). Remove the spac-
ing collar and the cam follower stop Stud.

(14) Remove the retainer ring (26, fig. 2-47)
from the pivot stud on the platen shift
bell crank (30). Slide the platen shift
cam follower (27) down to clear the func-
tion shaft. Remove the function shaft
(para 2-22 a ). Remove the platen shift
cam follower.

(15) Remove the retainer ring (28) from the
pivot stud on the platen shift bell crank
(30). Remove the platen shift link (29)
from the pivot stud.

(16) Remove the platen shift bell crank (30)
and remove the fe lt  washer (41)  i f
present.

(17) Remove the carriage-return bell crank
spring (31) from the bell crank pivot
bracket (37) and from the carriage re-
turn sensing lever.

(18) Remove the platen lower case latch
spring (32) from the platen lower case
latch (34) and from the bell crank pivot
bracket (37).

(19) Remove the retainer ring (33) from the
pivot post on the bell crank pivot bracket
(37). Remove the platen lower case latch
(34) and the felt washers (42) and (43)
if present.

(20) Remove the two machine screws (35)
and lockwashers (36). Remove the bell
crank pivot bracket (37).

b. Reassembly.
(1)

(2)

Reassemble the line feed and platen shift
mechanism by reversing the procedures
outlined in a above.
Adjust tile line feed and platen shift
mechanism (paras 2-202, 2-204, and

2–211 through 2-214).
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Figure 2-42. Transfer lever shaft, exploded view.
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TM 11-5815-200-35

Figure 2-43. Print bail blade shaft, exploded view.

aIncluded as lubrication reservoir on some teletypewriters.

2-59. Disassembly and Reassembly of Line-
Feed and Platen Shift Mechanisms
(TT-98C/FG)

(fig. 2-48)

a. Disassembly.
(1)

(2)
(3)

(4)

(5)

(6)

Remove the retainer ring (1), delaying
lever (2), and felt (3).
Remove the delaying latch spring (4).
Remove the retainer ring (5), delaying
latch (6), and felt (7).
Remove the machine screw (8), lock-
washer (9), and flat washers (10 and 12).
Remove the stop bar shift link (para 2-
68 a(1)-(7)). Remove the stop bar shift
link bracket (11).
Remove the retainer ring (13 ) and platen-
shift link (14).

(7)

(8)

(9)

Remove the retainer ring (15). Remove
the machine screw (17), lockwasher (18),
and flat washer (19). Remove the con-
nect ing link (16) and adjusting link (20).
Remove the pawl spring (21), bellcrank
spring (22), and bellcrank pawl spring
(23).
Remove the bellcrank post. (24), lock
washer (25), flat washer (26), linefeed
bellcrank (27) assembly, linefeed bell-
crank extension (28), and nut plate (29).

(10) Remove the hexagonal nut (30), lock-
washer (31), flat washers (32 and 33),
plate assembly (34), bushing (35), line-
feed bell crank pawl (36), and shoulder
screw (37).

(11) Remove the hexagonal nut (38), flat
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Figure 2-44. Signal bell, exploded view.

washer (39), and line-feed-on-carriage-
return pawl (40).

(12) Remove the bellcranks pring (41) and
pawl spring (42).

(13) Remove the flat washer (43).
(14) Remove the retainer ring (44) and fig-

ures-shift pawl (45).
(15) Remove the platen-shift bellcrank (46).
(16) Remove the machine screw (47), lock-

washer (48), flat washer (49), nut plate
(50), and platen-shift bellcrank extens-
ion (51) .

(17) Remove the function shaft (para 2-
23 a ).

(18) Remove the machine screw (52) from
the bellcrank pivot bracket (69). Catch
the lockwasher (53), flat washers (54, 56,
57, 64, and 65), and spacers (55 and 66)
as they fall from the mechanism. Remove
the drawbar (59) assembly.

(19) Remove the two machine screws (60),
lockwashers (61), flat washer-s (62) and
adjustable blocks (63) from the drawbar.

(20) Remove the two machine screws (67)
and lockwashers (68). Remove the bell-
crank pivot bracket (69).

(21) Remove the platen lower-case latch
spring (70). Remove the retainer ring
(71) from the pivot post of the bellcrank
pivot bracket (69). Remove the platen
lower-case latch (72).

b. Reassembly.
(1) Reassemble the line-feed and platen-shift

mechanism by reversing the procedures
in a above.

(2) Adjust the line-feed and platen-shift
mechanism as described in paragraphs 2-
108, 2-109, 2-205, and 2-211 through
2-214.

2-60. Disassembly and Reassembly of

Square Shaft

(fig. 2-49)
a. Disassembly.

(1) Loosen the four setscrews (10) that hold
the square shaft driven gear (11) to the
square shaft and to the stop arm shaft.

(2) Remove the assembled cam follower sup-
port lever and function cam follower as
instructed in paragraph 2-57 a (7).

(3) Remove the function selecting arm (1),
function selecting arm spring (2), and,
the felt washer (14), if present, from the
square shaft (13).

(4) Remove the machine screw (3), the func-
tion selecting arm claw (4), spring re-
tainer (5), square shaft bearing spring
(6), and spring retainer (7).

(5) Move the square shaft (13) toward the
function side of the teletypewriter to dis-
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a. Disassembly.
Figure 2-45. Manual space mechanism, exploded view.

( 6 )

lodge the ball bearing (8) from its seat

in the teletypewriter frame. Remove the

ball bearing (8) and spacing collar (9)

from the shaft.

Pull the square shaft (13) through the

opening in  the  te le typewri ter  f rame.

Catch the square shaft driven gear (11)

and sliding helical gear (12) as they fall

T M  1 1 - 5 8 1 5 - 2 0 0 - 3 5

f rom the  shaft .  Catch the  fe l t  washer
(15), if present.

b. Reassembly.

( 1 )

( 2 )

( 3 )

( 4 )

( 5 )

((i)

( 7 )

Insert the square shaft (13) into the open-

ing in the function side of the teletype-

writer frame. If available, install a felt
washer (15) on the square shaft. Install

the  s l id ing hel ical  gear  (12) ,  with the

flatted portion of the gear toward the rear

of the teletypewriter and tile square shaft
driven gear (11) on the square shaft.
Install the end of the square shaft (13)

on the stop arm shaft. Position the square

shaft driven gear (11) on the slotted end

of the square shaft and secure it with the

setscrews (10).

Install the spacing collar (9), ball bear-
ing ($), spring ret airier (7), square shaft

bearing spring (6), and spring retainer

(5) on the square shaft (13).

Position the function selecting arm claw
(4) on the square shaft (13) and secure

it with a machine screw (3). If available,

install a felt washer (14) on the square

shaft.

Install the function selecting arm spring

(2) and function selecting arm (1) on the

square shaft (13 ) .

Replace the assembled function cam fol-

lower support lever and function cam fol-

lower by reversing the procedures outlined

in paragraph 2-57 b (7 ) .

Adjust the square shaft (paras 2-142, 2-

180, and 2-181 ) .

2 - 6 1 .  D i s a s s e m b l y  a n d  R e a s s e m b l y  o f  F u n c -

t i o n  S h a f t

( f ig .  2-17)  ( f ig .  2-18 on TT-98C/FG

( 1 )

( 2 )

Remove the function shaft from the tele-

typewriter (para 2–22 a ).

Remove  the  machine  screw (9 ) ,  l ock-

washer (10), and flat washer (11). Re-

move  the  t ransfer  lever  restor ing  cam

(12)  (and spacer  (53)  on  TT-98C/FG) ,

flat washer (13), locking bail cam (14),

flat washer (15), flat washer (16), ball

bearing (17), and flat washer (18) from

the function shaft.
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(3) Remove the two setscrews (19). Remove
the line feed and platen shift sensing cam
(20), friction plate (21), square shaft
driving gear (22), friction plate (23),
friction clutch plate (24), and clutch
pressure spring (25).

(4)

(5)

(6)

Remove the machine screws (26) and the
friction adjusting collar (27).
Remove the two setscrews (28) and re-
move the driving collar (29).
Remove the ball bearing (30) from the
function shaft (46).
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(7)

(8)

(9)

Remove the retainer ring (31). Remove
the flat washer (32), felt washer (49), if
present, function driven gear (33), and
flat washers (34 and 35) from the func-
tion shaft.
Remove the retainer ring (36). Remove
the function shaft sliding clutch drum
(37), felt washer (50), if present and
clutch spring (38).
Remove the two setscrews (39) and the
flexible coupling disk (40).

(10) On TT-99/FG only, remove the setscrew
(47) and the pulsing cam (48).

(11) Remove the two setscrews (41) and the
print cam (42).

(12) Remove the two setscrews (43), the func-
tion cam (44), and, if present, the felt
washer (51).

(13) Remove the sleeve bearing (45) and if
present, the felt washer (52) from the
function shaft.

b. Reassembly.
(1)

(2)

(3)

Install felt washer (51) and (53, if
available) and the sleeve bearing (45) on
the function shaft.
Position the function cam (44) on the
function shaft (46). Secure it with the
two setscrews (43).
Position the print cam (42) on the func-
tion shaft (46). Secure it with the two
setscrews (41).

;

:
.i

6
7

:
10

11

12

13

14

l.i

16

17

IS
lo

20

Mounting bracket stud, 55501

Lockwasher,  10431
Mounting bracket  stud, 55502

Lockwasher,  14031
Retainer ring, 10960
Platen latch spring, 52501
Retainer ring, 10949
Platen latch, 50821
Supporting lever spring, 50915
Retainer ring, 10W9
Pin, 53131
Cam follower’  roller,  30843
Retainer ring, 109-K)
Fuuction cam follower, 50822A
Self-locking hexagonal nut, 10501
Function cam follower pivot stud, 32353
Support lever, 50760

Setscrew,  10203
Pivot, 50829
Shaft collar, 50391

21 (’arriage-feed  lever.  33129

22
23
.4,>.

25
26
27
28
29

30

31
32
33
34
‘3-, .)

36
37
3s
~:)

40
41

(4)

(5)

(6)

(7)

(8)

(9)

TM 11-5815-200-35

On TT-99/FG only, position the pulsing
cam (48) on the function shaft (46). Se-
cure it with the setscrew (47).
Position the flexible coupling disk (40)
on the function shaft (46), Secure it with
the two setscrews (39).
Position the clutch spring (38), felt
washer (50, if available), and the func-
tion shaft sliding clutch drum (37) on
the function shaft (46) so that the clutch
drum engages the flexible coupling disk
(40). Secure it with retainer ring (36).
Install the two flat washers (35 and 34),
function driven gear (33), felt washer
(49, if available), and flat washer (32)
on the function shaft (46). Install the
retainer ring (31).
Position the ball bearing (30) on the
function shaft (46).
Position the driving collar (29) on the
function shaft (46). Secure it with the
setscrews (28).

(10) Place the friction clutch adjusting collar
(27) on the driving collar (29). Adjust
it as instructed in paragraph 2-145, and
secure it with machine screws (26).

(11) Position the clutch pressure, spring (25)
and the friction clutch plate (24) on the
function shaft (46) so that the friction
clutch plate engages the driving collar
(29). Position the friction plate (23),

Spacer, 51424
Unshift lever, 52454
Fuuetion lever bracket, 52.543A
Machine screw, 10004
Lockwasher,  11M29
Machine screw, 10304

hwkwasher, 10429
Sirlepltlte,  50735 ( 52770A on TT-99/FG  )
Alswture gate, 50743A
Signal bell punch bar, 508!31
Motor stop punch bar, fi0755 ( Wi06 on TT-99/FG  )

Punch bar guide block, 51428
Blank Inrnch bar, 53648
I.etters lmnch bar, N)755
Felt washer, 61492’1
Felt washer, 61475”

Felt washer, 61475 a
Felt washer, 61475”
Felt washer, 61475”
Felt  washer, 61486 a

a 
Included  as lubrication  reservoir  on some teletypewriters,

Figure 2–46. Function mechanism, exploded view.
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Figure 2-47.
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square shaft driving gear (22), friction
plate (21), and the line feed and platen
shift sensing cam (20) on the function
shaft (46). Secure the line feed and
platen shift sensing cam to the shaft with
the two setscrews (19).

(12) Position the flat washer (18), ball bear-
ing (17), flat washer (16), flat washer
(15), locking bail cam (14), flat washer
(13) (and spacer (53) on TT-98C/FG),
and transfer lever restoring cam (12) on
the function shaft (46). Secure them
with a machine screw (9), lockwasher
(10), and flat washer (11).

(13) Replace the function shaft in the tele-
typewriter (para 2-22 b ).

2-62. Disassembly and Reassembly of Se-

lector Camshaft
(fig. 2-50).

(1) Remove the orientation lever from the
rangefinder (para 2–51 a (3)).

(2) Remove the two machine screws (1) and
lockwashers (2) that, hold the selector
camshaft ball bearing (15) to the selector
side of the teletypewriter.

(3) Remove the two setscrews (3) that hold
the friction clutch disk (6) to the selector
camshaft (18).

(4) Remove the machine screws (4). Remove
the friction clutch adjusting collar (13)
from the driving collar (12). Remove the
two setscrews (5) from the driving collar.

(5) Remove the selector camshaft assembly
(18) and ball bearing (15) from the tele-
typewriter. Catch the friction clutch disk
(6), friction plate (7), driving disk (8),
friction plate (9), friction clutch plate
(10), friction clutch spring (11), and the
driving collar (12) as they fall from the
selector camshaft.

(6) Remove tile retainer ring (14) and the
ball bearing (15).

(7) Bend the tab on the end of selector cam-
shaft (18) to release stop plate (17). Pull
the grooved spindle (16) and the stop
plate (17) out of the assembly. Turn the
grooved spindle counterclockwise to sep-
arate it from the stop plate.

TM 11-5815-200-35

b. Reassembly.
(1) Position the selector camshaft ball bear-

ing (15) on the selector camshaft (18)
and install retainer ring (14).

(2) Insert the selector camshaft (18) in tile
opening in the teletypewriter. Install the
driving collar (12), friction clutch spring
(11), friction clutch plate (10), friction
plate (9), driving disk (8), friction plate
(7), and friction clutch disk (6) on the
selector camshaft.

(3) Fasten the bearing retainer on the tele-
typewriter with the two machine screws
(1) and lockwashers (2).

(4) Position the driving collar (12) on tile
selector camshaft (18) so that the holes
in the collar line up with the flats on the
retainer camshaft. Secure the collar with
the two setscrews (5).

(5) Position the friction clutch disk (6) on
the selector camshaft (18) so that the
holes in the disk line up with the flats on

the selector camshaft. Secure the clutch
disk with the two setscrews (3).

(6) Place the friction clutch adjusting collar
(13) on the driving collar (12). Adjust
it as instructed in paragraph 2-127 and
tighten the machine screws (4) to lock the
adjustment.

(7) Replace tile grooved spindle (16) in the
selector camshaft.

(8) Install the stop plate (17) on the groove

(9)

2 - 6 3 .

spindle with the center-punch mark to
the outside of the machine. Bend the tab
of the selector camshaft (18) to prevent
the stop plate from leaving the grooved
spindle.
Replace the orientation lever on the
rangefinder (para 2–51 b).

Disassembly and Reassembly of Main

Shaft

(fig. 2-19)
a. Disassembly.

(1) Remove the main shaft (para 2-24 a ).
(2) Remove the two setscrews (11) and the

clutch fork (12). 
(3) Remove the ball bearing (13) from the

main shaft.
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Figure 2-49. Square shaft, exploded view.

(4)

(5)

(6)

(7)

Drive out the taper pin (14) and remove
the function shaft driving gear (15).
Drive out the taper pin (16) and remove
the worm gear (17) from the main shaft
(22) .
Drive out the taper pin (18) and remove
the carriage-return shaft drive gear (19).
Remove the taper pin (20) and remove
the transmitter shaft drive gear (21).

b .  Reassembly .

Caution: Use taper pins 10860 and 10862 (fig.
2-19) when installing new taper pins in the
original main shaft in teletypewriters bearing
Order No. 27133-Phila-56. When installing a
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new main shaft, function shaft driving gear,
carriage-feed worm gear, or transmitter shaft
drive gear, use a tapered reamer to ream the
holes in the new part to obtain a snug fit of both
parts with the taper pin.

(1) Reassemble the main shaft by reversing
the steps and procedures outlined in a (2)
through (7) above.

(2) Replace the main shaft para 2-24 b.

2-64. Disassembly and Reassembly of Code

Ring Cage
(fig. 2-20)

a. Disassembly.
(1) Remove the code ring cage (para 2-25 a ).





(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

Remove the machine screw (3), square
shaft stop arm (4), and if present, felt
washer (64).
Remove the three self-locking hexagonal
nuts (11) and the eccentric studs (12).
Remove the two dowels (14) from the
function stop bar support guide (15) and
from the code bar cage plate (57). Re-
move the function stop bar support guide.
Remove the three machine screws (16)
and lockwashers (17). Remove the re-
tainer plate (18).
Unhook the locking bail spring (19) from
the code ring locking bail (23) and from
the code bar cage plate (57).
Remove the two machine screws (20), flat
washers (21), and lockwashers (22).
Remove the code ring locking bail (23).
Remove the two setscrews (24) that hold
the code ring locking lever (27) to the
code ring locking bail shaft (26).
Remove the retainer ring (25) and the
code ring locking bail shaft (26). Catch
the code ring locking bail lever (27) as it
falls off of the shaft.

(10) Remove the machine screw (28), flat
washer (29), and lockwasher (30). Re-
move the cam follower (31).

(11) Remove the 19 stop bar springs (32)
from the stop bars (33) in the code ring
cage. Remove the 32 stop bars, the line
feed stop bar (34), the carrier return stop
bar (35), and the figures stop bar (36).
On the TT-99/FG only, the blank con-
tact link (61 ) will fall out when the blank
stop bar is removed.

(12) Remove the setscrew (40), three self-
locking hexagonal nuts (37), and cage
tie bolts (38). Remove the code cage
outside guide (39).

(13) Remove the flat washer (41) from the
stud on the code bar cage plate (57).
Remove the six ball retainers (42, 44, 46,
48, 50, and 52) and the five code rings (43,
45, 47, 49, and 51) from the stud on the
code bar cage plate. Alternately, remove
a ball retainer and a code ring until all
are removed.

(14) Remove the code ring collar (54), code
ring cam follower locking lever (55), and
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the sleeve bearing (56) from the code bar
cage plate (57).

(15) If present, remove the two machine
screws (60), lockwashers (59), and either
the stop bar contact assembly (58) or the
stop bracket (63).

b. Reassembly.
(1)

(2)

(3)

(4)

(5)

(6)

Install the sleeve bearing (56), code ring
cam follower locking lever (55), and code
ring collar (64) on the stud on the code
bar cage plate (57).
Install the six ball retainers (52, 50, 48,
46, 44, and 42) and the five code rings
(51, 49, 47, 45, and 43) on the stud on the
code bar cage plate (57). Alternate a
ball retainer and a code ring. Starting
with a ball retainer and No. 5 code ring,
install the code rings in descending nu-
merical order. Install the flat washer
(41).
Position the code cage outside guide (39)
on the stud of the code bar cage plate
(57). Secure it with three cage tie bolts
(38), self-locking hexagonal nuts (37),
and the setscrew (40).
Install the 32 stop bars (33) and 16 stop
bar springs (32). On the TT-99/FG
only, place the blank contact link (61) on
the blank and W stop bar, between the
No. 1 code ring and the code cage outside
guide (39). Position the stop bars in
pairs and install one spring for each pair
of stop bars. Install the line feed stop
bar (34), carriage-return stop bar (35),
figures stop bar (36), and the three re-

maining stop bar springs.
Position the cam follower (31) on the
code ring cam follower locking lever
(54). Secure it with a machine screw
(28), lockwasher (30), and flat washer
(29).
Insert the code ring locking bail shaft
(26) part of the way into the hole in the
code cage outside guide (39). Install
the code ring locking lever (27) on the
shaft so that the blade of the code ring
locking lever engages the notch in the
code ring cam follower locking lever
(55). Position the code ring locking bail
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Figure 2-50. Selector camshaft, exploded view.

shaft on the code ring cage. Secure it (10) Position the retainer plate (18) on the
with a retainer ring (25). code bar cage plate (57). Secure it with

(7) Install the two setscrews (24) in the col- the three machine screws (16) and lock-

(8)

(9)

lar of the code ring locking lever (27).
Lock the lever to the code ring locking
bail shaft (26).
Position the code ring locking bail (23)
on the code ring locking bail shaft (26).
Secure it with the two machine screws
(20), lockwashers (22) and flat washers
(21).
Install the locking bail spring (19) on
the code ring locking bail (23) and on the
code bar cage plate (57).

washers (17).
(11) Position tile two dowels (14) in the

function stop bar support guide (15) and
in the code bar cage plate (57).

(12) Position the three eccentric studs (12)

on the bracket (13). Secure them with
the three self-locking hexagonal nuts
(11).

(13) If available, install a felt washer (64)
on the stop arm shaft (5). Position the
square shaft stop arm (4) on the stop
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arm shaft (5) and secure it with a ma-
chine screw (3).

(14) Replace the code ring cage (para
2-25 b ).

2-65. Disassembly and Reassembly of Func-

t ion Sensing Lever  Group (not  ap-

pl icable to TT-98C/FG)

a. Disassembly.
(1)
(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

Remove the square shaft, (para 2-60 a).
Remove the line feed and the platen shift
mechanism (para 2–58 a).
Remove the retainer ring (1, fig. 2-51)
from the pivot stud on the connector link
(2). Disconnect the. connector link from
the double blocking lever (12, fig. 2-21)
and remove the connector 1 ink, and if
present, the felt washer (21, fig. 2-51).
Remove the retainer ring (3, fig. 2-51)
from the pivot stud on the carriage-return
bell crank (9). Remove the felt washer
(22), if present, and the horizontal car-
riage-return link (4) from the stud.
Remove the retainer rings (5 and 6) from
the pivot studs and remove the vertical
carriage-return link (7) and, if present,
felt washers (23 and 25) from the pivot
studs.
Remove the ret airier ring (8) from the
carriage-return bell crank pivot (10).
Remove the carriage-return bell crank (9)
and, if present, the felt washer (24) from
the carriage-return bell crank pivot.
Remove the carriage-return bell crank
pivot (10).
Remove the flat washer (11) from the
stop arm shaft.
Disconnect, the line feed sensing lever
spring (12) from the line feed sensing
lever (13) and from the bell crank pivot
bracket.

(10) Remove the line feed sensing lever (13)
from the stop arm shaft.

(11) Remove tile flat washer (14), carriage-
return sensing lever (15), and flat washer
(16).

(12) Remove the figures-shift sensing lever
spring (17) from the figures-shift sensing
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lever (18) and from tile bell crank pivot
bracket.

(13) Remove the figures-shift sensing lever
(18), felt washers (26), if present spacing
collar (19), and tolerance take-up flat
washer (20) from the stop arm shaft.

b. Reassembly.
(1)

(2)

(3)

(4)

(5)
(6)

(7)

(8)

(9)

Place the tolerance take-up flat, washer
(20), spacing collar (19), two felt wash-
ers (26), if available and figures-shift
sensing lever (18) on the stop arm shaft.
Hook tile figures-shift sensing lever
spring (17) to the figures-shift sensing
lever (18) and to the bell crank pivot
bracket.
Place the flat washer (16), carriage-
return sensing lever (15), flat washer
(14), and line feed sensing lever (13) on
the stop arm shaft.
Hook the line feed sensing lever spring
(12) to the line feed sensing lever (13)
and to the bell crank pivot bracket.
Install the flat washer (11) on the shaft.
Install the carriage-return bell crank
pivot (10) on the frame of the machine.
Position the felt washer (24), if avail-
able, and the carriage-return bell crank
(9) on the carriage-return bell crank
pivot (10). Secure it with a retainer
ring (8).
Place the felt washers (23) and (25), if
available and the vertical carriage-return
link (7) on the pivot studs of the carriage-
return bell crank (9) and the carriage-
return sensing lever (15). Secure the link
on the pivot studs with the retainer rings
(5 and 6).
Position the felt washer (22), if available
and the horizontal carriage-return link
(4) on the remaining stud on the carriage-
return bell crank (9) and secure it with
a retainer ring (3).

(10) Install the connector link (2) and felt
washer (21), if available, on the horizon-
tal carriage-return link (4). Adjust the
length of the horizontal carriage-return
link (para 2-162).

(11) Position the pivot stud of the connector
link (2) in the hole in the double blocking
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lever and secure it in place with a re-
tainer ring (1).

(12) Replace the line feed and the platen
shift-mechanism (para 2–58 b).

(13) Replace the square shaft (para 2-60 b).

2-66. Disassembly and Reassembly of Func-

tion Sensing Lever Group (TT-98C/FG)
(figs. 2-21 and 2-52)

a. Disassembly.
(1)
(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

Remove the square shaft (para 2-60 a).
Remove the line-feed and platen-shift
mechanism (para 2–59 a).
Remove the retainer ring (1, fig. 2-52)
from the stud on the connector link (2).
Disconnect the connector link from the
double blocking lever (12, fig. 2-21). Dis-
engage the end of the felt (3, fig. 2-52)
from the end of the horizontal carriage-
return link (5). Remove the connector
link and felt.
Remove the retainer ring (4) and hori-
zontal carriage-return link (5).
Remove the retainer rings (6 and 7). Re-
move the vertical carriage-return link
(8) .
Remove the felt (9) from the carriage-
return sensing lever (24). Remove the
felts (10 and 11) from the carriage-return
bellcrank (13).
Remove the retainer ring (12) and car-
riage-return bellcrank (13) from the car-
riage-return bellcrank pivot (15).
Remove the felt (14) and carriage-return
bellcrank pivot (15).
Remove the flat washer (16), line-feed-
on-carriage-return sensing lever (17), and
flat washer (18), line-feed sensing lever
(19), flat washer (20), figures-shift
sensing lever (21), and flat washer (22).

(10) Remove the carriage-return sensing
lever spring (23) from carriage-return
sensing lever (24).

(11) Remove the carriage-return sensing lever
(24) and sleeve (25).

(12) Remove the two felts (26) from the
spacing C Ollar (27). Remove the spacing
collar.
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(13) Remove the tolerance takeup flat wash-
er (28) from the stop arm shaft.

b. Reassembly. Reassemble the function sens-
ing lever group by reversing the steps and pro-
cedures in a above.

2-67. Disassembly and Reassembly of Man-

ual Unshift Mechanism
(fig. 2-53)

a. Disassembly.
(1)

(3)

(4)

(5)

(6)

(7)

Remove the manual unshift push but-
ton (2) and hexagonal nut (3) from the
manual unshift push-button link (4).
Remove the two machine screws (5) and
lockwashers (6) and remove the manual
unshift push-button bracket mounting
plate (7).
Remove the manual unshift bell crank
spring (8) from the manual unshift bell
crank (14) and from the bell crank
mounting bracket (17).
Remove the retainer ring (9) that holds
the connector link (10) to the manual
unshift bell crank (14). Remove the con-
nector link and the hexagonal nut (11)
from the manual unshift lever link (12).
Pull the manual unshift lever link
through the opening in the function side
of the teletypewriter.
Remove the retainer ring (13) and the
manual unshift bell crank (14).
Remove the two machine screws (15) and
lockwashers (16). Remove the bell crank
mounting bracket (17).

b. Reassembly.
(1)

(2)

Reassemble the manual unshift mecha-
nism by reversing the procedures outlined
in a above.
Adjust the manual unshift mechanism
(para 2-238).

2-68. Disassembly and Reassembly of Auto-
matic Carriage-Return Mechanism

(fig. 2-54)

a. Disassembly.
(1) Remove the retainer ring (1) that holds

the automatic carriage-return link con-
nect link (5) to the stop bar shift lever
(3 ) .
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(2) Remove the retainer ring (2) and the
stop bar shift lever (3) from the stud (4).

(3) Remove the connector link (5) from the
stop bar shift link (9)

(4) Remove the setscrew
collar (13).

(5) Remove the setscrew
bar shift blade (11).

(6) Remove the setscrew
bar shift stop (10).

6) from the spring

(8) from the stop

(7) from the stop

(7) Remove the stop bar shift link (9) by
moving it toward the function side of the
teletypewriter. Catch the stop bar shift
stop (10) and stop bar shift blade (11)
as they fall from the link. Remove the
stop bar return spring (12) and spring
collar (13) from the link.

b. Reassembly.
(1) Reassemble the automatic carriage-re-

turn mechanism by reversing the proce-
dures outlined in a above.

(2) Adjust the automatic carriage-return
mechanism (paras 2–211, 2–212, and
2-213).

2-69. Disassembly and Reassembly of Man-

ual  Carr iage Return Button Mecha-

nism
(fig. 2-55)

a. Disassembly.
(1) Remove the machine screw (1) and two

lockwashers (2) that hold the carriage-
return button bracket (8) to the teletype-
writer.

(2) Remove the two machine screws (3) and
lockwashers (4) and the manual carriage-
return bracket (15).

(3) Remove the retainer ring (5) and the as-
sembled manual carriage-return button
(6), and carriage-return button link (9).

(4) Remove the manual carriage-return but-
ton (6) from the carriage-return button
link (9).

(5) Remove the three hexagonal nuts (7)
from the carriage-return button link (9).
R e m o v e  t h e carriage- ret urn button
bracket (8).

(6) Disconnect the trip pawl spring (10)
from the spring post on the manual car-
riage-return bracket (15) and from the
manual carriage-return lever (12).

(7) Remove the retainer ring (11). Remove
the manual carriage-return lever (12).

(8) Remove the adjusting screw (13) and
hexagonal nut, (14) from the manual car-
riage-return bracket (15).

b. Reassembly.
(1) Reassemble the manual carriage-return

button mechanism by reversing the pro-
cedures outlined in a above.

(2) Adjust the manual carriage-return but-
ton mechanism (paras 2-208 and 2-209).

2-70. Disassembly and Reassembly of Car-

riage-Feed Mechanism

a. Disassembly.
(1) Remove the retainer ring (5, fig. 2-46)

that holds the carriage-feed link (3, fig.
2-56) to the carriage-feed lever (21, fig.
2-46). Remove the carriage-feed link
from the carriage-feed lever.

(2) Remove the retainer ring (1, fig. 2-56).
Remove the assembled carriage-feed link
(3) and connector link (2). Remove the

1 Retainer ring,  10960 15 Carriage-return bellcrank pivot, 52552
2 Coqnector link,  53161A 16 Flat washer, 50374
3 Felt, 61677 17 Line-fewi+n-carriage-return sensing lever, 62140
4 Retainer ring,  10960 18 Flat washer, 62134
3 Horizontal carriage-return  link, 50S64 19 Line-feed sensing lever, 62139
6 Retainer ring,  10960 20 Flat washer, 62134
7 Retainer ring,  10960 21 Figures-shift sensing lever,  62141
8 Vertical carriage-return  link,  50483 22 Flat washer, 62135
9 Felt, 61677 23 Carriage-return sensing lever spring,  59442

10 Felt, 614M 24 Carriage-return sensing lever, 62128A
11 Felt, 61483 25 Sleeve, 62+594
12 Retainer ring,  10949 26 Felts, 61497
13 Carriage-return bellcrank, 59441A 27 Spacing collar, 57923
14 Felt, 61673 28 Laminated washer, 511OO

Figure 2-52. Function sensing lever group, exploded view (TT-98C/FG ).
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Figure 2-53. Manual unshift mechanism, exploded view.

Figure 2-54. Automatic carriage-return mechanism, exploded view.
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(3)

(4)

(5)

(6)

(7)

(8)

connector link from the carriage-feed
link.
Disconnect the carriage-feed pawl spring
(4) from the carriage-feed pawl (9) and
the spring stud on the teIetypewriter.
Remove the two machine screws (5) and
lockwashers (6). Remove the assembled
space pawl mounting bracket (11) and
carriage-feed paw] (9).
Remove the self-locking hexagonal nut
(7) and flat washer (8). Remove the
carriage-feed pawl (9) ,  spacer (19) ,
space pawl flat washer (10), and, if pres-
ent, the felt washer (17).
Disconnect the carriage-feed clutch lever
spring (12) from the carriage-feed clutch
lever, (14) and the spring post on the
teletypewriter.
Remove the retainer ring (13). Remove
the carriage-feed clutch lever (14) and,
if present, the felt washer (18).
Remove the setscrew (15) and the car-
riage-feed clutch lever pivot stud (16).

b. Reassembly.
(1) Reassemble the carriage-feed mechanism

by reversing the procedures outlined in a
above.

TM 11-5815-200-35

(2) Adjust the carriage-feed mechanism
(paras 2-157 and 2-158).

2-71. Disassembly and Reassembly of Car-

riage-Return Operating Mechanism
(fig. 2-21)

a. Disassembly.
(1)

(2)

(3)

(4)

(5)

Remove the carriage-return mechanism
(para 2-26 a)  and, if present, the felt
washer (23).
Remove the machine screw (3), flat
washer (5), and clamp nut (4). Remove
the throwout lever (6) and, if present,
the flat washer (24).
Remove the carriage-return clutch actu-
ating lever spring (7) that connects the
double blocking lever (12)  and the
carriage-return clutch actuating lever
(18).
Remove the assembled double blocking
lever (12) and adjusting plate (11) from
the shaft of the carriage-return clutch
lever (22).
Remove the machine screw (8), flat
washer (9), and lockwasher (10). Re-
move the adjusting plate (11).

Figure 2-55. Manual carriage-return button mechanism, exploded view.
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(6)

(7)

(8)

(9)

(10)

Remove the double blocking lever spring
(13) that connets the carriage-return
clutch latch lever (15) and the clutch
latch mounting plate (16).
Remove the retainer ring (14) nd the
carriage-return clutch latch lever (15)
and, if present, the, two flat washers (25).
Remove the clutch latch mounting plate
(16) from the shaft of the carriage-return
clutch lever.
Remove the machine screw (17) and the
carriage-return clutch actuating lever
(18).
Remove the two setscrews (19). Remove
the shaft collar (20) and spring (21).

b. Reassembly.
(1)

(2)

Reassemble the carriage-return operating
mechanism by reversing the procedures
outlined in a (10) through (2) above.
Replace the carriage-return mechanism
(para 2-26 b).

2-72. Disassembly and Reassembly of Car-

riage-Rack Drive Shaft (Not Appli-

cable to TT-98C/FG)

(figs. 2-57 and 2-58)

a. Disassembly.
(1)
(2)

(3)

(4)

(5)

(6)

Remove the carriage (para 2-21 a).
Remove the two machine screws (1) and
lockwashers (2) that hold the bearing
cap (30) to the front of the teletype-
writer.
Remove the two setscrews (3 and 4). Re-
move the carriage-return blocking lever
adjusting collar (5), flat washer (6),
carriage-return blocking lever spring (7),
fiat washer (8), carriage-return blocking
lever (9), and two flat washers (10 and
11).
Remove the two setscrews (12 and 13)
and remove the collar (14).
Remove the machine screw (15), lock-
washer (16), and flat washer (17) that

secure the ball bearing (18) to the tele-
typewriter.
Pull the assembled carriage-rack drive
shaft and gear forward until it clears the
ball bearing (18) in the teletypewriter
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(7)

(8)

(9)

frame and remove the ball bearing from
the frame.
Remove the two machine screws (19), flat
washers (20), and lockwashers (21). Re-
move the carriage-return latch tripping
arm (22).
Remove the taper pin (23) and the car-
riage-return driven gear (24).
Remove the two self-locking hexagonal
nuts (25), flat washers (26), and machine
screws (28). Remove the margin bell
pawl trip arm (27).

(10) Remove tile carriage-rack drive shaft
and gear (29) from the bearing cap (30).

b. Reassembly.
(1) Reassemble the carriage-rack drive shaft

by reversing the steps and procedures out-
lined in a (2) through (10) above.

(2) Replace the carriage (para 2-21 b).
(3) Adjust the carriage-rack drive shaft

(paras 2-169) through 2-172. and 2-206).

2-73. Disassembly and Reassembly of Car-

r iage-Rack Drive Shaft  (TT-98C/FG)

(fig. 2-58)

a. Disassembly.
(1)
(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

Remove the carriage (para 2-21 a).
Remove the two self-locking hexagonal
nuts (1) that hold the retainer (2) to the
retainer posts (5). Remove the retainer.
Remove the two flat washers (3) and
shims (4).
Remove the two retainer posts (5) and
lockwashers (6).
Remove the two setscrews (7 and 8) and
carriage-return blocking lever adjusting
collar (9).
Remove the flat washer (10), carriage-
return blocking lever spring (11), flat
washer (12), carriage-return blocking
lever (13) and two flat washers (14
and 15).
Remove the two setscrews (16 and 17)
and collar (18).
Remove the machine screws (19), lock-
washer (20), and flat washer (21). Leave
the ball bearing (22) in the bearing block.
Pull the assembled carriage-rack drive
shaft and gear (33) forward until it
clears the ball bearing (22).
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(10) Remove the ball bearing (22) f’rom the
bearing cap.

