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CHAPTER 1 

INTRODUCTION 

1. Scope 

a. This manual covers field and depot main

tenance of Teletypewriter Set AN/PGC-1 and 

Teletypewriters TT-4A/TG and TT-4B/TG. It 

includes instructions appropriate to third, 

fourth, and fifth echelons for troubleshooting, 

repairing, adjusting, and testing the equip

ment. It also lists tools, materials, and test 

equipment required for these echelons of main

tenance. Detailed functioning of the equipment 

is covered in the theory chapter. 

c. The maintenance allocation chart is con
tained in appendix II, TM 11-5815-206-12. 

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

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

2. Internal Differences in Models 

b. The complete instructions for this equip

ment include the information in this manual and 

the information in TM 11-5815-206-12. 

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

Item Tltletl'JN'writer TT -4A/TC 

Transmitter filter -----------------------1 Two-path filter (fig. 58>-------------

Shaft bearing ra .... �mts -------------------1 Screws and washers used to hold 
.� bearings in main frame assembly 
l (fig. 117). 

Friction clutches --------------·-------· Include solid friction-adjusting eol
! lar (B, fig. 10). 

Carriage-feed and carriage-return j1 Adjusting stud used to adjust ear-
blocking lever adjustment.. riage-feed and earriage-teturn 

blocking levers (fig. 88). 

Transfer-lever-spring post ---·---------1 Nonadjustable _______ . _ -·-- ............. .. 

Code-ring cage assemblY--------·------- 1 Does not include adjustable function 
stop-bar fulcrums or code-ring 
locking-bail mechanism (fig. 106). 

Method of holding Y-levers in selected I Friction plates used (fig. 93) ............ . 

Teletypewrit.,r TT-4B!TG 

T hree·path transmitter filter (fig. 
59). 

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

Include split friction-adjusting collar 
(A, fig. 10). 

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

Eccentric spring post adjustable (fig. 
157). 

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

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

1 Device for 11tabilizing relationship of Not included -· ------·------ ----···----·-

Y-lever pivot stud andY-lever eccen-
tric stop. 

.. -----1 Eccentric tie, stud bracket, and 
spacer used (25, 26, and 27, fig. 
94). 
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Item TotletJ'PII'Writer TT4A/TG 

Platen figures-shift blocking mech- 1 Not included --- 1 
ani sm. 

Platen and paper trough assembly ..... ! Includes six pressure rollers (fig. 
83). 

Keylever locking bar _______ , ____ f Not included---------------------·-· 

Rangefinder orientation lever-----

Line-feed mechanism ···-···--·-····-··· 

Ribbon-lifter assembly···--·-·-···-

Dust cover .... ---··············-···----------· 

Immersion-proof cover __ , _______________ _ 

Method of securing page printer to 
teletypewriter base, 

Motor mounting ...... ················------···· 

Motor-stop relay assembly ..... ---------··-· 

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

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

Adjusted by rotating turnbuckle 
(fig. 52). 

101,4 in. high___________ 1 
10% in, high. ____________ , _______________ _ 

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

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

Includes two-bladed armature that 
controls exposed contacts (fig. 55 1 
and 56). 

TotletJ'PII'Writ.er TT4BI'ltG 

Platen lower-case latch, platen
blocking arm, and platen-lH_ocking 
arm bracket included to pl"eVent 
accidental shift of platen to figures
shift position (fig. 41). 

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

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

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

Includes adjustable two-piece line
feed bell crank (18 and 19, fig. 
100) ; includes three-piece shock
absorbing platen-shift link (25, 
fig. 100). 

Adjusted by repositioning adjusting 
links (fig. 53). 

10�e in. high. 
10 t � 11 in. high. 
Machine screw, washers, and hole 

through mounting stud used (fig. 
74). 

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

Includes single-bladed armature that 
oper.1tes sealed switches (fig. 53 
and 54). 
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CHAPTER 2 

THEORY 

Sedion 1. . GENERAL 

3. Basic Teletypewriter Theory 
(fig.l) 

The major subdivisions of Teletypewriter 

TT -4 ( •) /TG are the keyboard-transmitter, the 

page printer, and the motor. 

a. Keyboard-Transmitter. Transmission of 

teletypewriter messages occurs when a tele

typewriter operator presses the keys of the key

board-transmitter. The transmitter contacts 

open and close the signal circuit to transmit 

intelligence in the form of teletypewriter code 
groups (par. 4). 

TELETYPEWRITER 
TT-4(*)/'f6 

r- ----- -::R::N:T-:�

- l 
I � 1 

,....--
TIIIANSioiiTTEII rf'· j I CONTACTS � ' 

I .• t 
I PAGE 

,> ' 

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

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

TELETYPEWRITER 
TT-4(*)/TG 

!(le-IHV DC 011 
�--IOCI'IAC 

,.---- -------�--- -, ; I 

I -�� : 
1 I 
I n� I 
I PI'IINTEIII I I PIIINTEIII 

1 
I SE�ECTOR .n ...t:L I 

SUiNAL 
I - ... 

SELECTOR I 
I � MAGNET lJ' -u 

1 : 1 
I I 
I I 
I MOTOR l 

I I 

LINES 

I 
' 
I 
I 
I 
I 

I 

u "U MAGNET � 
' 
I 
I 
I -1-- TIIIANSMITTER I 

CONTACTS � 
7 I 

KEYBOARO-TRANSMrrTEII I I 
. f I 

L ___ ------ ___ J L ____________ ..J 

105-125V OC OR 
50•60 CI'S AC

-

4 

IO!H25V 
OC POWER 

SUPP�Y 

(SEE NOTE) 

NOTE! 

NOT PART OF T T-4(*)/TG; 
MAY BE LOCATED AT EITHER 
[NO OF CI�CUIT. 

Figure 1. BaBic teletvpcwriter ci1·cuit showing two teletypewriters TT-.H•)jTG 
intHconnected for neutral operation. 
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iii MARKING IMPULSES 

CJ SPACING IMPULSES 

I MPULSES 

SELECTING 

r22+22 +22t22tzzt 22+ 311 

IMPULSE LENGTHS IN MILLISECONDS 

AT STANDARD SPEED OF 60 WORDS 
PER MINUTE 

TM5815· 206-35·213 

Figure f. Teletlfpewriter code chart. 

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

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

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

follows: 
a. Marking Impulse. When a marking im

pulse is to be transmitted, a pair of trans
. mitter contacts close to complete the signal cir

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

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

5. Block Diagram, Teletypewriter 
n-4 (*)lTG 

(fig. 3) 
«. Sending. When a key lever is depressed, 

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

b. Receiving. Teletypewriter TT-4(•)/TG 
receives teletypewriter code impulses from the 
signal line; the impulses are applied to the se

lector magnet in the selector mechanism. The 
selector mechanism responds to the code im
pulses to set up a mechanical parts arrangement 
that corresponds to the code impulses of the re

ceived code group and transfers this mechanical 
setting to the code-ring mechanism which me
chanically selects the character to be printed 
or the nonprinting operation (function) to be 
performed. The main shaft and intermediate 
shafts distribute the mechanical power required 
to perform the printing 01" nonprinting opera
tion that is selected by the code-ring mechanism. 

6. Motor 
The series-governed type motor used in Tele

typewriter TT-4(•)/TG requires 105 to 125 
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TRANSMITTED SIGNALS TO 

KEYBOARD TRANSMITTER 

1 • 1 1 TIIANIMITTER ��� I TIIANSMITTER Ill 1 CONTACTS MECHANISM 

r-• I 
I 

I 

I 

KEYLEVEIII 

AND 

COO£ IAIIS 

SIGNAL DISTANT TELETYPEWRITER I LINE I 
I RECEIVED SIGNALS FROM 

DISTANT TELETYPEWRITER 

SELECTOR 

MECHANISM 

f 
I 
I 

r------------• 

I 
I 
I 

.,------ .... 
• 

I - ' CODE-RING 

1- - j - 91 MECHANISM 

I 
I 
I 
I 

T 
... _ __ __ ,.. 

PRINTING 

ANO SPACING 

MECHANISM 

!"UNCTION 

MECHANISM 

LIGHT 

rL..:" 
INTEIIMEOIATE 1- .JI -- ·· �-

- . 
SHAF"TS - ------- ---- -- - - -- • 

10!>·125V 
AC OR DC 

POWER 

• 
• 
I 

SOURCE 

u .. OTOR r-::---1 
f- -·- L..:::J I 

PAGE PRINTER 

LEGEND: 
- S!GIIjAL PATH 

ELECTRICAL POWER 

MECHANICAL SELECTION PATH 

MECHANICAL POWER DISTRIBUTION TM5815·206-ll5·2 

Figure 8. Teletype'Writer TT""'(•)JTG, block diag111m. 

volts, de or 60-cps ac. The motor includes an 
adjustable centrifugal-force governor that is 
used to maintain a motor speed of exactly 3,600 

revolut�.ons per minute (rpm). A tuning fork 
is required for checking the motor speed. 

7. Motor Governor 
The motor governor is secured to the motor 

armature shaft and rotates with the shaft 

when the motor is operating. Two contacts in 
the governor are connected in parallel with 

resistor Rl (fig. 58 and 59), and the contacts 

and resistor are connected in series with the 

6 

field windings and the armature. Tension of 

the governor spring tends to pull the movable 
contact against the stationary contact in the 

governor (fig. 4). When the motor speed be
comes excessive, centrifugal force overcomes 

the tension of the governor spring and pulls 

the movable contact away from the stationary 

contact, adding the resistance of Rl to the mo

tor circuit. This r.ction causes the motor speed 

to decrease until the spring tension is sufficient 

to close the contacts, shorting out Rl. The 

motor speeds at which the contacts open and 

c 
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close depend on the tension of the governor 
spring. Tension is controlled by varying the 
position of the governor adjustment lever. The 
governor worm, speed adjustment gear, and 
governor adjustment screw (fig. 5) are used to 
control the position of the governor adjust
ment lever. 

SPEED 

ADJUSTMENT GEAR 

GOVERNOR BASE 

GOVERNOR 

WORM 

STATIONARY CONTACT 

TM 5815- Z06-S5-I& 

Figure 4. Motor governor, governor eover removM. 

TRANSM ITTER 
DRIVE SHAFT 

CARRIAGE- FEED CLUTCH 

FORK 

GOVERNOR 

ADJUSTMENT 

SCREW 

GOVERNOR 

ADJUSTMENT 
LEVER 

LEFT-HAND 

WORM 

SHAFT OF 

GOVERNOR 

WORM 

TM 5815-206-35-22 

Figure 5. Govenwr spring tension a.diustment trGin.. 

8. Mechanical Power Distribution 
(fig. G) 

The main shaft, geared to the motor, rotates 
continuously when the motor is operating. 
Four pairs of gears transfer power from the 

main shaft to the transmitter drive shaft, the 

carriage-return shaft, the carriage-feed shaft, 

and the function shaft. ·A clutch fork, mounted 

on one end of the main shaft, transfers power 

to the selector friction clutch. 

CARRIAGE -FEED 
WORM-----.. 

FUNCTION-SHAFT 

DRIVEN GEAR 

� CLUTCH FORK 

FOR SELECTOR 

CLUTCH 

f:UNCTION -SHAFT 

DRIV ING GEAR 

CARRIAGE-FEED-SHAFT GEAR 

MAIN SHAFT 

MAIN-SHAFT CARRAGE-RETURN GEAR 

CARRIAGE-RETURN-SHAFT DRIVEN GEAR 

TRANSMITTER-SHAFT DRIVEN GEAR 

MAIN-SHAFT DRIVING GEAR 
TM5815· 206-35-27 

Fig"re 6. Mechanical power distribution. 
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Section II. THEORY OF KEYBOARD-TRANSMITTER 

9. Keyboard-TransmiHer Operation, General 

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

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

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

Note. The transmitter contacts (fig. 1) include two 

contact pairs: a pair of marking contacts and a pair of 

spacing contacts. The marking contacts include a mov

able contact on the lower arm of the contact bail (fig. 9) 
and its associate«! fixed contact. The spacing contacts 

include a movable contact on the upper arm of the con

tact bail and its associated fixed contact. Only the 
marking contacts are used for neutral operation (par. 

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

c. A universal bar, cam-stop-lever, stop cam 

on the transmitter camshaft (fig. 11) and a 

friction clutch (fig. 10) are used to start and 
stop the transmitter mechanism (par.l2). 

10. Keyboard-TransmiHer Selection of Code 
Group for Transmission 

Selection of a code group for transmission 
is made when the operator presset:! a key1ever. 
The nature (marking or spacing) of each of 
the five code impulses is established when the 
downward movement of the keylever positions 
five code bars (figs. 7 and 8). The start and 
stop impulses do not vary from code group to 
code group ; the start impulse is always a spac
ing impulse and the stop impulse is always a 
marking impulse. The five code bars (one for 
each code impulse) are located under the key
levers. The code bars are mounted on studs 
that are grooved to permit only horizontal 
movement of the code bars. The code bar closest 
to the front of the keyboard is used to deter
mine whether the first code impulse is to be 
a marking or spacing impulse; the second, 
third, fourth, and fifth code bars are used to 
control the second, third, fourth, and fifth code 
impulses respectively. The upper edge of each 

•• 

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

a. Selecting Marking Code Impulse. If the 
. surface of the notch directly below a keylever 

is slanted downward to the left (C, fig. 9), 
downward movement of that keylever causes 
the code bar to move to the right, and the as

sociated sensing lever pivots. counterclockwise. 
The upper end of the sensing lever engages its 
associated code-impulse selector lever, and the 
code impulse controlled by that particular code 
bar will be a marking impulse (par. lla). 

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

11. Transmission of Code Group from 
Keyboard-Transmitter 

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

a. T1'ansmitting Marking Code Impulse (C, 

fig. 9). If the first code impulse is to be a mark
ing impulse, the first code-impulse selector lever 
is latched by its sensing lever when the key
lever is pressed (par. lOa). As the transmitter 

camshaft turns, a lobe on the first code-impulse 

cam pushes against a projection at the center 

of the first selector lever. The lower end of the 
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Figure 7. Keyboard-trtLumitter, � frOM uletypnoriter. 

selector lever pivots the contact bail clockwise 
slightly, closing the marking contacts to com
plete the signal circuit. The upper end of the 
selector lever does not move because it is 
latched by its associated sensing lever. After 
the code-impulse cam passes the selector lever, 
the projection of the selector lever moves to

ward the center of the cam. The selector-lever 
spring pulls the lower end of the selector lever 
downward and control of the contact bail passes 
to the next selector lever. If the next code im
pulse is to be a marking impulse also, the next 
selector lever will hold the contact bail in the 
clockwise position and the contacts will remain 
closed when the second code-impulse cam op
erates its selector lever. If the next code impulse 
is to be a spacing impulse, it will be trans
mitted as described in b below. 

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

camshaft turns, a lobe on the code-impulse cam 

pushes against the projection in the center of 

its associated selector lever and the selector 
lever pivots counterclockwise slightly around 

its bearing. The selector lever pivots counter
clockwise because the upper end of the selector 
lever is not latched by its sensing lever and the 
lower end of the selector lever is held in posi
tion by the selector-lever spring. 

c. Transmitting Start and Stop Impv.lses. 
The first impulse of each code group is the start 

impulse. The five code impulses are transmitted 
in sequence immediately after the start impulse. 
The last impulse of each code group is the stop 
impulse. The start-stop selector lever and the 
start-stop impulse cam on the transmitter cam
shaft are used to operate the marking contacts 
to transmit the start and stop impulses (A and 

B, fig. 9). The start-stop impulse cam and the 
start-stop selector lever are ·in alignment di
rectly behind the fifth code-impulse cam and 

the fifth code-impulse selector lever respectively. 
(1) Signal circuit condition before tram-

9 
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mission. Before a keylever is pressed 
to begin transmission of a code group, 
the transmitter camshaft is held sta
tionary mechanically (par. 12); the 
transmitter contacts are held in the 
closed position by the start-stop im
pulse cam and the start-stop selector 
lever (B, fig. 9). The top of 
the start-stop selector lever is latched 
permanently. 

(2) Transmitting atart impuhe. When a 

keylever is pressed, the transmitter 
camshaft starts turning (par. 12). A 
lobe of the start-stop impulse cam (A, 
fig. 9) moves away from the start-stop 
selector lever and the selector-lever 
spring pulls the selector lever down
ward. The contact-bail spring pivots 
the contact bail counterclockwise 
slightly and the marking contacts 
open to send the start impulse. 

(3) Transmitting stop impuhe. The stop 
impulse begins when a lobe of the 
fifth code-impulse cam on the trans
mitter camshaft moves away from the 
fifth code-impulse selector lever and 
a lobe of the start-stop impulse cam 

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

12. Starting and Stopping Transmission from 
Keyboard-TransmiHer 

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

a. Transmitter Friction Clutch. The fric
tion clutch consists of the clutch fork which 
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is firmly attached to the transmitter camshaft 
and the friction assembly which is attached 
to the transmitter drive shaft. Two prongs of 
the clutch fork engage two notches in the center 
clutch disk (fig. 10). Pressure of the friction
clutch spring causes the three clutch disks and 
two felt friction plates to be compressed, and 
the friction between the outer disks and the 
felt friction plates is sufficient to turn the clutch 
fork when the motor is running and the trans
mitter camshaft is free to rotate. When the 
vertical arm of the cam-stop lever (fig. 11) 

moves into the path of one of the two stop 
lobes of the stop cam on the transmitter cam
shaft, while the camshaft is turning, the stop 
lobe strikes against the arm of the cam-stop 
lever. The camshaft stops turning and the cen
ter clutch disk and the felt friction plates are 
held stationary between the two rotating outer 
clutch disks. When the arm of the cam-stop 

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

b. Starting Transmission of Code Group. 

When a keylever is pressed, it strikes one of 
the slanted surfaces of the universal bar (fig. 
11) and the universal bar is caromed to the 
right. As it moves to the right, it strikes the 
universal-bar adjusting screw on the earn
stop-lever Iaten, pivoting the latch counterclock
wise. The repeat-blocking-lever spring pulls 
the repeat-blocking lever counterclockwise un
til it strikes the right hand arm of tlie cam-

11 
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stop lever. The cam-stop-lever latch continues 
to pivot, forming a slot between it and the 
repeat-blocking lever. The tension of the cam
stop-lever spring causes the cam-stop lever to 
pivot clockwise. The end of the right hand arm 

of the cam-stop lever moves downward, into the 
slot, and the vertical arm moves away from 
the stop lobe of the stop cam, permitting the 
friction clutch to start rotation of the trans
mitter camshaft (a above). , . 

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

12 

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

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

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

of the cam-stop lever, locking the cam
stop lever in the counterclockwise 
position. 

13. Space Repeat Operation 

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

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

b. When the space bar is released, transmis
sion is halted as described in paragraph 12c(l). 

14. Sensing-lever locking-Bail Operation 

The five sensing levers are positioned eaeh 
time a keylever or the space bar is pressed 
(par. 10). During transmission of each code 
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group, the sensing levers are locked in their se
lected positions by the blade of the sensing

lever locking bail (fig. 11) • .Movement of the 
sensing-lever locking bail is controlled by the 

REPEAT-BLOCKING-LEVER 

TMS815·206-S5-T 

Figure 11. Repeat-lever operllticm. 

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

a. When a code group is to be transmitted, 
the transmitter camshaft starts turning and the 
sensing-lever locking bail pivots clockwise 
slightly to move against a low portion of the 
cam (fig. 11). In this position, the blade of the 
bail engages a projection on the top of each 

of the sensing levers, locking the sensing levers 

in position. Downward movement of another 

keylever is not possible while the sensing lev

ers are locked by the bail. 

b. During transmission of the stop impulse, 

a lobe of the locking-bail cam causes the bail 
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to pivot counterclockwise slightly. The blade 

of the bail moves away from the sensing-lever 
projections and the sensing levers are free to 
be repositioned by the downward movement of 
another keylever. 

15. Sequence of Keyboard-Transmitter 
Operations 

The following chart lists the sequence of OP
erations that occur when a keylever of the 
keyboard-transmitter is pressed. 

llequence IJIIPQ}M eonb'OI aad traaamiMicm operatloa• &tartfq .... .topplq operatiou 

1 
2 

8 

.. 

I 

6 

'1 

8 

9 

10 

Keylever pressed downward (fig. 8). 
Keylever strikes slanted notches of five code bars, 

camming them individually to left or right ac
cording to code to be transmitted (fig. 8). 

Code bars pivot five sensing levers clockwise . or 
counterclockwise individually (fig. 8). 

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

lected position (fig. 11). 
Start-stop selector lever moves to low portion of 

start-stop impulse cam on transmitter ca:mahaft 
(A, fig. 9). 

Contact-bail spring pivots contact bail counter
clockwise, opening contacts to send start impulse. 

Lobe of No. 1 code-impulse cam pushes No. 1 w-

leetor lever. If latched by sensing lever, lower 
end of selector lever turns contact bail clockwiae 
to send marking impulse (C, lg. t). If taot 
latched by its sensing lever, upper end of selector 
lever pivots contact bail counterclockwise to send 
spacing impulses (D, ftg. t). 

Keylever strikes slanted notch of uni'Yeraal J.ar, 
camminc universal bar to right (fig. 11). 

Universal bar strikes its adjusting serew, pivoting 
cam-stop lever latch counterclockwise (fig. 11). 

Cam-stop lever pivots clockwise; right-band arm of 
lever drops into notch between cam-stop-lever 
latch and repeat-blocking lever, Yertical arm 
of cam-stop lever moves away from atop cam 

(iig. 11). 
Transmitter camahaft starts turning, driven b7 

friction clutch (fig. 10). 

�· ,, 

Lobes of No.2, 3, 4, and 6 code-impulse cama oper
ate in sequence to transmit 111e00nd, third, fourth, 
and fifth code impulse8' (C aDd D, lg. t). 

11 I I Projection on side of stop cam lltrikes lett-hand 
arm of cam-stop lever, pivoting cam-stop lever 
counterclockwise (fig. 11). 

12 I ' .··· 1 Cam-stop lever latched in counterclockwise position 
by cam-stop-lever latch for repeat-blocking lever. 

18 1 Lobe of start-stop impulse cam pivots contact bail 
clockwise, closing contacts to send stop impulM 
(B, fig. 9). 

14 1 Lobe of locking-bail cam pivots locking bail coun-
terclockwise; blade of bail moves away from 
Mnsing levers (fig. 11). 

16 I I Stop lobe of stop cam strikes nrtical arm of cam-

stop lever. Transmitter camshaft stops turninc. 

Section Ill. THEORY OF PAGE PRINTER 

16. Page Printer Operation, General another teletypewriter that is connected to the 
same signal circuit as the receiving teletype
writer. The start impulse (first impulse of eaeh 
code group) causes the page printer to start a 

cycle of mechanical operation. The five code im-

Operation of the page printer is controlled 
by the teletypewriter code groups that are re
ceived from either the keyboard-transmitter of 
the same teletypewriter or the transmitter of 
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pulses, received in sequence in the selector mag
net of the page printer, are used by the selector 
mechanism to select the character to be printed 
or the nonprinting mechanical operation to be 
performed (line-feed, figures-shift, etc.). After 
the fifth code impulse is received, the selected 
character is printed, or the selected mechani
cal operation is performed automatically by the 
page printer. The stop impulse (last impulse 
of each code group) is used to stop the page 
printer until the start impulse of the next code 
group is received. 

17. Selector-Magnet Operation 

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

a. Condition During Marking Impulse. 

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

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

nt!l815-toe-ss-• 

Figure 18. Armature held in ma.rking pontion blf 
energized aelector ffUI#Mt. 

"·,t<\t< 

18. Starting and Stopping Selector Camshaft 
Rotation 

a. Selector Friction Clutch. When the mo
tor is operating, the main shaft and the selec
tor clutch fork that is fastened to one end of the 
main shaft rotate continuously (fig. 6). Two 
fingers of the clutch fork are engaged with 
two notches in the center clutch disk of the 
friction clutch (fig. 14). The center clutch disk 
and the two felt friction plates rotate continu
ously with the clutch fork. The compressed 
clutch spring presses one outer clutch disk, the 
felt friction plates, and the center clutch disk 
against the other outer clutch disk, causing a 
constant torque to be applied to the selector cam
shaft. Rotation of the selector camshaft is con
trolled as described in b through d below. 

b. Condition Before Receipt of Start Im
pulse. Before the start impulse is received, the 
armature is in the marking position, against 
the armature upper-stop screw (par. 17a). 

Torque of the selector friction clutch causes 
one lobe of the stop plate on the selector cam
shaft to press against the projection in the cen
ter of the stop lever, but the lower end of the 
armature blocks counterclockwise movement of 
the stop lever and the stop plate and selector 
camshaft are not permitted to rotate (A, fig. 
15). 

c. Starting Selector Camshaft Rotation. 

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

d. Stopping Camshaft Rotation. Immedi
ately after the selector camshaft starts turn
ing, the five code impulses are received in se
quence (par. 19). When the camshaft nears 
the end of lh revolution, the stop impulse is 
received in the s�lector-magnet coils. The mag
netic field set up by the stop impulse pulls the 
armature against its upper-stop screw and the 
lower end of the armature moves upward into 
the patch of the stop lever. Rotation of the se

lector camshaft is halted when the lobe of the 
stop plate strikes the projection of the stop lever 
(A, fig. 15). The stop impulse prevents the 
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.aelector camshaft from turning more than '12 
revolution for each code group. The camshaft 
remains stationary until the start impulse of 
the next code group is received (c above). 

19. Recording Code Impulses 
The five code impulses of a code group are re

ceived in sequence immediately after the se

lector camshaft starts turning (par. 18c). 
Each of the code impulses is either a marking 
(current) or spacing (no-current) impulse (fig. 
2), as determined by the code group assigned 
to the character to be printed or the nonprint
ing operation to be performed by the page 
printer. A marking code impulse always causes 
the armature to be drawn upward, against its 
upper-stop screw (fig. 18). A spacing code 
impulse always allows the armature spring to 
pull the armature downward against its lower
stop screw. Five selector earns (figs. 14 and 16), 
five selector levers, and five Y-levers (one of 
each for each code impulse) are used to record 
the position of the armature duiing each of the 
five code impulses are being received. The selec
tor earns are staggered around one-half the 
circumference of the selector camshaft (fig. 
14) ·which makes 1,4 revolution for each code 
group received. The first selector cam and its 
associated selector lever and Y -lever record the 

t 
I 
� 
j 
t 
-:1 

I 

1 
i ., 
l 
l 

j 
" 

, 
� 

.; 
� 

�": 

( 



( 

r�·'-' '�· 

! than lf2 
camshaft 
rtp( of 
ve). 

LIP are re
r the se
:Lr. 18c). 

marking 
>Ulse (fig. 
assigned 

non print
the page 
ys causes 
�ainst its 
:ing code 
spring to 

its lower
, and 16), 

(one of 
to record 
�ch of the 
rhe selee
-half the 
1aft (fig. 
!ach code 
n ar� its 
eco;\" .he 

nature (marking or spacing) of the first code 
impulse; the second selector cam, and its as
sociated selector and Y-levers record the sec
ond impulse; and so on, for each of the re
maining code impulses. 

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

BEARING--......,-

SELECTOR 
CAM 

SELECTOR 
CAM 

A. RECOROING MARKING CODE IMPULSE 

B AF.COROING SPACIN G CODE IMPUL.SE 

'f-LEVER 
DETENT 
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TM 581�·206·3�·273 
Figure 16. Recording marking a.nd apacing code 

impulaea. 

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

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

c. Rangefinder Mechanism. The time re
quired by each selector cam to position its Y

leverT is approximately 20 percent of the total 

time that the code impulse is present in the se
lector magnet. Under ideal conditions, maxi

mum reliability of operation is obtained when 
theY-lever is positioned during the middle por
tion of the code impulse. The rangefinder 
mechanism permits selection of the portion of 
each code impulse that will be used for the po

sitioning of theY-lever. The rangefinder mech
anism is used to control the angle between the 
stop plate and the first selector cam on the 
selector camshaft (fig. 17). Decreasing the 
angle causes the selector cams to position their 
respective Y-levers during the early part of the 
code impulses. Increasing the angle causes the 
cams to position their respective Y-levers dur
ing the later part of the code impul!\eA. The 
angular position of the stop plate is controlled 
by the position of the grooved pin. When the 
grooved pin is moved inward, the angle is in
creased; when the pin is moved outward, the 
angle is decreased. The position of the grooved 
pin is controlled by a train of parts which in-
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eludes the orientation lever, rangefinder cam, 
rangefinder-cam gear, rangefinder dial gear, 
and RANGE dial. Clockwise rotation of the 
RANGE dial causes the grooved pin to move 
inward; counterclockwise rotation causes the 
pin to move outward. 

d. ControUing Armature Spring Tension. 

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

ARMATURE WORM�� 

11 

Figure 18. ArmtJture 1prin11 ten.rion Gdjuttm.ent tnee114t�.inn. 
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tension adjustment mechanism (fig. 18). Ro
tation of the ARMATURE dial clockwise 
causes the armature-spring arm to move down
ward, increasing the tension applied to the 
armature by its spring. Turning the dial coun
terclockwise decreases the spring tension. 

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

Seleetor mechanism operation .equence chart 

1 Start impulse received in eelector-magnet coils (fig. 13). 
2 SelectQr-magnet armature drops to spacing po��ition. 

3 Stop lever released by armature (B, fig. 15). 
4 Stop plate released by stop lever. 

5 Selector camshaft starts revolving (fig. 14). 
6 First code impulse pulls armature up or armature 

remains down, depending on whether impulse il! 
marking or sparing (fig. 16). 

i I No� 1 code-impulee cam pushes middle of No. 1 
l!t'lector lever. 

8 I No� 1 selector lever pivots about end of armature if 
armature is up (marking), or about eelector-lever 
pivot stud if armature is down (spacing impulee). 

9 I No. 1 selector lever puPhes No. 1 Y-lever clockwi8e 
if l!t'lector lever is pivoting about armature end 
(marking impulse) or oounterclockwiae if .ele<:tor 
lever is pivoting about pivot stud (spacing impulae). 

10 I Second, third, fourth, and fifth code impultea in tum 
operate the corresp<mding parts of the eele<-t.or 
mechanism, as described above for the first impulse, 
so thnt each Y-lever il! set elockwille or counter
clockwise as determined by its eorret�ponding code 
impulse. .. . ., 

11 1 Latch-tripping cam turns transfer lat<'h (par. lOt). 
12 

I 
Stop impulse received in eelector-magnet eoila. 

13 Armature pulled upward to marking positioll. 
14 Stop lever latched by armature (A, fi«. tl). 
15 StQp plate moves against atop lever. 
16 StQp plate held by atop lever. 
17 Selector camshaft stopped at end of }i revolution. 

are positioned clockwise or counterclockwise in 
accordance with the nature of each of the five 
code impulses of the code group (par. 19a and 
b). Five T-levers (fig. 19) are used to position 
the code rings. The T -levers are mounted on a 
common pivot stud that is attached to one arm 
of the transfer lever. Each T-lever is mounted 
above, and in alinement with, an associated 
Y-lever. The vertical arm of each T-lever is in 
engagement with a slot in the tail of an asso
ciated code ring. The five code rings (fig. 20) 
pivot around the stop.arm shaft. The code 
rings are moved to the marking and spacing 
positions as described in a and b below. During 
printing, the code rings of the TT-4B/TG are 
locked in their selected positions as described 
in d below. The TT-4A/TG does not include 
the code-ring locking feature. 

a. Condition Before Tramfer Operation. 
When the five Y-levers are being positioned 
(par. 19}, the transfer-lever latch holds the 

transfer lever in the counterclockwise position 
against the pull of the tnnsfer-lever spring, and 
the five T-levers are held above their respective 
Y-levers (fig. 19). 

�· 

b. Positioning T-levers and Code Rings. Im
mediately after the fifth selector cam posi
tions the fifth Y-lever, a lobe of the transfer
lever-latch tripping cam (fig. 14) pushes 
against one arm of the transfer-lever latch (fig. 
19). The latch pivots counterclockwise, releas
ing the lower arm of the transfer lever. The 
tension of the transfer-lever spring turns the 
transfer-lever clockwise and the T-levers move 
downward, against the upper arms of the Y
levers (fig. 20) . 

( 1) Setting code ring to marking position. 

IAL CLAMP 

If a Y-lever is in the marking (clock
wise) position when its associated T
lever moves downward, the right hand 
arm of tht! T-lever strikes the right 
hand arm of the Y-lever. The left 
hand arm of the T -lever clears the 
left hand arm of the Y-lever and the 
T-lever pivots counterclockwise, caus
ing its associated code ring to pivot 
clockwise to the marking position (A, 
fig. 20). 

' 

~ 
06-55-12 

( 

20. Transfer Operation 

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

(2) Setting code ring to spaeing position. 
If a Y -lever is in the spacing ( coun
terclockwise) position when the T
levers move downward, the left hand 

19 
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Figure 19. Tra:nlfer lever in latched position. 

arm of its associated T-lever strikes 
the left hand arm of the Y-lever and 
the T -lever pivots clockwise, causing 
its associated code ring to pivot 
counterclockwise to the spacing posi
tion (B,fig.20). 

c. Restoring Transfer Lever to Latched Posi

tion. When the transfer operation occurs (b 
above), the transfer lever must be restored 1.o 
its original position -(latched by the transfer
lever latch) to permit the positioning of the 
Y-levers in accordance with the code impulses 
of the next code group. 

20 

(1) During hte transfer operation, the 
"transfer-lever roller moves toward a 
low part of the transfer-lever restor
ing cam (fig. 20). Immediately after 
the transfer operation occurs, the re
storing cam starts to turn, ((2) be
low). A lobe of the restoring cam 
pushes the roller upward to cause the 
transfer lever to pivot counterclock
wise slightly until it is latched by the 
transfer-lever latch. 

(2) The transfer-lever restoring cam is 
fastened to one end of the function 
shaft (fig. 26). The function-shaft 
driving gear on the main shaft and 
the function-shaft driven gear on the 
function shaft rotate continuously 
when the motor is operating. The 
driven gear rotates freely on the func
tion shaft and the function shaft does 

not turn while the Y-levers are being 
positioned. When the transfer lever 
moves the T-levers downward to ac
complish the transfer operation, the 
function-clutch latch moves down
ward also, releasing an arm of the 
function-clutch drum. This action 
permits the function-clutch spring to 
push the function-clutch drum along 
the function shaft until the teeth of 
the drum are meshed with the teeth 
cut into the side of the rotating func
tion-shaft driven gear. The clutch 
drum is keyed to the flexible-coupling 
disk, the disk is fastened firmly to the 
function shaft, and the function shaft 
rotates whenever the function-clutch 
drum is pushed against the function
shaft driven gear. 

(3) When a lobe of the transfer-lever re
storing cam pushes the transfer-lever 
roller upward ((1) above), the func
tion-clutch latch also moves upward, 
into the path of an arm of the func
tion-clutch drum. When the arm of 
the drum strikes the roller of the 
function-clutch latch, the drum is 
cammed away from the teeth of the 
function-shaft driven gear, and the 
function shaft stops turning. The 
shaft remains stationary until an
other transfer operation occurs after 
the next code group is received. 

d. Locking Code Rings in Selected Posi

tion. Immediately after the transfer operation 
occurs, the code-ring locking bail of the TT-
4B/TG locks the code rings in their selected 
po3itions to prevent movement of the code rings 
during the printing operation (par. 22). The 
locking-bail cam on the function shaft (fig. 21) 
controls operation of the code-ring locking bail 
as described below. 

(1) When the Y-levers are being posi
tioned, the function shaft and locking
bail cam are stationary, the cam fol
lower is against a lobe of the locking
bail cam, the cam-follower lever is 
held in the clockwise position, the 
locking-bail lever is in the counter
clockwise position, and the lower end 
of the code-ring locking bail is held 
away from tht: code rings. 
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Figure !0. T-le11era aad C<Hk ritt.11• ••t to fft4rking o.ftd •pacing politiom. 

(2) The locking-bail cam on the function 
shaft begins to turn after the transfer 
operation (c(2) above) occurs. The 

cam follower drops to a low part of 
the cam, the cam-follower lever pivots 
e�unterclockwise, the locking-baillever 
pivots clockwise, and the eode-ring 
locking bail moves against the code 
rings, locking the code rings in posi
tion until the opposite lobe of the lock
ing-bail cam moves against the cam 
follower to release the code rings for 
the next transfer operation. 

e. Sequence of Tramfer ()peratiom. The fol-

COOE·RING 
CAGE PLAT£ 

CODE RING 

LOCKING·IAIL 
CAll 

LOCKING-8AIL 
SPRING 

TM5115-206·3&-214 

Figure !1. Cod.-ri.ng locking m.eckc&nilm (TT--'BITG). 

lowing chart lists the sequence of operations 
that occurs in the page printer immediately after 
the fifth eode impulse is received. 

1 

2 
3 
4 

Tranafer operation aequenee chart 

Transfer-lever-latch tripping cam pivots tranafer-
lever latch (fig. 19). 

Transfer-lever latch releases transfer lever (fig. 20). 
Transfer-lever spring pulls transfer lever clockwille. 
:ransfer lever movl'B five Function-clutch latch 

T-leven1 downward moves downward, re-
(fig. 20). leashing function-clutch 

drum (fig. 26). 
5 I T-levere transfer settings 

of Y -levers to code 
rings. 

Function-clutch spring 
pushl'B function-clutch 
drum against function
shaft. driven gear. 

6 

7 

Code rings form groove 
in line with stop bar 
to be selected. 

Stop bar moves into 
groove in code rings; 
previously selected 
stop bar pushed to 
nonselected position 
(fig. 22). 

Function shaft starts � 
revolution. 

Locking-bail cam follower 
moves to low part of 
cam: locking bail 
moves against code 
rings to lock them in 
selected position 
(TI-4B/TG, fig. 21). 

8 I Selected character printed or function accomplilhed 

9 
(par. 22). 

Transfer-lever restoring 
cam on function shaft 
pivots transfer lever 
counterclockwiae 
(fig. 20). 

· Lobe of locking-bail cam 
pivots cam-follower 
lever to move locking 
bail away from code 
rings (fig. 21). 

21 
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10 i T-lt"vcrs mov!' upward, l away from Y-levers. 

I 
11 1 Transfer-IPvt'r latch 

IOI"ks tran�fer lever in 
l'ounterrloekwise 
position (fig. Hl). 

I Function-clut<-h latl'h 
moves upward into path 
of arm on function-
clutch drum (fig. 26). 

Funrtion-clutl'h latch 
earns function-clutch 
drum out of engagement 
with funl'tion-t�haft 
driven gear: function 
ehaft 11tops <H revolu
tion completed). 

21 . Selection of Stop Ban by Code Rings 

A stop bar is selected by the code rings im
mediately after the five code rings are set to 
the marking or spacing positions as determined 
by the five code impulses of the received code 
group (par. 20). Thirty-two of thirty-five stop 
bars provided are used to control the point at 
which rotation of the square-shaft stop arm 
(fig. 19) is halted after each code group is re
ceived. The remaining three stop bars (fig. 23) 
do not affect rotation of the square-shaft stop 
arm; they activate mechanisms for the line
feed, carriage-return, and figures-shift opera
tions (pars. 24, 26, and 28). 

a. Stop-Bar Location. The stop bars are 
mounted in slots in the code-ring cage. Thirty
two of the stop bars are arranged in pairs in 
two semicircles, with one outer stop bar and 
one inner stop bar mounted in each slot. A 
compression-type stop-bar spring is mounted be
tween each pair of stop bars (fig. 22). The 
pressure of the springs causes the opposite ends 
of the 16 outer stop bars to press inward, 
against the outer surface of the notched, curved 
portion of the 5 code rings. The same spring 
pressure causes the 16 inner stop bars to press 
ou.tward, against the inner, notched surface of 
the code rings. Each of the 32 possible code 
combinations (fig. 2) is assigned to one of the 
32 stop bars. When a code combination is re
ceived, its assigned stop bar is selected by the 
code rings as described in b below. 

b. Stop-Bar Selection. The inner and outer 
surfaces of the curved portion of each of the 
code rings are notched (figs. 20 and 21). The 
pattern of notches in each code ring differs 
from the notch pattern of the other four code 
rings. When the transfer operation occurs, 

22 
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SELECTED OUTER 
STOI' IAR 
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Figure !!. C•f4war 'View of code-ring cage, al&ovnng 

•election of ot�ter atop bar br eotk ringa. 

each of the code rings_ is positioned clockwise 
or counterclockwise, and the five code rings 
form a groove in line with one of the stop bars. 
Pressure of the stop-bar spring causes the stop 
bar to move into the groove formed by the 
code rings, and the end opposite the spring 
moves into the path of one of the projections 
of the square-shaft stop arm. When the square
shaft stop arm starts rotating, one of its pro
jections strikes against the blocking end of the 
selected stop bar, and rotation of the stop arm 
friction-clutch driven is stopped . at that point. 
The point at which the stop arm is halted de
termines the selection of the character to be 
printed (par. 22) or the function to be per
formed (pars. 24-29). Figure 23 illustrates the 
location of each of the stop bars. The ends of 
the three extra function stop bars do not pro
ject into the path of the square-shaft stop arm 
and therefore have no control over rotation of 
the stop arm. 

22. Printing Operation 

The printing operation occurs immediately 
after a stop bar is selected by the code rings 
{par. 21). The printing operation includes se

lecting the character (a below) and printing the 
selected character (b below) . 

a. Character Selection. Twenty-six type 
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bars and their associated connecting bars are 
mounted in a semicircle in the carriage of the 
page printer (figs. 24 and 69). The type-select
ing arm is geared to the square shaft and ro
tates with it (fig. 24). The square shaft starts 
to turn immediately after the transfer opera
tion occurs and stops when it strikes against 
t}le selected stop bar (par. 21). When the se
lected stop bar halts rotation of the square shaft, 
it causes one of the fingers of the type-selecting 
arm to be aligned with one of the 26 connect
ing bars. The type-selecting arm then pushes 
the connecting bar forward to cause printing 
( b below). Power to rotate the square shaft is 
obtained from the main shaft (c below). 
Bouncing of the square-shaft stop arm when it 
strikes the selected stop bar is prevented by the 
stop-arm antibounce clutch (d below)• 

SELECTED' 
STOP BAR 

b. Printing of Selected Character. Printing 
occurs immediately after rotation of the type
selecting arm is halted (a above). A lobe of 
the print cam (fig. 25) causes the print-cam fol
lower to pivot counterclockwise, causing the 
print-bail blade to move forward sharply. The 
print-bail blade is engaged in the groove of the 
grooved nut on the shaft of the type-selecting 
arm. The type-selecting arm pushes the alined 
connecting bar forward to cause the type bar 
to strike against the platen. The roller of the 
print-cam follower then moves to a low portion 
of the print cam, causing the type-selecting arm 
to return to the rearward position. The print 
cam is firmly fastened to the function shaft 
(fig. 26) and turns 1;2 revolution each time :he 
transfer-lever latch tripping cam trips the 
transfer lever (par. 20b). 

c. Square-Shaft Rotation. The square shaft 
does not turn while the code impulses are be
ing received in the page printer and theY-lev
ers are being positioned. When the last Y-lever 
is positioned, the transfer-lever-latch tripping 
cam (fig. 26) trips the tr:ansfer-lever latch to 
start the transfer operation, and the function
clutch latch moves downward (par. 20b). The 
teeth of the function-clutch drum engage the 
teeth in the side of the function-shaft driven 
gear. At this time, the function shaft starts 
turning because the function-shaft driven gear 
is in mesh with the constantly rotating func
tion-shaft driving gear on the main shaft. The 
square-shaft driving gear on the function shaft 

\ 
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CONNECTING Ult 
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Figure !5. Printing mechani.-m. 

is driven by a friction clutch that includes a 

clutch disk and a felt friction plate on each side 
of the gear. When the function shaft turns, 

the friction clutch causes the square-shaft driv
ing gear to turn the square-shaft driven gear 

and the square shaft until the stop arm strikes 

TYPE-SELECTING-ARM CLAW c:::lJ 

SOUARE-SHAFT SLIDING GEAR 

FUNCTION-SELE CTING-ARM CLAW 

the selected stop bar. The function shaft con

tinues to turn until the function-clutch drum 
is caromed away from the funetion-shaft driven 

gear by the function-clutch latch which has 
been moved upward to the latching position 

by the transfer-lever ·restoring cam (par. 20c). 

FUNCTION-SHAFT DRIVING GEAR TRIPPING CAM 

FUNCTION-S HAFT DRiVEN GEAR TM5815-206-35-176 
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Figure !6. Mechanical power trans/ r from main ahaft to function ahaft and •quare alw.ft. 
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Figure !7. Stop-e"" antibounce clutch., cutaway view. 

d. Stop-Arm Antibounce Clutch. The square
shaft stop arm must not bounce backward 

when the stop arm strikes the selected stop 
bar ( b above). This requirement is necessary 
because a finger of the type-selecting arm must 
be in alinement with one of the connecting bars 
when the type-selecting arm is moved forward 
to cause printing. Stop-arm bounce is prevented 
by the antibounce clutch, which consists of 
the housing, rotating clutch member, four roll
ers, and four compression-type springs (fig. 
27) . The housing is pinned to the code-ring 
cage and cannot rotate. The rotating clutch 
member is part of the stop-arm shaft and ro
tates clockwise with the shaft until the stop 
arm strikes the selected stop bar. Stop-arm 
bounce (counterclockwise movement of the ro
tating clutch member) is not possible, because 
the springs keep the rollers wedged between the 
flat surfaces of the rotating clutch member and 
the inner circumference of the housing. 

e. Sequence of Printing Operations. The fol
lowing chart lists the sequence of operations 
that causes the printing of a character by the 
page printer. 

23. Carriage-Feed Operation 
The carriage (fig. 28) moves one space to 

the right automatically each time a character 
is printed. The carriage-feed operation causes 
clockwise rotation of the carriage-rack driving 
gear, to cause the carriage to move to the 
right. When a carriage-return code group is 
received, the carriage-rack driving gear rotates 
counterclockwise and the carriage moves to the 
left hand margin (par. 24). 

a. Carriage Support. The front of the car

riage is supported by the guide rail (17, fig. 

2 

3 

Priotio��: operation �ueoee chart 

Ae a result of transfer operation (par. 20), eelected 
stop har moves into groove in code rings; function 
shaft starts �revolution (fig. 26). 

Square-shaft stop arm Print cam starts � revo-
and type-selecting arm lution (fig. 25). 

Square-shaft stop arm Lobe of print cam pivota 
strikes selected stop print-cam follower. 
bar; �ype-selecting 
arm aligned with cor-
rect connecting bar. 

- 4 I Print-bail bll:.de pushes type-selecting arm and con
necting bar forward. 51 Type bar moves upward to print character. 

6 Print-cam follower moves against low pa1 t of print 
cam. 

7 I Print-bail blade, type-selecting arm, and connecting 
bar moved rearward; type bar moves downward. 

8 I Print cam and function shaft complete � revolution 
(fig. 26). 

85). The rear of the carriage is supported by 
the square-shaft sliding gear (24, fig. 63), 
which is in mesh with the type-selecting-arm 
gear on the rear of the carriage (fig. 25). Two 
projections of the carriage-support bracket 
(10, fig. 85) engage the groove in the square
shaft sliding gear, and the g:ear slides along the 
length of the square shaft as the carriage moves 
to the right and left. 

b. Carriage-Feed Shaft Assembly. Power to 

turn the carriage-feed shaft (fig. 28) is ob
tained from the main shaft (carriage-feed 
worm in mesh with carriage-feed-shaft gear) . 
When the motor is operating, the fork of the 
carriage-feed friction clutch and the center 
clutch disk rotate continuously, exerting a 
counterclockwise torque against the carriage
feed ratchet, which is firmly fastened to the 
carriage-feed shaft. When the carriage-feed 
pawl releases the carriage-feed ratchet (c be

low), the torque of the friction clutch turns the 
carriage-feed shaft, the drive collar, and the car

riage-feed-clutch drum. The carriage-feed driv
ing gear turns co Jnterclockwise to cause the 
carriage-rack driving gear to turn clockwise to 

feed the carriage to the right. 

c. Carriage-Feed Control. Movement of the 

carriage-feed pawl is controlled by the carriage

feed link (fig. 28) and the function-selecting 

arm mechanism (fig. 29). 

( 1) The function-selecting arm is at

tached to the square shaft (fig. 26), 

2S 
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Fi,ttre II. Carriage-feed wuclaftW.. 

and rotates and stops with the square
shaft stop arm. The function cam, 

on one end of the function abaft, 
starts to turn 1h revolution each time 
the transfer operation occurs (par. 
20b). When a lobe of the function 
cam pushes the roller end of the func
tion-cam follower (fig. 29), the upper 
arm of the follower pushes the func
tion-selecting arm toward the punch
bar guide block. 

(a) If one of the fingers of the function
selecting arm is alined with a slot 
in the guide block, the function-se
lecting arm moves into the Blot and 
carriage feeding does not occur. 

(b) If the finger moves against a aolid 
portion of the guide block. further 
movement of the function-selecting 
arm and the upper arm of the func
tion-cam follower is halted. Con
tinued movement of the function-

cam-follower roller to the right 
causes the support lever to pivot 
clockwise slightly and the lower 
arm of the support lever turns the 
carriage-feed lever countercloek
wise, pulling the carriage-feed link 
horizontally. 

(2) When the carriage-feed link is pulled 
horizontally (fig. 28), it pivots the car
riage-feed pawl slightly. The upper 
latching arm of the pawl releases the 
carriage-feed ratchet, the lower latch
ing arm of the pawl moves into the 
path of the ratchet tooth, and the 
friction clutch rotates the ratchet 
slightly until it is stopped by the lower 
latching arm of the pawl. Continued 
rotation of the function cam (fig. 29) 
causes the roller of the function-cam 
follower to move to a low portion of 
the cam. The support lever is pulled 
counterclockwise by its spring, per-

' 
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Figure f9. Functio?t-aelecting a.rm a.nd a.BBocia.ted 
mech.aniam. 

mitting the feed-pawl spring (fig. 28) 
to pull the lower latching arm of the 
pawl upward, away from the ratchet, 
and the upper latching arm down
ward, into the path of the next tooth 
on the ratchet. The carriage-feed 
friction clutch again turns the ratchet 
slightly until it is stopped by the up
per latching arm of the pawl. 

(3) Total rotation of the carriage-feed 

CARRIAGE-RACK DRIVINt 
GEAR SHAFT 

.} . 

ratchet during operation of the car
riage-feed pawl ((2) above), equals 
the distance between two teeth of the 
ratchet. When the ratchet rotates an 
amount equal to this distance, the car
riage-feed driving gear and the car
riage-rack driving gear rotate suf
ficiently to move the carriage one 
space to the right. 

d. Carriage-Feed Blocking. When the car
.riage reaches the right hand margin, carriage 
feeding is halted by the carriage-feed !"�locking 
lever (fig. 30 and 31). The blocking lever is 
mounted on the carriage-rack driving gear 
shaft and rotates with the carriage-rack driving 
gear during carriage feeding. Carriage fj:!eding 
stops when the arm of the carriage-feed block
ing lever moves into the path of the lower arm 
of the carriage-feed pawl. Under these condi
tions, the blocking lever prevents the lower 
latching arm of the carriage-feed pawl from 
releasing the carriage-feed ratchet until the 
carriage-return operation occurs (par. 24). 

e. Sequence of Carriage:-Feed Operations. The 
following chart lists the ·sequence of operation 
for carriage feeding. 

Carriqe--fe.d t•peration aequenee chart 

Code ,;roup ra.-eived; character �IPCted for printing 
(par. 22). 

2 I Funrtion-cam \ohe moves funrtion-cam follower 

(fig. �l). 

3 I Function-cam follower pivots about its upper end 
(function-eclt-eting arm blocked). 

CARRIAGE- FEED 
RATCHET 

CARRIAGE-FEED 
PAWL 

,CARRIAGE -FEED 

Tllol5815·206-55·216 

Figure 10. Carria.ge-feed blocking m.echaniam, TT--'B/TG. 
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Carrlace-feed operation eequenee chart-CoatiiWid 

4 Support lever pivota clockwise. 
5 Carriage-feed lever pivota counte�clockwiae. 
6 Carriage-feed link pulled (fig. 28). 
7 Carriage-feed pawl pivots. 
8 Carriage-feed ratchet starts turning (friction drive). 
9 Carriage moves slightly to right. 

10 Function cam restores function-cam follower. (fig. 29). 
11 Support lever pivots counterclockwise. 
12 Carriage-feed lever pivota clockwile. , 
13 Carriage-feed link moves horizontally (fig. ia). 
14 Carriage-feed pawl upper latching &rm movee down

ward. 
15 

I 
Carriage-feed ratchet tooth engagee carriage-feed pawl. 

16 Carriage-feed ratchet wheel held stationary and car

riage stopped. (Carriage has moved one space to 
right.) 

24. Carriage-Return Operation 
The carriage returns to the left margin 

when the page printer receives the carriage

return code group (fig. 2) or when the man
ual carriage-return button on the right side of 

the page printer is pressed. The carriage-rack 
driving gear (fig. 28) rotates counterclockwise 
to move the carriage to the left. This move
ment is caused by pivoting the carriage-re
turn-clutch lever in the direction shown in B, 
figures 32 and 33. When the lever pivots as 

shown, the carriage-return clutch drum en
gages the constantly rotating carriage-return-

28 

clutch disk (A, figs. 82 and 83) and the 
carriage-feed-clutch drum is disengaged simul
taneously from the carriage-feed driving gear 
(B, fig. 32 and 33). When the carriage-return 
clutch members are engaged, the carriage-re
turn driving gear turns clockwise, the carriage
return driven gear and carriage-rack driving 
gear turn counterclockwise, and the carriage 
moves to the left. 

a:. Code Group Selection of Ca.rriage-Retun� 
Opera.tion. When the transfer operation (par. 
20) occurs after the fifth code impulse of the 
carriage-return code group is received, the car

riage-return stop bar, located between the fig
ures-shift and line-feed stop bars (fig. 23), 
moves into the groove formed by the code rings. 
The opposite end of the stop bar moves away 
from the upper latching arm of the carriage

return sensing lever (fig. 34). The carriage
return sensing-lever cam starts turning when 

the transfer operation occurs. As a lobe of the 
cam moves away from the lower arm of the 
sensing lever, the sensing-lever spring causes 
the vertical carriage-return link to move UP
ward, moving the horizontal carriage-return 
link in the direction shown in figure 84 and in 
A, figures 32 and 33. The horizontal link pulls 
the double-blocking lever of the TT-4B/TG (B, 
fig. 82) or the carriage-return operating lever 
of the TT-4A/TG (B, fig. 33), pivoting the ear- � 
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Figure 3ft. Carriag�-r�turn mechaniam, TT-4B/TG. 

riage-return clutch lever to push the carriage
return clutch drum into engagement with the 
carriage-return clutch disk. One arm of the 
carriage-return latch locks the carriage-return
clutch lever in the counterclockwise position 
until the latch-tripping arm on the carriage-re
turn driven gear pivots the carriage-return latch 
(c below). 

b. Manual Carriage.:Return Operation. The 
carriage-return operating lever of the TT-
4A/TG (A, fig. 35) and the double-blocking 
lever of the TT-4B/TG (B, fig. 35) may be 
moved manually to cause return of the car
riage. When the manual carriage-return but
ton on the right side of the page printer is 
pushed to the left, the manual carriage-return 
lever pivots counterclockwise and the trip pawl 

pushes the carriage-return operating lever of 
the TT-4A/TG or the double-blocking lever of 
the TT-4B/TG to start the carriage-return 
operation . 

c. Completion of Car·riage-Return Operation. 

The carriage-return-clutch members must re
main engaged and the carriage-feed clutch 
members disengaged (fig. 32 and 33) until the 
carriage reaches the left margin. This condi
tion is accomplished by keeping the carriage
return-clutch lever (B, fig. 32 and 33) locked 
in the counterclockwise position ((1) through 
(3) below) until the carriage reaches the left 
margin. 

( 1) When the rear arm of the carriage-re
turn operating lever of the TT-
4A/TG is pulled counterclockwise (B, 
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F&,1lre 61. Carriage-return WteclwlxiBm, '1''1'---'A/TG. 

fig. 83), the carriage-return latch 
pivots to lock the front arm of the 
operating lever in the counterclock
wise position. 

(2) When the rear arm of the double-lock
ing lever of the TT-4B/TG is moved 
counterclockwise (B, fig. 32), it pivots 
the carriage-return clutch-actuating 
lever counterclockwise also and the 
actuating lever is locked in this posi
tion by the carriage-return latch. 

(3) The carriage-return driven gear ro

tates counterclockwise during the car-

riagc-return operation. WhP.n the car
riage reaches the left margin, the 
latch-tripping arm on the carriage-re
turn driven gear pivots the carriage
return latch -to release the car
riage-return operatir.g lever of the 
TT -4A/TG and the carriage-return 
clutch-actuating lever of the TT-
4B/TG. Tension of the carriage-feed 
clutch-lever spring causes the car
riage-return-clutch lever to pivot, 
placing the carriage-return operating 
lever or the carriage-return-blocking 
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Figure 1,4. C11rriage-return •eMing meciLa.ninn.. 

lever in the normal clockwise position. 
The TT-4B/TG includes a throw-out 
lever that is fastened to the top of the 
shaft on which the double-blocking 
lever is mounted. If, for any reason, 

the piloting of the carriage-return 
latch does not cause disengagement of 
the carriage-return elutch. the latch
tripping arm moves against the 
throw-out lever to disengage the 
clutch. 

d. Restoring Carriage-Return Sensing Lever. 

A lobe of the carriage-return sensing-lever cam 
pushes the carriage-return sensing lever up
ward (fig. 34) immediately after the carriage 
starts to move to the left. If the next code 
group received is not a carriage-return codE: 
group, the code rings are repositioned to form 
a groove in line with a stop bar other than the 
carriage-return stop bar, and the code-ring end 
of the carriage-return stop bar is pushed in a 
direction to cause the opposite end of the stop 
bar to move under the arm of the carriage-re
turn sensing lever. In this position, the stop 
bar prevents downward movement of the sens
ing lever until the next carriage-return code 

.�:--> : � �:,. -

�-c �-..... � 

group is received. When the sensing lever is 
restored to its upper position, the horizontal 
carriage-return link moves in a direction op
posite to that shown in figures 32 through 34. 
The carriage-return operating lever of the TT-
4A/TG and the double-blocking lever of the 
TT-4B/TG do not move with the horizontal 
link because of the latching action of the car
riage-return latch (c above). A slot in both 
levers permits a slight movement to the right 
of the horizontal link without movement of its 

. associated operating lever or double-blocking 
lever. 

e. Deceleration of Carriage. When the car
riage approaches the left margin during the 
carriage-return operation, the decelerating 
arm and decelerating cam (A, fig. 32 and 33) 
slow down movement of the carriage to reduce 
shock and prevent damage. The decelerating 
arm is pinned securely to the carriage-return 
driven gear, and the decelerating cam is bolted
to the carriage-return driving gear. The pro-

Figure 85. 
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jection on the end of the decelerating arm en

ters the notch in the cam when the carriage 

is approximately seven-eighths inch from the 

left margin. No teeth are provided on that por

tion of the carriage-return driven gear that 

would be in mesh with the driving gear when 

the arm enters the notch in the cam. As the 

driving gear continues to turn clockwise, the 

cam raises the decelerating arm to move the 

carriage to the left margin. As the arm enters 

deeper into the cam notch, the rate of carriage 

movement is decreased until the latch-tripping 

arm on the . driven gear causes disengage

ment of the carriage-return clutch members ( c 

above). 

f. Carriage-Return Friction Clutch. The car

riage-return driving gear (fig. 33 and 36) is 

driven by two clutches on the carriage-return 

shaft. The carriage-return jaw clutch consists 

of the carriage-return-clutch drum and the car

riage-return-clutch disk. The disk rotates con

tinuously when the motor is operating. The 

clutch drum rotates only when it is moved 

into engagement with the clutch disk. The car

riage-return friction clutch transfers power 

from the clutch drum to the carriage-return 

driving gear. The friction clutch is included 

as a safety feature to prevent equipment dam

age caused by a sudden stop of the carriage. 

The spring of the clutch causes the driving 

gear to be pressed tightly between the clutch 

sleeve and felt friction plate on one .side, and 

another felt friction plate and a friction disk 

CLUTCH 
SLEEVE 

12 
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fELT fP.ICTION PLATES 
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Figure 86. Carriage-return elutcAfll. 

,, 

on the opposite side. The adjusting collar per

mits adjustment control of the spring compres
sion to control the amount of torque the clutch 
supplies before slippage occurs. 

g. Carriage-Return Blocking Feature. The 
carriage-return blocking lever is used to pre
vent engagement of the carriage-return clutch 
when the carriage is at the left hand margin 
and a carriage-return code group is received. 
The carriage-return blocking lever is mounted 
on, and rotates with, the carriage-rack driving 
gear shaft (fig. 38 and 39). When the carriage 

is at the left-hand margin, the blocking lever 

blocks movement of the double-blocking lever of 

the TT-4B/TG (fig. 37) and the carriage-re

turn operating lever of the TT-4A/TG (fig. 

38). Under these conditions, the carriage-re

turn-clutch drum (fig. 32 and 33) does not 

move into engagement with the carriage-re

turn clutch disk. 

h. Sequence of Carriage-Return Operations. 

The sequence of operations that occur when 

the carriage-return code group is received is 

described in the following chart. 

Carr�e-retum -1ueue<> rhart 

1 �� CarriagP-rP: code group roceived; Y -levers posi
tioned ac-cordingly (par. 1 9a IIJJd b). 

2 1 Tnm�fer levl'r relea.'!ed by tran,.fer-lever latch (par. 20). 
3 I Code rin�t� fom1 groovCII I Fum·tion shaft st:.rtlo 

for n.rriage-return revolving. 
atop l:ars (par. 21). 

4 I Carriage-return stop 
bart< mov<.-d into 

Lobe of carriage-return 
��ensing-levt•r cam moves 
past carriage-return 
l!ensing lever (fig. 34). 

ITOOVL'S. 

51 Carriage-1-etun1 l!f'ntung lever moves downward. 
6 Vertical carriage-return link moves upward. 
7 

I 
Carriage-return bell crank pivots. 

R Horizontal carriage-return link movPS t� left (fig. 
a2 and :�a). 

9 

10 

11 

Double-blocking lever of TT--iB/TG pivou; c:arri:�.ge
rcturn rluti.-h-aduating l<'vcr lah'hL-d by carriage
return latch. Carriage-return latrh cngag('tj car
riage-return o['<'rHtjng lever of TT--4A/TG. 

Curriage-n,turn-clutrh 1 Carriagt'-fl'turn ��entting 
lever pivots; carriage- lever raised by carriage-
feed-clutch lev<'r pivo�. return ��ensing-lever cam 

Carri:t!l:e-retum-clutrh 
drum engng<'tt clutch 
disk; curri:lge-feed
clutch drum movea 
awa); from carriage
feed driving gear. 

(fig. 34). 
Carriage-return bell crank 

pivots and horizontal 
c:arriagP-return link 
moves to left (fig. 34). 
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Carriage..,.,turn oequenee chart -Coothued 

12 I Carriage-return driving 
gear turns carriage
rE-turn driven gear and 
carriage-rark driving 
gear; rarriagE' mnves tG 
left; carriage-ft'erl 
driving gear idles (fig. 
32 and 33). 

Fum•tion l!lhaft atops after 
completing � revolution. 

13 I Carriage nears left 

I 
Carriage-return .wp 

margin. bar latchf's c.a.rria.ge
retum sen;;in,; lever 
wlwn next !'"'Ode group 
is rereived (par. 3.3b. 

14 I Decelerating arm engages deeelerating c.am. (fig. 
32 and 33). 

15 I Carriage-return driven gear teE'th clea.r carriage-
return drive gE'JI.r teeth. 161 Carriage decelerates as it reaches left margin. 

17 Latch-tripping arm strikes carriage-return latch. 
18 Carriage-return latch ,. Latch-tripping arm of 

releases carriage-re- TT-4H/TG contacts 
tum-clutch actuating throw-out lever. 
lever or TT -4B /TG 
or carriage-return 
operating lever of 
TT-4A/TG. 