(11) Remove the two machine screws (23),
flat washers (24), and lock washers (25).
Remove the carriage-return latch trip-

ping arm (26) from the carriage-return
driven gear (28).

(12) Remove the taper pin (27) and carriage-
return driven gear (28).

(13) Remove the two machine screws (29),
flat washers (30), lockwashers (31), and
margin bell pawl trip arm (32) from the
carriage-rack drive shaft and gear (33).

(14) Remove the carriage-rack drive shaft
and gear (33) from the bearing cap (34).
Remove the bearing cap.

b. Reassembly.
(1) Reassemble the carriage-rack drive shaft

by reversing a (2) through (14) above.
(2) Reinstall the carriage (para 2-21 b).
(3) Adjust the carriage-rack drive shaft

(paras 2-169-2-172, and 2-206).

2-74. Disassembly and Reassembly of Mar-

gin Signal Bell (Not Applicable to TT-

2 5 9 / F G )

(fig. 2-59)

a. Disassembly.
(1)

(2)

(3)

(4)

(5)

Remove the machine screws (1), lock-
washers, (2), and margin signal bell
assembly.
Remove the spring (3) from the margin
bell clapper (6) and from the spring post
on the margin bell bracket (11),
Remove the ret airier ring (4) and remove
the margin bell clapper (6).
Remove the spring (5) from the margin
bell clapper (6).
Remove the locknut (7), machine screw
(8), and lockwasher (9) and remove the
margin signal bell (10).

b. Reassembly.
(1) Reassemble the margin signal bell by re-

versing the procedures outlined in a
above.

(2) Adjust the margin signal bell (para
2-206) .
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2-75. Disassembly and Reassembly of Car-

riage-Feed Shaft

(fig. 2-22)
(3)

a. Disassembly.

(1) Remove the carriage-feed shaft (para
2-27 a). (4)

(2) Remove the flat washer (13), if present, 
and adjusting nut (14) from the carriage- (5)
feed shaft (34). Loosen the two set-
screws (15) and remove the shaft collar (6)

Figure 2-57. Carriage-rack drive shaft, exploded view (not applicable to TT-98C/FG).

(16) from the carriage-feed shaft (34).
If present, remove the felt washer (35).
Slide the carriage-feed driven gear (17)
from the clutch driving disk (25) and
from the carriage-feed shaft (34). If
present, remove felt washer (36) from
the carriage-feed driven gear.
Remove the machine screws (18) and the
friction clutch adjusting collar (19).
Remove the two setscrews (20) and the
driving collar (21).
Remove the friction clutch spring (22),
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Figure  2-58. Carriage-rack drive shaf t, exploded view ( TT-98C/FG and subsequent models ).

friction clutch plate (23), friction plate
(24), clutch driving disk (25), and fric-
tion plate (26) from the carriage-feed
shaft (34).

(7) Remove the two setscrews (27) and the
ratchet wheel (28).

(8) Remove the carriage-feed driving gear
(29), the flatwasher (30) and the car-
riage-feed sliding clutch drum (31), from
the carriage-feed shaft (34).

(9) Remove the two setscrews (32) and the
shaft collar (33).

b. Reassembly.
(1) Reassemble the carriage-feed shaft by

reversing the steps and procedures out-
lined in a (2) through (9) above.

(2) Replace the carriage-feed shaft (para
2–27 b). Perform the adjustment proce-
dures described in paragraphs 2–151
through 2–153.
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Figure 2-59. Margin signal  bell, exploded view (not appli-
cable to TT-259/FG.

2-76. Disassembly and Reassembly of Car-

riage-Return Shaft
a. Disassembly.

(1)

(2)

(3)

(4)

(5)

(6)

2-116

Remove the carriage-feed clutch lever
(para 2-70 a(7)).
Mark the two teeth on the carriage-re-
turn driving gear of the carriage-return
safety clutch (16, fig. 2–60) that engage
the last tooth on the carriage-return
driven gear.
Remove the two machine screws (1), flat
washers (2), lockwashers (3), and bear-
ing retainer (4).
Remove the two machine screws (5) and
lockwashers (6) that hold the bearing cap
to the teletypewriter. Remove the bear-
ing cap.
Remove the two machine screws (7) and
lockwashers (8) that hold tile bearing cap
to the teletypewriter. Remove the bear-
ing cap.
Remove the self-locking hexagonal nut
(9), flat washer (10), and ball bearing
(11) from the carriage-return shaft (24).

(7)

(8)

(9)

Lift the front of the carriage-return shaft
(24) sligltly and slide the oilite bearing
(21) toward tile rear of the shaft, far
enough to clear the bearing seat in the
teletypewriter.
Loosen the machine screw (17, fig. 2-21)
that holds the carriage-return clutch ac-
tuating lever (18) to the carriage-return
clutch lever (22). Tilt the carriage-re-
turn shaft (24, fig. 2–60) far enough for-
ward to clear the carriage-return clutch
lever, and pivot the lever so that it is
parallel wit h the carriage-return shaft.
Pull the carriage-return shaft upward
and forward to remove it from the tele-
typewriter.
Remove the retainer ring (12) and re-
move the assembled carriage-return
safety clutch (16) and decelerating cam
(14).

(10) Remove the two machine screws (13)
and remove the deceleratig cam (14).

(11) Remove the two dowel pins (15) from
the carriage-return safety clutch (16).

(12) Remove the two spacers (17 and 18)
from the carriage-return shaft (24).

(13) Tap the taper pin (19) out of the car-
riage-return sliding clutch disk (20) and
the carriage-return shaft (24) and remove
the carriage-return sliding clutch disk
and the oilite bearing (21).

(14) Tap the taper pin (22) out of the car-
riage-return shaft driven gear (23) and
the carriage-return shaft (24) and remove
the carriage-return shaft driven gear.

b. Reassembly.
(1)

(2)

(3)

Reassemble the carriage-return shaft by
reversing the steps and procedures out-
lined in a (2) through (14) above.

Note. If a new decelerating cam (14) is
used, secure the new cam to the carriage-return
safety clutch (16) with two machine screws
(13 ). Drill from the back of the clutch through
the holes in the clutch to provide holes in the
cam for the dowel pins ( 15 ).

Replace the carriage-feed clutch lever
(para 2-70 b).
Adjust the carriage-return shaft (paras
2-162 and 2-208).



2-77.  Disassembly

riage-Return

(fig. 2-61)

a. Disassembly.
(1)

(2)

(3)

(4)

(5)

(6)

Disassemble

and Reassembly

Safety Clutch

of Car-

the carriage-return shaft
(para 2-76 a ).
Remove the retainer ring (1) and the flat
washer (2) from the end of tile sleeve
(13).
Remove the carriage-return sliding clutch
drum (3) from the sleeve (13). Catch
the nine positioning balls (4) as they drop
out of the carriage-return sliding clutch
drum.
Remove the machine screw (5) from the
adjusting collar (6). Remove the ad-
justing collar from the threaded portion
of the sleeve.
Remove the spring (7) and the ball re-
tainer ring (8) from the sleeve.
Remove the clutch disk (9), friction
plate (10), carriage-return driving gear
(11), and friction plate (12) from the
sleeve.

Note. The carriage-return sliding clutch
drum (3) and the sleeve (13) are matched
parts If replacement of one is necessary, re-
place both with a matched set.

b. Reassembly.
(1)

(2)

(3)

(4)

(5)

(6)

(7)

Assemble tile friction plate (12), car-
riage-return driving gear (11), friction
plate (10), and clutch disk (9), on tile
sleeve (13).
Position the ball retainer ring (8) and
the spring (7) on the sleeve (13).
Start the adjusting collar (6) on the
threaded portion of the sleeve (13).
Turn it into the spring (7) but do not
tighten it.

Start the machine screw (5) in the ad-
justing collar (6). Do not tighten it.
Position the carriage-return sliding
clutch drum (3) on the sleeve (13).
Drop the nine positioning balls (4) into
the three grooves.
Place the flat washer (2) on the end of
the sleeve (
ring (1).
Reassemble
(para 2-76 b )

3) and install the retainer

the carriage-return shaft

TM 11-5815-200-35

(8) Adjust the carriage-return safety clutch
(paras 2-162 and 2-175).

2-78. Disassembly and Reassembly of Key-

board Transmitter  Drive Shaft  (Not

Appl icable to TT-259/FG)
(fig. 2-62)

a. Disassembly.
(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

Remove the keyboard transmitter (para
2-18 a ).
Remove the two machine screws (1) and
lockwashers (2) that hold the bearing
cap to the teletypewriter and remove the
bearing cap.
Remove the two self-locking hexagonal
nuts (3) that hold the blocking plate (27)
in place. Remove the blocking plate.
Remove the two nuts (28) and lock-
washers (4) that hold the mounting
bracket (26) to the teletypewriter. Re-
move the set screws (29) from the tele-
typewriter.
Remove the two setscrews (5) that. hold
the friction clutch disk (6) to the trans-
mitter drive shaft (25). Remove the
friction clutch disk (6), friction plate
(7), clutch driver plate (8), friction plate
(9), friction clutch plate (10), and fric-
tion clutch spring (11).
Remove the machine screws (12) and the
friction adjusting collar (13).
Remove the two setscrews (14). Remove
the drive shaft collar (15).
Remove the two machine screws (16), flat
washers (17), and lockwashers (18).
Remove the bearing retainer (19).
Remove the self-locking hexagonal nut
(20) and spacer (21). Remove the ball
bearing (22).

(10) Tilt the transmitter drive shaft (25)
forward enough to clear the gear on the
main shaft and remove the assembled
transmitter drive shaft and transmitter
shaft driven gear (24).

(11) Remove the taper pin (23) and remove
the transmitter shaft driven gear (24) and
the mounting bracket (26).

b. Reassembly.
(1) Reassemble the keyboard transmitter

drive shaft, by reversing the steps and
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( 2 )

( 3 )

procedures outlined in a (2) through (11)
above.
Replace the keyboard transmitter drive
shaft (para 2-18 b ).
Adjust the keyboard transmitter drive
shaft (para 2-95).

2-79. Disassembly and Reassembly of Key-
board Guard, Vibration Mounts, and

1
2
3
4
.i
6
i
x
!)

10
11
1~

1:{

Base Plate (Not Applicable
259/FG)

(fig. 2-63)

a. Disassembly.
(1)

(2)

(3)

(4)

(5)

(6)

(7)

Remove the receiving unit from
typewriter base (para 2-17 a).

to TT-

the tele-

Remove the four machine screws (3),
lockwashers (2), flat washers (1), and
the two cover plates (4) from the bottom
of the teletypewriter base (29).
Remove the two hexagonal nuts that hold
the toggle switches to the switch plate
(7). Remove the four machine screws
(5), lockwashers (6), and the switch
plate.
Remove the two hexagonal nuts that hold
the two toggle switches to the switch plate
(10). Remove the four machine screws
(8), lockwashers (9), and the switch
plate.
Remove the two machine screws (11),
lockwashers (12), two machine screws
(13), lockwashers (14), the spacer plates
(15), and the keyboard guard (16).
Remove the nine machine screws (17) and
the teletypewriter base plate (18).
Remove the four machine screws (19),
lockwashers (20), and the four vibration
mounts (28).

llathine screw. 10003”
FliLl\Y:lSll+}r.  104.7!)
b~(,klvasher. 1042!~
Be~l  ring ret:lilitr. ;fi(120
J[:lchilie smwv. 10012
I.t~(,k\~:isher. 10-W)
Mnchine  s{.Mw’. l(MI11
1.fl(!k\v/Lsher. 104:10”
St,lf-lfwking tl(.x:tg,~l]:ll  uut,  10.700”
Fl:ll  \Yiisl]~,r<  3(1414
1{:111 he:iriljg.  I{)7J!)
Ret:linin,x ril]g.  lIWI
N:lchitw sfm,fv. I(MM)l

(8)

(9)

(10)
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Remove the hexagonal nuts (21) from the
vibration mount studs (22) and remove
the studs.
Remove the lockwasher (23), vibration
mount limit stop (24), flat washer (25),
vibration mount (28), flat washer (27),
and vibration mount limit stop (26).
Repeat the procedure given in para-
graphs (8) and (9) above to disassemble
the three remaining vibration mounts.

b. Reassembly.
(1) Reassemble the keyboard guard, vibra-

tion mounts, and base plate by reversing
the steps and procedures outlined in a(2)
through (10) above.

(2) Replace the receiving unit on the tele-
typewriter base (para 2-17 b).

2-80. Disassembly and Reassembly of Base

(TT-259/FG)
(fig. 2-64)

a. Disassembly.
(1)

(2)

(3)

(4)

(5)

Remove the receiving unit from the base
(para 2-17 a ).
Remove the two hexagonal nuts (1) and
lockwashers (2) that hold the toggle
switch (27) to the switch plate (3). Re-
move the two machine screws (4), lock-
washers (5) and switch plate.
Remove the machine screw (6), lock-
washer (7), and clamp (8) from the front
plate (9).
Remove the two machine screws (10) and
lockwashers (11) that hold the front plate
to the, base casting (28). Remove the
front plate.
Remove the nine machine screws (12)
and the base plate (13) from the base.

Dwelt,rn ting cam, 3(J364
Dtjwel [}in, 10!)17
( ‘:lrriage-return  s:ift,ty vlutch,  51642A ( 57! P29.k  (JI1 T1’–

!)<w’/F(;  )
Sl)ncer, 32117
S[mcer, 5211S
‘~;  I I)(>r llin, 10852
C:lrri:ix(,-r[’t~lrIl  stiding clutch (Iisk 30211 ( 37!)3:1 (m

‘L’1’-!)S( ‘/FG )
( )ilit(. Iw:lring. fi!):i!)8.4

Figure 2-60. Carriage-return shaft, exploded view.
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Figure 2–61. Carriage-return safety clutch, exploded view.

(6) Remove and disassemble a vibration
mount assembly as follows:

(a)

(b)

(c)

Remove the machine screws (14), lock-
washers (15), and lift, the vibration
mount assembly from the base.
Remove the hexagonal nuts (17) from
the vibration mount stud (18) and re-
move the stud.
Remove the vibration mount limit. stop
(19), spacer (20), flat washer (21), and
vibration mount limit stop (22) from
vibration mount (16).

b. Reassembly.
(1) Reassemble the base

steps and procedures
through (6) above.

2-120

by reversing the
outlined in a(2 )

(2) Replace the receiving unit on the base

2 - 8 1 .

(para 2-17 b ).

Disassembly and Reassembly of Dust

Cover Arms and Guides

(fig. 2-65)

a. Disassembly.

(1)

(2)

Disconnect the dust cover arm springs
(10) from the spring posts on the dust
cover arms (15) and from the spring posts
(17) on the teletypewriter base.
Remove the machine screws (11), nut
plate (13), and flat washers (12); remove
the dust cover knobs (14).



(3) Catch the flat washers (16) and dust
cover arms (15) as they fall from the dust cover
knobs (14).

(4) Remove the four machine screws (38),
flat washers (40), and lockwashers (39) that
hold the two dust cover guides (41) to the
teletypewriter base. Remove the dust  cover
guides.

(5) Remove the spring posts (17) from the
teletypewriter base.

b. Reassembly. Reassemble the dust cover
arms and guides on the teletypewriter base by
reversing the procedures outlined in a above.

2 - 8 2 .  D i s a s s e m b l y  a n d  R e a s s e m b l y  o f
T e l e t y p e w r i t e r B a s e  C o m p o n e n t s
( N o t  A p p l i c a b l e  t o  T T - 2 5 9 / F G )

N O T E
S u b p a r a g r a p h  a(3), (7), (10), and
(11)  below are not  applicable to
T T - 6 6 4 ( * ) / F G  a n d  T T - 6 6 5 / F G .

a. Disassembly.
(1) Remove the receiving unit from

teletypewriter base (para 2-17 a ).
(2) Remove the nine machine screws

the

17,
fig. 2-63) and the teletypewriter base plate
(18).

( 3 )  R e m o v e  t h e  f o u r  s e l f - l o c k i n g
hexagonal nuts (36, fig. 2-65). Disconnect (and
tag) the electrical leads and remove the motor
stop relay (37).

( 4 )  R e m o v e  t h e  h e x a g o n a l  n u t  ( 4 2 ) .
Disconnect the electrical leads and remove the
fuse holder (43), lockwasher (44), and rubber
washer (45). Remove the hexagonal nut that
holds the toggle switch (not shown) to the
switch plate (46) and remove the switch plate.

(5) Remove the two machine screws (1)
that hold the receptacle connector (2) to the
teletypewrriter base. Unsolder the leads and
remove the receptacle connector.

(6) Remove the two machine screws (7)
and lockwashers (8), unsolder (and tag) the
electrical leads from the selector magnet jack
(23, fig. 2-66) and the keyboard transmitter
jacks (24), and remove the switch plate (9, fig.
2-65).

(7) Remove the two machine screws (18)
and lockwashers (19), unsolder the leads from
the fuse holder (20, fig. 2-66), and remove the

TM 11-5815-200-35

mounting bracket (20, fig. 2–65).
(8) Remove the two machine screws (21)

and lockwashers (22). Disconnect (and tag) the
electrical leads and remove the assembled
receptacle connector (25) and mounting plate
(26).

( 9 )  R e m o v e  t h e  t w o  s e l f - l o c k i n g
hexagonal nuts (23) and machine screws (24)
and separate the receptacle connector from the
mounting plate (26).

(10) Remove the self-locking hexagonal
nut (27), machine screw (28), lockwashers (29),
terminal  lug (30 ) ,  l o ckwasher  ( 31 ) ,  and
lockwasher (32) that hold the one side of the
mounting plate (35) to the teletypewriter base.

(11) Remove the machine screw (33) and
lockwasher (34) that hold the other side of the’
mounting plate to the teletypewriter base;
unsolder (and tag) the leads to the motor stop
swi t ch  j a ck  (no t  shown)  and  remove  the
mounting plate (35).

(12) Remove the four machine screws (3),
the four grounding leads (5), and the eight
lockwashers (4 and 6).

b. Reassembly.
(1) Reassemble the teletypewriter base

components  by  r evers ing  the  s t eps  and
procedures outl ined in a (2)  through (12)
above.

(2)  Replace the receiving unit  on the
teletypewriter base (para 2-17 b) .

2–83.  Removal  and Replacement of  Base
Electr ical  Components TT–259/FG)

a. Disassembly.
(1) Remove the receiving unit from the

base (para 2-17 a) .
(2) Remove the nine machine screws (12,

fig. 2-64) and the base plate (13).
( 3 )  R e m o v e  t h e  f o u r  s e l f - l o c k i n g

hexagonal nuts (36, fig. 2-65). Disconnect,
and tag, the electrical leads and remove the
motor stop relay (37).

(4) Remove the two hexagonal nuts (24,
fig 2-64). Disconnect, and tag, the electrical
leads from the fuseholders. Remove the two
fuseholders (23), lockwashers (25), and rubber
washers (26).

(5) Remove the two machine screws (1,
fig, 2-65) that hold the receptacle connector (2)
to the base. Unsolder the leads and remove the
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Figure 2-62. Keyboard transmitter drive shaft, exploded view (not applicable to TT-259/FG
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receptacle connector.
(6) Remove the two machine screws (7,

2-65) and lockwashers (8); unsolder, and tag,
fig.
the

electrical leads from the jacks (3 and 2, fig. 2-67)
and remove the plate (9, fig. 2-65).

(7) Remove the two machine screws (18, fig.
2-65).

(7) Remove the two machine screws (18, fig.
2-65) and lockwashers (19); unsolder the leads
from the fuseholder (9, fig. 2-67) and remove the
mounting bracket (20, fig. 2-65).

(8) Remove the two machine screws (21)
and lockwashers (22, fig. 2-65). Disconnect, and
tag, the electrical leads and remove the assembled
receptacle connector (25) and mounting plate (26).

(9) Remove the two self-locking hexagonal
nuts (23, fig. 2-65) and machine screws (24) and
separate  the  re ceptac l e  c onnec tor  f r om the
mounting plate (26).

(10) Perform the disassembly procedures de-
scribed in paragraph 2-82a(10)  through (12) ,
making reference to figure 2-65.

b. Reassembly.
(1)  Reassemble the base components  by

reversing the steps and procedures outlined in a(2)
through (10) above.

(2) Replace the receiving unit on the base
para 2-17 b ).

2-84. Disassembly and Reassembly of
Teletypewriter Base, Terminal and
Switch Box, Motor Interference
Suppression Filters and Dust Cover
Assembly (Not Applicable to
TT-664(*) /FG, TT-665/FG, and
TT-688 ( * ) /FG) .

The electrical components mounted in the tele-
typewriter base, terminal and switch box, and in
the motor interference suppression filter assemblies
are illustrated in figures 2-66, 2-68, 2-69, 2-70 and
2-71. The disassembly and reassembly procedures
are simple and therefore have not been detailed in
this technical manual. The components should not
be removed unless  they are damaged or  in-
operative. Reference numbers are shown on the
legends which accompany the illustrations. Com-
ponents of the dust cover assembly are illustrated
in figure 2-71.1 and the above disassembly and
reassembly procedures are applicable.

2-84.1 Disassembly and Reassembly of Tele-
typewriter Base, Terminal Box, Motor
Interference Suppression Filters and
Dust Cover (Applicable to TT-664(*)/
FG, TT-665/FG, and TT-688(*)/FG).

a. The electrical components mounted in the
teletypewriter base, terminal box, and in the motor
interference suppression filter assemblies are
illustrated in figures 2-66, 2-70.1 and 2-71.

b. The disassembly and reassembly procedures
are simple and therefore have not been detailed in
this technical manual. The components should not
be removed unless  they are damaged or  in-
operative. Reference numbers are shown on the
legends which accompany the illustrations. Com-
ponents of the dust cover assembly are illustrated
in figure 2-71.1 and the above disassembly and
reassembly procedures are applicable.

2.84.2. Disassembly and Reassembly of
Power Supply, PP-978/FG

a. The components  mounted in the power
supply are illustrated in figure 2-62.1.

b. The disassembly and reassembly procedures
are simple and therefore have not been detailed in
this technical manual. The components should not
b e  r e m o v e d  u n l e s s t h e y  a r e  d a m a g e d  o r
inoperative. Reference numbers are shown on the
legends which accompany the illustration.
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3
4

:

:

9

10

11

12
13

14

15

16
17

18

Power transformer, SMC148765

Machine screw,  10003

Fuse, F02GR250A

Fuse CSp, 34004-SA2

Fuaeholder, 342004

Hexagonal plain nut, 10516

Semiconductor (CR2), 23290

channel, 53393

Cltlillp,  20792
Electrolytic capacitor (C7,C8), CE41C301J

Bracket, 53389

Sheet sprin nut, C8091-623-1
Fixed resistor (R5), RW33V512

Lockwaaher, MS35339-61

Cap screw, MS16998-26

Lockwaaher, MS35333-73
Machine screw? 10111
Threaded tapping screw, 10337

33

34

35

36

Self-locking hexagonal nut, 79 NTM60
Hexagonal plain nut, 52941

Electrical contact, 52772

Insulator, 52771

Insulator, 52773

Flat washer, MD1974

Lockwasher, MS35333-72
Terminal lug, 20807

Hexagonal plain nut, 10507

Self-locking hexagonal nut, F22NTM-02

Frame, 52774

Terminal board, 53276A
Electrical plug connector, SM-B-148798-1

Plug connector, SM-B-148798-2

Lead plug connector. SM-B-148798-3

‘Lockw-asher, MS-35340-41
Socket cap screw, MS16998-11
Machine screw, 10361

Figure 2-62.1-Continued
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Figure 2-63. Teletypewriter base and keyboard guard, exploded view (not applicable to TT-259/FG).
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Figure 2-64. TT-259/FG base, exploded view.
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Figure 2-65. Teletypewriter base components, exploded view.
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Figure 2-66.
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Figure 2-67. Electrical components of TT-259/FG base.
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Figure 2-68. Location of terminal board TBS on base of TT-293/FG.

Figure 2-69. Terminal and switch box components, Tele-
typewriter TT-98/FG
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Figure 2-70. Terminal and switch box components,

a l l  mode l s  excep t  Te l e typewr i t e r  TT-98/FG,

TT-664 (* )/FG,  TT-665/FG,  and  TT-688 (* )/FG.



TM 11-5815-200-35/TO 31W4-2FGC20-22

1 Zener  diode  (AIVR1 ), JAN 1N2823B
6 Transmitter  module (AI AIA1), SM-C-7  59840

2 Resistor (AIR1), RER7OF91OOM
7 Terminal  board (A1TB2),  37TB4

3 Selector magnet module (A1A1A3), SM-C-759853
8 Terminal board  (AITB1), 40TB15

4 Receiver module (A1A1A2),  SM-C-759849
9 Mother board (AIA1), SM-D-7 59836

5 Plug (AIP1 ), SM-C-759834

Figure 2-70.1. Terminal box components, teletypewriters
(TT-664(*)/FG, TT-665/FG, and TT-688(*)/FG).

Change 4 2-130.1





TM 11-5815-200-35/TO 31W4-2FGC20-22

1
2
3
4
5
6

A-Equipment with series-governed motors
Filter (Z1), 20210
Capacitor (C3), 20208
Capacitor (C1), 20200
Receptacle (J3), 20264
Resistor (R1), 51628
Terminal board (TB1), 20370

B-Equipment with synchronous motors
1 Capacitor (C9), 53343
2 Receptacle (J3), 20264
3 Starting relay (E3), 20114
4 Terminal board (TB1), 20370

Figure 2-71. Motor interference suppression filter
assemblies, electrical components.
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TM 11-5815-200-35/TO 31W4-2FGC20-22

Figure 2.71.1. Page Printer Dust Cover Assembly.
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22
23
24
25
26
27
28
29
30
31
32
3334
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

90
91
92
93
9450

51
52

53
54
55
56
57
58
59

60
61
62
63
64
65

Machine screw, 10176
Spring catch, 10985
L.H. bracket, 54942
Plain hexagonal nut, 10504
Lockwasher, 10434
Machine screw, 10176
Spring catch, 10895
R.H. bracket, 54941
Plain hexagonal nut, 10520
Spring, 53558
Push-button assembly, 54995
Plain hexagonal nut, 10520
Spring, 53558
Push-button assembly, 54992
Lever, 53379
Plain hexagonal nut, 10515
Lockwasher, 10404
Flat washer, 10463
Insulating washer, 51106
Contact, 55022
Plain hexagonal nut, 10515
Lockwasher, 10404
Flat washer, 10463
Insulating washer, 51481
Plain hexagonal nut, 10511
Machine screw, 10308
Lockwasher, 10412
Machine screw, 10301
Lockwasher, 10412
Spring nut, 10538
Cable assembly, 61373A (includes items

53, 54, and 55)
Lamp holder, 51115
Grounding lug, 20708
Terminal lug, 20707
Machine screw, 10301
Lockwasher, 10412
Spring nut, 10538
Cable assembly, 61374A (includes items

60, 61, and 62)
Lamp holder, 51115
Grounding lug, 20708
Terminal lug, 20707
Machine screw, 10393
Lockwasher, 10429
Nut plate, 54884

66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89

95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111

L.H. window latch, 54969
Machine screw, 10375
Lockwasher, 10432
Plain hexagonal nut, 10517
Latch plate, 54989
Machine screw, 10374
Lockwasher, 10432
Plain hexagonal nut, 10517
Pane retaining plate, 52992
Machine screw, 10393
Lockwasher, 10429
Nut plate, 54884
R.H. window latch, 54999
Machine screw, 10375
Lockwasher, 10432
Plain hexagonal nut, 10517
Latch plate, 54989
Machine screw, 10374
Lockwasher, 10432
Plain hexagonal nut, 10517
Pane retaining plate, 52992
Pane, 52896
Plain hexagonal nut, 10520
Button, 54994
Catch pin, 54998
Spring, 54996
Plain hexagonal nut, 10520
Button, 54994
Catch pin, 54998
Spring, 54996
Self-locking hexagonal nut, 10523
Cover stay hinge stud, 52987
Cover stay, 53182
Spacer, 52988
Machine screw, 10001
Lockwasher, 10421
Flat washer, 10458
Bracket, 52968
Self-locking hexagonal nut, 10523
Cover stay hinge stud, 52987
Cover stay, 53182
Spacer, 52988
Machine screw, 10001
Lockwasher, 10421
Flat washer, 10458
Bracket, 52986

Dust cover assembly, Part No. 63881, includes items (1 through 111) above
Copy holder, Part No. 54935A, includes items (3 through 23) above.
Dust cover assembly, Part No. 61375A, includes items (1, 2 and 24 through 111) above.

Figure 2-71.1 -Continued.
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Section VII. TELETYPEWRITER ADJUSTMENT PROCEDURES

2-85. General
This  sect ion contains the requirement and
adjustment procedures for the teletypewriter.
Complete the individual checks and make the
necessary adjustments, i f  r e q u i r e d .  A d -
justments are arranged in sequence for  a
complete readjustment of the teletypewriter.
When making individual adjustments, check
all related adjustments. When removing parts
to make an adjustment, refer to paragraphs
2-17 through 2-84.1 for instructions.

NOTE
Paragraphs 2-86 through 2-97 are
not applicable to TT-259/FG.

2-86. Keylever Locking Bar Adjustment
(fig. 2-72)

a. Requirement. There should be a 0.005- to
0.030- inch c learance between the keylever
locking bar and the keylevers.

b .  A d j u s t m e n t .  R e m o v e  t h e  k e y b o a r d
transmitter from the teletypewriter (para
2-18 a). Loosen the three machine screws and
move the keylever locking bar up or down to
meet the requirement. Check both ends of the
keylever locking bar and tighten the machine
screws; recheck the clearance. Replace the
keyboard transmitter  in the teletypewriter
(para 2-18 b).

2-87.  T ransmi t ter  Camshaf t  End-P lay
Adjustment

(fig. 2-73)
a. Requirement. There should be a 0.001- to

0.005-inch clearance between the spacer (or
clutch yoke if no spacer is installed) and the
adjacent ball bearing when the cam end of the
transmitter camshaft is pressed toward the
keyboard casting.

Figure 2-72. Keylever locking bar adjustment.

b. Adjustment. Loosen the setscrews in the
clutch fork and insert a 0.003-inch gage
between the spacer and the bearing. Press the
transmitter camshaft and clutch fork toward
each other; align the setscrews with the flats on
the  camsha f t  and  t i ghten  the  se t s c rews .
R e m o v e  t h e  f e e l e r  g a g e  a n d  r e c h e c k  t h e
clearance.

2-88. Locking Lever Latch End Play and

a.

Repeat Blocking Lever Adjustment
(fig. 2-74)

NOTE
The repeat blocking lever adjustment
a p p l i e s  t o  T T - 9 8 B / F G ,  T T - 1 0 0 B /
F G ,  a n d  T T - 6 6 4 / F G ,  O r d e r  N o .
23425-Phila-57; and to TT-98B/FG,
Order No. 13930-Phila-58 only.
Requirements.

(1) There should be a .002 to .005 -inch
clearance between the locking lever latch and
the keyboard casting (A, fig. 2-74).

(2) There should be a .045 to .050 -inch
clearance between the opposing edges of the
repeat blocking lever and the locking lever
latch (B, fig. 2-74) when the cam stop lever is
in the restored position.

b .  M e t h o d  o f  C h e c k i n g .  C h e c k  t h e
r e q u i r e m e n t  o f  a(2) above by turning the
transmitter camshaft by hand until the cam
stop lever is in the restored position and the
transmitter camshaft no longer turns. Check
for the required clearance.

c. Adjus tments .
(1) Loosen the setscrew and position the

locking lever latch stud to meet the
requirements in a(1)  a b o v e .  T i g h t e n  t h e
setscrew and recheck the clearance.

( 2 )  L o o s e n  t h e  h e x a g o n a l  n u t  w h i c h
secures the repeat blocking lever adjusting
screw. Turn the adjusting screw unti l  the
requirement in a(2) above is met. Tighten the
hexagonal nut.

2 - 8 9 .  S e l e c t o r  L e v e r  E n d - P l a y  A d -
justment (All Models Except TT–98/
F G ,  T T – 9 8 A / F G ,  T T – 9 9 / F G ,  T T –
100/FG, and TT–664/FG)

(A, fig. 2-75)
a. Requirements. There should be

Change 2
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0.005-inch clearance between the spacer and
the sensing lever locking bail.

b.  Adjustment.  Loosen the setscrew and
move the selector lever pivot post in or out to
meet the requirement, tighten the setscrew,
and recheck the clearance.

Figure 2-73. Transmitter camshaft end-play adjustment.

2 – 9 0 .  S e l e c t o r  E n d - P l a y  A d j u s t m e n t
(Applicable to TT–98/FG, TT–98A/
F G ,  T T – 9 9 / F G ,  T T – 1 0 0 / F G ,  a n d
TT–664/FG)

(B, fig. 2-75)
a. Requirement. There should be a 0.001- to

0.007-inch clearance between the laminated
washer and the No. 1 selector lever.

b. Adjustment. Remove parts as necessary
to gain access to the laminated washer. Either
remove laminations from the washer or install
a new laminated washer, peeled to size, to meet
the requirement. Reassemble the parts and
recheck the clearance. Check the sensing lever
locking bail adjustment (para 2-94).

2-91. Universal Bar Adjustment
(fig. 2-76)

a. Requirement. There should be a .005 to
.015-inch clearance between the cam stop lever
and the locking lever latch when any keylever
or the space bar is in the pressed position.

b. Adjustment. Loosen the locknut and turn
the universal bar adjusting screw in or out to
meet the requirement; tighten the locknut.

2-92. Sensing Levers  Clearance and
Alinement Adjustment

(fig. 2-77)
a. Requirement. The sensing levers and the

code bars should be in alinement, and there
should be a .001- to .003-inch clearance

between the flat washer and the sensing lever.
b .  A d j u s t m e n t . L o o s e n  t h e  s e t s c r e w .

Remove the sensing levers and sensing lever
pivot  stud. Peel  laminations from,  or  add
laminations to, the laminated washer until the
sensing levers and code bars are in alinement.
Remove all burs from the laminated washer.
Replace the sensing levers and sensing lever
pivot stud. Move the sensing lever pivot stud
in or  out to  obtain the .001-  to  .003-inch
clearance. Tighten the setscrew.

2–93. Selector Levers and Sensing Levers
Adjustment

(fig. 2-78)
a. Requirement. There should be a .005-inch

minimum clearance between the selector levers
and the sensing levers when a selector lever is
on the low part of the cam assembly and its
a s s o c i a t e d  s e n s i n g  l e v e r  i s  i n  t h e  m a r k
position.

Figure 2-74. Locking lever latch end play and repeat
blocking lever adjustment.
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Figure 2-75. Selector lever pivot post adjustment.

b.  Adjustment. L o o s e n  t h e  t w o  s c r e w s
which hold the selector lever comb (A, fig.
2-78) in place. Move the selector lever comb to
meet the requirement (B, fig. 2-78). Tighten
the two screws which hold the selector lever
comb in place. This adjustment should be
made and checked when making the selector
lever latch adjustment (para 2-96).

2 – 9 4 .  S e n s i n g L e v e r s  L o c k i n g  B a i l
Adjustment

(fig. 2-79)
a. Requirement. T h e r e  s h o u l d  b e  e q u a l

clearance between the latching surface of the
sensing lever locking bail and the projections
on the top of  the sensing levers when the
sens ing  l evers  a re  in  the  mark  o r  space
position.

b. Method of Checking. Press either the R-
or Y-keylever. Turn the transmitter camshaft
c lockwise by hand unti l  the sensing lever
locking bail engages the sensing levers; check
the clearance visually.

c.  Adjustment. L o o s e n  t h e  n u t  o n  t h e
selector levers pivot post. With the sensing
lever locking bail engaged with the sensing
levers, turn the eccentric bearing clockwise or

counterclockwise to  meet  the requirement.
Tighten the nut on the selector levers pivot
p o s t .

Figure 2-76. Universal bar adjustment.

2 – 9 5 .  K e y b o a r d  T r a n s m i t t e r  F r i c t i o n
Clutch Adjustment

(fig. 2-80)
a. Requirements.

(1) There should be a .005 to .025 inch
( . 0 0 5  t o  . 0 2 0  i n c h  f o r  T T - 6 6 4 ( * ) / F G  a n d
TT-665/FG) clearance between the fr ict ion
clutch disk and the bearing of the clutch fork.

(2) It should require a pull of 25 to 30
ounces (38 to 44 ounces for TT-664(*)/FG and
TT-665 /FG)  t o  p revent  the  f r i c t i on  c lu t ch
from turning when the motor is on and the
camshaft is not operating any levers.

b. Method of Checking.
(1) Insert a flat feeler gage between the

frict ion clutch disk and the bearing of  the
clutch fork to determine the clearance.

Figure 2-77. Sending levers clearance alinement
adjustment.
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Figure 2-78. Selector levers and sensing levers
adjustment.

(2) Hook a spring scale on the clutch fork.
While holding the scale rigidly, press the space
bar and allow the camshaft to turn slightly
until it is not operating any levers. When the
free spot has been established, hold the clutch
fork from turning and read the scale.

Figure 2-79. Sensing levers locking bail adjustment.

C . Adjustments.
( 1 )  Loosen  the  two  se t s c rews  in  the

friction clutch disk and position the disk until
the requirement of a (1) above is met.

(2) Loosen the clamping screws in the
friction clutch adjusting collar and turn the
col lar  on the driving col lar  to  obtain the
requirement  of  a(2) above.

2 - 9 6 .  S t o p  S e l e c t o r  L e v e r  a n d  T r a n s -

m i t t e r  M a r k  C o n t a c t  A d j u s t m e n t

( N o t  A p p l i c a b l e  t o  T T - 6 6 4 ( * ) / ,
TT-665/FG, and TT-688(*)/FG)

(fig. 2-81)
a. Requirements.

(1) There should be a slight break in the
signal circuit between successive marking code
impulses, but the duration of the break should
be as small as possible.

(2) The stop selector lever latch should be
adjusted to give a minimum break in the send
circuit between the marking fifth intelligence
impulse and the stop impulse. There should be
a .003-inch minimum clearance between the
stop selector lever and the stop selector lever
latch when the stop selector lever is on the low
part of its cam.

b. Method of Checking.
(1) Remove the two machine screws (1,

fig. 2-24), lockwashers (2), and contact cover
(3). Disconnect keyboard plug P5 from the
KEYBOARD receptacle on the left-hand side
of the base. Arrange a multimeter to indicate
resistance on its lowest ohmic scale. Connect

one multimeter lead to the mark stationary

Figure 2-80. Keyboard transmitter friction clutch
adjustment.
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contact (fig. 2-81) and the other lead to the
contact bail terminal. Press the LTRS key,
slowly turn the motor by hand, and check for
the requirement in a(1) above.

(2) With the multimeter still connected as
described in (1) above, press the T-key and turn
the motor slowly by hand. There should be a
slight, but minimum, break between the
marking fifth intelligence impulse and the stop
impulse. With the stop selector lever on the low
part of its cam, check the clearance between the
stop selector lever and the stop selector lever
latch with a feeler gage.

c. Adjustment.
(1) Connect a multimeter as described in

b(1) above. Press the LTRS key and slowly turn
the motor by hand. Adjust (by turning) the
mark stationary contact (A, fig. 2-81) until the
requirement of a(1) above is met.

(2) With the multimeter still connected as
described in (1) above, loosen the machine
screws that hold the stop selector lever latch (B,
fig. 2-81). Press the T-key and slowly turn the
motor by hand. Move the stop selector lever
latch to the right or left until a slight, but
m i n i m u m ,  b r e a k  i s  o b t a i n e d  b e t w e e n  t h e
marking fifth intelligence impulse and the stop
impulse. Move the stop selector lever latch to
the right to decrease the break and to the left to
increase the break. With the stop selector lever
against the low part of its cam, check the
clearance between the stop selector lever and the
stop selector lever latch. If the clearance is less
than .003 -inch, remake the adjustment described
in paragraph 2-93. Reposition the stop selector
lever latch to meet the requirement of a ( 2 )
above.

Figure 2-81. Stop selector lever latch and transmitter
contact adjustment.

TM 11-5815-200-35

NOTE
If the keyboard transmitter is to be used
for  transmission of  polar  impulses,
perform the transmitter space contact
adjustment (para 2-97).

2-96.1 Stop Selector Lever Latch and Trans-
mitter Contact Assembly Adjustment
( T T - 6 6 4 ( * ) / F G ,  T T - 6 6 5 / F G ,  a n d
TT-688(*)/FG.

(fig. 2-81.1)

a. Requirement.
(1) The stop selector lever latch should be

adjusted to give the correct stop pulse length.
Them should be a .003-inch minimum clearance
between the stop selector lever and stop selector
lever latch when the stop selector lever is on a
low point of its cam.

(2) The mark and space impulses from the
sequential keyboard transmitter should be of
equal time duration.

b. Methods of Checking. An oscilloscope
should be used to measure signals transmitted
by the keyboard transmitter.

c. Adjustment.
(1)  On the page printer  terminal  box,

connect an oscilloscope to terminals 4 (-) and 5
(+) of terminal board TBI.

(2) Loosen the socket head screws that
secure the selector lever latch. Turn the motor
on and push the REPEAT key and blank key.
With a screwdriver in the notch of the selector
lever latch and latch bracket, move the selector
lever latch to obtain the required stop signal
length on oscilloscope. Move it to the left to
decrease and to the right to increase the pulse
length; tighten the screws and recheck the
signal length.

(3) Press and hold the REPEAT button
and "R" character button. Adjust the pushrod
lifter hexnut or mark stationary contact in or
out on the contact assembly until a wave shape
appears with negative and positive transitions
(bits) of equal time duration.

2-97. Transmitter Space Contact Adjustment
(Not  appl icable  to  TT-664(* ) /FG,
TT-665/FG, and TT-688(*)/FG.

(fig. 2-81)
NOTE

This adjustment is not applicable to the
T T - 2 5 9 / F G .  I t  a p p l i e s  t o  a l l  o t h e r
models only if they are used for trans-
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Figure 2-81.1. Stop selector level latch and transmitter contact assembly adjustment
(TT-664(*)/FG, TT-665/FG, and TT-688(*)/FG).

mitting polar  impulses.  Before this
adjustment is performed, the keyboard
transmitter must meet the adjustment
requirements described in paragraph
2-96a.

a. Requirement. There should be slight breaks
in the signal circuit between alternate marking
and spacing impulses, but the duration of the
breaks should be as small as possible.

b. Method of Checking. Connect a multimeter
as described in paragraph 2-96b(1). Place a
shorting strap across the upper ends of the mark
and space stationary contacts. Press the Y-key,
slowly turn the motor by hand, and check for
the requirement in a above. Press the R-key and
recheck the requirement.

c. Adjustment. Turn the space stationary
contact slowly toward the contact bail until no
breaks occur between code impulses. Then turn
The space stationary contact in the opposite

direction slowly until breaks occur between
impulses. Refine the adjustments as necessary
to obtain the smallest possible break between
impulses.

2-98. Motor Mounting Adjustment
Applicable to TT-98C/FG)

(fig. 2-82)

a. Requirement.
(1) Backlash between the worm on

N o t

the
motor shaft and the worm gear should be as
little as possible without binding.

(2) The motor shaft should be centered with
the worm gear (visual check).

b. Adjustment.
(1)  Remove the four screws and lock-

washers that hold the motor to the casting.
Install or remove 0.002-inch shims, 51509 or
0.005-inch shims, 51510 to meet requirement
a(1) above. Replace the four
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Figure 2-82. Motor mounting adjustment, requirement.

screws and lockwashers, leaving them
loose enough so that the motor position
can be adjusted.

(2) Adjust the position of the motor to meet
the requirement in a(2) above, tighten the
screws, and recheck the requirement.

2-99. Motor Mounting Adjustment (TT-
98C/FG and Subsequent Models)

(fig. 2-83)
Note. This adjustment should be performed whenever

the operating speed is changed.

a. Requirement.
(1)

(2)

There should be a minimum backlash,
without binding, between the mainshaft
driven gear and the worm gear.
The worm gear and main shaft should
be visually central with the main-shaft
driven gear.

b. Method of Checking. Grasp the main shaft
and governor target, hold the main shaft station-
ary, and rock the target back and forth to deter-
mine the gear backlash. Check the gear backlash
in various positions of the shaft cycle.

c. Adjustment. Loosen the motor mounting
machine screws and position the threaded portion
of the adjusting sleeves flush with the frame.
Position the motor to centralize the worm gear on
the main-shaft driven gear. Make the machine
screws friction tight. Check the requirement ( a
above). Loosen the motor mounting screws and
turn the three sleeves until there is a minimum

TM 11-5815-200-35

backlash, without binding, between the main-shaft
driven gear and the worm gear. Tighten the ma-
chine screws and recheck the requirement.

2-100. Motor Governor Contacts Alignment
(fig. 2-84)

a. Requirements.
(1)

(2)

(3)

The contacts of the governor should be in
alignment with each other (visual check).
A force of not more than 10 ounces should
be required to push or pull the governor
worm shaft when the governor worm is
engaged at any point of the governor
adjustment gear.
There should be some clearance (not more
than 0.008 inch) between governor adjust-
ment gear and governor adjustment
screw bracket.

b. Adjustment.
(1)

(2)

(3)

Loosen the contact arm spring mounting
screw and position the contract arm spring
to meet the requirement in a(1) above.
Clean and lubricate the governor worm,
governor adjustment gear, and governor

adjustment screw (para 2-12f). If the
requirement in a(2) above is still not met,
check for requirement in a(3) above.
When adjustment of the clearance be-
tween the governor adjustment gear and
the governor adjustment screw bracket
is necessary, remove the solid flat washer
that is originally supplied with the motor
governor. Install a laminated washer,

Figure 2-83. Motor gears backlash adjustment
( T T - 9 8 C / F G ) .
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2-101.

Figure 2-84. Motor governor adjustment details.

61413, peeled to the proper thickness to
obtain the proper clearance.

Caution: Do not peel the laminated
washer to a thickness less than 0.005
inch. Laminated washers less than
0.005 inch thick tend to bind the gover-
nor adjustment screw.

Governor Assembly Position Adjust-
ment

(fig. 2-85)

Note. This adjustment should be performed only when
mounting the governor assembly on the motor.

a. Requirement. There should be a to
inch clearance between the slip ring of the

governor assembly and the adjacent brush holders.
b. Adjustment. Make sure that the governor

slip rings are clean and smooth, to insure good
brush contact. Remove any dirt or foreign ma-
terial from between the slip rings. Position the
governor assembly to meet the above requirement
and tighten one setscrew lightly. Tighten the
other setscrew firmly and then the first setscrew.
Use this tightening procedure to insure that the
governor assembly is centered on the motor shaft.

2-138

2-102. Governor Target Assembly Adjust-
ment

(fig. 2-86)

a. Requirement. There should be some clear-
ance, not more than 0.020 inch, between the gover-

nor target assembly and the governor cover.
b. Adjustment. Loosen the setscrew, position

the governor target assembly to meet the require-
ment, and tighten the setscrew.

2-103. Function Shaft Driven Gear End-
Play Adjustment

(fig. 2-87)

a. Requirement. There should be a 0.001- to
0.004-inch clearance between the function-shaft
driven gear and the inner flat washer when the
driven gear is pressed against the outer flat washer.

b. Adjustment.
(1) Remove the function shaft assembly

(para 2-22a).
(2) Remove the function cam (44, fig. 2-117),

felt washer (51), if present, sleeve bear-
ing (45), felt washer (52), if present,
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Figure 2-85. Governor assembly position adjustment.

(3)

print cam (42), pulsing cam (48, TT-99/
FG only), flexible coupling disk (40),
clutch spring (38), felt washer (50), if
present, friction clutch drum (37), re-
tainer ring (36), and flat washer (35).
Adder remove shim 51847 (0.004-inch)
or shim 51848 (0.006-inch) as required;

Figure 2-86. Gouernor target assembly adjustment.

replace the flat washer (35) and retainer
ring (36) and recheck the clearance.

(4) Reassemble and install the function shaft
assembly (para 2-22b).

2-104. Motor Governor Brush Holder
Adjustment

(fig. 2-88)

Note. This adjustment should be performed when the
governor brush holders have been removed or replaced.

a. Requirements.
(1) The governor brush holders should be

fully seated.
(2) Two adjacent corners of the square hole

in each governor brush holder should be
parallel and in line within 1/64 inch as
shown in figure 2-88.

b. Method of Checking.
(1) Visually check the requirement.
(2) Use a straightedge to establish a visual

parallel line. Check the requirement
visually.

c. Adjustment. Loosen the setscrew that re-
tains each governor brush holder and position each
brush holder to meet the requirements. Tighten
the setscrew and recheck the requirements.

2-105. Y-Lever Spacing Collar Adjustment
(fig. 2-89)

a. Requirement. There should be a .002- to .005-
inch clearance between the spacing collar and the
flat washer on the Y-lever pivot stud.

b. Adjustment. Loosen the setscrews in the
spacing collar and move it in or out to meet the re-
quirement. Tighten the setscrews.

Figure 2-87. Function-shaft drive gear end-play
requirement.
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Figure 2-88. Motor governor brush holder adjustment.

2-106. Code Rings and Code Ring Cam
Follower Locking Lever End Play
Adjustment

(fig. 2-94)

Make this adjustment only when the code ring
cage has been removed from the machine.

a. Requirements.
(1) There should be a .002 to .004-inch clear-

ance between the code ring collar and the
ball retainer.

Figure 2–89. Y-Lever spacing collar adjustment.
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(2) There should be a .002 to .010-inch clear-
ance between the sleeve bearing and the
code ring cam follower locking lever.

b. Method of Checking.
(1) Insert a flat feeler gage from the bottom

of the code ring cage between the code
ring collar and the ball retainer.

(2) Insert a flat feeler gage from the bottom
of the code ring cage between the sleeve
bearing and the code ring cam follower
locking lever.

c. Adjustment. Two setscrews secure the code
ring collar and the sleeve bearing to the shaft of
the code ring cage. One setscrew can be easily
reached from the bottom side of the code ring cage;
the other can be reached between the top center
stop bars and through the hole in the code ring
cage spacer.

(1)

(2)

2-107.

Note.
ring cage,

Loosen the two setscrews and insert a
.003-inch flat feeler gage between the ball
retainer and the code ring collar.
Hold the flat (.003 inch) feeler gage be-
tween the ball retainer and the code ring
collar while shifting the sleeve bearing
to meet the requirement in a(2) above.
Tighten the setscrews and recheck the
clearance.

Function Sensing Levers End Play
Adjustment TT-98C/FG)

Perform this adjustment whenever the code-
sensing levers, or spacers are changed, replaced,

or removed.

a. Requirement. The sensing lever sleeve

should project 0.025 to 0.050 inch beyond the hub
of the code-ring cage.

b. Method of Checking.
(1)

(2)

(3)

Loosen the four setscrews (10, fig. 2-49)
in the square shaft driven gear (11) and
slide the gear away from the code-ring
cage.
Remove the square shaft stop arm (4, fig.
2-20 (page 10 of C 2) ) and the assembled
stop arm shaft (5).
Loosen but do not remove the two ma-
chine screws (1) that hold the code bar
cage plate (57) to the frame assembly.



Figure 2-90. Function sensing levers end play adjust-
ments (TT-98C/FG).

(4)

(5)

Remove the flat washer (16, fig. 2-52)
and line-feed-on-carriage-return sensing
lever (17).
Tighten the two machine screws (1, fig.
2-20) that hold the code bar cage plate
(57) to the frame assembly. Place a
straightedge against the end of the sens-
ing lever sleeve (fig. 2-90) and check the
requirement with feeler gages.

c. Adjustment. If the requirement is not met,
proceed as follows:

(1)

(2)

(3)

Remove the flat washers (18, 20, and 22,
fig. 2-52) and the line-feed, the figures-
shift, and the carriage-return sensing
levers (19, 21, and 24), and the spacing
collar (27) from the sensing lever sleeve
(fig. 2-90) which is mounted on the code-
ring cage hub. It may be necessary to
loosen (but do not remove) the two ma-
chine screws (1, fig. 2-20) that hold the
code bar cage plate (57) to the frame
assembly.
Remove the laminated washer (28, fig.
2-52) and replace it with a laminated
washer that is peeled to the correct thick-
ness and has all burrs removed.
Reinstall the spacing collar (27), sensing
levers (except the line-feed-on-carriage-
return sensing lever (17)) and the flat
washers (except flat washer (16)) and
recheck the requirement. Be sure the
carriage-return sensing lever (fig. 2-90)

(4)

(5)

(6)

(7)

(8)
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does not rub against the stop bar support
bracket when installed against the collar.
Reinstall the line-feed-on-carriage-return
sensing lever (17) and flat washer (16).
Tighten the two machine screws (1, fig.
2-20) that hold the code bar cage plate
(57) to the frame assembly if they were
loosened.
Reinstall the square shaft stop arm (4)
and the assembled stop arm shaft (5).
Return (slide) the square shaft driven
gear (11, fig. 2-49) to its original posi-
tion on the square shaft.
Perform the related adjustments as de-
scribed in paragraphs 2-180 and 2-181.

Drawbar Shimming (TT-98C/FG)
(fig. 2-91)

Note. This is a preliminary setting; for final adjust-
ment, see paragraph 2-109.

a. Preparation. Remove the function shaft
assembly (para 2-23a).

b. Requirement.
(1) The drawbar assembly should be visually

central on the drawbar stud.
(2) The drawbar assembly should be free to

move up and down, and end play must
not exceed 0.010 inch.

c. Adjustment.
(1)

(2)

(3)

(4)

Remove the machine screw, lockwasher,
and flat washer.
Install shims equally on both sides of the
drawbar to meet the requirements in b
above.
Reinstall the machine screw, lockwasher,
and flat washer.
Reinstall the function shaft assembly
(para 2-23 b).

Figure 2-91. Draw bar shimming (TT-98C/FG).
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2-109. Function Sensing Cam and Drawbar
Adjustment (TT-98C/FG)

(fig. 2-92)

a. Requirements.
(1)

(2)

When the function sensing cam assembly
is against the laminated washer, the car-
riage-return sensing lever should ride on
its function rollers without rubbing the
function roller spacers, and the figures-
shift sensing lever should not rub the
function roller spacer.
The drawbar should operate freely in the
drawbar cam assembly.

b. Method of Checking.
(1) With the function shaft in the stop posi-

tion, visually check the requirement.
(2) Manually operate the drawbar and check

for free movement. Manually rotate the
function shaft and check the requirement
in various positions.

c. Adjustments.
(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)
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Loosen the two setscrews (fig. 2-92) in
the function sensing cam assembly.
Loosening the setscrews should allow the
friction clutch spring to move the func-
tion sensing cam assembly towards the
selector side of the teletypewriter.
Determine the required thickness of the
laminated washer to meet the requirement
in a (1) above. Use feeler gages.
Relocate the two setscrews on their re-
spective flats and tighten them.
Remove the function shaft assembly
(para 2-23a).
Remove the machine screw (9), lock-
washer (10), flat washer (11), transfer
lever restoring cam (12), spacer (51),
flat washer (13), locking bail cam
(14), flat washers (15 and 16), ball bear-
ing (17), and flat washer (18).
Replace the flat washer (18) with a
washer of the proper thickness to meet
the requirement in a (1) above.
Replace parts on the function shaft by
reversing the steps and procedures in (5)
above.
Temporarily replace the function shaft
assembly (para 2-23b). Recheck the re-
quirement in a(1) above and readjust, if

(9)

necessary; otherwise, secure the function
shaft in place.
Check the requirement in a (2) above. If
the requirement is not met, remove the
function shaft assembly (para 2-23a).

(10) Remove the machine screw (52, fig.
2-48) from the drawbar (59) and the
bellcrank pivot bracket (69). Catch the
lockwasher (53), flat washers (54, 56, 64,
and 65), and spacers (55 and 66) as they
fall from the machine screw (52).

(11) Install shim spacers to meet the require-
ment in a (2) above.

(12) Reinstall the spacers (55 and 56), flat
washers (54, 56, 64, and 65), and lock-
washer (53) on the machine screw (52).
Reinstall the machine screw (52) in the
drawbar (59) and the bellcrank pivot
bracket (69).

(13) Reinstall the function shaft assembly
(para 2-23b).

(14) Perform the related adjustment (para
2-146).

2-110. Code-Ring Cage Adjustment (TT-
98C/FG)

(fig. 2-93)

a. Requirement. There should be a 0.005-inch
minimum clearance between the stop bars and their
associated function sensing levers, when the sens-
ing lever concerned is on the highest point of its
respective function roller.

b. Method of Checking. Position the function
shaft until the sensing levers are on the high point
of their respective function rollers. Check the re-
quirement with a 0.005-inch feeler gage.

c. Adjustment. Loosen the two machine screws
that hold the code-ring cage to the frame assem-
bly and partially rotate the code-ring cage to meet
the requirement. Perform the related adjustments
(paras 2-113, 2-124, and 2-181).

2-111. Sensing Levers End Play Adjustment
(not applicable to TT-98C/FG)

(fig. 2-95)

This adjustment is necessary only if the code
ring cage is replaced.

a. Requirement. There should be a .001- to .005-
inch clearance between the flat washer and the line-
feed sensing lever.
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Figure 2-92. Function sensing cam and drawbar adjustment (TT-98C/FG).

b. Method of Checking. Insert a flat feeler
gage from the rear of the code ring cage between
the line-feed sensing lever and the flat washer.

c. Adjustments. Remove the code ring cage
(para 2-25a). Peel lamination from, or add lami-
nations to, the tolerance take-up flat washer to
meet the requirement. Replace the code ring cage
(para 2-25b); recheck the clearance. Check re-

Figure 2-93. Code-ring cage adjustment (TT-98C/FG).

lated adjustments (paras 2-112, 2-113, 2-120, and
2-180).

2-112. Code Ring Cage Adjustment (not ap-
plicable to TT-98C/FG)

(fig. 2-96)

a. Requirements.
(1) There should be a .010- to .020-inch clear-

Figure 2-94. Code rings and code ring cam follower
locking lever end play adjustment.
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Figure 2-95. Sensing levers end play adjustment (not

(2)

applicable to TT-98C/FG).

ance between the carriage-return sensing
lever and its associated function stop bar
when the teletypewriter is in the stopped
position.
There should be a .005-inch minimum
clearance between the line-feed sensing
lever and the figures-shift sensing lever
and their associated function stop bars
when the teletypewriter is in the stopped
position.

 b .  Adjustment. Loosen the machine screws that
mount the code ring cage (fig. 2-103). Turn the
code ring cage either clockwise or counterclockwise
until the requirement is met. Tighten the machine
screws. Check related adjustments (paras 2-113,
2-119, 2-120, and 2-181).

Figure 2-96. Code ring cage adjustment (not applicable
to TT-98C/FG).

2-113.  Code Ring Locking
lower Adjustment

a. Requirements.
(1)

(2)

When the figures stop

Bail Cam Fol-

bar (fig. 1 20) is
selected and the cam follower (fig. 2-97)
is against a high part of the locking bail
cam, there should be at least .010-inch
clearance between the figures stop bar
(not shown) and the code ring locking
lever blade.
When the cam follower is against a high
part of the locking bail cam, the clearance
between the letters stop bar and the code
ring locking lever blade should be ap-
proximately equal to the clearance be-
tween the J-stop bar and the code ring
locking lever blade when the cam fol-
lower is against a low part of the locking
bail cam.

b. Adjustment. Loosen the machine screws
that secure the cam follower to the code ring cam
follower locking lever, position the cam follower
to meet the requirements in a(1) and (2)
above, and tighten the machine screws. Check
the related adjustment described in paragraph
2-114.

Note.  Under ideal conditions,  adjustment is  possible
to meet both requirements described in a above .  How-

ever,  i f  adjustment to  meet requirement a (2 )  above

causes the clearance specif ied in a (1) to be less than
0.010 inch,  reposition the cam follower to obtain the

0.010-inch minimum clearance described in a (1) above.

2-114. Code Ring Locking Bail Shaft
Adjustment

(fig. 2-98)

a. Requirements.
(1) There should be a .010 to .020-inch clear-

ance between the code ring locking bail
and the code ring projections (A, fig.
2-98) when the function shaft is in the
stopped position.

(2) There should be a .002- to .005-inch end
play in the code ring locking bail shaft
(B, fig. 2-98).

b. Method of Checking.
(1) With the function shaft in the stopped

position, place the No. 1 code ring so that,
it projects directly opposite the locking
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Figure 2-97. Code ring locking bail cam follower

(2)

adjustment.

edge of the code ring locking bail. Check
the requirement with a feeler gage.
Insert a flat feeler gage between the col-
lar of the code ring locking lever and the
code bar cage plate to determine the end
play.

c. Adjustment.
(1) Loosen the setscrews in the code ring

locking lever collar. Rotate the code ring
locking bail shaft until the requirement
in a(1) above is met.

Figure 2-98. Code ring locking bail shaft and locking
bail adjustments.

(2)

2-115.
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position the collar to obtain the require-
ment, in a(2) above. Tighten the set-

screws in the code ring locking lever
collar.

Code Ring Locking Bail Adjustment
(fig. 2-99)

a. Requirements. The code ring locking bail
should fully engage the notches in the code rings
for both marking and spacing positions of the
code rings.

b. Adjustment. Set the Y-levers for either
R- or Y-code combination and trip the transfer
lever. Turn the motor by hand until the locking
bail spring pulls the code ring locking bail into the
code rings. Loosen the code ring locking bail
mounting screws. Position the code ring locking
bail up or down until it fully engages the notches
in tile code rings. Tighten the mounting screws.

2-116. T-Lever End Play Adjustment
(fig. 2-100)

a. Requirement. The T-levers should move
freely on the T-lever stud but the end play should
not exceed 0.003 inch.

b. Method of Checking. Press the T-levers
toward the transfer lever and measure the clear-
ance between the first T-lever and the flat washer.

c. Adjustment. Remove the nut, flat washer,
and the outer T-lever. Add or remove shims 57072
(.002 inch) or 57073 (.003 inch) to meet the re-
quirement. Replace the T-lever, flat washer, and
hexagonal nut. Tighten the hexagonal nut and
recheck the requirement.

Figure 2-99. Code ring locking bail adjustment.
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Figure 2–100. T-lever end-play adjustment.

2-117. T-Levers Alinement and Transfer
Lever Shaft End Play Adjustment

(fig. 2-101)

a. Requirements.
(1)

(2)

The T-lever must be in line with their
associated Y-levers and the code rings.
Any offset should be equally divided
so that the T-levers are centered be-
tween the Y-levers and the code rings.
There should be a .002 to .005-inch
clearance between the rear shaft collar
on the transfer lever shaft and the
bearing in the teletypewriter frame
when the front shaft collar is held
against its bearing.

b. Adjustment.
(1)

(2)

Loosen the clamping screws in the
shaft collars. Move the transfer lever
in or out to meet the requirement in
a(1) above. While holding the trans-
fer lever in position, slide the front
shaft collar tight against the bearing
and tighten the clamping screw.
Hold the front shaft  col lar  t ight
against the frame. Move the rear shaft
collar to meet the requirement in a(2)
above. Tighten the clamping screw.

Figure 2-101. T-levers alinement and transfer lever shaf t
end play adjustment.

Check related adjustments (para 2-
118) .

2-118. Transfer Lever Roller Stud Adjust-
ment

(fig. 2-102)

a. Requirement. There should be a .007 to .020-
inch clearance between the transfer lever and the
latching surface of the transfer lever latch when
the roller of the transfer lever is on a high portion
of the transfer lever restoring cam.

b. Adjustment. Loosen the locknut and set the
stud for maximum eccentricity. Rotate the mo-
tor of the teletypewriter by hand until the roller
is on the high portion of the transfer lever restor-
ing cam. Turn the stud counterclockwise until
the requirement is met. Tighten the locknut.
Check related adjustments (para 2-117).

Figure 2-102. Transfer lever roller stud adjustment.
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2-119. Y-Lever Eccentric Stop Preliminary
Adjustment

(fig. 2-103)

a. Requirement. The Y-lever eccentric stop
should be positioned midway between the Y-levers.

Note. When making the fol lowing adjustment,  be ex-

tremely careful to prevent damaging the function shaft

when inserting the tool into the setscrew.

b. Adjustment. Set the Y-levers in either the R-
or Y-code combination. Loosen the setscrew that
locks the Y-lever eccentric stop. Trip the transfer
lever by pulling down the transfer lever latch.
This action will cause the T-levers to engage the
Y-levers. Turn the Y-lever eccentric stop clock-
wise until it, makes contact with the Y-levers that
are in the space position. Note the position of
the slot in the end of the Y-lever eccentric
stop. Turn tile Y-lever eccentric stop counter-
clockwise until it makes contact with the Y-levers
that are in the mark position. Note the position of
the slot in the end of the Y-lever eccentric stop.
Turn the stop to a position midway between the
two noted positions and tighten the setscrew.
Check related adjustments (paras 2-124, 2-126,
2-139, and 2-140).

2-120. T-Lever Pivot Stud Adjustment
(fig. 2-104)

a. Requirement. The T-levers should engage
the Y-levers an equal amount for both mark and
space positions of the Y-levers.

b. Method of Checking. With the transfer
lever latched and the function shaft, in the stopped
position, set the No. 1 Y-lever in a mark position.
Trip the transfer lever by pulling down the latch.
This action will cause the T-levers to engage the
Y-levers. Visually check the amount of engage-
ment. Rotate the motor by hand to reposition the
transfer lever and the T-levers. Set the No. 1 Y-
levers in a space position. Trip the transfer lever
and visually check the amount of engagement be-
tween the T-levers and Y-levers.

c. Adjustment. Loosen the hexagonal nut on
the rear of the T-lever pivot stud. Position the
T-lever pivot stud until the requirement is met.
Tighten the hexagonal nut. Check related adjust-
ments (paras 2-119 and 2-124).

Figure 2-103. Y-lever eccentric stop preliminary
adjustment.

2-121. Y-Lever Stud Bracket Adjustment
(TT-98C/FG)

(fig. 2-105)

Note. The Y-lever eccentric stop preliminary adjust-
ment (para 2-119) should be completed before this ad-

justment is performed.

a. Requirement.
(1) There should be 0.002- to 0.005-inch

clearance between the spacer and flat
washer (A, fig. 2-105).

(2) The Y-lever eccentric stop and Y-lever
pivot, stud should be locked in place by
the Y-lever eccentric tie. Check the re-
quirement visually.

Figure 2-104. T-lever pivot stud adjustment.
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Figure 2–105. Y-lever stud bracket adjustment
(TT-98C/FG).

b. Adjustment.
(1)

(2)

2-122.

Loosen the mounting screws of the Y -
lever eccentric tie and the clamping screw
of the Y-lever stud bracket. Position the
bracket to meet the requirement in a(1)
above. Tighten the clamping screw.
Shift the Y-lever eccentric tie to en-
gage the Y-lever eccentric stop. Tighten
the mounting screws.

Transfer Lever Spring Adjustment
Note.  This adjustment should be checked whenever

the speed of the machine is changed.

a. Requirement. The tension of the transfer
lever spring should be sufficient to seat the T-
levers and Y-levers, and eliminate Y-lever bounce
during transfer operation.

b. Adjustment. Loosen the clamping screw
and turn the eccentric spring post to meet the
requirements in a above; tighten the clamping
screw.
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2-123. Function Shaft Clutch Clearance
Adjustment

(fig. 2-106)

a. Requirement. There should be a .010 to .020-
inch clearance between the function shaft sliding
clutch drum and the clutch teeth of the function
driven gear when the clutch latch engages the func-
tion shaft sliding clutch drum and the function
driven gear is shifted as far as possible toward the
sliding clutch drum.

b. Method of Checking. Make sure the tele-
typewriter is in the stopped position. Hold the
function driven gear as far as possible toward
the function shaft sliding clutch drum and in-
sert a flat feeler gage between the gear and the
sliding clutch drum. Repeat the check when the
opposite finger of the sliding clutch drum is en-
gaged by the clutch latch.

c. Adjustment. Loosen the clamping screw in
the shaft collar and in the clutch latch. Shift the
position of the clutch latch along the transfer lever
shaft until the requirement is met. Tighten only
the clamping screw in the shaft collar to hold the
clutch latch in that position. Make the function
shaft clutch latch adjustment (para 2-124).

2-124. Function Shaft Clutch Latch Adjust-
ment

(fig. 2-107)
a. Requirement. There should be a 0.015- to

0.020-inch clearance between the clutch latch and

Figure 2-106. Function shaft clutch clearance adjust-
ment.



Figure 2-107. Function shaft clutch

the function shaft sliding clutch
clutch is engaged.

latch adjustment.

drum when the

b. Method of Checking. Release the transfer
lever by pulling down the trip latch. The clutch
latch then will be disengaged from the sliding
clutch drum. Check the requirement with a
feeler gage.

c. Adjustment. Loosen the clamping screw in
the clutch latch. Position the clutch latch to
meet the requirement. Tighten the clamping
screw.

2-125. Y-Lever Detents End-Play Adjust-
ment

a. Requirements.

(1)

(2)

The end play of the Y-lever detents should
be at least 0.002 inch (A, fig. 2-108).

At least one-quarter of the thickness of
each Y-lever detent should be in en-
gagements with its associated Y-lever
when the latching end of the detent is 
pressed inward, and then pulled out-
ward (B, fig. 2-108).

b. Method of Checking.

(1)

(2)

Push the outermost Y-lever detent in-
ward and use feeler gages to check for
the requirement in a(1) above.

Move the Y-lever detents inward and
outward and visually check for the re-

quirement in a(2) above. 

TM 11-5815-200-35

c. Adjustment. Remove the Y-lever detent
springs (4, fig. 2-41), the hexagonal nut, and the
lockwasher (A, fig. 2-108). Slide the center-
ing sleeve and detent assembly from the Y-lever
detent pivot.

(1)

(2)

(3)

If the detent end play was less than
0.002 inch, replace the flat washer with a
new flat washer, 55076, peeled to size
to meet the requirement in a (1) above.
If the detent end play was so great that
the requirement in a(2) above was not
met, add a flat washer, 55076, peeled to
size to meet the requirement in a(2 )
above.
Replace the centering sleeve and detent
assembly, the lockwasher, and the hex-
agonal nut; recheck both requirements
and perform the adjustment described
in paragraph 2-126.

Figure 2-108. Y-lever detent end-play requirement.
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Figure 2-109. Y-levers detent and Y-levers adjustment.

2-126.  Y-Lever  Detents  and Y-Levers
Adjustment

(fig. 2-109)
a. Requirements. There should be an equal

engagement of the Y-lever detent with the Y-
lever when the Y-lever is in either the mark or
space position.

b. Adjustments. Loosen the hexagonal nut
(fig. 2-108) and turn the centering sleeve until
the requirement in a(1) above is met. Tighten
the hexagonal nut.

2–127. Selector Camshaft Clutch Load

Adjustment
(fig. 2-110)

a. Requirements.
(1) There should be a .005 to .025 -inch

clearance between the friction clutch disk and
the bearing of the clutch fork.

(2) It should require a pull of 48 to 54
ounces (42-44 ounces for TT-664(*)/FG and
TT-665/FG) to hold the stop plate away from
the step lever with the motor on.

b. Method of Checking.
(1) Insert a flat feeler gage between the

friction clutch and the bearing of the selector
friction clutch fork to check for the requirement
in a(1) above.

(2) Engage the hook end of a spring scale
on the stop plate retainer of  the selector
camshaft. Pull on the spring scale until the
stop plate moves away from the stop lever.
Turn the motor on and read the scale.

c.  Adjustment.
( 1 )  Loosen  the  two  se t s c rews  in  the

friction clutch disk and position the disk until
the requirement of a(1) above is met. Tighten
the two setscrews.

(2)  Loosen the clamping screw of  the
friction clutch adjusting collar and turn the
collar to meet the requirement in a(2) above.
Tighten the clamping screw.

2 - 1 2 8 .  R a n g e f i n d e r  D i a l  A s s e m b l y
Adjustment

(fig. 2-111)
a. Requirements.

(1) When the rangefinder dial is set at 60,
the lower end of the orientation lever should be
midway between the high and low points of the
rangefinder cam (A, fig. 2-111).

(2) There should be a .010 to .020 -inch
clearance between the range finder dial and the
selector lever comb bracket (B, fig. 2-111).