19 I Carriage-feed-clutch spring pulls carriage-feed-clutch 
lever and carriage-return-clutch lever. 

20 I Carriage-return clutch I Carriage-feed clutch drum 
drum moves away I moves into engagement 
from carriage-return- with carriage-feed driv-
clutch diak. ing gear. 

21 I Carriage stopped at left margin. 

25. Margin-Bell Operation 
The margin bell rings _automatically to warn 

the operator that the carriage of the page 
printer is six spaces from the right margin. 
During carriage feeding (par. 23), the carriage
rack driving gear rotates clockwise to move 
the carriage to the right, and the pawl trip
ping arm, attached to the carriage-rack driv
ing gear (fig. 39), rotates with the gear. AB 
the carriage nears the right margin, the pawl 
tripping al'ln lifts the margin-bell pawl; this 
causes the margin-bell clapper to pivot counter
clockwise. Further rotation of the gear causes 
the pawl· to slip past the pawl tripping arm 

and the clapper spring pulls the clapper up
ward sharply to strike the margin bell. Dur
ing the carriage-return operation (par. 24), 
the carriage-rack driving gear rotates counter
clockwise. The pawl tripping arm moves 
downward, pivoting the pawl until the trip
ping arm moves beyond the pawl and the pawl 
spring pulls the pawl to the normal (upper) 
position. 

26. Figures-Shift Operation 
Twenty-four of the type bars in the page 

printer print a letter when the platen is in 
the letters-shift (lower) position and print a 

numeral or punctuation mark when the platen 
is in the figures-shift (upper) position (fig. 
2). Printing does not occur when either the 

II 
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letter S or the letter H code group is received 
while the platen is in the figures-shift po.'\ition 
(par. 31 and 32). The platen is moved to the 
figures-shift position as described below. 

a. Selecting Figures-Shift Operation. The 
figures-shift code group must be received by 
the page printer to cause the. platen to move 
to the figures-shift position. When the transfer 
operation occurs (par. 20), the code rings are 
positioned to form a groove in line with each 
of two figures-shift stop bars (fig. 23). Each 
stop bar moves into its associated groove. 

( 1) When the outer end of the figures
shift stop bar that is mounted next to 
the carriage-return stop bar (fig. 23) 

MARGIN-SELL CLAPPER 

MARGIN BELL 
TM 5815- 206· !5-181 

Figure 39. Ma7·gi11-beU mecluuti.rm • 

... 

moves into its groove, the inner end 
of the stop bar moves away from the_ 
latching arm of the figures-shift sens
ing lever (fig. 40). When the stop 
bar is in this position, the sensing 
lever is free to follow the contour of 
the figures-shift sensing-lever cam 
when the cam rotates ( b below). 

(2) When th� outer end of the figures-shift 
stop bar, which shares a slot in the 
code-ring cage with the stop bar for 
the letter Z, moves into its groove in 
the code rings, it moves into posi
tion to stop rotation of the square
shaft stop arm. When the square-shaft 
stop arm strikes the stop bar, the fol
lowing action occurs: 

(a) The type-selecting arm stops at a 

point where it is not alined with a 

connecting bar and no symbol is 
printed by the page printer when 
the type-sele<>ting arm is moved for
ward by the print-bail blade (par. 
22). 

(b) The function-selecting arm stops at 
a point adjacent to a notch in the 
punch-bar-guide block (fig. 49). 
When stopped at this point, car

riage-feeding (par. 23) is pre

vented and the carriage remains 
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motionless when the platen is 
moved upward to the figures-shift 
position. 

b. Moving Platen to Figures-Shift Position. 
The figures-shift sensing-lever cam starts turn
ing when the transfer operation occurs (par . 
20). Tension of the sensing-lever spring causes 
the figures-shift sensing lever to move down
ward when a low part of the cam moves adja
cent to the sensing lever. The upper arm of 
the sensing lever also moves downward against 
the slanted portion of two projections of the 
figures-shift-cam follower. Continued down
ward movement of the sensing lever causes the 
lower end of the figures-shift-cam follower to 
move horizontally until the roller attached to 
the lower end of the follower is undf\r the fig
ures-shift cam. Continued rotation of the func
tion shaft causeR a lobe of the figures-shift cam 
to push the cam follower downward. The fig
ures-shift bell crank pivots counterclockwise, 
pulling the figures-shift link in the direction 
shown in figure 40. The platen frame pivots 
counterclockwise, moving the platen upward to 
the figures-shift position. The platen is locked in 
the figures-shift position as. described in d 
below. 

c. Releasing Platen Lower-Case Latch· (TT-
4B/TG Only). The platen-blocking arm and 
the platen lower-ease latch (fig. 41) are used 
to lock the platen of the TT-4B/TB in the 

letters-shift position until the figures-shift sens
ing lever moves to a low portion of its cam ( b 
above). When the sen�ing lever pivots, the 
curved arm of the sensing lever moves upward 
against one arm of the platen lower-case latch. 
The upper arm of the latch moves &way from 
the latching end of the platen-blocking &rm, 
and the arm is free to move downward when 
the platen (on the opposite side of the platen
frame pivot point) moves upward. 

d. Latching Platen in Figures-Shift Porition. 
When the platen frame pivots to move the 
platen upward, one end of the platen-latching 
arm (A, fig. 40) moves downward; this causes 

the aperture gate to move in the direction in
dicated. When the gate is moved to this posi
tion, the platen latch (fig. 42) engages a pro
jection of the gate to lock the platen-latching 
arm in the lower position, and the platen in 
the figures-shift position. 

e. Sequence of Figures-Shift Opera.ticrnB. The 
following chart lists the sequence of opera
tions that occur when the page printer receives 
the figures-shift code group. 

F�hift operation eequence chart 

Figures-shift code group received; Y- leven positioned 
accordingly (par. I9a t.nd b.) 

2 I Transfer-lever-latch tripping cam tripe tranafer-lever 
lat�h (par. 20). 

15 
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3 I T -levers and rode rings 
positioned for figures
shift eelection. 

I Function-clutc-h drum 
released by function
C'Iutch latch (fig. 26), 

4 I Code rings form groove 
in line with both fig
Ure!Hihift atop bars. 

Funetion-clutrh drum 
pushed into engag�>ment 
,.,-ith function-shaft driv
ing gear by function
clutch spring. 

5 I Figure!Hihift stop bars 
move into grooves in 
code rings. 

Funrtion shaft and square 
shaft start turning. 

6 I Figures-shift! eensing 
lever moves to low 
part of figures-shift 
!lensing-lever earn 

(fig. 40). 

Square shaft rotate!' until 
square-shaft stop arm 
11trik,.,. fi�tUres-shift 
stop bar. 

7 I Figures-shift eensing 
lever move:� lower end 
of figures-shift-cam 
follower toward figures
shift earn. 

Curved arm of figures
shift Bf'nsing lever pivots 
platen lower-case latch 
('IT-4B/TG) (fig. 41). 

8 I Roller of figures-shift- I Upper arm of platen lower-
earn follower moves case lst.C'h move11 away 
under figures-shift from platen-blocking 
earn. I arm ('IT-4B/TG). 

9 I Lobe of rotating figures-shift cam pushes figures
shift-cam follower downward. 

10 I Figures-shift bell crank pivots, pulling figure!Hihift 
link rearward. 

11 I Platen frame pivots; platen moved upward to figures
shift position. 

12 I Platen-latching arm and Platen-blocking arm moves 
aperture gate move downward, below latch-
downward; latched in ing aurfact> of platen 
lower position by lower-c&l!!" latch ('IT-
platen latch. tB/TG) {fig. 41 J. 

13 I Lobe of figures-shift eensing-lever cam pivot� figures
shift eensing lever to original position !fig. 40l. 

14 I Lower end of figures- l Arm of hmetion-crutch 
athift-cam follower drum !!�trikes function-
moves away from eJutch lateh, drum moves 
figures-shift earn. awav from function

abaft driving gear; func
tion shaft Btops turning 

(6g. 26). 

27. LeHers-Shift Operation 
When the letters-shift code group is re

ceived, the letters-shift mechanism moves the 

platen to the letters-shift (lower) position as . 

described below. 

a. Selecting Letters-Shift Operation. When 

the letters-shift code group is received (all five 

code impulses marking), the five Y-levers 

are set to the marking position. When the 

transfer operation (par. 20) occurs: 

a6 

(1) The code rings are positioned to form 

a groove into which the letters-shift 

stop bar moves (fig. 23). 

(3) The square shaft rotates until the 

square-shaft stop ann strikes the let

ters-shift stop bar. When this occurs : 

(a) The function-selecting ann stops at 

a point where it is aligned with 

the letters-shift punch bar in the 

punch-bar guide block (fig. 29). 

(b) The type-selecting ann stops at a 

point where it is not alined with a 

connecting bar. No symbol is 

printed by the page printer when 

the letters-shift code group is 

received. 

b. Mov·ing Platen to Letters-Shift Position. 

Immediately after the function-selecting ann 
is stopped at a point where it is alined with 

the letters-shift punch bar, a lobe of the func

tion cam (fig. 29) causes the function-cam fol

lower to pivot counterclockwise. The top of the 

function-selecting cam follower causes the 

function-selecting arm to push the letters-shift 

punch bar toward the center of the page printer 

(fig, 42). This action causes the letters-shift 

lever to pivot counterclockwise. The platen 

latch pivots clockwise, releasing the aperture 

gate. The weight of the platen causes it to move 

downward. The platen-latching arm and aper
ture gate move upward where they remain 

until the next figures-shift code group is 

received. 

c. Locking Platen in Letters-Shift Position. 

When the platen moves downward to the let

ters-shift position (b above), the latching end 

of the platen-blocking arm (fig. 41) moves up
ward. The platen-blocking arm is held in the 

upper position by the platen lower-case latch 

until the next figures-shift code group received 

causes the curved arm of the figures-shift sens

ing lever to pivot the platen lower-ease latch 

counterclockwise when the platen is to be 
raised to the figures-shift position (par. 26b). 

d. Sequence of Letters-Shift Operations. 

The following chart lists the sequence of opera

tions that occur when the letters-shift code 

group is received by the page printer. 
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Figure 1,1. Platen-blocking meckaniam. 

Lettf'rs-shift OPf'ration M"quence r.hart 

I 11 l.Rtters-shift codt• group rcl'eived; Y -ll'verM po�itioned 
accordingly (par. Wa and b). 

2 1 Transfer-lt•vl.'r-lat.eh trippi?g ram trip� transfer-lever 
latch (par. 20). I 3 I T-lt>vcrR and code rings 1 Funetion-dut<'h drum re-
positioned for sPlc,·- i lca:sed by fundion-
tion of letters-shift rlut<�h latch (fi,;. 26). 
operation . 

Funetion-f'lutrh drum 4 I Code rings form groovc 
in line with letters
shift stop bar. 

pushed into engagl'ment 
with funrtion-ehaft 
driving gPar by funrtion
clutch epring. 

5 ,. Letters-s�ift stop bar
_ moves mto groove m 

code rings. 

1-'unction ehaft and ��quare 
shaft sta.rt tumin,;. 

6 I Square shaft rotates until square-shaft stop arm strikes 
letters-�hift �top har; finger of funl"lion-f!<•lecting 
arm aligned with leth•rs-l'hift punch htu in punch
bar guide bl()('k. 

7 I Lobt> of function eam pivots function-<$.ID follov.·er 
coun tercl()(' k¥. i� (fig. 29). 

8 I Function-seleeting arm pu�ht"ti letters-shift punch har 
toward center of p:ige printt•r (fig. 42). 

9 I Letters-shift levpr pivots eount<'rrlockwise; platen 
latch pivotH clockwise. 

10 I Gravity causes platen to move to letters-shift position; 
platen-latching arm and apcrture gate movP upward. 

11 I Platen-blocking arm of TT-4B/TG moves upward; 
locked in apper position by platen lower-case latch 

I 
(fig. 41). 

12 Low portion of function cam pivots function-cam 

1 follower clockwise (fig. 29). 
13 1 Function-selecting :.rm muveH away from lctt<'rs-shift 

punch bar. 

14 I Spring pulls plat••n latrh countcrrloekwise, letters
llhift lever pivots clockwise; lcttcrs-shift punch bar 
moves to the right to the unopcrated position. 

15 I Arm of funr.tion-dutch drum Htrikes function-clutch 
latch; drum moves aw:.\· from fum·tion-shaft driv

ing gear. Functi<m s11aft �top� turning (fig. 26). 

"''<".,<' 

28. Line Feed Operation 
The line-feed mechanism (fig. 43) is used to 

turn the platen one or two line spaces when 

the line-feed code group is received. The posi

tion of the single-double line-feeci le\er deter

mines the amount of platen rotation (fig. 44). 

a. Selecting Line Feed Operation. When the 

line-feed code group is received by the page 

printer, the five Y-levers are positioned in ae-

LETTERS·SHIF'T 
LEVER 

TT-"8/TG 

PLATEN-LATCHING ARM 
FIGURES-SHIFT POSITION) 

TT-"-l/Tto 

TM5815-206-35-4D 

Figure 42. Letters-shift .mechanilrm. 
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Figv_,.. u. Liru-feed tltecluntinl. 

cordance with the code impulses of the eode 
group (fig. 2). After the fifth Y-lever is posi
tioned, the transfer operation occurs (par. 20). 
The code rings are positioned to form a groove 
in line with each of two line-feed stop bars 
(fig. 23). Each stop bar moves into its asso
ciated groove. 

Jl 

(1) When the outer end of the line-feed 
stop bar that is mounted between the 
carriage-return stop bar and the let
ter Q stop bar moves into its groove 
in the code rings, the inner end of the 
stop bar moves away from the upper 
arm of the line-feed sensing lever (fig. 
43). When the stop bar is in this po
sition, the sensing lever is free to fol
low the contour of the line-feed sens
ing-lever cam when the cam rotates 
(b below). 

(2) When the outer end of the line-feed 
stop bar that shares a slot in the code 
ring cage with the stop bar for the 
space code group (fig. 23) moves into 
its groove, it moves into position to 
stop rotation of the square-shaft stop 
arm. When the square-shaft stop arm 

strikes the stop bar; the following ae
tion occurs: 

(a) The type-selecting arm stops at a 
point where it is not alined with a 
connecting bar and no . symbol is 
printed by the page printer when 
the type-selecting arm is moved for
ward by the print-bail blade (par. 
22). 

(b) The function-selecting arm stops at 
a point adjacent to a notch in the 
punch-bar-guide block (fig. 49). 
When stopped at this point, car
riage-feeding (par. 23) is prevented 
and the carriage remains motion
less when the line-feed operation 
occurs. 

b. Rotating Platen. The line-feed sens
ing-lever earn and line-feed earn on the function 
shaft (fig. 43) starts turning at the same time 
that the transfer operation occurs (par. 20). 
Tension of the sensing-lever spring causes 
the line-feed sensing lever to move downward 
when a low part of the cam moves adjacent 
to the sensing lever. The upper arm of the 
sensing lever moves Jlast the line-feed stop 

•.l'f,'·''f:"'-1, • "'7HPI>'Y¥4:rVJ§i J(,,Mi.\«i¥,iM�f-, q!Pf31!4iLA ¥9 N-t IA4¥P. ,, G!if%¥iJ : ' #�:!!<�>:�*'""'�":'*·�' '" ;���� 
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SINGLE -DOUBLE LINE-FEED
LEVER DETENT 

SINGLE-DOUBLE 
LINE-FEED-L.EVER DETENT 

SINGLE-DOUBLE 
LINE-FEED. 

LEVER 

LINE -FEED PAWL 

A. DOUBLE I.INE-FEED POSITION 

LINE-FEED PAWL d'J 

8. SINGLE LINE-FEED POSITION 

Figure .u. Poaitio'lta of ri•gle-dottble Lifte-/ud Ltwer. TM 5815-206-35-183 

bar and strikes the slanted portion of two pro
jections of the line-feed-cam follower. Con
tinued downward movement of the sensing 
lever causes the lower end of the cam follower 
to move horizontally until the roller attached to 
the lower end of the cam follower is under the 
line-feed cam. Continued rotation of the func
tion shaft causes a lobe of the line-feed cam 
to push the cam follower downward. The line

feed bell crank pivots, pulling the line-feed con

necting link rearward ; this causes the line-feed 

lever to pivot counterclockwise. The line-feed 

pawl, attached to the lower arm of the line

feed lever, moves upward, engages a tooth of 

the line-feed ratchet, and turm the ratchet 

and the platen counterclockwise. The line-spac
ing detent prevents rotation of the platen 

while the page printer prints a line of copy. 

When the single-double line-feed lever is in the 

single line-feed position (B, fig. 44), the line

feed pawl passes the nearest tooth of the de

tent, engages the next tooth, and then rotates 
the platen the width of one detent tooth. 

When the single-double line-feed lever is in the 

double line-feed position (A, fig. 44), the pawl 

engages the nearest tooth and the platen ro
tates the width of two line spaces. 

c. Sequence of Line-Feed Operation&. The 

following chart lists the sequence of operations 

that occur when the page printer receives the 
line-feed code group. 

Liae-f..J operatioll ... ueDee chan 

Line-feed code group received; Y-leven positioned 
accordingly (par. 19o and b). 

2 I Transfer-lever-latch trippi_ng cam trip11 t.ranafer
lever-latch (par. 20}. · 

3 I T -Ieven� and code rings 
positioned for eelection 
of line-feed operation. 

4 1 Code ring5 form groove 
in line with both line
feed iltop bara. 

6 I Line-feed stop bus move 
into grooves in code 
rings. 

6 I Line-feed sensing lever 
moves to lo•· part of 
line-feed sensing-lever 
cam (fig. 43). 

Function-clutch drum re
lea.aed by function
dukh la.teh (fig. 26). 

Function-clutch drum 
pushed into engage
ment with function
clutch driving gear. 

Function shaft and equare
shaft start turning. 

Square shaft rotates until 
square-shalt stop ann 

strikes line-feed atop bar. 

7 I l.ine-feed eensing levt>r moves lower end of line-feed
cam follower tow&rd line-feed-cam; roller on earn 
follower moves under cam. 

8 I Lobe of line-feed cam pushes line-feed-cam follower 
downw&rd. 

9 I Line-feed bell crank pivots, pulling line-feed con

necting link rearward. 
10 I Line-feed lever pivots counterclockwise. 
11 Line-feed pawl engages line-feed ratchet; ratchet. 

moves one or two line spaces. 
12 r Lobe of line-feed eensing-lever cam pushes line-feed 

eensing lever upward. 
13 I Lower end of line-feed-

cam follower moves 
away from line-feed 
cam. 

Arm of function-clutch 
drum strikes func\ion
clutch latch; drum 
moves awa.v from func
tion-shaft driving gear; 
function shaft stop11 · 

turning (fig. 26). 
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Fi(l�tre ,J5. Ribbon-feed tneclt.anism positioned for feeding ribbon from right ribbon 
•pool to left ribbon ·•pooL 

29. Ribbon Feed and Ribbon Reverse 
Operations 

Two ribbon spools and enough ribbon to fill 
one of the spools are mounted on the carriage 
(fig. 45). During operation of the page printer, 
one· of the spools turns slowly to pull the 
ribbon from the opposite spool (a below). 
When the ribbon is almost completely wound 
on one spool, the ribbon-reverse operation ( b 
below) reverses the direction of ribbon feed. 

a. Ribon-Feed Operation.. ., / 

40 

(1) Each end of the ribbon is 'Attached to 
the hub of a ribbon spool which is 
mounted on the upper end of .a rib
bon-spool shaft. Two slotted spool
shaft gears are mounted on th lower 
end of the ribbon-spool shafts. The 
slots in each gear engage a drive key 
that is fastened to the bottom of the 
shaft and the shaft turns whenever the 
gear b turned. 

(2) Teeth of the helical gear on the rib
bon-feed shaft engage teeth of the car
riage-guide rail (17, fig. 85), and 
when the carriage feeds to the right, 
the helical gear moves from one tooth 
of the guide rail to the next tooth, 
rotating slightly with each movement. 
The ribbon-feed clutch is used to 
cause the ribbon-feed shaft to rotate 

with the helical gear as the carriage 
moves to the right. 

b. Ribbon-Reverse Qperation.. The ribbon
reverse beam, ribbon.:reverse cam, ribbon-re
verse earn follower, and ribbon-sensing lever 
on each side of the ribbon-feed mechanism (fig. 
45) are used to revt>rse the direction of ribbon 
feed. 

( 1) When the left end of the beam is in 
the downward position, the left spool
shaft gear is in mesh with its asso
ciated bevel gear on the end of the 
ribbon-feed shaft. Operation of the 
page printer causes the left ribbon 
spool to rotate, pulling the ribbon 
from the ribbon spool on the right 
side of the ribbon-feed mechanism. 

(2) When the final turn of ribbon is be
ing unwound from the right ribbon 
spool, the upper end of the right rib
bon-sensing lever (fig. 46) moves to 
the left, through an opening in the 
hub of the ribbon spool. The lower 

end of the cam follower moves under 

the ribbon-reverse cam on the right 

end of the ribbon-feed shaft. Con

tinued rotation of the shaft causes 

the cam to push the cam follower 

downward, pulling the right end of 

the ribbon-reverse beam downward. 
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Figure .46. Ribbon-reverse meckani&m. 

(3) 

The right spool-shaft gear also moves 
downward into engagement with its 
associated gear on the ribbon-feed 
shaft ; the left spool-shaft gear moves 
upward out of engagement with its 
associated gear; and the direction of 
ribbon feed is reversed. 
When the carriage moves to the left 
margin during the carriage-return op
eration, the helical gear rotates very 
rapidly in a direction opposite the nor
mal ribbon-feeding dir&tion. The 
ribbon-feed shaft remains motioi.less 
during the carriage-return operation 
because the helical gear moves to the 
right against the pressure of its 
spring, and the ribbon-feed clutch 
members are kept out of engagement 
until the carriage stops at the left 
margin. 

' 

30. Ribbon Lifter Operation 

· The ribbon moves upward an instant before 
a type-bar strikes the platen and returns to its 
normal lower position after the character is 
printed. The ribbon is threaded through the 
ribbon guide (fig. 47 and 48) and moves up
ward and downward with the guide as de
scribed below. 

�""""P->�.� 

RIBBON ·LIFTER 

, BELL CRANK ' TllftNBUCKLE RIBEION·LIFTER SPRING 

• 
RIBBON-LIFTER LEVERS 

TM�15-Z0&-35-25 

Figure .41. Ribbon lifter mechanism (TT-.48/TG). 

a. Each time the type-selecting arm moves 
forward (par. 22), it causes the ribbon-lifter 
levers to rotate slightly about their pivot points. 
When this occurs, the turr.buckle of the TT-
4B/TB (fig. 47) or the adjusting links of the 
T'f-4A/TG (fig. 48) move forward, pivoting 
the ribbon-lifter bell crank, and the ribbon 
guide and ribbon move upward. 

b. When the type-selecting arm mov�s rear
ward after the character is printed, the rib-

RIBBON GUIDE L 

TVPE·SELECTING ARM TM 5815·206-35·26 

Figure .48. Ribbon lift� mech.ani&m (TT-4A/TG). 
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bon-lifter spring pivots the ribbon-lifter bell 
crank downward, causing the ribbon guide to 
move to the lower position, where it remains 
until the type-selecting arm moves forward 
again. 

31. Signal-Bell Operation 

The signa!-bell operation is used by opera
tors for audible signaling. The signal bell 
sounds when the page printer receives the letter 
S code group while the platen is in the fig
ures-shift position. Neither printing (par. 22) 
nor carriage feeding (par. 23) occurs when 
the signal-bell operation occurs. The signal bell 
mechanism operates as follows: 

a. Selection of Sig'Ml-BeU Opera.tion. When 
the letter S code group is received and the 
transfer operation occurs, the first and third 
code rings are set to the marking position and 
the second, fourth, and fifth code rings are set to 
the spacing position. The code rings form a 

groove in line with the S stop bar, which stops 
rotation of the square-shaft stop arm. When 
the square-shaft is stopped if this position, 
the type-selecting arm is in line with the con
necting bar :which is geared to the S type bar, 
and the function-selecting arm (fig. 26 and 29) 
is in line with the signal-bell punch bar in 
the punch-bar-guide block (fig. 49). • 

b. Ringing Signal BeU. Immediately after 
the function-sE:lecting arm is positioned (4 
above), a lobe of the function cam (fig. 29) 
causes the function-cam follower to pivot coun
terclockwise, moving the function-selecting 
arm against the signal-bell punch bar (fig. 60). 
The signal-bell punch bar moves inward, pivot
ing the signal-bell clapper against the signal 
bell. After the bell rings, the function earn 

moves the function-selecting arm away from 
the signal-hell punch bar; the signal-bell-claP
per spring puBs the clapper away from the 
bell and the signal-bell punch bar moves to its 
normal outward position. 

c. Type Selecting Arm Opertttion. When the 
function-selecting arm causes the signal bell 
to be rung ( b above), the type-selecting arm 
moves forward to push the connecting bar for 
the letter S type bar and the S type bar 
swings upward toward the platen. Nothing is 
printed at this time because the upper-case 
portion of the type bar contains no symbol. 
The type bar is stopped by the type-bar guide 
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before the upper-case part of the type bar 
reaches the platen. 

d. Suppression of the Signa.l-Bell Operation.. 
When the platen is in the letters-shift posi
tion, the aperture gate also is in the letters-shift 
position (A, fig. 51 and A, 52). When the let
ter S code group is received under this condi
tion, the type-selecting arm causes the letter 
S to be printed (par. 22). The function-select
ing arm is not permitted to push the signal
bell punch bar inward to ring the signal bell 

SIGNAL·IELL·CLAPPER SPRING 

NOTOR·STOP 

ACTUATING·LEVER SPRING 
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CLAPPER 

TM5815-206-35-21 
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because a blocking portion of the aperture gate 
blocks inward movement of the punch bar. The 
lobe of the function cam causes the lower end 
of the function-cam follower to move counter
clockwise, and the carriage-feed operation 
occurs (par. 23). When the platen is in the 
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Figure St. Signa.l-beU and mowr ... wp p'llMh bon 
blocked a.nd not blocked b11 aperture gate. 

figures-shift position, the aperture gate also is 
in the figures-shift position (B. fig. 51 and B, 
52) of the signal-bell mechanism and the mo
tor-stop mechanism (par. 82). 

e. Sequence of Signal-BeU Operations. The 
chart below lists the sequence of operations 
that occur when the S code group is received 
while the platen of the page printer is in the 
figures-shift position. 

!'lip&l-bell operation .cj_uetle6 chan 

1 LetterS code group received; pla.tt>n in figure&-ahift 

position. 

I I Y -levers poeitioned for eeleet.ion of aigna.l-bell opera-
tion (pa.r. 19a a.nd b). 

3 I Tra.nsfcr-lever-la.teh tripping cam trips tra.nsfer-lever 
la.tch; transfer operation occurs (pa.r. 20). 

4 I T-level'l! a.nd code rings Function-clutch la.teh 

positioned for eelee- relea.ees function-clutch 

tion of S etop bar. drum; function-clutch 

latch membere move 

into engagement (fig 26). 

5 l S atop bar moves into I Function shaft a.nd equare 

groove in code rings. sha.ft sta.rt turning. 

6 l Squa.re-eha.ft stop a.rm strikes S etop bar; equa.re 
ehaft stops turning. 

7 l Type-ACIP-Cting a.rm posi

tioned in a.lignment 

with connecting bar 
ceared to letterS type 

bar. 
8 

9 

Lobe of print r.a.m ca.uees 
type-Aeleeting a.rm to 
move forwa.rd (fig. 25). 

LettE-r S type ba.r swings 
upwa.rd; motion of 
type bar halted before 
bla.nk portion of type 
bar strikes pia. ten; 
nothing printed. 

Function-eeleeting a.rm . 

positioned b alignment 

with signal-bell punch 

bar in punch-bar-guide 

block. 
Lobe of function ca.m 

pivots funrtion-ca.m-fol

lower, ca.using function

eeleeting a.rm to push 

aigna.l-bell punch ba.r 
inwa.rd (fig. 50). 

Signal-bell cla.pper strikee 

bell. 

"� c; 

llf z 
c _, • 8 

TMS815- 206-35·186 
10 Print ca.m completes � 

revolution; returne 
type-selecting arm to 
norma.! (rearwa.rd) 
position. 

Function cam completes 

�-revolution, returne 

function-selecting arm 

to norma.! (outward) 

position. Figure 51. Location of awpped poaitiona of function
aelecting a.rm a,fter receipt of function code groupa. 
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Silrnal-bell oPeration HQuenee chart--Continued 

Transfer-lever ret�toring 
cam cau!!eS transfer 
lever to move T -levers 
upward, away from 
Y-levera. 

Function-clutch latch en
gages arm of function

clutch drum. 

12 I Function-clutch drum di!lengaged from function
shaft driven gear; function shaft stops turning 
(� revolution completed). 

32. Motor-Stop Operation 

The motor-stop mechanism permits the op
erator at any ·station to start and stop the 
motor of all teletypewriters that are connected 
to the same signal circuit. When the letter 
H code group is transmitted while the platen of 
each teletypewriter is in the figures-shift posi
tion, the motors of all interconnected teletype
writers stop (including the motor of the trans
mitting teletypewriter). Under this condi
tion, an operator at any of the stations can 
start all motors by pressing and releasing the 
BREAK switch on the side of the teletypewriter 
keyboard. The motor-stop mechanism starts 
and stops the motor as described below; 

a. Selection of Motor-Stop Operation. When 
the transfer operation occurs after the letter H 
code group is received, the third and fifth code 
rings are set to the marking (clockwise) posi
tion and the first, second, and fourth code rings 
are set to the spacing (counterclockwise) posi
tion (par. 22). The code rings form a groove 
in line with the H stop bar. The H stop bar 
moves into the groove to halt rotation of the 
square-shaft stop arm. When the stop arm is 
halted at this point, the type-selecting arm is 
in line with the connecting bar that is geared 
to the H type bar, and the function-selecting 
arm (fig. 26 and 29) is in line with the motor
stop punch bar in the punch-bar-guide block 
(fig. 49 and 50). 

b. Stopping Motor. The motor stops when 
the motor-stop mechanism opens a pair of con
tacts that are connected in series with the mo
tor. The contacts are opened as described ·
below. 
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( 1) Immediately after the function-select
ing arm is positioned (a above), a 
lobe of the function cam (fig. 29) 
causes the function-cam follower to 
pivot counterclockwise, and move the 

function-selecting arm against the 
motor-stop punch bar (fig. 50). The � 
motor-stop punch bar moves inward 
(platen in figures-shift position), piv
oting the motor-stop actuating lever. 
One end of the actuating lever pushes 
the top of the contact lever away from 
the motor-stop relay (fig. 53 and 55). 

(2) The contact lever includes two oper- . 
ating arms that move with the con- r 
tact lever. When the contact lever is 
pushed by the actuating lever, the fol
lowing action occurs: l 

(a) The operating arms of the TT-
4B/TG (fig. 53 and 54) push the 
plungers of switches S5 and S6, 
and cause the circuit through each 
switch to open. Switch S6 is in se
ries with the motor (fig. 59) and 
the motor stops. Switch S5 opens 
to remove a short circuit across the 
motor-stop rela:;. and the signal cir
cuit current fiows through the re
lay. The energized relay pulls the 
relay armature downward (A, fig. 
54) to lock the contact lever in the 
operated position (away from the 
relay) until the motor start opera
tion occurs ( c below). 

I 

(b) The operating arms on the contact 
lever of the TT-4A/TG (fig. 55) 
opens two pairs of contacts. One 
pair is in series with the motor and 
the motor stops. The other pair of 
contacts opens to remove a short 

ARMATURE 
LATCH 

CONTACT LEVER 

SWITCHES 
(S5ANO 561 

MOTOR-STOP 
ACTUATING LEVER 

RELAY 
ARMATURE 

OPERATING 
AltM 

TM5815-206·!5-23 

Figure S8. Motor-11top relaJI mechanism (TT--'B/TG). 
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Figure SJ.. P•it«nu of TT-J.B!TG contact lever. 

circuit around the motor-stop relay 
(fig. 58), and the signal circuit 
flows through the coils of the relay. 
The magnetic field produced by the 
current in the ��gnal circuit pulls 
the relay armature downward, and 
the contact lever is latched in the 
operated position by the armature 
(A, fig. 56). 

c. Starting Motor. Depression of the BREAK 
switch at any of the interconnected teletype
writers opens the signal circuit (fig. 58 and 59) 
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I
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Figure 55. Motor-1top rela11 mecla.aniam (TT-J.A/TG). 

and the motor-stop relay of each page printer 
is de-energized. The armature spring (fig. 54 
and SU) pivots the armature upward and the 
contact lever moves slightly toward the restored 
position (position before motor-stop opera
tion) (B, fig. 54 and 56). When the BREAK 
switch is released, the mptor-stop relay is en
ergized again. The armature moves downward 
and the contact lever moyes to the fully re

stored position (C, fig. 54). 
(1) The plungers of the TT-4B/TG 

switches S5 and S6 move to their 
normal (outward) position. Switch 
S6 (fig. 58) closes to complete the mo
tor circuit, and the motor begins op
erating. Switch S5 closes to place a 
short circuit acr<Jss the motor-stop 
relay and the signal circuit is com
pleted through S5 instead of through 
the coils of the relay. 

(2) The two pairs of contacts of the TT-
4A/TG move to their normal (closed) 
position. One pair of contacts com
pletes the motor circuit (fig. 59), and 
the motor begins operating. The other 
pair close& to place a short circuit 
across the motor-stop relay, and the 
signal circuit is completed through 
the contacts. 

d. Suppression of Motor-Stop Operation. 
When the platen of the page printer is in the 
letters-shift position, the aperture gate (A, fig. 
51 and A, fig. 52) is in the letters-shift position 
also. When the letter H code group is re

ceived under this condition, the type-selecting 
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arm causes the letter H to be printed (par. 
22). The function-selecting arm is not per
mitted to push the motor-stop punch bar in
ward to stop the motor, because a blocking 
portion of the aperture gate blocks inward 
movement of the punch bar. The lobe of the 
function cam causes the lower end of the func
tion-cam follower to move counterclockwise, 
and carriage feeding occurs (par. 23). 

e. Sequence of Motor-Stop Operatiom. rhe 
chart below lists the sequence of operations that 
occur when the letter H code group is received 
while the platen of the page printer is in the 
figures-shift position. 
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MotOMit.op operatioD �- ebart 

1 Letter H code group received while platen ia in figuree
ahift poeition. 

2 I Y-leven poeitioned lor aeleetion or motor-etop opera
tion (par. 19a and b). 

3 I Transfer-lever-latch tripping cam tripe tranerer-lever 
latch; transfer operation oeeW'I! (par. 20). 

4 I T -Ieven and codl' rings 

I 
Function-clutch latch 

positioned for aeleetion releases function-clutch 
of H stop bar. drum; function-clutch 

memben move into 

5 ! H stop bar moves into 
groove formed in code 
rings. 

engagement (fig. 26). 
Function abaft and square 

abaft start turning. 

6 I Square-shalt stop arm strikes atop bar; aquare llhaft 
stope turning. 

7 I Type-��eleeting arm posi
tioned in line with 
eonneeting bar geared 
to letter H type bar. 

8 I Lobe of O'rint cam e&UBee 
type-eeleeting ann to 
move forward (fig. 25). 

9 I Letter H type bar swinp 
upward; motion of 
type bar halted before 
blank port.ion of type 
bar Ptrikes platen; 
nothing printed. 

10 

11 

Print cam completes� 
revolution; returns 
type-selecting arm to 
normal (rearward 
position). 

Transfer-lever restoring 
eam causes transfer 
lever to move T -levers 
upward, away from 
Y-leven. 

Functioo-eelecting arm 
poeitioned in line with 
motor-stop punch bar 
in punch-ba.r-cuide block. 

Lobe of function cam pivots 
function-cam follo'W'e', 
causing function-eelect
ing ann to puah motor
atop punch bar inward 
(fig. 29 and 49). 

Motor-stop punch bar 
pivots motor-etop actu
ating lever (fig. 50); 
act\ilf.ting lever moves 
contact lever to oper
ated position (A, fig. M 
and 55); motor circuit 
opened to stop motor; 
short circuit &el'OIIII 

motor-etop relay re
moved to energiae re
lay; energized relay 
holc:U! contact lever in 
operated poeition. 

Function cam completes 
� revolution, ret\U'DI 
function-eeleeting ann 
to normal (outward) 
position. 

Function-clutch latch en
gages ann of function
eluteh dnun (par. 26). 

12 I Function-clutch drum dise�gaged from function-abaft 
driven gear; function abaft itope turning (� re
volution completed). 

Note. When the operator at anJ' of the lnte..-neeted 
telet;ypewrltera p,.... ud � the BREAJC awtteh, die 
followfq occurs: 

13 I BREAK awitch pressed; signal circuit and motor-atop 
relay de-energized; armature moved upward from 
motor-stop relay. 

14 I Contact lever moved alightly toward restored poeition 
(B, fig. M and 56). 
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Motor-st-op upt?nt.tiun k'quen�f' f'h&rt -Continued 

15 1 BREAK switch released; 11ignal rircuit and motor
stop rcla�· en�>rgizt'<l; armn.ture move� downv.·ard 
toward motor-stop relay. 

16 J Conta<·l IP'11er movl'd to fully n�torcJ position; motor 
cin·uit rompl<>tro to 11t:Lrt motor; short circuit 
plal'ed aeros.� mot.or-�h•p relay to decncrgize rela�·. 

33. Teletypewriter Timing Chart 

The timing chart (fig. 57) shows the pre
cise sequence of the major operations of the tele
typewriter. Supplementary information is pro
vided in a. through c below. 

a. Overlap. Overlap permits the receipt of a 
new code group and the positioning of the Y
levers for a new selection while the print
ing or function operation selected by the preced
ing code group is being accomplished. Overlap 
is possible because the Y-levers arc lifted Ut>
ward, away from the Y-levers, immediately 
after the code-rings are positioned. TheY-levers 
are then fr�e to be repositioned in accordance 
with the code impulses of the next code group 
without interference with the accomplishment 
of the preceding selection. 

b. Car-riage-Return Time Requirement. The 

time r('Quired for completion of the carriage
return operation exceeds 21;� times the time 
length of a complete code group. If a char
acter-Relecting code group is received imme
diately after the carriage-return code group, 
the character is printed while the carriage is 
returning to the left margin. For thh� r eason, 
when the end of a line of printing is reached, 
operators normally press the CAR RET key 
first, and then the LINE FEED key. Under this 
condition, the end of the carriage-return opera
tion and the complete line-feed operation oc
cur simultaneously, and both operations are 
completed before the next character is printed. 

c. Tmn.smitted Code Impulses a.nd Pa,ge 
Print£r Selecting Intervals. The time intervals 
between the high points of the code impulse 
cams in the keyboard-transmitter and the se
lector cams in the page printer are equal. How
ever, the selector levers of the transmitter are 
held in the operated position by the code im
pulse cams for the full length of the impulse, 
but the selector levers of the page printer re
quire less than %. the length of each code im
pulse to position the associated Y-lever. This 
feature permits reliable teletypewriter commu
nication with less than perfect impulses. 

Section IV. 

34. General 

CIRCUITS OF TELETYPEWRITERS n-4A/TG AND ·n-48/TG 

The circuits of the TT-4(•)/TG include the 
send circuit (par. 35), the receive circuit {par. 
36), and the motor and copy light circuits (par. 
37). These circuits are shown in schematic 
form in figures 58 and 59 and the actual wiring 
is illustrated in figures 60 and 61. Note that 
reference designations of some of the parts in 
the TT-4A/TG differ from the designations of 
the same parts in the TT-4B/TG. The chart 
below shows the reference designations of the 
electrical parts that are not assigned the same 
designation in both teletypewriters. 

35. Send Circuit 
(fig.58-61) 

The send circuit (a below) is used to trans-
. mit intelligence in the form of groups of coded 

electrical impulses. The send circuit of the TT-
4B/TG is shorted (b below) when the motor
stop operation occurs (par. 32). 

p.. The send circuit can be traced from line 

--------------- ----------

llfofrrenee dtolli��tnation chut 
-

Dnianation" ft�T 
Part 

TT-4B/TG TT-4A/TG 

DSl Copy light -- - .. - - . .... - - -
Motor-stop contact 

assembly. 

El 
60969A No� included 

Motor-stop relay _ ... .. .... 
Motor-stop-relay switch 

(relay-coil shorting). 
Motor-stop-relay switch 

(motor circuit). 

E3 ILl 
Not included' So 

Not included! 86 

Power input filter ..... ------ � Zl 
Selector magnet--------·----·-- E2 
Transmitter filter .. . .... ...... 1 Z2 

FLl 
Et 
FL2 

terminal 1 through the shorting bar (between 
line terminals 5 and 6), connectors J2 and P2, 
BREAK switch S3, transmitter filter Z2 (TT-
4A/'f.G) or FL2 (TT-4B/TG), contact bail E4, 
the mark contact of TRl, the transmitter filter, 
connectors P2 and J2 to line terminal 2. The 
contact bail is moved mechanically away from 
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KEYBOARD-TRANSMITTER 
TRANSMITTER CAMS OPERATE 

SELECTOR LEVERS 

SENSING LEVER LOCKED 

PAGE PRINTER 

SELECTOR CAMS OPERATE 
SELECTOR LEVERS 

TRANSFER lEVER UNLATCHED 

FUNCTION SHAFT ROTATES 

SOUARE SHAFT ROTATES M 

PRINT- AND FUNCTION-CAM 
FOLLOWERS ACTUATED M M 

CHARACTER PRINTED 

CARRI AGE FED ONE 
SPACE TO RIGHT MMJt 

STOP- BAR OPERATED FUNCTIONS+ 
LINE FEED OR FIGURES SHIFT SENSING 

LEVER ACTUATED 

LINE FEED OPERATION 

FIGURES SHIFT OPERATION 

CARRIAGE-RETURN SENSING LEVER 
ACTUATED 

CARRIAGE RETURNED TO LEFT MARGIN++ 

.... 

.... -"-·· +••"" 

J---- 0.183 SECOND ---01 
PER CYCLE 
(60WPM) 

......... <!!""' '  
"'""' "f"f""n"""'l<• •. ,, 

CODE IM PULSES 

ISTARTI 1 1 2 r·:s 1 rrs rsToP J5TA"!L 1 4 SlOP ISTARTI I • 5 STOP oTAAll I 2 I 3 I 4 I ' I STOP 
I I I ' I • I I I .1 
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I f 3 4 5 _lSTOP 
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2 3 4 5 
f Y Y Y t' I TIME --y-y--y-
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.fTIME 
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** 

TIME SHOWN IS MAX IMUM POSSIBLE, BUT CAN BE ANY AMOUNT 
(EVEN ZERO) DEPENDING ON SEQUENCE OF CHARACTERS. 

EITHER PRINTING OR ONE OF FOLLOWING FUNCTIONS OCCUR, 

*** 
t 

tt 

UNLESS STOP-BAR OPERATED FUNCTION IS SELECTED: LETTERS-SHIFT 
SPACE, SIGNAL BELL, MOTOR STOP, BL ANK. 
ONLY FOR PRINTED CHAR ACTERS AND S,_CING. 
ONLY ONE FUNCTION STARTS IN ANY CYCLE 1 THREE FUNCTIONS AltE 
SHOWN FOR COMPARISON . 
TIME SHOWN IS FOR RETURN FROM 72ND SPACE. 

Figur• 6'/. T•letr,..,-itw timittg ckrt. 
TM5815·20fS·35·222 
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the mark contact to open the signal circuit for 
transmission of a spacing impulse, and is 
moved against the marking contact for trans
mission of a marking impulse (par. tO and 11). 
BREAK switch S3 is used to open and close the 
signal circuit manually to start the motors of 
interconnected teletypewriters after they have 
been placed in the stopped condition as a result 
of the motor-stop operation (par. 82). If 
power for the signal circuit is supplied locally, 
the shorting bar between iine terminals 5 and 
6 is disconnected and 105- to 125-volt de power 
is connected to these terminals (positive po
larity to terminal 6). 

b. The TT-4B/TG (fig. 59) includes a mo
tor-stop-relay switch (S5) that places a short 
circuit across the mark contact and contact 
bail E4 when the motor-stop operation occurs 
(par. 32). The inclusion of the shorting cir
cuit insures that if the motor should stop 
when the contact bail is against the BPace 
contact, the signal circuit (and motor-stop re

lay) will remain energized and the motor can 
be started again by operation of the BREAK 

switch. 

36. Receive Circuit 
(fig. 58-61) 

"'" 

The receive circuit is used to permit elec
trical control of the page printer mechanisms. 
The receive circuit normally is connected in 
series with the send circuit (shorting bar 
across line terminals 2 and 8), and a copy of 
each transmitted message is printed by the 
page printer of the sending teletypev.Titer. The 
receive circuit of the TT-4(•)/TG is capable 
of operating with neutral teletypewriter im
pulses only (par. 4). The signal current level 
in the receive circuit may be either 60 ma 
(LINE switch in DC LINE position) or 20- to 
30-ma (LINE switch in VOICE FREQ LINE 
position). 

a. Receive CircU.it During Message Recep

tion.· The receive circuit can be traced from 
line terminal 8 through LINE switch S4 and 
the coils of the selector magnet. When S4 is in 
the VOICE FREQ LINE position, the two coils 
of the selector magnet are in series with each 
other and in series with the receive circuit. 
When S4 is in the DC LINE position, the coils 
are connected in parallel with each other. The 
circuit continues through LINE INCREASE 

·"---.-.-.. ... 

·� : '""'·---':"�"""'/;..�··· 

variable resistor R2, DC MILLIAMPERES me
ter Ml, LINE fuse F2, switch S5 (TT-4B/TG) 
or motor-stop-relay contacts (TT-4A/TG), and 
is completed at line terminal 4. 

b. Receive Circuit After Motor Stop Opera,.. 
tion. After the motor-stop operation is com
pleted (par. 32), the receive circuit is as 

described in a above with the following 
exceptions : 

( 1) The circuit through terminals 1 and 
2 of switch S5 (TT -4B/TG) or the mo
tor-stop-relay contacts (TT-4A/TG) 

is open. 
(2) The two coils of the motor-stop relay 

are connected in series with the re

ceive circuit. 

37. Motor and Capy Ught Circuits 
(fig.58-61) 

The motor and copy light circuits require 
105- to l25-volts either de or ac (50- to 60-cps). 
Power for both circuits is supplied through 
plug PS. ·· - ···� �- · 

a. Motor Circuit. The motor circuit can be 
traced from a blade of plug P3 through power 
input filter Zl (TT-4A/TG) or FL1 (TT-

4B/TG), motor fuse Fl, MOTOR switch, 82, 
feedthrough capacitor C18, one of the field 
windings of the motor, to one of the governor 
brushes. When the governor contacts are 
closed during operation of the governor (par. 
'1), the circuit continues through the governor 
contacts and the other governor brush to one 
of the armature brushes. When the governor 
contacts open, the circuit continues through 
resistor R 1 to the armature brush. The circuit 
continues through the armature, the other ar
mature brush, the other field winding of the 
motor, through either switch S6 (TT-4B/TG) 

or a pair of contacts of the TT-4A/TG motor
stop relay, and is completed through feed
through capacitor C19 and the power input 
filter to the other blade of plug PS. 

) ( 1) When the motor-stop operation occurs 
. (par. 82), switch S6 of the TT-4B/ 

· TG or the contacts of the TT -4A/TG 

motor-stop relay open to stop the mo
tor. Operation of the BREAK key on 
the teletypewriter keyboard causes 
the motor circuit to be completed 
through S6 or the motor-stop relay 
contacts and the motor starts. 
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Fitlure 10. f'eletJipewriter f'T-,JA/TG, wiring cli4gram. 

(2) Capacitors C15, C16, C17, and C22, 
and the power input filter suppress 
radio-frequency interference. 

b. Copy Light Circuit. The copy light circuit 

· .. : ... ;· .. 

is traced from one blade of plug P3, throu1 
the power input filter, MOTOR fuse Fl, COJ 
light, LIGHT switch Sl, through the pow 
input filter to the other blade of plug P3. 
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NOTES: 
t THE SMALL NUMBER Ott EACH WIRE (ADJACENT TO THE COMMON OR BASE LINE! CORRESPONDS TD THE 

LARGE NUMBER ADJACENT TO THE STATION TO WHICH THE WIRE JtUNS. 

2. BS DENOTES BARE nNNEO COPPER STRAP. 

S. C:-.- DENOTES SHIELDED CONNECTION. 

4. LINE TERMINAL SOARD IS USED FOR THE SIGNAL LINE AND LINE CURRENT CONNECTIONS. 

TM 5815-206-35-30 ® 
Figure 10.-Continued. 
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LARGE NUMBER AO.IACENT TO THE S TATION TO WHICH THE WIRE RUNS. 

I. IS DENOTES BARE TINNED COPPER STRAP. 

S. c::.- OlNOTES SHIELOlO CONNECTION. 

4. Ulll[ TUIIIINAL. IOAitD II USED FOR THE SIGNAL LHfE AND L*E CURRENT CONNECTIONS. 

Figure 81.-Continued. 
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CHAPTER 3 

MAINTENANCE INSTRUCTIONS 

Section L GENERAL 

38. Scope 

This chapter includes instructions for third, 
fourth, and fifth echelons (field and depot) 
maintenance of Teletypewriter Set AN/PGC-1 
and Teletypewriter TT-4(*)/TG. Refer to TM 
11-5815-206-12 for supplementary informa
tion that is required for these echelons of 
maintenance. · ··· 

39. Tools and Shop Equipment 
Most of the tools required for maintenance 

of the teletypewriter set are included b1 Tool 
Equipments TE-50-B and TE-111. The addi
tional tools required are standard shop equiP
ment for organizations authorized to perform 
field and depot maintenance. Shop equipment 
required for field and depot maintenance of 
the teletypewriter set includes metal-working 
tools, numbered and fractional-size drill seta, 
National Coarse (NC) and National Fine (NF) 
tap and die sets, �-inch electric hand drill, 
bearing puller, and an arbor presa. 

40. Maintenance Materials 
The maintenance materials required are 

listed below. 

. ._ 

Orange atiet- _ 

Brush, toothbrush lt;yle• ..... 
Cheeseeloth, bleaehecl" 16 

inehes wide. 
Cloth, abrasive, #9" 8- x 

11-ineh aheeta. 
Cleaning Compound. liquid 

form. 
Paper, eleaning, bell aeat• 

bond, %- x 2�-ineh. 
Sandpaper, flint, #000" e

x 10-incla. 

54 

Stock Jlo. 

6120-108-4036 (Fed) 
63-B-121610 (QMC) 
27-C-11656-36 (QMC) 

42-C-20363-60 (Ord C) 

'793()...395-9542 (Fed) 

'7630-108-0256 (Fed) 

42-P-1164-20 (Ord C) 

... 

Dry deuing solvent (SD) 
Cearpound, autiaeize -

Bruab., oval, No. r ---

Tape TL-636/U" ----- . 
Tape�· 
Grease (KS7471) __ 

.. Oil (KS 7470) ___ _ 

Koistureproofinc and Fun
�proofin&' Jlli IIK-2/ 
GSX. . "' 

• l'lolot of Taal Equipment�. 

41. Test Equipment 

Stock No. 

AS-264-9039 ( QlfC) 
12-2724.6000.080 (CE) 
18-4667.300.200 (CE) 
it7o-296-1176 (Fed) 
597o-11U-2003 (F.t) 
IG650 (Sig C) 
IG1325 (Sig C) 
IZ6609-2 (Sic C) 

Tbe following chart lists tlle test equipment 
required for maintenance of the AN!PGC-1 

and TT-4(•)/TG. 

Tet-.aip-t 

.......... __., -Jlultimeter TM 11-5600 Used to measure 

'rS-297/U". -.oltage, eurrent. 
and neistaDce. 

Ohmmeter J TM 11-2050A l Used to make 

ZM-21/U. insulation 
'breakdcnm 
testa. 

Test Set TS-2/TG I TM 11-2208 
(third echelon). I Used to cheek 'bias 

and end ditltor-
tion tolerance of 
page printer. 

Distortion Test TM 11-2217 Used to eheek bias 

Set TS-383/GG and end diator-

(fourth and tion toleranee of 

ftfth echelons page_ printer 

only). and quality of. 
signals oriai-
nated b;y key-
board-
transmitter. 

I I 
• Put ol TJ:....M-8. 

·-·�··}�,.� .... 
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t.oek No. 

-9039 ( QlllC) 
:;ooo.oso (CE> 
300.200 (CE) 
>-1176 (Fed) 
�2003 (Fed) 
;ig C) 
(Sig C) 
� (Sig C) 

( 
test equipment 
1e AN/PGC-1 

u-

Jaed to measure 
voltage, current, 
and :resistance. 

(]Bed to make 
insulation 
breakdown 
testa. 

Used to check biaa 
and end dil!ltor
tion tolerance of 
page printer. 

Used to check biaa 
and end distor
tion toleranee of 
page. printer 
and quality ol. 
signals oriti
Dated by key
board
transmitter. 

, 

Section II. PREVENTIVE MAINTENANCE 

42. Use of Preventive Maintenance Form 
a. Use DA Form 1 1-252, Maintenance Check 

List for Signal Equipment (Teletypewriter) 
(fig. 62 and 63) as directed by the local com
mander, while performing preventive mainte
nance 6n Teletypewriter Set AN /PGC-1 and 
Teletypewriter TT -4 ( •) /TG. 

b. Items not applicable to Teletypewriter Set 
AN/PGC-1 and Teletypewriter TT-4(•)/TG 
are lined out in figures 62 and 63. Reference 
in the ITEM block on the form are to para
graphs in this manual which contain addi
tional maintenance information pertinent to 
the particular item. 

c. Although this form lists the readily ac
cessible parts and surfaces that require regu
lar inspections for dirt, maladjustments, and 
signs of wear, it does not list all the less acces

sible parts of the teletypewriter that also re

quire preventive maintenance care. When pre
ventive maintenance routines are performed, 
check all parts for dirt, rust, corrosion, fungus, 
and ordinary signs of wear, whether or not 
these parts are listed on the form. 

43. General Cleaning lnstrudiona 
Detailed instructions that pertain to_ specific 

areas of maintenance, such as lubrication, dis
assembly and reassembly, and adjustment, are 

provided in other parts of this chapter. The fol
lowing general cleaning instructions supple
ment the detailed maintenance instructions : 

a. Use #000 sandpaper to remove corrosion. 

b. Use a clean, dry, lint-free cloth or a dry 
brush for most cleaning purposes. 

( 1) When necessary, use a cloth moist
ened with solvent (SD) to clean me
tallic parts except electrical contacts. 
Wipe solvent (SD) and dirt from the 
part with a clean, dry cloth. 

(2) Use a flushing action when cleaning 
electrical contacts. Dip an orange 
stick into Cleaning Compound and al
low the liquid to drip from the stick 
through the contacts. Remove the 
Cleaning Compound from the con
tacts carefully with a clean, dry cloth. 

Jr arning: Prolonged breathinl' of 
fumes from Cleaning Compound or 
solvent (SD) is dangerous. Be sure 

that adequate ventilation is provided. 
Cleaning Compound and Solvent (SD) 
are flammable; do not use near a 

ftame. 
c. If available, use vacuum cleaning equiP

ment for removing loose dirt and other foreign 
matter from the teletypewriter set. Com
pressed air may be used, but pressure must be 

_ kept below 60 pounds per square inch to pre
vent equipment damage. 

44. Special Cleaning Instructions 
a. Parko-Lubrized and Parkerized Parts. 

Parts with a black metallic finish have a pro
tective corrosion-resistant finish. Do not im
merse these parts in a cleaning fluid longer 
than is necessary to remove the dirt. Extended 

· immersion is harmful to the protective finish. 
After such cleaning, lightly spray these parts 
with Lubricating oil, general purpose (OGP) 
(lightweight preservative oil). 

b. OU.lmpregnated Bronze Parts. Do not im
merse oil-impregnated bronze (oilite) bearings 
and other oil-impregnated parts in solvent 
(SD). Such immersion will dissolve the im
pregnated oil. Brush away loose dirt with a 

stiff brush and wipe the part clean with an 

oil-soaked cloth. 

c. Ball Bearings. AU ball bearings used on 
the teletypewriter are sealed. Make no attentJ,t 
to lubricate them. Use a clean, dry cloth to 
wipe dirt from the outer surfaces of the bear
ings. Discard any bearings that do not spin , 
freely. 

· 

d. Selector-Magnet Coils. Clean the coils of 
the selector magnet with a clean cloth damp
ened with Cleaning Compound. Clean rust from 
the pole pieces with #000 sandpaper, and then 
recoat them with a thin film of lacquer (part 
of MK-2/GSM (par. 40) ). 

e. Felt Friction Plates. Replace dirty or 
gritty felt friction plates. Do not attempt to 
elean them. When overhauling the teletype
writer, replace all felt friction plates with new 
ones. 

45. General Preventive Maintenance 

Procedun. 
Perform preventive maintenance on the ma.

jor assemblies of the teletypewriter as follows: 
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MAIMTEHAMCE CHECK LIST FOR SIGMAL EQUIPMENT 
T!LETYP!WRITER 

(Ait 1!10-.UJ 
KQUI MCNT NOMCNCLATU"a 

T£LcTYPEW�ITER SET llN/PGC-1 
ltQUI ..... NT al:flt1AL NUM.Kflt 

1278 

INSTRUCTIONS 
Thla r- .,., be ->�<� for • period of one month b) aalnc t'h* e-.ct datea and 
w .. h of the month. It Ia to be ull8d •• • Preventl'fe Maintenance check llat 
far BJcn•l equipment In actual UN, or lor e check on equipment JWior to laaue . 

I. For detaU>Od Pre'fantl- Maintenance lnetructlona _, 
L The Technical Manual (In TM 11 oeriH) for tbe equip-tit. 

(SH DA Pltmpltlet Number Jlo-4) 
lt. The Supply Bulletin (SB II-100 eetlee) few the eqatp-. 

(S .. DA Pamphlet Number 310-4) 
'· e. The Department of the Army Lubrll:'!lloa Order. 

(SH DA P�tmplllel Number JIIU) 

J. The followlntl ectlon wUI be tMen by either the c-k:atlona Oflleer/ 
Chlltf few bt echelon, or the tnapector lor hi1her echelon: 

.. !:nter EqUipment Nomenclat'" and Serial N-r. 

� b. !lttlke out ltema \hat do not apply to the equipment. 

3. Operetoo/Jnepectar wUI enter In the columna entlti>Od CONt>tnoM, on the 
- line, a notation Nl•dilll the condition, uai111 aylllbola apeclfi>Od under 
LEGEND. 

4. After opW.tar cOtnpletea each dally lnapectlon he wUI iniUel -r the 
a,....,... late dataa -.r "D•IIy Condition for Month", then Ntarn farm to 
hl••-rvlaor. 

TYJII'C 011' IH8ftRCTION 

,, 01"1: .... :til llCH- DATil SIOMATURil 

I 
ATOR I: LON 

...... 16 FE8 �9 d� � 
' 

DA. ����.11-252 PtC .. L-.t:l:l DA fi'OPta.tl tt·IBI, 1 OCT"'' t1·211. I 1•111, AND 11·211; WHICH AIIIC OBIOL.I:fC. 

TM!i815-206-35-130 

Figuf'f II. DA 'Form. 11-161, JHJget 1 a.M -'· 

1 
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Fifltlre 6!. DA 'Fonn. 11-151, puge� 1 alftd 4. TM :5815- 206- 35- I 30 

LEGEND ror montnc co...,tuona: OAIL.'t C:ONOITION ..-o .. MONTH 0 ... 

SatlafactorJ, )"". 
Adjuatment, R4tpalr or Repl.cetneat reqtlind. x. F£8/eU�Il.Y, 195"9 
O.fect co.,.cted, �· 

t/ 

[L � I. !. � !. II. !. I. v:. [/. :/. � /. 

,. ao 

DAILY 
oo 

CCH• 
MO. .,.. ... C\.. ON 

1. CMCCK PO.. MOIIlWAL O .. CRATION OP' &QUt .. MCt4T. 8& 

v v v / / v / v / / v v i/ v v ALCftT P'OIIl A MY UNUIU.L ..... P'ORMANC& OR CONDITI ON. v I 
I. CL.&AN DUtT, OU,. ANO MOIITUtltC P'ROM T Ht CJl .. M&O 

/ v v / / v / v / / v v v v v 
I 

IUIIIP'ACCI OP' TMC TCLCTY,.Il'ffftiT&III AMO COVK". PAR.45o / I 

8. tNI,.CCT ALL CKTIIRNA\. IWiTC H&I POll fllllltO"'C" .. C:MANICA.L. / v 1./ / v v / 1/ / � v V' v v v /I ACTION, P'ft&COOM OP' MOVIlM&NT ANO .. 0111'1'11: ACffON. PAR.4!h 

... ..... eu ••••••• I ................. ill. I .......... ,/ 1/ v / v !/ / I/ / :/ I/ I/ v v I/ j •• • ' .......... II' •• •• .. ........ .. ' .. 

WEEKLY COMtl\fT •• fl .ACM WC& K ao AODIT10NA\. ITEMS P'OR 20 AND JO IE.CHI!.l..ON INSIIIECTIOM I C.OMOITION 
IO 

i ,.., •• 10 HH UH CCH 

/ •• C L&AM TMC IN .. O& AND OUT ttDt 0 ... 
••• C LCAM THil TYP,IK .. ALLI:TI . 

P AR45t 
T"ANII1' CAICI. INS .. CCT .,-OJII a.-oKkN 

! 0" WIIIINO t..ATCt4CI. totANOt..CI ANO v It, CL& AN THII KCYTO�I AND C.MIICK JI'Otll •tiiOKCN, / CQUI�WIENT IUPJIOfiiTI Ofll! eftACKI:TI. MilliNG, LOOIC, 0" U .. LIEOIBLI: KCYTO .. I. PAR.45f 
� 

e. INI �CCT t•TC"NAL CAaL.tE.I ANO COfii.OI "· 1•. II Ill ....... •11ee1 ue uu• I I It •••• •• 
P'O" CUTI 0111 •oue.•o JACKCTI, P'"AYIN •. 

....... 
IUM tl8 .......... T "I a 1111818 I Ill ••• ttll•a 

eAO etll:utStE.I 0 .. KINKI AND efiii!OKCN .. t..UGI 
OIJt CONN .. CTOIIII. PAR45c .......... C1' etNtl .. AL CONDITION 0111' LU8 ftiCATION 

7. INif"tE.CT llJtTK. .. NAL atNOINe ... OITI AND TCN· AMO \.UafiiiiCATC AI "CQUU,CD IN ACCO .. OANC .. 

NINA\. eLOCKI fi"OR CftACKI,aJIICAKI, OlfiiT, / •ttTH AfOfO\. lCA.\.1: LU ... lCATlOM lMIT"UCTIONI.
PAR.451 41

_
50 

., 
LOOIC ICftCWS, L.OOIC CONNCC TIONI AND 
N OUNTIHQ I, H. C\.CAN C•etn Oil •. , eflltAIC. AND DUiiliT P'AOM MCCHAN· / ADDITIONAL ITEMS f'OIO ZD AND lD ECHELON INif'ECTIONI COMOifiOfrill ICAL Alt•M.LAeCt, •&Aftl, IHAf'TI, P'fiiAMCI, &TC. PAR.43 a"'" 

8. IMifiiC.CT P'Ofll, ANO 1'1eH"TCN, ANY LOOIIK ICfii:C'ffl. NUTI Oft li. IJI"tfllt t'OPU .. &NY ADJU.TMCNT .. CQUifltCD AI A ftC.IULT / aOLTI ON TMC COYC .. 0" TflliliANIIT CAICI. CMCCtc fi'Of' ./ OP' CL.tAMIN., LUefllt CATIO N Oft MOfiiiMAL WCAft. 
... O KCN CATCH&I, LA1' CHCI, HAND\.CI, HtNeCI AND MOUMTtwee. 