(3) The detent should be set to hold the
rangefinder dial  f irmly without excessive
tightness.

b.  Adjustment.
(1) Loosen the setscrew in the rangefinder

cam. Rotate the rangefinder cam to meet the
requirement in a(1) above. Tighten the set-
screw.

(2)  Loosen the setscrew in the range-
f inder  d ia l .  Wi thout  r o ta t ing  the  range -
finder cam, hold it tight against the spacer.
M o v e  t h e  r a n g e  f i n d e r  d i a l  i n  o r  o u t  t o

Figure 2-110. Selector camshaft clutch load adjustment.
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(3)

(4)

2-129.

Figure 2-111. Range finder dial assembly adjustments.

meet the requirement in a(2) a b o v e .
Tighten the setscrew.
Loosen the set screw that holds the detent.
Slide tbe detent against the rangefinder
dial to meet the requirement in a(3 )
above. Tighten the setscrew.
Check the related adjustment (para
2-129).

Orientation Lever Adjustment
(fig. 2-111)

a. Requirement. There should be a   to
inch clearance between the stop plate and

the head of the machine screw (in the orientation
lever) when the orientation lever is held against
the midpoint of the range finder cam (A, fig.
2–111).

b. Adjustment. Loosen the self-locking hexag-
onal nut of the machine screw on the orientation
lever (B, fig. 2-111). Turn the machine screw in
or out to meet the requirement. Tighten the self-
locking hexagonal nut. Check the related adjust-
ment (para 2-128).

2-130. Selector Lever Clearance Adjustment
(fig. 2-112)

a. Requirement. There should be a .002 to .005-
inch clearance between the flat washer and the first
selector lever.

b. Method of Checking. Remove the terminal
and switch box (para 2-28a) and the transfer lever
spring. Check the clearance with a flat feeler
gage. 

c. Adjustment. Loosen the setscrew which
holds the selector lever pivot stud in the teletype-
writer frame. (This setscrew extends toward the

back and base of the teletypewriter.) Slide the
selector lever pivot stud in or out to meet the re-
quirement. Tighten the setscrew. Replace the
terminal and switch box (para 2-28b) and the
transfer lever spring.

2-131. Selector Lever Guide Comb Adjust-
ment

(fig. 2-113)

a. Requirement. The selector levers and the
Y-levers should be alined and there should be no
binding between the selector levers and the selector
lever guide comb.

b. Adjustment. Loosen the two selector lever
guide comb machine screws and position the selec-
tor lever guide comb to meet the requirement.

Figure 2-112. Selector lever clearance adjustment.
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Figure 2-113. Selector lever guide comb adjustment.

Tighten the mounting screws. Recheck, and re- spring post eccentric to meet the requirement.

adjust if necessary. Check related adjustments Tighten the machine screw (and locknut on early

(paras 2-139, 2-140, and 2-141). models).

2-132. Transfer Lever Spring Adjustment 2-133. Selector Magnet Bracket Alinement
(figs. 2-114 and 2-115) and Armature Preliminary Adjust-

a. Requirement. It should require a 4½- to ment
5½-pound pull to just start the transfer lever mov- (fig. 2-116)

ing when it is in the transferred position. a. Requirement.
b. Adjustment. Loosen the locknut (early (1) When the selector magnet bracket is

models only) and the machine screw. Turn the against the bracket adjustment screws,

Figure 2-114. Transfer lever spring tension adjustment details (early models).
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Figure 2-115. Transfer lever spring tension adjustment
details (late models).

the threaded holes in the teletypewriter side
casting should be centered with their asso-
ciated holes in the selector magnet bracket.

(2) When the selector magnet bracket is
secured in the position described in (1) above,
the armature adjusting screws should be
adjusted to hold the armature in a position
which permits No. 1 selector lever to barely
pass the armature blade without engaging
knife edge of the blade.

NOTE
This is a preliminary adjustment to
establish a condition necessary for
performing the adjustment described
in paragraph 2-135.

b. Adjustments.

the

(1 )  Remove  the  two  se l e c t o r  b racke t
mounting screws, hold the bracket against the
bracket adjustment screws,  and adjust the
screws to meet the requirement in a(1) above.
Replace and t ighten the selector  bracket
mounting screws.

(2)  Hold the armature against  e ither
armature adjusting screw a n d  t u r n  t h e
adjusting screw unti l  the posit ion of  the
armature permits the No. 1 selector lever to
barely pass the knife edge of the armature
blade.  Turn the other armature adjusting
screw slowly and carefully toward the armature
until it barely touches the armature.

CAUTION
Do not exert any pressure against the

TM 11-5815-200-35/TO 31W4-2FGC20-22

armature when adjusting the second
armature adjusting screw. Failure to
observe this caution will result in
e i t h e r  a  b e n t  a r m a t u r e  o r  b e n t
armature mounting shaft.

(3) Perform the related adjustments (para
2-134 through 2-141).

2-134. Armature Stop Bracket and Bar
M a g n e t  P r e l i m i n a r y  C l e a r a n c e

A d j u s t m e n t  ( N o t  a p p l i c a b l e  t o

TT–664(*)/FG, TT-665/FG and

(fig. 2-117) TT-688(*)/FG

NOTE
Some teletypewriters include a bar
magnet that is 1 3/4 inches long;
others include a bar magnet that is 1
11/16 inches long. The bar magnets
are interchangeable, but  c e r ta in
a d j u s t m e n t  r e q u i r e m e n t s  v a r y ,
depending upon which bar magnet is
used. Disconnect plug PS from the
SELECTION MAGNET receptac l e
on the left side of the base. Remove
the  two  s c rews  that  se cure  the
selector  magnet b r a c k e t  t o  t h e
teletypewriter side casting, remove
the selector  magnet bracket ,  and
measure the length of the bar magnet
t o  d e t e r m i n e t h e  a p p r o p r i a t e
tolerances in a b e l o w and in
paragraph 2-135a.

a. Requirement.
(1) There should be a 0.014- to 0.016-inch

clearance between the armature stop bracket
and the south pole of the bar magnet if the bar
magnet is 1 3/4 inches long.

(2) There should be a 0.027- to 0.033-inch
clearance between the armature stop bracket
and the south pole of the bar magnet if the bar
magnet is 1 11/16 inches long.

b.  Adjustment.
(1) Loosen the two screws that secure the

selector magnet to the magnet bracket, slide
the selector magnet and the conductor bracket
( f ig .  2-118)  away from the armature,  and
tighten the two screws.

(2) Loosen the setscrew that secures the
bar magnet to the selector magnet bracket.
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Figure 2-116. Armature and selector magnet bracket
alinement.

Insert either a 0.015-inch or 0.030-inch feeler
gage, as appropriate (a(1) or (2) above),
between the armature stop bracket and the bar
magnet, press the magnet against the gage,
tighten the setscrew, and remove the feeler
gage.

(3) Perform the related adjustments (para
2-135 through 2-141).

2-134.1. Armature stop Bracket and Bar
Magnet Prel iminary Clearance
Adjus tment  ( T T-664(*)/FGC,
TT-665/FG, and TT-688(*)/FG)

(fig. 2-117)

NOTE
Some selector magnets include a bar
magnet  that  is  1  3 /4  inches long;
others include a bar magnet that is 1

11/16 inches long. Disconnect plug
P8 from the SELECTION MAGNET
receptacle on the left side of the base.
Remove the two screws that secure
the selector magnet bracket to the
teletypewriter side casting, remove
the selector  magnet bracket ,  and
m e a s u r e  t h e  l e n g t h  o f  t h e  b a r
magnet. The bar magnet used with
t h e  T T - 6 6 4 ( * ) / F G C  a n d  T T - 6 6 5 /
FGC must be the shorter version
with a length of 1 11/16 inches.

NOTE
Some selector magnets have toffets
that are 0.325 inches by 0.2 inches
(rectangle); others have toffets that
are 0 .325 inches by 0 .325 inches
(square). The selector magnets are
interchangeable, b u t  c e r t a i n  a d -
justment requirements vary, depend-
ing upon which selector magnet is
used. Measure the toffets (square or
rectangle) of the selector magnet to
determine the appropriate tolerances
i n  a  b e l o w  a n d  i n  p a r a g r a p h
2-135.1a.

a.  Requirement.
(1) There should be a 0.008 inch clearance

between the armature stop bracket and the
south pole of the bar magnet if the selector
magnet has rectangular toffets.

(2) There should be a 0.040 inch clearance
between the armature stop bracket and the

Figure 2-117. Armature stop bracket and bar magnet preliminary adjustment clearance.
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south pole of the bar magnet
magnet has square toffets.

b.  Adjustment.

if the selector

(1) Loosen the two screws that secure the
selector magnet to the magnet bracket, slide
the selector magnet and the conductor bracket
( f ig .  2-118)  away from the armature,  and
tighten the two screws.

(2) Loosen the setscrew that secures the
bar magnet to the selector magnet bracket.
Insert either a 0.008-inch or 0.040 -inch feeler
gage, as appropriate (a(1) or (2) above),
between the armature stop bracket and the bar
magnet, press the magnet against the gage,
tighten the setscrew, and remove the feeler
gage.

(3) Perform the related adjustments (para
2-135 through 2-141).

1-135. Selector Magnet Pole Faces and

Armature Alignment

(Not  Appl icable  to  TT-664(* )FG,
TT-665/FG, and TT-688(*)/FG)

NOTE
Remove the selector magnet bracket
a n d  d e t e r m i n e  w h e t h e r  t h e  b a r
magnet is  1  3/4 inches long or  1
11/16 inches long (para 2-134 note).

a. Requirements.
(1) There should be a 0.027- to 0.033-inch

clearance between the conductor bracket and
the north pole of the bar magnet, if the bar
reagent is 1 11/16 inches long (B, fig. 2–118).
If the bar magnet is 1 3/4 inches long, there
should be no clearance between the conductor
bracket and the bar magnet.

( 2 )  When  the  a rmature  i s  l o cked  in
posit ion by the armature adjusting screws
(para 2-133 b (2)), there should be a 0.004-inch
clearance between each pole face of the selector
magnet and its adjacent toffet (raised portion
of armature; A, fig. 2-118). The center of the
pole faces should be alined with the center of
the armature adjusting screws.

(3) The pole faces of the selector magnet
and their associated toffets on the armature
should be parallel within 0.002 inch (B, fig.
2-118).

(4) The armature should not touch either
armature adjusting screw when the armature is
moved to the marking and spacing positions.

b. Method of Checking.
(1) If the bar magnet is 1 11/16 inches

long, use feeler gages to check the requirement
in a(1) above. Check the requirement visually,
if the bar magnet is 13/4 inches long.

(2) Use feeler gages to check the
requirements in a(2) and (3) above.

(3) After requirements a(2) through (3)
above are met, backoff the armature adjusting

Figure 2-118. Selector magnet pole faces and armature alignment requirements.
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screws and check the requirement in a ( 4 )
above visually.

c.  Adjustments.
(1) Loosen the selector magnet mounting

screws. If the bar magnet is 1 3/4 inches long,
slide the conductor bracket against the bar
m a g n e t  a n d  t i g h t e n  t h e  s e l e c t o r  m a g n e t
mounting screws fr ict ion-t ight.  I f  the bar
magnet is 1 11/16 inches long, insert a 0.030-
inch feeler gage between the north pole of the
bar magnet and the conductor bracket, slide
the conductor bracket against the feeler gage,
and t ighten the selector  magnet  mounting
screws friction-tight. Perform the adjustments
i n  ( 2 )  t h r o u g h  ( 4 )  b e l o w .

(2) Insert a 0.004-inch feeler gage between
each pole face and its associated toffet on the
armature. Position the selector magnet to meet
the requirement in a(2) a b o v e .

(3) If the pole faces and the toffets are not
parallel within 0.002 inch, use the four set-
screws located under the selector magnet (B,
fig. 2-118) to make this adjustment. Remove
the locking (outer) setscrew of each pair of
setscrews, turn the adjusting (inner) setscrews
i n  t h e  d i r e c t i o n  n e c e s s a r y  t o  m e e t  t h e
requirement in a(3) above; then tighten the
l o c k i n g  s e t s c r e w s  a g a i n s t  t h e  a d j u s t i n g
setscrews.

(4) Loosen the locknuts on the armature
adjusting screws (B,  f ig.  2-118),  turn the
screws away from the armature to meet the
requirement in a(4) above,  and t ighten the
locknuts.

(5) Perform the related adjustments (para
2-136 through 2-141).

2-135.1.  Selector  Magnet Pole Faces and

A r m a t u r e  A l i g n m e n t  ( A p p l i -

c a b l e  t o  T T - 6 6 4 ( * ) / F G ,
T T - 6 6 5 F G ,  a n d  T T - 6 8 8 ( * ) / F G

NOTE
Determine i f  selector  magnet  has
rectangular or square toffets (para
2-134.1 notes).

a. Requirements.
(1) There should be 0.030-inch clearance

between the conductor bracket and the north
pole of the bar magnet, if the selector magnet
has rectangular toffets. If the selector magnet
has square toffets, there should be 0.022-inch

clearance between the conductor bracket and
the bar magnet.

( 2 )  When  the  a rmature  i s  l o cked  in
posit ion by the armature adjusting screws
(para 2-133 b(2)), there should be a tight
0.003-inch clearance between each pole face of
the selector magnet and its adjacent toffet
(raised portion of the armature; A, fig. 2-118).
The center of the pole faces should be aligned
with the center of  the armature adjusting
screws.

(3) The pole faces of the selector magnet
and their associated toffets on the armature
should be parallel within 0.002 inch (B, fig.
2-118).

(4) The armature should not touch either
armature adjusting screw when the armature is
moved to the marking and spacing positions.

b. Method of Checking.
(1) Use feeler gages to check the

appropriate requirement in a (1) above.
(2) Use feeler gages to check the

requirements in a (2) above.
(3) After requirements a (2) and (3) above

are met, backoff the armature adjusting screws
and check the requirement in a (4)  above
visually.

c. Adjus tments .
(1) Loosen the selector magnet mounting

screws. If the selector magnet has rectangular
to ffets, insert a 0.030 -inch feeler gage between
the north pole of  the bar magnet and the
conductor bracket; if the selector magnet has
square toffets, insert a 0.022-inch feeler gage
between the north pole of the bar magnet and
the conductor bracket.  Sl ide the conductor
bracket against the feeler gage, and tighten the
se l e c to r  magnet  mount ing  s c rews  f r i c t i on
tight. Perform the adjustments in (2) through
(4) below.

(2) Insert a 0.004-inch feeler gage between
each pole face and its associated toffet on the
armature. Position the selector magnet to meet
the requirement in a(2) a b o v e .

(3) If the pole faces and the toffets are not
p a r a l l e l  w i t h i n  0 . 0 0 2  i n c h ,  u s e  t h e  f o u r
setscrews located under the selector magnet
(B ,  f i g .  2 -118 )  t o  make  th i s  ad jus tment .
Remove the locking (outer) setscrew of each
pair of setscrews, turn the adjusting (inner)
setscrews in the direction necessary to meet the
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requirement in a (3) above; then tighten the
l o ck ing  se t s c rews  aga ins t  the  ad jus t ing
setscrews,

(4) Loosen the locknuts on the armature
adjusting screws (B, f ig.  2-118),  turn the
screws away from the armature to meet. the
requirement in a(4) above, and tighten the
locknuts.

(5) Perform the related adjustments (para
2-137 through 2-141).

2 - 1 3 6 .  B a r  M a g n e t  F i e l d  S t r e n g t h
A d j u s t m e n t

NOTE
This adjustment applies only to the
selector mechanisms which include a
bar magnet that is 1 3/4 inches long.
D i s c o n n e c t  p l u g  P 8  f r o m  t h e
SELECTOR MAGNET receptacle on
the left side of the base, remove the
selector magnet bracket, and check
the length of the bar magnet. If the
bar magnet is 1 11/16 inches long,
replace the selector magnet bracket
on the teletypewriter and perform the
adjustments described in paragraphs
2 - 1 3 7  t h r o u g h  2 - 1 4 1 .  I f  t h e  b a r
magnet is 1 3/4 inches long, perform

the following checking and adjust-
ment procedure before replacing the
selector magnet bracket.

a. Requirement. When the armature leaf
spring stop screws ( f ig.  2-121) are not in
contact with their associated leaf springs, a
40- to 75-gram (1 1/2- to 2 l/2-ounce) force,
applied as shown in figure 2-119, should be
required to move the armature from the mark
to the space position, and from the space to the
mark position.

b. Method of Checking.
(1) Loosen the locknuts on the armature

leaf spring stop screws (fig. 2-121) (or the
machine screws i f  the selector  mechanism
includes locking tabs (fig. 2-120)). Back off the
armature leaf spring stop screws until they no
longer touch the leaf springs.

(2) Use either a suitable spring scale or a
gram gage to check the requirement.

c.  Adjustment.
(1) Insert a 0.004-inch feeler gage between

each pole face of the selector magnet and its
associated toffet on the armature, loosen the
locknuts on the armature stop screws and
carefully turn each screw toward the armature
until it barely touches the armature. Tighten
the locknuts and remove the feeler gages.

(2) Loosen the machine screws that secure

Figure 2-119. Magnet attractive force and armature
clearance adjustment.
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the selector magnet and the conductor bracket
to the selector magnet bracket.

(3) Loosen the setscrew that secures the
bar magnet (fig. 2-117), to the selector magnet
bracket. Either move the bar magnet closer to
the armature stop bracket to increase the force
required to move the armature (a above), or
move the bar magnet away from the armature
stop bracket to decrease the force required to
move the armature. Tighten the setscrew to
secure the bar magnet in its adjusted position.

(4) Insert a 0.004-inch feeler gage between
each pole face and its  associated armature
tof fet ,  s l ide the selector  magnet pole  faces
against the feeler gages, slide the conductor
bracket  against  the south pole  of  the bar
magnet, align the center of the pole faces with
the center of the armature adjusting screws,
and tighten the machine screws to secure the
selector magnet and conductor bracket in
place.

(5)  Remove the feeler  gages and turn
armature adjusting screws away from the
armature until they no longer make contact
with the armature (when in either marking or
spacing position). Tighter the locknuts on the
armature adjusting screws.

( 6 )  R e c h e c k  t h e  r e q u i r e m e n t  i n  a ( 1 )
above; if the requirement is met, recheck the
r e q u i r e m e n t s d e s c r i b e d  i n  p a r a g r a p h
2-135a(2) ,  (3), and (4). Perform the adjust-
ments described in paragraphs 2-137 through
2-141.

2 - 1 3 7 .  A r m a t u r e  P o s i t i o n i n g  A d j u s t m e n t

(fig. 2-120)
a. Requirements.

(1) The toffets on the armature and the
pole faces of the selector magnet must be in
alignment (when viewed from direction shown
in A, fig. 2-120).

(2) The step in the blade of the armature
(B, fig. 2-120) should engage the full width of
the stop lever but should not touch the outer
s e l e c t o r  l e v e r  w h e n  t h e  e n d  p l a y  o f  t h e
armature is taken up in either direction (visual
check).

b.  Adjustment.  Loosen the setscrew that
secures the armature shaft  (A,  f ig .  2-120) .
Position t h e  a r m a t u r e  t o m e e t  b o t h

r e q u i r e m e n t s .  T i g h t e n  t h e  s e t s c r e w  a n d
recheck the requirements.

Figure 2-120. Magnet positioning adjusting
requirements.

2 - 1 3 8 .  A r m a t u r e L e a f  S p r i n g  A d -

j u s t m e n t  ( N o t  A p p l i c a b l e  t o
T T - 6 6 4 ( * ) / F G ,  T T - 6 6 5 / F G ,  a n d
T T - 6 8 8 ( * ) / F G )

c .  R e q u i r e m e n t . W h e n  t h e  s e l e c t o r
mechanism is mounted on the teletypewriter
and the selector magnet is deenergized, a force
of  10 to  35 grams (1  1 /3  to  1  1 /4  ounces)
applied at the point shown in figure 2-121,
should be required to move the armature from
the mark position to the space position and
from the space position to the mark position.
The forces required to move the armature in
both directions should be within 10 grams of
each other.

b. Method of Checking. Disconnect plut P8
from the SELECTOR MAGNET receptacle on
t h e  s i d e  o f  t h e  b a s e  a n d  t u r n  t h e  m o t o r
manually until none of the cams on the selector
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Figure 2-121. Armature leaf spring adjustment.

camshaft is in contact with its associated lever.
Use either a spring scale or gram gage to check
the requirement.

c. Adjustment. Loosen the locknuts on the
armature leaf spring stop screws (fig. 2-121)
(or the machine screws (A, fig. 2-120)). Adjust
the position of the armature leaf spring stop
screws to meet the requirement, tighten the
locknuts (or machine screws), as applicable,
and recheck the requirement.

2 – 1 3 8 . 1 .  A r m a t u r e  L e a f  S p r i n g  A d -
j u s t m e n t ( A p p l i c a b l e  t o

T T – 6 6 4 ( * ) / F G ,  T T - 6 6 5 / F G ,  a n d
T T - 6 8 8 ( * ) / F G )

a .  R e q u i r e m e n t . W i t h  t h e  s e l e c t o r
mechanism removed from the teletypewriter, a
force of 8 to 12 grams applied at the point
shown in A, figure 2-121 should be required to
move the armature from the mark position to
the space position, and a force of 18 to 20

Change 4 2-158.1



TM 11-5815-200-35/TO 31W4-2FGC20-22

grams applied to it at the point shown in figure
2 - 1 2 1 B  s h o u l d  b e  r e q u i r e d  t o  m o v e  t h e
armature from the space to mark position.

b. Method of Checking. Hold the selector
magnet assembly so that it is perpendicular to
the work surface and use a gram gage to check
the requirement.

c. A d j u s t m e n t .
(1) Loosen the locknuts on the armature

l ea f  spr ing  s t op  nuts  ( f i g .  2 -121 )  o r  the
machine screws (A, fig. 2-120), whichever is
applicable.

(2) Place the armature blade in the space
position and screw both leaf spring stop screws
out until they no longer are in contact with the
leaf springs.

(3) Adjust the rear leaf spring stop screw
(figure 2-121B) in until the armature pole face
just leaves (space to mark) the selector magnet
toffet; and then back off screw one-half turn.

(4) Adjust the front leaf spring stop screw
[figure 2-121A) in until the armature pole face
just returns (mark to space) to the selector
magnet toffet; and then back off screw one-half
turn.

NOTE
The armature should be side stable
now,  i .e . : i t  should remain in the
position (mark or space) where it has
been manually positioned.

(5) Proceed to adjust the leaf spring stop
screws to meet requirement a above; tighten
t h e  l o c k n u t s  ( o r  m a c h i n e  s c r e w s ) ,  a s
applicable, and recheck the requirement.

2 - 1 3 9 .  S e l e c t o r  a n d  S t o p L e v e r s
A l inement  w i th  A rmatu re  (p re l im-

inary  Ad jus tment )
(fig. 2-122)

a. Requirement. With a .004-inch clearance
b e t w e e n  t h e  p o l e  f a c e s  a n d  t h e  a r m a t u r e
toffets, the selector levers should just pass the
knife-edge of the armature and the stop lever
should be stopped by the knife-edge of  the
armature blade.

b. Adjustment. Place .004 -inch feeler gages
b e t w e e n  t h e  p o l e  f a c e s  a n d  t h e  a r m a t u r e
toffets. Losoen the magnet bracket mounting
screws sufficiently to allow friction pressure to
hold the magnet bracket to the teletypewriter
casting. While manually moving the selector
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Figure 2-122. Selector and stop levers alinement with
armature (preliminary adjustment).

levers past the knife-edge of the armature,
position t h e  m a g n e t b r a c k e t  ( u s e  t h e
adjustment screws) until the requirement is
met.  Tighten the magnet  bracket  mounting
screws. Loosen the self-locking hexagonal nut
on the end of the selector lever pivot stud. Turn
the stop lever eccentric bearing until the stop
l e v e r  j u s t  e n g a g e s  t h e  k n i f e - e d g e  o f  t h e
armature. Tighten the self-locking hexagonal
n u t  w h i l e  h o l d i n g  t h e  e c c e n t r i c bearing
stationary. Check the adjustment described in
paragraph 2-140.

2 – 1 4 0 .  S e l e c t o r  M a g n e t  A l i n e m e n t  w i t h

Se lec to r  and  Y- Lever s
(fig. 2-123)

NOTE
This adjustment is to be made only
after the adjustment in paragraph
2-139 has been made.
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a. Requirement. The  se l e c t o r  camsha f t
should not rotate with a .006-inch feeler gage
between the Y-lever and the left side of the Y-
lever eccentric stop when the letters code group
is received by the selector mechanism and the
motor is running. The selector camshaft should
rotate when a .002-inch feeler gage is inserted
at that position.

b. Adjustment. Loosen the magnet bracket
mounting screws enough to al low frict ion
pressure to hold the magnet bracket to the
teletypewriter casting. Use the adjustment
screws to position the magnet bracket to meet
the requirement. Tighten the magnet bracket
mount ing  s c rews .  Check  the  r e la ted  ad -
justment described in paragraph 2-139.

2–141 .  Se lec to r  Magnet  A rmatu re  B lade
and Selector Lever Clearance

(fig. 2-124)
a. Requirement. There should be a .018 to

.025-inch clearance between the armature blade
and the selector levers when the machine is in a
standby condition.

b. Adjustment. Loosen the selector lever
comb bracket adjusting screws.  Move the
selector lever comb bracket vertically until the
requirement is  met.  Tighten the adjusting
screws.

2–142. Line-Feed and Platen Shift Sensing

Cam Alinement (Not Applicable to

T T – 9 8 C / F G )
(fig. 2-125)

a. Requirement. The sensing levers must be
in line with the line-feed and platen shift
sensing cams.

b.  Adjustment. R e m o v e  t h e  a s s e m b l e d
function shaft from the teletypewriter (para
2-22 a). Remove the machine screw from the
end of the function shaft. Remove the parts

from the end of the function shaft until the
l a m i n a t e d  f l a t  w a s h e r  i s  r e a c h e d .  P e e l
laminations from, or add laminations to, the
laminated flat washer to meet the requirement.
Remove all burs from the laminated flat washer
and replace the parts on the function shaft.
Tighten the machine screw and install the
assembled function shaft (para 2-22 b) in the
teletypewriter. Recheck the requirement and
read jus t i f  n e c e s s a r y . C h e c k  r e l a t e d
adjustments (para 2-117, 2-123, 2-144, 2-146,
and 2-185).

2 – 1 4 3 .  F u n c t i o n  S h a f t  D r i v i n g  C o l I a r

A d j u s t m e n t

(fig. 2-126)

NOTE
Adjustment should be made only
after reassembly of the function shaft
assembly,

a. Requirement. There should be a 0.015- to
0.030-inch clearance between the driving collar
and the adjacent clutch disk at the point shown
in figure 2-126.

b. Adjustment. Remove the machine screws
and clutch adjusting collar (26 and 27, fig.
2-17). Loosen the setscrews in the driving
collar, p o s i t i o n  t h e  c o l l a r  t o  m e e t  t h e
requirement, and  t i gh ten the setscrews.
Replace the clutch adjusting collar and recheck
the clearance. Perform the squareshaft stop
arm torque adjustment (para 2-182).

2–144. Cam Followers and Spacing Collar

A d j u s t m e n t

(fig. 2-127)
a. Requirement .  There should be equal

clearance between the rollers of the line-feed
and the platen shift cam followers and their
sensing cams (A, fig. 2-127).
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Figure 2-123.  Selector magnet alinement with selectors and Y-levers.

Figure 2-124. Selector magnet armature blade and

selector lever clearance.

Figure 2-125. Line-feed and platen shift sensing cam

alinement.
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b. Method of Checking. Select a code combina-
tion other than line-feed or figures-shift.  Remove 
the terminal and switch box and the paper roller
stand (para 2-28 a). C h e c k  t h e  a d j u s t m e n t .

Figure 2-126. Function shaft driving collar adjustment
(not applicable to TT-98C/FG).

c. Adjustment. Loosen the setscrew in the spac-
ing collar (B, fig. 2–127). Shift the spacing collar
right or left until the requirement is met. Tighten

the setscrew. Replace the terminal and switch box
and the paper roller stand (para 2-28 b). Check
related adjustments (paras 2–111 and 2–142).

2-145.  Funct ion Shaft  Clutch Tension Ad-

justment
(fig. 2-128)

a. Requirement. There should be a .080- to 100-
inch clearance between the flexible coupling disk
and the function shaft sliding clutch drum when
the sliding clutch drum is engaged with the func-
tion driven gear.

b. Method of Checking. Trip the transfer-lever
latch and turn the motor by hand until the sliding
clutch drum has fully engaged the function driven
gear. Insert a flat feeler gage through the clutch
spring and between the flexible coupling disk and
the function shaft sliding clutch drum to determine
the clearance.

c. Adjustment. Loosen the two setscrews in the
flexible coupling disk and shift the flexible cou-
pling disk in the proper direction to obtain the
required clearance, tighten the two setscrews.

Check the related adjustment (para 2-146).

Figure 2-127. Cam followers and spacing collar adjustment (not applicable to TT-9SC/FG).
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Figure 2-128. Function shaft clutch tension adjustment.

2-146. Angular Relationship of Function
Shaft Parts

(fig. 2-129)

a. Requirements.
(1)

(2)

(3)

(4)

(5)

With the finger of the function shaft slid-
ing clutch drum fully engaged with the
clutch latch, the code ring locking bail
cam follower should be at the high point
of the locking bail cam.
With the finger of the function shaft slid-
ing clutch drum fully engaged with the
clutch latch, the print cam follower roller
should be in the low part of the print cam.
Immediately after the transfer operation
has occurred and the function shaft slid-
ing clutch drum has engaged the function
driven gear, the sensing levers should fall
to the low point of their restoring cams
within    to    revolution of the motor.
With the finger of the function shaft
sliding clutch drum fully engaged with
the clutch latch, the roller of the function
cam follower should be just beyond the
high point of the function cam (not ap-
plicable to TT-98C/FG and subsequent
models).
On the TT-98C/FG and subsequent
models, with the finger of the function
Shaft sliding clutch drum fully engaging
the clutch latch, the roller of the function
cam follower should be on the low point
of the function cam.
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b. Method of Checking.
(1)

(2)

(3)

(4)

With the teletypewriter in the stopped
position, turn off the motor. Manually
rotate the function shaft to make sure
that the finger of the function shaft slid-
ing clutch drum has fully engaged the
clutch latch. Check the requirement
visually.

Note. Be sure the requirement in a(1) above
is met before proceeding with the remaining
adjustment checks.

With the motor on, press any keylever.
When the operation is complete, turn off
the motor. Manually try to rotate the
function shaft in its normal direction;
there should be no movement. Trip the
transfer-lever latch and rotate the motor
by hand; observe the print-bail blade to
make sure that there is no backward
movement before the blade starts its for-
ward travel.
Turn the motor on and off to clear the
machine. Manually rotate the function
shaft to make sure the finger of the func-
tion shaft sliding clutch drum has fully
engaged the clutch latch. Position the
Y-levers for the line of feed code com-
bination and trip tile transfer lever latch.
Slowly rotate the motor by hand until the
function shaft sliding clutch drum has
engaged the function driven gear and note
the position of a target spot on the motor.
Rotate the motor     to     of a revolution
more while checking to make sure that
the line-feed sensing lever is pulled to the
low part of its restoring cam during this
operation.
Turn the motor on and off to clear the
machine. Manually rotate the function
shaft, to make sure that the finger of the
function shaft sliding clutch drum has
fully engaged the clutch latch. Trip the
transfer-lever latch and rotate the motor
by hand; observe the function-selecting
arm to make sure the there is no outward
movement before the function-selecting
arm starts its inward thrust.

c. Adjustments. Be sure that all setscrews are
tightened against the flats of the funtion shaft
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when the parts are repositioned on the function
shaft. Proceed as follows:

(1)

(2)

(3)

(4)

2-147.

Loosen the setscrews in the flexible
coupling disk. Hold the sliding clutch
drum firmly against the clutch latch and
rotate the function shaft to meet the
requirements. Tighten the setscrews.

(When this adjustment is made, be sure
to make the adjustments listed in (2),
(3), and (4) below.)
Loosen the setscrews in the print cam.
While holding the finger of the sliding
clutch drum firmly engaged with the
clutch latch, rotate the print cam to the
point where any backward rotation of
the print cam starts to move the print
cam follower. Tighten the setscrews.
Loosen the setscrews in the line-feed and
platen shift sensing cam assembly and
rotate the cam assembly to meet the
requirement. Tighten the setscrews.

Loosen the setscrews in the function cam
and rotate the cam to meet the require-
ment. Make the adjustment as described
in paragraph 2-145 and tighten the
setscrews.

Punch Bar and Slide Plate Clearance
Adjustment

(fig. 2-130)
Note. Perform this adjustment only when the punch

bar guide block has been disassembled.

a. Requirement. There should be a 0.001- to
0.008-inch clearance between each punch bar and

the aperture gate when a projection of the aperture
gate is aligned with the punch bar.

b. Method of Checking. Align the projections
of the aperture gate with the punch bars and check
the requirement with feeler gages.

c. Adjustment. Loosen the mounting screws
that secure the side plate to the punch bar guide
block. Position the side plate to meet the require-
ment, tighten the mounting screws and recheck the
clearance.

2-148. Letters Shift Lever Shaft End-Play
Adjustment

(fig. 2-131)

a. Requirement. The letters shift lever shaft
should have 0.001- to 0.005-inch end play when the
carriage feed lever and the support lever are in
alignment and the letters shift lever and the platen
latch are in alignment.

b. Adjustment. Loosen the two setscrews in the
collar on the letters shift lever shaft. Insert a
0.003-inch feeler gage between the carriage feed
lever and the collar. Press the collar against the
feeler gage, press the head of the letters shift lever
shaft against the function bracket, and tighten one
of the setscrews against it flat on the shaft. Re-
move the feeler gage and recheck the requirement.
When the requirement is met, tighten the other
setscrew.

2-149. Function Bracket Adjustment
(fig. 2-132)

a. Requirements.
(1) There should be a 0.001- to 0.020-inch

clearance between the upper end of the

Figure 2–129.  Angular relationship of function shaft parts.
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Figure 2-130. Punch bar and side plate clearance
requirement.

Figure 2-131. Lettcrs shift lever shaft end-play

(2)

requirement.

function cam follower and the groove in
the function selecting arm.
There should be a 0.001- to 0.035-inch
clearance between the roller on the lower
end of the function cam follower and the
bottom of the groove in the function cam.

b. Adjustment. Loosen the locknut on the
upper bracket mounting stud. Loosen both
bracket mounting studs, position the function

TM 11-5815-200-35

bracket to meet both requirements, tighten both
bracket mounting studs, and recheck both clear-
ances. When both requirements are met, tighten
the locknut on the upper stud. After completion
of this adjustment, check for binding between the
letters shift lever and the letters punch bar. If
necessary, bend the letters shift lever slightly to
eliminate bind.

Figure 2-132. Function bracket adjustment requirement.

2-150. Function Cam Adjustment
(fig. 2-133)

a. Requirement. There should be a 0.008- to
0.020-inch clearance between the function selecting
arm and the punch bar guide block when the func-
tion selecting arm is in this unoperated position.
If one or more punch bars protrude from the punch
bar guide block, the clearance between the function
selecting arm and the punch bar that protrudes the
farthest, should be at least 0.002 inch.

b. Method of Checking. Use feeler gages to
check the clearances. After each check, turn the
function selecting arm 180° and recheck the clear-
ance.

c. Adjustment. Loosen the setscrews in the
function cam, move the function cam either toward
or away from the punch bar guide block to meet
the requirement, tighten the setscrews, and recheck
tile clearance. Check the related requirement
(para 2-146a(4)).
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Figure 2-133. Function cam adjustment.

2-151. Carriage-Feed Driving Gear End-
Play Adjustment

(fig. 2-134)

Note. If the carriage-feed shaft assembly has been dis-
assembled in order to replace a defective part, or to ac-
complish any other maintenance procedure, perform the
adjustments described in paragraphs 2-152 and 2-153 be-
fore making this adjustment. If the shaft assembly has
not been disassembled, perform this adjustment and then
the adjustment described in paragraph 2-154.

a. Requirement. There should be a .001- to
.005-inch clearance between the flat washer and
the shoulder on the carriage-feed shaft when
the carriage-feed driving gear is held tight
against the ball bearing.

b. Method of Checking. Push the carriage-
feed clutch drum back and hold the carriage-
feed driving gear tight against the ball bearing.
Check the clearance with a feeler gage.

c. Adjustment. Loosen the self-locking hexag-
onal nut on the rear of the carriage-feed shaft.
Rotate the adjusting nut clockwise or counter-
clockwise until the requirement is met. Tighten
the self-locking hexagonal nut and recheck the
clearance.

2-152. Carriage-Feed Ratchet Adjustment
(fig. 2-135)

Note.  Perform this adjustment only during reassem-
bly of the carriage-feed shaft assembly (para 2-75).

a. Requirement. The end of the hub portion of
the carriage-feed ratchet should be flush with the
end of the flat on the carriage-feed shaft (visual
check).

Figure 2-134. Carriage-feed, driving gear end-play
adjustment.

b. Adjustment. Loosen the setscrews in the
carriage-feed ratchet and move the ratchet to meet
the requirement. Tighten the setscrews. Check
the related adjustments (paras 2-158, 2-163, and
2-169).

Figure 2–135. Carriage-feed ratchet adjustment.

2-153. Carriage-Feed Shaft Drive Collar
Adjustment

(fig. 2-136)

Note. Perform this adjustment only during reassembly
of the carriage-feed shaft assembly (para 2-75).

a. Requirement. The carriage-feed shaft drive
collar should exert a 1- to 1 ½-pound pressure
against the adjacent outer disk of the friction
clutch assembly.
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b. Adjustment. Loosen the setscrews in the
drive collar. Apply a 1- to 1 ½-pound pressure
against the end of the carriage-feed shaft to press
the carriage-feed ratchet and the friction clutch
assembly against the drive collar; tighten the set-
screws in the drive collar.

Figure 2-136. Carriage-feed shaft drive collar
adjustment.

2-154. Carriage-Feed Driven Gear Adjust-
ment

(fig. 2-137)

a. Requirement. The carriage-feed driven gear
should be centered with the carriage-feed worm on
the main shaft.

b. Adjustment. Loosen the setscrews in the
shaft collar. Push the carriage-feed driven gear
forward until it is tight against the carriage-feed
worm. Measure the distance "Y," as shown.
Pull the carriage-feed driven gear rearward, until
tight, and measure the distance "X," as shown.

Figure 2-137. Carriage-feed drive gear adjustment.

Adjust the position of the carriage-feed driven
gear to set the distance from the rear of the base
casting to the face of the gear equal to the "X"
measurement plus one-half the difference between

the "X" and "Y" measurements. Slide the shaft
collar against the carriage-feed driven gear and
tighten the setscrews in the shaft collar.

2-155. Carriage-Feed Pawl End-Play
Adjustment

(fig. 2-138)

a. Requirement. When the carriage-feed pawl
is held against the washer adjacent to the hexa-
gonal nut, there should be a 0.001- to 0.004-inch
clearance between the feed pawl and the spacer on
the feed pawl stud.

b. Method of Checking. Disconnect the car-
riage-feed pawl spring and the carriage-feed link
from the carriage-feed pawl. Turn the pawl man-
ually to check for binding. Hold the pawl toward
the hexagonal nut and check the clearance with a
feeler gage.

c. Adjustment. Remove the hexagonal nut,
washer, and carriage-feed pawl from the stud on
the bracket. Peel the spacer to meet the require-
ment or, if necessary, insert a new space (fig. 2-56)
peeled to size. Reassemble the carriage-feed pawl,
washer, and hexagonal nut and recheck the
requirement. Connect the carriage-feed pawl
spring and the carriage-feed link to the carriage-

feed pawl.

Figure 2-138. Carriage-feed pawl end-play adjustment.
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2-156.  Carr iage-Feed Pawl Al inement
(fig. 2-139)

a. Requirement. The carriage-feed pawl should
be centered against the teeth of the carriage-feed
ratchet, and the pawl should engage the teeth
squarely (visual checks).

b. Adjustment. Loosen the two machine screws
that hold the bracket to the chassis. Position the
bracket to meet the requirements. Tighten the
machine screws and recheck the requirements.
Check related adjustments (paras 2-157, 2-158,
and 2-164).

Figure 2-139. Carriage-feed pawl alinement.

2-157. Carriage-Feed Pawl Adjustment
(fig. 2-140)

Requirements.
(1)

(2)

There should be maximum engagement
between the carriage-feed pawl and the
carriage-feed ratchet, with no end play
in the carriage-feed link.
There should be a minimum of .015-inch
clearance between the carriage-feed pawl
and the carriage-feed ratchet when the
carriage-feed pawl is pulled to maximum
disengagement by the carriage-feed link.

b. Method of Checking.
(1)

(2)

2-166

With-the teletypewriter in the stop posi-
tion, check the end play in the carriage-
feed link when the carriage-feed pawl is
fully engaged with the carriage-feed
ratchet.
Select the H-combination. Release the
transfer lever. When the carriage-feed
pawl has reached disengagement, measure
the clearance with a feeler gage. Recheck
on S-selection.

Note. On the TT-99/FG (weather symbol
teletypewriters), select the H-combination
while the platen is in the figures position. On
all other teletypewriters, select the H-combina-
tion while the platen is in the letters position.

c. Adjustment. Remove the adjusting link
from the carriage-feed pawl and turn the adjust-
ing link to meet the requirements in a(1) and (2)
above. Check the related adjustment (para
2-158).

Figure 2-140. Carriage-feed pawl adjustment.

2-158. Manual Space Pushbutton Adjust-
ment

(fig. 2-142)

a. Requirement. There should be a .025- to .040-
inch clearance between the carriage-feed pawl and
the carriage-feed ratchet when the manual space
pushbutton is pressed all the way.

b. Method of Checking. With the motor off,
press the manual space pushbutton. Check the
clearance.

c. Adjustment. Loosen the nut
Turn the manual space pushbutton
counterclockwise to meet the
Tighten the nut on the link.

on the link.
clockwise or
requirement

2-159. Carriage-Return Safety Clutch End-
Play Adjustment (TT-98C/FG)

(fig. 2-141)
N o t e .  T h i s  a d j u s t m e n t  s h o u l d  b e  p e r f o r m e d  o n l y

when the equipment is  being reassembled after disas-
sembly or repair.

a. Requirement. The carriage-return safety
clutch assembly should be free on the shaft with
end play not to exceed 0.010 inch.
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b. Method of Checking. Hold the carriage-
return shaft stationary. Grasp the safety clutch
assembly and attempt to move it back and forth
along the carriage-return shaft. Make sure the
clutch can rotate freely without binding.

c. Adjustment.
(1)

(2)

(3)

(4)

(5)

Remove the carriage-return shaft (para
2 -76a (1 ) - (8 ) ) .
Remove the decelerating cam, retainer
ring, and the safety clutch assembly
(para 2-76a (9) )  from the carriage-
return shaft.
Remove or install shims to meet the
requirements in a above.
Reinstall the safety clutch, the re-
tainer ring, and the decelerating cam
on the carriage-return shaft .  Make
sure the retainer ring is fully seated in
the slot in the carriage-return shaft.
Reinstall the carriage-return shaft by
reversing the procedures in paragraph
2-76a (1) through (8).

Figure 2-141. Carriage-return safety clutch end-play
adjustment (TT-98C/FG).

2-160. Carriage-Return-Clutch Lever Shaft
Clearance Adjustment

(fig. 2-143)

a. Requirements.
(1) There should be a .002- to .005-inch

clearance between the carriage-return-
clutch actuating lever and the clutch-
latch mounting plate.

Figure 2-142. Manual space pushbutton adjustment.

(2) There should be a .002- to .005-inch

clearance between the throwout lever and

the double-blocking lever.

b. Adjustments.
(1) Loosen the clamping screw in the

(2)

carriage-return-clutch actuating lever.
Loosen the setscrews on the shaft collar.
Insert a flat feeler gage between the
carriage-return-clutch actuating lever
and the clutch-latch mounting plate.
Hold down the top of the shaft of the
carriage-return-clutch lever and, while
the spring grips the feeler gage between
the carriage-return-clutch actuating lever
and the clutch-latch mounting plate,
tighten the setscrews in the shaft
collar. Make the adjustment in para-
graph 2-161 before t ightening the
clamping screw in the carriage-return-
clutch actuating lever.
Loosen the clamping screw on the
throwout lever. Insert a flat feeler gage

between the throwout lever and the
double-blocking lever and tighten the

clamping screw.
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Figure 2-143. Carriage-return-clutch lever shaft
clearance adjustment.

2-161. Carriage-Return-Clutch Actuating
Lever Adjustment

(fig. 2-144)

a. Requirement. There should be some clear-
ance, not to exceed .005 inch, between the
carriage-return-clutch actuating lever and the
carriage-return latch, when the carriage is two
or more spaces out from the left-hand margin.
and the carriage-return-clutch members are fully
engaged.

b. Method of Checking. With the carriage
two or more spaces out from the left-hand mar-
gin and the motor off, select carriage return.
Release the transfer lever and turn the motor
by hand until the carriage-return-clutch is
fully engaged. Manually hold the carriage-
return-clutch fully engaged. Manually hold the
carriage-return-clutch latch counterclockwise.
Check the clearance with a feeler gage.

Figure 2-144. Carriage-return-clutch actuating lever
adjustment.

2-168

c. Adjustment. Disconnect the carriage-feed-
clutch lever spring and the horizontal carriage-
return link. Manually hold the carriage-return-
clutch members f u l l y  c l o s e d .  L o o s e n  t h e
carriage-return-clutch actuating lever clamping
screw and rotate the lever to meet the require-
ment. Hold the carriage-return-clutch activat-
ing lever down against the shaft collar and
tighten the clamping screw. Reconnect  the
carriage-feed-clutch lever spring and make the
adjustment described in paragraph 2-162.
Check related adjustments (paras 2-172, 2-173,

and 2-208).

2-162. Carriage-Return-Clutch Adjustment
(fig. 2-145)

a. Requirements. The carriage-return-clutch
should be fully engaged before the carriage-
return sensing lever strikes the lowest portion
of the restoring cam, and the carriage-feed
clutch should not bounce when characters other
than carriage return are selected.

Figure 2-145. Carriage-return-clutch adjustment.

b. Method of Checking. Press the space bar
and the repeat key. While the carriage is mov-
ing to the right, watch the carriage-feed clutch.
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The clutch should remain fully closed while the

carriage is moving. With the carriage at least
one or more spaces from the left-hand margin,
turn off the motor. Select any key, except
carriage return, trip the transfer-lever latch,
and turn the motor by hand until the carriage-
return sensing lever contacts the carriage-
return stop bar. Rotate the double-blocking
lever to the point where it just touches the
carriage-return actuating lever.

c. Adjustments. Select any character, ex-
cept carriage return. Trip the transfer-lever
latch and rotate the motor by hand until the
carriage-return sens ing  l ever  c ontac t s  the
carriage-return stop bar. Detach and adjust the
horizontal carriage-return link so that when it
is fitted over the stud on the carriage-return
bellcrank, the double-blocking lever is just
touching the carriage-return clutch actuating
lever.

2-163. Carriage-Feed Clutch Drum Adjust-
ment

(fig. 2-146)

a. Requirement. There should be a .035- to .045-
inch clearance between the carriage-feed driving
gear and the carriage-feed clutch drum when the
carriage-return clutch is fully engaged.

b. Method of Checking. With the carriage one
or more spaces from the left-hand margin, turn off
the motor. Set up the carriage-return function
and release the transfer lever. Turn the motor by
hand until the carriage-return clutch is fully en-
gaged. Check the gap between the carriage-feed
clutch drum and the carriage-feed driving gear
with a feeler gage.

c. Adjustment. Loosen the setscrew in the car-
riage-feed clutch lever pivot stud and turn the
carriage-feed clutch lever pivot stud with a screw-
driver until the requirement is met. Tighten the
setscrew.

2-164. Decelerating Cam and Carriage-
Feed Clutch Positioning Adjustment

(fig. 2-147)

a. Requirement. With the carriage at the left-
hand margin, the top edge of the decelerating cam
should be centered, ±   inch, with the adjacent

Figure 2-146. Carriage-feed clutch drum adjustment.

hole in the carriage-return driven gear (check
visually).

b. Method of Checking. Turn on the motor.
Return the carriage to the left-hand margin.
Check the requirement visually, then turn off the
motor.

c. Adjustment.
(1)

(2)

(3)

(4)

Loosen the carriage-rack machine screw
far enough to disengage the rack from
the carriage-rack drive gear. Move the
carriage to the right-hand margin.
Loosen the machine screws that hold the
carriage-return latch tripping arm and
rotate the arm as far clockwise as possible
(C, fig. 2-147).
Loosen one of the two setscrews that holds
the carriage-feed shaft collar to the car-
riage-feed shaft (fig. 2-146). Turn the
shaft so that the other setscrew is straight
up. Remove the double-blocking lever
spring and manually disengage the car-
riage-feed clutch. Rotate the carriage-
rack drive gear until the decelerating cam
is positioned as close as possible to the re-
quirement. Re-engage the carriage-feed
clutch and replace the double-blocking
lever spring. The mechanism is now posi-
tioned for easy adjustment.
Loosen the other setscrew in the carriage-
feed shaft collar. While holding the car-
riage-feed ratchet firmly against the car-
riage-feed pawl, rotate the collar until
the decelerating cam is positioned to meet
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the requirement. Tighten the setscrews
and make the adjustments described in
paragraphs 2-165, 2-166, and 2-167.

Figure 2-147. Decelerating cam and carriage- feed clutch
positioning adjustment.

2 - 1 6 5 . Carriage-Return

Adjustment

(fig. 2-147)

Latch Tripping Arm

a. Requirement. The carriage-return latch trip-
ping arm should trip the carriage-return latch
(A, fig. 2-147) just as the decelerating cam reaches
the position shown in C, figure 2-147, and the car-
riage-feed clutch is alined to mesh properly.

b. Method of Checking. Space the carriage out
10 or more spaces and turn off the motor. Press
the carriage-return key and turn the motor by
hand until the carriage nears the left-hand mar-
gin. When the carriage-return latch tripping arm
touches the carriage-return latch (B, fig. 2-147),
turn the motor slowly. See that the carriage-feed
clutch teeth mesh properly and the decelerating
cam is positioned as shown in C, figure 2-147.

c. Adjustment. Loosen the clamping machine
screw in the clutch throwout lever (fig. 2-143) be-
fore proceeding with this adjustment. With the
carriage-feed clutch and the decelerating cam in
the position shown in C, figure 2-147, loosen the
two machine screws that hold the carriage-return
latch tripping arm and position the latch tripping
arm so that it is in contact with the carriage-return
latch (A, fig. 2-147). Tighten the machine screws
and recheck the adjustment. If the carriage-re-
turn latch is tripped too soon, position the carriage
return latch tripping arm clockwise. If the car-
riage-return latch is tripped too late, position the
carriage-return latch tripping arm counterclock-
wise. Check the related adjustment (para 2-173).

2-166. Carriage Positioning Adjustment
(fig. 2-148)

a. Requirement. There should be 2   inches

(±     inch) between the rear side of the code-bar
cage plate and the centerline of the carriage when
the carriage is at the left-hand margin. On
weather symbol teletypewriters, the above dimen-
sion should be 2    inches (±    inch).

b. Adjustment. Move the carriage to the left-
hand margin. Loosen the locknut on the left mar-
gin stop screw and back the screw away from the
carriage frame. Loosen the carriage-rack machine

screws (fig. 2-149) far enough to disengage the
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rack from the carriage-rack driving gear. Move
the carriage rack so that the carriage is positioned
to meet the requirement. Tighten the carriage-
rack machine screws. Turn in the left margin stop
screw until it touches the carriage frame. Tighten
the locknut. Check related adjustments (paras
2-211 and 2-212).

Figure 2-148. Carriage positioning adjustment.
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2-167. Ball Bearing Adjustment
(fig. 2-149)

a. Requirement. The carriage should roll from
one end of the guide rail to the other with no clear-
ance bet ween the ball bearing and the guide rail.

b. Adjustment. Remove the carriage rack.
Loosen the setscrew that holds the roller mounting
stud of the ball bearing in the carriage frame.
Turn the roller mounting stud until the require-
ment is met. Tighten the setscrew. Adjust the
carriage rack (para 2-168).

2-168. Carriage-Rack Adjustment
( f i g .  2 - 1 5 0 )

a. Requirement. There should be minimum
backlash between the carriage-rack driving
gear and the carriage rack.

b. Adjustment. Move the carriage to the left
margin. Loosen the two carriage-rack machine
screws and position the carriage rack for mini-
mum backlash; tighten the machine screw nearer
the carriage-rack driving gear. Move the car-
riage to the right margin. Position the carriage
rack for minimum backlash and tighten the
second machine screw. There should be equal
but minimum backlash on both ends of the car-
riage rack.

2-169. Carriage-Rack Drive Shaft Position
Adjustment

(fig. 2-151)

a. Requirement. When the shoulder of the
carriage-rack drive shaft lengthwise to deter-

Figure 2-149. Ball bearing adjustment.
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2-170. Lever

Figure 2-150. Carriage-rack adjustment.

bearing, there should be a 0.001- to 0.010-inch
clearance between the collar and the opposite
face of the ball bearing.

b. Method of Checking. Push and pull the
carriage-rack drive shaft lengthwise to deter-
mine whether there is any play between the
carriage-rack drive shaft and the ball bearing.

c. Adjustment. Loosen the setscrew in the
collar. Push the carriage-rack drive shaft to-
ward the collar until the shoulder of the car-
riage-rack drive shaft is against the ball bear-
ing. Hold the carriage-rack drive shaft in this
position, insert a 0.005-inch feeler gage between

the ball bearing and the collar, push the collar
against the feeler gage, tighten the setscrew, and
remove the gage.

Figure 2-151. Carriage-rack drive shaft position
adjustment.

Carriage-Return Blocking

Clearance Adjustment
(fig. 2-152)

a. Requirement. There should be a .002- to
.005-inch clearance between the carriage-return
blocking lever and the flat washer when the
carriage-return blocking lever adjusting collar
is tight against the flat washer.

b. Adjustment. Loosen the setscrews in the
carriage-return blocking lever adjusting collar
and remove the collar. Remove the carriage-
return blocking lever and the laminated spacer.
Peel laminations from, or add laminations to,
the laminated spacer to meet the requirement.
Replace the carriage-return blocking lever and
the carriage-return blocking lever adjusting
collar. Tighten the setscrews. Check the re-
lated adjustment (para 2-171).

Figure 2–152. Carriage-return blocking lever clearance
adjustment.

2-171. Carriage-Return Blocking Lever Ad-
justment

(fig. 2-153)

a. Requirement. There should be a .010- to
.020-inch clearance between the carriage-return
blocking lever and the adjusting plate when
the carriage is one space out from the left margin.

b. Method of Checking. With the carriage
one space from the left margin, set up the car-
riage-return function. Turn the motor by hand
until the carriage-return sensing lever drops to
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the low part of the restoring cam. The double-
blocking lever will position the adjusting plate
over the carriage-return blocking lever. Meas-
ure the gap between the adjusting plate and
the carriage-return blocking lever.

c. Adjustment. Loosen the two setscrews in
the carriage-return blocking lever adjusting
col lar.  Rotate the carriage-return blocking
lever until the requirement is met. Tighten
the two setscrews. Recheck the carriage-return
blocking lever clearance adjustment (para 2-170).

Figure 2-153. Carriage-return blocking lever adjustment.

2-172. Carriage-Return Adjusting Plate Ad-
justment

(fig. 2-154)

a. Requirement. There should be a .015- to
.025-inch clearance between the carriage-return
blocking lever and the adjusting plate when
the carriage is at the left margin. The car-
riage-return clutch drum and the carriage-return
clutch disk must not touch each other when car-
riage return is selected with the carriage against
the left margin stop screw.

b. Adjustment. Loosen the adjusting screw.
Move the adjusting plate to meet the require-
ment. Tighten the adjusting screw. Set up
the carriage-return function and release the
transfer lever. Turn the motor by hand; the
carriage-return clutch should not engage.

2-173. Throwout Lever Adjustment
(fig. 2-155)

a. Requirement. There should be a .010- to
.020-inch clearance between the throwout lever
and the carriage-return latch tripping arm (A,
fig. 2-155) when the carriage is at the left margin.

b. Method of Checking. Turn on the motor
and select carriage return. Turn off the motor

Figure 2-154. Carriage-return adjusting plate
adjustment.

and trip the transfer lever latch. Pull the
carriage-return blocking lever down and hold
it there while turning the motor slowly by hand
until the carriage-return clutch meets tooth-upon-
tooth (B, fig. 2-155). If the carriage-return
clutch teeth start to engage, hold the sliding
member of the clutch out of engagement and con-
tinue turning the motor until the teeth are in
line. Release the sliding clutch member. Check
the clearance with a feeler gage.

c. Adjustment. Loosen the throwout lever
clamping screw and position the throwout lever
to meet the requirement. Check the requirement
of paragraph 2-160 before tightening the clamp-
ing screw. Tighten the clamping screw and re-
check the adjustment.

Figure 2-155. Throw out lever adjustment.
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2-174. Carriage-Feed Friction Clutch Ad-
justment

(fig. 2-156)

a. Requirement. It should require 44 to 48
ounces of tension to prevent the carriage from
moving when the carriage-feed mechanism
operates.

b. Method of Checking. Turn the motor on,
and move the carriage 10 spaces from the left-
hand margin. Hook a spring scale on the left
side of the carriage at the point shown in figure
2-156. Hold the spring scale firmly and press
the manual space pushbutton. The carriage will
move to the right until the pull of the spring
scale stops it. Move the spring scale slowly to
the right and read it when the carriage starts to
move again. Continue reading the spring scale
in this manner until the carriage reaches the
right-hand margin. The lowest reading of the
spring scale should meet the requirement.

c. Adjustment. With the motor off, loosen
the clamping screw in the friction-adjusting
collar.  Turn the frict ion-adjusting col lar to
meet the requirement. Tighten the clamping
screw. It maybe necessary to move the carriage

Figure 2-156. Carriage-feed friction clutch adjustment.

to position the clamping screw for tightening.
Recheck and readjust if necessary.

2-175. Carriage-Return Safety Clutch Ad-
justment

(fig. 2-157)

a. Requirement. It should require 48 to 56
ounces of tension to prevent the carriage from
moving when the carriage-return mechanism is
operating.

b. Method of Checking. With the motor on,
move the carriage to the right margin. Hook
a spring scale to the right side of the carriage
a n d  h o l d  i t  s e c u r e l y while pressing the
carriage-return key. The carriage should move
toward the left until the pull of the spring scale
arrests it. Move the spring scale slowly toward
the left and read it when the carriage just starts
to move again. This reading should equal the
requirement.

Figure 2-157. Carriage-return safety clutch adjustment.

c. Adjustment. Turn the motor on and move
the carriage away from the left margin until a
socket head wrench can be inserted into the
clamping screw of the carriage-return safety
clutch. Turn the motor off and insert the wrench
into the clamping screw and loosen it. Turn
the motor by hand until the carriage-return safety
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clutch is adjusted to meet the requirement. Turn
the motor (by hand) clockwise to increase the
tension; turn it counterclockwise to decrease the
tension. Tighten the clamping screw, remove the
wrench, and recheck the adjustment..

2-176. Fulcrum Adjustment
(fig. 2-158)

a. Requirement. A .010 to .015 inch

clearance is required between the sel-

ected function stop bar and its sens-
ing lever when the lever has dropped

and is level with the stop bar.

b. Adjustment. Select figures and then turn
the motor by hand until the figure shift sensing
lever is in line with the figures stop bar. Loosen
the machine screw that holds the figures fulcrum.
Loosen the self-locking hexagonal nut that holds
the eccentric stud. Turn the eccentric stud with
a screwdriver until the requirement is met. Hold
the eccentric stud stationary and tighten the self-
locking hexagonal nut. Tighten the machine
screw. Recheck the clearance. Use the same
procedure for the carriage return and the line
feed adjustment. Check related adjustments
(paras 2-106, 2-111, 2-113, and 2-118). 

2-177. Stop Bar Bracket Adjustment
(fig. 2-159)

Note. This adjustment applies to all models except the
T T - 9 8 / F G ,  T T - 9 8 A / F G ,  T T - 9 9 / F G ,  a n d  T T - 1 0 0 / F G ;
before making this adjustment on weather symbol tele-
typewriters, perform the adjustment described in para-
graph 2-229.

TM 11-5815-200-35

a. Requirements.

(1) When the motor is stopped, the T-stop
bar is selected by the code rings, and the
carriage is moved manually to the right-
hand margin; removal of the carriage-re-
turn and line-feed stop bars from the code
ring cage should not be possible when the
following procedures are performed:

(a)

(b )

Hold the outer (free) end of the line-
feed stop bar (A, fig. 2-159) against
the stop bar bracket, press the center of
the stop bar toward the center of the
code ring cage, and attempt to slide the
stop bar out of the cage. The stop bar
shift blade (B, fig. 2-159) should re-
main engaged in the slot in the inner
end of the line-feed stop bar, prevent-
ing removal of the stop bar.
Repeat the above procedure, using the
carr iage - re turn  s top  bar  (A ,  f i g .
2-159). The carriage-return stop bar
also should be held captive by the stop
bar shift blade.

(2) There should be no bind between the stop
bar bracket and the carriage-return and
line-feed stop bars when the motor is off
and the T-stop bar is selected by the code
rings.

b. Adjustment. L o o s e n  t h e  t w o  m o u n t i n g
screws that hold the stop bar bracket to the code
ring cage, position the bracket to meet the require-
ments, and tighten the screws. If the requirements
cannot be met by adjustment of the bracket, re-

Figure 2-158. Fulcrum adjustment.
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check the adjustment of the fulcrums (para 2-176)
and the automatic carriage-return and line-feed
adjustments (paras 2-170, 2-171, 2-172, 2-202, and
2-204).

Figure 2-159. Stop bar bracket adjustment details.

2-178. Type Selecting Arm Claw Assembly
End-Play Adjustment

(fig. 2-160)

Note.  Perform this adjustment only when the type
selecting arm claw assembly does not rotate freely or
when replacing either the carriage frame, or the bearings
of the type selecting arm claw assembly.

a. Requirement. When the gear is pressed to-
ward the type selecting arm claw, there should be
a 0.002- to 0.005-inch clearance between the car-
riage frame and the bearing that is mounted be-
hind the type selecting arm claw. The type select-
ing arm claw assembly should rotate freely.

b. Adjustment. Disassemble the type selecting
arm assembly (para 2-43), remove the laminated
washer (fig. 2-160), and perform the appropriate
steps below.

(1)

(2)

(3)

If the clearance (a above) is below 0.002
inch, replace the laminated washer with a
new washer, reassemble the assembly, re-
check the clearance (should be above 0.005
inch), disassemble the assembly again,
and perform (2) below.
If the clearance was above 0.005 inch,
peel as many of the 0.002-inch laminations
from the laminated washer as necessary.
File any burs from the edges of the peeled
washer, reassemble the assembly, tighten
the hexagonal nut securely, and recheck
the clearance.
Reassemble the type selecting arm assem-
bly (para 2-43).

Figure 2-160. Type selecting arm claw assembly end-play
requirements.

2-179. Carriage Rear Support Bracket Ad-
justment

(fig. 2-161)

a. Requirement. There should be as little back-
lash as possible between the type selecting arm
drive gear and the sliding helical gear on the
square shaft; however, both gears should rotate
freely when the sliding helical gear is at any point
on the square shaft.

b. Adjustment. Move the carriage to the left-
hand margin. Loosen the mounting screws that
fasten the rear of the carriage frame to the car-
riage rear support bracket. Move the rear of the
carriage upward or downward to meet the require-
ment. Tighten the mounting screws and recheck
the requirement. Check the related adjustment
(para 2-181).
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Figure 2-161. Carriage rear support bracket adjustment
details.

2-180. Square Shaft Driven Gear Adjust-
ment

(fig. 2-162)

a. Requirement. There should be .002- to .005-
inch clearance between the square shaft driven
gear and the flat washer.

b. Adjustment. Loosen the four setscrews in
the square shaft driven gear. Loosen the function
selecting arm claw clamping screw. Hold the stop
arm shaft tight against the code ring cage and the
square shaft toward the cage. Place a .020-inch
flat feeler gage between the function selecting arm
claw and the casting. Tighten the function select-
ing arm claw clamping screw. Replace the .020-
inch flat feeler gage with a .030-inch gage. Hold
the function selecting arm claw tightly against the
feeler gage, and hold the stop arm shaft tightly
against the code ring cage. Position the square
shaft driven gear to obtain the requirement and
tighten the four setscrews. Check the related ad-
justment (para 2-181).

Figure 2-162.

2-181. Type-Selecting and Function-Select-
ing Arm Adjustment

(fig. 2-162)

a. Requirements.
(1)

(2)

(3)

When the square-shaft  stop arm is
against a selected stop bar, the type-
selecting arm should be alined with the
connecting bar for the selected character.
The function-selecting arm should be
al ined wi th  the  motor - s top  punch
bar when the square-shaft stop arm is
against the H stop bar.
There should be a .015- to .046-inch
clearance between the hub position of
the function-selecting arm claw and
the teletypewriter casting.

N o t e .  The  prec i se  d imens ion  (w i th in  the
above limitation) should be determined as fol-
lows: Legible copy should be printed, regard-
less of the teletypewriter operating speed; type
faces (except for small  punctuation marks)
should not indent the paper.

b. Adjustments.
(1)

(2)

Turn the motor on. Press the Q and
Z keylevers alternately and check the
alinement of the type-selecting arm
with the Q and Z connecting bars.
Loosen the stop-arm clamping screw,
aline the type-selecting arm with the
connecting bar for the selected character,
move the square-shaft stop arm against
the selected stop bar, and tighten the
clamping screw, in the
Loosen the c lamping
function-selecting arm
the code rings for the

stop arm.
sc rew  in  the

claw. Position
H code group

Square shaft driven gear adjustment.
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(third and fifth code rings clockwise,
others counterclockwise). Turn the
square shaft until its stop arm is against
the H stop bar. Turn the function-
selecting arm until it is alined with
the motor-stop punch bar. Push the
stop arm end of the square shaft toward
the code rings. Insert a .30-inch feeler
gage between the function-selecting arm
claw and the teletypewriter casting,
press the claw toward the casting, and
tighten the clamping screw in the claw.

2-182. Square-Shaft Stop Arm Torque Ad-
justment

(fig. 2-164)

a. Requirement. When the motor is running

and the function shaft is turning, a force of 12
to 17 ounces, in the direction shown in B, figure
2-164 should be required to hold the square-
shaft stop arm stationary.

b. Method of Checking. Engage the hook end
of a spring scale with one end of the square-shaft
stop arm and pull the scale until the tension
is greater than 17 ounces. Press a keylever
(other than the last keylever pressed). Slowly
decrease the tension applied with the spring scale
and note the tension when the stop arm starts to
move.

c. Adjustment. Turn the motor off. Loosen
the clamping screw of the friction adjusting
collar. Turn the collar in the proper direction
to increase or decrease the clutch spring pres-

sure to meet the requirement. Tighten the
clamping screw and recheck the requirement.

2-183. Print-Bail Shaft End-Play Adjustment
(fig. 2-163)

a. Requirement. There should be a 0.001- to
0.005-inch clearance between the print bail shaft
and the bearing in the bearing cap when the print
bail assembly is pressed toward the side casting.

b. Adjustment. Loosen the clamping screw in
the print cam follower, position the follower on
the shaft to meet the requirement, and tighten
the clamping screw. Check the related adjust-
ment (para 2-185).

Figure 2-163. Print-bail shaft end-play requirement.

2-184. Print-Bail Blade Adjustment
(fig. 2-165)

Note. The print-bail travel requirement (para 2-
185a) should be met before making the following ad-
justment.

a. Requirements. When the print-bail blade
is midway between its extreme forward and

Figure 2-164. Square-shaft stop arm torque adjustment.
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rearward positions, the blade should engage at
least half the depth of the groove in the grooved
nut (at all points along the upper edge of the

blade). When the roller of the print-cam fol-
lower is at any point in the groove of the print
cam, the print-bail blade should neither bind
in the groove (when the grooved nut is pressed
downward) nor come out of the groove (when
the grooved nut is pushed upward).

Figure 2-165. Print-bail blade adjustment

TM 11-5815-200-35

b. Adjustment. Loosen the screws that se-
cure the print-bail blade to the print-bail shaft.
Move the blade upward or downward to meet
the requirement. Tighten the screws and re-
check the requirement. Perform the related, ad-
justment (para 2-185).

2-185. Print-Bail and Ribbon Lifter Adjust-
ments

(fig. 2-166)

a. Requirements.
(1)

(2)

(3)

The travel of the print-bail blade should
be equal in both directions from the ver-
tical centerline of the print-bail shaft.
Type bars should strike the platen with
sufficient force to produce dark copy when
a good ribbon is installed in the teletype-
writer. There should be a minimum
clearance of .008 inch between the type-
selecting arm and the guide plate when
the teletypewriter is in the stopped
position.
When the teletypewriter is in the stopped
position, the top of the ribbon should be

Figure 2-166. Print-bail and ribbon lifter adjustments.
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either flush with the bottom edge of the
printed character, or not more than   
inch below the printed character.

b. Adjustments.

(1) Loosen the clamping screw on the print-

(2)

(3)

2-186.

cam follower and adjust the position of
the follower on the print-bail shaft to
meet the requirement (a(1) above).
Loosen the locknut on the shaft of the
type-selecting arm, and turn the grooved
nut until dark copy is obtained. Check
to be sure that the minimum clearance re-
quirement is met.
Loosen the two screws in the ribbon-lifter
adjusting link; adjust the link to meet
the requirement in a(3) a b o v e ,  a n d
tighten the screws.

Note. When changing the operating speed of

the teletypewriter, be sure to check requirement

given in a (2)  above.  Failure to do so when

changing to a higher operating speed may cause

excessive wear to the platen and ribbon. Fail-
ure to do so when changing to a lower speed

may result in the printing of characters that are

too light for easy readability.

Platen-Trough Spring
(fig. 2-167)

a. Requirement. A pull of 3 to 6 ounces in the
direction shown in B, figure 2-167 should be re-
quired to start the paper trough guide moving.

b.  Adjustment.  Withdraw the  h inge  p in
slightly, wind or unwind the platen trough spring
to meet the requirement, and restore the hinge pin
to the fully inserted position.

2-187. Platen Shaft End-Play Adjustment
(fig. 2-168)

a. Requirement. When the platen shaft end
play is taken up to the left, there should be a 0.002-
to 0.005-inch clearance between the shaft collar
and the face of the adjacent bearing.

b. Adjustment. Loosen the setscrews in the
shaft collar, position the collar to meet the require-
ment, tighten the setscrews, and recheck the end
play.

Figure 2-168. Platen shaft end-play requirement.

2-188. Platen Trough End-Play Adjustment
(fig. 2-169)

a. Requirement. When end play of the platen
trough and the platen shaft is taken up to the left,
there should be a 0.002.- to 0.005-inch clearance be-
tween the platen trough and the platen.

Figure 2-167. Platen-trough spring adjustment. Figure 2-169. Platen trough end-play requirement.



b. Adjustment. Loosen the two setscrews that
hold the platen to the shaft. Position the platen
on the platen shaft to meet the requirement,
tighten the set screws, and recheck the clearance.

2-189. Paper Guide Adjustment
(fig. 2-170)

a. Requirements. T h e sprocket-feed pins
should be centered in the slots in the left and right
paper guides. Both paper guides should be in
firm contact with the platen roller.

b. Adjustment. Loosen the setscrews in both
paper guides. Position the right paper guide on
the paper guide shaft to center the pins in the slot.
Tighten the setscrew in the right paper guide.
Position the left paper guide to center the sprocket-
feed pins in the slot, press the guide against the
platen roll, and tighten the setscrew in the left
paper guide.

2-190. Platen Sprocket Assembly Friction
Adjustment

(fig. 2-170)

a. Requirement. A 30-  to  60-ounce torque
should be required to cause the sprocket feed pins
to move inward or outward.

b. Method of Checking. Engage the hook end
of a spring scale in one of the slots of the sprocket
cam plate; turn the platen crank to move the
sprocket feed pins inward and outward.

c. Adjustment. Remove the platen (para 2-
42a(1)-(4)). Remove the retainer rings (5 and
13, fig. 2-31). Add or remove the shims (item 6

TM 11-5815-200-35

or 14) to meet the requirement. Reassemble the
platen (para 2-42b)  and check the related
adjustments.

2-191. Pressure-Roller Adjustment
(fig. 2-171)

a. Requirements.
(1)

(2)

When the pressure-roller lever is in the
friction-feed position, and the double
line-feed operation occurs, the pressure
exerted against the paper by the pressure
roller should be sufficient to prevent any
slippage between the paper and the platen
roll.
When the pressure-roller lever is in the
sprocket-feed position, the pressure roller
should not exert pressure against the
platen roller.

b. Adjustment.