-· 

• •• IN-C CT II"Ofl P'llttt MOYRNII!MT 011' ALL ttfOVtNQ IJI"ARTI1 

e. INI�CCT COYC" WINOOWI P'OJt C R ACKI, .I eCNT, 8fiiOKCM, DIITO"TII:D Oft WO"N IHAP'TI, eCA"I, ,; 
aRtAICAOC, 0" 0Tt4C" OAM AQC. 'AR. 4$o CAlrlle, lfii,.INAI. CLUTCHC I, aUIHtNel AND aCAPUNQI. 

f-- · 
te. INI�CCT AL.L &1.&C1'ft1CAL �LUOI ANO RCCafiiTACLCI 1'0111 ••. OfiiCflili ATt CA.CH KCY AND Ct4CCK I ... &AKAeC, P"I"M IC A TINe, .. JIIOfltfll CONTACT, COIU,OitOM v THtl fi"UNCTIONAL. "CI .. ONIC • 

ANO eR&Aia 0" OIL DCflOIITI. CLaAH lfl" "aQUI"CO. 
• •• CMilCK THAT THK. �JIUNTIMG ON .. ... fiiiUNTC."I It IN ALI.NMC.NT 

HO .. IZONTAL.LY AND THAT TH& CHA .. ACT&II!:I A"C. CVCMLV l�lloC.D .; It, INIII'&CT CAaLCI, COJIIDI AMO WI .. IN8 JI'Ofll: CUT 011 80U8aO I AND frUL\.Y 11'-IIIIIIIMTCO ........ •11 •• , • I I 11111111··· I Ill .... .. 
.IACKCTtN., KINKI, AAO attUIICI 01111 fl"fiiAYIN8. PAR.4$o . ......... ......... ........... ..... 

11. INIP&C1' atNDINe fiiOITI AND TCfiiMINAL. aLOCKe P"OIIt ,; II, ........... ..... IP • •ttll •••• ...... •• II 
CIIIIACKI, aR&AKI, OI"T AND LOOIC CONMC CTIONa. PAR. 45d ...... 1111 .. 1 ··"· . . ......... ...... ,. ... .... ... 

tl. tNIII'CCY P" OIII LOGIC .. OUNT tNe IC"&WI .! e ttelllfll II' eeaa ... , ... , .... 

AND NUTI ON II'AJIITI 0 .. a .. ACKCTI. ur OCti'ICiaNCICI NOTC.D Afll& NOT COfllftCCTCO OUflttNI THC INIII'CCTION, fNDICATC 

ACTION TAK&M POfll COftfltCCTIO N. (Contlrnue eft p .. e 4, , ..... •.c• fe .... � 

••• IMINt:t' ALL. IWit'CHal P'Oflt a tNDIM., I'"CCOOM 
PAR. 451 I 

Ofl" MOYC .. CMT AND POliTI¥& ACTION. 

te. INif"CCT MOTOR AND .OYCIUtO" PO" WORN I 
allltUIMCI AND CONT ACTI • .Ct...aAN IP" RCQUtltCD. PAR.45b 

2 3 
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Figure 18. DA Form 11-151, f'GU" I ad 8. 
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a. Dust Cover. 

•• 

(1) Remove and inspect the dust cover 
thoroughly. Look for dents, cracks, 
marred painted surfaces, loose or 
mU'lsing screws, and faulty hinges. 
See that the copy holder is in good 
condition. 

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

cover with a piece of cheesecloth 
slightly damped with water. To re- . 
move oil, grease, or gummy stains on 
the surface of the cover, moisten the 
cloth slightly with solvent (SD). 

b. Motor. 
( 1) The motor should turn freely, 

smoothly, and quietly when turned 
by hand and when under power. 
Check the motor for evidence of over
heating. This may be indicated by an 
odor of burned insulating material. 
Check the governor, governor cover, 
and target for looseness. Tighten the 
mounting screws firmly. 

(2) Clean the motor as follows: 
(a) Use an oval brush to remove dust 

and dirt from the exterior of the mo
tor. Remove all oil and gummy de

posits from the exterior· with a 
cloth slightly damped with solvent 
(SD). 

(b) To clean the internal parts of the 
motor, disassemble the motor (par. 
74a) and proceed as follows: 

1. Remove all dust and dirt carefully 
with an oval brush. 

2. Remove all oil, greasy, or gummy 
depo-sits from th� armature and 
from both field windings with a 
cloth slightly damped with Clean
ing Compound. 

8. Clean the motor brushes and gov
ernor contacts with Cleaning 
Compound ; if worn, replace 
them. 

"· Clean all parts made entirely of 

metal by immersion i n  a con
tainer of solvent (SD). Reassem
ble the motor (par. 74c). 

(3) Apply lubrication, where necessary, 
to the governor of the motor at the 
points shown in figure 72. 

·;.;�l/.'!#:1."�'(, ��:z,:� '': . .  -

c. Cords, Cables, and Wiring. 
Caution: Do not allow oil or slvent (SD) 

to come in contact with rubber insulation. Oil 
or solvent (SD) causes deterioration of rubber. 

t 
l 
i ; 

(1) Check all wiring for cracked or de
teriorated insulation. Look for frayed , 
or cut insulation at connecting or sup- l 
port points, kinks. Look for strain � 
ca

.
u�ed by improper placement of � 

w1rmg. i-

p 
f 

(2) Tighten loose fasteners, clamps, and ! 
wiring connections. Repair loose or � 
broken connectors. Remove corrosion, ! 
rust, dirt, or dust from ground con
nections. Be sure that the outer in
s�lation cover on cords and cables is -� 
w1ped clean. Renew the weatherproof i 
coating on any fabric-covered wires l 
that require it. Use moisture proofing 'll .. 
and Fungiproofing Kit MK-2/GSM. 

(3) Where necessary, position wiring to . 
prevent its interference with the op- � 
eration of mechanical parts. Resolder l 
loose connectio.JlS and replace worn or 

· 

damaged wiring. 

tl. Terminal Boards. 
(1) Inspect the terminal boards for 

cracks, breaks, and loose connections. 
Examine the connections for mechan
ical defects (broken or stripped 1 
screws and threads), dirt, grease, and : 

corrosion. Tighten loose screws, lugs t 
and mounting bolts. Be careful not ! 
to strip the threads by exerting too t 
much force. Solder loose or broken { 
connections. .. 

(2) Remove moisture with a dry cloth. l 
Brush off dirt and dust. Remove oil l 
or gummy deposits from terminal 1 
boards with a cloth moistened with : 
Cleaning Compound. � 

e. Switches. � 

(1) Check the mechanical action of each ! 
switch. Operate each switch to see t 
that it moves freely. Note the amount ' 
of spring tension and inspect for in- i 
sufficient contact pressure where ap- j 
plicable. Tighten loose screws, lugs, or l 
mounting bolts. Remove loose con- 1 
nections that are dirty o r  corroded -� 
and clean them before tightening or \ soldering. 

I 
i 
l 
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':lles, and Wiring. 
• 9 · aiJow oil or slvent 
La� .. Nith rubber insulati 
1 causes deterioration of all wiring for cracked tted insulation. Look for insulation at connecting 1oints, kinks. Look for by improper placeme 
n loose fasteners, clamp. connections. Repair 1 connectors. Remove corr, irt, or dust from groun s. Be sure that the ou 
11 cover on cords and ca :lean. Renew the weathe on any fabric-covered IUire it. Use moisture pr: ngiprooting Kit MK-2/ necessary, position wiri its interference with t of mechanical parts. Re. nnections and replace wo 
d wiring. 
)ards. 

f terminal boards bt\.....:s, and loose connec 
e the connections for m fects (broken or stri .nd threads), dirt, grease 
il. Tighten loose screws, mting bolts. Be careful the threads by exertin ·rce. Solder loose or b 
ms. 
moisture with a dry 

r dirt and dust. Remov1 ny deposits from te dth a cloth moistened Compound. 

Y-1-�c· 

2) Wipe off any moisture present. Clean 
the exterior surfaces of the switches 
with the oval brush. Use Cleaning 
Compound to remove dirt from switch 
contacts. Polish the contacts with a 
contact burnisher. If contacts are 
pitted or burned, use a contact tile 
to restore the surfaces before polish
ing them with the burnisher. 

Key board-Transmitter. 
( 1) Remove the keyboard-transmitter 

(par. 61a). Inspect for the following: 
(a) Cracks or other damage to the key

board-transmitter frame. 
(b) Loose, missing, worn or broken 

nuts, bolts, screws, or fastenings. 
(c) Damaged, broken, or binding lev

ers, pawls, latches, code bars, and 
springs. 

(d) Missing, broken, or illegible 
keytops. 

(e) Worn, burned, or dirty contacts, 
loose electrical connections, frayed, 
broken or oil-soaked wiring or 
insulation. 

(2) Do not tighten parts that require 
clearance or tension adjustments. 
Tighten all screws and bolts that are 
not part of an adjustment. 

(3) Clean the keyboard-transmitter as 

follows: 
(a) Clean the keytops with a cloth 

moistened with wat.er. 
(b) Blow out or brush away dirt or 

dust that may have accumulated in 
the keyboard-transmitter mecha
nism and around the levers code 
bars. 

(c) Burnish or file the contacts of the 
transmitter mechanism if they are 
dirty or pitted. Clean them thor-

e mechanical action of Section Ill. 

Operate each switch to • Recommended Lubricants >ves f�eely. N?te the am rse the following lubricants to lubricate the tensiOn and mspect for . . 
COntact P h rahng mechamcal parts: ressure w ere righten loose screws, lu " · Oil, lubricating (KS7470), Signal Corps 

bolts. Remove loose · ck No. 6G1325 (1-qt can). 
that are dirty or corr . Grease (KS7471), Signal Corps stock No. them before tighteni .,. 650 ( 1-lb container). 

( 

. ��-· '� , , -

oughly with Cleaning Compound 
after filing or burnishing. 

(d) Lubricate the keyboard-transmit
ter as described in paragraphs 46 
through 50. 

g. Page Printer. The page printer includes 
the selector mechanism, platen, carriage, and 
main frame mechanisms. 

( 1) Perform the applicable maintenance 
checks listed on DA Form 11-252. 

(2) Examine all operating mechanical as
semblies for signs of wear, lack of lu
brication, accumulations of dirt or 
grime, and undesired looseness of any 
operating parts. �· 

(3) Clean all assemblies to remove any 
lubricant that may have dripped 
from lubrication points. This check 
provides a good indication as to 
whether too much lubricant was ap
plied during the last routine servicing. 

(4) Check the condition of the ribbon. If 
the top edge of the ribbon appears 
frayed and th� rest of the ribbon is 
serviceable, check the ribbon-lifter ad-

-justment (par. 227). 
(5) Check the type pallets for dirt de

posits in the character symbols. To 
clean the pallets, carefully insert a 

piece of paper between the type bars 
and the type-bar backstop and brush 
them lightly with a toothbrush-style 
brush slightly dampened with solvent 
(SD). Check the small center areas of 
letters such as 0, Q, D, G, B, P, and 
R to make certain that no dirt 
remains. 

(6) After performing all other mainte
nance checks, lubricate the assemblies 
as described in paragraphs 46 through 
50. Remove excess lubricant. 

LUBRICATION 

47. Recommended Lubrication Schedule 

The recommended lubrication intervals for 
each of the four operating speeds are indi
cated in the following chart. Check each lubri
cation point carefully; lubricate only when 
necessary. 

Caution: Do not overlubricate. ExceSMive lu

bricant is a common cause of damage to rubber 

parts and wire insulation. 
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Operating 
apeed 
(wpm) 

Operatilla time (laoun per day) Lubrieation 
interval 
(days) 

(6) Remove the keyboard-transmitter 
(par. 61). 

(7) Remove the transmitter contact cover . 
(8) Remove the motor-governor cover 

(par. 74a(7) and (8) ). 
60 8 or less .................. . 

8 to 12 ................... . 

12to16 .................. . 

16 to 24 .................. . 

66 8 or less .................. . 
8 to 12 ................... . 

12tol6 .................. . 

16 to 24 .................. . 

75 8 or less .................. . 
8 to 12 ................... . 

12to16 .................. . 

16 to 24 .................. . 

3C 
20 

15 
10 

27 
18 

13 
9 

24 
16 
12 

8 

b. Old Lurbicants. Remove all old grease and 
oil with a clean, dry, lint-free cloth. Wrap the 
cloth around the end of a screw driver or 
the orange stick to remove the old lubricants 
from hard-to-reach places. 

49. Methods of Applying Lubricants 

100 8 or less .................. . 18 
12 

9 
6 

a. Applying Grease (KS7471). Use the 
grease gun supplied in the TE--50-B to lubri
cate gears. Hold the nozzle of the grease gun 
against the gear teeth at a 45° angle. Operate 
the handle and turn the gear slowly until the 
amount of grease specified in the lubrication 
charts below is applied. 

8 to 12 ................... . 
12to16 .................. . 

16 to 24 .................. . 

48. Preparation for Lubrication 

b. Oiling Teletypewriter Mechanisms. To 
apply only 1 or 2 drops of oil, use the pen
shaped lubricator supplied in the TE--50-B or 
dip a piece of #22 wire into the oil 1h inch and 
immediately touch it to the desired lubrication 
point. This method prevents over-lubrication. 
Where more than 1 or 2 drops of oil are re
quired, use the hand oiler which is also sup
plied in the T -50-B. 

To prepare the teletypewriter for lubrica
tion, remove it from service and partially dis
assemble it (a below). 

a. Disassembly for Lubrication. 

Fig. 
No. 

( 1) Disconnect the power and signal line 
cables. 

(2) Remove the dust cover (par. 57). 
(3) Remove the roll of paper and the pa

per shaft (par. 58). 
(4) Remove one paper-shaft mounting 

bracket and the paper chute (par. 58). 
( 5) Remove the spare worm gear bracket, 

gear cover, and gasket {par. 60a (l ) ) . 

Item 
No. Nameci)IIU1 

SO. Detailed Lubrication Instructions 

The points to be lubricated, the type of lu
bricant to be used, and the quantity to be ap
plied are listed in a through e below. Item num
bers in the charts correspond with the item 
numbers in the reference illustrations. 

Method and quantity -- --
64 12 
64 19 
64 24 
65 8 

66 2 
66 6 
66 7 
66 19 
66 21 
66 25 
66 26 
68 9 
68 17 
69 4 

60 

Carriagt>-return driving and driven gears . . • . . . . . • . .  1 
Rangefinder gear train . • • • . . . . . . . . . . . . . . . . . . . . . . . �Apply sparingly around gear teeth. 
Square-shaft sliding gear . . . . . . . . . . . . . . . . . . . . . . . . . ) 
Motor worm and main-shaft driving gear (inside Work grease around worm and gear, and cover gear 

motor-gear housing}. treth liberally. 
Carriage-rack driving gear... . • • • . . . . . . . . . . . . . . . . . . . 
Function-shaft driving gear ...................... . 

Square-shaft driving gear ........................ . 
Function-shaft driving gear . . . . . . . . . . . . . . . . . . . . . .  . 

Carriage-feed worm . . . . ... . . . . . . . . .... . . . . . . . . . . .  j r Apply Bparingly around teeth. 
Carriage--return-shaft drive gears . . . • . . . . . . . . . . . . . .  

Transmitter-shaft driving gear . . . . . . . . . . . . . . . . . . .  . 

Ribbon drive gear .............................. . 
Guid

_
e rail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·I Apply spa�ngly to rail teeth. 

Carriage rack. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Apply spanngly to rack teeth. 

:\_ 
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Note. All ball bearings in the teletypewriter are 

sealed and require no lubrication. 
a. Gears and Racks. Wipe the old grease 

from the gears and racks with a clean, dry, 
lint-free cloth. Apply fresh grease (KS7471). 

(1) Oil the felt friction plates of the 

clutch. 

b. Friction Clutches. Apply oil as indicated 
in the following chart. Do not release the com
pression of the friction clutch spring during 
routine lubrication. If spring compression has 
been released as a result of another mainte
nance procedure (replacement of clutch part, 

etc), proceed as follows: 

(2) Adjust the clutch for the required 

spring compression (par. 145, 146, 

174, 175, 219, 220, or 225). 

(8) Operate the teletypewriter for aP

proximately ten minutes. 

(4) Recheck, and if necessary, readjust 

the spring compression to obtain the 

proper clutch torque. 

Fi&. hem 
No. No. Name of part J.:ed>odud� 

64 1 Carriage-feed friction clutch ...................... 
64 10 Keyboard-transmitter friction clutch ............... )•• to 15 dropo around poripbocy of ooeh fel< fri,<ioo 
66 16 Selector-camshaft clutch .......................... plate; apply sparingly to clutch spring and drive 
66 17 Function-shaft friction clutch ..................... collar. 
64 9 Carriage-return friction clutch ... ................. Several drops around periphery of each felt friction 

plate. 

c. Oil Holes. Apply oil (KS7 470) at the fol lowing places: 

Fi&. hem 
Method�� No. No. Name of pan --

66 4 Function-shaft clutch drum ....................... At least 5 drops in hole on either aide of drum. 
66 11  Code-ring cage .................................. At least 5 drops in hole on top of center bearing sleeve 

. (underneath stop bars) . 
66 20 Carriage-feed driven gear ......................... At least 5 drops in hole in � hub. 
69 7 Type-selecting-arm bearing ea.p ................... At least 5 drops in hole in ea.p. 

·-------·� -- --------
d. Sleeve Bearings. Apply oil (KS7470) at the following bearings: 

F�. I Item 
No. No. I Name of put I MeU.od ud ca-UQ' 

• 

64 6 Square-shaft bearings. . . • . . . . . . . . . . . . . . . . . . . . . . . . Several drops at one end of each bearing. 

64 7 Platen-casting eccentric pivota . • . . . . . . . . . . . . . . . . . . Several drops between each pivot and bearing. 
64 13 Carriage-rack drive shaft bearing. . . . . . . . . . . . . . . . . . Several drops at both ends of  bearing. 
65 4 Function-selecting-arm claw beJuing. . . . . . . . . . . . . . . Several drops at both ends of bearing. 
65 5 Printing-bail shaft bearings. . . . . . . . . . . . . . . . . . . . . . . Several drops at one end of each bearing. 
66 18 Transfer-lever shaft beal'inp. . . . . . . . . . . . . . . . . . . . . . Several drops a t  one end o f  eac h  bearing. 
68 1 Platen bearings and abaft......................... Several drops at one end of each bearing and thin 

film on shaft. 
71 I 6 I Cam-stop-lever post . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 Several drops at either end. 

e. Moving Parts. Apply oil (KS7470) at the following places: 

Fi&. I lt&m 
No. No. Name of part Me\hod pel quaauQ' 

64 
64 
64 

3 
I 

Square shaft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·1 Thin film all aides, lubricate entire length of abaft. 
4 Carriage-return operating mechanism. . . . . . . . . . . . . . 2 drops at each pivot point. 
5 I Manual carriage-return mechanism. . . . . . . . . . . . . . . . Apply sparingly to all pivota and rnbbing surfacea. 

61 
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I Fia;. Item 

�� ·-·�-
. .. .......... _.,, • 64 I 8 I Ca.nil\(te-rt>tum-clutch drum ... .......... ..... .... I Apply sparingly to teeth and grooves, 2 or 3 drops in . 

64 
64 
64 
64 
64 
64 
64 

64 
64 
64 
65 
65 
65 

65 
65 
65 
65 
65 
65 

65 

66 

11 
14 

15 

16 

17 

18 

20 

21 

22 
2.1 

1, 2 

3 

6 

7 
9 

10 

11 

12 

13 

14 

1 

Decelerating earn and roller ...................... . 
Carria�return latch . .......................... . 
Carriage-feed-clut<'h lever ........ ............... . 
:\largin-bell clapper and pa:11rl. ................... . 
Carriage-feed t·lutch ............................ . 
Armature and range dials ........................ . 
Armature worm ................................ . 

Carriage-feed-clutrh drum and drive t'ollar ......... . 
Platen lower-case latrh .......................... . 
Line-feed and figures-shift bell crank pivots ....... . 
Connecting link ................................ . 
Function-l!l'lecting arm .......................... . 
Motor-etop function-lever and llignal-bell-clapper 

pivots. 
Motor-etop oontact lever ......... . .. ......... ... . 
Funt"tion-t'.am follower . . ...... ... . ..... .... ..... . 
Lettcr!!-t!hift and carriage-feed levers .............. . 
Support lever .................................. . 
Punch bart� . ............ ..... ...... ....... .. ... . 

Platen latch .. ....... ........... ..... .......... . 

t>.ach group of spline bal111 inside clutch. 
Thin film on working PUrfaces. 
2 drops on pivot: thin film on working surfaces . 
2 drops at pivot; thin film at t>ach end. 
1 or 2 drop11 at eac-h pivot point and at tip of pawl. 
Appiy 11paringl�· to rlutch teeth. 
1 or 2 drop11 at. 1-x>Aring��. 
Thin film on teeth; 1 or 2 drops between worm and 

mounting. 
Apply sparingly to ruhbing �turfa<'l'S. 
I drop at pivot; apply sparing!�· to latching IIUI"face. 
Several drops hetwet>n levers and washers. 
1 t'rop at each t>nd. 
Appl�· !!paring!�· to all working surfaces. 
2 drops at each pivot point. 

Thin film on latching surfaces. 
Apply sparingly to cam groove and bearing of roller. 
2 drops at each pivot. 
2 drops at eoarh pivot. 
Several drops between ea<'h bar and guide block. 
2 drops at pivot; thin film on working surface at each 

end. 
Aperture gate . . . . . . . . . . . . . . . . . . • • . . • . . . . • . . . . . . .  1 2 drop!' in notrh; several drops bet-.·een gate and guide 

' 

¥ 

* 

:J 
66 3 

66 5 
66 8 

66 9 

66 10 

I block. �· 
Print-?ail blade ... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Thin film �th llides al?ng entire edge. 
Function-clutch spnng ......... ..... ............. , Apply spanngly to spnng. 
Function-shaft driven gear........... .. ........... St'veral drops at hearing and clutch teeth. 
Figure-shift and line-feed link•. . . . . • • . . . . . . . . . . . . . 2 drop� at Pach end of both links. 
Linc-f'l'ed cam-follower bell-crank pivot. . . . . . . . . . . . . Several drops at pivot. 
Figures-shift cam-follower bell-crank pivot. . . . . . . . . . 2 drops at pivot. ) 

66 12 

66 13 

66 14 

66 15 
66 22 
66 23 

66 24 

66 27 

66 28 
66 29 
66 30 
67 1 

67 2 

67 3 

67 4 

67 5 
67 6 

67 7 

67 8 

67 9 

67 10 

67 I 11 

67 12 

67 13 

62 

Code rings . .... ............ ....... ,............. Thin film all along inner and outer working surfaces 
on ea!'h code ring. 

Line-feed and carriage-ret.u�m follo••ers.... . . . . . Apoly eparingly to rollers, pivot!;, and all rubbing 

Rangefinder cam . .... .. .. . .. ... .. . .. . .. . .. .. . ... . 
Function-��ensing earns . . • .. . . . . . . . . . . . . . . . . . . . . . . .  
Function�lutch latrh ... ':· ...................... . 
Carriage-feed pawl and ratchet ............... .... . 

BUrfaces. 
Thin film on working surfaces. 
Thin film on all exposed surfaces. 
Apply 11paringly to roller and latching surfaces. 
Apply sparingly to ratchet teeth; 2 drops at each pawl 

pivot. 
Carriage-return blocking lever ...... .. . .. .. . .... .. ·11 or 2 drops at pivot; apply sparingly to latch surfaces. 
Print-C'am follower... . . . . . . . . . . . . . . . . . . . . . . . . . . . . Apply sparing!�· to cam groove and bearing· of roller 

and to spring hook. 
Motor-stop contart lever pivot.. .... . . . . . . . . . . . . . . St'veral drops hetween pivot shaft and lever sleeve. 
Function-ehaft bearing. . . . . . . . . . . . . . . . . . . . . . . . . . . 1 or 2 drops at bearing. 
Printing-bail11haft bearings.'. . . . . . . . . . . . . . . . . . . . . . Several drops at either end of both bearings. 
T-levers.................. ....... . ... ........... Apply sparingly on working surfaces . 
Stop bars in code-ring cage . .. ... .. .. ...... .. .. . .. , 2 drops at each end of all stop bars. 
Code-r�ng lock�ng b� l ". . . . . . . . . . . . . . . . . . . . . . . . . . Thin film on lat�hing surface. 
Code-rmg lockmg ba1l shaft •. . . . . . . . . . . . . . . . . . . . . 1 drop at each p1vot. 
Unf'-ff"Pd detent.............. . . . . . . . . . . . . . . . . . . Several drops at lever point; thin film on detent teeth. 
Single-double line-fP.ed lever...... . . . . . . . . . . . . . . . . . 1 drop at pivot and detent surfat't'. 
Armature-spring arm shaft. . . . . . . . . . . . . . . . . . . . . . . 1 drop at both ends of shaft. 
Sclf'<'tor-magnet armature bearing. . . . . . . . . . . . . . . . . .\pply sparingly. 
Y-levers, Y -lever detent8, �friction plates • .. . .... .. 1 Apply sparingly to all rubbing and bearing surfaces. 
Selector-magnet armature t'<iv ... . ....... ....... . ·I Appl�· sparingly. 
Sclertor-lever-guide oomh .......... . ............ :. Apply toparingJ_,. to all rubbing surfaces. 
Selector-levers pivot post, hearings, and washt>rs . . .  · I Apply !lparingl�· to all rubbing and bearing surfaces. 
Orientation-lever pivot and ra.ngcfinder cam. . . . . . . . 1 or 2 drops at pivot; thin film on cam surface. 
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Fi��:. I Item 
No. : No. Name of part Met.bod ud quan\ity 

�------------�--------t--1�---------------! 
67 14 67 15 
67 16 
67 17 
67 18 
67 19 
67 20 
68 2, 3 
68 4 
68 5 
68 6 
68 7 
68 8 
f,S 10 
68 11 
68 12 
68 1� 
68 14 
()8 15 
68 16 
68 18 
68 20 
69 1 
69 2 
69 3 
69 5 
6!l 6 
69 8 
6!l 9 
69 10 
70 1 
iO 2 
70 3 
71 I 1 
71 2 
71 3 

71 I 4 71 5 
71 I 7 
71 8 
71 9 
72 1 
72 2 
72 3 
72 4 

Grooved pin. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Several drops between pin and camshaft. 
Selector rams and stop plate...................... Thin film on working surfaces. 
Tmn�fer-levcr latch........... . . . . . . . . . . . . . . . . . . . 2 drops on pivot; thin film on latching surface. 
T-leverl! and separating washer!!................... Apply sparingly t<> all rubbing and bearing surfaces. 
Transfer-lever restoring cam . . . . . . . . . . . . . . . . . . . . . . 1 drop on cam surface. 
Transfer-lever-roller stud. . . . . . . . . . . . . . . . . . . . . . . . . Apply sparing]�· t<> working Burfaces. 
Stop-arm-shaft clutch......................... . ... Sevt>ral drops in dutch. 
Figu�hift link. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 or 2 drops at each pivot.. 
Line-feed conneeting link......................... 1 or 2 drops at each pivot. 
Connecting link. . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 1 or 2 drops at each pivot. 
Line-feed lever. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 or 3 drops at pivot. 
Single-double line-feed-lever detent . . . . . . . . . . . . . . . . 2 or 3 drops at pivot. 
Rihhon-revt>rse beam pivot stud. . . . . . . . . . . . . . . . . . . 1 or 2 drops at pivot. 
Ribbon-reverse beam detent . . . . . . . . . . . . . . . . . . . . . . 1 drop at pivot; apply sparingly t<> latching surfaces. 
Ribbon-feed clutch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Apply sparingly to dutch teeth. 
Ribbon-drive 11haft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Apply sparingly to bearings, cam surfaces, and Ke&r 

teeth at both end!!. 
Rihhon-8ensing lever!!. . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 or 2 drops at. each bearing and pin. 
Spool-shaft �arl!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Apply sparingly t<> groove, teeth, and driving jaws. 
Rihhon-spool shafts. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 or 2 drops at bearings t<>p and bott<>m. 
Ball hearings and guide rail. . . . . . . . . . . . . . . . . . . . . . . Apply sparingly to rolling surfaces. 
Line-feed pawl. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 2 drops at pivot. 
Carriage-retun1 bell crank linkage . . . . . . . . . . . . . . . . . 2 drops at each pivot. 
Ribbon-spool lock. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 drop at handle pivots. 
Rihhon guide. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Thin film on sliding surf&ees. 
Hinge pin . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . 2 or 3 drops at eac� pivot; apply sparingly to gear 

teeth. 
,/ 

Rihhon-lifter bell crank,� turnbuckle • . . . . . . . . . . . . . 1 or 2 drops at pivots. 
Connerting-har guide plate. . . . . . . . . . . . . . . . . . . . . . . I or 2 drops at each guide plate. 
Tn)(>-�lecting arm .......... , . . . . . • . . . . . . . . . . . . .  Appl�· sparing!�· bt'tween arm and claw. 
Ribbon-lifter links. . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . l or 2 drops at ea<llt pivot. 
Ribbon-lifter pivot bearing. • . . . . . . • • . . . . . . . . . . . . . Thin film on !!liding surfaces. 
KPylevel'!l. . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 1 drop at earh pivot. 
Spact>-bar lever pivots............... . . . . . . . . . . . . 1 drop each. 
Code harl! and guide Bt.Uds .5 . . • . • . . • .. . . . . . . . . . . . . .  Thin film all along notched edge of each bar; 2 or 3 · 

drops in earh groove. 
Select<>r lever!!, bearings and l!pt!'el'l. • . . . . . . . . . . . . . Apply sparingly to all rubbing and bearing surfaces. 
Contact-bail pivot .. . . .. . . ... 5 5 .  • • • • • • • • • • • • • • • • • 2 or 3 drops betwef'n bail and pivot stud. 
Sensing-lever locking baiL .......... . . . . . . . . . . . . . . . l or 2 drops on bail surface and between lever!! and 

comb. 
Transmit.ter r.amshaft. ... : ... :. . . . . . . . . . . . . . . . . . . Thin film on all cam lobt's and st<>p teeth. 
Sensing lever!! ........... :....................... Apply sparingly at working surfaces at each end of 

pivot. 
Cam-stop-lever latch stud ... . .. .. . ..... ... . ...... ,2 or 3 drops at pivot points; thin film on latching 

surface. 
Front key lever guide.. .. . . . . . . . . . . . . . . . . . . . . . . . . . 1 drop in each guide slot. 
Keyboard lock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Thin film on sliding surfaces. 
Governor adjustment lever. • • . . . . . . . . . . . . . . . . . . . . l or 2 drops at each end. • 

Governor adjustment ecrew.. . . . . . . . . . . . . . . . . . . . . . Apply sparingly t<> entire thread. 
Spt'f'd adjustment gear. . . . . . . . . . . . . . . . . . . . . . . . . . . Apply sparingly to gf'ar teeth. 
Governor worm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 or 3 drops in governor hub opening. 
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Section IV. TROUBLESHOOTING 

51. General 

Troubleshooting at field and depot levels in
cludes all the troubleshooting techniques out
lined for organizational maintenance (TM 11-
5815-206-12) and any special or additional 
techniques required to isolate a defective cir
cuit, part, or adjustment. The systematic trou
bleshooting procedure, which begins with the 
operational checks performed at organizational 
level, must be completed by means of sectionali
zation, localization, and isolation procedures. 
Sectionalization, the first step in troubleshoot
ing, means tracing the trouble to the major 
component that is responsible for abnormal op
eration. Localization, the second step, means 
tracing the trouble to a particular subassem
bly or circuit within the major component. 
Isolation, the third step, means tracing the 
trouble to the defective part or adjustment. 

52. Sectionali:a:ing Trouble -

When a teletypewriter that is connected for 
lw.lf -duplex operation in a teletypewriter com
munications system does not operate properly. 
use the substitution method ·to sectionalize the 
trouble (a below). If a substitute teletype
writer is not available, follow the procedures 
described in b below. If it is suspected that & 
fault exists in a teletypewriter that is not con
nected to a communications system, locate the 
trouble as described in c below. If the tele
typewriter is connected for full-duplex opera
tion, and the fault is not immediately apparent, 
remove the teletypewriter from service and per
form a local test of the teletypewriter (c be
low). If it meets all performance require
ments, the fault is in either the external signal 
circuit or in other equipment in the system. 

a.. Substitution Method. Substitute a tele
typewriter, which is known to be in good op
erating condition, for the local teletypewriter 
in the system. 

(1) If the trouble still exists, the fault is 
either in the signal circuit or in other 
teletypewriter equipment in the com

munications system. 

(2) If use of the substitute teletypewriter 

restores communication, the teletype

writer that was removed from the 

system is defective. In this case, fol-

low the instructions in subparagraph 
c below. 

b. Test Signal Exchange Method. If a sub
stitute teletypewriter is not available, transmit 
test signals (alternate R and Y code groups) 
from the local keyboard and note the opera
tion of the page printer. Then have an opera
tor at any of the other stations in the system 

. _transmit test signals and note the operation of 
the page printer. 

(1) If the local page printer operates 
properly when test signals are trans
mitted from the local keyboard-trans
mitter but does not operate properly 
when the test signals are trans
mitted from another station, the fault 
is either in the signal circuit or in the 
teletypewriter equipment at the other 
station. 

(2) If the local page printer does not op
erate properly when the test signals 
are transmitted_. from the local key
board-transmitter but does operate 
properly when the test signals are 
transmitted from c.ny of the other sta
tions in the system, the fault is in the 
local keyboard transmitter. 

(8) If the local page printer does not op
erate properly regardless of thP source 
of test signals, the trouble is in the 
local page printer. 

(4) If the fault is determined to be in the 
local teletypewriter, follow the in
structions in c below. 

c. Local Test Method. Connect the teletype
writer for local test (fig. 78) and check the 
performance of the teletypewriter (par. 89, 
TM 11-5815-206-12). If the performance 
checks do not reveal the fault, make the tests 
described in paragraphs 53 through 55. 
53. Localizing Eledrical Troubles 

Most electrical troubles occur at the various 
contacts and connection points in the teletype
writer. Test all connection points in a circuit 
for looseness. The circuits of the teletypewriter 
include binding posts and connectors at points 
that are appropriate meter test points. When 
testing for loose connections and making me
ter tests, do not disturb the wiring more than 
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is necessary for the test. Make the following 
tests to locate an electrical trouble. 

a. Power Sources. 

( 1) Check to be sure that the voltage of 
the signal circuit power source is 105-
to 125-volts de. 

(2) Check to be sure that the voltage for 
the motor circuit is 105- to 125-volts 
either de or 60- to 60-cps ac. 

b. Local Test Connections. Turn the LINE 
INCREASE knob fully counterclockwise and
make the folloWing connections: 

( 1) Signal circuit (fig. 73). 
(a) Connect 105- to 126-volt de to termi

nals No. 1 and 4 (positive polarity 
to terminal 4). 

(b) Connect one shorting bar across 
terminals No. 5 and 6. 

(c) Connect the other shorting bar 
across terminals No.2 and 3. 

(2) Motor circuit. Connect the motor 
power cord to a source of 105- to 125-
volt either de or 50- � 60-eps ae. 

c. Open in Signal Circuit. When the teletype
writer is connected for local test (b above), 
the D. C. MILLIAMPERES meter should in
dicate a tlow of current. If no current ftowa, 
the signal circuit wi�hin the teletypewriter ia 
not complete. Disconnect power from the tele
typewriter and check the continuity of the 
send anti receive circuits (e below). 

d. Short in Sign.a.l Circuit. When the tele
typewriter is connected for local test (b above) 
and the page printer and the pointer of the 
D. C. MILLIAMPERES meter remain motion
less when the keys of the keyboard-transmit
ter are pressed, check for a short circuit across 
the transmitter contacts in the send circuit. If 
the pointer of the meter moves toward zero each 
time a keylever is pressed, but the page printer 
remains motionless, check for a short circuit 
across the selector-magnet coila. , 

e. Resistance and Continuity Tests. Use 
Multimeter TS-297/U or a suitable substitute 
test set when making continuity and resist
ance tests. Be sure to disconnect parallel elec
trical paths across the points under test. 
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(1) Continuity test. Use the _continuity 
test to locate an open in a circuit. 
Before making a point-to-point check 

of the complete circuit, cheek for con-

tinuity across those portions of the 
circuit where an open is most likely 
to occur (switch contacts, plug and re
ceptable connections, etc). If the lo
cation of the open is not located 
quickly in this manner, start at one 
end of the circuit and make a point
to-point check of the complete circuit. 

(2) Compcment reBistance tests. The re

sistance measured across the test 
points listed below must be within 10 
percent of the value indicated in the 
chart. 

Railtaa. (oJu.) 
Tat poiJlte 

Compoaellt <&a· 68 aDd 611) 
TT-urra TT-tB(rG 

Selector- Line terminal 3 and 
magnet eenter terminAl of 
coila. R2 with: 

LINE ewiteh in 90 90 

VOICEFREQ 
- position. 

LINE anviteb in 360 360 

-D. C! poei'tion . 
. � -- ... 

Motor ...top- Line terminal 4 and 
relay coila. either terminAl of 

fuseho1der XF2 
with motor-atop-
relay eontacta 1 
and 4 ('IT-
Ufl'G) and eon-

tacta 1 and 2 of 
85, (Tl'-4 Bfl'G): 

Open.········· 360 300 -
Cloeed ......... 0 0 

·-

f. Capacitor Test. 
Caution.: Before testing a capacitor, always 

place a momentary short circuit across the ca

pacitor terminals to remove any charge present 
in the capacitor. Be extremely careful when 
discharging the capacitor; severe electrical 
shock may be received from a charged capacitor. 

Disconnect one lead from the capacitor and 
connect the TS-297/U (arranged to read max
imum resistance) across the capacitor terminals. 
If the pointer of the test set moves toward 
zero quickly and then slowly returns toward 
the infinity mark, the capacitor is good. If the 
pointer does not move toward zero, or if it 

does move, but does not return to the infinity 
mark, replace the capacitor. 
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54. Localizing Mechanical Troubles 
When the cause of a mechanical trouble is 

not apparent: 
tt. Turn the motor off. 
b. Press a key lever and turn the governor tar

get clockwise manually to rotate the motor. 

(6) If the keylever that is pressed is as
signed to a character, check the print
ing operation ; if it is assigned to one 
of the nonprinting operations, cheek 
the movement of the train of parts for 

that operation. 
c. As rotation of the motor causes the trans

mission of each impulse of the code group, 
make the following checks: 

(1) Check the operation of the keyboard
transmitter train of parts that is as
sociated with the impulse. 

(2) Check the effect of each impulse on 
the D.C. MILLIAMPERES meter and 
on the position of the selector-magnet 
armature. 

=riNG/1.· J) l�.OVDC 
LINE 

ARO 

. �:::: ... �.. . . � T 
TMS81!1·206-!&-3 

Figure 11. Teletlf� te•t eoms.ectiou. 

( 3) Check the operation of the selector 
mechanism train of parts that is asso
ciated with the impulse. 

55. Troubleshooting Charts 
( 4) Check the transfer operation. 
(5) Check the positioning of the type-ae.. 

lecting arm and the function-selecting, 
arm. 

The most common failures in the teletype.. 

writers, together with the probable cause of the 
trouble and the corrective actions to be taken, 
are listed in a and b below. 

tt. Keyboard - Transmitter Troubluhootin.g CJuwt. 

Cooldltlon Prob&We a-We Colftdioe 

Downwf,rd movement of a key le'ftl" I Send eireuit abortM I Cheek Mild eireuit (fta'. 68 and 69). 
does not eauae tranemiaaion. 

Transmitter eamsh&ft rotates contin
uously. 

Transmitter mechanism tranamite in
correct eode croupa. 

E.e,..OO..rd-tranam.itter cont&et:a out 
. of adjustment. 

E.eyboa.rd-transm.itter pluc (.J2) d.is
eonnected. 

Xeyboard-tranamitter friction eluteh 
out of adjustment. 

Cam-stop lever bindiD&'- 1 

Locking-lever-latch aprift&' broken 
or diseonneeted. 

Univeraal-bar adjuating .erew out 
of adjustment. 

Repeat.-bloekift&'-lever spring broken 
or disconnected. 

Friction elutcb dry or out of adjust
ment. 

Trarusmitter contaeta dirty or out of 
adjustment. 

Contact-bail aprinc waa..-.k-----1 

Binding in selector levers or aenainc 
levers. 

Adjust eontaeta (par. 147) . 

Connect keyboard-transmitter plq to 
eonneetor P2. 

Adjust frietion eluteh (par. 146 and 
146). 

Clean cam-atop lever ad ita poat (fla'. 
79). 

. 

Replace or connect loekill&'·lever
latch spring (fta'. 78). 

Adjust settings of universal-bar ad
justin&' 11erew (par. 189). 

Replaee or eonneet repeat-bloelduc
lever spring (fta'. 78). 

Lubricate (par. 60) and adjust (par. 
145 and 1'6). Replaee felt frietioo 
plate if neeesaary. 

Clean and adjust trarusmitter eon
tacta (par. 147). 

Replace eontact.-baU apriDf:. 

Clean and adjust sensing levers and 
eeleet.or levers (par. lU throuch 
1«). 
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Condition 

Keyboard-transmitter operates prop
erly, but causes noise in local radio 
receivers. 

Probable trvable 

Sensing-lever locking-bail apring 
weak. 

Faulty RF filter __________ _ 

Faulty RF filter connections ____ _ 

CorNetion 

Replace spring. 

Cheek filter; repleee if defective (par. 
'72). 

Cheek and replace defective bonding 
atraps; tighten connections. 

b. Page Printer Troubleshooting Cha.rt. 

Motor fails to atart ______________ j MOTOR fuse blown. _________ ________ , Replace MOTOR fuse (fig. 58 or 59). 
Failure of power source__________ Correct. defect or use another power 

Motor-atop eontacta dirty or do not 
dose. 

Dirty commutator on motor __________ _ 

Defective motor switch S2 _______ _ 
Defective motor brushes ________ _ 

Open in field or armature winding ___ _ 

Mechanical bind-----------

BOurce. 
Clean and burnish motor atop eon-

tact&. 
Clean commutator (par. '74d). 
Replace S2 (fig. '79). 
Replace brushes (par '7-k). 
Repair or replace motor (par. 60). 
Locate and correct trouble in mech-

anism. 
Motor runs but speed is erratic __________ ! Govemor contaeta dirty or pitted ------- Clean, bumish, or replace contaeta 

(par. 7&). 

Page printer runs open (mechanism 
runs when line current should be 
steady mar 'king). 

Page printer prints errors or scram
bles letters and functions. 

Governor spring brokeJL ______ _ 
Motor-atop contacts weak or broken___ 

Dirty commutator on motor _________ _ 

Line fuse blown-- ----- ----

External line circuit open or shorted 

No line current_ ____ _ 

Receive circuit in teletypewriter 
open or aborted. 

Selector-magnet armature not hold
ing stop lever. 

Transfer-lever trip latch spring 
broken. 

Replace spring. 
Install new motor-stop contact& (par. 

123). 
Clean commutator (par. '74d). 
Replace line fuse (fig. 58 or 69). 

Cheek line from teletypewriter ter
minals for continuity or abort. 

Correct or replace source of voltage; 
adjust line current. 

Cheek for continuity or abort and re
pair fault. 

Readjust aeleetor mechanism (par. 
183). 

Repl� transfer-lever trip latch ) 
apnng. 

l Selector camshaft stop plate or atop 

I 
Replace stop plate or stop lever. 1 

lever worn or broken. 4 
Rangefinder dial improperly set __ _____ Adjust rangefinder dial. 1 ' 

Selector camshaft friction dutch 
slipping. 

Dirty, binding, or sticking aeleetor 
mechanism. 

Wom or broken Y- or T-levers --------
Selector camshaft atop plate looee ____ _ 

Selector-lever spring broken ·-·--- ------
Square-shaft friction clutch slipping. 
Selector-magnet mounting loose ______ _ 

Square-shaft stop arm or function

Adjust friction dutch (par. 1 '7.& and 
1'75). 

Clean or adjust selector parta (par. 
142 through 1-&4). 

Replace defective levers. 
Replace wom pa rta. 
Replace selector-lever spring. 
Adjust friction clutch (par. 226) . 
Readjust and tighten mounting 

screws (par. 185). 
Readjust and tighten (par. 224). 
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selecting-arm claw loose. 
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Coadltlon 

Pare printer prints ume eharacler 
or performs same function regard
lela of signals being sent. 

Certain characters or functions will 
not print (or operate). 

" i.'eo�·.�:<'•�"'•"''•,,.;-",.y/;:<; 

Probable tzouble 

. ' 

Corr.etlon 

Transfer-lever-trip lateh sprina- or I Replace a broken spring. 
transfer-lever spring broken. 

Antibounee cluteh on stop-arm abaft 
jammed. 

Function-selecting arm sticking in 
punch-bar guide block. 

Stop bar sticking.. 1 

Replace storarm lha!t. 

Clean and readjust if necessary. 

Clean stop-bar guide plate and code 
rings. 

Stop-bar spring broken or miuing_ j Replace spring. 

Page printer operates, but range I Line current too high or too low _____ , Readjust line current. 
(rangefinder measurement) is nar-

fuse (fig. 58 or 59). 
r use another p ower 

ish motor atop eon-

'r (par. 744). 
79). 
(par 74c). 

e motor (par. 60). 
ect trouble in mecb-

or replace contacts 

r-s� �ntacts (par. 

)r (par. 744). 
� (fig. 58 or 59). 

1 teletypewriter ter
tinuity or short. 
:e souree of voltage; 
-rent. 
uity or short and re-

I 

row. 

Pare printer prints but stieks in 
print position. 

Platen will not shift_ _____________ _ 

Platen will not shift from figures- to 
the letters-shift position. 

Platen cannot be prevented from re

turning to figures-shift position. 

. Carriage will not feed ____________ _ 

lr mechanism (par. I 
er-lever trip latch 

. te or stop lever. 

ler dial. 

clutch (par. 17.& and 

selector parts (par. 
••>. 
e levera. 
�rts. 
. }ever spring. 

I 

i Cmiage-ntum function lnopo"''*''· 

• 

Carriage does not make complete 
return. :lutch (par. 225). t 

tighten mounting 1 Line-feed function does not operate ___ _ :85). 
:hte\ - 'ar. 224). 

� 

Motor speed incorrect at transmitter_ 

Selector mechanism improperly ad
justed. 

Connecting-bar spring weak or 
mining. 

Have transmitter motor speed 
cheeked. 

Cheek requirements of selector mech
anism adjustments and readjust aa 
required. 

Replace spring. 

Print mechanism binding 

I 
Clean and adjust print mechanism. 

Figures-shift ��ensing-lever spring Replace spring. 
broken. 

Platen-latching arm loose _____ _ 

Figures-shift sensing lever or earn 

follower bent or broken. 
Function aperture gate stuck -1 

Signal-bell or motor-stop punch bar 
stuck in operated position. 

Cam-follower spacing collar on 
mounting stud dirty or improperly 
placed. 

LinE"-feed and figures-shift cam-fol
lower spring broken. 

Carriage-feed link improperly ad
justed. 

Carriage-feed clutch slippina- ___ _ 

Readjust arm. and tighten mounting 
screws (par. UO). 

Replace defective parts. 

Clean function,group parts. 

Clean function group partl. 

Clean and adjust collar (par. 156). 

Replace broken line-feed and figures
shift cam-follower apring. 

Readjust link (par. 198). 

Readjust cluteh; replace felt frletion 
plates, if neeeuary (par. 219). 

Driving collar loose 

I 
Tighten set screws. 

Carriage- feed-clutch-lever spring Replace sprin&". 
broken • 

Ribbon-driving mechanism jammed .... 

Carriage-feed pawl spring broken __ 

Carriage-return link improperly ad
justed. 

Carriage-return sensing-lever sprlna
broken. 

Readjust ribbon-driving mechanism 
(par. 252). 

Replace spring. 
Adjust link (par. 201). 

Replaee spring. 

Adjust (par. 219). Carriage-return safety clutch mech
anism out of adjustment. 

Carriage-return latch-tripping arm Readjust latch-tripping eam (par • 

improperly adjusted. 20.&). 
Mechanism binding. Clean and adjust carriage mechanism. 
Line- feed sensing -lever spring Replace •PriDe· 

broken. 
Line-feed pawl spring broken ___ _ Replace spring. 
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Condition 

Line feed occurs on every operation 
or is erratic. 

Signal bell does not ring __________ _ 

Motor stop fails to operate _______ _______ _ 

Only part of characters print_ ____ __ 

Printing too light or too heavy __________ _ 

Lines are not printed straight _____ _ 

Margins printing unevenly _____ __ 

Ribbon lifter not working properly ____ _ 

Ribbon does not feed or does not 
reverse. 

Margin bell does not ring properly ____ _ 

Probabk! troubk! 

Line-feed mechanism stuck ---------
Cam-follower spacing collar and 

stud dirty or spacing collar im
properly placed. 

Line-feed and figures-shift earn-fol-
lower spring broken. 

Clapper bent ---------------------· 

Signal-bell punch bar sticks---------------
Motor-stop contact lever improperly 

adjusted . 
Motor-stop contacts bent or broken .... 
Motor-stop punch bar sticks ______________ _ 

Ribbon lifter not raising far enough .. 
Stop screw for platen bracket not 

properly adjusted. 
Grooved nut on type-selecting arm 

improperly adjusted. 

Platen bracket stop screw loose ___ _ 

Platen casting eccentric mounting 
screw not properly adjusted. 

Carriage-return blocking mechanism 
improperly adjusted. 

Broken lifter tension spring ____ _ _  _ 

Dirty, bent, or broken parts _______ _ 

Ribbon spool not seated correctly on 
driving collar or collar loose on 
abaft. 

eon-.etion 

Clean detent part& 
Clean collar and stud and reset col

lar if necessary. 

Replace spring . 

Straighten clapper. 
Clean function group part& 
Readjust position of lever lug (par. 

263). 
Straighten or replace. 
Clean function group parts. 
Adjust ribbon lifter (par. 227). 
Adjust platen bracket stop screw 

(par. 238 and 239). 
Adjust (par. 227). 

Tighten the screw. 
Adjust (par. 235). 

Adjust carriage-return blocking 
mechanism (par. 210). 

Replace spring. 
Clean and replace broken parts. 
Check seating of spool and tighten 

collar set screw. 

No spring tension on ribbon-feed I Reset collar for proper spring ten-

clutch. - J sion (par. 253). 
Ribbon-spool gears not meshing ________ j Replace ribbon-reversing detent 

Ribbon-sensing lever bent, dirty, or 
bas broken spring. 

Margin-bell-pawl trip arm improp-
erly set or pawl broken. 

Pawl spring broken ____________ _ 

Clapper spring broken. _____________ _ 

Clapper bent ------------

spring. 
Clean, adjust, and replace parts as 

necessary. 
Reset arm or replace broken part. 

Paper tension roller cannot be -re- Pin on roller bent or broken ______ __ 

Replace pawl spring. 
Replace clapper spring. 
Straighten clapper. 
Replace defective pin. 

leased. 
Paper release mechanism binding ...... , Clean and adjust mechanism (par. 

232 and 233). 
Page printer emits grinding or whin- 1 Motor drive gears improperly Adjust position of motor (par. 270). 

ing noise. meshed. 
Fouled bearings in motor, main I Clean and lubricate or replace bear-

shaft, or function shaft. ings if necessary. 

Motor shaft or main shaft bent _______ Replace bent shaft. 

Sedion V. REMOVAL AND REPLACEMENT OF TELETYPEWRITER COMPONENTS 

56. General 

a. This section describes removal and re

placement procedures for the major components 

of Teletypewriters TT-4A/TG and TT-4B/TG 
(fig. 74). These procedures are used in con
junction with disassembly and reassembly pro-

76 

cedures described in paragraphs 66 through 

133. 

. b. All repairs should be made by qualified 

teletypewriter maintenance personnel. Equip

ment operating with minor faults may fail 

completely as the result of efforts by inexperi-
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enced personnel to correct apparently simple 

defects. 
c. Inspection, cleaning, and lubrication in

structions are given in paragraphs 38 through 
6(). Whenever repairs are made, the teletype
writer should be completely readjusted in ac
cordance with paragraphs 134 through 275. 

57. Removal and Replacement of Dust Cover 
(fig.74) 

a. Removal. 

(1) Push the platen knob (on the left
hand side) inward until it clears 
the dust cover. 

(2) Loosen the thumb nuts (1 and 5, fig. 
127) and disconnect the dust cover 
grounding leads. 

(3} On the TT-4A/TG, grasp the dust 
cover at the lower rear comers and tilt 
the cover forward carefully. When the 

cover is clear of the two rear studs, 
lift it free from the two front studs. 

( 4) On the TT-4B/TG, turn the cam 
latches on the left- and righthand side 
of the dust cover to the open posi
tion ; lift the dust cover from · the 
mounting base. 

b. Replacement. Replace the dust cover by 
reversing the procedures described in a above. 

58. Removal and Replacement of Paper 
Shaft, Paper-Shaft Brackets anti 
Paper Chute 

a. Removal. 
( 1) Remove the dust cover (par. 57). 
(2) Raise the two retaining springs on the 

two paper-shaft brackets (7 and 12, 
fig. 123) that hold the paper shaft 
( 1) on the paper-shaft brackets ; re
move the paper shaft and roll of re

cording paper. 
(3) Remove the two machine screws (2) 

and lock washers (3) that hold the pa
per-shaft bracket (7) to the tele
typewriter frame ; slide the assembled 
paper chute (4) and paper-shaft 
bracket (7) away from the two rub
ber mounts (10 and 11) of the paper
shaft bracket (12). Remove the paper 
chute from the paper-shaft bracket 

(7). 
( 4) Remov� the two machine screws ( 8) 

and lockwashers (9) that hold the pa
per-shaft bracket (12); and remove 
the paper-shaft bracket. 

b. Replacement. 
(1) Replace the paper shaft, paper-shaft 

brackets, and paper chute by revers
ing the procedures outlined in a(2), 
(3), and (4) above. 

(2) Replace the dustcover (par. 57b). 

59. Removal and Replacement of Mounting 
Base 

a. Removal. 

(1) Remove the dust cover (par. 57a.). 
(2) Remove the two machine screws (1, 

fig. 80) that hold the copy-light con
nector (81) to the mounting base; re
move the copy-light connector and in
sulator (2). 

(3) On the TT-4A/TG, remove the four 
plain hexagonal nuts (1, fig. 126), 
lockwashers (2), and ftat washers 
(3) that hold the feet of the frame 
assembly (50) to the mounting base 
studs. 

(4) On the TT-4B/TG, remove the two 
machine screws (4) and lockwashers 
( 5) that hold the frame feet and 
grounding straps to the mounting 
base. Back out the machine screws 
that hold the mounting base on the 
left hand side. 

(5) On the TT-4A/TG, lift the ends of 
the four grounding straps (9, fig. 128) 
clear of the mounting studs. 

( 6) Lift the machine clear of the mount
ing studs; be careful not to snag the 
lugs of the space bar on the space-bar 
stops. 

b. Replacement. 
(1) Replace the mounting base by revers

ing the procedures outlined in a(2) 
through ( 6) above. 

(2) Replace the dust cover (par. 57b). 

60. Removal and Replacement of Motor 
Gear Set and Motor 

a. Removal of Motor Gear Set. 

(1) Remove the four machine screws (6, 

fig. 126) and lock washers (7) that 

hold the gear cover ( 11) and acces

sory gear set (10 and 13) to the 
. 
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frame; remove the gear cover and 
gasket (8). 

(2) On the TT-4A/TG, remove the ma
chine screw (1, fig. 104), lockwash
ers (2). and mainshaft gear (3) from 
the main shaft (31). 

(3) On the TT-4B/TG, remove the ma
chine screw (1, fig. 105), lockwasher 
(2), main-shaft gear (3), and drive 
keys (4) from the main shaft (22). 

(4) Remove the motor (c below). 
(5) Remove the machine screw (8, fig. 
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81), lockwasher (9), and worm gear 
(10 or 11). 

b. Replacement of Motor Gear Set. 
(1) On the TT-4A/TG, install the main

shaft gear (3, fig. 104) on the main
shaft (31); replace the machine screw 
(1) and lockwasher (2). Do not 
tighten the machine screw. 

(2) On the TT-4B/TG, install the drive 
keys (4, fig. 105) on the main-shaft 
gear (3); install the main-shaft gear 
and drive keys on the main shaft 
(22); and replace machine screw (1) 
and lockwasher (2). Do not tighten 
the machine screw. 

(3) Install the worm gear on the arma
ture; replace the machine screw (8, 
fig. 81) and lockwasher (9); tighten 
the machine screw. 

(4) Replace the motor (d below). 

(6) Tighten the machine screw (1, fig. 
104 or 105). 

(6) Replace the gasket (8, fig. 126) and 
gear cover (11) and accessory gear set 
(10 and 13) and secure with the four 
machine screws (6) and lockwashers 
(7). 

c. Removal of Motor. 
(1) Remove the mounting base {par. 59). 

(2) Carefully turn the machine until it 
rests on the selector side (left side). 

(3) Remove the four machine screws (1, 
fig. 124) and lock washers (2) that 
hold the filter box eover (3) on the 
filter box (62); remove the filter box 
eover. 

( 4) Remove the four motor leads from the 
terminal board (38); tag the leads te 
facilitate replacement. 

(6) Turn the machine right side up. 

(6) On the TT-4A/TG, remove the four 
machine screws (1, fig. 81) and lock
washers (2) that hold the motor to 
the frame; remove the motor and the 
shims (3). 

(7) On the TT-4B/TG, remove the three 
machine screws (4, fig. 81) and lock
washers (6) that hold the motor to 
the frame; remove the motor. 

d. Replacement of Motor. 
(l) Replace the motor by reversing the 

procedures described in c(2) through 
(7) above. Be sure that the motor of 
the TT -4A!TG is properly shimmed 
to provide running clearance between 
the gears. Position the grease seals 
(13 and 14, fig. 81) between the rear 
of the motor and the frame. Be sure 
that the main-shaft gear and the worm 
gear are meshing properly before 
tightening the mounting screws. 

· (2) Replace the mounting base (par. 
59b), 

61. Removal and Replacement of 
Keyboard-Transmitter 

a. Removal. 
(1) Remove the dust cover (par. 57a). 

(2) Pull the assembled keyboard plug 
cover and plug (65 ar.d 66, fig. 80) 
from the receptacle connector ( 14, fig. 
79). 

(3) On the TT-4A/TG, remove the two 
machine screws (1, fig. 77) and lock
washers (2) that bold the space bar 
(S) to the space-bar arm (11); re
move the space bar. 

(4) On the TT-4B/TG, remove the two 
machine screws ( 4, fig. 77) and lock
washers ( 6) that hold the space bar 
(6) to the space-bar arm (12); re
move the space bar. 

(5) Remove the machine screw (23, fig. 
80), lockwasher (24), self-locking 
hexagonal nut (25),. and lockwasher 
(26) that hold the keyboard-transmit
ter to the instrument panel. 

( 6) Remove the two machine screws ( 1, 

fig. 79) and lockwashers (2) that hold 
the keyboard frame (37) to the tele
typewriter frame. 

(7) Pull the keybOard forward to remove 
it from the frame ; be careful not to 

bend the clutch fork (28, fig. 79). 

b. Replacement. 

( 1) Replace the keyboard-transmitter by 

reversing the procedures described in 

a.(2) through (7) a.bove. 
(2) Replace the dust cover as described in 

paragraph 57b. 
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62. Removal and Replacement of Platen 
Assembly 

a. Removal. 

10 

(1) Remove the dust cover (par. 57 a.). 
(2) Loosen the wing nut (24, fig. 126) 

and disengage the platen lock (22) 
from the platen-locking stud (7, fig. 
82). 

(8) On the TT-4A/TG, remove the cotter 
pin (22, fig. 99) and fiat washer (23) 

that hold the platen-shift link (26) 
to the stud on the platen-shift arm. 

(4) On the TT-4B/TG, remove the re
tainer ring (23, fig. 100) that holds 
the platen-shift link (25) to the stud 
on the platen-shift arm (19, fig. 82). 

(5) On the TT-4A/TG, remove the cotter 
pin (6, fig. 99) and fiat washer (7) 
that hold the connecting link ( 13) to 
the stud on the line-feed lever ( 40, fig. 
82). 

(6) On the TT-4B/TG, remove the re
tainer ring (5, fig. 100) that holds 
the connecting link ( 10) to the stud on 
the line-feed lever (40, fig. 82). 

(7) On the TT-4A/TG, remove the platen
shift bell-crank spring ( 18, fig. 99) 
from the hole in the bracket link (18, 

fig. 83). 
(8) On the TT-4B/TG, remove the platen

shift bell-crank spring (20, fig. 100) 
from the hole in the bracket link (12, 
fig. 84). 

(9) On the TT-4A/TG, remove the two 
machine screws (1, fig. 83) and lock
washers (2) that hold the bracket link 
(13) to the teletypewriter frame. 

(10) On the TT-4B/TG, remove the two 
machine screws (1, fig. 84), lockwash
er• (3), and flat washers (2) that 
)told the bracket link ( 12) to the tele
typewriter frame. 

(11) On the TT-4A/TG, remove the two 
cotter pins (5 and 10, fig. 83) and flat 
washers ( 6 and 11) that hold the two 
connecting links (7 and 12) to the 
platen trough (41); remove the con
necting links. 

(12) On the TT-4B/TG, remove the two 
retainer rings (5 and 10, fig. 84) that· 
hold the two connecting links ( 6 and 

11) to the platen trough .(42); remove 
the connecting links. 

� ( 13) Remove the two setscrews ( 1, fig. 82) 
that hold the two eccentric pivots (2) 
in each end of the teletypewriter ' 
frame. l 

(14) Hold the platen assembly and pull out f 
the eccentric pivots enough to clear 

, 

the platen frame (41). On the TT-

4A/TG, move the platen assembly 
back enough to clear the preasure
roller control shaft (27, fig. 83) from 
the ribbon-lifter bell crank ( 15, fig. 
87). On the TT-4B/TG, move the ' 

platen assembly back so that the pres
sure-roller operating shaft (SO, fig. 
84) clears the ribbon-lifter bell crank � 
(9, fig. 88). The platen-latching arm r 
(6, fig. 82) must also clear the aper- f 
ture gate (36, fig. 98). r ( 15) Remove the platen assembly by mov- , 
ing it toward the selector side frame. 
permitting the links to disengage 
from their mating studs. 

b. Replacement. · _, 

( 1) Replace the platen assembly by re
versing the procedures (described in 
a(l2) through (15) above. 

(2) Adjust the platen assembly as de
scribed in paragraphs 284 through t-
246. 

(3) Replace the dust cover as described 
in paragraph 57b. l 

63. Removal and Replacement of Carriage l 
a. Removal. i 

(1) Remove the dust cover (par. 57a). 
(2) Remove the paper shaft, paper-shaft 

bracket, and paper chute (par. 58a). 

(3) Move the carriage to the left margin 
stop and mark the two teeth on the 
carriage-rack driving gear (fig. 28) 
that engage the last tooth on the car
riage rack (13, fig. 85). 

( 4) Remove the machine screws ( 1 and 8, 

fig. 85) and lock washers (2 and 4) 

that hold the carriage guide rail (17) r 
to the frame. i 

(5) Remove the two machine screws (6), 1 
fiat washers (7), and lockwashers (6) � 
that hold the bearing cap and the 

type-selecting arm assembly (fig. 86) 
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to the carriage frame; remove the 
bearing cap and type-selecting arm 
assembly. 

( 6) Remove the two machine screws ( 8, 
fig. 85) and lock washers (9) that 
hold the carriage rear-support 
bracket (10) to the carriage frame; 
slide the bracket and square-shaft 
sliding gear toward the right-hand 
end of the square shaft and remove 
the bracket. 

(7) Lift the carriage forward and upward 
to remove it from the frame. 

.b. Replacement. 
( 1) Position the carriage on the frame so 

that the two marked teeth of the car
riage-rack driving gear are meshed 
with the last tooth on the left end of 
the carriage rack. 

Note. Be sure the bar of the pressure
roller assembly (fig. 47) is engaged in the 
groove of the slide bearing of the ribbon-
lifter assembly. 

_ 

(2) Align the carriage guide rail (17) 
with the two holes in the frame; ee
cure the rail with machine ·screws 
(1 and 3) and lock washers (2 and 4). 