(1) Adjust the position of the pressure-roller

(2)

lever to have the front edge of the lever
tab aligned with the rear edge of the
sprocket-feed notch in the platen lever
latch. Loosen the setscrews in the collar
of the pressure-roller lever. Use a 1/4-
inch open end wrench (inserted from the
rear of the teletypewriter) to turn the
pressure roller operating shaft until the
pressure roller touches the platen.
Tighten the setscrews and perform pro-
cedure in (2) below.
Move the pressure-roller lever to the
sprocket-feed notch in the platen-lever

Figure 2-170. Paper guide and platen sprocket assembly friction adjustment requirements.
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latch, and check for roller pressure
against the platen. If roller pressure is
present, readjust the position of the pres-
sure-roller lever on the pressure-roller
operating shaft (a(2) above).

Figure 2-171. Pressure-roller adjustment.

2-192. Platen Assembly Position Adjust-
ment

(fig. 2-172)
a. Requirements.

(1)

(2)

The left hand edge of the first printed
character should be     inch ±         
inch ±    on weather symbol teletype-
writers) from the left-hand edge of the
paper.
When the platen casting is pressed
against one of the side frames, there
should be a .002- to .005 -inch clearance
between the opposite side frame and the
platen casting.

b. Adjustments.
(1)

(2)

2-182

Move the carriage to the left hand mar-
gin. Loosen the two hexagonal nuts on
each of the two eccentric pivots. Loosen
the setscrews that hold the eccentric
pivots in place. Press the platen casting
against the left-hand eccentric pivot.
Position both the casting and pivot to
meet the requirement in a(1) a b o v e .
Tighten the setscrew to lock the eccentric
pivot in place in the left-hand side frame.
Insert a .003-inch feeler gage between the
left-hand side of the platen casting and
the eccentric pivot. Press the eccentric
pivot in the right-hand side of the frame
against the platen casting. Tighten the
setscrew to lock the eccentric pivot in
place in the right-hand side casting.

(3) Check related
and 2-207).

adjustments (paras 2-206

Figure 2-172. Platen assembly position adjustment.

2-193. Printed Character Alinement
(fig. 2-173)

a. Requirement. All  characters should be
printed equally dark across the full length of the
line.

b. Adjustment.
( 1 )

(2)

(3)

Loosen the setscrews that lock the eccen-
tric pivots in place in the side frames.
Turn each eccentric pivot to obtain maxi-
mum eccentricity as shown in B, figure
2-173. Press each eccentric pivot toward
the center of the teletypewriter. Tighten
the setscrews in each side frame, and re-
check the requirement.
If the characters on the right-hand side
of the line are lighter than the characters
on the left-hand side, loosen the setscrew
that locks the eccentric pivot in the right-
hand side frame; turn the eccentric pivot
to move the platen assembly slightly for-
ward, press the eccentric pivot toward the
center of the teletypewriter, and tighten
the setscrew. Recheck the requirement.
If the characters on the left-hand side of
the line are lighter than the characters



TM 11-5815-200-35

(4)

on the right-hand side, reverse the ad-
justment given in (2) above.
Check related adjustments (paras 2-195,
2-196, 2-200, and 2-204).

Figure 2-173. Printed character alinement.

2-194. Figures-Shift Preliminary Adjustment
(fig. 2-174)

a. Requirement. The platen latch should en-
gage the lug on the aperture gate (fig. 2-177)
when the platen is moved to the figures-shift
position. The spring portion of the platen shift
link (fig. 1-37) should not be stretched beyond
its normal length at any time during the figures-
shift operation.

b. Adjustment. Loosen the clamping screw
to free the figures-shift arm, position the figures-
shift arm to meet the requirement, and tighten
the clamping screw.

Figure 2-174. Figures-shaft preliminary adjustment.

2-195. Figures-Shift Position Adjustment
(fig. 2-175)

a. Requirement. T h e  t o p and bottom o f
printed characters should be printed clearly when
printing occurs while the platen is in the figures-
shift position.

b. Method of Checking. Move the platen to
the figures-shift position. Press the figure 7 and
2 key levers alternately until a line of these
figures is printed. Check to be sure that the top
of figure 7 and the bottom of figure 2 are equally
dark.

c. Adjustment. Loosen the clamping screw
to release the platen-latching arm, pivot the
platen-latching arm in the proper direction to
obtain the requirement, and tighten the clamp-
ing screw. Check related adjustments (paras
2-196 and 2-198).

Figure 2-175. Figures-shift position adjustment.

2-196. Letters-Shift Position Adjustment
(fig. 2-176)

a. Requirement. Characters printed when
the platen is in the letters-shift position should
be alined with characters printed when the
platen is in the figures-shift position.
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b. Method of Checking. Turn on the motor
and type the characters 5 and T alternately.
Check for alinement of the printed characters.

c. Adjustment. Loosen the nut that locks the
platen stop screw to the platen bracket. Turn
the platen stop screw in the proper direction to
raise or lower the printing of letters characters to
meet the requirement and tighten the lock nut.
Check the related adjustment (para 2-200).

Figure 2-176. Letters-shift position adjustment.

2-197. Figures-Shift Final Adjustment (TT-
98C/FG)

Note. This adjustment must be performed whenever
the operating speed of the teletypewriter is changed.

a. Requirement.
(1)

(2)

When the teletypewriter is run under
power in the figures position, the platen
latch should pass over the lug of the
aperture gate.
The clearance of the platen latch over
the aperture gate should not cause mis-
alignment of the first character printed
after the platen shifts to the figures
position.

b. Method of Checking. The function of the
mechanism must be checked while the teletype-
writer is run under power, because the throw of
the mechanism depends on the speed of the
teletypewriter.

c. Adjustment. Loosen the platen latching
arm clamping screw (fig. 2-175), reposition the
platen latching arm to meet the requirement,
and tighten the screw. If necessary, revise the
figures-shift position adjustment (para 2-195) to
obtain the required clearance.

2-184

2-198. Figures-Shift Final Adjustment (not
applicable to TT-98C/FG)

(fig. 2-177)

a. Requirement. For  opera t i on  a t  speeds
below 100 wpm, there should be a .005- to .020-
inch clearance between the platen latch and the
lug on the aperture gate when the roller of

the figures-shift-cam follower is on high part of
the figures-shift cam. For operation at 100 wpm,
the clearance should be .001 to .005 inch.

b. Method of Checking. Position the code
rings for the figures-shift operation (third im-
pulse spacing, all others marking) and turn the
motor manually until the roller of the figures
shift-cam follower is against one of the two
high parts of the figures-shift cam. Check the
requirement with feeler gages. Recheck the
requirement with the follower against the other
high part of the cam.

Figure 2-177. Platen-shift final adjustment.

c. Adjustment. Loosen the platen-latching
arm clamping screw (fig. 2-175), reposition the
platen-latching arm to meet the requirement, and
tighten the mounting screw. If necessary, revise
the figures-shift position adjustment (para 2-
195) to get the required clearance.
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2 - 1 9 9 . Platen Blocking Arm Bracket Ad-

justment
(fig. 2-178)

a. Requirement. There should be a 0.005- to
0.020-inch clearance between the figures-shift
sensing lever and the platen lower case latch
when the figures-shift sensing lever drops off the
high portion of its cam and is blocked by the
figures-shift stop bar.

b. Method of Checking. Position the code
rings for selection of any operation other than
letters shift or figures shift. Trip the trans-
fer’ lever latch by hand. Rotate the motor un-
til the figures-shift sensing lever drops off the
high portion of its cam and is blocked by the
figures-shift stop bar. Use feeler gages to meas-
ure the clearance between the figures-shift sensing
lever and the platen lower case latch.

c. Adjustment. Loosen the mounting screws
that hold the platen blocking arm bracket to
the platen frame. Reposition the platen block-
ing arm bracket to meet the requirement, tight-
en the mounting screws, and recheck the clear-
ance.

Figure 2-178. Platen blocking arm bracket adjustment
requirement.

2-200.  P laten-Blocking Arm Adjustment
(fig. 2-179)

a. Requirement. There should be a .010- to
.020-inch clearance between the platen stop screw
and the lower surface of the platen frame when
the platen is moved to the letters-shift position and
then pushed upward manually.

Figure 2-179. Platen-blocking arm adjustment.

b. Method of Checking. Move the platen to the
letters-shift position. Check to be sure that the
platen-blocking arm is latched by the platen
lower-case latch. Push upward on the platen and
insert a flat feeler gage “between the platen stop
screw and the lower surface of the platen frame.

c. Adjustment. Loosen the clamping screw on
the platen-blocking arm, position the platen-
blocking arm to meet the requirement, tighten the
clamping screw, and recheck the requirement.

2-201. Line-Feed Detent Adjustment
(fig. 2-180)

a. Requirement. The line-feed pawl should
seat fully into one of the notches of the detent
wheel when the single-double line-feed lever is in
the double line-feed position, and the line-feed
connecting link is moved slowly toward the rear
of the teletypewriter.

b. Method of Checking. Move the line-feed
connecting link manually toward the rear of the
teletypewriter and check the requirement as the
line-feed pawl moves into a notch in the detent
wheel.

c. Adjustment. Loosen the nut that holds the
detent eccentric stud to the platen trough. Turn
the eccentric stud until the requirement is met.
Tighten the nut and recheck the requirement.
Check the related adjustment (para 2-204).

2-185



T M  1 1 - 5 8 1 5 - 2 0 0 - 3 5

Figure 2-180. Line-feed detent adjustment.

2-202. Line-Feed Bellcrank Adjustment (not

Appl icable to TT-98C/FG)
(fig. 2-181)

a. Requirement. The line-feed cam follower
should clear the line feed cam by a minimum of
0.010 inch when the line-feed sensing lever is
pulled to the low part of its cam.

b. Method of Checking. Position the code
rings for selection of the line-feed stop bar, trip
the transfer lever latch manually, and turn the
motor until the line-feed sensing lever is pulled to
the low part of its cam. The roller on the line-feed
cam follower should move under the line-feed cam.
Use a feeler gage to check the clearance at both
low points of the line-feed cam,

c. Adjustment. Loosen the screw and locknut
on the line-feed bellcrank. Position the adjustable
arm to meet the requirement, tighten the locknut,
and recheck the clearance (check both low points
of the line-feed cam). When the requirement is
met, check the related adjustment (para 2-204).

Figure 2-181. Line-feed bell
(not applicable to

2-186

adjustment requirements
TT-98C/FG).

2 - 2 0 3 . Adjustable Block and Pawl Adjust-
ment  (TT-98C/FG)

(figs. 1-36 and 2-182)
Note. When this adjustment is being checked or per-

formed, the bellcrank assemblies should be against the
stop.

a. Requirement.
(1) With the platen in the letters position, a

(2)

(3)

(4)

0.030- to 0.060-inch clearance should be
between the bottom of the adjustable
block and the latching surface of the
figures-shift pawl (fig. 2-182) when the
figures-shift sensing lever drops off the
function roller.
A 0.030- to 0.060-inch clearance should
be between the bottom of the adjust-
able block and the latching surface of
the line-feed bellcrank pawl when the
line-feed sensing lever drops off the
function roller.
A 0.030- to 0.060-inch clearance should
be between the bottom of the adjustable
block and tile latching surface of the
line-feed-on-carriage-return adjustable
pawl when the line-feed-on-carriage-
return sensing lever drops off the func-
tion roller.
When any character, other than line-
feed, carriage-return, or figures, is
selected, and the function shaft  is
rotated until the sensing levers drop off
the function roller, and the drawbar
is pulled down until the adjustable
blocks are near their respective pawls,
a 0.015- to 0.025-inch clearance should
be between the adjustable blocks and
the line-feed-on-carriage return adjust-
able pawl and the figures-shift pawl.

b. Method of Checking.
(1)

(2)

With the platen in the letters position,
select the figures combination and rotate
the function shaft manually until the
figures-shift sensing lever drops off the
function roller. Check the requirement
(a(1) above) with feeler gages.
Select the line feed combination and
rotate the function shaft  manually
until the line-feed sensing lever drops
off the function roller. Check the re-



(3)

(4)

q u i r e m e n t  (a(2) above)  with feeler
gages.
Select, the carriage return combination
and rotate the function shaft manually
until the line-feed-on-carriage-return
sensing lever drops off the function
roller. Check the requirement (a (3 )
above) with feeler gages.
Select any character other than car-
riage-return, line-feed, or figures. Ro-
tate the function shaft manually until
all the sensing levers drop off the func-
tion rollers and the adjustable blocks are
adjacent to  their  respective pawls.
Check the requirement (a(4) a b o v e )
with feeler gages.

c. Adjustment.
(1)

(2)

Position the mechanism as described in
b(1) above. Loosen the machine screw
that clamps the platen-shift bellcrank
assembly (fig. 1–36) and position the
platen-shift bellcrank assembly to meet
the requirement (a (1)  above) .
tighten the machine screw.
Loosen the spring-holding screw in

Re-

the
line-feed bellcrank assembly (fig.
182). Position the mechanism as
scribed in b(2) a b o v e .  P o s i t i o n

2 -

de-
the

Figure 2-182. Adjustable block and pawl adjustment
(TT-98C/FG).

(3)

(4)

2 - 2 0 4 .
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line-feed bellcrank assembly to meet the
requirement (a (2) above) and ret ighten
the spring-holding screw.
Position the “mechanism as described in
b(3) above.  Loosen the sel f - locking
hexagonal nut that holds the line-feed
bellcrank pawl. Position the line-feed
bellcrank pawl to meet the requirement
(a (3) above) and retighten the nut.
Position the mechanism as described in
b(4) above. Loosen the two machine
screws that hold the adjustable blocks to
tile draw-bar assembly. Position the
adjustable blocks to meet the require-
ment (a (4) above) and retighten the
machine screws.

L ine-Feed Connecting-Link Adjust-

ment (not applicable to TT-98C/FG)
(fig. 2-181)

a. Requirements.
(1)- While the teletypewriter is receiving

(2)

line-feed code groups, a forward pull
of 40 ounces, applied to the upper arm
of the line-feed lever, should not pre-
vent the line-feed mechanism from
turning the platen one line space when
the single-double line-feed lever is in
the single-line feed position, or two
line spaces when the single-double
line-feed lever is in the double line-
feed position.
When the line-feed operation is com-
pleted, the line-feed pawl should be
clear of  the detent wheel  and the
platen should be free to be rotated in
either direction while the line-feed
detent is held away from the detent
wheel.

b. Adjustment. Loosen the machine screws
that fasten tile connecting links together. Set
the single-double line-feed lever to the double
line-feed position. Position the Y-levers for the
line-feed operation (second Y-lever counter-
clockwise; all others clockwise) and trip the
transfer lever. Turn the motor by hand until
the line-feed cam follower is against a high
part of tile line-feed cam. Slowly move the top
of the line-feed lever toward the line-feed bell-
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crank. When the platen has advanced two line
spaces, tighten the machine screws to clamp

the connecting links together. Continue to turn
the motor until the line-feed operation is com-
pleted. When the parts are restored to their
normal position, check the requirement given in
a(2) above.

2-205.  L ine-Feed Connecting L ink Adjust-

ment  (TT-98C/FG)
(fig. 2-183)

Note.  This adjustment should be checked when the

teletypewriter operating speed is changed.

a. Requirement. With the single-double line-
feed lever in the double line-feed position, tile
detent wheel should turn two spaces, in the
letters or figures mode of operation. When the
teletypewriter is operating under power, over-
travel of the detent wheel is permissible, if
extra line-feed spacing does not occur.

b. Method of Checking. Move the single-double
line-feed lever to the double line-feed position.
With the teletypewriter operating under power,
depress the LINE FEED key several times, in
both letters and figures positions and visually
check the requirement.

c. Adjustment. Loosen the machine screws
that hold the line-feed connecting link and
the line-feed adjusting link together. Increase
or decrease the overall length of the connecting
link and the adjusting link to meet the require-
ment, and retighten the machine screws.

Figure 2-183. Line-feed connecting link adjustment
(TT-98C/FG).

2-188

2-206. Margin-Bell and Margin-Bell Brack-

et Adjustment (not appl icable to
T T - 2 5 9 / F G )

(fig. 2-184)

a. Requirements.
(1)

(2)

The margin-bell should ring when the
carriage is 66 spaces (70 on weather sym-
bol teletypewriters) from the left-hand
margin.
There should be a clearance of .020- to
.025-inch between the margin-bell pawl
and the pawl tripping arm when the
carriage is 66 spaces (70 on weather sym-
bol teletypewriters) from the left-hand
margin.

b. Method of Checking.
(1)

(2)

Turn the motor on and space the car-
riage 65 spaces (69 on weather symbol
teletypewriters) f r om the  l e f t -hand
margin. Press any of the character
keylevers once; the margin-bell should
ring.
With the carriage 66 spaces (70 on
weather symbol teletypewriters) from
the left-hand margin, move the margin-
hell clapper up and down to determine
the closest point between the margin-
bell pawl and the pawl tripping arm.
Check the clearance at the closest point.

c. Adjustment.
(1) Loosen the two nuts that hold the pawl

tripping arm to the carriage-rack driv-
ing gear, position the arm to meet the
requirement (a(1) above), and tighten
the nuts.

Figures 2-184. Margin-bell and margin-bell bracket ad-
justment (not applicable to TT-259/FG).



(2)
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Loosen the machine screws that hold
the margin-bell bracket to the page
printer fame, Position the bracket
to meet the requirements (a (2) above)
and tighten the screws.

Caution: Be sure that a clearance
exists between the margin-bell pawl
and the face of the carriage-rack driv-
ing gear.

Manual. Carriage-Return Bracket Ad-

justment
(fig. 2-185)

a. Requirement. There should be a .005- to
.015-inch clearance between the trip pawl and
the double-blocking lever when the trip pawl
and the double-blocking lever are in their un-
operated positions.

b. Method of Checking. When the carriage
is against its left hand stop and manual car-
riage-return mechanism is in the unoperated
position, use a feeler gage to check the clear-
ance between the trip pawl and the double-block-
ing lever.

c. Adjustment. Loosen the two machine screws
on the manual carriage-return bracket and posi-
tion the bracket to meet the requirement. Tighten
the screws and recheck the clearance.

Figure 2-185. Manual carriage-return bracket

2 - 2 0 8 .

adjustment.

Manual Carr iage-Return Tr ip Pawl

Adjustment
(fig. 2-186)

a. Requirement. The trip pawl should clear
the double-blocking lever when the carriage-

TM 11-5815-200-35

Figure 2-186. Manual carriage-return trip pawl
adjustment.

b. Adjustment. Turn the nuts on the button
link in a direction to cause them to move away
from the link bracket. Loosen the locknut on
the adjusting screw and push the adjusting
button. When the double-blocking lever is in
the operated position for carriage-return, turn
the adjusting screw in or out until the trip
pawl just clears the double-blocking lever and
tighten the locknut On the adjusting screw.
Perform the related adjustment (para 2-209).

2-209.  Manual Carr iage-Return Lever Ad-

justment
(fig. 2-187)

a. Requirement. There should be a .002- to
.025-inch clearance between the manual car-

Figure 2-187. Manual carriage-return lever adqustment.

2-189

return clutch is engaged fully.
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riage-return lever and the pin on the manual
carriage-return bracket when the nearest nut
on the button link is against the link bracket.

b. Adjustment. Loosen the two nuts on tile
button link. Push the manual carriage-return
button until the double-blocking lever is in the
operatecd position for carriage return. Turn
both nuts until one is against the link bracket.
Tighten the nuts against each other and re-
check the clearance.

shift blade should be against the shift-
link bracket when the teletypewriter is
in the stopped posit ion and the l ine-
feed and carriage-return stop bars are
held against their respective fulcrums.

(2)  There should be approximately  .030-
inch (0.041 inch on weather symbol tele-
typewriters) clearance between the stop-

2-210. Left-Margin Trip Plate Adjustment
(fig. 2-188)

a. Requirement. The clearance between the
delaying latch and the stop bar shift  stop
should be equal to the clearance between the
delaying latch and the latch stop when the car-
riage is against, the left margin stop screw.

b. Method of Checking. Turn on the motor
and press the carriage-return keylever. When
the carriage has returned to the left margin,
check the clearances.

c. Adjustment. Loosen the trip-plate mount-
ing screws, position the left margin trip plate
to obtain the proper clearances, and tighten the
mounting screws.

Figure 2–188. Left margin trip-plate adjustment.

2-211. Stop-Bar Shift Link Adjustment
(fig. 2-189)

a. Requirements.
(1)  The end of  the stop-bar shift  l ink

should be flush with the outer edge of
the l ink support ,  and the stop-bar

bar shift  lever and the shift-lever
bracket when the stop-bar shift blade is
held against the shift-link bracket.

b. Method of Checking.
(1) To check requirement in a(1) above, re-

move the retainer ring that holds the
adjusting link to the stop-bar shift lever
and disconnect the link from the lever.
Hold the line-feed and carriage-return
stop bars against their respective ful-
crums and check the requirement. Re-
connect the adjusting link.

(2) To check requirement in a(2) a b o v e ,
move the stop-bar shift link until the
stop-bar shift blade is against the
s h i f t - l i n k  b r a c k e t  a n d  c h e c k  t h e
clearance.

c. Adjustments.
(1) Loosen the setscrew that holds the

stop-bar shift blade to the stop-bar
shift link. Remove the retainer ring
that holds the adjusting link to the
stop-bar shift lever, and disconnect the
link from the lever. Hold the line-
feed and carriage-return stop bars
against their respective fulcrums and
position the stop-bar shift link and
stop-bar shift blade to meet the re-
quirement (a(1) above) .
setscrew and recheck the

Tighten the
requirement.

Figure 2-189. Stop-bar shift link adjustment.
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(2) Hold the stop-bar shift blade against
the shift-link bracket and turn the ad-
justing link to meet the requirement,
(a(2) above). Reconnect the adjusting
link to the stop-bar shift lever and secure
it with the retainer ring.

Stop-Bar Shift Stop Adjustment
(fig. 2-190)

one-half the thickness of the stop-bar
shift stop.

b. Method of Checking. Turn on the motor,
space the carriage 73 spaces (77 on weather sym-
bol teletypewriters) from the left-hand margin,
a n d  c h e c k  b o t h  r e q u i r e m e n t s  v i s u a l l y .
c .  Ad jus tments .

a.  Requirements.

(1) When the carriage is 73 spaces (77 on

(2)

weather symbol teletypewriters) from
the left-hand margin, the carriage-return
sensing lever should engage the car-
riage-return stop bar by one-half the
thickness of the sensing lever.
When the carriage is 73 spaces (77 on
weather symbol teletypewriters) from
the left-hand margin, the delaying latch
should engage the stop-bar shift stop by

(1)

(2)

Space the carriage 73 spaces (77 on
weather symbol teletypewriters) from
the left-hand margin. Loosen the right
margin trip-plate mounting screw and
position the right margin trip plate to
meet  the requirement (a(1) a b o v e ) .
Tighten the mounting screw and recheck
the requirement.
Space the carriage 73 spaces (77 on
weather symbol teletypewriters) from
the left-hand margin. Loosen the set-
screw in the stop-bar shift stop and
position the stop to meet the require-

Figure 2–190. Stop-bar shift stop adjustment.
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ment (a(2) above). Tighten the set- 2-214. Stop-Bar Return Spring Adjustment
screw and recheck the requirement. (fig. 2-192)

2-213.  Stop-Bar Shi f t  B lade Adjustment
(fig. 2-191)

a. Requirement. There should be a .015- to
.020-inch clearance between the line-feed sens-
ing lever and the line-feed stop bar when the
carriage is in any but the 72d or 73d space
positions and the stop-bar shift stop is latched
by the delaying latch.

b. Method of Checking. Move the stop-bar
shift lever manually until the stop-bar shift stop

a. Requirement. A force of 13 to 16 ounces
in the direction indicated in figure 2-192 shou1d
be required to start the stop-bar shift lever mov-
ing when the carriage is 73 spaces from the left-
hand margin.

b. Adjustment. Loosen the setscrew in tile
spring collar and move the collar along the stop-
bar shift link to obtain the requirement. Tighten
the setscrew and recheck the requirement.

is latched by the delaying latch (fig. 2–190).
Check the clearance with a feeler gage.

c. Adjustment. Loosen the setscrew in the
collar of the stop-bar shift blade, position the
shift blade to meet the requirement, and tighten
the setscrew.

d. Final Check. When the carriage is re-
turned to the left margin, there should be a
minimum of .005-inch clearance between the shift-
lever bracket and the stop-bar shift lever (fig.
2-192). If the stop-bar shift lever touches the
shift-lever bracket, disconnect the adjusting link
from the stop-bar shift lever, turn the adjusting
link to obtain the final check requirement, and
reattach the adjusting link to the stop-bar shift
link. Recheck the requirements of paragraph 2-
212.

Figure 2-191. Stop-bar shift blade adjustment.

Figure 2-192. Stop-bar return spring adjustment.

2-215. Ribbon-Feed Mounting Bracket Ad-

justment
(fig. 2-193)

Note. Make this adjustment only when replacing the
ribbon-feed mechanism on the carriage.

a. Requirement. The ribbon spool drive
shafts should be 5 inches apart, and should be
parallel within 0.010 inch.

b. Adjustment. L o o s e n  t h e  s i x mounting
screws (two on TT-300/FG) that hold the rib-
bon-feed mounting brackets to the carriage.
Reposition the brackets to meet the require-
ment, tighten the mounting screws, and recheck
the requirement. After the requirement is met,
check the related adjustments (paras 2–216 and
2-217).

2-192



Figure 2-193. Ribbon-feed mechanism adjustment requirements.

2-216. Ribbon-Feed Shaft Adjustment

(fig. 2-194)

a. Requirement. There should be equal en-
gagement of the bevel gear on each end of the
ribbon-feed shaft and its associated bevel gear
on the ribbon spool shaft.

b. Adjustment. Loosen the setscrew in the
driven clutch member and in the right-hand

collar. Position the shaft to meet the require-
ment and tighten the setscrew in the clutch
member. Insert a .003 -inch feeler gage between
the driven clutch member and the mounting
bracket, press the ribbon-feed shaft to the left
while pressing the right-hand collar to the right
to compress the spring washer, and tighten the
setscrew in the right-hand collar. Check re-
lated adjustments (paras 2-218 and 2-219).

Figure 2-194. Ribbon-drive assembly adjustments.
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2-217. Ribbon Spool
ments

(fig. 2-193)

Drive Collar Adjust-

a. Requirement. There should be a 0.010- to
0.020-inch clearance between the top of the key
in each of the spool shafts and the top of the
groove in the spool shaft gear when the spool
shaft gear is engaged with its associated bevel
gear on the ribbon-feed shaft.

b. Adjustment. Remove the ribbon spool and
loosen the setscrews in the drive collar. Press
the collar against the bottom of the spool cup
and position the ribbon spool shaft to meet the
requirement. Tighten the setscrews and recheck
the clearance. Replace the ribbon spool and
check the related adjustment (para 2-220)).

2-218. Ribbon-Reverse Detent Plate Adjust-
ment

(fig. 2-195)

a. Requirement. The ribbon-reverse detent
should engage the ribbon-reverse detent plate
equally in the upper and lower positions of the
ribbon-reverse beam.

Figure 2-195. Ribbon-reverse detent plate adjustment.

b. Adjustment. Remove the detent spring.

Loosen the two mounting screws that hold the
detent plate to the beam, shift the position of the

detent plate to meet the requirement, and tighten
the mounting screws. Recheck both positions of
the beam for equal detent engagement.

2-194

2-219. Ribbon-Feed Clutch Spring Adjust-
ment

(fig. 2-194)

a. Requirement. Tile driven member of the
ribbon-feed clutch should remain stationary on
the ribbon-feed shaft, during the carriage-
return operation.

b. Adjustment. When the teeth of the ribbon-
feed clutch are engaged, loosen the setscrew in
the spring-adjusting collar, position tile collar
approximately ¼ inch from the adjacent clutch
drum, tighten the setscrew, and recheck the
equipment. If the clutch teeth do not slip
during the carriage-return operation, increase
the distance between the collar and the clutch
drum until the requirement is met.

2-220. Ribbon Spool Friction Adjustment
(fig. 2-193)

a. Requirement. When a ribbon spool drive
shaft is in the upper position, and its spool lock is
in the locking (horizontal) position, a 1- to 2-ounce
force, applied at right angles to the end of the spool
lock, should be required to start the ribbon spool
drive shaft turning.

b. Adjustment. Loosen the setscrews in the
spool shaft collar and reposition the collar up-
ward or downward to meet the requirement.
Tighten the setscrews and recheck the requirement.
Check both ribbon spool drive shafts for this
requirement.

2-221. Ribbon Sensing Lever Adjustment
(fig. 2-193)

a. Requirement. There should be a 0.030-inch
minimum clearance between the tip of each ribbon-
reverse cam follower and the side of its associated
ribbon reverse cam when the ribbon sensing lever
is held in its innermost position by the ribbon on
the ribbon spool.

b. Adjustment. Bend the top of the ribbon sens-
ing lever at the point shown in figure 2-193 to
meet the requirement. Check both ribbon sensing
lever for this requirement.

2-222. Ribbon-Reverse Cam Follower Ad-
justment

(fig. 2-193)

a. Requirement. When a lobe of a ribbon-re-
verse cam on the ribbon-feed shaft pushes its asso-
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ciated follower downward only enough to cause
the tip of the detent plate to move just past the tip
of the detent, the distance between the outer sur
face of the cam follower and the step in the cam
should be 0.027 to 0.057 inch.

b. Method of Checking. Remove the ribbon
spools.  Move the type-bar carriage until one of
the ribbon-reverse cam followers is positioned as
described in a above, and check the requirement.
Check the opposite cam follower in the same
manner.

the figures-shift position.  Push each punch bar
t o  c h e c k  f o r  a n y  t i g h t n e s s  o r  b i n d i n g .

c. Adjustment.  Loosen the two bracket mount 
ing screws, position the signal-bell bracket to meet
the requirement. amd tighten the screws and re-
check the requirement.  If the levers are deformed
and it is not possible to remove the binding by
adjustment, remove the deformed lever and bend
it as required to remove the bind.

c. Adjustment. Bend the ribbon-reverse cam
follower to meet the requirement. When the re-
quirements are met, replace the ribbon spools.

2-223 .  R ibbon-Reverse  Beam Adjus tment
(fig. 2-193)

a. Requirement. There should be a 0.001- to
0.005-inch clearance between each end of the rib-
bon-reverse beam and the bottom of the groove
in its associated spool shaft gear.

b. Adjustment. Bend the end of the ribbon-
reverse beam to meet the requirement.

2-224.  S ignal-Bel l  Bracket Adjustment
(fig. 2-196)

a. Requirement. The motor-stop actuating
lever and the signal-bell clapper should move
freely when their associated punch bars are pushed
inward in their slots in the punch-bar guide block.

b. Method of Checking. Raise the platen to

2-225.  S ignal-Bel l  Clapper Prel iminary Ad-

justment
(fig. 2-197)

Note. Perform the signal-bell bracket adjustment (para
2–224) before performing this adjustment.

a. Requirements.
(1) The clapper stop should be in the po-

sition shown in figure 2-197.
(2) When tile teletypewriter is in tile stopped

condition, there should he some clearance
(not more than 0.050 inch) between the
signal-bell clapper and the clapper stop.

b. Method of Checking. Remove the upper
locknut and the signal bell and check the require-
ments. If the requirements are met, perform the
signal-bell final adjustment (para 2-226).

c. Adjustment.
(1) Remove the upper locknut and the signal

bell. Loosen the lower locknut and posi-

Figure 2-196. Signal-bell bracket adjustment.
Figure 2-197. Signal-bell clapper preliminary adjust-

ment.
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tion the clapper stop to meet requirement in
a(1) above. Tighten the lower locknut, recheck
the requirement, and perform (2) below.

(2) Bend the signal-bell clapper to meet
requirement in a (2) above and perform the
signal-bell final adjustment (para 2-226).

2-226. Signal-Bell Final Adjustment

(fig. 2-198)
a. Requirements.

(1) The signal-bell should not ring when
the letter S is printed by the teletypewriter.

(2)  The s ignal-bel l  should r ing loudly
when the teletypewriter is in the figures shift
position and the S code group is received.

Figure 2-198. Signal-bell adjustment.

b. Adjustment. Loosen the upper locknut
on the mounting stud. Position the signal bell
to center the mounting stud in the elongated
hole. Tighten the upper locknut and check the
requirements. If the requirements are not met,
reposition the signal bell in any direction as
necessary. If requirement in a(1) above cannot
b e  m e t  b y  r e p o s i t i o n i n g  t h e  s i g n a l  b e l l ,
decrease the clearance between the signal-bell
clapper and the clapper stop (para 2-225).

2 - 2 2 7 .  M o t o r  S t o p  S w i t c h  A s s e m b l y

A d j u s t m e n t  ( N o t
A N / F G C - 1 5 9  a n d

(fig. 2-199)

2-196 Change 2

Appl icab le  to

A N / F G C - 1 6 0 )

NOTE
This adjustment does not apply to
teletypewriters which are adjusted to
m a k e  t h e  m o t o r - s t o p func t i on
inoperative (para 2-228).

a. Requirement. There should be a .002- to
010-inch clearance between the motor-stop
actuating lever and the damper leaf spring
when the platen is in the letters-shift position
and movement of the motor-stop actuating
lever is taken up in the direction of the damper
leaf spring.

b. Adjustment. Place the platen in the
letters-shift  posit ion.  Loosen the bracket
mounting screws, position the switch bracket
to obtain the required clearance, and tighten
the screws. Recheck the requirement.

Figure 2-199. Motor-stop switch assembly adjustment

2–228 .  Moto r  S top  D i sab l ing  P rocedure

(Not  App l icab le  to  AN/FGC-159

and AN/FGC-160)

(fig. 2-199)
NOTE

This adjustment should be performed
only when it is desired to make the
motor-stop function inoperative.

a. Requirement. The motor should continue
operating when an H code group is received
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while the teletypewriter is in the figures-shift maximum clearance between the damper leaf
position. spring and the motor stop actuating lever.

b. Procedure. Loosen the two bracket Tighten the mounting screws.
mounting screws and position the switch for

Change 2 2–196.1





2-229. Blank Contact Adjustment (Weather

Symbol Teletypewriters Only)
(fig. 2-200)

a. Requirements.
(1) When any code group (except blank) is

received, there should be a .006- to .015-
inch gap between the blank contacts.

(2) When the blank code group is received,

Figure 2-200. Blank contact adjustment (weather
symbol teletypewriters only.

TM 11-5815-200-35

the blank contacts should close, and it
should take 20 to 30 grams pressure to
just open the contacts.

b. Adjustment.

(1)

(2)

2 - 2 3 0 .

Position the code rings for any code
group (except blank) and form the upper
contact spring to obtain a .006- to .015-
inch clearance.
Position the code rings for the blank
code group and form the lower contact
spring to obtain the requirement. Re-
check the requirement of a(1) above.

Funct ion  Sha f t  Pu l s ing  Cam and

Contact Adjustment (Weather Sym-

bol Teletypewriters Only)
(fig. 2-201)

Note. Make the adjustment listed in paragraph 2-227.

a .  R e q u i r e m e n t .

(1) The motor stop contacts should make
before the function shaft pulser contacts
break.

(2) There should be .010- to .015 -inch clear-
ance between the pulser contacts when the
pulsing cam follower is on the low part
of the pulsing cam.

b. Method of Checking. With the machine
operating, shift the platen to the figures position.
Depress the BLANK and the H keys, in that order.
The motor should stop. Any other combination of
key depressions should not stop the motor. Shift
the platen to the letters position and select the
BLANK–H combination. The motor should not
stop.

c.  Ajustments.
(1)

(2)

With the machine in the stop position,
loosen the setscrews that hold the pulsing
cam. Position the pulsing cam so that the
pulsing cam follower is on the high por-
tion of the pulsing cam and centered on
the surface of the cam.
Release the transfer latch and turn the
motor by hand until the pulsing cam
follower is on the low part of the cam.
Form the upper contact spring to meet
the requirement.

2-197
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Figure 2-201. Function shaft pulsing cam and contact
adjustment (weather symbol teletypewriters).