(3) Turn the square-shaft s liding gear 
bearing (fig. 198) until the flat part 
of the bearing is adjacent to the func
tion-shaft driven gear. Carefully in
sert the fingers of the carriage rear
support bracket (10, fig. 85) into the 
groove in the sliciing gear. Be sure the 
bracket fingers a.re aU.ned t�-:ith the 
two fta.t surfaces in the groove. Slide 
the assembled gear and bracket along 
the square shaft until the holes in the 
bracket are alined with the holes in 
the carriage frame (27). Fasten the 
bracket to the frame with two ma
chine screws (8) and lock washers 
{9). 

(4) Press the blank keylever and turn 

the motor manually until the square 
shaft stops turning. Install the type
selecting arm assembly 80 that the 
type-selecting arm is aligned with the 
last notch in the right-hand side of the 
guide plate. 

(5) Position the bearing cap on the car

riage frame ; secure with the two ma-

chine screws ( 5), lockwashers ( 6), 
and flat washers (7). 

{6) Adjust the carriage (par. 206, 207, 
and 208). 

(7) Replace the paper shaft, paper-shaft 
bracket, and paper chute (par. 58b). 

(8) Replace the dust cover {par. 57b). 

64. Removal and Replacement of Une 
Terminal Board 

a. Removal. 
(1) Remove the dust cover (par. 57 a.). 
{2) Remove the machine screw (1, fig. 

125), lockwasher (2), and the knurled 
nut (5) that hold the terminal board 
(20) to the teletypewriter frame; re
move the terminal board. 

(3) Remove the plain hexagonal nut (4) 
and lock washer (3) from the set screw 
(6). 

( 4) Remove the five plain hexagonal nuts 
(7 and 9) and lock washers (8 and 
11) that hold the electrical leads to 
the two shorting bars ( 15) and three 
of the five binding posts (19); re

move the leads and tag them to fa
cilitate reassembly. 

b. Replacement. 
(1) Replace the line terminal board b:y 

reversing the procedures described in 
a.(2) through (4) above. 

(2) Replace the dust cover (par. 67b). 

65. Removal and Replacement of Instrument 
Panel 

a.. Removal. 
(1) Remove the dust cover (paragraph 

57 a.). 
(2) Pull the assembled keyboard plug 

cover and plug (65 and 66, fig. 80) 
from the receptacle connector ( 14, fig. 
79). 

{3) Remove the line terminal board (par . 
64a.). 

(4) Remove the mounting base (par. 59a.). 

{ 6) Carefully turn the Jll,achlne onto the 
selector side. 

{6) Remove the four machine screws (1, 
fig. 124) and lock washers {2) that 
hold the filter box cover (S) on the 
filter box (62); remove the filter box 
cover. 

11 
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(7) On the TT-4A/TG, remove the elec
trical leads of the keyboard cable 
(73, fig. 80) from the filter box; tag 
the leads to facilitate reassembly. 

(8) On the TT-4B/TG, remove the elec
trical leads of the instrument-panel 
cable (78, fig. 80) from the filter box; 
tag the leads to facilitate reassembly. 

(9) Turn the machine right side up. 
(10) On the TT-4A/TG, remove the two 

self-locking hexagonal nuts (1, fig. 
121) and lockwashers (2) that hold 
the motor-stop contact shield (3) on 
the mounting studs (7); remove the 
motor-stop contact shield and lock
washers ( 4). 

(11) On the TT-4A/TG, remove all elec
trical leads of the selector-magnet and 
motor-stop cable ( 63, fig. 80) ; tag the 
leads to facilitate reassembly. 

(12) On the TT-4B/TG, remove the two 
machine screws (1, fig. 122) and lock
washers (2) that hold the motor
stop-switch cover (3) to the cover 
mounting studs (6); remove the mo

tor-stop-switch cover. 
(13) On the TT-4B/TG, remove all elec

trical leads of the instrument-panel 
cable (78, fig. 80) from the motor stop 
and selector magnet; tag the leads to 
facilitate reassembly. 

(14) On the TT-4A/TG, remove the ma

chine screw (8, fig. 80) and lock
washer ( 4) that hold the cable clamp 
( 5) to the frame. Remove the ma
chine screw (6) and lockwasher (7) 

' 

that hold the grounding lug of the key
board cable (73) to the frame. Remove 
the two machine screws (8) and lock
washers (9) that hold the grounding 
lug of the selector-magnet and motor
stop cable ( 63) and the armature-dial-

;, 

shaft bracket (29) to the frame. 
(15) On the TT-4B/TG, remove the two 

machine screws ( 8) and lock washers 
(9) that hold the grounding lug of 
the instrument-panel cable (78) and 
the armature-dial-shaft bracket (29) 

to the frame. Remove the three ma
chine screws (10, 13, and 16) and 1 
loekwashers (11, 14, 2.nd 17) that t 
hold the cable clamps (12, 15, and 18) � 
to the frame. i 

(16) Remove the two machine screws (19 f 
and 21), lockwashers (20 and 22), 
machine screw (23), lockwasher 
(24), self-locking hexagonal nut (25), 

and lockwasher (26) that hold the 
instrument panel to the frame; re
move the instrument panel. 

b. Replacement. 
-

' 
(1) Replace the instrument panel by re

versing the procedures (described in 
a.(6) through (16) above. �i 

(2) Replace the mounting base (par. 59b). 

(3) Replace the line terminal board (par. 
644(1) ). 

(4) Insert the assembled keyboard plug 
cover and plug (65 and 66, fig. 80) 
into the receptacle �onnector (14, 
fig. 79). 

(5) Replace the mounting base (par. 59b). 

Section VI. DISASSEMBLY AND REASSEMBLY OF TELETYPEWRITER COMPONENTS 
This section describes disassembly and re

assembly procedures for Teletypewriters TT-
4A/TG and TT-4B/TG. These procedures are 
used in conjunction with the removal and re

placement procedures described in paragraphs 
56 through 65. 

66. General Disassembly Procedure 

a.. Preparation for Disassembly. Before 
starting to disassemble the teletypewriter pro
ceed as follows: 

12 

( 1) Arrange a clean place on a bench or 
table to work. Be certain that dust or 
dirt will not fall or be blown into the 

:.,' --" '.' 

mechanism while it is disassembled. 
(2) Obtain several small, clean containers 

to store removed parts. 
(3) Arrange the necessary tools and ma

terials so that they will be readily ac

cessible during the progress of the 
repair work. 

b. Disassembly Procedure. 

( 1) Disconnect the power· and signal line 
cables from the teletypewriter. 

(2) Remove the dust cover (par. 57a.). 

(3) Remove the inking ribbon and paper 
from the teletypewriter. 

( 4) Disassemble the various parts and as-

-
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eemblies; use the correct tool for each 
specific operation. Do not disassem
ble the teletypewriter or its assemblies 
beyond the point necessary to thor
oughly inspect and clean the mecha
nism, and to repair and replace any 
parts. 

(5) When small parts are disassembled, 
place them in a container and mark 
them to identify their origin. Vary 
the sequence of disassembly to meet 
any particular situation. Use the pro
cedure that will require the least 
amount of time without sacrificing 
quality. 

67. General Reassembly Procedures 
Reassemble all parts, subassemblies, and 

units in accordance with the following 
provisions : 

Cl. Replace all worn or broken parts that 
cause malfunctioning of the teletypewriter and 
adjust them according to the directions in the 
appropriate paragraphs. While the equipment 
is disassembled for checking and repair, re

place any parts that are likely to cause trouble 
before the next scheduled overhaul of the 
machine. 

b. Tighten all screws, nuts, and bolts are

fully, but not excessively. Threaded holes 
in aluminum or magnesium alloy castings 
and will be stripped if too much force is used. 
When installing screws in aluminum or mag
nesium alloy castings, treat them with Anti
seize Compound ( CE-52-2724.5000.080) before 
installation. 

c. Be careful to install the correct springs 
in the friction clutches. Some springs are simi
lar in appearance, but they are not identical. 
Installation of incorrect springs can result in 
faulty operation anq cause premature failure 
of the clutches. 

d. Be sure to inatall tapered pins so that the 
taper of the hole in the shaft and the hole in 
the part being pinned is matched and that the 
tapered pin is inserted in the proper direction. 
Before driving the pins, place a support under 
the parts to prevent bending or distortion. 

e. If a set screw is used to secure a part to 
a shaft, remove the set screw from the part and 
sight down the tapped hole in the part to 
make sure the hole is in line with the flat on 

the shaft. If two set screws are used to secure 
a part to the shaft, be sure each tapped hole 
is aligned with a flat on the shaft. 

f. Some bent and distorted parts may be re
stored to shape and re-used, if no cracks result 
from the straightening process and if the 
hardened surfaces are not softened by the re
pairs. 

g. If the locking edges of lock washers are 
rounded, install new lockwashers. 

h. Replace screws or nuts that have dam
aged heads or threads. 

68. Disassembly and Reassembly of 
Transmitter Contact Assembly 
( fig.75) 

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

and lockwashers (2) that hold the 
contact cover ( 3) to the keyboard 
frame ; remove the contact cover and 
two lockwashers ( 4) . 

( 2) Unhook the end of the contact-bail 
spring (7) from the spring post on 
the contact plate (17) and from the 
hole in the contact bail ( 11) . 

(3) Remove the machine screw (8), lock
washer ( 9) ,  and the two electrical 
terminal lugs from the side of the con
tact plate (17) . 

( 4) Remove the retainer ring (10) that 
holds the contact bail ( 11) to the 
spring post on the keyboard frame; 
remove the contact bail. 

( 5) Remove the two machine screws ( 12) 
and lockwashers (13) , and unsolder 
the two contact wires (16) that hold 
the two contact terminals (14) to the 
contact plate (17) ; remove the two 
contact terminals. 

( 6) Remove the two contacts ( 15) from 
the contact plate (17) . 

( 7) Remove the two machine screws (5) 
and lockwashers (6) that hold the eon
tact plate ( 17) to the keyboard 
frame; remove the conta�t plate ( 17). 

b. Reassembly. 
(1) Reassemble the contacts as indicated 

in figure 75; the sequence for assem
bling the parts is the reverse of dis
assembly, except that the two contact 
terminals (14) should be inserted in 
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the threads of the contacts (15), 1h 
to 1% threads above the contact plate 
(17). 

(2) Adjust the contacts (par. 147). 
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1. Machine screw, 10055 10. Retainer ring, 10949 
2. Lockwasher, 10403 11. Contact bail E4, 
3. Contact cover, 51579A 51682A 
4. Lockwasher, 10430 12. Machine screw, 10301 
6. Machine screw, 10009 13. Lockwasher, 10403 
6. Lockwasher, 10403 14. Contact terminal, 
7. Contact-bail spring, 51697 

61648 15. Contact, 61688A 
8. Machine screw, 10308 16. Contact wire, 61610 
9. Lockwasher, 10403 17. Contact plate, 51595A 

Nou. Iuma 12 through 16 are part of transmitter eontaet plate, 
llCUA. 

Figure 75. Tranamitter c011ta.ct tuaembly---4!��:ploded 
WID. 
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69. Disassembly and Reassembly of 
Keyboard-T ransmiHer Sensing 
and Selector Lever Assembly 
(fig.76) 

a.. Disassembly. 

(1) Remove the keyboard-transmitter 
from the teletypewriter (par. 61a). 

(2) Remove the set screw (1) and re
move the sensing-lever pivot stud (2). 
Catch the laminated washer (3) and 
six spacers ( 4, 6, 8, 10, 12, and 14) 
as they are released by the stud. Re
move the five sensing levers (5, 7, 9, 
11, and 13). 

t 

f 

(3) Remove the sensing-lever locking-bail 
spring (16) from the sensing-lever
locking bail ( 19) and from the selec
tor-lever-spring bracket ( 43). Re
move the six selector-lever springs 
(15) from the selector levers and from 
the selector-lever-spring bracket ( 43). f 
Disconnect the cam-stop-lever spring 
(32, fig. 79) from the selector-lever-
spring bracket (43, fig. 76). i 

(4) Remove the two machine screws (44) 

�'-. and lockwashers (45) that hold the · 

selector-lever comb (51) to the key
boarJ frame. On the TT-4B/TG, the 
adjusting plate (46) must be removed . 
from the selector-lever comb (51). 

(5) Remove the two machine screws (47), 
lockwashers (48), and fiat washers 
( 49) that hold the stop-selector-lever 
latch (50) to the selector-lever comb 
(51); remove the stop-selector-lever 
latch. 

(6) Remove the self-locking hexagonal 
nut (17). Remove the eccentric bear
ing (18) and sensing-lever-locking 
bail (19). 

(7) Remove the spa�ing collar (20) and 
the six selector levers (21, 24, 27, 80, 
33, and 36), the six selector-lever 
bearings (22, 25, 28, 31, 34, and 37), 
and five fiat washers (23, 26, 29, 82, 

and 35) from the selector-lever pivot 

post (40), alternating selector lever, 

bearing, and fiat washer until all are 

removed. On the TT-4B/TG, an ad

ditional selector-lever spacer (88) � 
must be removed from the selector

lever pivot post. 
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1. Setscrew, 10210 18. Eccentric bearing, 51657 86. Selector lever, 51598A 
2. Sensing-lever pivot stud, 51562 19. Sensing-lever-locking bail, 51567 37. Bearing, 51644A 
3. Laminated washer, 53526 20. Spacing collar, 61555 38. Selector-lever spacer, 60147• 
4. Spacer, 50147 21. Selector lever, 51598A 39. Self-locking hexagonal nut, 
5. Sensing lever, 51573A 22. Bearing, 5164(A 10501 
6. Spacer, 50147 23. Flat washer, 50147 40. Selector-lever pivot post, 51561 
7. Sensing lever, 51573A 
8. Spacer, 50147 

24. Selector lever, 51598A 
26. Bearing, 51644A 

41. Machine screw, 10003 
42. Lockwasher, 10429 

9. Sensing lever, 51573A 
10. Spacer, 50147 
11. Sensing lever, 51573A 
12. Spacer, 50147 

26. Flat washer, 50147 
27. Selector lever, 61598A 
28. Bearing, 51644A 
!9. Flat "'asher, 50147 

43. Selector-lever-spring bracket, 
61559 

44. Machine screw, 10008 
45. Lockwasher, 10430 

13. Sensing lever, 51573A 30. Selector lever, 51598A 46. Adjusting plate, 65869• 
14. Spacer, 50147 
15. Selector-lever spring, 50902 
16. Sensing-lever-locking bail 

spring, 51574 
17. Self-locking hexagonal nut, 

10500 

• Uoed em TT4B/TG on])o. 

31. Bearing, 51644A 
32. Flat washer, 50147 
33. Selector lever, 51598A 
84. Bearing, 51644A 
35. Flat washer, 60147 

47. Machine screw, 10001 
48. Lockwasher, 10429 
49. Flat washer, 10469 
50. Stop-selector-lever lateh, 55870 
51. Selector-lever comb, 51658 

Figure 76. Keyboa.rd-tra.nsmitter sensing a.nd •elector lever a.uembl11, e:tploded 11iew. 

(8) Remove the self-locking hexagonal 
nut (39) and remove the selector-lever 
pivot post (40) . 

(9) Remove the two machine screws (41) 
and lockwashers (42). Remove the 
selector-lever-spring bracket ( 43). 

b. Reassembly. 

(1) Reassemble the keyboard-transmitter 
sensing and selector lever assembly as 
indicated in figure 76; the sequence 
for assembling the parts is the reverse 
of the disassembly sequence. 

Note. All bearings (22, 25, 28, 31, 84, and 

87) must have chamfered face in aame di
rection. 

(2) Replace the keyboard-transmitter on 
the teletypewriter (par. 61b). 

(3) Adjust the keyboard-transmitter sens
ing and selecting lever assembly (par. 
141, 142, 143, 144, and 147). 

70. Disassembly and Reassembly of 
Keylevers and Code Bars 

.(fig. 77) 

-a. Disassembly. 

( 1) Remove the keyboard-transmitter 

from the teletypewriter (par. 61a). 
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(2) On the TT-4A/TG, remove the two 
retainer rings (7 and 8) that hold the 
space-bar-arm shaft (9) in the front 
key lever guide (87). Remove the 
space-bar-arm shaft that holds the 
space-bar-arm (11) to the front key
lever guide; remove the space-bar 
arm. 

(3) On the TT-4B/TG, remove the two 
retainer rings (7 and 8) that hold 
the space-bar-arm shaft (9) in the 
front keylever guide (87). Remove 
the space-bar-arm shaft that holds the 
space�bar arm (12) to the front key
lever guide ; remove the space-bar 
spring (10) and the space-bar arm. 

(4) On the TT-4B/TG, remove the three 
machine screws (13) and lockwash
ers (14) that hold the keylever-lock
ing bar (15) to the keylever mounting 
bracket (26); remove the keylever
locking bar. 

(5) Remove the 81 keylever springs (16) 
from the keylevers and from the �ey
lever mounting bracket (26). 

( 6) Remove the space-bar-lever spring 
(17) from the space-bar lever (23) 
and from the keylever mounting 
bracket· (26). 

(7) Remove the assembled keytops (18) 
and short keylevers (19), keytops and 
medium keylevers (20). and keytops 
and long key levers (21, TT -4A/TG 
or 22, TT-4B/TG}. If a keytop of the 
TT-4A/TG is damaged remove the 
damaged keytop and replace it with 
the appropriate keytop ( (a) through 
(c) below). If a keytop of the TT-

Part �terence daicnat.lon 

TT-4A/TG TT-48/TG lte7toP 

round aquare kl!)'top II)'IDbok 
keytop with U,.lner 

60777 64033A Ql 
60778 64034A Wt 
60779 64036A El 
60780 64036A R' 
60781 64037A T6 
60782 64038A Y6 

60783 64039A U'l 
60784 64040A I 8 
60786 64041A 01 
60786 64042A Pf 

-

4B/TG Is damaged, replace the key.� 
lever and keytop assembly. 

(a) Short key levers and keytop chart. 
(b) Medium key levers and keytop chart. 

Part reference cl.lpatlon 

TT-4A/TG TT-4B/TG Jl:e7toP 
round aquare k..,.U,p II)'IDbola 
keytop with keylever 

60787 64044A A 

60788 64046A S BELL 

60789 64046A D$ 
60790 64047A Fl 

60791 64048A G.t 

t 
t 
1 
l 

60792 64049A H STOP i 
60793 64050A J • 
60794 64051A X ( 
60795 64052A L) 
60796 64053A CAR RET 

(c) Long key levers and keytop chart. 

--

Part reference dee�atlcm 

TT-4A/TG TT-48/TG J[eytop 

round aquare keytop 117m bola 
keytop with keylever 

60797 67S05A FIGS 

60798 60218A Z" 
60799 67807A X I 
60800 67808A c : 
i0801 60219A V; 
60802 67810A B ! 

60803 67811A N, 
60804 67812A M. 
60805 6781SA LTRS 

60806 67814A LINE FEED 

60807 60220A 

(8) Remove the space-bar lever (23). 
(9) On the TT-4A/TG, unsolder the leads 

to the filter (8, fig. 79). Remove the _ 
machine screw (8), lockwasher (4),  t 
and self-locking hexagonal nut (5) 1. 
that hold the filter (8) to the key
board frame (87); remove the filter f 
and the lockwasher (10). f 

(10) On the TT-4B/TG, unsolder the leads ! 
to the filter (9, fig. 79). Remove the J 
two machine screws (3 and 6) and · 

lockwashers ( 4 and 7) that hold the 

filter (9) to the keyboard frame (87) 

and to the keylever mounting bracket 

(26, fig. 77); remove the filter and the 

lockwasher (10,fig. 79). 

(11) Remove the four machine screws (24, 
fig. 77) and lockwashers (25) that hold 

·•· .. '�-.:.�.;. .... ..: .. 
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S BELL 
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H STOP 
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CAR RET 
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FIGS 
Z" 
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N, 
M .  
LTRS 
LINE FEED 
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the key lever mounting bracket (26) 
to the keyboard frame ; remove the 
key lever mounting bracket. 

(12) Remove the machine screw (27) and 
lockwasher (28) that hold the assem
bled switch-box cover (19, fig. 79) to 
the front key lever guide (37, fig. 77). 

(13) Lift up the assembled Bwitch-box 
cover to remove the machine screw 
(29) and lockwasher (30); remove 
the machine screw and lockwasher 
that hold the loop of the cable ( 15, 
fig. 79). 

(14) Remove the two machine screws (31, 
fig. 77) and lockwashers (32) that 
hold the cable clamps (33) to the 
front key lever guide (37) ; remove -the 
cable clamps from the cable (15, fig. 
79). 

(15) Remove the universal-bar return 
spring (34, fig. 77) from the spring 
post on the front keylever guide (37) 
and from the spring post on the uni
versal bar (47). 

(16) Remove the machine screw (35) and 
lockwasher (36) that hold--the front 
keylever guide (37) to the code-bar 
guide studs (41); remove the front 
keylever guide. 

(17) Remove the two machine screws (38) 
and lockwashers (39) that hold the 
two code-bar guide studs (41); remove 
the code-bar guide studs. 

( 18) Remove the middle keylever guide 
(40) from the code-bar guide studs 
(41). 

(19) Remove the two code-bar guide studs 
(41) from the five r.ode bars (42, 43, 
44, 45, and 46) and the universal bar 
(47). 

b. Reassembly. 
(1) Reassemble the keylevers and code 

bars by reversing the procedures out
lined in a (l9) through (2) above. 

(2) Replace the keyboard-transmitter on 
the teletypewriter as described in 
paragraph 61b. 

(3) Adjust the keylever-locking bar and 
the universal bar as described in para
graphs 136 and 139. 

71. Disassembly and Reassembly of 
Keyboard-Transmitter-Camshaft 
Locking Mechanism 
(fig.78) 

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

(par. 61a). 
(2) Unhook the locking-lever-latch spring 

(1) from the locking-lever latch (9 or 
12) and from the spring post on the 
keyboard frame. 

(3) Remove the set screw (2) that holds 
the locking-lever-latch stud assembly 
( 5) through ( 12) in the keyboard 
frame; remove the locking-lever-latch 
stud assembly. 

(4) Unhook the repeat-blocking-lever 
spring (3) from the repeat-blocking 
lever ( 6) and from the spring post on 
the locking-lever latch (9 or 12). 

(5) Remove the retainer ring (4) from 
the locking-lever-latch stud (5); re
move the locking-lever-latch stud and 
repeat-blocking lever ( 6) from the 
locking-lever latch (9 or 12). 

(6) Remove the plain hexagonal nut (7) 
and universal-bar adjusting screw (8) 
from the locking-lever latch (9 or 12). 
On the TT-4B/TG, remove the plain 
hexagonal nut (10) and setscrew (11) 
from the locking-lever latch (12). 

(7) Remove the repeat-lever pivot stud 
(13), repeat lever (14), and flat 
washer (15) from the keyboard frame. 

b. Reassembly. 
(1) Reassemble the keyboard-transmitter

camshaft locking mechanism as in
dicated in figure 78 ; the sequence for 
assembling the parts is the reverse of 
disassembly. 

(2) Replace the keyboard-transmitter 
(par. 61b). 

(3) Adjust , the keyboard-transmitter
camshaft locking mechanism (par. 
138 through 140). 

72. Disassembly and Reassembly of 
Transmitter Camshaft and Filter 
(fig.79) 

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

from the teletypewriter (par. 61a). 
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1. Machine screw, 10002 17. Space-bar-lever spring, 50942", 33. Cable clamp, 20729 
2. Lockwasher, 10429 53974" 34. Universal-bar return spring, 
3. Spacebar, 50845 18. Keytop (see keytop chart) 51136 
4. Machine screw, 10001 19. Short keylever, 52582", 55917" 35. Machine screw, 50207", 
5. Lockwasher, 10429 20. Medium keylever, 52583", 55918" 10024" 
6. Spacebar, 53944A 21. Long keylever, 52584 36. Lockwasher, 10405 
7. Retainer ring, 51099", 10969• 22. Long keylever, 57815 37. Front keylever guide, 50692A•, 
8. Retainer ring, 51099", 10969' 23 . Spacebar lever, 55916 57791A" 

24. Machine screw, 10015 38. Machine screw, 10017 9. Space-bar-arm shaft, 50808", 
55862" 25. Lockwasher, 10405", 10431" 39. Lockwasher, 10405•, 10431• 

10. Space-bar spring, 56688" 26. Keylever mounting bracket, 40. Middle keylever guide, 52915 
11. Space-bar arm, 50687A 52918A", 57279A • 41. Code-bar guide stud, 51560 
12. Space-bar arm, 57793A 27. Machine screw, 10308 42. Code bar, 53299 
13. Machine screw, 10304• 28. Lockwasher, 10403 43. Code bar, 53298 
14. Lockwasher, 10429• 29. Machine screw, 50207", 10308• 44. Code bar, 53297 
15. Keylever-locking bar, 53210• 30. Lockwasher, 10403 45. Code bar, 53296 
16. Keylever spring, 50941 31. Machine screw, 10"308 46. Code bar, 53295 

32. Lockwasher, 10403 47. Universal bar, 51134A 

• Used on TT-4A/TG. • Used on TT-4B/TG. 

Figure 77-Continued 
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1. Locking-lever-latch spring, 51544 
2. Setscrew, 10210 
3. Repeat-blocking-lever spring, 50944 
4. Retainer ring, 10949 
5. Locking-lever-latch stud, 61564 
6. Repeat-blocking lever, 594 77 
7. Plain hexagonal nut, 10507 
8. Universal-bar adjusting screw, 50658 
9. Locking-lever latch, 51570A 

10. Plain hexagonal nut, 10507 
11. Setscrew, 10233 
12. Locking-lever latch, 59475A 
13. Repeat-lever pivot stud, 51568 
14. Repeat lever, 50615 
15. Flat washer, 60414 

Figure 78. Keyboard-transmitter-camshaft locking 

mecharism, exploded view. 

(2) Remove the keylevers and code bars 
(par. 70a). 

(3) Remove the two machine screws (11) 
and lockwashers (12) that hold the 
receptacle connector (14), jumper 
wire ( 13), and grounding lug of the 
cable (15) to the keyboard frame; 
remove the jumper wire and the plug. 

( 4) Unsolder the electrical leads of the ca
ble ( 15) from the assembled BREAK 
switch (17) and MOTOR switch (21); 
remove the cable. 

(5) Remove the plain hexagonal nut (16) 
that holds the BREAK switch (17) to 
the switch-box cover (19); remove the 
BREAK switch . 

( 6) Remove the plain hexagonal nut ( 18) 
that holds the switch-box cover ( 19) 
to the MOTOR switch (21); remove 
the switch-box cover and the plain 
hexagonal nut (20). 

(7) Remove the two setscrews (22) that 
hold the clutch fork (23) to the trans
mitter camshaft (25); remove the 
clutch fork and spacer (24) from the 
transmitter camshaft. Remove the 
transmitter camshaft (25) from the 
keyboard frame (37) .• 

(8) Remove the two machine screws (26), 
lockwashers (27), and flat washers 
(28) that hold the ball bearing (29), 
collar (30}, and ball bearing (31) in 
the keyboard frame (37); remove the 
two ball bearings and collar. 
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(9) Remove the cam-stop-lever spring 
(32) from the cam-stop lever (34). 

(10) Remove the retainer ring (33) that 
holds the cam-stop lever (34) to the 
cam-stop-lever post (36) ; remove the 
cam-stop lever. 

(11) Remove the self-locking hexagonal 
nut (35) that holds the cam-stop-lever 
post ( 36) in the keyboard frame 
(37); remove the cam-stop-lever post. 

b. Reassembly. 
(1) Reassemble the transmitter camshaft 

as indicated in figure 79; the sequence 
for assembling the parts is the re

verse of the disassembly sequence. 
(2) Replace the keylevers and code bars 

(par. 70b). 
(3) Replace the keyboard-transmitter on 

the teletypewriter (par. 61b). 

(4) Adjust the transmitter camshaft and 
filter (par. 137). 

73. Disassembly and Reassembly of 
Instrument Panel 

(fig.80) 

a. Disassembly. 

90 

( 1) Remove the instrument panel (par. 

65a). 
(2) Remove the two setscrews (27) that 

hold the armature worm (28) on the 
armature-dial shaft ( 48) ; remove the 
armature worm and the armature
dial-shaft bracket (29). 

(3) Remove the armature spring (30) 
from the armature-spring arm (33) 
and from the selector-magnet arma
ture (8, fig. 91). 

( 4) Remove the machine screw (31, fig. 
80) and clamp nut (32) that hold the 
armature-spring arm (33) to the ar
mature-worm shaft (36); remove the 
armature-spring arm. 

(5) Remove the two setscrews (34) that 

hold the armature-worm arm (35) to 

the armature-worm shaft (36); re
move the armature-worm arm. Re
move the armature-worm shaft from 
the frame. 

(6) Remove the two setscrews (37) that 

hold the rangefinder cam ( 38) to 

the rangefinder shaft ( 43) ; remove 
the rangefinder cam. 

(7) Remove the two setscrews (39) that 
hold the collar ( 40) to the range
finder shaft ( 43) ; remove the collar. 

(8) Remove the two setscrews (41) that 
hold the rangefinder gear (42) to the 
rangefinder shaft ( 43) ; remove the 
rangefinder gear. 

(9) Remove the machine screw (44) and 
dial-clamp nut ( 45) that hold the dial 
clamp (46) to the panel (103); remove 
the dial clamp. 

(10) Remove the taper pin (47) from the 
armature-dial shaft (48) in the panel 
(103); remove the armature-dial 
shaft. 

( 11) Remove the two setscrews ( 49) that 
hold the rangefinder gear (50) to the 
'rangefinder dial (54) ; remove the 
rangefinder gear. 

( 12) Remove the machine screw (51) and 

dial-clamp nut (52) that hold the dial 
clamp (53) to the panel ( 103) ; re

move the dial clamp and the range
finder dial (54) . 

(13) On the TT-4A/TG, remove the plain 

hexagonal nut (55), lock washers 
(56 and 57), and machine screw (58) 

that hold the grounding lug of the 
selector-magnet and motor-stop cable 
(63). 

{14) On the TT-4A/TG, unsolder the elec
trical leads of the selector-magnet and 
motor-stop cable ( 63) ; tag the leads 
to facilitate reassembly. 

(15) Remove the drive screw (64) that 
holds the plug ( 65) in the keyboard 
plug cover (66); remove the plug and 
unsolder the electrical leads of the key
board cable (73) or instrument-panel 
cable (78). Tag the leads to facili
tate reassembly. 

(16) On the TT-4A/TG, unsolder the elec

trical leads of the keyboard cable 
(73); tag the leads to facilitate 

reassembly. 

(17) On the TT-4B/TG, unsolder the leads 
of the instrument-panel cable (78); 
tag the leads to facilitate reassembly. 

(18) Remove the plain hexagonal nut (79) 
that holds the switch (80) to the 

panel (103); remove the switch. Do 
not remove the electrical leads from 
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25. Transmitter camshaft, 51545A 

26. Machine screw, 10003 14. Receptacle connector J2, 20400", 

20259. 1. Machine screw, 10027 

2. Lockwasher, 10400 
15. Cable, 51624A 27. Lockwasher, 10429 

28. Flat washer, 10458 

29. Ball bearing, 10753 

30. Collar, 51599 
16. Plain hexagonal nut 

17. BREAK switch S3, 20101 (in-

cludes item 16) 

3. Machine screw, 10001 

4. Lockwasher, 10403 

5. Self-lockit:tg hexagonal nut, 

10500 31. Ball bearing, 10753 

6. Machine screw, 10301 

i. Lockwasher, 10403 

18. Plain hexagonal nut 

19. Switch-box �over, 50703 

20. Plain hexagonal nut 

32. Cam-stop-lever spring, 51575 

33. Retainer ring, 10949 

21. MOTOR switch S2, 20102 (in-

cludes items 18 and 20) 
8. Filter Z2, 51622A 

9. Filter Z2, 54576 
34. Cam-stop lever, 51549A 

35. Self-locking hexagonal nut, 

10501 10. Lockwasher, 10403 

11. Machine screw, 10003 

12. Lockwasher, 10064 

13. Jumper wire, 51665A 

22. Setscrew, 10209 

23. Clutch fork, 50484A 

24. Spacer, 51552 

36. Cam-stop,-lever post, 51563 

37. Keyboard frame, 51441A", 

60510A• 

• Used on TT-4A/TG. • Used on TT-4B/TG. 

Figure 79. Transmitter camshaft and filter, exploded view. 

the switch to the copy-light connector 

(81) unless necessary. 

(19) Remove the setscrew (82) that holds 

the knob ( 83) on the shaft of the re

sistor (86); remove the knob. 

(20) Remove the plain hexagonal nut (84) 

and lockwasher (85) that hold the 

resistor (86) to the panel (103); 

remove the resistor. 

(21) Remove the fuse cap (87) that holds 

the fuse (88) in the fuse holder (92); 

remove the fuse. 

(22) On the TT-4A/TG, remove the plain 

hexagonal nut (89) that holds the 

fuze holder ( 92) to the panel ( 103) ; 

remove the fuse holder and the rub

ber washer (91). 

(23) On the TT-4B/TG, remove the plain 

hexagonal nut (89) and lockwasher 

(90) that hold the fuse holder (92) to 

the panel (103); remove the fuse 

holder and the rubber washer (91). 

(24) Remove the fuse cap (9j3) that holds 

the fuse (94) in the fuse holder (98); 

remove the fuse. 

(25) On the TT-4A/TG, remove the plain 

hexagonal nut (95) that holds the fuse 

holder (98) on the panel (103); re

move the fuse holder and the rubber 

washer ( 97). 
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1. Machine screw, 10012 
2. Insulator, 51656 
3. Machine screw, 10026-01 
4. Lockwasher, 10405 
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5. Cable clamp, 51084 
6. Machine screw, 10026-01 
7. Lockwasher, 10405 
8. Machine screw, 10009 

7

3  

Til 5815·1!06·3S-47 

9. Lockwasher, 10404 
10. Machine screw, 10017-01 
11. Lockwasher, 10405 
12. Cable clamp, 51044 

Figure 80. Instrument panel, e:J:plodecl 1/iew. 
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13 Machine screw, 10026-01 48. Armature-dial shaft, 51605A 78. Instrument-panel cable, 
60247A, (includes items 74, 

u" Lockwasher, 10405 49. Setscrew, 10201 

15: Cable clamp, 51044 50. Rangefinder gear, 50312A 75, 76, and 77) 

Machine screw, 10307 79. Plain hexagonal nut 

l6 Machine screw, 10026-01 51. 

17: Lockwasher, 10405 . 52. Dial-clamp nut, 50895A 80. Switch S1 

Dial clamp, 51609 81. Copy-light connector, 51379A 

tS. Cable clamp, 51044 '53. 

19. Machine screw, 10008-01 54. Rangefinder dial, 51607 A (includes items 79 and 80) 

Plain hexagonal nut 82. Setscrew 
!(). Lockwasher, 10404 55. 

21. Machine screw, 10008-01 56. Lockwasher, 10408 83. Knob, 20704 (includes item 82) 

22. Lockwasher, 10404 57. Lockwasher, 10408" 84. Plain hexagonal nut 

!3. Machine screw, 10010-01 58. Machine screw 85. Lockwasher 

24. Lockwasher, 10404 59. Terminal, 20708 86. Resistor R2, 20008 (includes 

25. Self-locking hexagonal nut, 60. Cable clamp, 51083 items 84 and 85) 

10501 61. Terminal, 20707 87. Fuse cap, 20457", 20460" 
88. Fuse F2 (% amp), 20451 

26. Lockwasher, 10404 62. Terminal, 20710 

27. Setscrew, 10201 63. Selector-magnet and motor- 89. Plain hexagonal nut 

stop cable, 51076A (includes 90. Lockwasher 

28. Armature worm, 50992 

29. Armature-dial-shaft bracket, items 59, 60, 61, and 62) 91. Rubber washer 
92. Fuse holder, XF1, 20452" (in-

50984A 64. Drive screw 
eludes items 87, 89, and 91), 

30. Armature spring, 50908 65. Plug J2 

31. Machine screw, 10006 66. Keyboard plug cover, 20409', 20458• (includes items 87, 89, 

20413" (includes items 64 90, and 91) 
32. Clamp nut, 50174 
33. Armature-spring arm, 50017 and 65) 93. Fuse cap, 20457"; 20460• 

34. Setscrew, 10201 67. Grommet, 20726 94. Fuse F1 (1.6 amp), 20455 

35. Armature-worm arm, 50888 68. Terminal, 20708 95. Plain hexagonal nut 

36. Armature-worm shaft, 50900 69. Terminal, 20709 96. Lockwasher 

37. Setscrew, 10201 70. Grommet, 20726 97. Rubber washer 

38. Rangefinder cam, 50317 71. Terminal, 20710 98. Fuse holder XF2, 20452" (in-
eludes items 93, 95, and 97), 

39. Setscrew, 10201 72. Terminal, 20707 

40. Collar, 50391 73. Keyboard cable, 51705A (in- 20458" (includes items 93, 

eludes items 68, 69, 70, 71, 95, 96, and 97) 
41. Setscrew, 10201 
42. Rangefinder gear, 50312A and 72) 99. Plain hexagonal nut 

43. Rangefinder shaft, 50328 74. Terminal, 20706 100. Lockwasher, 10408 

44. Machine screw, 10307 75. Terminal, 20708 
' 

101. Machine screw 

45. Dial-clamp nut, 50895A 76. Grommet, 20726 ... 102. Milliammeter M1, 20576", 

46. Dial clamp, 51609 77. Terminal, 20707 20577" (includes items 55 

47. Taper pin, 10855 
58, 99, and 101) 

103. Panel, 50340A 

-
• Used on TT-4A/TG. • Used on TT-4B/TG. 

Figure SO--Continued 

(26) On the TT-4B/TG, remove the plain 

hexagonal nut (95) and lockwasber 

(96) that hold the fuse bolder (98) to 

the panel (103); remove the fuse 

holder and the rubber washer (97). 

(27) On the TT-4A/TG, remove the three 

plain hexagonal nuts (99), lockwash

ers (100), and machine screws (101) 

that bold the milliammeter (102) 

to the panel (103); remove the 

milliammeter. 

(28) On the TT-4B/TG, remove the four 

plain hexagonal nuts (55 and 99), 

lockwasbers (56 and 100), and ma

chine screws (58 and 101) that bold 

the milliammeter (102) to the panel 

(103); remove the milliammeter. 

b. Reassembly. 

( 1) Reassemble the instrument panel as 

indicated in figure 80; the sequence 

for reassembling the parts is the re

verse of disassembly. 

(2) Replace the instrument panel (par. 

65b). 

74. Disassembly and Reassembly of Motor 

(fig. 81) 

a. Disassembly. 

( 1) Remove the motor (par. 60c). 

(2) On the TT-4B/TG, remove the three 

sleeves (6) and lockwashers (7) from 

the teletypewriter frame. 

(3) On the TT-4A/TG, remove the ma

chine screw (8) and lockwasher (9) 

that bold the worm gear (10) on the 

shaft of the Armature (53) ; remove 

the worm gear. 

(4) On the TT-4B/TG, remove the ma

chine screw (8) and lockwasber (9) 

that bold the worm gear (11} on the 

shaft of the armature (53) ; remove 

the worm gear. 

(5) Remove the pin (12) that holds the 
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(6) 

(7) 

(8) 

grease seals (13 and 14) on the ar
mature (53) ; remove the grease seals. 

Remove the four machine screws (15) 
and lockwashers (16) that hold the 
gear end bell ( 17) on the motor hous

ing (59) ; remove the gear end bell, 

thrust pad (18), thrust washer (19), 
and ball bearing (20). 
Remove the setscrew (21) that holds 

the governor target (22) to the shaft 

of the governor base ( 46) ; remove the 

governor target. 

Remove the two machine screws (23) 
and lockwashers (24) that hold the 
governor cover (25) to the motor 

housing (59) ; remove the governor 

cover. 

(9) Remove the two setscrews (26) that 

hold the governor base ( 46) to the 

shaft of the armature (53) ; remove 
the assembled gov:ernor. 

(10) Remove the governor-worm spring 

(27), governor worm (28), and con

tact brush (29) from the governor. 

(11) Remove the two contact brushes (30) 
from the motor housing (59). 

(12) Remove the two brush shields (47) 
and brush caps ( 48) that hold the 

brushes ( 49) in the motor housing 

(59) ; remove the brushes. 

(13) Remove the armature (53) from the 

motor housing (59). 
(14) Remove the fiat washer (50), ball 

bearing (51), and fiat washer (52) 
from the armature (53). 

b. Removal of Motor Capacitors. 

(1) Disassemble the motor (par. a(l) or 
(2), (6), (7), (8), and (11) above). 

(2) Remove the four machine screws (54) 
and lockwashers (55) that hold the 

governor end bell (60) to the gover

nor housing; separate the end bell 

and housing carefully. 

(3) Unsolder the two capacitors (57) 
from the brush holder in the end bell 

and remove the machine screws (56) 
that hold the capacitors in the end 

bell; remove the capacitors and lock

washers (58). 
c. Repair or Replacement of Series-governed 

Motor Brushes. The contact surfaces of the 

motor brushes must be curved to fit the com-

94 

mutator surface. Slope the surface of the 
brush as follows: 

( 1) Disassemble the motor (a above). 

(2) Wrap a piece of #0000 sandpaper 

around the armature and under the 
brush holder, with the abrasive side 

out. Allow the normal pressure of 
the brush spring to press the brush 

against the sandpaper. 

(3) Pull back and forth, following the 

curvature of the commutator. The last 

stroke of sandpaper should be in the 

direction of normal armature rotation. 

( 4) Remove the brush from its holder 
and bevel the edges slightly with 

sandpaper. 

(5) Wipe the brush with a piece of cloth 

slightly moistened with cleaning 

compound. 
( 6) Clean the brush holder with a cloth 

moistened with Cleaning Compound 

and wrapped around a small screw

driver blade or similarly shaped tool. 
(7) Reinsert the brushes in their holders. 

(8) Reassemble the motor (e below). 

d. Repair of Motor Commutator. Resurface 

the commutator as follows: 
( 1) Remove the motor (par: 60c) . 

(2) Disassemble the motor (a above). 

(3) Mount the motor armature in a lathe 

so that the shaft does not run out of 

line more than 0.0005 inch. Make a 

series of light cuts across the com

mutator with a sharp cutting tool. 
Do not cut closer than 1/s inch from 

the leads soldered to the commutator. 

Continue the cuts until enough metal 

is removed to eliminate the pits, 

grooves, and rough spots in the sur

faces. Do not remove more metal than 

is necessary. 

(4) Polish the commutator with a strip 

of fine sandpaper (#000 or #0000) 
held in fiat contact with the commu

tator as it revolves in the lathe. 

Caution: Do not attempt to smooth 

a rough commutator with sandpaper 

unless a lathe is available. Do not use 

emery cloth or carborundum paper. 

Particles of these abrasives can cause 

trouble in electrical circuits. 

(5) After resurfacing, do not touch the 
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commutator with the hands; see that 
the surfaces of the mica separators 
are below the surfaces of the copper 
segments of the commutator. 

(6) Reassemble the motor (e below). 
e. Reassembly. Check the brushes ( 49) . 

Clean them if they are dirty or glazed ; replace 
them if they are worn, chipped, or saturated 
with oil (par. 45) . 

(1) Reassemble the motor as indicated in 
figure 81; the sequence for assembling 
the parts is the reverse of the disas
sembly sequence (a and b above). 

(2) Replace the motor (par. 60d) . 
(3) Adjust the motor (par. 270 through 

273) . 

75. Disassembly and Reassembly of 
Governor 
(fig.81) 

a. Disassembly. 
(1) Remove the governor from the motor 

(par. 74a(7) through (9) ) . 

(2) Remove the governor spring (31) 
from the governor adjustment lever 
( 41) and from the grooved pin ( 32) ; 
remove the grooved pin. 

(3) Remove the self-locking hexagonal 
nut (33) , machine screw (34) , and 
lockwasher (35) that hold the contact 
(36) to the governor base ( 46) ; re
move the contact. 

(4) Remove the plain hexagonal nut (37) 
and lockwasher (38) that hold the 
contact ( 39) to the governor base 
( 46) ; remove the contact. 

(5) Remove the cotter pin (40) that holds 
the governor adjustment lever ( 41) to 
the governor adjustment screw (43) ; 
remove the governor adjustment lever. 

(6) Remove the cotter pin (42) that holds 
the governor adjustment screw ( 43) 
in the governor base ( 46) ; remove the 
governor adjustment screw and catch 
the fiat washer ( 44) and speed ad
justment gear (45) as they fall. 

b. Reassembly. If necessary, clean or bur
nish the contacts before reassembly. Remove 
the built up or pitted portions of the contacts 
with a contact file; be careful not to remove 
any more metal than is necessary. 

(1) Reassemble the governor as indicated 

in figure 81; the sequence for assem
bling the parts is the reverse of the 
disassembly sequence. 

(2) Replace the governor on the motor by 
reversing the procedure described in 
paragraph 74a(7) through (9) . 

(3) Replace the motor (par. 60d) . 
(4) Adjust the motor (par. 270 through 

273) . 

76. Removal and Replacement of Platen 
Frame Assembly 
(fig. 82) 

a. Disassembly. 
(1) Remove the vlaten assembly from the 

teletypewriter frame (par. 62a) . 
(2) Remove the machine screw (3) , lock

washer (4) , and fiat washer (5) that 
hold the platen-latching arm (6) to 
tht: platen frame (41); remove the 
platen-latching arm. 

(3) Remove the platen-locking stud (7) 
from the platen frame ( 41). 

(4) On the TT-4B/TG, remove the self
locking hexagonal nut (9) , machine 
screw (10) , and fiat washer (11) that 
hold the platen-blocking arm (12) to 
the platen-blocking-arm bracket (16) ; 
remove the platen-blocking arm. 

(5) On the TT-4B/TG, remove the ma
chine screw ( 13) , lockwasher ( 14) , 
and fiat washer ( 15) that hold the 
platen-blocking-arm bracket (16) to 
the platen frame ( 41) ; remove the 
platen-blocking-arm bracket. 

(6) Remove the machine screw (17) and 
lockwasher ( 18) that hold the platen
shift arm (19) to the platen frame 
(41); remove the platen-shift arrr •. 

(7) Remove the two machine screws (20) 
and lockwashers (21) that hold the 
platen knob (22) to the platen-knob 
spring (23) ; remove the platen knob 
and platen-knob spring from the 
platen shaft (28). 

(8) On the TT-4A/TG, remove the four 
setscrews (26 and 27) that hold the 
platen (29) to the platen shaft (28) . 

(9) On the TT-4B/TG, remove the two 
setscrews that hold the platen (30) 
to the platen shaft (28) . 

(10) Remove the two setscrews (24) that 
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1. Machine screw, 10017-01 24. Lockwasher, 10412 44. Flat washer, 50148 
2. Lockwasher, 10405 25. Governor cover, 50311 45. Speed adjustment gear, 50278A 

26. Setscrew, 10203 46. Governor base, 51249A 3. Shim, 50986 
4. Machine screw, 10018-01 27. Governor worm spring, 51855 47. Brush shield, 51155•, 60495" 
5. Lockwasher, 10405 28. Governor worm, 56555A", 48. Brush cap, 60496 

53807A• 49. Brush, 56834", 60503" 6. Sleeve, 57 493 
7. Lockwasher, 10482 29. Contact brush, 51154A 50. Flat washer 
8. Machine screw, 50207 30. Contact brush, 51543A 51. Ball bearing, 10760", 10765" 
9. Lockwasher, 10406 31. Governor spring, 50334 52. Flat washer 

32. Grooved pin, 50302 53. Armature, 51187", 60492" (in-10. Worm gear, 50350 
11. Worm gear, 50350 33. Self-locking hexagonal nut, eludes items 20, 21, and 51) 
12. Pin, 50359 10500 54. Machine screw, 10172 
13. Grease seal, 50949 34. Machine screw, 10001 55. Lockwasher, 10442 
14. Grease seal, 50949 Lockwasher, 10403 56. Machine screw 
16. Machine screw, 10172 3ti. Contact, 50338 57. Capadtor C16 and C17, 20212 
16. Lockwasher, 10442 37. Plain hexagonal nut, 10507 58. Loch.-washer 
17. Gear end bell 20751", 60505• 38. Lockwasher, 10404 59. Motor housing, 51861A•, 
18. Thrust pad 39. Contact, 50338 61109A" (main component of 
19. Thrust washer 40. Cotter pin, 10800 motor which includes items 15 
20. Ball bearing, 10760 41. Governor adjustment lever, through 20 and 47 through 62) 
21. Setscrew, 10204 50 - 60. Governor end bell, 51804•, 
22. Governor target, 50303A 42. Cotter pin, 10800 60490. 
23. Machine screw, 10321 43. Gov..,rnor adjustment screw, 61. Terminal, 20706 

50299 62. Terminal, 20708 

• Used on Bodine motor. • Used on Howard motor. 

Figure 81-Continued 

hold the line-feed ratchet (32) to the 
platen shaft (28). 

(11) Remove the two setscrews (25) that 
hold the shaft collar ( 34) to the 
platen shaft (28). 

(12) Slide the platen shaft (28) from the 
assembly, removing the platen (29 or 
30), platen trough, single-double line
feed lever (31), line-feed ratchet (32), 
bearing ( 33), shaft collar ( 34), the 
assembled line-feed lever ( 40), and 
line-feed pawl (39) from the shaft 
as it is withdrawn. 

(13) Remove the line-feed-pawl spring (35) 
from the line-feed pawl (39) and 
from the line-feed lever ( 40). 

(14) On the TT-4A/TG, remove the cot;.. 
ter pin (36) and flat washer (37) 
that ho!d the line-feed pawl (39) to 
the line-feed lever (40); remove the 
line-feed pawl. 

(15) On the TT-4B/TG, remove the re
tainer ring (38) that holds the line
feed pawl (39) to the line-fe�d lever 

•• !9' 

(40); remove thel line-feed pawl. 
b. Reassembly. 

(1) Reassemble the platen frame assembly 
as indicated in figure 82 ; the sequence 
for assembling the parts is the re
verse of the disassembly sequence. 

(2) Replace the platen assembly on the 
teletypewriter frame (par. 62b ). 

(3) Adjust the platen assembly (par. 
228 through 246) . 

77. Disassembly and Reassembly of 
Platen-Trough Assembly (TT-4A/TG} 
(fig. 83) 

a. Disassembly. 
( 1) Remove the platen assembly from 

the teletypewriter frame (par. 62a). 
(2) Remove the platen-trough assembly 

from the platen frame (par. 76a(2), 
(3), and (6) through (12) ). 

(3) Remove the two cotter pins (3 and 8) 
and flat washers ( 4 and 9) that hold 
the connecting links (7 and 12) to 
the studs on the bracket link ( 13) ; 
remove the two connecting links. 

( 4) Remove the line-feed-lever-detent 
spring (14) from the line-feed-lever 
detent (16) and from the spring post 
on the platen trough ( 41). 

(5) Remove the flat washer (15), line
feed-lever detent (16), and flat washer 
(17) from the stud on the platen 
trough ( 41). 

( 6) Remove the line-spacing-detent spring 
( 18) from the line-spacing detent 
(21) and from the spring post on the 
platee1 trough. 

(7) Remove the cotter pin (19) and flat 
washer (20) that hold the line-spac
ing detent (21) to the line-spacing 
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1. Setscrew, 10211 16. Platen-blocking-arm bracket, 30. Platen, 57781A 
2. Eccentric pivot, 50239 52307' 31. Single-double line-feed lever, 
3. Machine screw, 10015 17. Machine screw, 10015 51762A 
4. �kwashe� 10431 18. Lockwasher, 10405", 10431° 32. Line-feed ratchet, 51772", 
5. Flat washer, 10481 19. Platen-shift arm, 50213A", 62807. 
6. Platen-latching arm, 60214 53134A0 83. Bearing, 10707 
7. Platen-locking stud, 50762 20. Machine screw, 10306 34. Shaft collar, 60209 
8. Retainer ring, 10969° 21. �kwasher, 10403 35. Line-feed-pawl spring, 60333 
9. Self-locking hexagonal nut, 22. Platen knob, 51690 36. Cotter pin, 10806" 

105016 23. Platen-knob spring, 61689 37. Flatwasher, 50320" 
10. Machine screw, 100086 24. Setscrew, 10209 38. Retainer ring, 10969° 
11. Flat washer, 10467' 25. Setscrew, 10209 39. Line-feed pawl, 50165 
12. Platen-blocking arm, 53095A6 26. Setscrew, 10209 40. Line-feed lever, 51759A •, 
13. Machine screw, 10008° 27. Setscrew, 10209 53137A6 
14. �kwasher, 10430° 28. Platen shaft, 51687A 41. Platen frame, 53305A 
15. Flatwasher, 10467° 
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29 . Platen, 50167A 

• Uaed OD TT-..A/TG. t Ueed on TT-4B/TG. 

Figure Bf. Platen frarM aBBembly, ezploMd 'lriew. 

detent eccentric stud (23) ; remove 
the line-spacing detent. 

(8) Remove the self-locking hexagonal 

nut (22) that holds the line-spacing
detent eccentric stud (23) to the 

platen trough ( 41) ; remove the line

spacing-detent eccentric stud. 
(9) Remove the two setscrews (24) that 

hold the pressure-roller lever (25) to 

the pressure-roller control shaft (27) ; 
remove the pressure-roller lever. 

( 10) Remove the pressure-roller-control 
shaft screw (26) that holds the pres

sure-roller control shaft (27) to the 
platen trough (41); remove the pres
sure-roller control shaft and the as-
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1. Machine screw, 10015 
2. Lockwasher, 10405 
3. Cotterpin, 10802 
4. Flat washer, 50315 
5. Cotterpin, 10802 
6. Flat washer, 50315 
7. Connecting link, 50215 
8. Cotterpin, 10802 
9. Flat washer, 50315 

10. Cotterpin, 10802 
11. Flat washer, 50315 
12. Connecting link, 50215 
13. Bracket link, 51461A 
U. Line-feed-lever-detent spring, 

51851 
15. Flat washer, 51768 
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16. Line-feed-lever detent, 51765A 28 . Retainer ring, 51099 
17. Flat washer, 51768 29. Retainer ring, 51099 
18. Line-spacing-detent spring, 30. Pressure-roller shaft, 60234 

50332 31. Platen pressure roller, 52122 
19. Cotterpin, 10802 32. Platen pressure roller, 60161A 
20. Flat washer, 50319 33. Platen pressure roller, 52122 
21. Line-spacing detent, 50108A 34. Retainer ring, 51099 
22. Self-locking hexagonal nut, 35. Retainer ring, 51099 

10500 36. Pressure-roller shaft, 60234 
23. Line-spacing-detent eccentric 37. Platen pressure roller, 52122 

stud, 51769 38. Platen pressure roller, 60161A 
24. Setscrew, 10201 39. Platen pressure roller, 62122 
25. Pressure-roller lever, 50177 A 40. Pressure-roller mounting bar, 
26. Pressure-roller-operating-shaft 50229A 

screw, 50238 
27. Pressure-roller operating shaft, 

41. Platen trough, 61756A 

50230A 

Figure 88. Platen-trough auembl71 (TT--'AITG), exploded 11ieto. 

(11) 

sembled pressu!"e-roijer ;nounting bar 
(items 28 through 40). 
Remove the four retainer rings (28, 

29, 34, and 35) that hold the two pres
sure-roller shafts (30 and 36) in the 
pressure-roller mounting bar (40); 
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withdraw the two pressure-roller 
shafts, removing the six platen pres
sure rollers (31, 32, 33, 37, 38, and 
39) from the pressure-roller mounting 
bar. 

b. Reassembly. 

(1) Reassemble the platen-trough assem
bly as indicated in figure 83; the se
quence for assembling the parts is 
the reverse of the disassembly se
quence. Be sure that the hub of the 
pressure-roller lever (25) is tight 
against the shoulder on the pressure
roller operating shaft (27) before 
tightening the two setscrews (24). 

(2) Replace the platen-trough assembly 
on the platen frame (par. 76b). 

(3) Replace the platen assembly on the 
platen frame (par. 62b). 

(4) Adjust the platen-trough assembly 
(par. 229, 230, 233 through 238, 240, 

and 243 through 246). 

78. Disassembly and Reassembly of 
Platen-Trough Assembly (TT-48/TG) 

(fig.84) 

a. Disassembly. 

100 

( 1) Remove the platen assembly from the 
teletypewriter frame (par. 62a). 

(2) Remove the platen-trough assembly 
from the platen frame (par. 76a.(2) 

through ( 9) ) . 

(3) Remove the retainer rings (4 and 5) 
that hold the connecting link ( 6) to 
the platen trough (42) and to the 
bracket link (12); remove the con
necting link. 

\ 4) Remove the platen lever-latch spring 
(7) from the spring post on the platen 
trough ( 42) and from the plt.ten lever 
latch (8). Remove the flat washer 
( 43), platen lever latch, and flat 
washer ( 44) from the stud on Ute 
platen trough. 

(5) Remove the retainer rings (9 and 10) 

that hold the connecting link ( 11) to 

the bracket link ( 12) ·and the .tud 
on the platen trough ( 42) ; renton 
the connecting link and bracket link. 

( 6) Remove the line-feed-lev�r-deteltt 
spring ( 13) from the line-feed-lever 

detent ( 15) and from the spring post 
on the platen trough (42). 

(7) Remove the flat washer (14), line
feed-lever detent ( 15), and flat washer 
(16) from the stud on the platen 
trough ( 42). 

(8) Remove the line-spacing-detent spring 
( 17) from the line-spacing detent 
( 19) and from the spring post on the 
platen trough ( 42) . 

(9) Remove the retainer ring (18) that 
holds the line-spacing detent (19) to 
the line-spacing- detent stud (22) ; re
move the line-spacing. 

(10) Remove the plain round nut (20) and 
lockwasher (21) that hold the line
spacing-detent stud (22) on the platen 
trough ( 42) ; remove the line-spacing
detent stud. 

(11) Remove the two setscrews (23) that 
hold the pressure-roller lever (24) to 
the pressure-roller-control shaft (30); 

remove the pressure-roller lever and 
flat washer ( 45). 

(12) Remove the pres�:ure-roller-operating
shaft screw (25) that holds the pres
sure-roller-operating shaft (30) to 
the platen trough (42); remove the 
pressure-roller operating shaft. 

(13) Remove the two retainer rings (26 
and 27) that hold the pressure-roller 
shaft (28) in the pressure-roller 
operating shaft (30); remove the pres
sure-roller shaft and the platen pres
sure roller (29) from the pressure
roller operating shaft. 

(14) Remove the two paper-guide springs 
(31) from the two paper guides (36 
and 37) and from the spring posts 
on the platen trough (42). 

(15) Remove the pivot screw (32) that 
holds the paper-guide shaft (35) to 

the platen trough (42); remove the 
paper-guide shaft. 

(16) Remove the two setscrews (33 and 
34) that hold the two paper guides 
(36 and 37) to the paper-guide 
shaft (35); remove the paper-guide 
shaft. 

(17) Remove the hinge pin (38) that holds 
the two platen-trough springs (39 

and 40) and platen-trough guide ( 41) 
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to the platen trough ( 42) ; remove the 
platen-trough springs and platen
trough guide. 

b. Reassembly. 

( 1) Reassemble the platen-trough assem
bly as indicated in :figure 84; the se
quence for assembling the parts is the 
reverse of the disassembly sequence. 

(2) Replace the platen-trough assembly 
on the platen frame (par. 76b). 

(3) Replace the platen assembly on the 
teletypewriter frame (par. 62b). 

(4) Adjust the platen-trough assembly 
(par. 228 through 232, 234 through 
237, and 239 through 245). 

79. Removal and Replacement of 
Type-Selecting Arm 
(:fig.85) 

a. Removal. 

(1) Set all :five code rings to the counter
clockwise position, trip the function
shaft clutch, and turn the motor man
ually until the square-shaft stop arm 
strikes the blank stop bar. 

(2) On the TT-4A/TG, remove the two 
machine screws ( 5) and lockwashers 
(6) that hold the bearing cap to the 
carriage frame (27) ; remove the bear
ing cap and the type-selecting arm 
(3, :fig. 86). 

(3) On the TT-4B/TG, remove the two 
machine screws (5, fig. 85), lockwash
ers (6), and flat washers (7) that 
hold the bearing cap to the carriage 
frame (27); remove the bearing cap 
and the type-selecting arm. 

b. Replacement. 

(1) Manually select the blank code group 
and turn the motor by hand until the 
square shaft stops turning. Install the 
type-selecting arm so that the type
selecting arm is in the blan� code 
group position (the last notch in the 
right side of the guide plate). 

(2) Replace the type-selecting arm �:re
versing the procedure described in 
a(2) or (3) above. 

( 3) Check and adjust the type-selecting 
arm (par. 223 through 227). 

80. Disassembly and Reassembly of 
Type-Selecting Arm 
(:fig.86) 

a. Disassembly. 

(1) Remove the type-selecting arm (par. 
79a). 

(2) Remove the plain hexagonal nut (1) 
and the grooved nut (2) from the 
type-selecting arm (3); remove the 
type-selecting arm from the type-se
lecting-arm claw (12). 

(3) Remove the plain hexagonal nut (4) 
and lockwasher ( 5) from the type
selecting-arm claw (12). 

(4) Remove the type-selecting-arm gear 
(6) and machine key (7) from the 
type-selecting-arm cia w ( 12). 

( 5) Remove the ball bearing ( 8), flat 
washer, (9), spacing collar (10), and 
ball bearing ( 11) from the type-select
ing-arm claw (12). 

b. Reassembly.  
( 1) Reassemble the type-selecting arm as 

indicated in :figure 86 ; the sequence 
for assembling the- parts is the reverse 
of the disassembly sequence. 

(2) Replace the type-selecting arm (par. 
79b). 

81. Disassembly and Reassembly of Ribbon 
Lifter Assembly (TT�A/TG) 

(:fig.87) 
a. Disassembly. 

(1) Remove the carriage (par. 63a). 
(2) Remove the ribbon guide (1} from 

the ribon-lifter bell crank (15). 
(3) Remove the bell-crank spring (4) 

from the ribbon-lifter-lever assembly 
(7) and from the ribbon-lifter bell 
crank (15). 

(4) Remove the two machine screws (2) 
and lockwashers (3) that hold the 
ribbon-lifter-lever assembly (7) to the 
carriage ; remove the ribbon-lifter· 
lever assembly. 

( 5) Remove the cotter pin ( 5) and pin 
( 6) that hold the ribbon-lifter-lever as
sembly (7) to the link (8); remove 
the ribbon-lifter-lever assembly. 

(6) Remove the ribbon-lifter turnbuckle 
(9) from the links (8 and 12). 

(7) Remove the cotter pin (10) anc"l pin 
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j. Machine screw, 10024 17. Line-spacing-detent spring, 31. Paper-guide spring, 52169 

51851 32. Pivot screw, 55139 2. Flat washer, 10464 
3 Lockwasher, 10431 18. Retainer ring, 10960 33. Setscrew, 10201 
,_: Retainer ring, 10949 19. Line-spacing detent, 50108A 34. Setscrew, 10201 
5. Retainer ring, 10949 20. Plain round nut, 10537 35. Paper-guide shaft, 55152 
6. Connecting link, 50215 21. Lockwasher, 10429 36. Paper guide, 55144A 
7. Platen lever-latch spring, 53149 22. Lie-spacing-detent stud, 52931 37. Paper guide, 55141A 
8. Platen lever latch, 54951 23. Setscrew, 10201 38. Hinge pin, 55146 
9. Retainer ring, 10949 24. Pressure-roller lever, 54954A 39. Platen-trough spring, 54967 

10. Retainer ring, 10949 25. Pressure-roller-operating-shaft 40. Plate-trough spring, 54967 
1h Connecting link, 50215 screw, 50238 41. Platen-trough guide, 54962 
12. Bracket link, 53138A 26. Retainer ring, 51099 42. Platen trough, 54136A (Items 38 
13. Line-feed-lever-detent spring, 27. Retainer ring, 51099 through 42 are part of plat.en-

51851 28. Pressure-roller shaft, 54968 trough assembly, 59432A) 
14. Flat washer, 51768 29. Platen pressure roller, 50161A 43. Flat washer, 51768 
15. Line-feed-lever detent, 53202A 30. Pressure-roller operating shaft, 44. Flat washer, 51768 
16. Flat washer, 51768 55530A 45. Flat washer, 50315 

Figure 84-Continued 

(11) that hold the link (12) to the 
ribbon-lifter bell crank (15); remove 
the link. 