2-231.  Short ing Contact Adjustment
(fig. 2-202)

Warning: Dangerous voltages may be pres-
ent between the stationary and movable con-
tacts. Be sure to disconnect electrical power to
the equipment. Serious injury or death may
result from touching the contacts.

a. Requirements. Remove the base plate.
(1) When the power supply is mounted in

place on the base, there should be 1/32-
inch gap (visual check) between the mov-
able and the stationary contacts (B, fig,
2-202).

Figure 2-202. Shorting contact requirements.

(2) When the power supply is removed, the
contacts should close (A, fig. 2–202) and
upward pressure of the movable contact
should cause the stationary contact to rise
slightly.

b. Adjustment. Bend the stationary contact at
the point shown in A, figure 2-202 to meet both
requirements.

2-232. Letters-Shift Lever Link Adjustment
(fig. 2-203)

a. Requirement.
(1)

(2)

(3)

‘There should be a .020- to .040-inch clear-
ance between the end of the letters-shift
lever link and the letters-shift lever when
the manual letters-shift mechanism is in
the unoperated position.
When the manual LTRS button on the
cover is pressed, there should be at least
0.015-inch clearance between the tip of
the platen latch and the projection on the
aperture gate.
When the platen is in the figures-shift
position, the platen latch should release
the aperture gate each time the manual
LTRS button is pressed.

2 - 1 9 8



Figure 2-203.
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( 1 )

(2)

Detach the adjusting link from the let-
ters-shift bellcrank. Loosen the adjust-
ing link locknut, turn the adjusting link
to obtain the required clearance, and
tighten the locknut. Reconnect the ad-
justing link to the letters-shift bellcrank
and recheck the requirement.
Bend the end of the letters shift lever to
meet requirements in a(2) and (3) above..

Figure 2-204. Copy-light contact screws adjustment.

2-233.  Copy-Light Contact Screws Adjust-

ment
(fig. 2-204)

a. Requirement. There should be a 13/16-inch

(±1/64 inch) clearance between the contact end
of the copy-light contact screws and the bottom
edge of the dust cover.

b. Adjustment. Loosen the hexagonal nuts,
turn them in the direction required to obtain the
proper clearance, and tighten the nuts. Install
the dust cover on the teletypewriter and check the
operation of the copy-light. If it does not light
because the contact screws are not in contact with
the connector on the base, decrease the clearance
requirement until proper contact is obtained.

2-234. Dust Cover Knob Adjustment
(fig. 2-205)

a. Requirement. There should be a .002- to
.012 -inch clearance between the base casting and
dust cover knob when the knob is pulled away
from the casting.

Figure 2-205. Dust cover knob adjustment.

b. Adjustment. Loosen the clamping screw
on the dust cover arm, insert an .008-inch feeler
gage between the base casting and the dust
cover knob, push the arm and the knob toward
each other and tighten the clamping screw. Re-
move the feeler gage and rotate the dust cover
knob to be sure that the dust cover arm does not
bind against the base casting.
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2-235. Dust Cover Guide Adjustment
(fig. 2-206)

a. Requirement. W h e n  the  dus t  c over  i s
mounted on the base, the dust cover guides
should touch the inside of the dust cover.

b. Adjustment. Loosen the two screws that
secure each dust cover guide, slide them out-
ward against the dust cover, and tighten the
screws.

Figure 2-206. Dust cover guide adjustment.

2-236 .  W indow La tch  Ad jus tment
(fig. 2-207)

a. Requirements.
(1) The window in the dust cover should

open easily when the release button on

(2)

each side of the window is pushed out-
ward.
The window should close easily when
pressed downward lightly. Both sides
of the window should be latched se-
curely when it is in the closed position.

b. Adjustments.
( 1 )

(2)

Loosen the latch-bracket screws slightly.
Set the window latch parallel with the
edge of the window. Position the latch
to have it strike the middle of the sloping
surface of the window catch when the
window is moved toward the closed posi-
tion. Tighten the latch-bracket screws.
If both sides of the dust cover window
are not latched securely when the win-
dow is in the fully closed position, loosen
the mounting screws of the loose latch,
position the latch to meet the require-
ment, and tighten the screws.

Figure 2-207. Window latch adjustment.
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ment

(fig. 2-208)

a. Requirement. There should be some clear-
ance (not more than 1/16 inch) between the but-
ton lever and the adjusting button when the dust
cover is installed on the base and the manual CAR
RET button is in the unoperated position.

b. Adjustment. Loosen the locknut, turn the
adjusting button in the direction required to ob-
tain the proper clearance, and tighten the locknut.

Figure 2-208. Manual CAR RET button adjustment.

TM 11-5815-200-35

2-238.  Manual LTRS Button Adjustment
(fig. 2-209)

a. Requirement. There should be some clear-
ance (not more than 1/16 inch) between the ad-
justing button and the shaft of the manual LTRS
button when the dust cover is installed on the base
and the Manual LTRS button is in the unoperated
position. When the manual LTRS button is
pressed while platen is in the figures position, the
platen should move to the letters position.

b. Adjustment. Loosen the locknut, turn the
adjusting button in the direction required to ob-
tain the proper clearance, and tighten the locknut:

Figure 2-209. Manual LTRS button adjustment.

Section VIII. SPRING DATA

2-239. General teristics required for each spring used in the tele-

a. This section contains data on the coil springs typewriter. Each type of spring is illustrated

used in the teletypewriters. This information is (figs. 2-210 through 2-215). The free length is

useful when inspecting or overhauling the tele- measured between the inside surfaces of the end

typewriters to determine which springs must be hooks. If a spring fails to pass its strength check,

replaced. It is also useful as a checklist when re- it, should be replaced.

assembling, adjusting, or troubleshooting, and as Note.  In some cases, spring tensions are indicated in

a means of identifying springs.
grams for more accurate adjustments than are possible

b. The charts in paragraphs 2-240 through
with  ounce scales. To convert from ounces to grams,
or from grams to ounces, remember that 1 ounce equals

2–243 give the dimensional and strength charac- 28.35 grams.
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2-240.  Cross-End Spr ing Data

(fig. 2-210)

Referm

50196

50904

50906

50911

50912

50915

50916

50919

50941

50946

51136

51544

51754

51851

53149

53974

55009

55014

56258

Name

—.—

Trip pawl ------------------

Transfer-1ever latch ___________

Carriage-return bellcrank _____

Carriage-feed-clutch lever ----

Paper roller latch ------------

Function cam follower

support lever.

Delaying latch ---------------

Function blocking bar_______ -

Key lever, locking bail -------

Double-blocking lever . . --------

Universal code bar return ----

Locking lever latch ----------

Line-feed and figures-shift

sensing lever

Platen spacing detent ------- -

Platen lever latch -----------

Space bin ------------------

Y-lever detent ---------------

Duet mvwwm -------------

Blocking lever --------------

F;ee
lenm~h

—-

%6

%6

’56

‘%2

%

’52

%

%

5

‘%2

1,%6

%

‘%6

4%4

2%2

1%2

%

1 ?46

%6

E;&rlld

(in.)

Required  tension,
extended  length

1 OZ*%OZ

2)fozzE3’ioz

4~lb+60z

4oozzb40z

17!40Z+%OZ

41b20z+60z

7OZ*1OZ

2)+OZ+)40Z

200Z+20Z

280z*30z

15 to 20 grams

I)iozztfioz

340Z440Z

540z*60z

19–21 OZ

86 OZ + 80Z

90-130 grams

51b100z+100z

6-8 Oz

c
Wire  thickness

(in.)

—.—

. 010+. 0003

. 012+. 0003

.034 i. 0005

. 025+. 0005

. 018A. 0005

. 036+ O. 0005

. 013*. 00W

. 011+.0003

. 020+. 0003

. 024+. 0003

. 009*. 0003

. 010+. 0003

. 019+. 0008

. 026+. 0005

. 020+. 0003

. 028+. 0005

. 009*. 0003

. 028A. 0005

. 014*. 0003

N&

——

30

31

8%

15

12%

7%

12)4

26

8%

11%

45 max

57

26

16

27

4%

12%

27%

17%

——

Ou~ide
diu&ter

.125

.156

.250

.200

.156

.250

.125

.125

.187

%6

.150

.125

%

.160

.156

.218

.083

.187

.140

Figure 2-210. Crossed-end spring.
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2-241.  Paral lel-End Spr ing Data

(fig. 2-211)

50231

5(M32

50334

50403

50447

505!35

.50903

50920

50921

50944

51574

55143

Name

Margin  bell olappor  ------ . . . . .

Margin  boll trip powl..  . -----

Governor  adjm+ting.. ------  .

Revwuing  dctont  . . . . . . . . . . . .

Ribbon  ~enging  lever  ----------

Connecting  bar- . . . . . . ..-..  -.

Trnn~fer  lever  ---------------

Signnl-bel]  clapper  -----  -------

Print cam follower.  ----------

IHocking  lever  ---------------

SenSing  lever  locking  bail  ------

Strip~r ---------------------

‘Ha

%

‘%11

1

‘w

%

1%

‘%2

H

‘%2

%

‘%2

Requked tendon,
extxmdedlength

8OZ+1OZ

1 OZ*%OZ

320z&30z

50Z*%OZ

2oz*goa

3%oz*tion

tilt)  1302+302

1!40Z*%OZ

6j41b+80z

2~oz*)40z

2)402+%02

42grama+4gram6

c
Wlrethlckne.ea

(in,)

.016~.  0003

. O1O*.  0003

. 026+. 000S

.013*.00W

. O1O*.  0003

.OII*.  0003

. 042*. 0006

. 010+. 0003

.(J39*. 0005

. 010+. 0003

. 012+. 0003

. 009+.  0003

$;~

28

36

26

58

11

31

14

4s

11%

20

28

Ou:ldz
dlm#3r

.125

. 12s

. 156

.125

. 150

.138

.281

.125

.250

.125

.156

.120

Figure 2-211. Parallel-end spring.
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2 - 2 4 2 .  Ex tens ion  Sp r ing  Data

(fig. 2-212)

It4~gne4

60848

50917

51 lwfi

52040

S2053

63961

fJ4W2

64933

64934

64067

65618

Name

--

-Clutch  -----------------

k-ll:lotion-seleotirtg  arm  ..-,

Wmrnor  adjumting

prmsuro,

Wophmr  . . .. -.- . . . . . . . . . . .

Mop Imrreturn  . . . . . .

Nwol friction  -------------

Friction  clutoh  -------  ---

Clutoh  pressure  ------  ..-.

Friotion  olutoh  -----------

Platen  crank  -------------

Manual  spaoe push

button.

Pushmd lifter

B

)ompreti
la.mgfh

X4

‘%9

.047

.375

H

%

9%2

%s

ne

------

------

.09

Required  temloni
oomprwedleogth

1 lb 120z+30z

6oa+j40z

.-...- . ..- -.

rio,l+)fon

140z*20z

200a&40a

10 lb 8 0Z+12  08

101b80s+120z

8 lb+12  OS

----------- ------ .

.------- --------- .

6 lb/inch

(solid I

c

Wlm  ::lyneu

41*,0005

:024+  .0003

.14+.0003

.O1O*  .0003

.018+ mO03

.021. +0003

.067+ .0005

.067 + .001

.080+  .001

.026

.025

.022

Mm&r

—.

5%

5*X

6

112

1)+%

7%

3}f

3%

3%

11

9)4

4

D

Diameter
(In.)

.578 ID

.390 ID

.Iw 01)

l$&  01)

.108 ID

.687 ID

.687 ID

.260 OD

.343 ID

.240 OQ

Figure 2-212.   Extension spring.
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2-243. Special Spring Data

Fig.
No.

231

232

233

Rekrcrce

50902

54967

56269

Name

A

Free
le&jh

Selector  lever  . . . . . . . . . . . . . . 1

Platen  trough . . . . . . . . . . . . . 1%6

Carriage  return-blocking---- . . . . . .

lever.

B
Required  tension,

Extettded emended  length
length

(in.)

l————

1)4 8 OZ+C%  OZ

c

Wire  thickness
(in.)

.012+ .0003

.027

.018+ .0003

Figure 2-213. Selector lever spring.

Number
of coils

53  max

43%

1%

D

Diameter
(in.)

.1085 OD

.179 OD

.500 ID

Figure 2-214. Platen trough spring. Figure 2-216. Carriage-return blocking lever spring.
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2-244.  Fel t  Lubr icat ing Washer Data

(fig. 2-216)

a. Plain Round Felt Washers (Type A).

Reference
No.

61466

61467

61468

61469

61470

61471

61472

61473

61474

61475

61476

61477

61478

61479

61480

61481

61482

61483

61484

61485

61486

61487

61488

61489

61490

61491

61492

61493

61497

61667

61668

61669

61670

61671

61672

61673

61676

61678

61681

61682

61802

)utside%amete
(in.)

n
Inside dimnctcr

(in.)

c
Thickness

(in,)

b. Split Round Washers (Type B).

Rc km’ nce A II c
No. outsith,  CIiaml,tcr lmith~  diwm,tcr Thickness

(in.) (in,) (in.)
————— ——. — —

61494 1 YJ %

61495 1>< % %

61499 ~~ ~{6 ){6

c. Rectangular Washers (Type C).

Rcfcmnc?

I

.4
No. I.cngt  h

(in.)

61674
q~,

61677
1>(0

I

c
W&h Thlckmss

(in.) (in.)

%
>{  ~

% ;,<  6

d. T-Shaped Washer (Type D).

Rcferrme D;m. l>im. l>im. I)im. Dim. Dim.
R

(in,) (in.) (i:.) (iH.) (ii!,) (i~.)
——— ——— — —

61460 1 >g4 1%6
yz 9/

/64 % )i6 + 0.007

2-206
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Figure 2-216.  Lubricating felt washer forms.
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C H A P T E R  3

G E N E R A L  S U P P O R T  T E S T I N G  P R O C E D U R E S

S e c t i o n  I .  T E S T I N G  P R O C E D U R E S  F O R  A L L  M O D E L S  E X C E P T

T T - 6 6 4 ( * ) / F G ,  T T - 6 6 5 / F G  A N D  T T - 6 8 8 ( * ) / F G

3-1. General a. Test Equipment.

a. Testing procedure are prepared for use by
Signal  f ie ld maintenance shops and signal
service organizations responsible for general
support maintenance of Signal equipment to
determine the acceptability of repaired Signal
equipment. These procedures set forth specific
requirements that repaired signal equipment
must meet before it is returned to the using
organization. The testing procedures may also
be used as  a  guide for  test ing equipment b. Materials. The following items are required
repaired at direct support level if the proper
t o o l s  a n d  t e s t  e q u i p m e n t  a r e  a v a i l a b l e .
A summary of the performance standards is

only when testing Teleprinter TT-259/FG:

given in paragraph 3-10.
b. Each test depends on the preceding one for

certain operating procedures and, where ap-
plicable, for test equipment calibrations. Comply
with the instructions preceding each chart before
proceeding to the chart. Perform each test in
sequence. Do not vary the sequence. For each
step, perform all the actions required in the
control settings column; then perform each
specific teat procedure and verify it against its
performance standard.

3-2.  Test  Equipment,  Mater ials ,  and Other
Equipment Required

Al l  t e s t  equ ipment ,  mater ia l s ,  and  o ther
equipment required to perform the testing
procedures in the paragraphs below are listed in
the following charts and are authorized under
TA 11-17,  and TA 11-100 (11-17) ,  and TA
11-101 (11-158) or are repair part items of the
subject equipment authorized for stockage at
general support levels.

c. Other Equipment.

a Indicates  Teletypewriter  Reperforator.Tra nsmitter  TT  - 76/GGC,
TT-76AIGGC,  or TT-76BIGGC.

b Indicates  Rectifier  RA-87 or RA-S7-A.
c Required only when testing  Teleprintm  TT-259/FG.

 3 - 1
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3-3. Modification Work Orders
Modification Work Order (MWO) 197, no prior-

ity classification, may be authorized to be per-
formed at the discretion of local commanders.
Application of the MWO has no effect on the per-
formance standards given in tests in paragraphs 3-
6 through 3-9. Any MWO’S pertaining to the
equipment that may have been published since the
date of this manual will be listed in DA Pam 310-4
and changes thereto. MWO’S other than those
classified as URGENT should not be a basis for
rejection.

3-4. Special Instructions

a. All tests are to be made at the words-per-
minute operation that the equipment was set for

when it was received for servicing unless other in-
structions accompany the equipment.

b. When testing Teleprinter TT-259/FG, if
facilities are not available to connect the equip-
ments as indicated in figure 34, it will be neces-
sary to fabricate the test cord shown in figure 3–1.
The materials required to make the test cord are
listed in paragraph 3-2b.

c. Tests presented in this chapter are performed
using the Distortion Test Set TS-383(*)/GG. In-
structions for tests using Teletypewriter Test Set
AN/GGM-1 which will ultimately replace the TS-
383(*)/GG will be prepared and issued as a change
subsequent to the publication of this manual.

N O T E
If available,  Teletypewriter Test Set
AN/UGM-1 shall be used in lieu of Dis-
tort ion  Test  Set  TS-383(* )AW Refer
to TM 11-6625-620-12 for operating
instructions.

Figure 3-1. Fabrication of test cord.
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Figure 3-2. Physical tests and inspection.
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S e c t i o n  I I .  T E S T I N G  P R O C E D U R E S  F O R  T T - 6 6 4 ( * ) / F G ,  T T - 6 6 5 / F G  A N D

T T - 6 8 8 ( * ) / F G

3-11. General
a. Testing procedures are prepared for use by

organizations responsible for general support
maintenance of equipment to determine the
acceptability of repaired equipment. These
procedures set forth specific requirements that
repaired signal equipment must meet before it
is returned to the using organization. The
testing procedures may also be used as a guide
for testing equipment repaired at direct support
if the proper tools and teet equipment are
available.  A summary of  the performance
standads is given in paragraph

b. Comply with the instructions preceding
each chart  before proceeding to  the chart .
Perform each test in sequence. Do not vary
sequence. For each step, perform all the actions
required in the control settings column; then
perform each specific test procedure and verify it
against its performance standard.

3-12. Teat Equipment, Materials, and Other
Equipment Required

All test equipment required to perform the
testing procedures are listed in the following
chart and/or are repair part items of the subject
equipment authorized for stockage at general
support levels.

Nome.c&ture National  stock No. Technical manual

M u l t i m e t e r 6 6 2 5 - 0 0 - 2 4 2 - 5 0 2 3  T M  1 1 - 6 6 2 5 - 3 6 6 - 1 5
T S - 3 5 2 B / U

E l e c t r i c  L i g h t 6 6 9 5 - 0 0 - 5 3 7 - 4 4 7 0  T M  1 1 - 5 5 4 0

A s s e m b l y

M X - 1 2 9 2 / P A Q .

3-13. Modification Work Orders
Modification Work Order (MWO) 197, no
priority classification, may be authorized to be
performed at the discretion of local commanders.
Application of the MWO has no effect on the
per f o rmance  s tandards  g iven  in  t e s t s  in
paragraphs  3 -6  through  3 -9 .  Any  MWO’s
pertaing to the equipment that may have been
published since the date of this manual will be
listed in DA Pam 310-4 and changes thereto.
MWO’S other than those classified as URGENT
should not be a basis for rejection.

3-14. Special Instructions
a. All tests are to be made at the words-per-

minute operation that the equipment was set for
when it was received for servicing unless other
instructions accompany the equipment.

3-15. Physical Tests and Inspection
Perform the tests in paragraph 3-4, except for
steps 2 a through f.

3-16. Operational T e s t  f o r  T T - 6 4 4 ( * ) / F G ,
TT-665/FG and TT-688(*)/FG

a. Test Equipment. Multimeter TS-352B/U.
b. Test Connections and Conditions. Arrange

the set to operate on local test by connecting a
jumper pair from terminals 4 and-5 to 9 and 10
o n  t e r m i n a l  b o a r d  A 1 T B 1 .  C o n n e c t  t e s t
equipment only when instructed to do so in the
test procedure. Step 1 is to be performed with
the dust cover installed on the teletypewriter.

Change 3 3-15
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3-17. Summary of Performance Standards for
TT-664(* ) /FG,  TT-665 /FG and TT-
668(*)/FG
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CHAPTER 4

DEPOT MAINTENANCE INSTRUCTIONS

4–1.  Scope of  Depot Maintenance

Comple te  r ebu i ld  o f  Te l e typewr i t e r  Se t s
A N / F G C - 2 0 ,  A N / F G C - 2 0 X ,  A N / F G C - 2 1 ,
A N / F G C - 6 4 ,  A N / F G C - 6 6 ,  A N / F G C - 6 7 ,
A N / F G C - 6 7 X ,  A N / U G C - 4 ,  A N / U G C - 2 9 ,
AN/UGC-29X ,  AN/FGC-159 ,  AN/FGC-160 ,
a n d  T e l e p r i n t e r T T - 2 5 9 / F G  m a y  b e
accomplished by depot  maintenance faci l i -
ties, w h e n  a u t h o r i z e d  b y Headquarters,
Depar tment  o f  the  Army .  Rebu i ld  a c t i on
includes all repair, rebuild, and replacement
operations necessary to make the equipment
equivalent to new material and suitable for
return to DA supply system stocks for re-issue
to a using organization. Detailed procedures
for accomplishing the repairs and adjustments
are established in preceding portions of this
manual, and such additional repair and rebuild
operations as are deemed necessary, will be
established by the faci l i ty performing the
w o r k . P a r a g r a p h 4 - 3  e s t a b l i s h e s  t h e
requirements that must be met by a rebuilt
equipment prior to its return to DA supply
system stocks.

a n d  M a t e r i a l s
Main tenance

replacement

4 - 2 .  T o o l s ,  E q u i p m e n t ,
Requ i red  fo r  Depot

NOTE
All parts authorized for
by depot maintenance personnel are
l i s t e d  i n  T M  1 1 - 5 8 1 5 - 2 0 0 - 3 5 P / 1 ,
T M 1 1 - 5 8 1 5 - 2 0 0 - 3 5 P / 2 ,  T M
1 1 - 5 8 1 5 - 2 0 0 - 3 5 P / 3 ,  T M
1 1 - 5 8 1 5 - 2 0 0 - 3 5 P / 4 , a n d  T M
11-5815-200-35P/5.

a. Tools and Maintenance Materials. T h e
same tools  and maintenance materials  are
required for depot maintenance as are required
for general support maintenance (para 2-1)
except that depot maintenance also requires
the use of the normal metal-working tools and
equipment such as lathes, welding equipment,
and paint spraying equipment.

b. Equipment. Depot maintenance of  the
A N / F G C - 2 0 ,  A N / F G C - 2 0 X ,  A N / F G C - 2 1 ,
A N / F G C - 6 4 ,  A N / F G C - 6 6 ,  A N / F G C - 6 7 ,
A N / F G C - 6 7 X ,  A N / U G C - 4 ,  A N / U G C - 2 9 ,
AN/UGC-29X ,  AN/FGC-159 ,  AN/FGC-160 ,
a n d  T T - 2 5 9 / F G  r e q u i r e s  t h e  u s e  o f  t h e
equipment items listed in paragraph 3-2 and
the following equipmen

Test  equipment Technical  manual use

Ammeter, None . . . . . . . . ..Used for meas-

ME-65/U. uring ac input

current during

operation of tele-

type equipment.

Electronic Mul- TM 11-6625- Used to measure

timeter 239-12. ripple voltage.

TS-505/U.

Variac, CN-16/U. None . . . . . . . . . . Used to supply

varying voltage

to equipment

under test.

4-3. Depot Inspection Standards

a. Major Subassemblies. These instructions
shall also serve as a guide and standard for
determining the applicability of Power Supply
PP-978/FG, when repaired or processed as a
separate item.

b. General Test Conditions. All tests shall
be conducted under the following conditions:

(1) Ac power source. The operational tests
shall be performed using a power source of 115-
volt, 60-cycle ac for motor operation.

N O T E
S u b - p a r a g r a p h  ( 2 )  b e l o w  i s  n o t
app l i cab l e  t o A N / F G C - 1 5 9  a n d
A N / F G C - 1 6 0 .

(2) Dc power source. The line current for
the operational test shall be 120-volt, 20 or 60
ma dc.

(3) Run-in. The teletypewriters shall be
subjected to a run-in period of at least 6 hours,
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at an operating speed of 368.1 opm or 4 hours at
an operating speed of 600 opm. The operation of
the teletypewriter during the course of adjustment
and testing may be considered as part of the run-in
time.

(4) Standard  t e s t message. T H E  Q U I C K
BROWN FOX JUMPED OVER THE LAZY DOG’S
BACK 1234567890 DTS SENDING followed by
two operations of the CAR RET and one operation
each of the LINE FEED and LTRS combination
shall be used to meet the operational requirements.

NOTE
Subparagraph (5) below is not applic-
able to AN/FGC-159 and AN/FGC-160.

(5) Line current. The line current shall be
adjusted to 20 or 60 ma by means of the R1
potentiometer in the test facility as shown in figure
5-1.

c. Mechanical and Visual Requirements.
(1) Mechanical adjustment. The teletype-

writer shall be in mechanical adjustment, meeting
the adjustment requirements as set forth in chapter
2 of this manual.

(2) Lubrication. The teletypewriter shall be
lubr i ca ted  w i th  O i l ,  lubr i ca t i on  (OAI )  FSN
9 1 5 0 - 2 2 3 - 4 1 2 9  a n d Grease (GH) FSN
9150-223-4003. The lubricants shall be applied in
accordance with instructions contained in section
III, chapter 2 of this manual.

(3) MWO‘s. Check to be sure that applicable
MWO’s (para 3-3)  have been applied to  this
equipment.

d. Electrical Requirements.
(1) Insulation resistance. With the ac and dc

power source disconnected, and the motor and the
lamp switches in the ON position, the minimum
resistance between ground (the metal baseplate of
the teletypewriter) ,  and each side of  the ac
connector and the sending and receiving line
binding posts, shall be a minimum of 5 megohms,
as measured with Multimeter TS-352/U.

(2) Filter assemblies. The capacitors  and
coils of the filter assemblies shall be electrically
operative and shall be checked to ensure that no
open or short circuits exist.

(3) Motors .
(a) Series-governed motors.  With  the

teletypewriters connected to a 115-volt, 50- to
60-cycle ac power source, the motor governor shall
be capable of adjusting the motor speed to provide
a teletypewriter operating speed of 368.1 opm, as
determined by a 180 vibrations-per-second
tuning fork. The adjustments shall be made
the machine is  not  typing.  The motor

(vps)
while
shall

maintain the speed to which it has been adjusted,
and shall show no signs of erratic operation. During
the run-in period, the motor speed shall be checked
at reasonable intervals and shall not indicate any
speed variation greater than ±0.17 percent (not
more than 3 target spots should pass a given point
in either direction in 10 seconds) from the original
adjustment.

(b) All motors. Insert a 0- to -5 ampere
scale ammeter in series with one leg of the motor
leads and observe the current load after the motor
has attained normal operating speed. It should not
exceed the current rating specified on the name
plate. After one-half hour of operation, check the
current load again. The ammeter should indicate
approximately the same current load. An excessive
rise in current indicates overheating or faulty
operation.

(4) Power supply PP-978/FG. Remove fuse
F2. Insert a 1,000-ohm load across filter capacitors
C7 and C8. With an input of 115-volt, 60-cycle ac
power applied, the dc output across the 1,000-ohm
load should not be less than 112 volts (80 volts for
TT-664(*)/FG and TT-665/FG) nor more than 128
v o l t s  ( 1 0 5  v o l t s  f o r  T T - 6 6 4 ( * ) / F G  a n d
T T - 6 6 5 / F G )  a s  m e a s u r e d  w i t h  M u l t i m e t e r
TS-352/U. The ripple voltage, with the 1,000-ohm
load attached, should not exceed 0.5 volt rms. If
Power Supply PP-978/FG is checked separately,
the power should be applied between pins A and C
of P4 with fuse F2 installed. The dc output should
be measured across a 1,000-ohm load applied to
pins D and E on P4.

NOTE
Position TB3 primary setting to 115.
Position secondary taps to M and 3. If
above dc output requirements cannot
be met, it may be necessary to re-
position secondary tap settings for a
higher or lower output.

(5) Copy lamp. The copy lamp should light
when the light switch is placed in the ON position.

e. Operational Requirements.
(1) Switch positions (except AN/FGC-159

and AN/FGC-160). Unless
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o therwise  spec i f i ed ,  the  f o l l ow ing  sw i t ch
positions shall be retained for the operational
tests: LINE SELECTOR switch to the TEST
position; POWER and MOTOR switches to the
ON position; DC POWER switch to ON.

(1.1)  Swi t ch  pos i t i ons  and  t e s t  s e tup
(AN/FGC-159  and  AN/FGC-160 ) .  U n l e s s
o therwise  spec i f i ed ,  the  f o l l ow ing  sw i t ch
posit ions shall  be retained for  operational
tests: POWER and MOTOR switches to the
O N  p o s i t i o n .  O n  t e r m i n a l  b o a r d  T B 1  o f
terminal box, connect jumpers from terminals
4 and 5 to 9 and 10, respectively.

(2) SEND-LOCK switch.  Set the SEND-
LOCK switch in the LOCK position and press
keys at random; keyboard transmission should
b e  p r e v e n t e d .

(3) LTRS and FIGS keys.  A l t e r n a t e l y
press the LTRS and FIGS keys. The platen
should operate with positive action and rise to
the uppercase when the FIGS key is pressed
and return to the lowercase when the LTRS
key is pressed. When the FIGS key is pressed,
followed by the operation of the space bar, the
platen shall remain in the uppercase position.

(4) LINE FEED key.  When pressed,  i t
should move the paper up one or two line
spaces on the platen, in accordance with the
position the single-double line feed lever has
been set at.

(5) Single-double line feed lever. In the
forward position, it should cause the platen to
move two spaces. In the rear position, it should
cause the platen to move one space.

(6) CAR RET key .  When  pressed ,  the
carnage (type basket) should return to the left-
h a n d  m a r g i n .  W h e n  t h e  C A R  R E T ,  L I N E
F E E D ,  a n d  a  l e t t e r  k e y  i s  p r e s s e d  i n
succession, the carriage should return to its
left-hand margin position and the line feed
should operate with sufficient speed so that the
letter is printed in the first space at the left-
hand margin of the new line.

(7) SIGNAL BELL. When the FIGS and
the S (bell) keys are pressed, the signal bell
should ring each time the BELL key is pressed.

(8) LINE-BREAK switch.  When held in
the BREAK position it should open the signal
line circuit causing the teletypewriter to run
open.

NOTE
S u b - p a r a g r a p h  ( 9 )  b e l o w  i s  n o t
applicable t o  A N / F G C - 1 5 9  a n d
A N / F G C - 1 6 0 .

(9) Remote motor control .  Operate the 
remote motor control by depressing the FIGS
key and then the STOP (upper case H) key in
succession. The motor should stop. When the
LINE-BREAK switch is momentarily set to
the BREAK position, the motor should restart
after the LINE-BREAK key is restored to the
LINE Posit ion.

(10) REPEAT key.  W h e n  t h e  R E P E A T
key, together with any character or function
key except CAR RET are pressed and held
down, the character or  function should be
repeated as long as the REPEAT key is held in
the operated position.

(11) Space bar. When the space bar is
pressed, it should cause the carriage to move
one space to the right without printing.

(12) Printed copy and paper feed. Type at
least 2 lines of the standard test message,
f o l l o w e d  b y  a l l  t h e  r e m a i n i n g  u p p e r c a s e
characters, and observe the following:

(a )  T y p e  a l i g n m e n t .  T h e  p r i n t e d
characters (upper and lower case) should type
evenly on al l  s ides  and should be in l ine
horizontally. The printed characters should be
centrally spaced and vertical.

(b) Paper feed. The paper should feed
evenly and without tearing. It should also be
determined that when the pressure. roller-
release lever is operated, there is sufficient
clearance and easing of pressure between the
pressure rollers and the platen roller to permit
straightening of the paper. When the platen
lever latch is  operated it  should lock the
pressure roller lever in either the applied or
released position.

(13) Ribbon feed and reverse. Each time a
character is printed, either upper or lower case,
the ribbon guide should oscillate vertically to
its  printing posit ion.  Upon return to the
original position, the ribbon should feed to a
n e w  p r i n t i n g  s u r f a c e .  T h e  r i b b o n  s h o u l d
reverse its direction of travel when the last turn
of the ribbon on the paying out spool has been
unwrapped and the ribbon sensing lever is
projected through the aperture in the core of
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the spool. The reversing action of both ribbon
sensing levers should be checked.

(14)  Margin  s ignal  be l l .  O p e r a t e  t h e
C A R R E T ,  L I N E  F E E D ,  a n d  F I G S  k e y s
followed by 1234567890. Repeat this number
group until the margin bell rings. The margin
bell should ring when the 66th character is
p r i n t e d  ( 7 0 t h  o n  w e a t h e r  s y m b o l  t e l e -
typewriters).

(15) Automatic carriage return and line
feed. The automatic carriage return adjustment
should be such that when the 72d (76th on
weather machines) character is printed, the
functions are set up to return the carriage to the
left-hand margin upon receiving the 73d (77th
on the weather machines) character. The 73d
(77th on the weather machines) character is
printed after a line feed operation and about
one-third the distance back from the right-hand
margin. The 74th (78th on weather machines)
character is printed after a line feed operation
approximately 1 inch from the left-hand margin.
The next character will be printed at the left-
hand margin on a new line, neglecting any roll
(1/2 a character displacement maximum) that
may occur.

(16) Manual  CAR RET but t on .  W h e n
pressed, it should cause the carriage to return to
the left-hand margin.

(17) Manual LTRS button. When pressed
with the platen in the FIGS position, it should
cause the platen to shift to the letters position.

(18) Manual space push-button.  W h e n
pressed, it should cause the carriage to move
continuously from left to right.

(19) Range.  T h e  R A N G E  F I N D E R  d i a l
should be adjusted to its optimum setting using
R and Y signal code groups. Record the exact
limits of the range finder dial for further test
purposes. (The good copy limits of the RANGE
FINDER dial of the AN/FGC-159/160 should
beat least 60 points at 600 opm).

NOTE
Sub-paragraph (20) below is not ap-
p l i c a b l e  t o A N / F G C - 1 5 9 and
AN/-FGC-l60.
(20) B i a s operation. T h e  f o l l o w i n g

requirement shall be met in both 20 and 60 ma
neutral half-duplex test circuits and at 368.1 or
600 operations per minute utilizing Rectifier
RA-87, test facilities in accordance with figure
4-1, and Distortion Test Set TS-383(*)/GG. Set

the LINE SELECTOR switch to 20 or 60 ma
position as required. The DC POWER switch
should be in the OFF position. The standard
test message should be used to meet these
requirements.

( a )  O r i e n t a t i o n  r a n g e .  W i t h  t h e
teletypewriter receiving undistorted zero bias
signals at 368.1 opm, the good-copy limits of
the RANGE FINDER dial should be at least 72
points. Record the exact range limits for further
test  purposes.  The good-copy l imits of  the
RANGE FINDER dial should be at least 60
points at 600 opm.

(b) Bins tolerance, 368.1 opm. With the
teletypewriter receiving 30 percent marking and

spacing bias test signals, the minimum bias
requirement shall be 40 percent. The minimum
allowable bias of 40 percent may be determined
as follows: The upper limit of the range of the
selector mechanism shall be determined with 30
percent marking bias. The lower limit of the
range shall be determined with 30 percent
s p a c i n g  b i a s  s i g n a l s .  T h e  m a x i m u m  b i a s
receivable for  the teletypewriter  shall  be
determined by the following expression:

(upper limit) - (lower limit)

Max bias = 30+
(marking bias) (spacing bias)

2
(c) End distortion operation 368.1 opm.

With the teletypewriter receiving 30 percent
marking and spacing end distortion test signals,
the minimum end distortion requirement shall be
35  per cent . T h e  m i n i m u m  a l l o w a b l e  e n d
distortion of 35 percent may be determined as
follows: The upper limit of the range of the
selector mechanism shall be determined with 3
percent end distortion spacing. The lower limi
of the range shall be determined with 30 percent
end distortion marking. The maximum end
distortion receivable for the teletypewriter shall
be determined by the following expression:

(upper limit) - (lower limit)
(end dist spacing) (end dist marking)

Max end distortion = 30+
2

(d) Bias tolerance, 600 2o p m . With  the
teletypewriter receiving 80 percent marking and
spac ing  b ias  t e s t  s i gna l s ,  the  min imum
allowable bias requirement shall be 35 percent.
The minimum allowable bias of 35 percent may
be determined as follows: The upper limit of the
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selector mechanism shall be determined with 30
percent end distortion spacing. The lower limit
of the range shall be determined with 30 percent
end distortion marking. The maximum end
distortion receivable for the teletypewriter shall
be determined by the following expression:

(upper limit) - (lower limit)
(end dist spacing) (end dist marking)

Max end distortion = 30+
2

NOTE
Subparagraph (f) has been deleted in its
entirety.