(8) Remove the cotter pin (13) and pin 
(14) that hold the ribbon-lifter bell 
crank (15) to the slide bearing (16); 
remove the ribbon-lifter bell crank . 

b. Reassembly. 

( 1) Reassemble the ribbon lifter assem
bly as indicated in figure 87; the se
quence for assembling the parts is the 
reverse of the disassembly sequence. 

Note. Be sure to ·insert the end of 
the ribbon guide ( 1) into the notch 
in the ribbon-lifter bell crank ( 15) ; 
also, be sure that the lip of the pres
sure-roller mounting bar ( 40, fig. 83) 
engages the notch in the slide bear
ing ( 16, fig. 87). 

(2) Replace the carriage (par. 63b). 
(3) Adjust the ribbon lifter assembly 

(par. 227). 

82. Disassembly and Reassembly of Ribbon 
Lifter Assembly {TT-48/TG) 
(fig. 88) 

a. Disassembly. 

(1) Remove the carriage (par. 63a). 
(2) Remove the ribbon guide (1) from 

the ribbon-lifter bell crank (9). 

(3) Remove the ribbon-lifter spring (4) 
from the ribbon-lifter-lever assembly 
(8) and from the ribbon-lifter bell 
crank (9). 

(4) Remove the two machine screws (2) 
and lockwashers (3) that hold the 
ribbon-lifter-lever assembly (8) to 

the carriage; remove the assembled 
ribbon-lifter-lever assembly . 

(5) Remove the two machine screws (5), 
lockwashers (6), and flat washers (7) 
i.h.at b.old the ribbon-lifter-lever as
sembly (8) to the ribbon-lifter bel! 
crank (9); remove the ribbon-lifter
lever assembly. 

b. Reassembly. 
( 1) Reassemble the ribbon lifter assem

bly as indicated in figure 88 ; the se
quence for assembling the parts is the 
reverse of the disassembly sequence. 

Note. Be sure the end of the ribbon guiae 

( 1) engages the notch in the front of the 

ribbon-lifter bell crank (9) ; also, be sure the 

lip of the cross rail of the platen trough ( 42, 

fig. 84) engages the notch in the rear of the 

bearing of the ribbon-lifter be11 crank (9, 

fig. 88). 

(2) Replace the carriage (par. 63b). 
(3) Adjust the ribbon lifter assembly 

(par. 227). 

83. Disassembly and Reassembly of 

Ribbon-Feed Mechanism 
(fig.89) 

a. Disassembly. 
( 1) Remove the ribbon from the ribbon 

guide (1, fig. 87 or 88). 
(2) On the TT-4A/TG, lift the ribbon

spool lock (30, fig. 89) and press down 
on the ribbon-sensing levers (31) to 
remove the ribbon spools ( 1) from 
the ribbon-spool shafts (24) �move 
the ribbon spools and the ·inting 
ribbon. 

(3) On the TT-4B/TG, lift the ribbon
spool lock (30) and press in the rib-
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1. Machine screw, 10319 11. Machine screw, 10011 19. Ball bearings, 10752 
2. Loekwasher, 10404 12. Loekwasher, 10430 20. Carriage-roller screws, 50591 
3. Machine screw, 10320 13. Carriage rack, 50592 21. Ball bearing, 10752 
4. Lockwasher, 10404 14. Plain wing nut, 10508 22. Carriage-locking stud, 50594 
5. Machine screw, 10012•, 10063" 15. Loekwasher, 10431 23. Setscrew, 10204 
6. Loekwasher, 10430 16. Platen-locking arm, 50598 24. Self-locking hexagonal nut, 
7. Flat washer, 10467° 
8. Machine screw, 10003 
9. Loekwasher, 10429 

17. Carriage guide rail, 50394A 
(includes items 14, 15, and 
16) 

10501 
25. Ball bearing, 10752 
26. Roller-mounting stud, 50593 

10. Carriage rear-support bracket, 
50571 

18. Carriage-roller screws, 50591 27. Carriage frame, 50545A 

• Uaed on TT-4A/TG. • Uaed on ::rT-48/TG. 
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Figure 85. Carriage frame aiJBembly, exploded view. 

bon-sensing levers (20) toward the 

outside of the levers to remove the 

ribbon spools (1) from the ribbon

spool shafts (24); remove the ribbon 

spools and the printing ribbon. 

(4) Remove the six machine screws (2) 

and lockwashers (3) that hold the rib-

bon-feed mechanism to the car

riage frame; remove the ribbon-feed 

mechanism. 

(5) Remove the four machine screws (4), 

lockwashers ( 5), and two retainer 

plates ( 6) that hold the type-bar 

backstop (7) to the two ribbon-spool 
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5. Lockwasher, 10401 
TM5815- 206-35-188 

9. Flat washer, 50552 
2. Grooved nut, 50564 
3. Type-selecting ann, 50560A 

6. Type-selecting-ann gear, 50556 10. Spacing collar, 50557 
4. Plain hexagonal nut, 50559 

7. Machine key, 50558 
8. Ball bearing, 10757 

11. Ball bearing, 10757 
12. Type-selecting-arm claw, 

50553A 
Figure 86. Type-selecting arm nssembly, exploded view. 

mounting brackets (29); remove the 
type-bar backstop. 

( 6) Remove the two self-locking hexa
gonal nuts (8) and two machine screws 
(9) that hold the ribbon-drive assem
bly (14) to the two ribbon-spool 
mounting brackets (29); disengage 
the ribbon-drive assembly from the 
pins on the ribbon-reverse-cam follow
ers (19) and from the two ribbon-spool 
mounting brackets. 

(7) Remove the ribbon-reverse-detent 
spring (10) from the detent lever and 
the frame of the ribbon-drive assem
bly (14). 

(8) Remove the two machine screws (11) 
and lockwashers (12) that hold the 
ribbon-reverse detent (13) to the rib
bon-drive assembly (14) ; remove the 
ribbon-reverse detent. 

(9) Remove the two ribbon-sensing-lever 
springs (15) from the two ribbon-sens
ing levers (20 or 31) and from the two 
ribbon-spool mounting brackets (29). 

(10) On the TT-4A/TG, remove the two 
machine screws (16), lockwashers 

(18), and flat washers (17) that hold 
the two ribbon-sensing levers (31) to 
the two ribbon-spool mounting brack
ets (29); remove the ribbon-sensing 
levers and slide off the two ribbon
reverse-cam followers (19). 

(11) On the TT-4B/TG, remove the two 
machine screws (16), lockwashers 
(18), and flat washers (17) that hold 
the two ribbon-sensing levers (20) to 
the two ribbon-spool mounting brack
ets (29); remove the ribbon-sensing 
levers and slide off the two ribbon
reverse-cam followers (19). 

(12) Remove the four setscrews (21) that 
hold the two spool-driving collars (22) 
to the two ribbon-spool shafts (24) ; 
remove the spool-driving collars. 

(13) On the TT-4B/TG, remove the four 

setscrews (23) that hold the two shaft 
collars (27) to the two riboon-spool 
shafts (24); slide the ribho�-spool 

shafts from the two ribbon-spool 

mounting brackets (29) and remove 

the two flat washers (25), two spool

shaft springs (2G), and shaft collars 
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1. Ribbon guide, 50590 
2. Machine screw, 10001 

7. RiDbon-lifter-lever assembly, 
63906A 

TM58t5-206-35-53 

12. Link, 50584 

3. Lockwasher, 10429 8. Link, 50577 
13. Cotter pin, 10806 

4 Bell-crank spring, 50575 
5. Cotter pin, 10806 

9. Ribbon-lifter turnbuckle, 50586 
10. Cotter pin, 10805 

14. Pin, 50588 
15. Ribbon-lifter bell crank, 53904 

6. Pin, 50578 11. Pin, 50578 
16. Slide bearing 50587 

Figure 87. Ribbon lifter rusembly (TT-lA/TG), e�ploded view. 

(27) from the shafts as they are 
removed. 

(14) Remove the two ribbon-spool-shaft 
gears (28) from the two ribbon-spool 
shafts ( 24). 

b. Reassembly. 
(1) Reassemble the ribJxm-feed mecha

nism as indicated in figure 89 ; the se
quence for assembling the parts is the 
reverse of the disassembly sequence. 

(2) Adjust the ribbon-feed mechanism 
(par. 251 through 259). 

84. Disassembly and Reassembly of 
Type-Bar Group 
(fig. 90) 

a . Disassembly. 
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(1) Remove the carriage assembly (par. 
63a). 

(2) On the TT-4A/TG, remove the rib
bon lifter assembly (par. Sla). 

(3) On the TT-4B/TG, remove the rib
bon lifter assembly (par. 82a). 

( 4) Remove the ribbon-feed mechanism 
(par. 83a). 

(5) Remove the 26 connecting-bar springs 
( 1) from the connecting bars ( 4) 
and from the mounting plate (17). 

( 6) Loosen the two plain hexagonal nuts 
(5) and setscrews (7) to remove the 
hinge pin (2) that holds the 26 type 
bars (3) in the type-bar segment 
( 14) ; remove the type bars and the 26 
connecting bars (4) from the guide 

plate (18). 
(7) Remove the two plain hexagonal nuti! 

( 5), lockwashers ( 6), and setscrews 
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(7) that hold the type-bar segment 
key (8) and type-bar segment (14) 
to the carriage frame; remove the 
type-bar segment key and type-bar 
segment. 

(11) Remove the two machine screws (15) 

and lockwashers (16) that hold the 

mounting plate (17) and the guide 

plate ( 18) to the carriage frame; re

move the mounting plate and guide 

plate. (8) Remove the two machine screws (9) 
that hold the ribbon-guide mounting 
bracket (10) to the type-bar segment 
(14); remove the ribbon-guide mount
ing bracket. 

b. Reassembly. 

(9) On the TT-4A/TG, remove the four 
machine screws (11) that hold the 
type-bar bumper plate (19) and the 
bumper-plate shim (13) to the type
bar segment (14); remove the type
bar bumper plate and bumper-:plate 
shim. 

(10) On the TT-4B/TG, remove the four 
machine screws ( 11) that hold the 
type-bar bumper plate (12) and the 
bumper-plate shim (13) to the type
bar segment (14) ; remove the type
bar bumper plate and bumper-plate 
shim. 

(1) Reassemble the type-bar group as in

dicated in :figure 90; the sequence for 

assembling the parts is the reverse of 

the disassembly sequence. 

(2) Position the 26 connecting bars ( 4) 

and the 26 type bars (3) in the type

bar segment (14) with the connect

ing bars in the guide plate (18). Num

bers 1 through 26 .are stamped on 

both the connecting bars and the type 
bars. Install the bars in matched 

pairs; install the No. 1 pair on the 

left side of the carriage. Bar identifi

cation data is given in the following 

chart: 

TYPe-bar and connecting-bar chart 

Number stamped Connectit���:-bar Type-bar 
� 

upper-ease 
in bar reference No. reference No. symbol 

1 50022 50054A z 
. 

2 50023 50055A J , 
3 50024 50056A X I 
4 50025 50057A v ; 
5 50026 50058A B ! 
6 50027 50059A c : 

7 50028 50060A p • 
8 50029 50061A M 
9 500.10 50062A F I 

10 50031 50063A R 4 

11 50032 50064A 0 9 

12 50033 50065A I 8 

13 50034 50066A T 5 

14 50035 50067A E 3 
15 50036 50068A A -
16 50037 50069A• s 
17 50038 50070A• H 
18 50039 50071A N ' 

19 50040 50072A L ) 
20 50041 50073A D $ 
21 50042 50074A u 1 
22 50043 50075A G & 
23 50044 50076A y 6 

24 50045 50077A w 2 

25 50046 50078A K ( 
26 50047· 50079A Q 1 

-- -
• Uaed on TT-4.\/TG. • Uaed on TT-4BjTG. 
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1. Ribbon guide, 55036 6. Lockwasher, 10432 

2. Machine screw, 10001 7. Flat washer, 50320 
3. Lockwasher, 10429 8. Ribbon-lifter-lever 
4. Ribbon-lifter spring, assembly, 55790A 

51544 9. Ribbon-lifter bell 
5. Machine screw, 10050 crank, 55795A 

Figure 88. Ribbon lifter llBBembly (TT-J,B/TG), •:r

ploded 1/iew. 

(3) Thread the hinge pin (2) in the type

bar segment (14) through the holes 

in the 26 type bars (3); tighten the 
two setscrews (7) against the hinge 

pin with from ¥2- to 1¥2 inch-pound 
torque and secure the plain hexagonal 

nuts (5). 
(4) Install the 26 connecting-bar springs 

(1) on the mounting plate (17) and 

on the 26 connecting bars ( 4). 

( 5) Replace the ribbon-feed mechanism 
(par. 83b) . 

(6) On the TT-4A/TG, replace the ribbon 

lifter assembly (par. 81b) . 

(7) On the TT-4B/TG, replace the ribbon 

lifter assembly (par. 82b) . 

(8) Replace the carriage assembly (par. 

63b) . 

85. Disassembly and Reassembly of 

Carriage Frame Assembly 
(fig. 85) 

a. Disassembly. 
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( 1) Remove the carriage assembly from 

the teletypewriter frame (par. 63a) . 
(2) Remove the two machine screws (11) 

and lockwashers (12) that hold the 

carriage rack ( 13) to the carriage 

frame (27); remove the carriage rack. 
(3) Only if necessary remove the plain 

wing nut (14) and lockwasher (15) 
that hold the platen-locking arm (16) 
on the threaded end of the carriage 

guide rail (17); remove the platen
locking arm from the carriage guide 

rail. 
(4) Remove the carriage guide rail (17) 

from the assembled ball bearings ( 19, 

21, and 25) by moving the carriage 

guide rail to the left, out of the ball 

bearings. 
(5) Remove the two carriage-roller screws 

(18) that hold the ball bearings (19) 

to the carriage frame (27) ; remove 

the ball bearings. 

( 6) Remove the two carriage-roller screws 

(20) that hold the ball bearings (21) 
to the carriage frame (27); remove 

the ball bearings. 

(7) Remove the carriage-locking stud 

(22) from the carriage frame (27) . 

(8) Remove the self-locking hexagonal nut 

(24) that holds the ball bearing (25) 
to the roller-mounting stud (26); re

move the ball bearing. 

(9) Remove the setscrew (23) that holds 

the roller-mounting stud (26) in the 

carriage frame (27); remove the 

roller-mounting stud. 

b. Reassembly. 
( 1) Reassemble the carriage frame assem

bly as indicated in figure 85; the se

quence for assembling the parts is the 

reverse of the disassembly sequence. 

(2) Replace the carriage assembly on the 

teletypewriter (par. 63b). 

(3) Adjust the carriage frame assembly 

(par. 207 and 208) . 

86. Disassembly and Reassembly of 

Selector-Magnet Assembly 
(fig. 91) 

a. Disassembly. 

(1) Remove the armature spring (30, fig. 

80) from the armature-spring arm 

(33) and from the selector-magnet 

armature (8, fig. 91). 
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1. Ribbon spool, 10900 
2. Machine screw, 10004 
3. Lockwasher, 10429 
4. Machine screw, 10001 
5. Lockwasher, 10429 
6. Retainer plate, 50434 
7. Type-bar backstop, 50429A 
8. Self-locking hexagonal nut, 

10500 
9. Machine screw, 10003 

10. Ribbon-reverse-detent spring, 
50403 

Zl ��-22 

=!=.. " ' J, 
/1 3 � 

Z5 4 , \ ... �<' . Z6---i I ,�/ 
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TM5815-Z06-35-54 

12. Lockwasher, 10429 21. Setscrew, 10201 
13. Ribbon-reverse detent, 50393 22. Spool-driving collar, 50392 

14. Ribbon-drive assembly, 50400A 23. Setscrew, 10201 
(includes items 11, 12, and 13) 24. Ribbon-spool shaft, 50435A 

15. Ribbon-sensing-lever spring, 25. Flat washer, 50315 

50447 26. Spool-shaft spring, 53961 

16. Machine screw, 10003 27. Shaft collar, 50391 

17. Flat washer, 50414 28. Ribbon-spool-shaft gear, 50448 

18. Lockwasher, 10429 29. Ribbon-spool mounting bracket, 

19. Ribbon-reverse-cam follower, 50451A (lh), 50453A (rh) 

50423A (lh), 50424A (rh) 30. Ribbon-spool lock 
20 Ribbon-sensing lever, 55026A 31. Ribbon-sensing lever,. 50421A 

(lh), 55028A (rh) (lh), 50422A �rh) 11. Machine screw, 10002 

Figure 89. Ribbon-feed mechanism, ezploded view. 

(2) Remove the two machine screws (1 
and 3) and lockwashers (2 and 4) 
that hold the armature bracket (9} 
to the teletypewriter frame; remove 

the armature bracket. 
(3) Remove the setscrew (5} that holds 

the armature adjustable bushing (6} 
in the armature bracket (9) ; remove 
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1. Connecting-bar spring, 50595 
2. Hinge pin, 50572 8. Type-bar segment key, 50550 

13. Bumper-plate llbim, 51244 to 
51247 

9. Machine screw, 10306 3. Type bar. (See type-bar and 
connecting-bar chart.) 

4. Connecting bar. (See type-bar 
and connecting-bar chart.) 

10. Ribbon-guide mounting bracket, 
50589•, 55147. 

14. Type-bar aegment, 50549 
15. Machine eerew, 10025 
16. Loekwasher, 10430 

11. Machine screw, 61132 17. Mounting plate, 50548 
5. Plain hexagonal nut, 10509 12. Type-bar bumper plate, 55791 18. Guide plate, 60547 
6. ��she� 10431 19. Type-bar bumper plate, 51131 

• Ulled on TT-4A/TG. • Ulled on TT-4B/TG. 
Figure flO. TJtpe-ba.r group, ezploded 11ifto. 
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the armature adjustable bushing, 
bearing ball (7), and selector-magnet 
armature (8). 

(4) Unsolder the electrical leads to the 
switch (13); tag the leads to facili
tate reassembly. 

(5) Remove the two machine screws (10) 
and lockwashers ( 11) that hold the 
selector-magnet bracket (20) to the 

teletypewriter frame; remove the se
lector-magnet bracket. 

(6) Remove the plain hexagonal nut (12) 

that holds the switch ( 13) to the 

switch cover (16); remove the switch. 

(7) Remove the two machine screws (14) 

and lockwashers ( 15) that hold the 

switch cover (16) to the selector-mag-
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1. Machine screw, 10018 9. Armature bracket, 51854 18. Lockwasher, 10430 
2. Lockwasher, 10431 10. Machine screw, 10011 19. Selector-magnet coil assembly 
3. Machine screw, 10011 11. Lockwasher, 10404 60271A 
4. Lockwasher, 10431 12. Plain hexagonal nut 20. Selector-magnet bracket, 50270 
5. Setscrew, 10203 13. Switch S4, 20103 (includes item 21. Machine M:rew, 10009 
6. Armature adjustable bushing-, 12) 22. Lockwasher, 10430 

60310 14. Machine screw, 10004 23. Stop screw, 10307 
7. Bearing ball, 10924 16. Lockwasher, 10429 24. Stop screw, 10307 
8. Selector-magnet armature, 16. Switch cover, 50994 26. Stop-screw bracket, 50604A 

51901A 17. Machine screw, 10010 

Figure 91. Selector-magnet a.ssemblu, exploded 11iew. 

net bracket (20); remove the switch 
cover. 

( 8) Remove the two machine screws 
( 17) and lockwashers ( 18) that 
hold the selector-magnet coil as
sembly ( 19) to the selector-magnet 
bracket (20); remove the selector
magnet coil assembly. 

(9) Remove the two machine screws (21) 
and lockwashers (22) that hold the 
stop.:screw bracket (25) to the tele
typewriter frame; remove the stop
screw bracket. 

(10) Remove the two stopscrews (23 and 

24) from the stop-screw bracket (25). 
b. Reassembly. 

( 1) Reassemble the selector-magnet as
sembly as indicated in figure 91; the 
sequence for assembling the parts 
is the reverse of the disassembly 
sequence. (2) Adjust the selector-magnet assembly 
(par. 180 through 186). 

87. Removal and Replacement of 
Rangefinder 

a. Removal. 
(1) Remove the two setscrews (37, fig. 
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1. Machine screw, 10017 
2. Lockwasher, 10405 

7. Machine screw, 10307 

TM5815-206-5H? 

12. Self-locking hexagonal nut, 
10501 

3. Machine screw, 10004 
8. Self-locking hexagonal nut, 

10500 18. Orientation-lever stud, 503BO-, 
63111. 4. Lockwasher 10403 

5. Selector-lever comb, 50511 
9. Flat washer, 50414 

6. Self-locking hexagonal nut, 
10500 

10. Orientation lever 5032(• 14. Selector-lever-comb bracket, 
60510A•, 67709A• 11. Orientation lever 63112 

• Uaed on TT-4A/TG. • Uaed on TT4B/TG. 

Figure 92. Selector-kvn-..comb bracket ·usembl¥, ezplot!Ud �. 

80) that hold the rangefinder eam 
(38) to the rangefinder shaft ( 43); re
move the rangefinder cam. 

(2) Loosen the two setscrews (41) that 
hold the rangefinder gear ( 42) to the 
rangefinder shaft ( 43) ; slide the 
rangefinder shaft forward to disen
gage the selector-lever-comb bracket 
(14, fig. 92) . 

(3) Remove the two machine screws (1) 
and lockwashers (2) that hold the as
sembly to the teletypewriter frame; 
remove the rangefinder. 

b. Replacement. 

( 1) Replace the rangefinder by reversing 
the procedure described in a above. 

(2) Adjust the rangefinder (par. 176, 178, 

and 179) . 

88. Disassembly and Reassembly of 
Rangefinder 
(fig. 92) 

a. Disassembly. 
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( 1) Remove the rangefinder from the tele
typewriter (par. 87a) . 

(2) Remove the two machine screws ( 3) 

·, ,,·. 
,·, �_... 

and lockwashers ( 4) that hold the se
lector-lever comb (5) to the selector
lever-comb bracket ( 14); remove the 
selector-lever comb. 

(3) On the TT-4B/TG, remove the self
locking hexagonal nut ( 6) that holds 
the machine screw ( 7) securely in the 
orientation lever (11); remove the 
machine screw. 

(4) Remove the self-locking hexagonal nut 
(8) and fiat washer (9) that hold the 
orientation lever (10 or 11) to the ori
entation-lever stud (13) ; remove the 
orientation lever. 

(5) On the TT-4A/TG, remove the self
locking hexagonal nut ( 12) that holds 
the orientation-lever stud (13) to 
the selector-lever-comb bracket (14) ; 

remove the orientation-lever stud. 

( 6) On the TT-4B/TG, remove the ori· 

entation-lever stud (13) from the se
lector-lever-comb bracket ( 14). 

b; Reassembly. 

( 1) Reassemble the rangefinder as indi
cated in figure 92; the sequence for as-

��.·�"- �.:.�;..'_:jf..k...,_,.·.c•.l 
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.der as indi
�ue( ' for as-

sembling the parts is the reverse of 
the disassembly sequence. 

(2) Replace the rangefinder (par. 87b). 
(8) Adjust the rangefinder cam follower 

(par. 177). 

19. Disassembly and Reassembly of Selector 

Leven and Y-leven (n-4A/TG} 
(fig.93) 

a. Diaassembly. 

(1) Remove the six selector-lever springs 
(1) from the spring post (2) and from 
the stop lever (22) and five selector 
levers (19). 

(2) Remove the plain hexagonal nut (3) 
from the spring post (2) and unscrew 
the spring post from the teletype
writer frame. 

(8) Remove the two setscrews (4) that 
hold the spacing collar ( 5) on the 

Y-lever stud (38); remove the collar 
and the friction-plate spring (6). 

(4) Remove the six friction plates (7, 9, 
11, 13, 15, and 17), five Y-levers (8, 
10, 12, 14, and 16), and collar "(18) 
from theY-lever stud (38). 

(5) Remove the set of five selector levers 
(19) from the five bearings (24, 26, 
28, 30, and 32). 

(6) Remove the self-locking hexagonal 
nut (20), stop-lever eccentric bearing 
(21), stop lever (22), and stop-lever 
spacer (23) from the selector-lever 
stud (36). 

(7) Remove the five bearings (24, 26, 28, 
30, and 32), four flat washers (25, 
27, 29, a.nd 31) and collar (33) from 
the selector-lever stud (36). 

(8) Remove the Y-lever friction-plate stud 
(34) from the teletypewriter frame. 

(9) Remove the setscrew (35) that holds 
the selector-lever stud (36) in the 
teletypewriter frame; remove the se
lector-lever stud. 

(10) Remove the setscrew (37) that holds 
the Y-lever stud (38) in the teletype
writer frame; remove theY-lever stud. 

(11) Remove the setscrew (39) that holds 
the Y -lever eccentric stop ( 40) in the 
teletypewriter frame; remove the Y
lever eccentric stop. 

' ·"'' 

b. Reassembly. 
(1) Reassemble the selevtor levers and Y

levers as indicated in figure 93 ; the 
sequence for assembling the parts 
is the reverse of the disassembly 
sequence. 

Note. When replacing either selector 
levers or Y-levers, replace an entire set. Do 
not use a combination of new and old levers. 

(2) Adjust the selector levers and Y
levers (par, 173, 178, and 182). 

90. Disassembly and Reassembly of Selector 

Levers and Y-levers {TT-48/TG) 
(fig. 94) 

a. Disassembly. 
(1) Remove the six selector-lever springs 

(1) from the spring post (2) and from 
the five selector levers (38) and the 
stop lever (41). 

(2) Remove the plain hexagonal nut (3) 
from the spring post (2) and un
BCrew the spring post from the frame . 

(8) Remove the five Y-lever detent springs 
(4) from the five .Y-lever detents (9, 
11, 13, 15, and 18) and from the de
ten�spring bracket (&4) . 

(4) Remove the plain hexagonal nut (5), 
lockwasher ( 6), and centering sleeve 
(7) from the detent stud (53). Re
move the 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 center
ing sleeve (7). 

(5) Remove the detent stud (53) and the 
detent-spring bracket (54) from the 
frame. 

( 6) Remove the machine screw ( 19), flat 
washer (20), and clamp nut (21) that 
hold the Y-lever stud bracket (26) to 
the Y-lever stud (58); remove the Y
lever stud bracket from the Y-lever 
stud and the· Y-lever eccentric stop 
(60). 

(7) Remove the two machine screws (22), 
loekwashers (23), and flat washers 
(24) that hold the Y-lever eccentric 
tie (25) to the Y-lever-stud bracket 
(26); remove theY-lever eccentric tie. 

(8) Remove the spacer (27), five Y-levers 
(28, 30, 32, 34, and 36), four flat wash-
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1. Selector-lever spring, 60902 
2. Spring post, 50325 
3. Plain hexagonal nut, 10609 
4. Setscrew, 10209 
5. Spacing collar, 50149 
6. Friction-plate spring, 50910 
7. Friction plate, 60818 
8. Y-lever, 60015 
9. Friction plate, 60818 

10. Y-lever, 50015 
11. Friction plate, 60818 
12. Y-lever, 50016 
13. Friction plate, 50818 
14. Y-lever, 60015 
15. Friction plate, 60818 

Figu,.. 11. 

TM5815·ZO.-S5·M 
16. '1'-le�r. 50016 26. Bearing 
17. Friction plate, 60818 27. Flat waaber, 60147 
18. Collar, 50414 28. Bearing 
19. Selector lever, 61068A (eonsiata 29. Flat waaher, 60147 

of set of 6) 30. Bearing 
!0, Self-locking hexagonal nut, 31. Flat washer, 60147 

10500 32. Bearing 
!1. Stop-lever eccentric bearillC', 33. Collar, 61416 

50146 34. '1'-lever friction-plate stud, 60151 
22. Stop lever, 60014 35. Setscrew, 10211 
23. Step-lever spacer, 60058 36. Selector-lever stud, 63268 
24. Bearing, 51604A (consists of 87. Setscrew, 10211 

set of 5, items 24, 26, 28, 30, 38. '1'-lever stud, 53269 
and 32) 39. Setscrew, 10211 

26. Flat waaher, 60147 40. '1'-lever eccentric stop, 60162 

Selector Zeve,-. aftd Y-In.,.. (TT-4AITG), •:zploded view. 

ers (29, 31, 33, and 35), and collar 
(37) from theY-lever stud (58). 

(11) Remove the five bearings (43, 45, 47, 
49, and 51), four fiat washers (44, 
46, 48, and 50), and collar (52) from 
the selector-lever pivot stud (56). 
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(9) Remove the five selector levers (38) 
from the bearings (43, 45, 47, 49, and 
51). 

(10) Remove the self-locking hexagonal 
nut (39), stop-lever eccentric bear
ing (40), stop lever (41), and stoP
lever spacer ( 42) from the selector
lever pivot stud (56). 

(12) Remove the setscrew (55) that holds 
the selector-lever pivot stud (56) in 
the frame ; remove the selector-lever 
pivot stud. 

(13) Remove the setscrew (57) that holds 

,,,.:,.,.;�<:f';:.'.' • '� \..:;,- .,.� '"' .,-,..' 
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1. Selector-lever spring, 60902 21. Clamp nut, 60174 41. Stop lever, 50014 
2. Spring post, 50325 22. Machine screw, 10002 42. Stop-lever spacer, 50053 
3. Plain hexagonal nut, 10509 23. Lockwasher, 10403 43. Bearing, 51604A (consists of set 
4. Y-lever-detent spring, 61000 24. Flat wa.sher, 50319 of 5, items 43, 45, 47, 49, and 
6. Plain hexagonal nut, 10604 25. Y-lever eccentric tie, 60678 51) 
6. Lockwa.sher, 10434 26. Y-lever Ftud bracket, 60677 44. Flat washer, 50147 
7. Centering sleeve, 65007 27. Spacer, 60679 45. Bearing 
8. Thrust washer, 56001 28. Y-lfYeT. 65003 46. Flat washer, 50147 
9. Y-lever detent, 65004A (consists 29. Flat washer, 60148 47. Bearing 

of set of 5, items 9, 11, 13, 16, SO. Y-lever. 55003 48. Flat washer, 50147 
and 18) 31. Fiat washer, 50148 49. Bearing 

10. Thrust washer, 56001 !2. '!'-lever. 65003 50. Flat washer, 50147 
11. Y-lever detent 83. Flat washer, 50148 51. Bearing 
12. Thrust washer, 66001 84. Y-lever, 55003 62. Collar, 51416 
13. Y·lever detent 35. Flat washer, 60148 53. Detent stud, 55008 
14. Thrust washer, 56001 86. Y-lever, 56003 64. Detent-spring bracket, 55002 
16. Y·lever detent 37. Collar, 51416 55. Setscrew, 10211 
16. Thrust washEr, 65001 38. Selector lever, 51068A (consists 66. Selector-lever pivot stud, 53268 
17. Flat washer, 66076 of set r>f 6) 57. Setscrew, 10211 
18. Y-lever detent 
19. Machine screw, 10006 

39. Self-locking hExagonal nut, 58. Y-lever stud, 53269 
10500 59. Setscrew, 10211 

20. Flat washer, 10469 40. Stop-lever eccentric bearing, 60. Y-lever eccentric stop, 61001 
55024 

Figure 14. Selector lever• e&nd Y-leven (TT-4B/TG), e:rplodetl triew. 

the Y-lever stud (58) in the frame; 
remove the Y -lever stud. 

(14) Remove the setscrew (59) that holds 
the Y-lever eccentric stop (60) in the 
frame; remove the Y-lever eccentric 
stop. 

b. Reassembly. 
( 1) Reassemble the selector levers and 

,, �. 

Y-levers as indicated in figure 94; the 
sequence for assembling the parts 
is the reverse of the disassembly 
sequence. 

Note. When replacing either selector 
levers or Y-levers, replace an entire set. Do 
not use a combination r>f new and old levers. 

(2) Adjust the selector levers and Y-lev
ers (par. 173, 178, and 182). 
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91. Disassembly and Reassembly of 
Transfer-Lever Shaft Assembly 
(fig. 95) 

a. Disassembly. 
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( 1) Remove one paper-shaft bracket and 
the paper chute (par. 58a). 

(2) On the TT-4A/TG, remove the trans
fer-lever spring (1) from the spring 
stud (35) and from the spring post 
on the frame. 

(3) On the TT-4B/TG, remove the tranS:. 
fer-lever spring (1) from the spring 
stud ( 35) and from the eccentric 
spring post (52). 

(4) Remove the self-locking hexagonal 
nut (2), flat washer (3), and shim 
(4) that hold the five T-levers (5, 7, 

9, 11, and 13) and four flat washers 
(6, 8, 10, and 12) to the T-lever 

pivot stud (16); alternately remove 
the T -levers and flat washers. 

( 5) Remove the machine screw (17) that 
holds the clutch latch (22) to the 
transfer-lever shaft assembly (4.2); 
remove the assembled clutch latch 
and ball bearing (21). 

(6) Remove the plain hexagonal nut 
( 18), lock washer (19), and machine 
screw (20) that hold the ball bearing 
(21) to the clutch latch (22); remove 
the ball bearing. 

(7) On the TT-4A/TG, remove the two 
setscrews (23) that bold the shaft col
lar (24) to the transfer-lever sha.ft 
assembly (42); remove the shaft 
collar. 

(8) Remove the four setscrews (25 and 
26) that hold the two shaft collars 
(27 and 28) to the transfer-lever shaft 
assembly (42). 

(9) Pull the transfer-lever shaft assembly 
(42) from the frame; c atch the two 
shaft collars (27 and 28) as they fall 
from the shaft. 

(10) On the TT-4B/TG, remove the ma.

chine screw (29) that holds the 
shaft collar (30) to the transfer-lever 
shaft assembly ( 42) ; remove the shaft 
collar. 

(11) Remove the two machine screws (31 

and 32) that hold the two shaft col-

�?i"W'-�· 

' - - '  
"'. ·�-·_;,_{;il.x:.-�"i·�'�,i!, - "'"'' ".' 

Iars (33 and 34) to the transfer-lever 
shaft assembly (42). 

(12) Pull the transfer-lever sha.ft assembly 
( 42) from the frame ; catch the two 
shaft collars (33 and 84) as they fall 
from the shaft. 

(13) Remove the plain hexagonal nut (14) 
and lockwasher ( 15) that hold the T
lever pivot stud (16) to the transfer
lever shaft assembly (42); remove the 
T-lever pivot stud. 

(14) Remove the sprjng stud (35) from 
the transfer-lever shaft assembly 
(42). 

(15) On the TT-4A/TG, remove the self
locking hexagonal nut (36) that holds 
the assembled transfer-lever-roller 
stud (items 37 through 40) to the 
transfer-lever shaft assembly (42); 

remove the assembled transfer-lever
roller stud. Remove the plain hexa
gonal nut (37) and lockwasher (38) 

that hold the ball bearing (39) to the 
transfer-lever-roller stud (40); re

move the ball bearing. 
(16) On the TT-4B/TG, remove the self

locking hexagonal nut (36) that holds 
the transfer-lever-roller stud assembly 
(41) to the transfer-lever sha.ft as

sembly (42); remove the transfer
lever-roller stud assembly. 

( 17) Remove the transfer-lever-latch spring 
( 43) from the transfer-lever latch 
(47) and from the spring post. 

(18) On the TT-4A/TG, remove the cot
ter pin ( 44) and flat washer { 45) that 
hold the transfer-lever latch {47) to 
the transfer-lever-latch stud ( 48) ; re

move the transfer-lever latch. 
(19) On the TT-4B/TG, remove the 

retainer ring ( 46) that holds the trans
fer-lever latch {47) to the transfer
lever-latch stud (48); remove the 
transfer-lever latch. 

(20) Remove the transfer-lever-latch stud 
( 48) from the frame. 

{21) On the TT-4B/TG, remove the ma

chine screw ( 49), lockwasher (50), and 
flat washer (51) that hold the eccen
tric spring post {52) in the frame; 
remove the eccentric spring pc.. i. 

(..- � ---�.:�� 0 ... �-�· � ·-� � ,;;.(6 .. ,)J!� � 
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1. Transfer-lever spring, 50903 18. Plain hexagonal nut, 10504 37. Plain hexagonal nut, 10504 
2. Self-locking hexagonal nut, 19. Lockwasher, 10434 38. Lockwasher, 10402 

10500 20. Machine s<:rew, 10000 39. Ball bearing, 10754 
3. Flat washer, 50414 21. Ball bearing, 10754 40. Transfer-lever-roller stud, 50537 
4. Shim (.002-in.), 57072, or 22. Clutch latch, 50535A (includes 41. Transfer-lever-roller stud as-

Shim (.003-in.), 57073 items 17 through 22) sembly, 56185A 
5. T-lever, 51066A (consists of set 23. Setscrew, 10209 42. Transfer-lever s haft assembly, 

of 5, items 5, 7, 9, 11, and 18) 24. Shaft co1lar, 50327 50645A •, 52394A' 
6. Flat washer, 50148 25. Setscrew, 10209 43. Transfer-lever-latch spring, 
7. T-lever 26. Setscrew, 10209 50904 
8. Flat washer, 50148 27. Shaft collar, 50327 44. Cotter pin, 10801 
9. T-lever 28. Shaft collar, 50327 45. Flat washer, 50351 

10. Flat washer, 50148 29. Machine screw, 10010 46. Retainer ring, 10949 
11. T-lever 30. Shaft collar, 53973 47. Transfer-lever latch, 50020A 
12. Flat washer, 50148 31. Machine screw, 10010 48. Transfer-lever-latch stud, 
13. T-lever 32. Machine screw, 10010 50220". 52319' 
14. Plain hexagonal nut, 50651 33. Shaft collar, 53973 49. Machine screw, 10003' 
15. Lockwasher, 10404 84. Shaft collar, 53973 50. Lockwasher, 10429' 
16. T-lever pivot stud, 50650 35. Spring stud , 50649 51. Flat washer, 50839" 
17. Machine screw, 10008 36. Self-locking hexagonal nut, 52. Eccentric spring post, 56076' 

10501 

• Uoed on TT-4A/TG. • Ulled on TT-48/TG. 
Figure 95. Tramfer-lever shaft aasembly, e:x:ploded view. 

b. Reassembly. (1) Reassemble the transfer-lever shaft 
assembly as indicated in figure 95; the 
sequence for assembling the parts 
is the reverse of the disassembly 
sequence. 

.:::z. Ab·QJCJJA£(42£ .za .. AJt i4 _ 

(2) Replace the paper-shaft bracket and 

paper chute on the frame (par. 58b). 
(3) Adjust the transfer-lever shaft assem

bly (pars. 161 through 164, 166, and 168 through 170). 

117 

��, ��- .-�._;,,;'':' � .\:· . . � · . . . . !J4t;i11P?{4k4 .. K t 

�' ' «'••. '' "J,h.c· �¥�·,;,;;.,1;,;_,. :,":,. \ • .:.....:•,.<· 



l 
! ,, 

�' 

( 

( . 

\ 
\ 

-1 
� 

''; 

-� ·e· r ....... '" ".#...'ip&:f ·seev & w»MK· ·ttr#r6a±i-¥$z .. - t' �f·fv·�-w,�t"WtiittY'r ·wwe· ti!f'frtzn r >eu 

TM5815-206-35-189 

&. Clamp nut, 50174 10. �)nwasher�10429 1. Print-cam-follower spring, 50921 
2. Bushing, 50943 6. Machine IICrew, 10006", 10046' 11. Flat washer, 10450 

7. Flat washer, 10459 12. Print-bail blade, 50533 3. Print-cam-follower-roller atud, 
50886 

4. Self-locking hexagonal nut, 
10501 

8. Print-cam follower, 50948 
t. Machine screw, 10004 

13. Print-bail shaft, 50534 

• UNCI on TT-4A/TG,. • UMd oa 'l'T-48/tC. 

Figure 11. Print-hi! d,aft a.aaembl•, e�loded wino. 

92. Disassembly and Reassembly of 
Print-Bail Shaft Assembly 
(fig. 96) 

a. Disassembly. 

111 

(1) Remove one paper-shaft bracket and 
the paper chute (par. 58a). 

(2) Remove the transfer-lever shaft as

sembly from the teletypewriter (par. 
91a). 

(3) Remove the two setscrews (41, fig. 
102) that hold the print cam (42) to 
the function shaft ( 46). Slide the 
print cam to the selector side of the 
teletypewriter. Be careful not to lose 
the bushing (2, fig. 96) from the 
print-cam-follower-roller stud (3). 

(4) Remove the print-cam-follower spring 
(1) from the print-cam follower (8) 
and from the spring post on the tele
typewriter frame. 

(5) Remove the two machine screws (3 
and 5, fig. 102) and lockwashers (4 
and 6) that hold the middle bearing 
cap to the frame assembly; remove the 
middle bearing cap by sliding it to 
the selector side. 

(6) Remove the assembled print-bail
shaft (13, fig. 96), print-bail blade 
(12), and print-cam follower (8) by 
moving the s:raft to the selector side. 

(7) Remove the bushing (2), print-cam
follower-roller stud (3), and self-lock
ing hexagonal nut ( 4) from the print
cam follower (8). 

(8) Remove the clamp nut (5), machine 
screw (6), and flat washer (7) that 
hold the print-cam follower (8) to 
the print-bail shaft ( 13) ; remove the 
print-cam follower. 

(9) Remove the three machine screws (9), 

....... 
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; remove the 

1e {""ews (9), 

lockwashers (10), and flat washers 
( 11) that hold the print-bail blade 
(2) to the print-bail shaft (13); re
move the print-bail blade. 

b. Reassembly. 
(1) Reassemble the print-bail shaft as in

dicated in figure 96; the sequence for 
assembling the parts is the reverse of 
the disassembly sequence. 

(2) Replace the transfer-lever shaft as
sembly (par. 91b). 

(3) Adjust the print-bail shaft (pars. 226 
and 227). 

(4) Replace the paper-shaft bracket and 
paper chute (par. 58b). 

93. Disassembly and Reassembly of 

Sigr.ai-Bell Assembly 
(fig. 97) . 

a. Disassembly. 

( 1) Remove the two machine screws ( 1) 
and lockwashers (2) that hold the sig
nal-bell assembly to the frame; remove 
the assembly by sliding it downward 
until the signal-bell clapper ( 13) and 
the motor-stop actuating lever ( 18) 
are clear of their punch bars (37 and 
38, fig. 98). 

(2) Remove the self-locking hexagonal nut 
(3, fig. 97) that holds the signal bell 
(4) to the machine screw (6); remove 
the signal bell. 

(3) On the TT-4A/TG, remove the self
locking hexagonal nut ( 5 ), machine 
screw (6), and lockwasher (7) that 
hold the signal-bell clapper stop ( 8) 
to the signal-bell bracket (19) ; re

move the signal-bell clapper stop. 
(4) On the TT-4B/TG, remove the self

locking hexagonal nut ( 5) and ma

chine screw ( 6). that hold the signal
bell clapper stop (8) to the signal-bell 
bracket (19}; remove the signal-bell 
clapper stop. 

( 5) Remove the signal-bell-clapper spring 
(9) from the signal-bell clapper (13) 
and from the signal-bell bracket (19). 

(6) On the TT-4A/TG, remove the cot
ter pin (10) and flat washer (ll)'that 
hold the signal-bell clapper ( 13} to 
the stud on the signal-bell bracket 
(19); remove the signal-bell clapper. 

:.:..i!li, 

(7) On the TT-4B!TG, remove the re
tainer ring (12) that holds the signal
bell clapper (13) to the stud on the 
signal-bell bracket (19); remove the 
signal-bell clapper. 

(8) Remove the motor-stop actuating
lever spring (14) from the motor
stop actuating lever (18) and from 
the spring post on the signal-bell 
bracket (19}. 

(9) On the TT-4A/TG, remove the cotter 
pin (15) and flat washer (16) that 
hold the motor-stop actuating lever 
(18) to the stud on the signal-bell 
bracket (19); remove the motor-stop 
actuating lever. 

(10} On the TT-4B/TG, remove the re
tainer ring ( 17) that holds the motor
stop aduating lever (18) to the stud 
on the signal-bell bracket ( 19) ; re
move the :motor-stop actuating lever. 

b. Reassembly. 
(1) Reassemble the signal-bell assembly as 

indicated in figure 97; the sequence 
for assembling the parts is the re
verse of the disassembly sequence. 

(2) Adjust the signal-bell assembly (pars. 
260 through 262}. 

94. Disassembly and Reassembly of 
Function-Selecting Mechanism 
(fig. 98) 

a. Disassembly. 
(1) Remove the manual carriage-return 

button (1, fig. 109) from the end of 
the manual carri&ge-return link (4). 

(2) Remove the two machine sc�ews (1, 
fig. 98) and lock washers (2) that hold 
the function bracket (30) to tht: ft ilC
tion side of the frame. 

(3) On the TT-4A/T(;, remove the cotter 
pin (3) and flat washer (4) that hold 
the carriage-feed link (4, fig. 110) 
to the stud on the carriage-feed lever 
(26, fig. 98); remove the carriage-f�erl 
link from the carriage-feed lever. Re
move the function bracket mechanism 
from the frame; be careful to disen
gage the cam-follower roller ( 15) 
from the funrtion cam (44 fig. 102), 
the function-cam followE>r { J 9, ug. �8) 
from the function-s€-lecting arm (1, 
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2. Lockwasher, 10404", 10403" 8. Signal-bell clapper stop, 51102 
14. :Motor-stop actuating-lever 

spring, 50919 
3. Self -locking hexagonal nut, 9. Signal-bell-clapper spring, 15. Cotter pin, 10801 

10601 50920 16. Flat washer, 50315 
4. Signal bell, 51080 10. Cotter pin, 10801 17. Retainer ring, 10949 
5. Self-locking hexagonal nut, 11. Flat washer, 60315 18. Motor-stop actuating lever, 

10501 12. Retainer ring, 10949 50874 
6. :Machine screw, 10010 13. Signal-bell clapper, 50879A 19. Signal-bell bracket, 50867", 

53157A" 

• 'O..S oa TT-U./TG. • U...t on TT-48/TG. 
Figure 11. Signal-bell assemblJI, exploded 11ino. 
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fig. 101), and the function bracket 

(30, fig. 98) from the manual car

riage-return link (4, fig. 109). 

(4) On the TT-4B/TG, remove the re
tainer ring (5, fig. 98) that holds the 

carriage-feed link (4, fig. llQ) to the 

stud on the carriage-feed lever (26, fig. 

98); remove the carriage-feed link 
from the carriage-feed lever. Remove 

the function bracket mechanism from 

the frame; be careful to disengage the 

cam-follower roller (15) from the 

: . .:..:;;�; �� ,.,':·./<."<;�:.::!:
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function cam (44, fig. 102), the func
tion-cam follower (19, fig. 98) from 
the function-selecting arm ( 1, fig. 
101), and the function bracket (30, 
fig. 98) from the manual carriage-re
turn link (4, fig.109). 

( 5) Remove the platen-latch spring ( 6, 
fig. 98) from the platen latch (10) and 
from the spring post on the function 
bracket ( 30). 

(6) On the TT-4A/TG, remove the cotter 
pin (7) and flat washer (8) that hold 
the platen latch (10) to the stud on 
the function bracket (30); remove the 
platen latch. 

(7) On the TT-4B/TG, remove the re

tainer ring (9) that holds the platen 
latch (10) to the stud on the function 
bracket ( 30) ; remove the platen latch. 

(8) Remove the support-lever spring (11) 
from the support lever (22) and from 
the spring post on the function bracket 
(30). 

(9) On the TT-4A/TG, remove the cotter 
pin (12) and the pin (14) that hold 
the assembled function-cam follower 
and support lever to the function 
bracket (30); remove the assembled 
function-cam follower and support 
lever. 

(10) On the TT-4B/TG, remove the re

tainer ring (13) and pin (14) that 
hold the assembled function-cam fol
lower and support lever to the func
tion bracket (30) ; remove the assem
bled function-cam follower and 
support lever. 

(11) Remove the cam-follower roller (15) 
from the function-cam follower (19). 

(12) On the TT-4A/TG, remove the cot

ter pin (16) and flat washer (17) 

that hold the function-cam follower 

(19) on the function-cam-follower 

stud (21); remove the function-cam 

follower. 

(13) On the TT-4B/TG, remove the re

tainer ring (18) that holds the fuac-• 

tion-cam follower (19) on the func

tion-cam-follower stud (21); remove 

the function-cam follower. 

( 14) Remove the self-locking hexagonal 
nut (20) that holds the function-cam
follower stud (21) to the support lever 
(22) ; remove the function-cam-fol
lower stud. 

(15) On the TT-4A/TG,._ remove the two 
setscrews (23) that hold the shaft col
lar (25) to the pivot (24); remove 
the pivot from the function bracket 
(30) and catch the shaft collar, car
riage-feed lever (26), spacer (27), and 
unshift lever (28) as they fall from 
the pivot. 

(16) On the TT-4F/TG, remove the two 
setscrews (23) that hold the shaft col
lar (25) to the pivot (24); remove the 
pivot from the function bracket (30) 
and catch the shaft collar, carriage
feed lever (26), spacer (27), and the 
unshift lever (29) as they fall from 
the pivot. 

(17) Remove the two machine screws 
(31) and lockwashers (32) that hold 
the punch-bar guide block (39) to 

the function side of the teletypewriter 
frame; remove the punch-bar guide 
block from the frame; be careful to 
disengage the aperture gate (36) 
from the platen latching arm (6, fig. 
82) and the signal-bell clapper (13, 
fig. 97 ,, motor-stop actuating lever 
( 18), and the function-selecting arm 

(1, fig. 101) from the punch-bar guide 

block. 

(18) Remove the two machine screws (33, 

fig. 98) and lockwashers (34) that 

hold the side plate (35) to the punch

bar guide block (39); remove the side 

plate, aperture gate (36), signal-bell 

punch bar (37), and letters and mo

tor-stop punch bars ( 38) from the 

punch-bar guide block. 

b. Reassembly. 

(1) Reassemble the function-selecting 

mechanism as indicated in figure 98; 

the sequence for assembling the parts 

is the reverse of the disassembly 

·sequence. 

(2) Adjust the function-selecting mecha

nism (pars. 187, 188, 189, and 260). 
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Figv.re 18. Function4electing tMcka.niam, e:�:ploded vino. 

1. Machine screw, 10015 
2. Lockwasher, 10405", 10431• 
8. Cotter pin, 10801 
4. Flat washer, 50319 
5. Retainer ring, 10960 
6. Platen-latch spring, 50916", 

52501" 
7. Cotter pin, 10801 
8. Flat washer, 60315 
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9. Retainer ring, 10949 
10. Platen latch, 50821 
11. Support-lever spring, 60915 
12. Cotter pin, 10801 
18. Retainer ring, 10949 
14. Pin, 50828", 53181" 
15. Cam-follower roller, 60843 
16. Cotter pin, 10801 
17. Flat washer, 60315 

18. Retainer ring, 10949 
19. Function-cam follower, 60822A 
20. Self-locking hexagonal nut, 

10501 
21. Function-cam-follower stud, 

50761", 52558" 
22. Support lever, 60760 
23. Setscrew, 10201 
24. Pivot, 50829 

-< ."',•" .,,., .. : 



TT-4AITG 

·{J� 

1TT-<aml 

� 
15 

(' 

15-204HJ5-S2 

9 
·wer, 50822A 

·nal nut, 
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%5. Shaft collar, 50391 SO. Function bracket, 50814A", 85. Side plate, 50735 
52543A' 36. Aperture gate, 50743A !t). Carriage-feed lever, 51425A", 

53129A• 31. Machine screw, 10004 37. Signal-bell punch bar, 50881 
r;. Spacer, 51424 32. Lockwasher, 10403", 10429• 38. Letters and motor-atop punch 

bars, 50755 ts. Letters-shift lever, 50756 
l9. Letters-shift lever, 59631 

33. Machine screw, 10304 
34. Lockwasher, 10429 89. Punch-bar guide block, 51428 

• Uoed on TT-4A/TG. 'Uaed on TT-4B/TG. 

Figure 98-Continued 

95. Disassembly and Reassembly of 
Line-Feed and Platen-Shift 
Mechanisms {TT-tA/TG) 
(fig.99) 

., 

a. Disassembly. 
( 1) Remove the bell-crank spring ( 1) 

from the line-feed bell crank ( 17) and 
from the bell-crank bracket (31). 

(2) Remove the cam-follower spring (2) 
from the platen-shift-cam follower 
(21) and from the line-feed-cam fol
lower (5). 

(3) Remove the cotter pin (3) and fiat 
washer ( 4) that hold the line-feed
cam follower ( 5) to the pivot stud on 
the line-feed bell crank (17); remove 
the line-feed-cam follower by sliding 
it down to unhook it from the func
tion shaft. 

(4) Remove the cotter pin (6) and fiat 
washer (7) that hold the connecting 
link (13) to the stud of the line-feed 
lever ( 40, fig. 82}. 

(5) Remove the cotter pin (8, fig. 99) and 
fiat washer (9) that hold the connect

ing link (14) to the stud on the line
feed bell crank (17); remove the con
necting link. 

(6) Remove the two machine screws (10), 
lockwashers (11), and fiat washers 
( 12) that hold the connecting link 
(13) to the connecting link (14); sep
arate the connecting links. 

(7) Remove the cotter pin (15) and fiat 
washer ( 16) that hold the line-feed 
bell crank (17) to the bell-crank 
bracket; remove the line-fed bell 

crank. 
(8) Remo·;e the platen-shift bell-crank 

spring (18) from the platen-shift 
bell crank (27) and from the bracket 
link. 

(9) Remove the cotter pin (19) and fiat 

,·::.-. .  

washer (20) that hold the platen
shift-cam follower (21) to the pivot 
stud on the platen-shift bell crank 
(27); remove the platen-shift-cam 
follower by sliding it down to unhook 
it from the function shaft. 

(10) Remove the cotter pin (22) and fiat 
washer (23) that hold the platen-shift 
link (26) to the stud on the platen
shift arm. 

(11) Remove the cotter pin (24} and fiat 
washer (25) that hold the platen-shift 
link (26) to the stud on the platen
shift bell crank (27); remove the 
platen-shift link and remove the 
platen-shift bell crank from the bell
crank bracket. 

( 12) Remove the carriage-return bell-crank 

spring (28) from the bell-crank 
bracket (31) and ffom the carriage
return sensing lever. 

( 13) Remove the two machine screws (29) 
and lockwashers (30) that hold the 
bell-crank bracket ( S 1) to the frame; 
remove the bell-crank bracket. 

b. ReasBembly. 
(1) Reassemble the line-feed and platen

shift mechanisms as indicated in fig
ure 99; the sequence for assembling 
the parts is the reverse of the disas
sembly sequence. 

(2) Adjust the line-feed and platen-shift 
mechanisms (pars. 244 through 246). 

96. Disassembly and Reassembly of 
Line-Feed and Platen-Shift 
Mechanisms (TT-48/TG) 
(fig. 100) 

a. DiBasBembly. 
( 1) Remove the bell-crank spring (1) 

from the adjusting arm (18) and 

from the bell-crank bracket (33). 
(2) Remove the cam-follower spring (2) 

from the line-feed-cam follower (4) 

l 
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1. Bell-erank spring, 51755 13. Connecting link, 51771 22 . Cotter pin, 10802 
2. Cam-follower spring, 50901 l(. Connecting link, 50474 23. Flat washer, 50315 
3. Cotter pin, 10801 15. Cotter pin, 10802 24. Cotter pin, 10802 
4. Flat washer, 50315 16. Flat washer, 50494 25. Flat washer, 50315 
5. Line-feed-earn follower, 51714A 17. Lin€'-f� bell crank, 51753A 26. Platen-shift link, 51693 
6. Cotter pin, 10801 18. Platen-shift bell-erank apring, 27. Platen-shift bell crank, 53135A 
7. Flat washer, 50315 51645 28. Carriage-return bell-erank 
8. Cotter pin, 10801 19. Cotter pin, 10801 spring, 50906 
9. Flat washer, 50315 20. Flat washer, 50315 29. Machine screw, 10008 

10. Machine screw, 10002 2L Platen-shift-earn follower, 30. Lockwasher, 10404 
11. Lockwasher, 10403 51712A 31. Bell-erank bracket, 50478A 
12. Flat washer, 10458 

Figv.r� 19. Liw.e-feed and platen-3h.ift mech4w.inna, (TT--'/TG), exploded 'llieto. 
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and from the platen-shift-cam fol
lower (22). 

(3) Remove the retainer ring (3) that 
holds the line-feed-cam follower (4) 
to the pivot stud on the line-feed bell 
crank ( 19) ; remove the line-feed-cam 
follower by sliding it down to unhook 
it from the function shaft. 

(4) Remove the retainer ring (5) that 
holds the connecting link (10) to the 
stud of the line-feed lever. 

(5) Remove the retainer ring (6) that 
holds the connecting link ( 11) to 

the stud on the line-feed bell crank 
(19); remove the connecting links. 

(6) Remove the two machine screws (7), 
lockwashers (8), and fiat washers 
(9) that hold the connecting link 
(10) to connecting link (11) ; sepa
rate the connecting links. 

(7) Remove the machine screw (12), lock
washer (13), and fiat washer (14) 

that hold the line-feed bell crank (19) 

to the bell-crank bracket (33); remove 
the line-feed bell crank. 

(8) Remove the self-locking hexagonal 

;_ .;!� ... "�-
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1. Bell-crank spring, 51755 14. Flat washer, 10(50 !3. Retainer ring, 10949 
2. Cam-follower spring, 50901 15. Self-locking hexagonal nut, 24. Retainer ring, 10949 
3. Retainer ring, 10949 10500 25. Platen-shift link, 66676A 
4. Line-feed-cam follower, 51714A 
6. Retainer ring, 10949 

16. Machine screw, 10003 26. Platen-shift bell crank, 53135A 
17. Flat washer, 10450 

6. Retainer ring, 10949 18. Adjusting arm, 53462 
27. Carriage-return bell-crank 

spring, 60906 
28. Platen lower-case latch spring, 7. Machine screw, 10001 

8. Lockwasher, 10429 
9. Flat washer, 10458 

10. Connecting link, 51771 

19. Line-feed bell crank, 53463A, 
(includes items 15 through 18) 

20. Platen-shift bell-crank spring, 
51645 

50920 
29. Retainer ring, 10960 
30. Platen lower-case latch, 52748 

11. Connecting link, 50474 21. Retainer ring, 10949 31. Machine screw, 10025 
12. Machine screw, 10003 
13. Lockwasher, 10429 

22. Platen-shift-cam follower, 
il712A 

32. Lockwasher, 10430 
33. Bell-crank bracket, 52303A 

Figure 100. LiM-/e«l a.nd pl.atcn-shift muh.aniBm& (TT-.4B/TG), e�ploded vieto. 

nut (15), machine screw (16) and 

flat washer (17) that hold the adjust

ing arm (18) to the line-feed bell 

crank (19); remove the adjusting 

arm. 

(9) Remove the platen-shift bell-crank 

spring (20) from the platen-shift bell 

crank (26) and from the bracket link. 

(10) Remove the retainer ring (21) that 

holds the platen-shift-cam follower 

(22) to the pivot stud of the platen

shift bell crank (26); remove the 

platen-shift-cam follower by sliding 

it down to remove it from the func

tion shaft. 

(11) Remove the retainer ring (23) that 

holds the platen-shift link (25) to the 

stud on the platen-shift arm (19, fig. 

82). 

(12) Remove the retainer ring (24, fig. 100) 

that holds the platen-shift link (25) 

to the stud on the platen-shift bell 

crank (26) ; remove the platen-shift 

link and the platen-shift bell crank 

from the bell-crank bracket (33). 

(13) Remove the carriage-return bell-crank 

spring (27) from the bell-crank 

bracket (33) and from the carriage

return sensing lever (15, fig. 108). 

(14) Remove the platen lower-case latch 

spring (28, fig. 100) from the platen 

lower-case latch (30) and from the 

bell-crank bracket (33). 
( 15) Remove the retainer ring (29) that 
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(16) 

holds the platen lower-case latch 
(30) to the pivot post on the bell
crank bracket (33); remove the platen 
lower-case latch. 
Remove the two machine screws (31) 
and lockwashers (32) that hold the 
bell-crank bracket (33) to the tele
typewriter frame; remove the bell
crank bracket. 

b. Reassembly. 
( 1) Reassemble the line-feed and platen

shift mechanism as indicated in 
figure 100; the sequence for assem
bling the parts is the reverse of the 
disassembly sequence. 

(2) Adjust the line-feed and platen-shift 
mechanisms (pars. 244 and 245). 

97. Disassembly and Reassembly of 
Square-Shaft Assembly 
(fig. 101) 

a. Disassembly. 
(1) Loosen the four setscrews (10) that 

hold the square-shaft driven gear (11) 
to the square shaft ( 13) . 

(2) Remove the support lever (22, fig. 88) 
and the function-cam follower (19) 
as described in paragraph 94a. 

(3) Remove the function-selecting arm (1, 
fig. 101) and the function-selecting
arm spring (2) from the square shaft 
(13). 

(4) Remove the machine screw (3) that 
holds the function-selecting-arm 
claw ( 4) on the square shaft (13) ; 
remove the function-selecting arm 
claw. 

(5) On the TT-4A/TG, move the square 
shaft (13) axially toward the func
tion side to dislodge the two ball bear
ings (8) from their seats in the 
frame; remove the two ball bearings. 

(6) On the TT-4B/TG, remove the spring 
retainer (5), square-shaft-bearing 
spring (6), and spring retainer (7) 
from the square shaft ( 13) . 

(7) On the TT-4B/TG, move the square 
shaft (13) axially toward the function 
side to dislodge the ball bearing (8) 
from its seat in the frame; remove 
the ball bearing and the spacing collar 

\ > 
126 

�<& "' ' 
' � -

( 8) Pull the square shaft ( 13) from the 
opening in the frame; remove the 
square-shaft driven gear (11) and the 
square-shaft sliding gear (12) from 
the square shaft as it is removed. 

b. Reassembly. 
( 1) Reassemble the square-shaft assembly 

as indicated in figure 101; the se

quence for assembling the parts is the 
reverse of the disassembly sequence. 

(2) Replace the support lever and the 
function-cam follower as described in 
paragraph 94b. 

(3) Tighten the four setscrews (10) that 
hold the square-shaft driven gear 
( 11) to the square shaft ( 13) . 

( 4) Adjust the square-shaft assembly 
(pars. 222, 153, 154, and 224) . 

98. Removal and Replacement of 
Function-Shaft Assembly 
(fig.102) 

a. Removal. 
(1) Remove the teletypewriter from the 

mounting base (par. 59a) . 
(2) Remove the signal-bell and motor-stop 

actuating levers from the function 
side of the frame (par. 93a). 

(3) Remove the transfer-lever shaft as
sembly (par. 91a) . 

(4) Remove the cam-follower spring (par. 
95a (2) or 96a(2)) .  

( 5) Remove the line-feed- cam follower 
(par. 95a(3) or 96a (3) ). 

( 6) Remove the setscrew (26, fig. 126) 
that holds the spacing collar (27) to 
the cam-follower stop stud (28); re

move the collar and the stop stud. 

(7) Remove the platen-shift-cam follower 
(par. 95a or 96a). . 

(8) Remove the two machine screws (1, fig. 
102) and lockwashers (2) that bold 
the bearing cap to the frame; remove 

the bearing cap. 

(9) Remove the machine screw (3) , lock
washer (4) , machine screw (5), and 
lockwasher ( 6) that hold the center 

bearing cap to the frame. slide the 
center bearing cap toward the selec
tor side of the frame to clear the 
print-bail shaft before removing the 
bearing cap. , ... ,l

 (9). 

,
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1. Function-selecting arm, 50936 5. Spring retainer, 56277• 10. Setscrew, 190209 
2. Function-selecting-arm spring, 

50917 
6. Square-shaft-bearing spring, 11. Square-shaft driven gear, 60383 

56279. 
3. Machine screw, 10009 7. Spring retainer, 66277' 

12. Square -shaft sliding gear, 
50565A 

8. Ball bearing, 10753 13. Square shaft, 50456", 57711' 4. Function-selecting-arm claw, 
50841A (includes item 3) 9. Spacing collar, 66278' 

• Uoed on TT4A/TG. • Uaed 011 TT4B/'I'G. 

Figure 101. Squar�-sltaft a.nembly, exploded 11uw. 

(10) Remove thw two machine screws (7) 
and lockwashers (8) that hold the 
bearing cap to the frame ; remove the 
bearing cap. 

(11) Loosen the two setscrews (41) that 
hold the print cam ( 42) to the func
tion shaft ( 46). Slide the print cam 
on the shaft to disengage it from the 
bushing on the print-cam follower. 

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

b. Replacement. 
(1) Replace the function-shaft assembly 

as indicated in figure 102; the se
quence for replacing the parts is 

the reverse of the removal sequence. 
(2) Replace the platen-shift-cam follower 

(par. 95b or 96b). 

(3) Replace the cam-follower stop stud 
(28, fig. 126) on the frame. 

(4) Replace the line-feed-cam follower 
(par. 95b or 96b). 

(5) Replace the cam-follower spring (par. 
95b or 96b). 

(6) Replace the transfer-lever shaft as
sembly (par. 91b). 

(7) Replace the signal bell and motor-stop 
actuating lever on the function side 
of the frame (par. 93b). 

(8) Adjust the function shaft (pars. 161, 

152, 155, 225, and 168 through 170). 
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1. Machine screw, 10011 20. Function cam assembly, 56618A 34. Spacer (.004-in.), 51847 
2. Lockwasher, 10404•, 10430• 21. Friction plate, 56764 Spacer (.006-in.), 51848 
s. Machine screw, 10013•, 10012• 22. Square-shaft driving gear, 35. Flat washer, 50515 

50496A", 56274A0 36. 4. Lockwasher, 10430 

5. Machine screw, 10011 23. Felt friction plate, 56764 
Retainer ring, 10959 

37. Function-clutch drum, 50r<G•, 
6. Lockwasher, 10430 24. Friction-clutch disk, 50491•, 57893. 

54929. 38. 'I Machine screw, 10014 Clutch spring, 50848 
S: Lockwasher, 10404•, 10430• 25. Friction-clutch spring, 50847•, 39. Setscrew, 10209 

54933" 40. 9. Machine screw, 10003 
10. Lockwasher, 10429 26. Machine screw, 10043 

Flexible-cou pling disk , 51167 A 
41. Set scr('W, 10209 

11. Flat washer, 10450 . 27. Friction-adjusting collar, 42. Print cam, 50753A 
12. Transfer-lever restonng cam, 56832A (includes item 26) 43. Setscrt'w. 10209 

53878 28. 
lS. Flat washer, 53885 29. 
14. Lock ing-bail cam, 53881 3\J. 
16. Flat washer, 53885 31. 

32. 

Setscrew, 10208 
Drive collar, 54927 
Ball bearing, 10757 
Retainer ring, 10959 
Flat washer, 50515 

44. 
45. 
46. 
47. 
48. 

Fun-.:t1on cam, 50752A 
Sleeve bearing-, 50852 
Fun-�tion shaft, 50655", 55522• 
s .. tscrew, 10209 

. 

16. Flat washer, 50494 Transfer-lever restoring cam, 
17. Ball bearing, 10756 83. Function-shaft driven gear, 50536 
18. Laminated washer, 50652 60512A 49. Setscrew, 10209 
19. Setscrew, 10208 50. Friction-adjusting collar, 50492 

• Uoed on TT.,.,CA/TG. •u"" TT.,.,CB/TG. 

Figure 102-Continued 

(9) Replace the teletypewriter on the 
mounting base (par. 59b). 

99. Disassembly and Reassembly of 
Fundion-Shaft Assembly 
(ftg.102) 

a. Disassembly. 
( 1) Remove the function-shaft assembly 

from the teletypewriter (par. 98a). 
(2) On the TT-4A/TG, remove the two 

setscrews ( 47) that hold the transfer
lever restoring cam (48) to the func
tion shaft ( 46) ; remove the cam, ball 
bearing (17), and laminated washer 
(18). 

(3) On the TT-4B/TG, remove the ma

chine screw (9), lockwasher (10), 
and flat washer (11) that hold the 
transfer-lever restoring cam (12) to 
the function shaft ( 46) ; remove the 
transfer-lever restoring cam, flat 
washer (13), locking-bail cam (14), 

flat washers (15), flat washer (16), 
ball bearing (17), and laminated 

washer (18). 
(4) Remove the two setscrews (19) that 

hold the function-cam assembly (20) 
to the function shaft ( 46) ; remove 
the cam assembly, friction plate (21), 
square-shaft driving gear (22), felt 
friction plate (23), fri<!tion-clutch disk 
(24), and friction-clutch spring (25). 

(5) On the TT-4A/TG, remove the two 

setscrews ( 49) that hold the friction
adjusting collar (50) to the function 

shaft (46); remove the friction-adjust
ing collar. 

(6) On the TT-4B/TG, loosen the two ma
chine screws (26) that hold the fric
tion-adjusting collar (27) to the drive 
collar (29); unscrew and remove the 
friction-adjusting· collar from the 
drive collar. 

(7) On the TT-4B/TG, remove the two 

setscrews (28) that hold the drive col
lar (29) to the function shaft (46); 
remove the drive collar. 

( 8) Remove the ball bearing ( 30) from 
the function shaft ( 46). 

(9) Remove the retainer ring (31) that 
holds the function-shaft driven 
gear (33) on the function shaft (46); 
remove the flat washer (32), function
shaft driven gear (33), spacer (34), 
and fiat washer (35). 

(10) Remove the retainer ring (36) that 

holds the function-clutch drum (37) 
on the function shaft (46); remove 

the function-clutch drum and the 
clutch spring (38). 

(11) 

(12) 

(13) 

Remove the two set screws (39) that 
hold the flexible-coupling disk ( 40) 
to the function shaft (46); remove 
the flexible-coupling disk. 

Remove the two setscrews (41) that 
hold the print cam (42) to the func
tion shaft ( 46) ; remove the print cam. 

Remove tbe two setscrews ( 43) that 
hold the

.:
function cam (44) to the 
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1. Machine screw, 10003 8. Clutch disk, 50200 15. Drive collar, 54928 
2. Loekwasher, 10403 
S. Setscrew, 10209 

9. Felt friction plate, 56765 16. Retainer ring, 10462 
10. Clutch disk, 51117 

4. Machine screw, 10005 11. Felt friction plate, 56765 
17. Ball bearing, 10753 
18. Grooved pin, 50::.33 

5. Friction-adjusting collar, 56832 
(includes item 4) 

12. Clutch disk, 50198•, 54931• 19. Stop plate, 50134 

6. Setscrew, 10209 
13. Friction-clutch spring, 50914•, 

54932. 
20. Selector camshaft, 51398A 

(includes items 16 through 19) 
7. Setscrew, 10208 14. Friction-adjusting collar, 50199 

• UMC! on TT-4A/TG. • Uoed on TT-48/TG. 

Figure 108. SeZ.ctor ccmslulft o: .. emblJI, e:�:ploded t>ieto. 

fun Jon shaft ( 46) ; remove the func-
tion cam. 

-

(14) Remove the sleeve bearing (45) from 
the function shaft (46). 

b. Reassembly. 
( 1) Reassemble the function-shaft assem

bly as indicated in figure 102); the 
sequence for assembling the parts 
is the reverse of the disassembly 
sequence. 

(2) Replace the function-shaft assembly 
on the teletypewriter frame (par. 
98b). 

100. Disassembly and Reassembly of 
Seledor Camshaft Assembly 

(fig. 103) 

a. Di8assembly. 
( 1) Remove one paper-shaft bracket and 

the paper chute (par. 58a). 
(2) Remove the self-locking hexagonal 

nut (8, fig. 92) and flat washer (9) 
that hold the orientation lever (10 or 
11) to the orientation-lever stud (13); 
remove the orientation lever. 

(3) Remove the two machine screws (1, 
fig. 103) and lockwashers (2) that 
hold the ball bearing ( 17) to the se

lector side of the frame. 
(4) Remove the. two setscrews (3) that 

hold the clutch disk (8) to the selec
tor camshaft (20). 

(5) On the TT-4B/TG, remove the two 
machine screws ( 4) that hold the fric
tion-adjusting collar (5) to the driv
ing collar ( 15) ; remove the friction
adjusting collar. 

(6) On the TT-4A/TG, remove the two 
setscrews (6) that hold the friction
adjusting collar (14) to the selector 
camshaft (20). Remove the selector 
camshaft and ball bearing (17) from 
the frame; catch the clutch disk (8), 
felt friction plate (9), clutch disk 
(10), felt friction plate (11), clutch 
disk (12), friction-clutch spring (13), 
and friction-adjusting collar (14) as 

they fall from the selector camshaft. 
(7) On the TT-4B/TG, remove the two 

setscrews (7) that hold the driving· col-
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lar (15) to the selector camshaft (20) . 
Remove the selector camshaft and ball 
bearing (17) from the frame; catch 
the clutch disk (8) , felt friction plate 
(9) , clutch disk (10), felt friction 
plate ( 11) , clutch disk (12) , friction
clutch spring (13), and drive collar 
( 15) as they fall from the selector 
camshaft. 

(8) Remove the retainer ring (16) that 
holds the ball bearing (17) to the se
lector camshaft (20) ; remove the ball 
bearing. 

(9) Bend the tab on the end of the selec
tor camshaft (20) to release the stop 
plate (19); remove the grooved pin 
( 18) and stop plate from the cam
shaft. Remove the grooved pin from 
the stop plate. 

b. Rea.ssembly. 

( 1) Reassemble the selector camshaft as

sembly as indicated in figure 103; the 
sequence for assembling the parts 
is the reverse of the disassembly 
sequence. 

(2) Adjust the selector camshaft assem
bly (pars. 174 and 175). 

(3) Replace the paper-shaft bracket and 
paper chute (par. 58b). 

101. Disassembly and Reassembly of Main 
Shaft Assembly (n-4A/TG) 

(fig.104) 

a. Disa.ssembly. 
(1) Remove the teletypewriter from the 

mounting base (par. 59a.). 

(2) Remove one paper-shaft bracket and 
the paper chute (par. 68a). 

(3) Remove the gear cover, worm gear 
bracket, and gasket from the frame 
(par. 60a.). 

( 4) Remove the machine screw ( 1) and 
lockwasher (2) that hold the main
shaft gear (3) to the main shaft (31) . 

Loosen the four motor mounting ma
chine screws (1, fig. 81) and remove 
the main-shaft gear. 

(5) Remove the machine screw (4), lock
washer ( 5), and fiat washer ( 6) 

that hold the ball bearing (29) in the 
frame. 

(6) Remove the self-locking hexagonal nut 
(7) and lock washer (8) that hold the 
grounding wiper (9) to the machine 
screw ( 11) ; remoye the grounding 
wiper, lockwasher (10), mRchine 
screw (11), lockwasher (12) , and fiat 
washer (13) . 

(7) Block-up the main shaft (31) with 
pieces of wood placed between the 
shaft and the frame. Remove the 
four taper pins (14, 15, 16, and 17) 
that hold the function-shaft driving 
gear (20), carriage-feed worm (21), 
carriage-return-shaft drive gear (22), 
and transmitter-shaft drive gear (23) 
to the main shaft. 

( 8) Remove the two setscrews ( 18) that 
hold the selector-friction-clutch fork 
(19) to the main shaft (31) . 

(9) Remove the main shaft (31) by pull
ing it out of the frame from the motor 
end ; remove the selector-friction
dutch fork (19), function-shaft driv
ing gear (20) , carriage-feed worm 
(21), carriage-return shaft drive 
gear (22), and transmitter-shaft drive 
gear (23) from the main shaft as it 
is removed. 

(10) Remove the machine screw (24), 
lockwasher (25), and fiat washer (26) 
that hold the ball bearing (27) in the 
frame ; remove the ball bearing. 

(11) Remove the main-shaft-gear pin (28), 
ball bearing (29) , and fiat washer 
(30) from the main shaft (31). 

b. Rea.ssembly. 
(1) Reassemble the main shaft assembly 

as indicated in figure 104; the se

quence for assembling the parts is the 
reverse of the disassembly sequence. 

(2) Replace the gear cover, worm 
gear bracket, and gasket on the tele
typewriter frame (par. 60b) . 

(3) Replace the paper-shaft bracket and 
paper chute (par. 58b). 

(4) Replace the teletypewriter on the 
mounting base (par. 59b). 
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1. Machine screw, 50207 
2. Lockwasher, 10406 
8. Mainshaft gear, 50352A 
4. Machine screw, 10003 
5. Lockwasher, 10408 
6. Flat washer, 10450 
'1. Self-locking hexagonal nut, 

10500 
8. Lockwasher, 10408 
9. Grounding wiper, 51160A 

10. Lockwasher, 10403 
11. Machine screw, 10028 

s 

Figure 104. 
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2S M� � - TM�815-206-S$-11' 
12. Lockwasher, 10403 22. Carriage-return-shaft drive 
13. Flat washer, 10450 gear, 50357 
14. Taper pin, 10852 23. Transmitter-shaft drive gear, 
15. Taper pin, 10850 50285 
16. Taper pin, 10852 24. Machine screw, 1(1()04 
17. Taper pin, 10852 25. Lockwasher, 10429 
18. Setscrew, 10209 26. Flat washer, 10450 
19. Selector-friction-dutch fork, 27. Ball bearing, 10757 

50484A 28. Main-shaft-gear pin, 50359 
20. Function-shaft driving gear, 29. Ball bearing, 10758 

50354A 80. Flat washer, 50746 
21. Carriage-feed worm, 50268 31. Main shaft, 50653 

Main .lt.aft tuaemblJI (TT-4A)/TG), •:eploded viet��. 

102. Removal and Replacement of Main 
Shaft Assembly {n-48/TG) 

(1) Remove the teletypewriter from the 
mounting base (par. 59a). 

(2) Remove the paper-shaft bracket and 

paper chute (par. 58a). 

(fig. 105) 

a. Removal. 
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(3) Remove the gear cover, worm gear 
bracket, and gasket from the frame 
(par. 60a). 

(4) Remove the machine screw (1) and 
lockwasher (2) . Loosen the four mo
tor mounting machine screws ( 4, fig. 
81) and remove the main-shaft gear 
(3). 

(5) Remove the drive keys (4) from the 
main-shaft gear (3). 

( 6) Remove the two machine screws ( 5) , 
lockwashers (6), and flat washers (7) 
that hold the ball bearing (8); re
move the ball bearing. 

(7) Remove the two machine screws (.9) 
and lockwashers (10) that hold the 
bearing cap to the frame; remove the 
bearing cap. 

(8) Remove the orientation lever (11, fig. 
92) from the rangefinder mechanism. 

(9) Remove the two machine screws (1, 
fig. 103) and lockwashers (2) . Pull 
the selector camshaft (20) out of the 
frame far enough to allow the selec
tor-friction-clutch fork (12, fig. 105) 
to clear the felt friction plate (9, fig. 
103) on the selector camshaft. 

(10) With the function shaft in the stop 
position, remove the main shaft (22, 
fig. 105). 

b. Replacement. 
( 1) Insert the left end of the main shaft 

(22, fig. 105) in the hole in the func
tion side of the frame. 

(2) Position the ball bearing (18) in the 
bearing seat in the selector side of 
the frame. Position the bearing cap 
on the bearing and on the frame. Se
cure the cap with the two machine 
screws (9) and lockwashers (10). 

(3) Install the ball bearing (8) on the 
function side of the main shaft (22) 
and in the baaring seat in the frame. 
Secure it with two machine screws 
( 5), lockwashers ( 6), and flat wash
ers (7). 

(4) Position the five drive keys (4) on 
the main-shaft gear (3). 

(5) Install the main-shaft gear (3) on 
the main shaft (22) and secure it 
with a machine screw (1) and lock
washer (2) . 

.·•�';:,!(.;.:.;{:<f".,;.".:. 

Note. Be sure to install the eorreet gear 

for the operating speed desired. 
(6) Install the orientation lever (11, fig. 

92) on the rangefinder mechanism. 
(7) Move the selector camshaft (20, fig. 

103) in so that the felt friction plate 
(9) of the friction clutch engages the 
selector-friction-clutch fork (12, fig. 
105) on the main shaft (22) . 

(8) Install the two machine screws (1, 
fig. 103) and lockwashers (2) that 
hold the selector camshaft (20) to the 
selector side of the frame. 

(9) Replace the gasket, gear cover, and 
worm gear bracket on the frame (par. 
60b). 

(10) Replace the paper-shaft bracket and 
paper chute (par. 58b) . 

( 11) Replace the teletypewriter on the 
mounting base (par. 59b) . 

103. Disassembly and Reassembly of Main 
Shaft Assembly (TT-48/TG) 

(fig.105) 
tt. Disassembly. 

(1) Remove the main shaft assembly (par. 
102a). 

(2) Remove the two setscrews (11) that 
hold the se1ector-friction-clutch fork 
(12) to the main shaft (22) ; remove 
the clutch fork. 

(3) Remove the ball bearing (13) from the 
main shaft. 

(4) Drive out the taper pin (14) that 
holds the function-shaft driving gear 
(15) to the main shaft (22); remove 
the function-shaft driving gear. 

(5) Drive out the taper pin (16) that 
holds the carriage-feed worm (17) to 

the main shaft (22) ; remove the car
riage-feed worm. 

(6) Drive out the. taper pin (18) that 
holds the carriage-return-shaft drive 
gear (19) to the main shaft (22) ; 
remove the carriage-return-shaft drive 
gear 

(7) Drive out the taper pin (20) that 
holds the transmitter-shaft drive 

gear (21) to the main shaft (22); 
remove the transmitter-shaft drive 

gear. 
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1. Machine screw, 50207 
2. Lockwasher, 10406 
3. Main-shaft gear, 50352A 
4. Drive key, 54566 
5. Machine screw, 10003 
6. Lockwasher, 10429 
7. Flat washer, 10450 
8. Ball bearing, 10758 
9. Machine screw, 10012 

22 
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10. Lockwasher, 10430 
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TM5815-206-35-224 
17. Carriage-feed worm, 50268 
18. Taper pin, 10852 11. Setscrew, 10209 

12. Selector-friction-eluteh fork, 19. Carriage-return-shaft drive 
gear,55167 50484A 

13. Ball bearing, 10757 20. Taper pin, 10852 
14. Taper pin, 10852 2:1!. Transmitter-shaft drive gear, 
15. Function-shaft driving gear, '55166 

60354A 22. Main shaft, 54563 
16. Taper pin, 10850 

Figure 105. Main akaft asaemblJI (TT-,B/TG), ezploded tlieto. 

b. Reassembly. 
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(1) Reassemble the main shaft �sembly 
as indicated in figure 105; the ae-

quence for assembling the parts 
is the reverse of the disassembly 
sequence. 
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(2) Replace the main shaft assembly (par. 

102b). 

104. Removal and Replacement of 
Code-Ring Cage 

a. Removal. 
(1) Remove the four setscrews (10, fig. 

101) and the stop-arm shaft and 
square-shaft stop arm (4 and 5, fig. 
106 or 107). 

(2) On the TT-4B/TG, remove the three 
machine screws (6, fig. 107), flat 
washers (7), and lockwashers (8) 
that hold the two fulcrums (line-feed 
and carriage-return functions) (9), 
the fulcrum (figures-shift) (10), and 
the bracket (13) to the function stop
bar guide (15); remove the three ful
crums and the bracket. 

(3} Remove the sensing levers (par. 69a). 

( 4) Remove the two machine screws and 
lockwashers (1 and 2, figs. 106 and 
107) that hold the code-ring cage to 
the selector side of the frame. 

( 5) Remove the code-ring cage by pulling 
it away from the teletypewriter 
casting. 

b. Replacement. 
(1) Position the code-ring cage on the se

lector side of the teletypewriter frame. 
(2) Replace the sensing levers (par. 69b). 

(3) On the TT-4B/TG, position the two 

fulcrums (line-feed and carriage-re
turn functions) (9, fig. 107), fulcrum 
(figures-shift) (10), and bracket 
(13) on the code-ring cage. Secure 
them with the three machine screws 

(6), fiat washers (7), and lockwash
ers (8). 

(4) Insert the stop-arm shaft (5, fig. 106 
or 107) in the opening in the center 
of the code-ring cage and in the hole 
in the square-shaft driven gear (11, 
fig. 101). Secure the stop-arm shaft 
to the gear with the four setscrews 

(10). 
(5) Install the two machine screws and 

lockwashers (1 and 2, fig. 106 or 107) 
that hold the code-ring cage to the se
lector side of the frame. 

{6) Adjust the t;�e.-ring cage (pars. 141, 
156, 157 through 161. and 221). 

., 

1 OS. Disassembly and Reassembly of 
Code-Ring Cage (IT-4A/TG} 

(fig. 106) 

a. Disassembly. 

(1) Remove the code-ring cage from the 
frame (par. 104a). 

(2) Remove the machine screw (3) that 
holds the square-shaft stop arm ( 4) 
to the stop-arm shaft ( 5) ; remove the 
square-shaft stop arm. 

(3) Remove the two machine screws (6) 

and lockwashers (7) that hold the 
function stop-bar guide (9) to the cage 
outer guide ( 14) ; remove the dowels 
(8) and the function stop-bar guide. 

(4) Remove the 19 stop-bar springs (10) 
from the 32 stop bars ( 11) and from 
the three stop bars ( 12} ; remove the 
stop bars. 

(5) Remove the three self-locking hexa
gonal nuts (13) that hold the cage 
outer guide (14) to the code-ring cage 
plate (27); remove the cage outer 
guide. 

( 6) Remove alternately the five spacers 
(15, 17, 19, 21, and 23) and the five 
code rings (16, 18, 20, 22, and 24) 
from the stud of the code-ring cage 
plate (27). 

(7) Remove the two setscrews (25) that 
hold the collar (26) to the stud of the 
code-ring cage plate (27); remove the 
collar. 

b. Reassembly. 
(1) Reassemble the code-ring cage as 

indicated in figure 106; the sequence 
for assembling the parts is the reverse 
of the disassembly sequence. 

(2) Replace the code-ring cage (par. 
104b). 

1 06. Disassembly and Reassembly of 
Code-Ring Cage (n-4B/TG) 

(fig. 107) 

a. Disassembly. 
(1) Remove the code-ring cage (par. 

104a). 
(2) Remove the machine screw (3) that 

holds the square-shaft stop arm ( 4) 
to the stop-arm shaft ( 5) ; remove 
the square-shaft stop arm. 

(3) Remove the three self-locking hexa-

135 



,. · ....,,, .. "' ' ·i ·*en ere 71 nenmrnmt!r nrr 

�· ·� 
zz , !If' nnnm WT' 

., 

( 
..... 

r 

( .. 

. ., 

•)'' 

21 

II� 

� "'---.._'---.. 12� � ........ , '� �, !ll� 

............ 

.--li,,. -�-

27 

e--- 25 

14 

1. M�.chine screw, 10024 
2 Lockwasher, 10405 
3 Machine screw, 10009 

10. Stop-bar spring, 50154 

11. Stop bar, 50502 

12. Stop bar, 50503 

19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 

TW5815-206-ll5-611 

Spacer (.029-in.), 51396 

Code ring, 51633 
Spacer (.029-in.), 51396 

Code ring, 51634 
4. Square-shaft stop arm, 63802A 13. Self-locking hexagonal nut, 

Spacer, (.029-in.), 51396 

Code ring, 51635 

Setscrew. 10209 

10500 
14. Cage outer guide, 51399A 
15. Spacer (.134-in.), 51395 

(includes item 3) 
5. Stop-arm shaft, 50377A 
6. Machine screw, 10002 Collar, 51397 

C0de-ring cage plate, 51636A 16. Code ring, 51631 
17. Spacer (.029-in.) 51396 
18. Code ring, 51632 

7. Lockwasher, 10403 
8. Dowel, 50458 

Code-ring cage (TT-I.A/TG), exploded view. 
�- }<�unction stop-bar guide, 50500 

Figure 106. 
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gonal nuts ( 11) that hold the eccen

tric studs (12) to the bracket (13); 
remove the eccentric studs. 

(4) Remove the two dowels {14) from the 

function stop-bar guide (15) and 

from the code-ring cage plate (57); 
remove the function stop-bar guide. 

{5) Remove the three machine screws (16) 
and lockwashers (17) that hold the 

retainer plate (18) to the code-ring 

�::;i { ,,.., _, 
.,......,.,,-�·��_,.-;,::.�to.:::,', 

cage plate (57) ; remove the retainer 

plate. 

(6) Unhook the locking-bail spring (19) 

from the code-ring locking bail (23) 

and from the cage outer guide (39). 

(7) Remove the two machine screws (20), 

fiat washers (21), and lockwashers 

(22) that hold the code-ring locking 

bail (23) to the locking-bail shaft 
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1. Machine screw, 10024 
2. Lockwasher, 10431 
3. Machine screw, 10009 
4. Square-shaft stop arm, 63802A 

(includes item 3) 
5. Stop-arm shaft, 57712A 
6. Machine screw, 10005 
7. Flat washer, 10458 
8. Lockwasher, 10429 
9. Fulcrum, 56178 (line-feed and 

carriage-return functions) 
10. Fulcrum, 56176 (figures-shift 

function) 
11. Self-locking hexagonal nut, 

10500 
12. Eccentric stud, 55738 
13. Bracket, 65737 
14. Dowel, 50458 
15. Function stop-bar guide, 52964 
16. Machine screw, 10317 
17. Loekwasher, 10433 
18. Retainer plate, 56177 

Figure 107. 
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19. Locking-bail spring, 57749 39. Cage outer guide 53121A 
20. Machine screw, 10004 (includes item 40) 
21 . Flat washer, 10459 40. Cage spacer, 53445 
22. Lockwasher, 10429 41. Flat washer, 53453 
23. Code-ring locking bail, 57718 42. Ball retainer, 53647A 
24. Setscrew, 10201 43. Code ring, 52356 
25. Retainer ring, 10461 44. Ball retainer, 53647A 
26. Locking-bail shaft, 53871 46. Code ring, 52357 
27. Locking-bail lever, 53875A 46. Ball retainer, 53647A 
28. Machine screw, 10001 47. Code ring, 52358 
29. Flat washer, 10459 48. Ball retainer, 53647A 
30. Lockwasher, 10429 49. Code ring, 52359 
81. Cam follower, 63882 50. Ball retainer, 53647A 
32. Stop-bar spring, 52940 51. Code ring, 52360 
33. Stop bar, 50502 52. Ball retainer, ·53647A 
34. Stop bar, 56179 53. Setscrew, 10223 
35. Machine screw, 10362 54. Code-ring collar, �!0::�8 
36. Stop bracket. 69332 55. Cam-follower lever, 63869 
37. S.elf-loeking hexagonal nut, 56. Sleeve bearing, 53867 

10500 57. Code-ring cage plate, 1>7748 
38. Cage tie bolt, 53972 (includes items 14, 15, 39, and 

40) 

Code-ring ea.ge (TT--'B/TG), e:rploded vi610. 
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(26) ; remove the code-ring locking 
bail. 

(8) Remove the two setscrews (24) that 
hold the locking-bail lever (27) to 
the locking-bail shaft (26). 

(9) Remove the retainer ring (25) and 
the locking-bail shaft (26). Catch 
the locking-bail spring (19) and the 
locking-bail lever (27) as they fall 
from the shaft. 

(10) Remove the machine screw (28), fiat 
washer (29), and lockwasher (30) 
that hold the earn follower (31) to 
the cam-follower lever (55); remove 
the cam follower. 

(11) Remove the 19 stop-bar springs (32) 
from the stop bars (33) in the code
ring r.age. Remove the 32 stop bars 
and the three stop bars (34). 

(12) Remove the two machine screws (35) 
that hold the stop bracket (36) to the 
cage outer guide ; remove the stop 
bracket. 

( 13) Remove the three self-locking hexa
gonal nuts (37) and cage tie bolts 
(38) that hold the cage outer guide 
(39) to the code-ring cage plate ; re

move the cage outer guide a.nd cage 
spacer ( 40) . 

(14) Remove the fiat washer (41) from 
the stud on the code-ring cage plate. 
Remove the six ball retainers ( 42, 44, 
46, 48, 50, and 52) and the flve code 
rings ( 43, 45, 47, 49, and 51) from the 
stud on the code-ring cage plate ; al
ternately remove a ball retainer and 
a code ring until all are removed. 

(15) Remove the two setscrews (53) that 
hold the code-ring eollar (54) to the 
stud on the code-ring cage plate (57) ; 
remove the code-ring collar, cam-fol
lower lever (55), and sleeve bearing 
(56) from the code-ring cage plate 
(57). 

b. Reassembly. 
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(1) Reassemble the code-ring cage as in
dicated in figure 107; the sequence for 

assembling the parts is the reverse of 
disassembly sequence. 

(2) Replace the code-ring cage (par. 
104b). 

107. Disassembly and Reassembly of 
fundion Sensing Lever Group 

(fig. 108) 

4. Disassembly. 
( 1) Remove the square-shaft assembly 

(par. 97a). 
(2) Remove the line-feed and platen-shift 

mechanisms (par. 95a or 96a). 
(3) On the TT-4A/TG, remove the cot

ter pin (21) and flat washer (22) that 
hold the adjusting link (2) to the car
riage-return clutch actuating lever; 
disconnect the adjusting link. 

(4) On the TT-4B/TG, remove the re
tainer ring (1) that holds the adjust
ing link (2) to the double-blocking 
lever; disconnect the adjusting link. 

(5) On the TT-4A/TG, remove the cotter 
pin and flat washer (21 and 22, fig. 
108) that hold the horizontal carriage
return link ( 4) to the stud on the 
carriage-return bell crank (9); re
move the horizontal carriage-return 
link. 

(6) On the TT-4B/rG, remove the re
tainer ring (3) that holds the hori
zontal carriage-return link (4) to·the 
stud on the carriage- return bell 
crank (9); remove the horizontal car
riage-return link. 

(7) On the TT-4A/TG, remove the two 
cotter pins and fiat washers (21 and 
22) that hold the vertical carriage
return link (7) to the studs on the 
carriage-return bell crank (9) and the 
carriage-return sensing lever ( 15) ; 
remove the vertical carriage-return 
link. 

(8) On the TT-4B/TG, remove the re
tainer rings ( 5 and 6) that hold the 
vertical carriage-return link (7) to the 
studs on the carriage-return bell 
crank (9) and the carriage-return 
sensing lever ( 15) ; remove the ver
tical carriage-return link. 

(9) On the TT-4A/TG, remove the cotter 
pin and fiat washer that hold the car

riage-return bell crank (9) to the car

riage-return bell-crank stud (10); 

. remove the carriage-return bell crank. 

(10) On the TT-4B/TG, remove the re

tainer ring (8) that holds the c:ar-
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1. Retainer ring, 10960 7. Vertical carriage return link, 12. Line-feed sensing-lever spring, 

2. Adjusting link, 50863", 53161A' 50483 51754 

3. Retainer ring, 10960• (cotter pin, 8. Retainer ring, 10949' (cotter pin, 13. Line-feed sensing lever, 53106 

10801, flat washer, 50319)" 10801, flat washer, 50319)" 14. Flat washer, 50384 

4. Horizontal carriage-return link, 9. Carriage-return bell crank, 15. Carriage-return sensing lever, 

5086-1 
50490A", 52121A• 50386", 52659A' 

5. Retainer ring, 10960' (cotter pin, 10. Carriage-return bell-erank stud, 16. Flat washer, 50384 

10801 flat washer, 50319)" 50543A", 52552' 17. Figures-shift sensing-lever 

6. Retainer ring, 10960• (cotter pin, 11. Flat washer, 50374 spring, 51754 

10801, flat washer, 50319)" 

• Uoed on TT-4A/TG. • Uoed on TT-48/TG. 

Figure 108. Function aeming lever group, exploded view. 
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18. Figures-shift sensing lever, 19. Spacing collar, 50505 21. Cotter pin, 10801 
52749 20. Laminated washer, 5l100 22. Flat washer, 50319 

Figure lOS-Continued 

riage-return bell crank ( 9) to the car
riage-return bell-crank stud ( 10) ; re
move the carriage-return bell crank. 

( 11) Remove the carriage-return bell-crank 
stud (10) from the frame. 

( 12) Remove the fiat washer (11) from the 
stoparm shaft. 

( 13) Remove the line-feed sensing-lever 
spring (12) from the line-feed sens
ing lever (13) and from the bell-crank 
pivot bracket. 

(14) Remove the line-feed sensing lever 
(13) , fiat washer (14) , carriage-re
turn sensing lever (15) , and fiat 
washer ( 16) from the stop-arm shaft. 

( 15) Remove the figures-shift sensing-lever 
spring (17) from the figures-shift 
sensing lever ( 18) and from the bell
crank pivot bracket. 

(16) Remove the figures-shift sensing lever 
(18) , spacing collar (19) , and lami
nated washer (20) from the stop-arm 
shaft. 

b. Reassembly. 

( 1) Reassemble the function sensing lever 
group as indicated in figure 108; 
the sequence for assembling the parts 
is the reverse of the disassembly 
sequence. 

(2) Replace the line-feed and platen-shift 
mechanisms (par. 95b or 96b). 

(3) Replace the square-shaft assembly 
(par. 97b) . 

( 4) Adjust the function sensing lever 
group (pars. 155 through 157) . 

1 08. Disassembly and Reassembly of 

Manual Carriage-Return Mechanism 
(fig. 109) 

a. Disassembly. 
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(1) Remove one paper-shaft bracket and 
the paper chute (par. 58a) . 

(2) Unscrew the manual carriage-return 
button (1) from the manual carriage
return link ( 4) .  

(3) Remove the cotter pin (2) and fiat 
washer (3) that hold the manual car
riage-return link ( 4) to the stud on 

the manual carriage-return lever ( 8) ;  
remove the manual carriage-return 
link. 

( 4) Remove the trip-pawl spring (5) 

from the trip pawl on the manual 
carriage-return lever (8) and from 
the spring post on the manual carriage
return bracket ( 13) . 

( 5) Remove the cotter pin ( 6) and fiat 
washer (7) that hold the manual car
riage-return lever ( 8) to the stud on 
the manual carriage-return bracket 
(13) ; remove the manual carriage-re
turn lever. 

( 6) Remove the plain hexagonal nut ( 9) 

from the setscrew (10) ; remove the 
setscrew from the manual carriage
return bracket ( 13) . 

(7) Remove the two machine screws ( 11) 

and lockwashers ( 12) that hold the 
manual carriage-return bracket ( 13) 
to the frame; remove the manual car
riage-return bracket. 

b. Reassembly. 
( 1) Reassemble the manual carriage-re

turn mechanism as indicated in figure 
109; the sequence for assembling the 
parts is the reverse of the disassembly 
sequence. 

( 2) Adjust the manual carriage-return 
mechanism (pars. 248, 249, or 250) . 

( 3) Replace the paper-shaft bracket and 
paper chute (par. 58b) . 

109. Disassembly and Reassembly of 

Carriage-Feed Mechanism 
(n-4A/TG) 

(fig. 110) 

a. Disassembly. 
(1) Remove the cotter pin ( 3, fig. 98) and 

fiat washer ( 4) that hold the car
riage-feed link ( 4, fig. 110) to the 
carriage-feed lever ( 26, fig. 98); re
move the carriage-feed link from the 
carriage-feed lever. 

(2) Remove the cotter pin (1, fig. 110) 
and fiat washer ( 2) that hold the 
adjusting link ( 3) to the stud on the 
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Manual carriage-return button, 5. Trip-pawl spring, 52164 10. 
Tl\!5815-206-35-71 

Setscrew, 10206 
Machine screw, 10008 
Lockwasher, 10404 

50335 6. Cotter pin, 10801 11. 
7. Flat washer, 50315 12. Cotter pin, 10801 

Flat washer, 50319 
Manual carriage-return link, 

50530 

8. Manual carriage-return lever, 13. 
50155A 

Manual carriage-return bracket, 
50180A 

9. Plain hexagonal nut, 10505 
Figure 109. Manual carriage-return mechanism, exploded view. 

carriage-feed pawl (8); remove the 
adjusting link. Remove the adjusting 
link (3) from the carriage-feed link 
(4). 

(3) Remove the carriage-feed-pawl spring 
(5) from the carriage-feed pawl (8) 
and from the spring post on the frame. 

(4) Remove the self-locking hexagonal nut 
(6) and the flat washer (7) that hold 
the carriage-feed pawl (8) to the pawl 
mounting stud (9); remove the car
riage-feed pawl and the pawl mounting 
stud. 

(5) Remove the carriage-feed clutch-lever 

spring (10) from the carriage-feed
clutch lever ( 13) and from the spring 
post on the teletypewriter frame. 

( 6) Remove the cotter pin ( 11) and flat 
washer (12) that hold the carriage
feed-clutch lever ( 13) to the carriage
feed clutch-lever stud ( 15) ; remove 
the carriage-feed-clutch lever. 

(7) Remove the setscrew (14) that holds 
the carriage-feed clutch-lever stud (15) 
in the frame; remove the carriage
feed clutch-lever stud. 

b. Reassembly. 
(1) Reassemble the carriage-feed mecha-
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Figure 110. Carriage-feed mechani8m (TT-J,AjTG), ezploded view. 
1. Cotter pin, 10801 3. Adjusting link, 51782 5. Carriage-feed-pawl spring, 
2. Flat washer, 50319 4. Carriage-feed link, 51782 50912 
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spring, 
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6. Self-locking hexagonal nut, 10. Carriage-feed clutch-lever 13. Carriage-feed-elutch lever, 
50005A 10500 spring, 50911 

11. Cotter pin, 10801 14. Setscrew, 10204 7. Flat washer, 50414 
8. Carriage-feed pawl, 51676A 12. Flat washer; 50315 15. Carriage-feed clutch-lever stud, 

50208 9. Pawl mounting stud, 50507 

Figure 110-Continued 

nism as indicated in figure 110; the 
sequence for assembling the parts 

is the reverse of the disassembly 
sequence. 

(2) Adjust the carriage-feed mechanism 

(par. 212). 

110. Disassembly and Reassembly of 
Carriage-Feed Mechanism 
(TT-48/TG) 

(fig. 111) 

a. Disassembly. 
(1) Remove the retainer ring that holds 

the carriage-feed link (3) to the car
riage-feed lever (26, fig. 98); remove 

the carriage-feed link from the car

riage-feed lever. 
(2) Remove the retainer ring (1, fig. 111) 

that holds the adjusting link (2) to 
the stud on the carriage-feed pawl 

(9); remove the adjusting link. Re
move the adjusting link from. the car

riage-feed link. 
(3) Remove the carriage-feed-pawl spring 

(4) from the carriage-feed pawl (9) 

and from the spring post.on the frame. 

(4) Remove the two machine screws (5) 
and lockwashers (6) that hold the as
sembled carriage-feed pawl (9) and 
pawl mounting bracket (11) to the 

frame ; remove the assembled carriage

feed pawl and pawl mounting bracket. 

( 5) Remove the self-locking hexagonal 

nut (7) and flat washer (8) that hold 

the carriage-feed pawl (9) to the pawl 

mounting bracket (11); remove the 

carriage-feed pawl, spacer (17), and 

flat washer (10). 
( 6) Remove the carriage-feed clutch-lever 

spring (12) from the carriage-feed

clutch lever (14) and from the spring 
post Ofl the frame. 

(7) Remove the retainer ring (13) that 

holds the carriage-feed-clutch lever 
(14) to the carriage-feed clutch-lever 

~ 

·�" ""O(Q)� I J--.. 17 I "1 ....--l I I . 
» 

� - · . --N 
� . .s�,: " ·  16 

�'��- :--. t 
I: i//�. "'-1 " , ,, -..\._ 

1. Retainer ring, 10960 
2. Adjusting link, 51783 
3. Carriage-feed link1 

55504 
4. Carriage-feed-pawl 

spring, 50912 
5. Machine screw, 10025 
6. Lockwasher, 10430 
7. Self-locking 

hexagonal nut, 
10500 

8. Flat washer, 10450 
9. Carriage-feed pawl, 

52138A 
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10. Flat washer, 50827 
11. Pawl mounting 

bracket, 55788A 
12. Carriage-feed clutch

lever spring, 50911 
13. Retainer ring, 10949 
14. Carriage-feed-clutch 

lever, 50005A 
15. Setscrew, 10204 
16. Carriage-feed clutch

leve:::- stud, 52318 
17. Spacer (.032-in.), 

50831 

Figure 111. Carriage-feed mechaniBm (TT-.4B/TG), 
exploded view. 
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stud ( 16) ; remove the carriage-feed

clutch lever. 

(8) Remove the setscrew (15) that holds 

the carriage-feed clutch-lever stud 

(16) in the frame; remove the car

riage-feed clutch-lever stud. 

b. Reassembly. 
(1) Reassemble the carriage-feed mecha

nism as indicated in figure 111 ; the 

sequence for assembling the parts 

is the reverse of the disassembly 

sequence. 

(2) Adjust the carriage-feed mechanism 

(pars. 210 and 212). 

11 'i. Removal and Replacement of 

Carriage-Return Operating 

Mechanism 

a. Removal. 
( 1) Remove the horizontal carriage-re

turn link ( 4, fig. 108) as described in 

paragraph 107a(6) or (7). 

(2) Remove the two machine screws (1, 

fig. 112) and lockwashers (2) that 

hold the assembled carriage-return 

operating mechanism on the frame; 

remove the mechanism. 

b. Replacement. 
( 1) Position the assembled carriage-re

turn operating mechanism on the tele

typewriter frame so that the carriage

return-clutch lever (10) engages the 

groove in the carriage-return- clutch 

drum (3, fig. 119). Secure the car
riage-return operating mechanism to 
the teletypewriter with two machine 

screws (1, fig. 112) and lock wash

ers (2). 

(2) Install the horizontal carriage-return 

link (par. 107b). 

(8) Adjust the carriage-return operating 

mechanism (pars. 216 through 218). 

112. Disassembly and Reas!.embly of 
Carriage-Return Operating 
Mechanism (TT-4A/TG) 

(fig. 112) 

a. Di1mssembly. 
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(1) Remove the carriage-return operating 

mechanism (par. 111a). 

(2) Remove the lever spring (3) from the 

carriage-return clutch latch lever ( 6) 

and from the latch mounting plate 

(7). 

(3) Remove the cotter pin (4) and flat 

washer ( 5) that hold the carriage-re-
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1. Machine screw, 10008 
2. Lockwasher, 10404 
3. Lever spring, 50946 
4. Cotter pin, 10801 
5. Flat washer, 50315 
6. Carriage-return 

clutch latch lever, 
50011 

��9 

• 

R• 10 

TM5815-206-35-74 

7. Latch mounting plate, 
60001A 

8. Machine screw, 10009 
9. Carriage-return 

operating lever, 
61682A (includes 
item 8) 

10. Carriage-return
clutch lever, 60008A 

Figure 112. Carriage-return operating mech.ani8m 

(TT-l,_A/TG), exploded view. 
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(4) Remove the latch mounting plate (7) 
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Figure 113. Carriage-return operating mechanism 

(TT-4B!TG), exploded view. 

1. Machine screw, 10008 14. Retainer ring, 10949 
2. Lockwasher, 10430 15. Carriage-return latch, 
3. Machine snew, 10011 50011 
4. Clamp nut, 52073 16. Latch mounting plate, 
5. Flat washer, 10467 53163A 
6. Throw-out lever, 17. Machine screw, 10009 

Carriage-return-56283 18. 
7. Carriage-return- clutch actuating 

clutch actuating- lever, 56241A 
lever spring, 56258 (includes item 17) 

8. Machine screw, 10003 19. Setscrew, 10209 
Shaft collar, 50209 9. Flat washer, 10458 20. 

10. Lockwasher, 10429 21. Carriage-return-
11. Adjusting plate, clutch-lever spring, 

56265A 52259 
12. Double-blocking lever, 22. Carriage-return-

56265A clutch lever, 56243A 
13. Double-blocking-lever 

spring, 50946 

Figure 113-Continued 

locks the carriage-return operating 

lever (9) to the shaft of the carriage

return-clutch lever; remove the car

riage-return operating lever . 

b. Reassembly. 
(1) Reassemble the carriage-return oper

ating mechanism as indicated in figure 

112; the sequence for .assembling the 

parts is the reverse of the disassembly 

sequence. 

(2) Replace the carriage-return operating 

mechanism (par. 111 b). 

113. Disassembly and Reassembly of 

Carriage-Return Operating 
Mechanism (TT-48/TG) 

(fig. 113) 
a. Disassembly. 

( 1) Remove the carriage-return operat-

ing mechanism (par. 11la). 
(2) Remove the machine screw (3), clamp 

nut ( 4), and flat washer (5) that lock 

the throw-out lever ( 6) to the shaft 

of the carriage-return-clutch lever 

(22); remove the throw-out lever. 

(3) Remove the carriage-return-clutch ac

tuating-lever spring (7) from the dou

ble-blocking lever ( 12) and from the 

carriage-return-clutch actuating lever 

(18). 
(4) Remove the assembled double-block

ing lever and adjusting plate (11) 
from the shaft of the carriage-return

clutch lever (22). 
(5) Remove the machine screw (8), flat 

washer (9), and lockwasher (10) that 
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hold the adjusting plate (11) to the 
double-blocking lever; remove the ad
justing plate. 

( 6) Remove the double-blocking-lever 
spring ( 13) from the carriage-return 
latch (15) and from the latch mount
ing plate (16). 

(7) Remove the retainer ring (14) that 
secures the carriage-return latch ( 15) 

to the stud on the latch mounting plate 
( 16) ; remove the carriage-return 
latch. 

(8) Remove the latch mounting plate (16) 

from the shaft of the carriage-return
clutch lever. 

(9) Remove the machine screw (17) that 
locks the carriage-return-clutch actu
ating lever (18) to the shaft of the 
carriage-return-clutch lever (22) ; re
move the carriage-return-clutch actu
ating lever. 

(10) Remove the two setscrews (19) that 
lock the shaft collar (20) to the shaft 
of the carriage-return-clutch lever 
(22); remove the collar and the car
riage-return-clutch-lever spring (21). 

b. Reassembly. 
( 1) Reassemble the carriage-return oper

ating mechanism as indicated in figure 
113 ; the sequence for assembling 
the parts is the reverse of the disas
sembly sequence. 

(2) Replace the carriage-return operating 
mechanism (par. 111b). 

(3) Adjust the carriage-return operating 
mechanism (pars. 199, 200, 201, 204, 

210, 214, 215, and 220). 

114. Disassembly and Reassembly of 
Carriage-Rack Drive-shaft Assembly 

(fig. 114) 

a. Disassembly. 
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(1) Remove the paper-shaft bracket and 
the paper chute (par. 58a). 

(2) Remove the mounting hardware for 
the instrument panel (par. 65a). 

(3) Remove the keyboard-transmitter 
(par. 61a). 

(4) Remove the carriage assembly (par. 
63a). 

(5) On the TT-4A/TG, remove the plain 
hexagonal nut (3), lockwasher (4), 

and adjusting stud (5) from the car
riage-return adjusting collar ( 7). 

(6) On the TT-4A/TG, remove the two 
setscrews ( 6) that lock the carriage. 
return adjusting collar (7) to the car
riage-rack driving gear and shaft 
( 45) ; remove the carriage-return a1-
justing collar and flat washer (8). 

(7) Remove the carriage-return blocking 
lever spring (9) from the two block
ing levers (10 and 12) of the 
TT-4A/TG. 

(8) Remove 'the carriage-return blocking 
lever (10), flat washer (11), and car
riage-feed blocking lever (12) from 
the shaft of the carriage-rack driving 
gear and shaft of the TT-4A/TG. 

( 9) Remove the two setscrews ( 13) that 
lock the collar (14) to the shaft of 
the carriage-rack driving gear and 
shaft of the TT -4A/TG; remove the 
collar. 

(10) On the TT-4B/TG, remove the two 
machine screws ( 1) and lockwashers 
(2) that hold the bearing cap (46) 

to the front of the frame. 
(11) On the TT-4B/TG, remove the ma

chine screw (15), lock washer (16), 

and flat washer (17) from the car
riage-return adjusting collar (20). 

(12) Remove the two setscrews (18 and 
19) that lock the carriage-return ad
justing collar (20) of the TT-4B/TG 
to the shaft of the carriage-rack driv
ing gear and shaft; remove the car
riage-feed adjusting lever (21) and 
flat washer (22) from the shaft. 

( 13) Remove the carriage-return blocking
lever spring (23) from the two 
blocking levers (24 and 27) of the 
TT-4B/TG. 

(14) Remove the carriage-return blocking 
lever (24), flat washer (25), spacer 
(26), and carriage-feed blocking lever 
(27) from the shaft of the carriage
rack driving gear and shaft of the 
TT-4B/TG. 

(15) Remove the two setscrews (28 and 
29) that lock the collar (30) of the 
TT-4B/TG to the carriage-rack driv
ing gear and shaft; remove the collar 
from the shaft. 
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Machine screw, 10011• 16. Lockwasher, 10429 
Lockwasher, 10430• 17. Flat washer, 10458 
Plain hexagonal nut, 10513 18. Setscrew, 10209 

19. Setscrew, 10223 

TM5815-206-35-75 

30. Collar, 57715 
31. Machine screw, 10003 
32. Lockwasher, 10429 
33. Lockwasher, 10403 Flat washer, 10458 

Adjusting stud, 51673 20. Carriage-return adjusting col- 34. Ball bearing, 10759 
Setscrew, 10208 lar, 55090 35. Machine screw, 10303 
Carriage-return adjustin_g col- 21. Carriage-feed adjusting lever, 36. Lockwasher, 10429 

lar, 51671 53787 37. Flat washer, 10458 
Flat washer, 51670 22. Flat washer, 51681 38. Latch-tripping arm, 55524 
Carriage-return blocking-lever 23. Carriage-return blocking-lever 39. Taper pin, 10850 

spring, 50916 40. spring, 50916 Carriage-return driven gear, 
Carriage-return blocking lever, 24. Carriage-return blocking lever, 51747A 

51669 53785 41. Self-locking hexagonal nut, 
Flat washer, 51681 25. Flat washer, 57717 10500 
Carriage-feed blocking lever, 26. Spacer (.062-in.), 55652 42. Flat washer, 10450 

51669 27. Carriage-feed blocking lever, 43. Pawl tripping arm, 50124 
Setscrew, 10209 53785 44. Machine screw, 10080 
Collar, 51668 28. Setscrew, 10209 45. Carriage-rack driving gear and 
Machine screw, 10002 29. Setscrew, 10223 shaft, 51741", 55520• 

--- 46. Bearing cap• 
• Used on TT4A/TG. • Used on Tl'4B/TG. 

Figure 114. Carriage-rack drive-skaft assembly, exploded view. 

(16) Remove the two machine screws (31), 

lockwashers (32), and flat washers 

(33) that hold the ball bearing (34) 
in the bearing housing in the frame ; 

pull the carriage-rack driving gear and 
shaft forward until it clears the ball 

bearing, and remove the ball bearing. 
(17) Remove the two machine screws 

(35), lockwashers (36), and flat wash

ers (37) that hold the latch-tripping 
arm (38) to the carriage-return driven 

gear (40); remove the latch-tripping 
arm from the gear. 

(18) Remove the taper pin (39) that locks 

the carriage-return driven gear (40) 
to the shaft of the carriage-rack driv

ing gear and shaft ( 45) ; remove the 

carriage-return driven gear. 
(19) On the TT-4B/TG, remove the as

sembled carriage-rack driving gear 
and shaft ( 45) and the pawl tripping 

arm (43) from the bearing cap (46). 

(20) Remove the two self-locking hexa

gonal nuts (41), flat washers (42), and 

machine screws ( 44) that hold the 

pawl tripping arm ( 43) to the gear 
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of the carriage-rack driving gear and 
shaft (45); remove the pawl tripping 
arm from the gear. 

b. Reassembly. 

(1) Reassemble the carriage-rack drive
shaft assembly as indicated in figure 
114; the sequence for assembling the 
parts is the reverse of the disassembly 
sequence. 

(2) Install the carriage assembly (par. 
63b). 

(3) Install the keyboard-transmitter (par: 
61b). 

( 4) Install the instrument panel (par. 
65b). 

(5) Install the paper-shaft bracket and 
the paper chute (par. 58b). 

(6) Adjust the carriage-rack-shaft assem
bly (pars. 203, 206, and 209 through 
212). 

115. Disassembly and Reassembly of 

Margin-Bell Assembly 
(fig. 115) 

a. Disassembly. 

(1) Remove the two machine screws (1) 

and lockwashers (2) that hold the 
margin-bell assembly to the frame; 
remove the margin-bell assembly. 

(2) Remove the margin-bell-clapper spring 
(3) from the margin-bell clapper (8) 

and from the spring post on the mar
gin-bell bracket ( 13). 

(3) On the TT-4A/TG, remove the cotter 
pin (5) and flat washer (6) that hold 
the margin-bell clapper (8) to the mar
gin-bell bracket ( 13) ; remove the 
margin-bell clapper. 

(4) On the TT-4B/TG, remove the re
tainer ring (4) that holds the margin
bell clapper (8) to the margin-bell 
bracket ( 13) ; remove the margin-bell 
clapper. 

( 5) Remove the margin-bell-pawl spring 
(7) from the margin-bell clapper (8). 

(6) Remove the self-locking hexagonal 
nut (9), machine screw (10), and 
lockwasher ( 11) that hold the margin 
bell (12) to the margin-bell bracket 
(13); remove the bell from the bracket. 

b. Reassembly. 

( 1) Reassemble the margin-bell assembly 
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1. Machine screw, 10008 8. Margin-bell clapper, 
2. Lockwasher, 10404", 50244A 

10430' 9. Self-locking 
3. Margin-bell-clapper hexagonal nut, 

spring, 50231 10500 
4. Retainer ring, 10960 10. Machine screw, 10003 
5. Cotter pin, 10801 11. Lockwasher, 10403•, 
6. Flat washer, 50319 10429. 
7. Margin-bell-pawl 12. Margin bell, 51403 

spring, 50232 13. Margin-bell bracket, 
50224A •, 53164A• 

Figure 115. Margin-bell assembly, exploded view. 

as indicated in figure 115 ; the se

quence for assembling the parts 
is the reverse of the disassembly 
sequence. 

(2) Adjust the margin-bell assembly (par. 
247). 

116. Removal and Replacement of 

Carriage-Feed Shaft Assembly 
(fig. 116) 

a. Removal. 
(1) Remove the instrument panel (par. 

65a). 

(2) Remove the paper shaft, one paper
shaft bracket, and the paper chute 
(par. 58a). 

(3) Remove the carriage-feed mechanism 
(pars. 109a or llOa). 

(4) Remove the margin-bell assembly 
(par. 115a(1)). 

( 5) Remove the machine screw ( 1) and 
lockwasher (2) that hold the assem
bled bearing block and ball bearing 
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(6) to the frame; remove the assem

bled bearing block and ball bearing. 

(6) Remove the two machine screws (3), 

Iockwashers (5) , and flat washers (4) 
that hold the ball bearing ( 6) in the 

bearing block; remove the ball bearing. 

(7) Remove the two machine screws (7), 

lockwashers (9) , and flat washers (8) 

from the teletypewriter frame. On the 

TT-4B/TG, remove the bearing re

tainer (10). 

(8) Remove the self-locking hexagonal 

nut (11) from the end of the car

riage-feed shaft (38). 

(9) On the TT-4B/TG, pull the car

riage-feed shaft far enough forward 

to clear the ball bearing. Remove 

the carriage-feed shaft from the 

teletypewriter. 

(10) On the TT-4A/TG, remove the set

screws (15, 20, 29, and 34) that hold 

the shaft collar (16) , friction-adjust

ing collar (21), carriage-feed ratchet 

( 30) , and drive collar ( 35) to the car

riage-feed shaft. Remove the flat 

washer (13) and adjusting nut (14), 

and withdraw the shaft from the front 

of the teletypewriter; catch the loose 

parts as they fall from the shaft. 

(11) Remove the ball bearing (12) from 

the bearing seat in the teletypewriter 

frame. 

b. Replacement. 

( 1) Replace the carriage-feed shaft as

sembly as indicated in figure 116; the 

sequence for replacing the parts is the 

reverse of the removal sequence. 

(2) Replace the carriage-feed mechanism 

(par. 109b or llOb). 

(3) Replace the platen (par. 62b). 

( 4) Replace the keyboard-transmitter 

(par. 61b). 
(5) Adjust the carriage- feed shaft as

sembly (pars. 194, 195, 197, and 202). 

117. Disassembly and Reassembly of 
Carriage-Feed Shaft Assembly 

(fig. 116) 

e. Dhassembly. 
( 1) Remove the carriage-feed shaft assem

bly (par. 116a). 

(2) Remove the flat washer (13) and the 

adjusting nut (14) from the carriage

feed shaft (38) . Loosen the two set

screws ( 15) that lock the shaft collar 

(16) to the carriage-feed shaft, and 
remove the shaft collar. 

(3) Slide the carriage-feed gear and fork 

(17) from the clutch driving disk (27) 
and the carriage-feed shaft. 

( 4) Loosen the machine screw (18) that 

locks the friction-adjusting collar (19) 

to the carriage-feed shaft; back off 

and remove the collar. 

(5) Remove the two setscrews (22) that 

lock the drive collar (23) to the car

riage-feed shaft; remove the drive 

collar. 

(6) Remove the friction-clutch spring 

(24) , friction-clutch disk (25) , felt 

friction plate (26), clutch driving 

disk (27), and felt friction plate (28) 

from the carriage-feed shaft. 

(7) Remove the two setscrews (29) that 

lock the carriage-feed ratchet (30) to 

the carriage-feed shaft; remove the 

ratchet. 

(8) Remove the carriage-feed driving gear 

(31), flat washer (32), and carriage

feed-clutch drum (33) from the car

riage-feed shaft. 

(9) Remove the setscrew that locks the 

drive collar (37) to the carriage-feed 

shaft (38) ; remove the shaft collar. 

b. Reassembly. 
(1) Reassemble the carriage-feed shaft as

sembly as indicated in figure 116; the 

sequence for assembling the parts 

is the reverse of the disassembly 

sequence. 

(2) Install the carriage-feed shaft assem

bly (par. 116b). 

118. Disassembly ond Reass:oembly of 

Carriage-Return Shaft Assembly 
(TT-4A/TG) 

(fig. 117) 

a. Disassembly. 
(1) Remove one paper-shaft bracket and 

the paper chute (par. 58a). 

(2) Remove the keyboard-transmitter 

(par. 61a). 
(3) Remove the carriage-return operating 

mechanism (par. 111a). 
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Machine screw, 10017 15. 
Lockwasher, 10405 16. 
Machine screw, 10003 17. 
Flat washer, 10450 
Lockwasher, 10403", 10429' 18. 
Ball bearing, 10755 19. 
Machine screw, 10003 
Flat washer, 10458•, 10459• 20. 
Lockwasher, 10403", 10429' 21. 
Bearing retainer, 57716' 22. 
Self-locking hexagonal nut, 23. 

10500 24. 
Ball bearing, 10755 
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Setscrew, 10209 26. Felt friction plate, 56765 
Shaft collar, 50209 27. Clutch driving disk, 51117 
Carriage-feed gear and fork, 28. Felt friction plate, 56765 

50116A", 54930A• 29. Setscrew, 10209 
Machine screw, 10005 30. Carriage-feed ratchet, 50201A 
Friction-adjusting collar, 31. Carriage-feed driving gear, 

56832A (includes item 18) 50884A 
Setscrew, 10209 32. Flat washer, 50887 
Friction-adjusting collar, 50199 33. Carriage-feed-clutch drum, 
Setscrew, 10208 50331 
Drive collar, 54928 34. Setscrew, 10209 
Friction-clutch spring, 50859", 35. Drive collar, 50336 

54934b 36. Setscrew, 10209 
Friction-clutch disk, 50198", 37. Drive collar, 59447 

54931" 38. Carriage-feed shaft, 50525 • Used on TT-4A/TG. • Used on TT-4B/TG. 
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Figure 116. Carriage-feed shaft assembly, exploded view. 

( 4) Mark the two teeth on the carriage
return driving gear that engage the 
last tooth on the carriage-return driven 

gear. (5) Move the carriage to a position that 

permits a wrench to be inserted into 
the two machine screws ( 1) that hold 

the decelerating cam (2) to the car
riage-return clutch assembly (12) ; 
remove the two machine screws and 
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1. Machine screw, 10001 
2. Decelerating cam, 50364 
3. Dowel pin, 10917 
4. Retainer ring; 10451 
5. Taper pin, 10852 
6. Taper pin, 10852 
7. Machine screw, 10003 

8. Lockwasher, 10403 
9. Flat washer, 10458 

10. Self-locking hexagonal nut, 
10500 

11. Ball bearing, 10759 
12. Carriage-return clutch assembly, 

50212A 

... / 

2 

�3 
TM5815-206-35-78 

13. Spacer, 52117 
14. Spacer, 50552 
15. Carriage-return-driving disk, 

50211 
16. Bearing, 10711 
17. Carriage- return- shaft driven 

gear, 50358 

Figure 117. Carriage-return shaft assembly (TT-J,AjTG), exploded view. 
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remove the declerating cam. If neces
sary, remove the two dowel pins 
(3) fro!"l the carriage-return clutch 

assembly. 

( 6) Support the carriage-return shaft with 
wooden blocks and drive the taper 
pins ( 5 and 6) from the carriage-re
turn shaft. 

(7) Remove the retainer ring (4) that se

cures the carriage-return clutch as
sembly to the carriage-return shaft; 

remove the carriage-return clutch 
assembly. 

(8) Remove the two machine screws (7), 

lockwashers (8), and flat washers (9) 
that hold the ball bearing ( 11) in 
the rear casting. 

(9) Remove the self-locking hexagonal 
nut (10) from the carriage-return 
shaft { 18) and remove ball bearing 
( 11) from the rear casting. 

(10) Remove the spacers (13 and 14) and 
carriage return driving disk (15) 

from the carriage-return shaft. 

( 11) Remove the carriage-return shaft by 

passing it through the rear casting; 

remove the bearing (16) and the car

riage-return-shaft driven gear ( 17) as 

they fall from the shaft. 

b. Reassembly. 
Note. If a new dec("lerating cam (2) is used, secure 

the new cam to the carriage-return clutch assembly (12) 
'with two machine screws (1). Drill from the back of 

the clutch, through the holes in the clutch, to provide 
holes in the cam for the dowel pins (3). 
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( 1) Reassemble the carriage-return shaft 

assembly as indicated in figure 117; the 

sequence for assembling the parts is 

the reverse of the disassembly se

quence. Be sure that the last tooth on 

the carriage-return driven gear is en

gaged with the teeth on the carriage

return driving gear that were marked 

during disassembly. 

(2) Replace the carriage-return operating 

mechanism (par. lllb). 

(3) Replace the keyboard-transmitter 

(par. 6lb). 

( 4) Replace the paper-shaft bracket and 

the paper chute (par. 58b). 

119. Disassembly and Reassembly of 
Carriage-Return Shaft Assembly 

(TI-48/TG) 
(fig. 118) 

a. Disassembly. 

( 1) Remove the paper-shaft bracket and 
the paper chute (par. 58a). 

(2) Remove the keyboard-transmitter 
(par. 61a). 

(3) Remove the manual carriage-return 

l ink (par. 108a). 

(4) Remove the carriage-return operating 
mechanism (par. 111a). 

(5) Mark the teeth on the carriage-return 
driving gear that engage the last 
tooth on the carriage-return driven 
gear. 

(6) Remove the two machine screws (1), 

lockwashers (2), and flat washers (3) 
that secure the bearing retainer (4); 
remove the bearing retainer. 

(7) Remove the two machine screws (5) 
and lockwashers (6) that hold the rear 
bearing cap to the frame ; remove the 

rear bearing cap. 

(8) Remove the two machine screws (7) 
and lockwashers (8) that hold the 
front bearing cap to the frame; re
move the front bearing cap. 

(9) Remove the self-locking hexagonal 
nut (9) and ball bearing (10) from 
the carriage-return shaft. 

(10) Lift the front of the carriage-return 

shaft (23) slightly and slide the bear
ing (20) toward the front of the shaft 
to clear the bearing !"eat in the tele
typewriter frame. 

(11) Tilt the carriage-return shaft (23) 
far enough forward to clear the car
riage-return dutch lever, and pivot the· 
lever so that it is parallel with the 
carriage-return shaft. Pull the car
riage-return shaft upward and for
ward to remove it from the teletype
writer. 