(e) Keyboard bias. Keyboard bias shall
not exceed 5 percent as tested on a
TS-800/UGM-1 or equal. Measure all space-
mark transitions in the average mode.

Figure 4-1. Test circuit.
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APPENDIX A

REFERENCES

DA Pam 310-4 Index of Technical Manuals, Technical Bulletins, Supply
Manuals (Types 7, 8, 9), Supply Bulletins and Lubrication
Orders.

DA Pam 310-7 US Army Equipment Index of Modification Work Orders.
SM 11-4-5180-S05 Stock List of Components of Sets, Kite, and Outfits for Tool

Equipment TE-50-B.
TM 11-2208 Test Sets: TS-2/TG, TS-2A/TG, TS-2B/TG and TS-2C/TG

(Teletypewriter Signal Distortion).
TM 11-5815-200-12 Organizational Maintenance Manual, Teletypewriter Sets

AN/FGC-20, AN/FGX-20X, AN/FGC-21, AN/FGC-66,
AN/UGC-4, AN/UGC-29, AN/UGC-29X, AN/FGC-159,
AN/FGC-159X, AN/FGC-160, AN/FGC-177, and
Teleprinter TT-259/FG, Including Repair Parts and Special
Tools List.

Operator’s and Organizational Maintenance Manual: Electronic
Multimeter TS-505A/U, TS-505B/U, TS-505C/U, and
TS-505D/U,

Organizational Maintenance Manual, Distortion Test Sets
TS-383/GG, TS-383A/GG, and TS-383B/GG.

Operator’s, Organizational, DS, GS, and Depot Maintenance
Manual: Multimeter TS-352B/U.

The Army Maintenance Management System (TAMMS).
Administrative Storage of Equipment.
Procedures for Destruction of Electronics Materiel to Prevent

Enemy Use (Electronics Command).

TM 11-6625-239-12

TM 11-6625-364-12

TM 11-6625-366-15

TM 38-750
TM 740-90-1
TM 750-244-2

Change 3 A-1/(A-2 blank)





TM 11-5815-200-35

INDEX

AC input circuit (TT–259/FG); schematic
diagram (fig. 1-54) __________________

Adjustable block and pawl adjustment
(TT-98/FG) (fig. 2-182) ____________

Angular relationship of function shaft
parts (fig. 2-129)_

Armature leaf spring adjustment (fig. 2-
1 2 1 ) - - - - - - - - - - - - - - - - - - - - - - -  - - - - - -

Armature positioning adjustment (fig. 2-
1 2 0 ) _

Armature stop bracket and bar magnet
preliminary clearance adjustment (figs.
2-117,  2-118) - - - - - - - - - - - - - - - - - -  - - - - - -

Automatic carriage return and line feed
operation (fig. 1-47)_ ________________

Ball bearing adjustment (fig. 2-149)-----
Bar magnet field strength adjustment

(figs. 2-119, 2-120, 2-121 ). . . . . . . . . . .
Baud Rate

Code type, impulse length, and baud
rate chart, (fig. 4-13) . . . . . . . . . . . . .

Blank contact adjustment (weather sym-
bolteletypewriters only) (fig. 2-200) . . . .

Cam followers and spacing collar adjust-
ment (fig. 2-127)

Carriage-feed clutch drum adjustment
(f ig.  2-146)

Carriage-feed driven gear adjustment
( f i g .  2 - 1 2 0 )

Carriage-feed driving gear end play adjust-
ment(fig. 2-134)

Carriage-feed friction clutch adjustment
(fig. 2-156)

Carriage-feed operation (figs. 1-29, 1-30)
Carriage-feed pawl adjustment (fig. 2-140)
Carriage-feed pawl alinement (fig. 2-139)
Carriage-feed pawl end-play adjustment

(fig. 2-138)---------------------- .  .  .
Carriage-feed ratchet adjustment (fig.

2-135)----------------------- .  .  .  .  .  .
Carriage rear support bracket adjustment

( f ig .  2 -161) - - - - - - - - - - - - - - - - - - - - -  - - - -
Carriage-feed shaft drive collar adjust-

ment (fig. 2-136)---------- . . . . . . . . . .
Carriage positioning adjustment (fig. 2-

148)---------- -------------- . . . . . . .
Carriage-rack adjustment (fig. 2-150) . . . .
Carriage-rack drive shaft position adjust-

ment (fig. 2-151)-------- . . . . . . . . . . . .
Carriage-return adjusting plate adjust-

ment(fig. 2-154)---------- . . . . . . . . . .
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Carriage-return blocking lever clearance
adjustment (fig. 2–152)_____ __________

Carriage-return-clutch actuating lever ad-
justment (fig. 2-144)

Carriage-return-clutch adjustment (fig.
2-145)----------------------- .  .  .  .  .  .

Carriage-return-clutch lever shaft clear-
ance adjustment (fig. 2-143). ---------

Carriage-return latch tripping arm adjust-
m e n t  - - - - - - - - - - - - - - -  - - - - - - - - - - - - - -

Carriage-return operation (figs. 1-31, 1-33,
1-34, 1-35, 1-36)------------------------------ 1-31

Carriage-return safety clutch adjustment
( f ig .  2 -159)  - - - - - - - - - - - - - - - - - - - - - - - - - -

Carriage-return safety clutch end play
adjustment (TT–98C/FG) (fig. 2–141).

Changing type basket of teletypewriter
TT-300/FG -------------------- . . . . .

Code-ring cage adjustment (TT-98C/FG)
( f ig .  2 -93) - - - - - - - - - - - - - - - - - - - - - - - - -  - -

Code-ring cage adjustment (nonapplicable
to TT-98C/FC) (fig. 2-96)-- ---------

Code ring locking bail adjustment (fig.
2 -99) - - - - - - - - - - - - - - - - - - - - - - - - - - - -  .  .  .

Code ring locking bail cam follower adjust-
ment (fig. 2-97)--------- . . . . . . . . . . . .

Code ring locking bail shaft adjustment
( f i g .  2 - 9 8 )  - - - - - - - - - - - - - - - - - - - - - - - - - -

Code rings and code ring cam follower lock-
ing lever end play adjustment (fig.
2-94) ----------------------- . . . . . . .

Code selecting mechanism (not applicable
to TT-259/FG)---------------

Code transmitting Mechanism (not appli-
cable to TT-259/FG)--- . . . . . . . . . . . . .

Copy-light contact screws adjustment (fig.
2-204)

Crossed-end spring data (fig. 2-210 . . . . . .

Decelerating cam and carriage-feed clutch
positioning arfjustment (fig. 2-147) ----

Detailed lubrication instructions (See
Lubrication instructions).

Disassembly and reassembly: Automatic
carriage-return mechanism; exploded
view (fig. 2-54) . . . . . . . . . . . . . . . . . . . . . .

Base (TT-259/FG); exploded view
( f i g .  2 - 6 4 )

Carriage (all models except TT-300/
FG)

Carriage feed mechanism; exploded
v i e w  ( f i g .  2 - 5 6 )

Carriage feed shaft (fig. 2-22) -- . . . . .

Paragraph Page

2-170

2-161

2-162

2-160

2–165

1-31

2-175

2-159

1-8

2-110

2-112

2–115

2-113

2-114

2-106

1-14

1–15

2-233
2-240

2-164

2-68

2-80

2-47

2-70
2-75

2-172

2-168

2-168

2-167

2-170

1-23

2-174

2-166

1-4

2-142

2-143

2-145

2-144

2-144

2-140

1-8

1-9

2-199
2-202

2-169

2-106

2-119

2-72

2-108
2-114

I-1
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Disassembly and reassembly—Con. Paragraph Page
Carriage rack drive shaft; exploded

views (figs. 2-57, 2-58) -----------
Carriage rack drive shaft (TT-98C/

FG); exploded view (fig. 2-58) ----
Carriage return operating mechanism

(f ig ,  2 -21)  - - - - - - - - - - - - - - - - - - - - - -
Carriage return safety clutch; ex-

ploded view ( f ig .  2 -61)  - - - - - -
Carriage return shaft; exploded view

(f ig .  2 -60)  - - - - - - - - - - - - - - - - - - - - - -
Code ring cage (fig. 2-20) -----------
Connecting bar assembly (TT-300/

FG only); exploded views (figs.
2-38,  2-39)  - - - - - - - - - - - - - - - - - - - - -

Dust cover arms and guides; exploded
view (fig. 2-65) ------------- ---

Function mechanism; exploded view
(f ig .  2 -46)  - - - - - - - - - - - - - - - - - - - - - -

Function sensing lever group; ex-
ploded view (fig. 2-51) ------------

Function sensing lever group, TT-
98C/FG; exploded view (fig. 2-52)-

Function shaft (fig. 2-17) -------------
Keyboard guard, vibration mounts,

and baseplate (fig. 2-60) -----
Keyboard transmitter drive shaft;

exploded view (fig. 2-62) ----------
Keyboard transmitter sensing and

selector levers; exploded views (figs.
2-25,  2-27)  - - - - - - - - - - - - - - - - - - - - -

Keylevers and code bars; exploded
view (fig. 2-28) ------------------

Line-feed and platen shift; exploded
view (fig. 2-47) ------------------

Line-feed and platen shift mech-
anisms (TT-98C/FG); exploded
views (figs. 2-46, 2-47, 2-48) -----

Main shaft  ( f ig .  2-19)  - - - - - - - - - -
Manual carriage-return button mech-

anisms; exploded view (fig. 2-55) --
Manual space mechanism; exploded

view (fig. 2-45) -----------------
Manual upshift mechanism; exploded

view (fig. 2-53) -----------------
Margin signal bell; exploded view

(f ig .  2 -59)  - - - - - - - - - - - - - - - - - - - - - -
Motor governor -------------------
Platen; exploded view (fig. 2-31) ----
Platen assembly -------------------
Platen trough - - - - - - - - - - - - - - - - - - - - -
Print bail blade shaft; exploded view

(f ig .  2 -43)  - - - - - - - - - - - - - - - - - - - - - -
Rangefinder; exploded view (fig.

2 - 4 0 )  - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Ribbon feed mechanism; exploded

views (figs. 2–33, 2–34, 2–36)- 
Ribbon guide and vibrator assembly;

exploded view (fig. 2-33) ---------
Selector camshaft; exploded view

(f ig .  2 -50)  - - - - - - - - - - - - - - - - - - - - - -

I-2

2-72

2-73

2-71

2-77

2-76
2-64

2-49

2-81

2-57

2-65

2-66
2-61

2-79

2-78

2-31

2-34

2-58

2-59
2-63

2-69

2-56

2-67

2-74
2-39
2-42
2-40
2-41

2-54

2-51

2-45

2-44

2-62

2-112

2-113

2-111

2-117

2-116
2-102

2-74

2-120

2-87

2-105

2-106
2-95

2-119

2-117

2-52

2-54

2-89

2-93
2-99

2-108

2–87

2-106

2-113
2-61
2-68
2-64
2-65

2-83

2-77

2-70 

2-70

2-99

Disassembly and reassembly—Con. Paragraph Page
Selector levers and Y-levers; exploded

view (fig. 2-41) -----------------
Selector magnet --------------------
Series-governed motor; exploded view

(f ig .  2 -30)  - - - - - - - - - - - - - - - - - - - - - -
Signal bell; exploded view (fig. 2-44)-
Square shaft; exploded view (fig.

2 - 4 9 )  - - - - - - - - - - - - - - - - - - - - - - - - - -
Teletypewriter base components; ex-

ploded views (figs. 2-63, 2-65,
2 - 6 6 )  - - - - - - - - - - - - - - - - - - - - - - - - - -

Teletypewriter base, terminal and
switch box, and motor interference
suppression filter assemblies; com-
ponent views (figs. 2-66, 2-68, 2-69,
2-70,  2-71)  - - - - - - - - - - - - - - - - - - - - -

Transfer lever shaft; exploded view
(f ig .  2 -42)  - - - - - - - - - - - - - - - - - - - - - -

Transmitter camshaft and trans-
mitter filter (all models except
TT-98/FG, TT-98A/FG, TT-99/
FG, TT-100/FG, and TT-259/FG) -

Transmitter camshaft and trans-
mitter filter (TT-98/FG, TT-98A/
FG, and TT-100/FG) (not ap-
plicable to TT-259/FG); exploded
view (fig. 2-26) -----------------

Keyboard transmitter camshaft lock-
i ng mechanism; exploded view
(f ig .  2 -29)  - - - - - - - - - - - - - - - - - - - - - -

Transmitter contacts; exploded view
(f ig .  2 -24)  - - - - - - - - - - - - - - - - - - - - - -

Type bar group; exploded view (fig.
2-35)

Type basket (TT-300/FG only) -----
Type selecting arm; exploded view

(f ig .  2 -32)  - - - - - - - - - - - - - - - - - - - - - -
Disassembly of synchronous motor---
Drawbar shimming (TT-98C/FG) (fig.

2 - 9 1 ) - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - -
Dust cover guide adjustment (fig. 2-206) -
Dust cove knob adjustment (fig. 2-205)-

Electrical theory; teleprinter wiring dia-
grams (fig. 4-8), (part 1 of 2, fig.
4-10), (part 2 of 2, fig. 4–10); tele-
typewriter and power supply sche-
matic diagrams (figs. 4-2, 4–5, 4-7,
4-11); teletypewriter and power sup-
ply wiring diagrams (part 1 of 2, fig.
4-3), (part 2 of 2, fig. 4-3), (part 1 of
2, fig. 4-4), (part 2 of 2, fig. 4-4),
(part 1 of 2, fig. 4-6), (part 2 of 2,
fig. 4–6), (part 1 of 2, fig. 4-8), (part
2 of 2, fig. 4-8), (part 1 of 2, fig. 4-12),
(part 2 of 2, fig. 4-12)  ---------

Extension spring data (fig. 2-12)  ---------
Function selecting arm and punch

bar guide block relationship (figs.
1-25, 1-26, 1-27, 1-28) -----------

2-52
2-50

2-38
2-55

2-60

2-82

2-84

2-53

2-33

2-32

2-35

2-30

2-46
2-48

2-43
2–36

2-108
2-235
2-234

1-43
2-242

1-29

2-79
2-74

2-60
2-85

2–94

2-121

2-123

1-83

2-53

2-52

2-55

2-51

2-71
2-74

2-68
2-55

2-141
2-200

2-199

1-41
2-204

1-21
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Function sensing cam drawbar

adjustment  (TT-98C/FG)  ( f ig .
2 - 9 2 )  - - - - - - - - - - - - - - - - - - - - - - - - - -

Function sensing cam and drawbar
mechanism (TT–98C/FG); partial
views (figs. 1-38, 1–40, 1–42) ____

Function sensing levers end play
adjustment  (TT-98C/FG)  ( f ig .
2-90) ___________________________

Function shaft clutch clearance
adjustment (fig. 2–106)___________

Felt lubricating waaher data (fig. 2-216)
Figures-shift final adjustment (TT-98C/

FG) ( f ig .  2 -175)  - - - - - - - - - - - - - - - - - - - - -
Figures-shift final adjustment (fig. 2-177)_
Figures-shift mechanism (fig. 1-39) . . . .
Figures-shift position adjustment (fig.

2 - 1 7 5 )  - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Figures-shift preliminary adjustment (fig.

2 - 1 7 4 )  - - - - - - - - - - - - - - - - - - - - - - - - - -  - - -
Friction clutches (not applicable to TT–

259/FG) (fig. 1-7) -------------------
Fulcrum adjustment (fig. 2-158)-----
Function --------------------  _________
Function bracket adjustment (fig. 2-132)_
Function cam adjustment (fig. 2-133) _
Function shaft clutch latch adjustment

( f ig .  2 -107)  - - - - - - - - - - - - - - - - - - - - - - - - - - -
Function shaft clutch tension adjustment

(fig. 2-128) ----------------------- ___
Function shaft driving collar adjustment-
Function shaft driven gear end-play

adjustment (fig. 2-87) _______________
Function shaft pulsing cam and contact

a d j u s t m e n t  ( f i g .  2 - 2 0 1 )  _ _ _

G e n e r a l  - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - -
General cleaning instructions ------------
General disassembly and reassembly in-

s t r u c t i o n s  - - - - - - - - - -  - - - - - - - - - - - - - - -
General preventive maintenance proce-

dures _________________________ --------
General removal and replacement instruc-

t ions  - - - - - - - - - - - - - - - - - - - -  - - - - - - - -  - - -
Governor assembly position adjustment

(fig. 2-85) __________________________
Governor target assembly adjustment

( f i g .  2 - 8 6 )  - - - - - - - - - - - - - - - - - - - - - - - - - -

Index of publications -------- -----------
Internal differences in models -----------

Keyboard transmitter final test (not
applicable to TT-259/FG and TT-293/
FG) (fig. 3-5) ---------------------- _

Keyboard transmitter friction clutch ad.
justment (not applicable to TT-259/FG)
( f i g .  2 - 8 0 )  - - - - - - - - - - - - - - - - - - - - - - - - -

Keyboard-transmitter, general (not appli-
cable to TT-259/FG)------------ ----

2–109

1-32

2-107

2-123

2-244

2-197
2-198

1–33

2-195

2-194

1-12
2–176

1-28
2-149
2–150

2-124

2–145
2-143

2-103

2–230

3-1
2-4

2-29

2-5

2-16

2–101

2-102

1-2
1-3

2-6

2-95

1-13

2-142

1-25

2-140

2-148

2-206

2-184
2-184

1-30

2-183

2-183

1-7
2-175

1-20
2-162
2-163

2-148

2-160
2-158

2-138

2-197

3-1
2-2

2-51

2-2

2-25

2–138

2-138

1-1
1-1

2-4

2-134

1-8

Key board-transmitter sequence chart (not
applicable to TT-259/FG)____________

Keylever locking bar adjustment (fig.
2 - 7 2 ) - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - -

Left-margin trip plate adjustment (fig.
2 - 1 8 7 ) - - - - - - - - - - - - - - - - - - - - - -  - - - - - -

Letters-shift lever link adjustment (fig.
2 - 2 0 3 ) - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - -

Letters shift lever shaft end-play adjust-
ment (fig. 2-131)--------- -----------

Letters-shift mechanism (figs. 1-43, 1–44).
Letters-shift position adjustment (fig.

2 - 1 7 6 ) - - - - - - - - - - - - - - - - - - - - - -  _ _ _ _ _ _
Line-feed bell crank adjustment (not ap-

plicable to TT-98C/FG) (fig. 2-181)___
Line-feed connecting-link adjustment (not

applicable to TT–98C/FG) (fig. 2-181).
Line-feed connecting-link adjustment (TT-

98C/FG) (fig. 2-183)-----------------
Line-feed detent adjustment (fig. 2-180) __
Line-feed mechanism (fig. 1-41) ---------
Line-feed and platen shift sensing cam

alignment (not applicable to TT–98C/
FC) (fig. 2-125)__________________ ___

Local circuits:
Schematic diagram (fig. 1-64) . . . . . . .
Simplified schematic (fig. 1-68) ______

Locking lever latch end play and repeat
blocking lever adjustment (fig. 2-74)___

Lubrication schedule ______ _____________
Lubrication instructions, detailed (figs. 2-1

through 2-10)--------------- _______

Main shaft and power distribution (fig.
1-6) ________________________ ______

Manual CAR RET button adjustment
(fig.  2-208)______________________

Manual carriage-return bracket adjust-
ment (fig. 2-185)

Manual carriage-return lever adjustment
( f ig .  2 -187)  - - - - - - - - - - - - - - - - - - - - - - - - -

Manual carriage-return trip pawl adjust-
ment (fig. 2-186)--------- -----------

Manual LTRS button adjustment (fig.
2 - 2 0 9 ) .

Manual space push button adjustment
(fig. 2-142)______________________ ___

Margin-bell and margin-bell bracket ad-
justment (not applicable to TT-259/FG)
( f ig .  2 -184)  - - - - - - - - - - - - - - - - - - - - - - - - -

Margin signal bell operation (fig. 1-52) ___
Materials ----------------- _________ ___
Method of applying lubricants . . . . . . . ___
Modification work orders _______________
Motor and copy lamps circuits (fig. 1-58)__
Motor and copy lamps circuits (TT-

259/FG) (fig. 1-59) -------------- -----
Motor governor assembly series-governed

motor  ( f ig .  1 -5 )  - - - - - - - - - - - - - - - - - - -

1–18

2-86

2-210

2-232

2-148
1-35

2-196

2-202

2-204

2-205
2-201

1–34

2–1 42

1-49
1-49

2-88
2-9

2-12

1–11

2-237

2-207

2-209

2-208

2-238

2-158

2-206
1-42
2-2

2-11
3-3

1-46

1-47

1-10

1-10

2-132

2-190

2-198

2-162
1-31

2-183

2-186

2-187

2-188
2-185

1-31

2-158

1-46
1-46

2-132
2-4

2–5

1-6

2-201

2- 189

2-189

2-189

2-201

2-166

2-188
1-41
2-1
2-5
3-2

1-42

1–43

1-4

I - 3
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Motor governor brush holder adjustment

( f ig .  2 -88)  - - - - - - - - - - - - - - - - - - - - - - - - - -  2 -104
Motor governor contacts alignment (fig.

2 - 8 4 )  - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - -  2 - 1 0 0
Motor mounting adjustment (not appli-

cable to TT-98C/FG) (fig.2-82) ------- 2–98
Motor mounting adjustment (TT-98C/

F G )  ( f i g . 2 - 8 3 ) - - - - - - - - - - - - - - - - -  - - - - -  2 - 9 9
Motor stop operation (fig. 1-49)-- ------- 1-37
Motor-stop switch assembly adjustment

( f i g .  2 - 1 9 9 ) - - - - - - - - - - - - - - - - - - - - - - - - -  2 - 2 2 7
Motor-stop disabling procedure. ___ ------ 2-228
M o t o r s  - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - -  1 - 9

Operational tests, for all models except
TT-259/FG (fig. 3-3)------------ ---- 3-6

Operational tests, teleprinter TT-259/
FG ( f ig .  3 -4) - - - - - - - - - - - - - - - - - - -  - - - - - 3-7

Orientation lever adjustment ------------- 2-129

Paper guide adjustment (fig. 2-170)------ 2-189
Parallel-end spring data (fig. 2-211) ----- 2-241
Physical tests and inspection ------------ 3-5
Platen assembly position adjustment (fig.

2 - 1 7 2 ) - - - - - - - - - - - - - - - - - - - - - - - - - - - -  -  2 - 1 9 2
Platen-blocking arm adjustment (fig. 2-

1 7 9 ) - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - -  2 - 2 0 0
Platen blocking arm bracket adjustment

( f ig .  2 -178) - - - - - - - - - - - - - - - - - - - - - - -  - -  2 -199
Platen shaft end play adjustment (fig. 2-

1 6 8 ) - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - -  2 - 1 8 7
Platen sprocket assembly friction adjust-

ment  - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - -  2–190
Platen trough end-play adjustment (fig.

2 - 1 6 9 )  - - - - - - - - - - - - - - - - - - - - - - - -  - - - - -  2 - 1 8 8
Platen-trough spring (fig. 2-167) - ---------- 2-186
Power circuits (fig. 1-55); simplified

schematic diagram (fig. 1-53) ----------- 1-44
Power supply, electrical theory (see electri-

cal theory).
Preventive maintenance procedures for

keyboard transtmitter- --------------- 2-6
Preventive maintenance procedures for

mainframe mechanism - - - - - - - - - - - - - 2-7
Preparation for lubrication--- ---------- 2-10
Pressure-roller adjustment (fig. 2-171)--- 2-191
Print-bail blade adjustment (fig. 2-185) _ 2-184
Print-bail and ribbon lifter adjustments

(fig. 2-166) ---------------------------- 2-185
Print-bail shaft end-play adjustment ----- 2-183
Printed character alignment (fig. 2-173) -- 2-193
Print ing  ( f ig .  1 -24) - - - - - - - - - - - - - -  - - - - - -  1 -27
Punch bar and slide plate clearance ad-

justment (fig. 2-130) 

Rangefinder dial assembly adjustment
( f ig .  2 -111)  - - - - - - - - - - - - - - - - - - - - - - - - -  2 -128

Rangefinder mechanism (fig. 2-16) ------ 1-22
Reassembly ( See Disassembly and reas-

sembly).
Reassembly of synchronous motor -------- 2-37

I-4

2-139

2-137

2-136

2-137
1-36

2-196
2-196

1-4

Foldin

Foldin
2-151

2-181
2-203
Foldin

2-182

2-185

2-185

2-180

2-181

2-180
2-180

1-41

2-4

2-4
2-5

2-181
2-178

2-179
2-178
2-182

1-19

2-162

2-150
1-14

2-58

Recommended lubricants --------------- 2-8
Recording code impulses (fig. 1-15) ______ 1-21
Removal and reinstallation of function

shaft assembly (TT-98C/FG), exploded
views (figs. 2-18, 2-20) ______________ 2-23

Removal and replacement of base electrical
components (TT-259/FG), exploded
views (figs. 2-64, 2-65; fig. 2–67) ---- 2-83

Removal and replacement of carriage,
exploded view (fig. 2-16)---- --------- 2-21

Removal and replacement of carriage-feed
shaft, exploded view (fig. 2-22) -- 2-27

Removal and replacement of carriage
return operating mechanism, exploded
view (fig. 2-21) -------------- ------- 2-26

Removal and replacement of function
shaft exploded view (fig. 2-18) -- 2-22

Removal and replacement of code ring
c a g e  - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - 2-25

Removal and replacement of keyboard
transmitter --------------------------------- 2-18

Removal and replacement of main shaft;
exploded view (fig. 2-19) ------------ 2-24

Removal and replacement of motor,
exploded views (figs. 2-12, 2-13) ------ 2-19

Removal and replacement of platen as-
sembly, exploded views (figs. 2–14,
2 - 1 5 )  - - - - - - - - - - - - - - - - - - - - - -  2 - 2 0

Removal and replacement of receiving unit
( f i g .  2 - 1 1 )  - - - - - - - - - - - - - - - - - - - - - - - - - -  2 - 1 7

Removal and replacement of terminal and
switch box, paper roller stand, and pow-
er supply, exploded view (fig. 2–23) . . . . 2–28

Ribbon-feed clutch spring adjustment---- 2-219
Ribbon-feeding operation (fig. 1-50)- ---- 1-40
Ribbon-feed mounting bracket adjustment

(fig. 2-193). . . . . . . . . . . . . . . ---- 2-215
Ribbon-feed shaft adjustment (fig. 2-194)_ 2-216
Ribbon-lifter mechanism (fig. 1-48) . . . . . . 1-39
Ribbon-reverse beam adjustment .-.. -... 2-223
Ribbon-reverse cam follower adjustment_ 2-222
Ribbon-reverse detent plate adjustment

(fig. 2-195)---------------------- .  .  .  2-218
Ribbon-reversing operation (fig. 1-51) . . . 1-41
Ribbon sensing lever adjustment -------- 2-221
Ribbon spool drive collar adjustment.. --- 2-217
Ribbon spool friction adjustment -------- 2-220

S c o p e  - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - 1-1
Sectionalizing and localizing troubles.. . . 2-14
Selector camshaft clutch load adjustment

(fig. 2-110)---------------------- .  .  .  2-127
Selector camshaft control mechanism (fig.

1 -14) - - - - - - - - - - - - - - - - - - - - - -  .  .  .  .  .  .  1 -20
Selector lever clearance adjustment (fig.

2 - 1 1 2 ) - - - - - - - - - - - - - - - - - - - - - - -  - - - - - -  2 - 1 3 0
Sensing levers clearance and alinement

adjustment (not applicable to TT-259/
F G ) - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - -  2 - 9 2

2-4
1-14

2-35

2-121

2-34

2-45

2-39

2–34

2-39

2-25

2-35

2–25

2-27

2-25

2-45
2-194

1-39

2-192
2-193

1-38
2–195
2-194

2-194
1-40

2-194
2-194
2-194

1-1
2-21

2-150

1-12

2-151

2-133
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Selector lever end-play adjustment (all

models except TT–98/FG, TT–98A/FG,
TT-99/FG, and TT-100/FG)  ( f ig .
2 - 7 5 )  - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  2 - 8 9

Selector lever end-play adjustment (TT–
98/FG, TT-98A/FG, TT-99/FG, and
TT-100/FG only) (fig. 2-75) . . . . . . . . . . 2-90

Selector lever guide comb adjustment (fig.
2 - 1 1 3 ) - - - - - - - - - - - - - - - - - - - - -  - - - - - - - -  2 - 1 3 1

Sensing levers locking bail adjustment
(fig. 2-79)_. . . . . . . . . . . . . . . . . . . . . . . . . 2-94

Selector levers and sensing levers adjust-
ment - - - - . . . . . . . . . . . . 2-93

Selector magnet (fig. 1-13)----- . . . . . ..- 1-19
Selector magnet alinement with selector

and Y-levers (fig. 2-123).  . . . . .. 2–140
Selector magnet armature blade and selec-

tor lever clearance (fig. 2–124) ________ 2-141
Selector magnet bracket alignment and

armature preliminary adjustment (fig.
2 - 1 1 6 ) - - - - - - - - - - - - - - - - - - - - - - -   2 - 1 3 3

Selector magnet pole faces and armature
alignment -------------- _.-. -------- 2–135

Selector mechanism sequence chart- . . . . . 1-23
Selector and stop levers alignment with

armature (preliminary adjustment) (fig.
2-122) _______________________ .--.._ 2-139

Sensing lever locking bail (not applicable
to TT-259/FG)_____________ ________ 1-17

Sensing levers end play adjustments (not
applicable to TT–98C/FG) (fig. 2-95) - - 2-111

Shorting contact adjustment (fig. 2–202). 2–231
Signal-bell bracket adjustment (fig. 2-

1 9 6 ) - - - - - - - -  - - - - - - - - - - - - - - -  - - - - - - - -  2 – 2 2 4
Signal-bell clapper preliminary adjust-

ment (fig. 2-197)- ------------------ 2–225
Signal-bell final adjustment (fig. 2-198)

simplified schematic (fig. 1-60, fig. 1-
6 1 ) - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - -  2 - 2 2 6

Signal circuit, schematic diagram (fig.
1-67)- . . . . . . . . . . . . . . . . . . . . . . _______ 1–48

Signal bell mechanism (figs. 1–45, 1-46,
1-49)_ _______________________ ______ 1-36

Signaling code (fig. 1-1)-------- -------- 1 –5
Special instructions (figs. 3-1, 3-2) ______ 3-4
Special spring data (figs. 2–113, 2–114,

2-115). ..--- . . . . . . ---------- ------- 2–243
Square-shaft operation (figs. 1-23, 1-33)_ 1-26
Square-shaft driven) gear adjustment (fig.

2-162). . . . . . . . . . . . . . . . . . . . . . _______ 2-180
Square-shaft stop arm torque adjustment

( f ig .  2 -164) - - - - - - - - - - - - - - - - - - - - - -  - - -  2 -182
Stop-bar bracket adjustment (fig. 2-159)_ 2-177
Stop-bar return spring adjustment (fig.

2-192). . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-214
Stop-bar selection (figs. 1–20, 1-21) . . . . . . 1-25
Stop-bar shift blade adjustment (fig.

2-191) . . . . . . . . . . . . . . . . . . . . . . _______ 2-213

2-132
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2-151

2-134

2-133
1-11

2-158

2-158

2-152

2-154
1-15

2-157

1-10

2-142
2-198

2-195

2-195

2-196

1-44

1-34
1–3
3-2

2-205
1-18

2-177

2-178
2-175

2-192
1-17

2-192

Stop-bar shift link adjustment (fig. 2-189)-
Stop-bar shift stop adjustment (fig. 2-

190) -  - - - - - - - - - - - - - - - - - - - - - -  _______
Stop selector lever latch and transmitter

contact adjustment (not applicable to
‘ T T - 2 5 9 / F G )  ( f i g ,  2 - 8 1 )  _ _

Summary of performance standards- __

T-lever end play adjustment; fig. 2-100 - -
T-lever pivot stud adjustment; fig. 2-104 -
T-levers alinement and transfer lever shaft

and play adjustment fig. 2-101 ___
Teleprinter, electrical theory ( See Elec-

trical theory)
Teletypewriter, electrical theory ( see Elec-

trical theory)
Teletypewriter set block diagram (not

applicable to TT–259/FG); block dia-
gram, f ig .  1-3 - - - - ------------- 

T e s t  e q u i p m e n t  - - - - - - - - - - -  - - - -  . .
Test equipment, materials, and other

equipment  required  - - - - - - - - - - - - - - - -
Throw-out lever adjustment; fig. 2-155 ___
Tools - . . . . . . . . . . . . . . . . . . . . . . . . . .-
Transfer lever roller stud adjustment; fig.

2-102 . . . . . . . . . . . . ------------ ------
Transfer lever spring adjustment; fig. 2-

114, 2-115  . . . . . . . . . . . . . . .

Transfer operation; fig. 1-17, 1–18, 1-19 -
Transmitter camshaft control mechanism

(not applicable to TT-25f)/FG); fig.
1–12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Transmitter camshaft end-play adjust-
ment; fig. 2-73 . . . . . . . . . . . ------ ---

Transmitter space contact adjustment . .
Transmitting bias test (not applicable to

TT-259/FG); fig.3-6. . . . . . . . . . . . . . . .
Troubleshooting chart ----- ------------
Type selecting arm claw assembly end

play adjustment; fig. 2-160 . . . . . . . . . . .
Type-selecting and function-selecting arm

adjustment . . . . . . . . . . . . . . . . . . . . . . . . .

Universal bar adjustment; fig. 2-76. . . . . .

Window latch adjustment; fig. 2-207

Y-lever detent and Y-lever adjust adjustment;
fig. 2-109 . . . . . . . . . . . . . . . . . . . . -------
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2–108. --.. . . . . . . . . . . . . . . . . . . . . . . . . .
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emnt; fig. 2-103 -- . . . . . . . . . . . . . .

Y-lever spacing collar adjustment; fig.
2-89...-..- . . . . ------------- . . . . . . .

Y-lever stud bracket adjustment (TT-
98C/FG); fig.2-105__________ --------
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TM 11-5815-200-35/TO 31W4-2FGC20-22

Figure 4-2.1 Teletypewriters TT-664(*)/FG, TT-665/FG,
and TT-688(*)/FG, schematic diagram.

Change 4



TM 11-5815-200-35

Figure 4-3. Teletypewriters TT-98A/FG and TT-98B/FG, TT-300/FG and Power Supply PP–978/FG, wiring diagram
(part 1 of 2). Change 1
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Figure 4-3. Teletypewriters TT-98A/FG and TT-98B/FG, TT-300/FG and Power Supply PP-978/FG,
wiring diagram (part 2 of 2)



Figure 4-4. Tetetypewriters TT-100/FG and TT-100B/FG, and Power Supply PP-978/FG, wiring diagram (part 1 of 2).
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Figure 4-4. Teletypewriters TT-100/FG and TT-100B/FG, and Power Supply PP-978/FG, wiring diagram (part 2 of 2)

TM5815-200-35-01-13
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Figure 4-4.1.   Teletypewriters TT-664(*)/FG and TT-665/FG
and Power Supply PP–978/FG, wiring diagram.

Change 2
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Figure 4-4.1. Teletypewriters TT-664(*)/FG and TT-665/FG and Power Supply PP-978/FG,
wiring diagram.
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Figure 4-4.2. Teletypewriters TT-664(*)/FG and TT-665/FG
terminal box, wiring diagram. Change 2
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Figure 4-5.  Teletypewriter TT-99/FG, and Power Supply PP-978/FG, schematic diagram.



Supply PP-978/FG, wiring diagram (part 1 of 2).Figure 4-6.  Teletypewriter TT-99/FG, and Power
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Figure 4-6.  Teletypewriter TT-99/FG, and Power Supply PP-978/FG, wiring diagram (part 2 of 2)





Figure 4-8.  Teletypewriter TT-98/FG, and Power Supply PP-978/FG, wiring diagram (part 1 of 2).
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Figure 4-8.  Teletypewriter TT-98/FG, and Power Supply PP-978/FG, wiring diagram (part 2 of 2).
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Figure 4-10.   Teleprinter TT-259/FG, wiring diagram (part  2 of  2) .





Figure 4-12.  Teletypewriter TT-293/FG and Power Supply PP-978/FG, wiring diagram (part 1 of 2).
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