(12) Remove the retainer ring (11) and 
remove the assembled carriage-return 
clutch assembly (15) and decelerat
ing cam (13). 

( 13) Remove the two machine screws (12) 

that hold the decelerating cam (13) to 
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the carriage-return clutch as�<embly 
( 15) ; remove the cam from the clutch. 
If necessary, remove the two dowel 
pins ( 14) from the carriage-return 
clutch assembly. 

(14) Remove the spacers (16 and 17) from 
the carriage-return shaft. 

(15) Tap the taper pin ( 18) from the car
riage-return driving disk (19), and 
remove the driving disk and the bear
ing (20) from the carriage-return 
shaft. 

(16) Tap the taper pin (21) from the car
riage-return-shaft driven gear (22) 

and remove the gear from the car
riage-return shaft (23). 

b. Reassembly. 
Note. If a new decelerating cam (13) is used, secure 

the new cam to the carriage-return clutch assembly ( 15) 
with two machine screws (12). Drill from the back of 
the clutch, through the holes in the clutch, to provide 
holes in the cam for the dowel pins (14). 

(1) Reassemble the carriage-return shaft 
assembly as indicated in figure 118; 

the sequence for assembling the parts 
is the reverse of the disassembly se
quence. Be sure the last tooth on the 
carriage-return driven gear is engaged 
with the teeth on the carriage-return 
driving gear that were marked during 
disassembly. 

(2) Replace the carriage-return operating 
mechanism (par. 11lb). 

(3) Replace the manual carriag-e-return 
link (par. 108b). 

(4) Replace the keyboard-transmitter 
(par. 61b). 

( 5) Replace the paper-shaft bracket and 
the paper chute (par. 58b). 

120. Disassembly and Reassembly of 

Carriage-Return Clutch Assembly 
(fig. 119) 

a. Disassembly. 
(1) On the TT-4A/TG, remove the 

carriage-return clutch assembly ( 12, 

fig. 117) from the carriage-return 
shaft (par. 118a). 

(2) On the TT-4B/TG, remove the car
riage-return clutch assembly (15, fig. 
118) from the carriage-return shaft 
(par. 119::). 

(3) Remove the retainer ring (1, fig. 119) 

and flat washer (2) that hold the car
riage-return-clutch drum (3) on the 
end of the clutch sleeve (17)., 

( 4) Carefully remove the carriage-return
clutch drum (3) from the clutch 
sleeve (17); catch the nine position
ing balls ( 4) as the drum is removed. 

(5) On the TT-4A/TG, remove the ma
chine screw (5) that holds the adjust
ing collar ( 6) to the clutch sleeve (17); 

remove the collar, rubber spring (7), 

ball retainer ring (8), and friction 
disk (9). 

(6) On the TT-4B/TG, remove the ma
chine screw (10) that holds the ad
justing collar (11) to the clutch sleeve 
(17); remove the adjusting collar, 
friction-clutch spring (12), ball re

tainer ring (8), and friction disk (13). 

(7) Remove the felt friction plate (14) , 

carriage-return driving gear ( 15) ,  and 
felt friction plate (16) from the 
clutch sleeve (17). 

b. Reassembly. 
Note. The carriage-return-clutch drum (3) and the 

dutch sleeve ( 17) are matched parts. If replacement is 
necessary, replace both as a matched set. 

( 1) Reassemble the carriage-return clutch 
assembly as indicated in figure 119 ; 

the sequence for assembling the parts 
is the reverse of the disassembly 
sequence. 

(2) Install the carriage-return clutch as
sembly on the carriage-return shaft 
assembly (par. 118b (TT-4A/TG); 
par. 119b (TT-4B/TG) ) . 

(3) Adjust the carriage-return clutch as
sembly (par. 220). 

121. Disassembly and Reassembly of 

Keyboard-TransmiHer Drive Shaft 

Assembly 
(fig. 120) 

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

(par. 61a). 

(2) Remove one paper-shaft bracket and 
the paper chute (par. 58a). 

(3) On the TT-4B/TG, remove the two 
machine screws (1) and lock wash
ers (2) that hold the bearing cap to 
the frame; remove the bearing cap. 
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1. Machine screw, 10003 
2. Lockwasher, 10429 
3. Flat washer, 10459 
4. Bearing retainer, 67716 

Figure 118. 
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6. Machine screw, 10012 �. Self-locking hexagonal nut, 
6. Lockwasher, 10430 10500 
7. Machine screw, 10011 10. Ball bearing, 10759 
8. Lockwasher, 10430 11. Retainer ring, 10461 

Carriage-retunt aka.ft auemblJI (TT-4B/TG), ezploded Nto. 
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16. Spacer, 52117 
17. Spacer, 50552 
18. Taper pin, 10852 

12. Machine screw, 10001 

13. Decelerating cam, 50364 
20. Bearing, 10711 
21. Taper pin, 10852 

14. Dowel pin, 10917 

15. Carriage-return clutch 
assembly, 5 1642A 

19. Carriage-return driving disk, 
50211 

22. Carriage-return-shaft driven 
gear, 55164 

23. Carriage-return shaft, 55171 

Figure US-Continued 

(4) On the TT-4B/TG, remove the two 
self-locking hexagonal nuts (3), block

ing plate (27) , plain hexagonal nut 
(28) , and lockwashers (4) that hold 
the mounting bracket (26) to the 

frame. 
(5) Remove the two machine screws (16) , 

flat washers (17) , and lockwashers 

(18). On the TT-4B/TG, remove the 

bearing retainer (19) from the frame. 

(6) Remove the self-locking hexagonal 
nut (20) from the end of the trans

mitter drive shaft (25) . On the TT-
4B/TG, remove the spacer (21) .  Re
move the ball bearing (22) ; remove 
the transmitter drive shaft assembly. 

(7) Remove the two setscrews (5) that 

hold the clutch disk ( 6) to the trans
mitter drive shaft (25); remove the 

TT-4A/TG 

TT-4AIT8 

clutch disk (6) , felt friction plate (7) , 

clutch disk (8) , felt friction plate 
(9), clutch disk (10) , and friction

clutch spring (11) . 

(8) On the TT-4B/TG, remove the ma

chine screw ( 12) that locks the fric
tion-adjusting collar (13) to the drive 

collar ( 15) ; remove the friction-ad
justing collar. 

(9) On the TT-4B/TG, remove the set
screws (14) that lock the drive collar 
( 15) to the transmitter drive shaft; 

remove the drive collar and mounting 
bracket ( 26) . 

(10) On the TT-4A/TG, remove the two 

setscrews (30) that hold the friction
adjusting collar (31) on the transmit

ter drive abaft (25) ; remove the 
collar. 

• 

" 

TT-4e/Te 
lll!Mit---.... 

1. Retainer ring, 10453 
2. Flat washer, 50306 
3. Carriage-return-clutch drum, 

7. Rubber spring, 50259 (super
seded by item 12) 

13. Friction disk, 51678 
14. Felt friction plate, 50260 
15. Carriage-return driving gear, 

50257 
8. Ball retainer ring, 51651 

16. Felt friction plate, 50260 
17. Clutch sleeve, 516UA 

50186 
4. Positioning ball, 10908 
5. Machine screw 10010 
6. Adjusting collar, 50176 

9. Friction disk, 50258 
10. Machine screw, 10010 
11. Adjusting collar, 51697 
12. Friction-clutch spring, 55042 

Figure 119. Co.rricge-return clutch o.uemblJI, exploded vietiJ. 
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4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 

TT-<Ioi./TG 

TM�SI�-206·3�-81 .'?-· 

-- """'" 
Machine screw, 10005 22. Ball bearing, 10755 Machine screw, 10012• 12 

Lockwasher, 10430• liL Friction-adjusting collar, 23. Taper pin, 10854 
56832A (includes item 12) 24. Transmitter-shaft driven gear, Self-locking hexagonal nut, 

10501 14. Setscrew, 10208 55163 
Lockwasher, 10430• 15. Drive collar, 54928 25. Transmitter drive shaft, 615M•, 

65172. Setscrew, 10209 16. Machine screw, 10003 
Clutch disk, 50200 17. Flat washer, 10458•, 10459• 26. Mounting bracket, 55787• 

Lockwasher, 10403•, 10429• 27. Blocking plate, 56707• Felt friction plate, 56765 18. 
Clutch disk, 51117 19. Bearing retainer, 57716• 28. Plain hexagonal nut, 10505• 

Self-locking hexagonal nut, 29. Mounting stud, 10237• Felt friction plate, 56765 20. 
Clutch disk, 50198•, 54931• 10500 30. Setscrew, 10209 
Friction-clutch spring, 6091(", 21. Spacer, 60414• 31. Friction-adjusting collar, &0199 

64932. 

• U...S on 'M'-4A/TG. • UHCI on 'M'-4B/TG. 

Figure UO. Keyboard-transmitter drive altaft assembly, e:cploded 11ie10. 

(11) Tap the taper pin (23) from the trans
mitter-shaft driven gear (24); remove 

the transmitter-shaft driven gear 
from the transmitter drive shaft 
shaft (25). 

(12) Remove the mounting studs (29) 

from the frame. 
b. Reassembly. 

(1) Reassemble the keyboard-transmitter 
drive shaft assembly on the teletype

writer as indicated in figure 120; the 
sequence for assembling the parts 
is the reverse of the disassembly 

sequence. 

(2) Install the keyboard-transmitter (par. 
61b). 
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(3) Replace the paper-shaft bracket and 
the paper chute (par. 58b ). 

(4) Adjust the keyboard-transmitter fric
tion clutch (par. 145 or 146). 

122. Removal and Replacement of 

Motor-Stop Assembly (n�A/TG) 
(fig.121) 

a. Removal. 
(1) Remove the two self-locking hexa

gonal nuts (1) and lock washers (2) 
that hold the motor-stop contact shield 
(3) to the mounting studs (7); re
move the motor-stop contact shield and 
two lockwashers ( 4). 

(2) Disconnect the four cable leads from 
the motor-stop contact block (9); tag 
the leads. 

( 3) Remove the two machine screws ( 5) 
and lockwashers ( 6) that hold the mo

tor-stop bracket (30) to the frame; 
remove the motor-stop assembly. 

b. Replacement. 
( 1) Replace the motor-stop assembly as 

indicated in figure 121 ; the installa
tion sequence is the reverse of the re

moval sequence. 
(2) ·Adjust the motor-stop assembly (par. 

263). 

123. Disassembly and Reassembly of 

Motor-Stop Assembly (TT-4A/TG) 
(fig.121) 

a. Disassembly. 

(1) Remove the motor-stop assembly (par. 
122a). 

(2) Remove the two mounting studs (7) 
that hold the motor-stop contact block 

(9) to the motor-stop bracket (30); 
remove the motor-stop contact block. 
If necessary, remow� thf two setscrews 
(8) from the motor-stop contact block. 

(3) Remove the relay armature spring 
(10) from the motor-stop armature 
(16) and from the spring post on the 
motor-stop bracket (30). 

(4) Remove the two retainer rings (11 
and 12) and armature shaft (13) that 
hold the motor-stop armature (16) to 
the motor-stop bracket (30); remove 
the motor-stop armature. 

(5) Remove the two machine screws (14) 

and plain hexagonal nuts (15) from 
the motor-stop armature (16). 

(6) Remove the contact-lever shaft (17) 
that holds the contact lever (23) to 
the motor-stop bracket (30); remove 
the contact lever. 

(7) Remove the machine screw (18) and 
lockwasher (19) that hold the contact 

lever lug (20) to the contact lever 
(23); remove the contact lever lug. 

(8) Remove the two eccentric sleeves (21 
and 22) from the contact lever (23). 

(9) Remove the two machine screws (24), 
lockwashers (25), plain hexagonal 
nuts (26), and lockwashers (27) that 
hold the relay coil (29) to the motor
stop bracket (30). Unsolder the coil 
leads and remove the tubing (28), if 
necessary. 

b. Reassembly. 
( 1) Reassemble the motor-stop assembly 

as indicated in figure 121; the se
quence for assembling the parts is the 
reverse of the disassembly sequence. 

(2) Replace the motor-stop assembly (par. 
122b >· 

(3) Adjust the motor-stop assembly (par. 
264). 

124. Removal and Replacement of 

Motor-Stop Assembly (TT�B/TG} 
(fig. 122) 

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

and lockwashers (2) that hold the mo
tor-stop-switch cover (3) to the cover 

mounting studs ( 6) ; remove the mo
tor-stop-switch cover. 

(2) Disconnect the cable leads; tag the 
leads to facilitate reassembly. 

(3) Remove the two machine screws (4) 

and lockwashers ( 5) that hold the mo
tor-stop bracket (47) to the frame; 
remove the motor stop. 

b. Replacement. 
( 1) Replace the motor-stop assembly as 

indicated in figure 122; the se
quence for assembling the parts is the 
reverse of the removal sequence. 

(2) Adjust the motor-stop assembly (par. 

265). 

c;!llit;, 
,, .. 

157 



�-

f 

( 

.y,,l 
�:,·�',' 

"t-· 
' 

• 

\ ......... 

... , 12 

•&--6 13�� 
,/� 

II
� 

���� 
I 

� M 
Ia-� 

. �� 
� I zs 

e::_�-�--�� 
� 

·� 

1. Self-locking hexagonal nut, 
10500 

2. Lockwasher, 10403 
3. Motor-stop contact shield, 60967 
4. Lockwasher, 10403 
5. Machine screw, 10010-01 
6. Lockwasher, 10404 
7. Mounting stud, 60968 
8. Setscrew, 10203 
9. Motor-stop contact block E3, 

50969A (includes item 8) 
10. Relay armature spring, 50965 

11. Retainer ring, 51099 
12. Retainer ring, 51099 
13. Armature shaft, 60963 
14. Machine screw, 10350 
15. Plain hexagonal nut, 10520 
16. Motor-stop armature, 50952 

(includes items 14 and 15) 
17. Contact-lever shaft, 60962 
18. Machine screw, 10002 
19. Lockwasher, 10403 
20. Contact lever lug, 60975 

�II 

n 

t 

a 

'� 
� 

1115el5-20a-H-U 

21. Eccentric sleeve, 60957 
22. Eccentric sleeve, 50957 
23. Contact lever, 50955A (includes 

items 21 and 22) 
24. •Machine screw, 10012 
25. Lockwasher, 10404 
26. Plain hexagonal nut, 10505 
27. Lockwasher, 10404 
28. Tubing, 20732A 
29. Relay coil, 50271A 
30. Motor-stop bracket, 51407A 

Figure 111. Motor-.top cusemblJI (TT-lA/TG), e:rploded view. 

125. Disassembly and Reassembly of 
Motor-Stop Assembly (TT-48/TG) 

(fig. 122) 
a.. Disa.ssembly. 

158 

(1) Remove the motor <Jtop assembly (par. 
124a.). 

(2) Remove the two cover mounting studs 

(6) that hold the switch bracket (19) 
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1. Machine screw, 10393 1'1. Switch S5, 20144 33. Eccentric sleeve, 50957 
2. Lock washer, 10403 18. Switch insulator, 60617 34. Eccentric sleeve, 50957 
3. Motor-stop-switch cover; 60618 19. Switch bracket, 60627 s&. Contact lever, 60626A (includes 
4. Machine screw, 10012 20. Relay armature spring, 50965 items 28, 33, and 34) 
5. Lockwasher, 10404 21. Retainer ring, 10969 36. Machine screw, 10012 
6. Cover mounting stud, 60619 22. Retainer ring, 10969 37. Lockwasher, 10404 
7. Machine screw, 10139 23. Armature shaft, 60614 38. Nut plate, 60613 
8. Lockwasher, 10433 24. Relay armature, 60612A 39. Tubing, 20754-00.50 
9. Switch plate, 60609 25. Contact-lever pivot shaft, 10978 40. Wire, 22055-04.43 

10. Switch nut plate, 60298 26. Armature latch spring, 60625 41. Wire, 22000-02.03 
11. Switch S6, 20144 27. Armature latch pin, 60624 42. Wire, 22055-03.43 
12. Switch insulator, 60617 28. Armature latch, 60628 43. Wire, 22000-02.03 
13. Machine screw, 10139 29. Machine screw, 10001 44. Relay coil, 60604A 
14. Lockwasher, 10433 so. Lockwasher, 10429 45. Setscrew, 10211 
15. Switch plate, 60609 81. Flat washer, 10458 46. Contact-lever spring, 60607 
16. Switch nut plate, 60298 32. Contact-lever lug, 60976 47. Motor-stop bracket, 50951A 

Figure 1!!. Motor-stop a88emblJI (TT-J.B!TG), exploded view. 

to the motor-stop bracket (47); re

move the switch bracket. 

bracket (19); remove the switch and 
switch insulator (12). 

(3) Remove the two machine screws 
(7), lockwashers (8), switch plate 
(9), and switch nut plate {10) that 
hold the switch (11) to the switch 

(4) Remove the two machine screws (13), 
lockwashers (14), switch plate (15), 
and switch nut plate (16) that hold 
the switch (17) to the switch bracket 
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(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

(19); remove the switch and switch 
insulator (18). 
Remove the relay armature spring 
(20) from the relay armature (24) 
and fr0m the spring post on the mo
tor-stop bracket (47). 
Remove the two retainer rings (21 

and 22) and armature shaft (23) that 
hold the relay armature (24) to the 
motor-stop bracket (47); remove the 
relay armature. 
Remove the set screw ( 45) that holds 
the switch lever spring ( 46) in the 
motor-stop bracket ( 47) ; remove the 
switch lever spring. 
Remove the contact-lever pivot shaft 
(25) that holds the contact lever (35) 
on the motor-stop bracket (47); re
move the contact lever. 
Remove the armature latch spring 
(26) from the armature latch pin (27) 
and from the armature latch (28). 
Remove the armature latch pin (27) 
that holds the armature latch (28) to 
the contact lever (35); remove the ar
mature latch. 
Remove the machine screw (29), lock
washer, (30), and flat washer (81) 
that hold the contact-lever lug (32) 
to the contact lever (35); remove the 
contact-lever lug. 
Remove the two eccentric sleeves (33 

• 
and 34) from the contact lever (85). 
Remove the two machine screws (36), 
lockwashers (37), -and nut plate 
(38) that hold the relay coil ( 44) to 
the motor-stop bracket (47); remove 
the relay coil. 

Remove the tubing (39) and wires 
(40 through 43), if necessary. 

b. Rea.�sembly. 
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( 1) Reassemble the motor-stop assembly 
as indicated in figure 122; the sequence 
for assembling the parts is the re
verse of the disassembly sequence. 

(2) Replace the motor-stop assembly (par. 
124b). 

(3) Adjust the motor-stop assembly (par. 
266 through 269). 

126. Disassembly and Reassembly of Paper 
Shaft, Paper-Shaft Brackets, and 
Paper Chute 

(fig.123) 
a. Disassembly. 

(1) Remove the paper shaft, both paper
shaft brackets, and the paper chute 
(par. 58a). 

(2) Remove the four rubber mounts (5, 
6, 10, and 11) from the paper-shaft 
brackets (7 and 12). 

b. Reassembly. 

(1) Reassemble the paper shaft, paper
shaft brackets, and paper chute as in
dicated in figure 123; the sequence 
for assembling the parts is the reverse 
of the disassembly sequence. 

(2) Replace the paper shaft, paper-shaft 
brackets, and paper chute (par. 58b). 

127. Removal and Replacement of Motor 
Filter Box Assembly 

(fig. 124) 
a. Removal. 

( 1) Remove the teletypewriter from the 
mounting base (par. 69o.). 

(2) Remove the four machine screws (1) 
and lockwashers (2) that hold the 
filter box cover (3) to the mounting 
studs (16); remove the filter box cover. 

(3) Disconnect the electrical leads of the 
motor power cable (9); from the ter
minal board TB2 ( 48) ; tag the leads 
to facilitate reassembly. Remove the 
strain relief ( 4) that holds the mo

tor power cable to the filter box (62); 
remove the motor power cable. 

( 4) Disconnect the electrical leads of the 
motor-stop cable (13) and the motor 
cable from terminal board TB3 (38); 
tag the leads to facilitate reassembly. 

(6) Remove the four mounting studs (16) 
and lockwashers (16) that hold the 
filter box (62) to the frame; remove 
the assembled filter box and electrical 
components, and remove the four lock
washers (114) that are installed be
tween the filter box and frame. 

b. Replacement. 
( 1) Replace the motor filter box assembly 

as indicated in figure �24; the replace-
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9. Lockwasher, 10404", 10430• 1. Paper shaft, 50605A 
2. Machine screw, 10009 
3. Lockwasher, 10404", 10430• 
4. Paper chute, 50261A 
6. Rubber mount, 50252 

7. Paper-shaft bracket (lH) , 
6025A (includes items i 
and 6) 

10. Rubber mount, 50252 
11. Rubber mount, 50252 
12. Paper-shaft bracket (rH) 

50255A (includes items 
10 and 11) 

8. Machine screw, 10009 

• Ueed on TT4A/TG. • Ueed 011 TT4B/TG. 

Figure 1!3. Peper •lw.ft, paper-alwft braekets, tJM pt�per ckute, exploded view. 

ment sequence is the reverse of the 
removal sequence. 

(2) Reconnect all electrical leads that 
have been disconnected and coat the 
electrical connections with fungi-re
sistant c_ompound. 

( 3) Replace the teletypewriter on the 
mounting base (par. 59b). 

128. Disassembly and Reassembly of Motor 

Filter Box Assembly 
(fig.l24) 

a. Disassembly. 
( 1) Remove the motor filter box assem

bly (par. 127a). 
(2) Unsolder the leads that are connected 

to capacitor C22(30). Remove the 
two plain hexagonal nuts (17 and 24), 
lockwashers ( 18 and 25), terminal 
lugs (19 and 26), lockwashers (20 and 
27), and terminal lug (23) that hold 

capacitor C22 to the bracket on the 
filter box (62); remove capacitor C22, 
two machine screws (21 and 28), two 
lockwashers (22 and 29) and terminal 
lug (23). 

(3) Unsolder the leads that are connected 
to capacitor C15 (35). Re,move the 
plain hexagonal nut (31), lockwasher 
( 32), machine screw ( 33), and clamp 
(34) that hold capacitor C15 to the 
filter box (62); remove the capacitor. 

(4) Disconnect the leads from terminal 
board TB3 ( 38). Remove the two ma
chine screws (36) and lockwashers 
(37) that hold terminal board TB3 to 
the filter box ( 62) ; remove the termi-
nal board. 1 

(5) Unsolder the leads from resistor Rl 

( 44). Remove the plain hexagonal nut 

( 39), lockwasher ( 40), resistor mount

ing stud (41), and lockwasher (42) 
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1. Machine �Crew, 10308 
J. Lockwaaher, 10403 
a. Filter box cover, 61654 
4. Strain relief, 20718 
1. Terminal, 20706 
1. Terminal, 20708 
'7. Plug P3, 20402 
8. Terminal, 20721 
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9. Motor power cable 61653A 15. Mounting stud, 51068 
(includes items 6, '7, and 8) 16. Lockwasher, 10404 

10. Terminal, 20708 17. Plain hexagonal nut, 10611 
11. Terminal, 20706 18. Lockwasher, 10403 
12. Grommet, 20726 19. Terminal lug, 20736 
13. Motor-stop cable, 61166A 20. Lockwasher, 10403 

(includes items 10, 11, and 12) 21. Machine screw, 10308 
14. Loekwasber, 10404 22. Lockwasher, 10408 

Figure 11�. Motor filter bo:�: cu•emblJI, e:tf)loded tMtr7. 
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23. Terminal lug, 20735 37. Lockwasher, 10402 50. Lockwasher, 10403 
24. Plain hexagonal nut, 10511 38. Terminal board TB3, 20360 51. Machine screw, 10301 
25. Lockwasher, 10403 39. Plain hexagonal nut, 10516 52. Lockwasher, 10403 
26. Terminal lug, 20735 40. Lockwa1<her, 10404 53. Filter Z1 (TT -4A TG); FLI 
27. Lockwasher, 10403 41. Resistor mounting stud, (TT -4B/TG), 20210 

56220A 54. Machine screw, 10301 28. Machine screw, 10308 
29. Lockwasher, 10403 42. Lockwasher, 10404 55. Lockwasher, 10402 
30. Capacitor C22, 20200 43. Centering washer, 10456 56. Terminal board TB1, 20358 
31. Plain hexagonal nut, 10511 44. Resistor R1, 51628 57. Plain hexagonal nut, 10511 
32. Lockwasher, 10403 45. Centering washer, 10456 58. Lockwasher, 10403 
33. Machine screw, 10301 46. Machine screw, 10301 59. Machine screw, 10301 
34. Clamp, 20774 47. Lockwasher, 10402 60. Lockwasher, 10403 
35. Capacitor C15, 20212 48. Terminal board TB2, 20359 61. Capacitor Cl8 and C19, 20208 
36. Machine screw, 10301 49. Plain hexagonal nut, 10511 62. Filter box, 51647A 

Figure 124-Continued 

that hold resistor Rl to the brackets 
on the filter box ( 62) ; remove the 
centering washer (43), resistor, and 
centering washer (45). 

( 6) Pisconnect all leads from terminal 
board TB2 ( 48). Remove the two ma
chine screws ( 46) and lockwashers 
( 47) that hold terminal board TB2 to 
the filter box ( 62) ; remove the ter
minal board. 

(7) Unsolder the leads from filter Z1 or 
FL1 (53). Remove the two plain hex
agonal nuts (49), lockwashers (50), 

machine screws (51), and lockwashers 
(52) that hold the filter to the filter 
box ( 62) ; remove the filter. 

(8) Disconnect the leads from terminal 
board TBl (56). Remove the two ma
chine screws (54) and lock washers 
(55) that hold the terminal board to 
the filter box ; remove the terminal 
board. 

(9) Remove the four plain bexagonal 
nuts (57), lockwashers (58), machine 
screws (59), and lockwashers (60) 

that hold capacitors Cl8 and C19 (61) 

to the filter box (62); remove the 
capacitors. 

b. Reassembly. Reassemble the motor filter 
box assembly by reversing the procedures de
scribed in a(2) through (9) above. Replace the 
motor filter box assembly (par. 127b). 

Note. Rotate resistor Rl (44) to obtain a 
1,4-inch gap between the resistor terminal and 
the machine screw (28) that secure the capaci
tor (30). 

129. Disassembly and Reassembly of Line 
Terminal Board 

(fig.125) 

a. Dis'tBsembly. 

(1) Remove the line terminal board (par. 
64a). 

(2) Remove the plain hexagonal nuts (9) 
that hold the jumper wire (10) to two 
of the five binding posts (19); remove 
the jumper wire and the two lock

washers ( 11). 
(3) Remove the two plain hexagonal nuts 

(12), flat washers (13) , and insulat
ing washers (14) that hold the two 
shorting bars (15) to the terminal 
board (20); remove the two shorting 
bars. 

( 4) Remove the five plain hexagonal nuts 

··� t "�'!" � I. ---,.-...� � �� 01 � ���7 L>.,. � � �,a �� LO\ .'-.._ � ·�· 

�-15 .� 
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35-H �- TM5815-206-

1. Machine screw, 10024 12. Plain hexagonal nut, 
2. Lockwasher, 10405 10515 
3. Lockwasher, 10405 13. Flat washer, 10463 
4. Plain hexagonal nut, 14. Insulating washer, 

10509 50909 
5. Knurled nut, 10518 15. Shorting bar, 56197A 
6. Setscrew, 10214 16. Plain hexagonal nut, 
7. Plain hexagonal nut, 10515 

10515 17. Flat washer, 10463 
8. Lockwasher, 10404 18. Insulating washer, 
9. Plain hexagonal nut, 50909 

10515 19. Binding post, 20877 
10. Jumper wire, 51163A 20. Terminal board, 50602 
11. Lockwasher, 10404 

Figure If5. Line termi'lt4l board, exploded 11\etO. 
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(16), flat washers (17), and insulat
ing washers ( 18) that hold the five 
binding posts ( 19) to the terminal 
board ( 20) ; remove the binding posts. 

b. Reassembly. 
( 1) Reassemble the line terminal board 

as indicated in figure 125; the se
quence for assembling the parts 
is the reverse of the disassembly 
sequence. 

(2) Replace the line terminal board 
(par. 64b). 

130. Disassembly and Reassembly of 
Teletypewriter Frame Assembly 

(fig. 126) 

a.. Disassembly. 
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( 1) Remove the dust cover (par. 57 a.). 

(2) Remove the paper shaft, paper-shaft 
bracket, and paper chute (par. 58a.). 

(3) Remove the assembled teletypewriter 
from the mounting base (par. 59a.). 

(4) Remove the teletypewriter motor (par. 
60c). 

( 5) Remove the keyboard-transmitter 
(par. 61a.). 

( 6) Remove the platen assembly (par. 
62a). 

(7) Remove the two machine screws (15) 
and lockwashers (16) that hold the 
platen bracket (20) to the frame as
sembly. Remove the bumper (17), 
machine screw (18), and plain hexa
gonal nut (19) from the platen 
bracket (20). 

(8) Loosen the plain hexagonal nut 
(21) and remove assembled items (21 
through 25) from the frame assembly. 
Remove the plain hexagonal nut (21), 
platen lock (22), lockwasher (23), and 
wing nut (24) from the setscrew 
(25). 

(9) Remove the carriage assembly (par. 
63a.). 

(10) Remove the line terminal board (par. 
64a.). 

(11) Remove the instrument panel (par. 
65a.). 

(12) Remove the selector-magnet assembly 
(par. 86a.). 

(13) Remove the rangefinder (par. 87a. 

(TT-4A/TG) or 88a (TT-4B/TG) ) . 

(14) 

(15) 

(16) 

(17) 

(18) 

(19) 

(20) 

(21) 

(22) 

(23) 

(24) 

(25) 

(26) 

(27) 

(28) 

(29) 

(30) 

(31) 

(32) 

(33) 

(34) 

Remove the selector levers and Y-lev
ers (par. 89a (TT-4A/TG) or 90a 
(TT-4B/TG)). 
Remove the transfer-lever shaft as
sembly (par. 91a.). 
Remove the print-bail-blade shaft as
sembly (par. 92a.). 
Remove the signal bell assembly (par. 
93a.). 
Remove the function-selecting mech
anism (par. 94a). 
Remove the li�e-feed and platen-shift 
mechanisms (par. 95a. (TT-4A/TG) 

or 96a (TT-4B/TG)). 
Remove the square-shaft assembly 
(par. 97a.). 
Remove the function-shaft assembly 
(par. 98a). 

Remove the selector camshaft assem
bly (par. lOOa). 
Remove the main shaft assem
bly (par. lOla (TT-4A/TG) or 
102a. (TT-4B/TB)). 
Remove the code-ring cage (par. 
104a.). 

. ,/ 

Remove the function sensing lever 
group (par. 107a.). 

Remove the manual carriage-return 
mechanism (par. 108a.). 
Remove the carriage-feed mechanism 
(par. 109a (TT-4A/TG) or llOa 
(TT-4B/TG) ). 
Remove the carriage-return operating 
mechanism (par. llla.). 
Remove the carriage-rack drive-shaft 
assembly (par. 114a.). 
Remove the margin-bell assembly 
(par. 115a.). 

Remove the carriage-feed shaft as

sembly (par. llOa. (TT-4A/TG) or 
117a. (TT-4B/TG)). 
Remove the carriage-return shaft � 
sembly (par. 118a. (TT-4A/TG) or 
119a. (TT-4B/TG) ). 
Remove the keyboard-transmitter 
drive shaft assembly (par. 12la.). 

Remove the motor-stop assembly 
(par. 122a. (TT-4A/TG) or 124a. 

(TT-4B/TG) ). 

(35) Remove the motor filter box assem-. 
bly (par. 127a.). 

(36) On the TT-4A/TG, remove the two 
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machine screws (SO and 31) and two 
plain hexagonal nuts (29 and 32) 
from the frame assembly. 

(37) On the TT-4B/TG, remove the ma
chine screw (31) and plain hexagonal 
nut (32) from the frame assembly. 

(38) On the TT-4B/TG, remove the self
locking hexagonal nut (45) that holds 
the eccentric post (46) to the eccen
tric post bracket ( 49) ; remove the ec
centric post. 

(39) On the TT-4B/TG, remove the two 
machine screws (47) and lockwash
ers ( 48) that hold the eccentric post 
bracket ( 49) to the plate; remove the 
eccentric post bracket. 

(40) Remove the machine screws (88, 85, 
87, 39, 41, and 43) and lockwashers 
(84, 36, 88, 40, 42, and 44) that hold 
the frame assembly together ; disas
semble the frame assembly (50) if 
necessary. 

Note. Do not disassemble the frame as
sembly :unless a portion of it has been dam-

aged and must be replaced. 

b. Reassembly. Reassemble the teletype
writer frame assembly as indicated in figure 
126; the sequence for assembling the parts is 
the reverse of the disassembly sequence. 

131. Disassembly and Reassembly of Dust 
Cover 

(fig.127) 
a. Disassembly. 

( 1) Remove the dust cover (par. 57 a). 
(2) Remove the thumb nut (1), plain hex

agonal nut (2), lockwasher (3), and 
machine screw (4) that hold the 
ground loop of the copy light cable. 

(3) Remove the thumb nut (5), plain hex
agonal nut (6), lockwasher (7), ma

chine screw (8), and lockwasher (9) 
from the dust cover (46). 

(4) Remove the holder slide spring (10) 
from the copy holder (14) and from 
the holder slide ( 15). 

( 5) Remove the machine screw ( 11) and 
slide the assembled bolder slide from 
the dust cover (46). 

(6) Remove the cotter pin (12) and pin 
(13) that hold the copy holder (14) 
to the holder slide ( 15) ; remove the 
copy holder. 

(7) Remove the two plain hexagonal nuts 
(16 and 20), four lockwashers (17, 
18, 21, and 28), and two machine 
screws (19 and 24) that hold the 
grounding bond- (22) to the dust 
cover door (27) and to the dust cover 
(46). 

(8) Remove the three machine screws (25) 
and nuts (26) that hold the dust cover 
door (27) to the dust cover (46); re
move the dust cover door. 

(9) Remove the four machine screws (28) 
and nuts (29) that hold the assem
bled window frame (35) to the dust 
cover ( 46) ; remove the assembled 
window frame. 

(10) Remove the four machine screws (SO) 
that hold the window channel (31) 
to the window frame (85); remove 
the window channel and slide the win
dow glass (82) from the window 
frame. 

(11) Remove the four machine screws 
(33) that hold the window channel 
(34) to the window frame {85); re

move the window channel. 
(12) Remove tt.e two lamps (86 and 87) 

from their sockets in the dust cover 
(46). 

( 13) Remove the two plain hexagonal nuts 
(38) that hold the electrical leads of 
the copy light cable to the two copy 
light screws ( 44) ; remove the elec
trical leads and the four fiat washers 
(89 and 40). 

(14) Remove the two assembled copy light 
screws ( 44) from their seat in the 
dust cover. Remove the two bushings 
(41), fiat washers (42), and plain 
hexagonal nuts ( 43) from the copy 
light screws ( 44). 

( 15) Remove the grommet ( 45) from the 
dust cover (46). 

. b. Reassembly. 

(1) Reassemble the dust cover as indi
cated in figure 127; the sequence for 
assembling the parts is the reverse of 
the disassembly sequence. 

(2) Adjust the copy light screws (44) as 

described in paragraph 274. 
(8) Replace the dust cover (par. 57b). 
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1. Plain hexagonal nut, 10502 21. Plain hexagonal nut, 10509 38. Loc�asher, 10405 
2. Lockwasher, 10400 22. Platen lock, 50598 89. Machine screw, 10018-01", 
3. Flat washer, 50272 23. Lockwasher, 10431 10017• 
4. Machine screw, 10035-01 24. Wing nut, 10508 40. Lockwasher, 10405 
5. Lockwasher, 10405 25 . Setscrew, 10212 41. Machine screw, 10021', 10017' 
6. Machine screw, 10004 26. Setscrew, 10201 42. Lockwasher, 10405 

43. Machine screw, 10018 7. Lockwasher, 10429 27. Spacing collar, 51717 
8. Gasket, 50725 28. Cam follower stop stud, 51719 44. Lockwasher, 10405", 10431' 
9. Cotter pin, 10805 29. Plain hexagonal nut, 10502" 45. Self-locking hexagonal nut, 

10. Main shaft gear, 50597A 30. Machine screw, 10021• 10534' 
31. Machine screw, 10021 46. Eccentric post, 57894 • 11. Gear cover, 50853A 

12. Cotter pin, 10805 32. Plain hexagonal n.Jt, 10502 47. Machine screw, 10018• 
13. Worm, 50596 33. Machine screw, 10024", 48. Lockwasher, 10431• 
14. Worm bracket, 50858A 10024-01' 49. Eccentric post bracket, 57895' 
15. Machine screw, 10076 34. Lockwasher, 10405 50. Frame assembly, 51031A•, 
16. Lockwasher, 10430 35. Machine screw, 10018-01", 61096A' (includes bearing 
17. Bumper, 20762 10017-01' caps, three main castings, 
18. Machine screw, 10009", 11209' 36. Lockwasher, 10405 plate, dowels, and spring 
19. Plain hexagonal nut, 10516 37. Machine screw, 10018-01", posts) 
20. Platen bracket, 51464 10017' 

Note. The four bearing caps on the base frame (center) and the smaller of the two bearing caps on the plate 
(center, left) are on the TT-4B/TG only. 

• U...t on TT-4A/TG. 'U...t on TT4B/TG. 

Figure 126-Continued 

132. Disassembly and Reassembly of 
Teletypewriter Base Assembly 

(ftg. 128) 

a. Disa.ssembly . 
(1) Remove the dust cover (par. 57a). 

bing washer ( 17) and lockwasher (18) 
that hold the mounting stud (19) in 
the shock mount (21); remove the 
mounting stud ( 19) and fiat washer 
(20) from the shock mount (21). 

(2) Remove the mounting base (par. 59a). 
(3) Remove the two self-locking hexa-

(8) On the TT-4B/TG, remove the two 
self-locking hexagonal nuts (22) that 
hold the two eccentric posts (23) to 
the base (24); remove the eccentric 
posts. 

gonal nuts (1), lockwashers (2), ma

chine screws (3), and lockwashers 
(4) that hold the grounding straps 
(5) to the base (24); remove the 
grounding straps and the lockwashers 
(6). 

b. Rea.ssembly. 

(4) Remove the four machine screws (7) 
and nuts (8) that hold the four 
grounding straps (9) to the base (24); 
remove the grounding straps and the 
lockwashers (10). 

(1) Reassemble the teletypewriter base 
assembly as indicated in figure 128; 
the sequence for assembling the parts 
is the reverse of the disassembly 
sequence. 

(2) Replace the mounting base (par. 59b). 

(3) Replace the dust cover (par. 57b). 

(4) Adjust the eccentric posts (23) as de
scribed in paragraph 275. 

(5) On the TT-4A/TG, remove the four 
machine screws (11), lockwashers 
(12), and self-locking hexagonal nuts 
(13) that hold each of the four shock 
mounts (14) to the base (24); remove 
the shock mounts. 

133. Disassembly and Reassembly of 
lmmersionproof Cover 

(6) On the TT-4B/TG, remove the four 

machine screws ( 15), lockwashers 
(16), and self-locking hexagonal nuts 

(13) that hold each of the four as

sembled shock mounts (items 17 
through 21) to the base (24); remove 
the assembled shock mounts. 

(7) On the TT-4B/TG, remove the snub-

(fig. 129) 

a. Disa.ssembly. 

(1) Remove the retaining nut (1) that 

holds the air-relief valve (3) to the 

immersionproof cover (5); remove 

the outer seal (2) and the air-relief 

valve. 

(2) Remove the gasket (4) from the im-
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:!.. Thumb nut, 10518 17. Lockwasher, 10408 
2. Plain hexagonal nut, 10509 18. Lockwasher, 10408 
3. Lockwasher, 10405 19. Machine screw, 10335 
.G. Machine screw, 10323", 10364' 20. Plain hexagonal nut, 10517 
5. Thumb nut, 10518 21. Lockwasher, 10408 
f'. Plain hexagonal nut, 10509 22. Grounding bond, 51191A 
7. Lockwasher, 10405 23. Lockwasher, 10408 
R Machine screw, 10323 24. Machine screw, 10335 
�- Lockwasher, 10411 25. Machine screw, 10300 

10. Holder slide spring, 54948 26. Nut, 10510 
11. Machine screw, 10002 27. Dust cover door, 51472A 
12. Cotter pin, 10801 28. Machine screw, 10300 
13. Pin, 50935 29. Nut, 10510 
14. Copy holder, 53192 30. Machine screw, 10300 
15. Holder slide, 50675 31. Window channel (lh), 50834 
16. Plain hexagonal nut, 10517 82. Window glass, 50833 

• UNCI on TT4A/TG. • UNCI on TT4B/TG. 

168 

Figure 1!7. Dust cover, exploded view. 

TM5115-206-35-II 

33. Machine screw, 10300 
34. Window channel (rh), 50837 
35. Window frame, 50665A 

(includes items 30 through 
35) 

36. Lamp, 20701 
37. Lamp, 20701 
38. Plain hexagonal nut, 10515 
39. Flat washer, 10463 
40. Flat washer, 51481 
41. Bushing, 51106 
42. Flat washer, 10463 
43. Plain hexagonal nut, 10515 
44. Copy light screw, 55022 
45. Grommet, 51483 
46. Dust cover, 51488A", 60515A' 

(includes items 1 through 45) 
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1. Self-locking hexagonal nut, 

10501 
2. Lockwasher, 10404 

9. Grounding strap 50730A 

10. Lockwasher, 10404 

11. Machine screw, 10008 

TT-4A/TG 
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Tlll5815-206-35-19 

17. Snubbing washer, 59366 

18. Lockwasher, 10427 

19. Mounting stud, 59367 

20. Flat washer, 60727 

3. Machine screw, 10008-01 

4. Lockwasher, 10404 

12. Lockwasher, 10404 

13. Self-locking hexagonal nut, 21. Shock mount, 10911 

22. Self-locking hexagonal nut, 

10500' 5. Grounding strap 51137A 

6. Lockwasher, 10404 

10501 
14. Shock mount, 60860A 

15. Machine screw, 10008 23. Eccentric post, 59358" 

7. Machine screw, 10351 

8. Nut, 10522 16. Lockwasher, 10404 24. Base, 51470A•, 57731A' (In

cludes items 1 through 23) 

• Used on TT-4A/TG. • Used on TT-'B/TG. 

Figure 1!8. Teletypewriter base assembly, exploded ,iew. 

mersionproof cover (5) if loose or 

defective. 

b. Reassembly. Reassemble the immersion-

proof cover as indicated in figure 129; the se

quence for assembling the parts is the re

verse of the disassembly sequence. 

Note. Use gasket cement (Permatex No.2, or equal), 

as an adhesive when replacing the gasket ( 4). Replace 

a defective air-relief valve (3) that does not have a 

cracking pressure of 3.5 pounds per square inch (psi) 

±20 percent, and a reseating pressure of 2.5 psi ±10 

percent. 
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1. Retaining nut, 51830 
2. Outer seal, 10954 

170 

2 

� 
~ 

�-/ 

3. Air-relief valve, 51825 
4. Gasket, 51096 

Tlol5815-206-55-90 

5. lmmersionproof cover, 57730A 
(includes items 1 through 4) 

Figure 1!9. lmmer1ionproof cover, exploded view. 
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Section VII. TELETYPEWRITER ADJUSTMENT PROCEDURES 

134. General 
This section contains the requirements and 

adjustment procedures for Teletypewriters TT-
4A/TG and TT-4B/TG. Adjustment proce
dures are arranged in the proper sequence for 
a complete readjustment of the teletypewriter. 
When making individual adjustments, check 
all related adjustments. When it is necessary 
to remove- parts or subassemblies in -order to 

make an adjustment, refer to the specific re

moval and replacement instructions in para

graphs 56 through 133. Adjustments applicable 

to only the TT-4A/TG or to only the TT-4B/TG 

are so identified; otherwise adjustments apply 

to both models. 

135. Sequence Chart of Adiustments for 
TT-4A/TG and TT-48/TG 

Note. An asterisk in the TT-tA/TG or TT-tB/TG 
column of the following chart indicates that an adjust
ment procedure exists for that teletypewriter. 

Par. 
No. 

136 

137 

138 

139 
140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

Name 

Key lever-locking-bar 
adjustment. 

Transmitter-camshaft end
play adjustment. 

Cam-stop lever-latch end
play adjustment. 

Universal-bar adjustment . . . •  

Repeat-blocking-lever 
adjustment. 

Sensing-levers alignment 
and end-play adjustment&. 

Selector-levers and !lensing
levers clearance adjust
ment. 

Selector-levers end-play 
adjustment. 

Sensing-lever locking-bail 
adj·llltment. 

Transmitter friction-clutch 
adjustment. 

Transmitter friction-clutch 
adjustment. 

Transmitter contact adjust
ment. 

Start-stop eelecf.or-lever
latch adjustment. 

Keyboard-transmitter im
pulse length adjustment. 

Code ring and locking-bail 
cam-follower-lever end
play adjustment. 

TT-4AtrG I TT-4B{TG 

(•) 

{*) 

(*} 

(� 

(*) 

(•) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(•) 

(*) 
(*) 

(*) 

(*) 

(*} 

(*) 

(*) 

(•) 

(•) 

(*) 

(*) 

(*) 

Par. 
No. 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

179 

180 

Name 

Function ��ensing-lever end
play adjustment. 

Function-shaft driven gear 
end-play adjustment. 

Function-cam usembly 
&lignment. 

, Function-cam usembly 
alignment. 

Function-shaft drive-collar 
adjustment. 

Line-feed and figures-shift 
cam-followers clearance 
adjustment. 

Function stop-bar guide 
adjustment. 

Code-ring locking-bail cam
follower adjustment. 

Locking-bail shaft adjust-
ment. 

TT-4A{TG I TT4BtrG 

(*) (•) 

(•) (*) 

(*) 

(*) 

(*) 

(*) (•) 

(*) (•) 

(•) 

(*) 

Code-ring locking-bail 1· ......... , ( •) 

T-�::;�t ;.,dj�· 
..
.

. . . 
·(;). . . . �=� 

ment. 
Tra.nsfer-lever-shaft end

play adjustment. 
Transfer-lever roller-stud 

adjustment. 
Transfer-lever-spring ten

aion adjustment. 
Y -lever eccentric-stop 

preliminary adjustment. 
T -lever pivot stud adjust

ment. 
Y -lever stud bracket adjust

ment. 
Function-clutch clearance 

adjustment. 
Function-clutch latch 

adjustment. 
Function-clutch eeeentric 

post adjustment. 
Y -lever detent end-play 

adjustment. 
Y -lever detent and Y -lever 

adjustment. 
Y-lever friction adjustment .. 
Selector friction-clutch 

adjustment. 
Selector friction-clutch 

adjUlltment. 
Ra.ngefi.nder abaft adjust-

ment. 
Orientation lever adjustment. 
Selector-lever adjustment .... 
Selector-lever comb adjust-

ment. 
Selector-ma.gnet armature 

adjustment. 

(•) 

(•) 

(•) 

{*) 

(•) 

(*) 

:·: : :  : I 
(*) 
(*) 

(*) 

(*) 
(*) 
(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*) 

(*} 

(*) 

(*) 

(•) 

(*) 
(*) 
(*) 

(•) , . . . . . . .. . . 
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Par., 
No. Name 

181 Selecoor-magnet armature 
adjustment. 

182 Srop-lever adjustment ....... 
183 Armature upper-stop-ecrew 

adjustment. 
184 Armature lower-t�U>p-eerew 

adjustment. 
185 I Selecoor-magnet adjustments. 
186 Selecror-magnet armature 

and eelecror-lever clear-
ance adjustment. 

187 l Function punch-bar and 
aide-plate adjustment. 

188 l Function-lever-bracket 
adjustment. 

189 I Letters-ehift-lever shaft end-
play adjustment. 

190 I Function-clutch tenlion 
adjustment. 

191 I Function-f!haft flexible-
coupling disk adjustment. 

192 I Adjustment of angular 
relationship of function-
shaft parts. 

193 I Function-cam adjustment ... 
194 Carriage-feed ratchet 

adjustment. 
195 l Carriage-feed shaft drive-

collar adjustment. 
196 I Carriage-feed driving gear 

end-play adjustment. 
197 

I 
Carriage-feed driven gear 

adjustment. 
198 Carriage-feed pawl adjust-

ment. 
199 I Carriage-return clutch-lever 

shaft clearance adjust-
ment. 

200 I Carriage-return clutch-actu-
ating-lever adjustment. 

201 I CII.J"IUge-return clutch 
adjustment. 

202 I Carriage-feed-clutch drum 

adjustment. 
203 I Decelerating cam and car-

riage-feed-clutch JXlli-
tioning adjustment. 

204 I Carriage-return latch-trip-
ping-arm adjustment. 

205 l Square...haft sliding-gear 
bearing adjustment. 

206 Carriage position adjustment. 

I 'M'-olA/TG I TT-olBtrG 

.... ...... 

(*) 
(•) 
(•) (
'"

) 
(•

) 

(•
) 

(•
) 

(•) 
(•) 

.......... 

.......... 

(
'"

) ('"

) • • • • • • • •  0 .  
(•) (
•) (
•

) 
(•

) 

• • � ; • • a • • • 
(
'"

) .. .... .. .. .. 

.... .... .. 

. 
(
•
) ·c•> 

(•
) 

(•) (•) 
(•) (*) (*) 
(*) 

(•
) 

(*) 
..... . .... 

(*) 
(•) 
(•

) 

(•
) 

(

•
) 

.(•) 

(*) 

.(•) 

.(•) 

(•) 

(•) (•) 

('"

) 
(

•
) 

(

•
) 

(*) 
207 Ball bearing adjustment ..... _ (•) (

•) 

208 Carriage-ra.ck adjustment .... (•) 
(*) 

209 Carriage-rack drive-lhaft (•
) 

(*) 
JXleitiori adjustment. 

210 I Carriage-feed blocking . ..... . ... 

(

•
) 

adjusting lever and car-

riage-return blocking-
lever clearance adjust-
ment. 

172 

-Par. 
No. I Name I 'M'-olA/TG 

211 
212 

213 
214 

215 
216 

> 217 

218 
219 

220 

221 
222 

223 

224 

225 

226 

227 

228 

229 

230 

231 
232 

233 

234 

235 

236 

237 

238 

239 
240 
241 

I Carriage-return blocking- , ..... . .... 
lever adjustment. 

Carriage-feed blockinc-_!ever I (•) 
I 

adjustment. 
(•) Right-margin !ltop-ecrew I (•) 

I • • • · •  • • • • •  
adjustment. 

Carriage-return adj\llting- I ........ . . I (•) plate adjustment. 
Throw-out lever adjustment ·1· ........ ·1 (*) 
Carriage-return-clutch (•) 

.......... 
adjustment. 

Carriage-return-link I (•) 
I • • • • • •  • • • •  

adjustment. 
Carriage-return latch-trip- I (*) I • • • •  • • • • • •  

ping-arm adjustment. 
Carriage-feed friction- I (*) I (*) 

clutch adjustment. 
Carriage-return friction- I (*) I (•

) 

clutch adjustment. 

::=!u::�···t···(···)··· ., (*) 
(

'") adjustment. 
Carriage rear-trupJXlrt I (*) I 

bra.cket &djustment. 
Type-eelecting-arm and I (*) I 

function-selecting-arm 
adjustments. 

Square-sh&ft stop-arm torque I (•) 
I 

adjustment. 
Printing-bail-blade adjust- I (•) 

I 
ment. 

Printing-bail and ribbon- I (*) I 
lifter adjustments. 

Platen-trough-t!pring adjust- ! (
'") I ment. 

Platen-1haft end-play (*) 
adjustment. 

Platen-trough end-play I (•) 
I 

adjustment. 
Paper-guide adjustment ..... , .... ...... , 
Platen pressure-roller .......... 

adjustment. 

(*) 

(•) 
('") 

(•) 
(•) (*) 

(•) 
(•) 
(
'") (*) 

Platen pressure-rollers l (•) I• • • •  • • • • • •  
adjustment. 

Platen-assembly end-play I (•) 
I (•) and positioning adjust-

ment. 
Character-printing denaity I 

(*) 
I (•) adjustment. 

Figure&-�hift preliminary I (•) I (•) adjustment. 
Figures-shift position I (*) I (•) adjustment. 
Letter&-flhift position 

I 
(•) 

I· 

• •
•

• • • • • •  
adjustment. 

Lettera-ehift position . ......... I <•> 
adjustment . 

Platen-shift final adjustment ., (•) I (•) }>laten-blocking-arm adjust� .......... ('"

) ment. 
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I (*) 

(*) 

(•) 
(*) 

(*) 
(*) 
(*) 
(*) 
(•) 
(*) 

(*) 

( ') 

( ., 

(*) 
(*) 
(*) 
(*) 
(*) 
(*) 

(*) 

(*) 
(*) 
(*) 

(*) 
(•) 
(•) 

-·-� 

-

,.., Name TT-4Afl'G \ TT-4Bfl'G 
�·· 

-�-

242 1 Platen-blocking-arm bracket 

adjustment. 

243 \ Line-feed detent adjustment . 

244 Line-feed bell-c£ank adjust-

ment. 

245 1 Line-feed connecting-link 

adjustment. 

246 1 Line-feed connecting-link 

adjustment. 

24i 1 Margin-bell and bracket 

adjustment. 

248 I Manual carriage-return 

bracket adjustment. 

249 I Carriage-return trip-pawl 

adjustment. 

250 I Carriage-return trip-pawl 

adjustment. 

251 I Ribbon-feed mounting 

adjustment. 

252 I Ribbon-spool c-��haft 

adjustment. 

253 I Ribbon-feed-clutch spring 

adjustment. 

2M I Ribbon-reveree beam 

255 

256 

25i 

258 

259 

260 

261 

262 
263 

264 

265 

266 

267 

268 

adjustment. 

Ribbon-reveree detent-plate 

adjustment. 

Ribbon-spool driving-collar 

adjustment. 

Ribbon-spool friction

spring adjustment. 

Ribbon-sensing-lever adjust-

ment. 
Ribbon-reveree cam-follower 

adjustment. 

Signal-bell bracket adjust

ment. 
Signal-bell preliminary 

adjustment. 

Signal-bell final adjustment .. 

Motor-stop contact-lever 

lug adjustment. 

Motor-stop contacts and 

eccentric sleeves adjust

ments. 
Motor-stop contact-lever 

spring adjustment. 

Motor-stop-relay coil 

adjustment. 

Motor-stop switches and 

eccentric eleeves prelimi

nary adjustments. 

(*) 

(*) 
(*) 

(*) 

(*) 
(•) 
(•) 
(*) 
(•) 
(•) 

.. . .. .... . 

(•) 
(•) 
{*) 
M 

:(-} 
(•) 
(*) 

(*) 
(*) 
(*) 
(*) 

(•) 
(*) 

(*) 
(*) 
(*) 
(•) 
(•) 
(•) 
M 
{•) 
(•j 

I :: 
:� 

� • - • � 4 . .. . . 

.... . . . . .. .. .  (•) 

.. '"' " '" '  . . ... (*) 

.. . .... . . .  (*) 

.. . ..... . . (*) 

269 

Motor-stop contact-lever 

lug adjustment. 

Motor-stop eccentric sleeves 

final adjustment. (•) 
270 Motor gears backluh 

adjustment. 

. ......... 

I �-Par. 
No. I Name \ TT-4A/TG \ TT-4Bfl'G 

\ I 

271 

272 

273 
274 
275 

136. 

Motor-governor contacts \ (*) \ 
alignment. \ \ 

Governor-usembly locating -\ (*) I 
adjustment. 

1 ' 

Governor target adjustment .. \ (*) I 

I Copy-light screws adjustment. (*) 
Dust-cover cam-lock adjust- ......... . 

ment. 
\ 

(*) 
(*) 

(*) 
(*) 
(*) 

Keylever-Locking-Sar Adiustment 

(TT-48/TG) 
(fig.130) 

a. Requirement. There should be a .005- to 

.030-inch clearance between the keylever-lock-

ing bar and the keylevers. 

b. Adjustment. Loosen the three mounting 

screws and move the keylever-locking bar up 

or down to meet the requirement. Check both 

ends of the bar and tighten the mounting 

screws. Recheck the clearance. 

MOUNTING SCREW KEYLEVER·LOCKING BAR 

TM5815-206-S5-225 

Figure 130. Keylevcr-locki11.g-bar a.djustme11.t 

(TT-J,BjTG). 

137. Transmitter-Camshaft End-Play 

Adiustment 
(fig. 131) 

a. Requirement. There should be a .001- to 

.005-inch clearance between the spacer and the 

adjacent ball bearing when the cam end of the 

transmitter camshaft is pressed toward the key-

board casting. 

b. Adjustment. Loosen the setscrews in the 

clutch fork and insert a .003-inch gage between 

the spacer and the bearing. Press the trans

mitter camshaft and the clutch fork toward 

each other; align the setscrews with the fiats 
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on the cam shaft; and tighten the set screws. 
Remove the feeler gage. 

KEYBOARD 
TRANSMITTER CASTING 
CAMSHAFT 

�nnnrrv 
r4»'r ij! l .-$ET SCREW 

Figure 181. Transmitter-ccnuhaft ntd-plaJI 
cuijushnent. 

138. Cam-Stop Lever-Latch End-Play 
Adjustment 

(fig. 132) 

a. Requirement. There should be a .002- to 
.005-inch clearance between the cam-stop-lever 
latch and the keyboard casting. 

b. Adjustment. Loosen the setscrew and po
sition the cam-stop-lever-latch stud to meet the 
requirement in a above. Tighten the setscrew 
and recheck the requirement. 

REPEAT- BLOCKING LEYER 

ltE PEAT- BLOCKING
LEVER SPRING 

KEYBOARD CASTING 

TM5al5- 205-S$-·5 

Figure 13!. Cam-stop lever-latch nul-play adjautmext. 

139. Universal-Bar Adiustment 
(fig. 133) 

a. Requirement. There should be .005- to 
.015-inch clearance between the cam-stop lever 
and the cam-stop-lever latch when any key
lever is in the depressed position. 

b. Method of Checking. Depress each key
lever and see that the clearance between the 
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cam-stop lever and the cam-stop-lever latch 
meets the requirement . 

c. Adjustment. Loosen the lock nut and turn 
the universal-bar adjusting screw in or out to 
meet the requirement. Tighten the lock nut and 
recheck the clearance. 

CAM· STOP- r"'\ 
LEVER 

-=-

UNIVERSAL ., 1 
8AR 

LOCK NUT 
TM5815-206-S6·M 

Figure 133. Uxi11erBal-bo.r cuij!utmext. 

140. Repeat-Blocking-Lever Adjustment 
{TT-4B/TG} 

(fig. 134) 

a.. Requirement. There should be .045- to 
.050-inch clearance between the upper edges of 
the repeat-blocking lever · and cam-stop-lever 
latch when the cam-stop lever is in the re
stored (counterclockwise) position. 

b. Method of Checking. Rotate the transmit
ter camshaft manually until the cam-stop lever 
is in the restored position and the camshaft no 
longer turns. Measure the clearance between the 
repeat-blocking lever and cam-stop-lever latch. 

c. Adjustment. Loosen the locknut that se
cures the repeat-blocking-lever adjurting screw 
and turn the screw in or out to meet the re
quirement. Tighten the nut and recheck the 
clearance. 

CAM·STOI" LEVER 

6 -LOCK 
•uT 

TII5115-IOS-SI-tT 

Figure 13-'. Repeat-blocking-levet- CJdj.utmext 
(TT--'B!TG). 
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141. Sensing-Levers Alignment and End-Play 
Adjustments 

(fig. 135) 

a. Requirements. 
(1) Each sensing lever should be in align

ment (visual check) with its associ
ated code bar. 

(2) There should be a .001- to .003-inch 
clearance between the No. 1 sensing 
lever and the outer spacer when the 
No. 1 sensing lever is pressed toward 
the keyboard casting. 

b. Adjustments. 
( 1) Loosen the setscrew in the keyboard 

casting and slowly pull the pivot stud 
outward until the laminated washer 
can be removed. 

(a) If the sensing levers, as a group, 
were too close to the keyboard cast
ing, insert a new laminated washer, 
peeled to size, to meet requirement 
a($) above. 

(b) If the sensing levers were too far 
from the keyboard casting, peel lam
inations from the old washer and in
stall the old washer to obtain the 

(2) 
required alignment. 

Insert a .002-inch_feeler gage between 
the outer spacer and the No.1 sensing 
lever ; press the pivot stud toward the 
keyboard casting; tighten the set
screw ; and remove the feeler gage. 

�,� =r � , �ii��,·· ! ; ;; lh� 
' (oo,� 

.003' 

NO. I SENSING LEVEfC 
TM5815-206-35·192 

Figuf'e 115. Seming-leVn'l alignmn.t and ntd-p/.GJI 
CJdjUit1M1lta. 

142. Selector-Leven and Sensing-Levers 
Clearance Adiustment 

(tig.186) 

a. Requirement. There should be a .005-inch 
minimum clearance between each selector lever 

and its associated sensing lever when the se

lector lever is against a low part of its asso
ciated code-impulse cam and the sensing lever 
is in the counterclockwise position. 

b. Adjustment. Loosen the mounting screws; 
position the selector-lever comb to meet the 
requirement; and tighten the mounting screws. 
Check the start-stop selector-lever latch ad
justment (par. 148). 

COOE ·IMPULS E 
CAM 

IE LECTOR
LEVER COMB 

MOUNTING 
SCREWS 

SENSING 
LEVER 

TM 5815-20.·35-91 

Figv.n 1$6. Selector-levef'a and •eming-levef'a clear
axce CldiUit1Mftt. 

143. Selector-Leven End-Play Adiustment 
(fig.137) 

a. Requirement. There should be a .001- to 
.007 -inch clearance between the laminated 
spacer 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 
insert a new laminated washer, peeled to size, 
to meet the requirement. Reassemble the parts 

l 
.001"-.ocn-J 

SELECTOR-LEVER 

NO.I SELECTOR LEVER 

SENSI'IG·LEVER 
LOCKING 1A11.. 

PIVOT POST 
"''".,"""" TM�8t5·%06·35-M 

Figuf'e 111. Selector-lever• end-plflJI a.djUitment. 
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and recheck the clearance. Check the sensing
lever locking-bail adjustment (par. 144). 

144. Sensing-lever Locking-Bail Adiustment 
(fig. 138) 

a. Requirement. There should be equal clear
a:lce between the blade of the sensing-lever
locking bail and the projections on the upper 
end of the sensing-levers. 

b. Method of Checking. Depress R or Y key
lever. Turn the transmitter camshaft clock
wise by hand until the blade of the sensing
lever-locking bail engages the sensing levers. 
Check the clearances visually. 

c. Adjustment. Loosen the locknut and turn 
the eccentric bearing clockwise or counterclock
wise until the clearances are equal. Tighten 
the locknut and recheck the clearances. 

EOUAL CLEARANCE 
(VISUAL CHECK) 

LEV£ ItS 

'rM5815-206-35-2Z6 

Figure 1/18. Seming-lever locking-bail adjustme11.t. 

145. Transmitter Fridion-Ciutch Adiustment 
(TT-4A/TG) 

(fig.139) 

a. R_equirements. 

(1) There .should be a .005- to .025-inch 
clearance between the collar of the 
friction-clutch disk and the bearing 
of the clutch fork. 

(2) A pull of 25 to 30 ounces should be 

required to prevent the clutch fork 
from turning when the motor is on and 

-.· .. �>," 

the transmitter camshaft is 
erating any levers. 

b. Method of Checking. 
• 

(1) Insert a flat feeler gage between the 
collar of the- friction-clutch disk and 
the bearing of the clutch fork to de

termine the clearance. 
(2) Engage one arm of the clutch fork 

with the hooked end of a spring scale. 
Hold the scale tightly and turn the m� 

tor on. Press the space bar ; allow the 

transmitter camshaft to turn slightly 
until none of the cams are operating 
a lever; and read the scale. 

c. Adjustments. 

( 1) Loosen the two setscrews in the collar 
of the friction-clutch disk; position the 
disk until requirement a.(1) above ia 

met; and tighten the two setscrews. 
(2) Loosen the setscrews in the friction

adjusting collar and move the collar 
to increase or decrease compression of 

the friction-clutch spring, as neces

sary, to meet requirement a.(2) above. 
Tighten the setScrews and recheck the 

requirement. 

SET SCREWS 

FRICTION· 
ADJUSTING----.! 
COLLAR 

25 TO 30 OZ. TO 
KEEP FORK FROM 
'f'URNING 

FRICTION-CLUTCH 
SPRING 

I• FRICTION-CLUTCH DISK 

.005"-.025" CLUTCH FORK 

Figure 1/19. 

Tlii5815-206-35-IOI 

Trammitter frictiofi.-Clutclt. adjuatmeat 
(TT-+AJTG). 

146. Transmitter Fridion-Ciutch Adiustment 
(n-48/TG) 

(fig.140) 

a. Requirements. 
( 1) There should be .005- to .025-inch 

clearance between the collar of the 

friction-clutch disk and the bearing 
of the clutch fork. 

___ .,.t1'-- ·-�,_..,,._"'--"''" 
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(2) A pull of 25 to 30 ounces should be 
required to prevent the clutch fork 
from turning when the motor is on 
and the transmitter camshaft is not 
operating any levers. 

b. Method of Checking. 
( 1) Insert a flat feeler gage between the 

collar of the friction-clutch disk and 
the bearing of the clutch fork to de
termine the clearance. 

(2) Engage one arm of the clutch fork 
with the hooked end of a spring scale. 
Hold the scale rigid ; depress the space 
bar ; allow the camshaft to turn 
slightly until none of the cams is op
erating a lever ; and read the scale. 

c. Adjustments. 
(1) Loosen the two setscrews in the col

lar of the friction-clutch disk and po
sition the disk until requirement of 
a(1) above is met. Tighten the two 
setscrews. 

(2) Loosen the clamping screws in the fric
tion-adjusting collar and turn the ad
justing collar clockwise or counter
clockwise to obtain requirement a.(2) 
above. Tighten the clamping screws 
and recheck the requirement. 

FRICTION•AOJUSTING 
COLLAR 

TM5815·206·35·193 

Figure 1.+0. Trannnittcr friction-clutch Gdjust11tent 
(TT-.4B/TG). 

147. Transmitter Cont.:.act Adjustment 
(fig. 141) 

a. Requirement. There should be slight, but 
minimum, breaks in the signal drcuit between 

-�,, 

successive marking impulses when the trans
mitter camshaft is turned manually. 

b. Method of Checking. Connect a milliame
ter in series with the signal �ircuit. Press the 
LTRS key lever; slowly turn the motor by hand 
and observe the meter pointer as the trans
mitter camshaft revolves slowly. 

c. Adjustment. Turn the transmitter con
tact toward the contact bail until no breaks 
occur between successive marking impulses. 
Then slowly turn the contact away from the _ 

contact bail until a slight break occurs between 
marking impulses. If Distortion Test Set TS-
383/GG is available, perform the transmitter 
impulse length adjustment (par. 149). 

TRANSMITTER 
CONTACT 

CONTACT 

BAIL 

.003" 

MINIMUM 

START-STOP 

�-.......--
SELECTOR

LEVER 

LATCH 

START-STOP 

IMPULSE CAM 

START-STOP 

SELECTOR LEVER 

TM 5815-206-35· 102 

Figure 1-'1· Transmitter contact and start-stop 
•elector-lever-latch adj'UIItments. 

148. Start-Stop Selector-lever-latch 
Adjustment 

(fig. 141) 

a. Requirement. There should be a slight, 
but minimum, break in the signal circuit be
tween transmission of a fifth code impulse 
(marking) and the stop impulse when the 
transmitter camshaft is turned manually. There 
should be a .003-inch minimum clearance be
tween the start-stop selector lever and the 
start-stop selector-lever latch when the selec
tor lever is against a low portion of its cam . 

b. Method of Checking. Connect a millimeter 
in series with the signal circuit. Press the T 

key lever; turn the motor slowly by hand; and 

177 

f 
t 
lr· 

:I_ 

� i 
t;,_ 

i• 



-� 

... 

�f 

• 

1) 

observe the meter as the fifth code impulse end 
and the stop impulse begins. Check the clear
ance between the start-stop selector lever and 
the start-stop selector-lever latch with a feeler 
gage. 

c. Adjustment. Loosen the machine screws 
that hold the start-stop selector-lever latch. 
Move the latch to the right or left until a mini
mum break is obtained between the marking 
rifth code impulse and the stop impulse. Move 
the latch to the right to decrease the break and 
to the )eft to increase the break. When the 
start-stop selector lever is against a low part of 
its cam, check the clearance between the selec
tor lever and its latch. If the clearance is 
less than .003 inch, repeat the selector-levers 
and sensing-levers clearance adjustment (par. 
142). Then reposition the start-stop selector
lever latch to meet requirement a(2) above. 

149. Transmitter Impulse length Adjustment 
(fig. 142) 

Note. This adjustment requires the use of Distortion 
Test Set TS-383/GG and normally is performed at 
fourth- and fifth- echelon maintenance shops only. 

a. Requirements. 
( 1) The time length of each of the five 

code impulses (neutral operation) 
should be 100 ( -+- 5) divisions on the 
measuring scale of the TS-383iGG . 

(2) The time length of the atop impulse 
(neutral operation) should be 142 
( -+-7) divisions. 

(3) Each impulse should begin within five 
divisions of the zero marking on the 
Irteasuring scale of the test set and 
should end within five divisions of the 
zero marking for the next impul�. 

b. M etlwd of Checking. , 

178 

(1) Prepare the teletypewriter and the 
distortion test set for 100-wpm 
operation. 

(2) Check the keyboard-transmitter fric
tion clutch adjustment (par. 145 and 
146) ; readjust the clutch if necessary. 

(3) Remove the repeat-blocking-lever 
spring (fig. 132). 

( 4) Turn on the motor of the teletype
writer and the motor of the test set. 
Press the LTRS keylever and turn the 
measuring scale of the test set to 
align the visible impulses with their 
respective segments on the measuring 

scale. Check each impulse for its ap. 
plicable requirements (a above). 

(5) If the requirements are set, replace 
the repeat-blocking-lever spring (fig. 
132) and restore the teletypewriter for 
60-wpm operation (unless it is to 
be used for 100-wpm operation). 

c. Adjustments. 

( 1) Perform steps b { 1) through (3) 
above. 

(2) Adjust the mark transmitter contact 
until requirements a.(l) and ct(S) 
above are met. 

(3) Adjust the position of the start-stop 
selector-lever latch to meet require
ments a(2) and a(3) above. 

(4) Perform step c(5) above. 

TliiHI6-IOI-S5-tOS 

Figure JU. Transmitter impu.Ue ler&gth requiremexta. 

150. Code Ring and Locking-Bail 
Cam-Follower-lever End-Play 
Adiustment (n-48/TG) 

(fig.143) 
Note. This adjustment should be made only when 

the code-ring cage has been removed from the machine 
(par. 1044). 

a. Requirement.. 
. (1) There should be .002- to .004-ineb 

clearance between the code-ring col
lar and the ball retainer. 
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(2) There should be .002- to .010-inch 
clearance between the sleeve bear
ing and the locking-bail cam-fol
lower lever. 

b. Method of Checking. 

(1) Insert a flat feeler gage upward from 
the bottom of the code-ring cage into 
the space between the code-ring col
lar and the ball retainer. 

(2) Insert a flat feeler gage upward from 
the bottom of the code-ring cage into 

the space between the sleeve bearing 
and the locking-bail cam-follower 
lever. 

c. Adjustment. Loosen the two setscrews 
that clamp the code-ring collar and the sleeve 
bearing to the shaft of the code-ring cage. (One 
setscrew is accessible from the bottom of the 
code-ring cage. To loosen the other setscrew, 
insert a wrench between the top center stop 
bars and through the access hole in the code
ring cage spacer.) Insert a .003-inch flat feeler 
gage between the ball retainer and code-ring 
collar; hold the gage in place, shift the sleeve 
bearing to meet the requirement in a(2) above; 
and tighten the setscrews. Recheck the 
clearance. 

LOCKING·IAIL CAlli· � �---1. FOLLOWEll LEVEll 1 �k t 

CODE-fliNt 
CAGE 

......... COO£-Jtii!IS C>OI..L.AII 

TIIISIIS·Zot;-15-tZT 

Figure 143. Code ring and locking-bail cam-followf!'f'
lever end-play adjustme11t (TT -48/TG). 

151. Function-Sensing-Levers End-Play 
Adiustment 

(fig. 144) 
Note. Perform this adjustment whenever the code

ring cag£- i& changed, replaced, or removed (par 104a). 

a. Requit·em.ent. There should be .001- to 
.005-inch clearance between the flat washer 
and the line-feed sensing lever. 

b. Method of Checking. Use fiat feeler gages 

.�:·�-"' 

to check the clearance between the line-feed 
sensing lever and the flat washer. 

c. Adjustment. Remove the code-ring cage 
and either peel as many la.minations as neces
sary from the laminated washer or install a 
new laminated washer, peeled to size. Remove 
.all burrs from the laminated washer. Reassem
ble the parts, recheck the clearance, and re

move additional laminations, if necessary. 
Check related adjustments (par. 157, 158, 166, 
and 222). 

FLAT WASHER- �AI� Ill 

LINE-FEED 
SENSING LEVER 

TM5815-206-35-228 

Figure 144. Function-sensing-let•e1'11 end-play 
adju$tment. 

152. Function-Shaft Driven Gear End-Play 
Adjustment 

(fig. 145) 
a.. Requirement. There should be a .001- to 

.004-inch clearance between the function-shaft 
driven gear and the inner flat washer when 
the eriven gear is pressed against the outer 
flat washer. 

b. Adjustment. 
( 1) Remove the function-shaft assembly 

(par. 98a). 
(2) Remove the function cam (44, fig. 

102), sleeve bearing (45), print cam 
( 42), flexible coupling disk ( 40), 
clutch spring (38), function-clutch 
drum (37), retainer ring (36), and 
flat washer '(35). 

(3) Add or remove spacers (34) as re

quired; replace the flat washer andre

tainer ring; and recheck the clearance . 

(4) Reassemble and install the function

shaft assembly (par. 98b). 
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DRIVEN GEAR 

FUNCTION SHAFT 

'-....._� INNER -� FLAT WASHER 

Figure 145. 

RETAINER RING 

TM5815-206·3S-229 
Function-slw.ft driven gem· end-play 

adjustment. 

(5) Check all related adjustments (par. 
161, 155, 225, and 168 through 170). 

153. Function-Cam Assembly Alignment 
(TT-4A/TG) 

(fig. 146) 

a. Requirement. The function-sensing lev
ers must be aligned with their respective cams 
on the function-cam assembly. 

b. Adjustment. Remove the function-shaft 
assembly (par. 98a). Loosen the setscrews in 
the transfer-lever-restoring earn and remove 
the earn, bearing, and laminated washer from 
the end of the function shaft. Either peel lami
nations from the washer or install a new lami
nated washer, peeled to the proper thickness, 
to meet the requirement in a above. Remove 
all burrs from the laminated washer; replace 
the parts on the function shaft; and install the 
function-shaft assembly on the teletypewriter 
(par. 98b). Recheck the alignment (a above) 
and readjust if necessary. Check related ad

justments (par. 156, 193, 161, 162, and 227). 

FUNC fiOH· SENSING 

EVERS 

BEARING 

180 

FRICTION

ADJUSTING 
COLLAR 

TM�15·206·35·104 

Figure 146. Function-cam assembly alignment 

(TT-4A;TG). 

154. Function-Cam Assembly Alignment 
(n-48/TG) 

(fig. 147) 

a. Requirement. The function-sensing levers 
must be aligned with 

-
their respective cams. on 

the function-cam assembly. 
b. Adjustment. Remove the function-shaft 

assembly (par. 98a). Remove the mounting 
screw transfer-lever-restoring cam, locking
bail earn, bearing and laminated washer from 
the end of the function shaft. Either peel the 
laminated washer or install a new laminated 
washer, peeled to the proper thickness, to meet 
the requirement in a above. Remove all burrs 
from the laminated washer; replace the parts 
on the function shaft; tighten the mounting 
screw and install the function-shaft assembly 
in the teletypewriter (par. 98b). Recheck the 

alignment (a above) and readjust if necessary. 
Check related adjustments (par. 156, 192, 193, 
161,.162, and 227). 

FUNCTION 
SHAFT 

FUNCTION-SENSING 
L EVERS. 

FUNCTION CAM 
ASSEMBLY 

MOUNTING SCREW 

�TRANSFER-LEVEll· 
RESTi>RI,_G CAM 

LOCKING-BAIL CAM 
FUNCTION-SENSING 
CAMS 

TM5815-206-S5-Z30 

Figure J-'7. Function-cam assembly alignment 

(TT-!IBjTG). 

1 55. Function-Shaft Drive-Collar Adiustment 
(TT-48/TG) 

(fig. 148) 
Note. This adjustment should be made only during 

disassembly and reassembly of the function shaft. 

a. Requirement. There should be .015- to 

.030-inch clearance between the drive collar and 
the friction-clutch plate. 

b. Adjustment. Remove the friction-adjust
ing collar (fig. 147), loosen the setscrews in 
the drive collar, and position the drive collar to 

meet the requirement 'in a above. Tighten the 

,.,. 
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setscrews and recheck the clearance. Replace 
the friction-adjusting collar and make the 
square-shaft stop-arm torque adjustment (par. 

225). 

CLUTCH OUTER DISKS 

. 015·- .030. 

TM 5815-206-35-105 

Figure US. Function-shaft drive-collar adjustment 
(TT--'-B/TG). 

156. Line-Feed and Figure-Shift 
Cam-Followers Clearance 
Adiustment 

(fig. 149) 

a. Requirement. The clearance between the 
roller of the line-feed cam follower and the 
line-feed cam should equal the clearance be-

CARRIAGE -RETURN FIGURES -SHIFT 
SENSING LEVER SENSING LEVER 

LINE·F EEO. CAM 
FOLLOWER 

SPACING 
COLLAR "'t\:V'" 

SET SC REW 
* EQUAL SPACES 

TM�81�·206·3�·194 

Figure 149. Line-feed and figures-shift cam-folUJwers 
clea1·ance requirement. 

� 

tween the roller of the figures-shift cam fol
lower and the figures-shift cam. 

b. Adjustment. Loosen the -setscrews in the 
spacing collar. Shift the collar right or left un
til the requirement in a above is met. Tighten 
the setscrews. 

157. Function Stop-Bar Guide Adiustment 
(fig. 150) 

a. Requirements. When the teletypewriter 
is in the stopped position there should be a 
.010- to .020-inch clearance between the car
riage-return sensing lever (middle lever) and 
its associated function stop bar, and a .005-inch 
minimum clearance between the line-feed sens
ing lever and the figures-shift sensing lever 
and their associated function stop bars. 

b. Adjustment. Loosen the two machine 
screws that mount the function stop-bar guide . 
Turn the function stop-bar guide either clock
wise of counterclockwise until the require
ments in a above are met. Tighten the ma
chine screws. Check related adjustments (par. 
158, 165, 166, and 224). 

FUNCTION SHAFT 

NOTE: 

FUNCTION 
STOP BARS 

FUNCTION-SENSING 
LEVERS 

FUNCTION-SENSING
LEVER CAM 

LINE-FEED (UPPER) AND FIGUR ES-SHIFT (LOWER) 

SENSING L EVERS CLEARANCES ARE .005• MIN. 
TM5815- 206-35-231 

Figure 150. Function stop-bar guide adjustment. 

158. Code-Ring Locking-Bail Cam-Follower 

Adiustment (TT-4B/TG) 
(fig. 151) 

a. Requirement. The blade of the locking
bail lever should operate between the letters and 
J stop bars without touching either stop bar. 

b. Adjustment. Loosen the mounting screw 
that holds the cam follower to the cam-follower 
lever. Position the cam follower until the re
quirement in a above is met. Tighten the 
mounting screw. Set up, alternately, letters 
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and J code groups on the code rings and check 
the requirement visually. Readjust if neces
sary. Check the related adjustment (par. 159). 

MOUNTING 
•cREW 

LOCK ING·BAII. 
LEVER 

L[TT[ItS 
�<"- .TOP BAR 

1---- CAM-FOLLOWER 
LEVER 

• 'o FUNCTION SHAFT 

TM6111&-ZO...S&·U2 

Figure 151. Code-ring locking-bail «J:m-fol«rwer e&d
ju.tment (TT-J,BjTG). 

159. Locking-Bail Shaft Adjustment 
(n-48/TG) 

(fig. 152) 
a. Requirements. 

( 1) There should be .010- to .020-inch 
clearance between the code-ring lock
ing bail and the code-ring projections 
(B, fig. 152) when the function shaft 
is in the stopped position. 

(2) There should be .002- to .005-inch end 

CODE-8AR 
CAGE PLATE 

A. TOP VIEW 

-002 ·-.00$. 
t 
f 

8£T $CREW 

CODE-RING LOCKING 
SAIL 

Q.jJ u Q l�-�···-=· 
� CODE-RING STOPS 

8. SlOE VIEW Tlol5815-206-35-233 

Figure 152. Locking-bail ahaft adju.atm.ent 
(TT4B/TG). 

. .  , 

play in the locking-bail shaft (A, 
fig. 152). 

b. Method of Checking. 

(1) Set the function shaft to the stopped 
position and plal!e the No. 1 code ring 
so that its projection is aligned with 
the locking edge of the code-ring 
locking bail. Check requirement a(I) 
above with a feeler gage. 

(2) Insert a flat feeler gage betwt>cn the 
collar of the locking-bail lever and 
the code-bar cage plate to determine 
the end play . 

c. Adju3tment. Loosen the setscrews in the 
collar of the locking-bail lever. Rotate the lock
ing-bail shaft until the requirement in a(l) 
above is met. Position the locking-bail lever to 
obtain the requirement in a(2) above. Tighten 
the setscrews in the collar of the locking-bail 
lever and recheck both clearance requirements. 

160. Code-Ring Locking-Bail Adjustment 
(n-48/TG) 

(fig. 153) 
a. Requirement. The elearance between the 

code-ring locking bail and the locking projec
tion on each code ring should be equal for both 
marking and spacing positions of the code ring. 

b. Adjustment. Position the Y-levers for 
either R or Y code combination and pull the 
transfer-lever latch downward (t.;g. 156). Turn 
the motor by hand until the locking-bail spring 
pulls the code-ring locking bail against the code 
rings. Loosen the mounting screws and posi
tion the code-ring locking bail until the require-

NO.I CODE RING (SPACE POSITION) 

.MOUNTING SCREW 

CAM-F OLLOWER 
LEVER 

8AIL 

SHAFT 
TM5815-206·"·106 

Figure 153. Code-ring locking-bail adjuatment 
(TT-J,BjTG). 
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11ent is met. Tighten the mounting screws and 
recheck the clearances. 

t61. T-lever Alinement Adjustment 
a. Requirement. The T-levers should be 

aligned as closely as possible with their respec

tive Y-levers and code rings. Any offset be
tween the Y-levers and code rings should be 
equally divided between the T-levers and Y

Jevers and between the T -levers and code rings 
(B, fig. 154). 

b. Adjustment. On the TT-4A/TG, loosen 
the two setscrews in the front and rear shaft 
eollars on the transfer7lever shaft. On the TT-
4B/TG, loosen the clamping screws in the 
front and rear shaft collars (A, fig. 154). Slide 

TRANSFER 
LEVER 

A. TOP VIEW 
(CODE-RING CAK 

REMOVED) 

8. SIDE VIEW 

T-LE'IIEitl 

T·LEVERS CENTERED 

BETWEEN COOE RINGS 
AND Y-LEVERS 

(VISUAL CHECIO 

Tllol$815-206-35-107 

Figur. 154. T-lever alil!flmntt ed;tL3tme7�.t. 

the transfer lever in or out to meet the require
ment in a. above ; slide the front .shaft collar 
against the bearing; and tighten the clamping 
screw. Perform the �.ransfer-lever-shaft end
play adjustment (par. 162) and c heck the re
lated adjustment (par. 168). 

162. Transfer-lever-Shaft End-Play 
Adiustment 

(fig. 155) 
a.. Require·ment. There should be .002- to 

.005-inch clearance between the rear shaft col
lar on the transfer-lever shaft and the frame. 

b. Adjustment. On the TT-4B/TG, loosen 
the clamping screw in the rear shaft collar. 
On the TT-4A/TG. loosen the setscrews in the 
rear �haft collar. Hold the front collar against 
the frame; move the rear collar to meet the re
quirement in c ,.bove; and tighten the clamping 
screw or setscrews. 

FRAME ' ) 
� � .L:.. 

SttAFT� 
COLLAR 
(REAR) 

TM5815-206-35-Z34 

Fig11.u 155. Tran.sf�r-lwer-ahajt e7td-plaJ1 Gdj1atmcmt. 

163. Tranafer-lever Roller-Stud Adjustment 
(fig. 156) 

a.. Requirement. There should be .007- to 
.020-inch clearance between the transfer lever 
and the latching surface of the transfer-lever 
latch when the transfer•lever roller is against 
a lobe of the transfer-iever restoring cam. 

b. Adjustment. Loosen the self-locking hexa

gonal nut and set the transier-lever-roUer stud 

for maximum eccentricitv. Rotate the motor 

o( the teletypewriter by 
·
hand until th� roller 

i.s against a lobe of the transfer-lever restor

ing cam. Turn the stud in a counterclockwise 
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direction until the required clearance is ob
�ined, and tighten the self-locking hexagonal 
�ut. 

T�ANSFE�·LEVE� LATCH 

.007" - .ozo• TMH�-�-U-IOe 

Fir:ure 156. Tra:mfer-lever roller-atud odj.utmntt. 

164. Transf�r-Lever-Spring Tension 
Adjustment {n-48/TG) 

(fig.157) 
a. Requirement. A pull of 4% to 51jl! pounds 

should be required to start the transfer lever 
moving away from the transfer-lever restoring 
cam. 

•i TO sj- U. fiULL TO 
ITA�T LIVE� � 

........ ICAL.E � 

�- ,.' 

Tlt5at5-t0.·15-U5 

Figure 151. Tra:mfer-lever-aprin.g ten.sion a.cli.utmeft.t 

(TT--'B!TG). 
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b. Adjustment. Loosen the clamping screw; 
turn the eccentric spring post to meet the re
quirement in a above; and tighten the clamp.. 
in� screw. 

165. Y -lever Eccentric .Stop Preliminary 
Adjustment 

(fig. 158) 
a. Requirement. The Y-lever eccentric stop 

should be positioned midway between the 
Y-levers. 

Note. When making the following adjustment, be 
·very careful to prevent damage to the function shaft 
when inserting the tool into the set screw. 

b. Adjustment . Set the Y-levers for either 
R or Y code combination. Loosen the setscrew 
which locks the Y-lever eccentric stop. Pull 
the transfer-lever latch downward to cause the 
T-levers to engage theY-levers. Tum the eccen
tric clockwise until it contacts theY-levers that 
are in the space position. Note the position of 
the slot in the end of the stop. Now turn the 
eccentric stop counterclockwise until it con
tacts theY-levers that are in the mark position. 
Note the position of the slot in the end of the 
atop. Tum the stop to a -position midway be
tween the two noted positions and tighten the 
setscrew. Check related adjustments (par. 169, 
172, and 185). 

CODE-RING 

�AGE 

CODE RINGS 

Y-LEVER 

ECCENTRIC 

STOP 

Y·LEVERS 

TM5815-206-35-236 

Figure 158. Y-lever eccentric atop preliminaTJI 
adj.utment. 

166. T -lever Pivot Stud Adiustment 
(fig. 159) 

a. Requirement. The T -levers should engage 
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the Y-levers an etJ.ual amount for both mark 
and space positions of theY-levers. 

iJ. Mrthad of Checking. Turn the motor man
ualiy until the transfer lever is latched and the 
function shaft is in the stopped position. Set 

the Y-levers to the R code combination posi

tions. Pull the transfer-lever latch downward 
to cause t.he T -l('vers to engage the Y -levers. 
Check th� amount of engagement visually. 
Turn the motor manually to restore the trans
fer lever and the T-levers. Set the Y-levers to 
the Y code combination positions. Trip the 
transfer lever and check the amount of engage
ment visually. 

c. Adjustment. Loosen the plain hexagonal 
nut on the rear of the T-lever pivot stud. Po
sition the T-lever pivot stud to the normal di
reetion of maximum eccentricity, as shown in 
figure 159. Then reposition the pivot stud to 
meet the requirement in a above. Tighten 
the nut. Check related adjustments (par. 165 

and 169). 

Y·LEVER 
PIVOT STUD 

NORMAL D I RECT ION 
OF MAXIMUM ECC E N T RICITY 

T-LEVERS 

!)(; Ill Y-LEVER 
ECCENTRIC STOP 

l I -=-Y·LEVERS 

EQUAL 
ENGAGEMENT 

(VISUAL CHECK) 

TM5815-206-35-237 

Figure 159. T-lever pivot 1tud adju8tmew.t. 

167. Y-lever Stud Bracket Adjustment 
(TT-48/TG) 

Note. The Y-lever eccentric stop preliminary adjust

ment (par. 165) should be completed before this adjust
ment is performed. 

a. Requir·ement. 

(1) There should be 0.002- to 0.005-inch 

clearance between the spacer and the 
fiat washer (A, fig. 160). 

(2) The Y-lever eccentric stop and the Y
lever pivot stud should be locked in 
place by the Y-lever eccentric tie (B, 
fig. 160). 

-

b. Method of Checking. Check the require
ment in a(l) with feeler gages; check the 

requirement in a(2) visually to make sure that 

the Y-lever eccentric tie is engaging the Y
lever eccentric stop. Check to make sure that 

the clamping screw of the Y-lever stud bracket 

and the mounting screws of the Y-lever eccen

tric tie are tight. 

c. Adjustment. 

( 1) Loosen the mounting screws of the 

Y-lever eccentric tie and the clamping 

screw of theY-lever stud bracket. Po
sition the bracket to meet the require

ment in a( 1) above. Tighten the 

clamping screw. 

(2) Shift the Y-lever eccentric tie 
gage the Y-lever eccentric 

Tighten the mounting screws. 

to en

stop. 

.002"·.005" 

SPACER 

FLAT WASHER, 
A. SI DE VIEW 

U =>"' T-LEVERS 

Y-LEVER ECCENTRIC 
STOP 

Y-LEVER 
ECCENTRIC TI E � 

Y-LEVER STUD 
BRACKET 

CLAMPING SCREW 

Figure 160. 

Y·LEVER PIVOT STU 

�Y-LEVERS 

8. FRONT VIEW 

TM5815-206-35-109 
Y-lever atud bracket adjustment 

(TT-J,BjTG). 
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168. Function-Clutch Clearance Adjustment 
(fig. 161) 

a. Requirement. There should be 0.010- to 
0.020-in·�h clearance between the function

clutch tlrum and the clutch teeth of the func

tion-shaft driven gear when the function-clutch 

latch engages an arm of the function-clutch 

drum and the function-1>haft driven gear is 
pressed toward the clutch drum. 

b. Method of Chcch·ing. Place the teletype
writer in the stopped position. Press the func

tion-shaft driven gear toward the function

clutch drum and insert a flat feeler gage be

tween the gear and the clutch drum. Repeat 

the check when the opposite arm of the clutch 

drum is engaged by the function-clutch latch. 

c. Adjustment. Loosen the clamping screw 
in the function-clutch latch. Loosen the two 
setscrews in the shaft collar of the TT-4A/TG. 
On the TT-4B/TG, loosen the clamping screw 
in the shaft collar. Press the latch and shaft 
collar together and adjust the position of both 
to meet the requirement. Tighten only the 
clamping screw or setscrews in the shaft col
lar. Then perform the function- clutch latch 
adjustment (par. 1 69) . _ 

FUNCTION-CLUTCH 
DRUM 

FUNCTION 
SHAFT 

lYrO"-.Old' 

TMS811-�-It-De 
Figure 161. Functio1t-clutch cleara'llce adjmtment. 

169. function-Clutch Latch Adjustment 
(fig.l62) 

a. Requirement. There should be 0.015- to 

0 .020-inch clearance between the function
clutch latch or its ball bearing, whichever is 

186 

higher, and the adjacent arm of the function
clutch drum when the clutch is engaged. 

b. Method of Checking. Then the motor 
manually until the transfer lever is latched and 
the function shaft is in the stopped position. 

Pull the transfer-lever latch downward to dis
engage the function-clutch latch from an arm 
of the function-clutch drum. Check the clear
ance with a feeler gage. Turn the motor man
ually and check the clearance when the oppo.. 
site arm is adjacent to the latch. 

c. Adju.<:tment. Loosen the clamping screw 
in the function-clutch latch. Position the latch 
to meet the requirement. Tighten the clamp
ing screw and recheck the clearance. 

ARM OF FUNCTION· 
CLUTCH DRUM 

BALL 
BEARING 

TRANSFER• 

,_ LEVER LATCH 

TM5815-206-35-110 

Figure 16t. Function-clutch latch adjmtme'llt. 

170. function-Clutch Eccentric Post 

Adiustment (TT-48/TG) 
(fig.163) 

a. Requirement. When the clutch is engaged, 
there should be a 0.003- to 0.015-inch clear
ance between the eccentric post and an adja
cent high part of the function clutch drum. 

b. Adjustment. Engage the clutch members 
and loosen the lock nut. Adjust the eccentric 
post to meet the requirement in a above. Ro
tate the function shaft 1;2-turn and recheck the 

clearance. When both clearances are within 
the required tolerance, tighten the lock nut. ( 
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Figure 163. Function-clutch eccentric post adjustment 
(TT-i,BjTG). 

171. Y-lever Detent End-Play Adjustment 

(TT-48/TG) 
(fig. 164) 

a. Requirement. Each Y-lever detent should 
engage its associated Y-lever by at least 25 per
cent of the thickness of the Y-lever detent. 
There should be a .002- to .005-inch clearance 
between the first thrust washer and the center
ing sleeve. 

b. Method of Checking. Move the Y-lever 
detents back and fo··th while checking the en
gagement requirement visually. Check the 
clearance requirement with a feeler gage. 

c. Adjustment. Remove the plain hexagonal 
nut and lockwasher. Slide the centering sleeve 

THRUST WASHERS 

ECCENTRIC SLEEVE 

T·LEVER
OETENT STUD 
P'I.AT •SM«R 

.oo:r·- �Jorf 

1;:;;:1:!::�-- LOCK WASHER 
LOCK NUT 

A. TOP VIEW 

�,.,, .. , DETENT 

I. END VIEW TMSIIS-t0&-35-231 

Figure 161.. Y-lcver detent end-play adjustment 

(TT-J,BjTG). 

and detents off the Y-lever-detent pivot. Re
place the flat washer with a laminated washer 
peeled to meet the requirement. Replace the 
parts on the pivot, tighten the nut, and check 
the requirement. 

-

Note. Do not ins� a peeled laminated washer less 

than .005 inch thick. Laminated washers may become 
bowed when peeled. Make certain that washers are flat 
before inserting. 

172. Y -lever Detent Engagement Adjustment 

(TT-48/TG) 
(fig. 165) 

a. Requirement. 

( 1) There should be an equal engagement 
of the Y-lever detent with the Y-lever 
when theY-lever is in either mark or 
space position (visual check). 

(2) A force of 30 to 60 grams should be 
required to start each Y-lever moving. 

b. Adjustment. 

(1) Loosen the plain hexagonal nut (fig. 
164) and turn the centering sleeve to 
meet requirement a above. 

(2) Replace a Y-lever-detent spring 
which does not meet the tension re
quirement (par. 279). If the spring 
tension is satisfactory, check for bind
ing between the Y-lever and its adja
cent washers and between the Y-lever 
detent and its adjacent washers; re
move the cause of binding. 

173. Y -lever Friction Adjustment 

(TT-4A/TG) 
(fig. 166) 

a. Requirement. A force of 40 to 50 grams, 
applied with a spring scale at the point shown 

NOitMAL DIRECTION OF 
M AXIMUM ECCENTRICITY 

10 TO 60 GRAMS TO 
START LEVER MOVING 

SPRING 
S CALE 

30 TO 60 GRAMS TO 
STAitT LEVER MOVING 

-
-SPRING SCALE 

·Y·LEVER DETENT 

� • NORMAL DIRECTION OF 
MAXIMUM ECCENTRICITY 

EQUAL ENGAGEMENT 
(VISUAL CHECII.l 

Y-LEVER 

TMSIIS-206-35·112 

Figure 165. Y-lever detent and Y-lever adjustment 

(TT-J,BjTG). 
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in figure 166, should be required to start each 
Y -lever moving from the counterclockwise to 
the clockwise position. 

b. Adjustment. Loosen the two setscrews in 
the adjusting collar. Move the collar toward or 
away from the Y-levers until the requirement 
js met. Tighten the setscrews and recl'!eck 
the requirement. 

FRAME 

Y·LEVER ECCENTRIC STOP 

� SPRING SCALE 

ADJUSTING COLLAR 

TM5815-206-35-113 

Figure 166. Y-lever friction adjustment (TT-4A/TG). 

17 4. Selector Friction-Clutch Adiustment 
(TT --4AITG) 

a. Requirements. 
{ 1) There should be 0.005- to ().025-inch 

clearance between the clutch disk col
lar and the bearing of the selector
clutch fork (A, fig. 167). 

{2) A pull of 40 to 46 ounces, applied at 
the point shown in B, figure 167, 
should be required to hold the stop 
plate away from the stop lever when 
the motor is on . 

b. Metho'd of Checking. 
(1) Insert a flat feeler gage between the se

lector-clutch disk and the bear1ng of 
the selector-clutch fork to determine 
the clearance (a(1) above). 

(2) Hook the end of a spring scale on the 
stop-plate retainer of the selector 
camshaft. Turn the motor on; pull 
the spring scale until the stop plate 
moves away from the stop lever; and 
read the scale. 

c. Adjustments. 

118 

( 1) Loosen the two setscrews in the col
lar of the clutch disk and position the 
clutch disk until requirement a(1) 
above is met. Tighten the two set
screws and recheck the clearance. 

(2) Loosen the two setscrews in the fric-

' ' \ � 

�'""·�"'' 

tion-adjusting collar and shift the col
lar in the proper direction until re

quirement a(2) above is met. Tighten 
the two setscrews and recheck the 
requirement. 

8E ARING 

SELECTO R-CLUTCH� 
F�K��� 

CLUTCH f •I . I DISK COLL AR h., ... 7t..ui\ 

�LUTCH SPRING. 

FRICTION· ADJUSTING 
COLLA� -

SET SCREW 

......,.._SELECTOR CAMSHAFT 

A.REAR VIEW 

....-----STOP LEVER 

ST�ATE 
RETAINER 

"-�,Y":zi!\ STOP PLATE 

40-4. OZ. TO HOLD STOP fOLATE 
AWAT FRO:.I STOP LEVER 

8. END VIEW 
TM 5111-10e-55-tl4 

Figv.re 161. Selector friction-clv.tck Gdjv.atment 

(TT-4A/TG). 

175. Selector Friction-Clutch Adiustment 
(TT-46/TG) 

a. Requirements. 
( 1) There should be .005- to .025-inch 

clearance between the collar of the 
clutch disk and the bearing of the se

lector-clutch fork (A, fig. 168). 
(2) A pull of 48 to 54 ounces, applied at 

the point shown in B, fig. 168, should 
be required to bold the stop plate away 
from the stop lever when the motor 
is on. 

b. Method of Checking. 
(1) Insert a fiat feeler gage between the 

friction clutch disk and the bearing 
of the selector-clutch fork to deter
mine the clearance (a ( 1) above). 
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(2) Hook the end of a spring scale on the 
stop-plate retainer of the selector cam
shaft. Turn the motor on ; pull the 
spring scale until the stop plate moves 
away from the stop lever; and read the 
scale. 

c. Adjustments. 

(1) Loosen the two setscrews in the collar 
of the clutch disk and position the 
clutch disk until requirement a(l) 
above is met. Tighten the setscrews, 
and recheck the clearance. 

(2) Loosen the clamping screws in the 
friction-adjusting collar and turn the 
friction-adjusting collar clockwise 
or counterclockwise to obtain re
quirement a(2) above. Tighten 
the clamping screws and recheck the 
requirement. 

176. Rangefinder Shaft Adjustment 
a. Requirements. 

(1) There should be 0.001- to 0.005-inch 
end play in the range-dial shaft, 

1iiliir� FE LT FRICTION 'c ' ':· • ., -... " ,.LATE$ 

! :' 
1 : : i 1 -SELECTOR 

CAMSHAF T 

A. REAR VIEW 

STOP-PLATE 

RETAINER 

8.ENO VIEW 

STOP LEVER 

TM5815·206·3!HI5 
Figure 168. Seteetor frietion-elutek a.djuatment 

(TT-4B/TG). 

rangefinder cam shaft, and the arma
ture-worm shaft (A, fig. 169). 

(2) The RANGE dial should be set at 60 
(B, fig. 169) when the high part of 
the rangefinder cam is against the 
lower arm of the orientation lever (A, 
fig. 170). 

b. Adjustments. 

( 1) Loosen the setscrews in the gears; 
position the gears to obtain the end 
play requirement; and tighten the set 
screws. 

(2) Loosen the setscrews in the armature 
worm; position the worm to meet 
the requirement; and tighten the 
setscrews. 

(3) Position the RANGE dial at 60. 
Loosen the setscrews in the range
finder ram ; position the cam to meet 
tht: requirement; and tighten the 
setscrews. 

177. Orientation lever Adjustment 
{TT-48/TG) _., 

a.. Requirement. There should be a %4- to 
.1%rinch clearance between the stop plate and 
the adjusting screw in the orientation lever 
when the lever is held against the midpoint of 
the rangefinder cam (A, fig. 170). 

b. Adjustment. Loosen the locknut (B, fig. 
170) ; hold the orientation lever against the 
rangefinder cam; turn the adjusting screw in 
or out to meet the requirement; and tighten 
the locknut. 

178. Seledor-lever Adjustment 

a. Requirement. There should be a 0.002- to 
0.005-inch clearance between the flat washer 
and the first selector lever (A, fig. 171). 

b. Adjustment. Loosen the setscrew (B, fig. 
171) in the casting; slide the selector-lever pivot 
stud in or out to meet the requirement; and 
tighten the set screw. 

179. Selector-lever Comb Adjustment 

a. Requirement. The selector levers and Y
levers should be alined, and there should be 
no binding between the selector levers and the 
selector-lever comb (A, fig. 172). 

b. Adjustment. Loosen the two mounting 
screw� (B, fig. 172); position the selector-lever 
comb to meet requirement a above (be certain 
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Fig11n• 169. Rangefindcr shaft a.djwrtmcnt. 

that the comb is against the milled surface of 

the selector-lever-comb bracket); and tighten 
the mounting screws. Check the related ad

justment (par. 186). 

180. Selector-Magnet Armature Adiustment 
(TT-4AITG) 

(fig. 173) 
Note. The Y-lever eccentric stop prelimin11.ry adjust

ment (par. 165) should be completed before this adjust

ment is performed. 

a. Requirement. There should be 0.002- to 
0.005-inch clearance between the No. 1 Y-lever 

and the Y-lever eccentric stop when the No. 1 
selector lever is in the marking position. 

b. Method of Checking. Back off the upper 

armature stopscrew far enough to permit the 

selector levers to be engaged. Hold the arma-

IWIO[P'IIC)[R 
CAlli 

A.ltUit VlfW 

0111ENT&TI()II 
LEVER 

LOCIIIIIIU'I' 

SE�ECTOII·�EVER
tolol8 IRACICET 

8.SIOE VlfW 
Tlll!le1&·206·M-IIT 

Figu1·e 170. Orin1tation level' adjustment rcqui1·cment 
(TT-.t.FJ;TG). 
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ture against the upper stopscrew and rotate 

the selector camshaft until the No. 1 selector 

lever is on the highest part of its respective 

cam. Check the clearance requirement with . 

feeler gages. 

c. Adjustment. Loosen the pivot and mount

ing screws, and turn the mounting to the right 

or left until the requirement (a above) is met 

Tighten the two screws. 
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Figm·e 172. Selcctvr-le"er comb wj11"t.ment. 

181. Selector-Magnet Armature Adiustment 

{TI-48/TG) 
(fig. 174) 

Nute. The Y-lever eccentric stop preliminary adjust

ment (par. 165) should be compieted bdore this adjust

ment is started. 

a. Requirement. There should be 0.004- to 
0.010-·inch clearance between the No. 1 selector 

lever and the No. 1 Y-lever when the levers are 
positioned as follows: 

(1) No. 1 Y-leve:r positioned for mark 

against its eccentric stop. 
(2) No. 1 selector lever positioned for 

mark on the high part of its selector 

cam. 
q. Method of Checking. Back otr the upper 

armature stopscrew to permit the selector levers 
to engage the armature. Position the No. l 
Y-lever to mark. Hold the armature against 

the upper stopscrew and rotate the M:lector 
camshaft until the No. 1 selector lever i.s on the 

highest part of the No. 1 selector cam. Check 

the clearance with &. feeler gage. 

c. Adjustment. With the teletypewriter con
ditioned as described in b above, loosen the 

pivot screw and the mounting screw. Turn the 
mounting to the right or left until the require
ment (a above) is met. Tighten the two 

.screw<>. 
Note. When this adjustment jg completed, all related 

adjustments in tn.:: sequenee shouid he performed (par. 
182 througl, l!oi5). 

. 

182. Stoplever Adiustment 
(fig. 175) 

a. Rcq11irement. All five selector levers 
should clear the armature when the armature 

is dropl>ed to permit the stoplever to clear. 
b. !tft:titod (1/ Checking. With the selector 

magnet ent:rgized, and the motor on, turn down 

the an.-Jature uppe:· stop:>crew to the point 
where the :;toplever is released by the arma-

PIVOT 
SCREW 

TM5815-206-35-119 
Figlt?·e 173. Selector-magnet annature adju.Bttnent (TT-4A/TG). 
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Figure 17 4. Selecto1·-magnet armature adjustment 

(TT-J,BjTG). 

ture. All five selector levers should also be re

leased at this point because all theY-levers have 

been moved to the spacing (counterclockwise) 

position. Turn the upper stopscrew back to 

cause the armature to re-engage the stop lever. 

At least one of the five selector levers should 

also be engaged by the armature. Check this 

by trying to move the lower end of each selector 

lever. 
c. Adjustment. Loosen the locknut and turn 

the stoplever (eccentric) pivot bearing in the 

direction shown. 

/ 

NORMAL 
OIRECTION 
OF MAXIMUM 

ECCENTRICITY 

ALL FIVE SELECTOR 

LEVERS TO BE IN LINE 

WITH STOP LEVER 

AT THIS t'OINT 
TM581!S-206-3!S-241 

Figure 175. Stoplever a.djutmntt. 

183. Armature Upper-Stopscrew Adiustment 

(fig.176) 

Note. The stoplever adjustment (par. 182) should be 

ture movement obtained from a one eighth turn 

of the armature upper-stop screw. 

b. Adjustment. With the selector magnet 

energized and the motor on, turn down the up

per-stop screw until the armature releases the 

stop and selector levers. Back off the upper

stop screw slowly until the armature makea 

contact with the stop and selector levers; con

tinue to turn the screw 1;8 turn. If all adjust. 

ments in the sequence are not being made, 

make the armature lower-stop screw adjustment 

(par. 184) and the selector magnet adjustment 

(par. 185). 

SELECTOR 

LEVER---...,.._ 

,./ 

ARMATURE· 
UPPER

STOP 
SCREW 

ARMATURE PULLED 

UP BY ENERGIZED 

SELECTOR MAGNET 

Figure 176. 

TM5815-206-35-242 

Armature upper-atop-screw a.djustment. ( 

184. Armature Lower-Stop Screw 

Adjustment 
(fig. 177) 

Note. The armature upper-stop-screw adjustment 

(par. 183) should be completed before this adjustment 

is performed. 

SELECTOR 
LEVER---� 

ARMATURE PULLED 
DOWN BY SPRING 

completed h<'fore this adjustment is performed. 

a. Requirement. The engagement vf the ar- 1/8 TURN OF LOWER· 

mature with the selector levers when the ar- SToP SCREW � 

mature is raised should be equal to the arma- Figure 177. Armaf;m� lowtr-stop-screw adjustment. 
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a. Requirement. The clearance between the 
s.rmature and the selector levers when the ar
mature has been released should be equal to 
the armature movement obtained from a one 
eighth turn of the armature lower-stop screw. 

b. Adjustment. Energize the selector mag
net and start the motor. Turn the lower-stop 
screw until it contacts the armature. De-ener
gize the selector magnet and turn the lower
stop screw down slowly until the armature does 
not engage the stop and selector levers. Con
tinue to turn the screw one eighth turn. 

185. Selector-Magnet Adjustments 
(fig.178) 

Note. The armature upper and lower stopscrew ad

justments (par. 183 and 184) should be completed before 

this adjustment is attempted. 

a. Requirements. 

(1) There should be 0.003- to 0.004-inch 
clearance between the pole faces of 
the selector magnet and the armature 
when the magnet is energized. 

(2) The clearance under the two pole faces 
should be equal. 

b. Method of Checking. 

( 1) Use a long narrow piece of 0.004-
inch thick paper a.s a feeler to get the 
two pole faces. 

(2) The drag of the paper under both pole 
faces should be equal. 

c. Adjustments. 
( 1) Loosen the two mounting screws and 

shift the mounting up. or dov.'Il until the 
requirement (a above) is met. Tighten 
the two mounting screws. Check the 
requirements. 

(2) If the drag under the pole faces is 

>�MOUNTING SCREWS 

MAGNET SCREWS 

SELECTOR MAGNET 

ARMATURE � 
�003" 

-.004" TM5815-206-3!5-244 
Figure 118. Selector-magnet o.djmtmenu. 

not equal, remove the mounting with 
the magnet attached. Loosen the mag
net screws and shift the position of 
the magnet, with regard to its mount
ing, in the direction needed for 
equalizing the clearance under the 
pole faces. Tighten the two magnet 
screws and replace the mounting. 
Repeat the ad.) ustment for the re-

. quired clearance. Repeat the above 
procedure until both requirements (a 
above) are met. 

186. Selector-Magnet Armature and 
Selector-lever Clearance Adjustment 

(fig. 179) 

a. Requirement. There should be 0.018- to 
0.025-inch clearance between the selector-mag
net armature and the selector levers when the 
armature is in the mark (energized) position 
and the selector levers are at rest (unoperated) 
in the selector-lever comb. 

b. Method of Checking. Place the teletype
writer in the stopped position (selector levers 
at rest) and the selector-magnet armature in 
the mark (energized) position, and check the 
requirement (a above). Use feeler gages. 

c. Adjustment. Loosen the setscrews in the 
rangefinder earn and cam-shaft gear far enough 
to clear the grooves in the rangefinder-carn 
shaft. Remove the cam and slide the shaft to
wards the front of the teletypev.Titer until the 
rear end of the shaft is clear of the lower se-

ORIENTATION 
LEVER 

RANGEFINOER CAM 

SELECTOR LEVER 

CAM-SHAFT 
GEAR 

RMATURE 

I SET SCREW 
Tloi5815-�06·3S•I21 

Figure 179. Selector-magnet annature and selector
lever cleaJ·ance adjustment. 
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lector-lever-comb bracket mounting screw. 
Loosen the comb bracket mounting screws and 
position the bracket to meet the requirement 
(a above). Tighten the mounting screws and 

recheck the requirement. Replace the range
finder-cam shaft and remount the rangefinder 

cam. 

Caution: When tightening the rangefinder 

earn and the cam-shaft gear on the shaft, the 

setscrews must engage the groove in the shaft. 

Aline the rangefinder cam with the orientation 

lever and tighten the setscrews. Engage the 

cam-shaft gear with its assciated gear and 

tighten the setscrews on the cam-shaft gear. 

187. Function Punch-Bar and Side-Plate 
Adiustment 

(fig. 180) 

Note. This adjustment should be performed when 

either the punch-bar-guide block or the side plate have 

been disas!:embled. 

a. Requir·ement. There should be 0.001- to 
0.008-inch clearance between the punch bars 
and the aperture gate when the aperture gate 
is alined with each punch bar. 

b. Method of Checking. Aline the aperture 
gate with the punch bars and check the re
quirement with feeler gages. 

c. Adjustment. Loosen the side plate mount
ing screws. Position the side plate to meet the 
requirement (a above), and tighten the mount
ing screws. Recheck the requirement. 

SlOE 
PLATE 

PUNCH 
BARS 

MOUNTING ' .111. 
SCREW 

I• APERTURE 
GATE 

PUNCH-BAR-GUIDE 

BLOCK 

T¥5815·206·35-122 
Fig11re 180. Function punch-ba.r and •ide-plate 

adjU8tment. 
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188. Function-Lever-Bracket Adiustment 
(fig. 181) 

a. Requirements. 

( 1) The upper en a of the function-cam 
follower should be centered in the 

groove of the function-selecting ann. 
(2) The roller on the lower end of the 

function-cam follower should be en
gaged in the groove of the function 
cam. The engagement should be at 
least 75',,; of the width of the roller 
and the roller must not be in contact 
with the bottom of the groove. 

(3) The letters-shift lever must engage 
the letters-shift punch bar and the 
lever must be free to move without 

bind. 
b. Adjustment. Loosen the two bracket

mounting screws (accessable from the inner 
side of the casting). Position the bracket to 
meet all three requirements and tighten the 
mounting screws. 

FUNCTION-
I' il ' I -.!( -.?:;�JJJ (.--., I FUNCTION-SELECTING ARY l 1 1 ..._, , �CAM FOLLOWER 

l:llo / LETTERS-SHIFT LEV£R 

FUNCTION 
CAM .  

TM581�206-35-123 

Figure 181. Fu:11ction-let:er-bracket CJ<lju3tment. 

189. Letters-Shift-Lever Shaft End-Play 
Adiustment 

(fig. 182) 

a. Requirement. The letters-shift lever and 
the platen latch should be in visual alinement. 
The carriage-feed lever and the function-cam 
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follower should be in alinement. There should 
be clearance up to a maximum of .005 inch be
tween the collar and the carriage-feed lever. 

b. Adjustment. Hold the letters-shift-lever 
shaft against the bracket and loosen the set
screws in the collar. Position the collar to meet 
the requirement (a above) and tighten the 
setscrews. 

Note. The letters-shift lever must be held parallel to 
the bracket while the adjustment is being performed and 

the requirement is being measured. 

FLEXIBLE· COUPLING 
D ISK 

SET SCREW 

FUNCTION-SHAFT ORIVEN GEAR 

FUNCTION-CLUTCH ORUM 

TM 5815-206-35-245 

Figure 183. Function-clutch. te?UJicm. adjustment 

(TT-4AjTG). 

191. Function-Shaft Flexible-Coupling 
Disk Adjustment (TT-48/TG) 

I ,,.,�� \ R .-T Lhlll (fig. 184) 

CAIIIUME-
F'EEO LEVEll ooiJ.LJ 

T11MI&-tot-16-114 

Figure 182. Letters-llhift-lever alu!.ft nd-pl.cJI 
adjustment. 

190. Fundion-Ciutch Tension Adjustment 
(n-4A/TG) 

(fig. 183) 

a. Requirement. There should be a clear
ance of 0.080- to 0 .100-inch between the flexi
ble-coupling disk and t.he function-clutch drum 
when the clutch drum is engaged with the 
function-shaft driven gear. 

b. Method of Checking. Trip the transfer
lever latch and turn the motor by hand until 
the function-clutch drum has engaged the func
tion-shaft driven gear. Insert a flat feeler gage 
through the clutch spring and between the 
flexible-coupling disk and the function-clutch 
drum to determine the clearance. 

c. Adjustment. Loosen the two setscrews in �the flexible-coupling disk and shift the disk in 
he proper direction to obtain the required 
learance. Tighten the two setscrews. 

Note. The function dutch clearance adjustment 

(par. 168) should be completed before performing this 

adjustment. 

a. Requirement. There should be a clearance 
of 0.010- to 0.040-inch between the flexible
coupling disk and tM function-clutch drum 
when the telety1>ewriter is in the stopped po
sition and the drum is disengaged from the 
function-shaft driven gear. 

b. Method of Checking. When the teletype
writer is in the stopped position, the function-

FLEXIBLE-coiJPLING 
OISK 

FUNCTION- SHAFT 
DRIVEN GEAR 

TM5815-206-35-125 

Figure 184. Function-shaft flexible coupling disk 

adjustment (TT -48 /TG ). 
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clutch drum should be disengaged from the 
function-shaft driven gear. Insert feeler 
gages through the clutch spring to check the 
requirement. 

c. Adjustment. Loosen the two setscrews in 
the flexible coupling disk and shift the flexible
coupling disk in the proper direction to obtain 
the required clearance. Tighten the two set
screws. Check related adjustment (par. 192). 

192. Adjustment of Angular Relationship of 
Function-Shaft Parts (TT-48/TG) 

a. Requirements. 
( 1) When an arm of the function-clutch 

drum is fully engaging the function
clutch latch (fig. 161), the locking
bail cam follower (fig. 151) should 
be at the high point of the locking
bail cam (fig. 185). 

(2) When an arm of the function-clutch 
drum is fully engaging the function
clutch latch, the roller of the print
cam follower (fig. 219) should be in 
the low part of the print cam (fig. 185). 

(3) Immediately after the transfer opera
tion has occurred and the function
clutch drum has engaged the function
shaft driven gear (fig. 183) the 
function sensing levers (fig. 146) 
should fall to the low point of their JLS.. 

sociated cams within Va to % revolu
tion of the motor. 

(4) When an arm of the function-clutch 
drum is fully engaging the function
clutch latch, the roller on the function
cam follower (fig. 186) should be 
just beyond a high point of the funC
tion cam (fig. 185). 

b. Method of Checking. 

196 

(1) Turn off the motor. Manually rotate 
the function shaft to be sure that an 
arm of the function-clutch drum has 
fully engaged the function-clutch latch. 
Visually check the requirement (a(l) 
above). 

Note. Be sure that the requirement is 

me t before proceeding with the remaining 
adjustment checks. 

(2) Turn the motor on. Depress any key
lever. When the operation is complete, 
turn the motor off. Manually attempt 
to rotate the function shaft in its 

normal direction ; there should be no 
movement. Trip the transfer-lever 
latch (fig. 158) and manually rotate 
the motor. Observe the print bail 
blade to be sure that there is no back
ward movement before the blade 
starts its forward travel. 

(3) Turn off the motor. Manually rotate 
the function shaft to be sure that an 
ann of the function-clutch drum has 
fully engaged the function-clutch 
latch. Position the Y-levers for the 
line-feed code combination and trip 
the transfer-lever latch. Slowly r� 
tate the motor by hand until the func
tion-clutch drum has engaged the 
function-shaft driven gear and note 
the position of a target spot on the 
motor. Rotate the motor% too/a revo
lution more while checking to make 
certain that the line-feed sensing 
lever is pulled to the low part of its 
cam during this operation. 

(4) Manually rotate the function shaft to 

make certain that an arm of the func
tion-clutch drum fully engages the · 

function-clutch latch. Trip the trans
fer-lever latch and rotate the motor 
by hand. Observe the function-select
ing ann to be sure that there is no 
outward movement before the func
tion-selecting (fig. 186) ann starts its 
inward thrust. 

c. AdjU8tments. 
Note. When securing parts of the function shaft, be 

•ure that all setscrews are tightened against the fiats of 

the shaft. 

( 1) Loosen the setscrews in the flexible
coupling disk. Hold the function
clutch drum firmly against the func
tion-clutch latch and rotate the 
function shaft to meet the requirement 
(a(1) abOve). Tighten the setscrews, 
and then perform the adjustments 
listed in (2), (3), and (4) below. 

(2) Loosen the setscrews in the print 
cam. While holding an ann of the 
function-clutch drum in firm engage
ment with the function-clutch latch, 
rotate the print cam to the point 
where any backward rotation of the 
print cam starts to move the print-
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1 

TM5815· 206·35·195 
Figure 185. Location of parts on function shaft (TT-J.B/TG). 

cam follower. Tighten the setscrews. 
(3) Loosen the setscrews in the function

cams assembly and rotate it (fig. 185) 
to meet the requirement (a(3) above). 
Tighten the setscrews. 

( 4) Loosen the setscrews in the function 
(fig. 185) earn and rotate the cam to 
meet the requirement (a(4) above). 
Tighten the setscrews. 

193. Fundion-Cam Adiustment 
(fig. 186) 

a. Requirement. There should be 0.008- to 
0.020-inch clearance between the function-se
lecting arm and the punch-bar-guide block 
when the function-selecting arm is in its on-
operated position. ,, 

Note. If a punch bar protrudes beyond the punch

bar-guide block, there should be D.002-inch minimum 

clearance between the punch bar and the function-select

ing arm, but the maximum tolerance given in the re-

quirement (a above) should not be exceeded. 

b. Method of Checking. Check visually to 
determine if a punch bar (or bars) protrudes 
beyond the punch-bar-guide block. If this con
dition exists, depress the keylever to aline the 
function-selecting arm with that punch bar. 
Check for the 0.002-inch minimum clearance 
between the function-selecting arm and punch
bar and the 0.008- to 0.020-inch clearance be
tween the function-selecting arm and the 
punch-bar-guide block. If no punch bar pro
trudes beyond the punch-bar-guide block, 

aline the function-selecting arm with any por

tion of the punch-bar-guide block and check 

the requirement (a above) with feeler gages. 
Check both sides of the function-selecting arm. 

c. Adjustment. Loosen the setscrew in the 
function earn. Move the function cam in the 
proper direction along the function shaft until 
the requirement is met. Tighten the setscrews 
and recheck the requirement and the related 
adjustment (par. 192). 

FUNCT�-

S£LECTING ARM .J 

FUNCTION •II 
CAM 

FUNCTION-5ELECTING· 
ARM CLAW 

SQUARE SHAFT 

I -, ;=;trl J . 
j_ PUNCN IAR 

FUNCTION. SHAFT 

TM5al5-206-l5-IH 
Figure 186. Functicn-cam adj:tatment. 
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194. Carriage-Feed Ratchet Adjustment 
(fig. 187) 

a. Requirement. There should be 0.010- to 
0.020-inch clearance between the carriage-feed 
ratchet and the end of the flat on the carriage
feed shaft. 

b. Adjustment. Loosen the setscrews on the 
ratchet and position it to meet the requirement 
(a above). Tighten the setscrews. 

IT.OIO" TO .020" 

CARRIAGE-FE� 
RATCHET I[__ 

CARRIAGE- ;· 
FEED SHAFT 

TM5815-206-35-196 

Figure 187. C4rriage-feed ratchet adjttBtment. 

195. Carriage-Feed-Shaft Drive-Collar 
Adjustment (TT-48/TG) 

(fig. 188) 

a. Requirement. Th� friction-clutch assem

bly should be compressed against the carriage
feed ratchet with a 1- to 11h-pound pressure. 

b. Adjustment. Loosen the setscrews in the 
drive collar; apply a 114,-pound pressure on 

the end of the carriage-feed shaft and against 
the drive collar; and tighten the setscrews. 

�CARRiAGE-F£f1) 

FELT FRICTION 

PLATES 

RATCHET 

TM5815-206·:SS·I27 

Figure 188. ·C4rriage-feed-Bkaft drive- v·.l4r adjuBt

tne!tt (TT--'B!TG). 

196. Carriage-Feed Driving Gear End-Play 
Adiustment 

(fig. 189) 

a. Requirement. There should be a 0.001-
to 0.005-inch clearance between the flat washer 
and the shoulder on the carriage-feed shaft, 
when the carriage-feed driving gear is held 
tightly against the ball bearing. 

b. Method of Checking. Push the carriage
feed-clutch drum and the carriage-feed driv
ing gear apart and check the clearance with a 
feeler gage. 

c. Adjustment. Loosen the self-locking hexa
gonal nut on the end of the carriage-feed shaft. 
Rotate the adjusting nut in proper direction 
until the requirement (a above) is met. Tighten 
the self-locking hexagonal nut and recheck the 
clearance. 

BAL.L. BEARI,_G 

f �� CARRIAGE-FEED 

CARRIAGE-FEED SHAFT FLAT 

.:::�� GEAR 

CARRIAGE-FEED
CLUTCH DRUM 

ADJUSTING NUT-
-

aAL.L aEAftiNG �(UI�y-- HE�i��-NL���� 

TM581!5-206·:S5-246 

Figure 189. C4rria.ge-feed driving ge4r •nd-pl411 

adjmtment. 

197. Carriage-Feed Driven Gear Adiustment 
(fig.l90) 

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 tight. Measure distance 
Y as shown. Pull the carriage-feed driven gear 
rearward until tight and me�ure distance X 
as shown. Divide the difference between the 
two measurements and add to X. Using this di
mension, position the carriage-feed driven 
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199. Carriage-Return Clutch-Lever-Shaft 

Clearance Adjustment (TT-48/TG) 

(fig. 192) 

BALL 

BEARING 
CARRIAGE-FEED 

DRIVEN GEAR 

TM5815-206-35-128 

Figm·e 190. Carriage-feed driven gea1· adjustment. 

gear, slide the shaft collar against the gear, 

and tighten the setscrews in the collar 

198. Carriage-Feed Pawl Adjustment 

(fig. 191) 

a. Requirement. There should be a 0.005- to 

0.0 15-inch clearance between the carriage-feed 

pawl and the carriage-feed blocking lever 

when-

( 1) The carriage is in the 72d space from 

the left margin. 

(2) The platen is in the letters-shift po
sition and the S or H code group is 

set up on the code rings. 

( 3) The carriage-feed pawl is fully 

operated. 

b. Adjustment. Detach the adjusting link 

from the carriage-feed pawl and turn the link 

1 or more half-turns as necessary to meet the 

requirement {a above). Attach the link to the 

pawl and recheck the requirement. 

ADJUSTING LINK 

CARRIAGE-FEED L.INK 

TM�81�-206-!�·129 

Figure 191. Carriage-feed pawl adjustment. 

a. Requirements. 
( 1) There should be -o.002- to 0.005-inch 

clearance between the carriage-return 

clutch-actuating lever and the clutch

latch mounting plate. 

(2) There should be 0.002- to 0.005-inch 

clearance between the throw-out lever 

and the double-blocking lever. 

b. Adjustments. 
( 1) Loosen the clamping screw on the car-

riage-return clutch-actuating lever. 

Loosen the setscrews on th� carriage

return clutch-lever shaft collar. Insert 

a flat feeler gage between the carriage

return clutch-actuating lever and the 

clutch-latch mounting plate. Press the 

toiJ �n the shaft and, while the feeler 

gage is held between the carriage-re

turn clutch-actuating lever and the 

clutch-latch mounting plate, tighten 

the setscrews in the shaft collar. 

Make the carriage-return clutch-ac

tuating lever adjustment (par. 200) 

before tightening the clamping screw 

in the carriage-return clutch-actuating 

lever. 

(2) Loosen the clamping screw in the 

throw-out lever. Insert a flat feeler 

gage between the throw-out lever and 

the double-blocking lever and tighten 

the clamping screw. 

CARRIAGE-RETURN 

CLUTCH-L EVE R 

SHAFT 

DOUBLE- BLOCKING �I 1 � � LEVER �� I � 
CLUTCH·LATCH c: 
MOUNTING PLATE 

.oo2•-.oos· 

.oo2·-.oos· 

CARRIAGE- RETURN

CLUTCri ACTUATING 
LEVER 

"sHAFT COLLAR 

SPRING 
TM 5815-206-35-24 7 

Figure 192. Carriagc-1·eturn clutch-lever-shaft clear

ance adjustment (TT-4BjTG). 
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200. Carriage-Return Clutch-Actuating-Lever 
Adjustment (TT-tB/TG) 

(fig.193) 

a. Requirement. When the carriage is two 
or more spaces from the left hand margin and 
the carriage-return-clutch members are fully 
engaged, there should be some, but not more 
than 0.005-inch clearance between the carriage
retur!l clutch-actuating lever and the carriage
return latch. 

b. Method of Checking. When the carriage is 
two o:- more spaces from the left hand margin 
and the motor is off, select the carriage-return 
operation. Release the transfer lever and turn 
the motor by hand until the carriage-return 
clutcf", is fully engaged. Manually hold the car
riage-return-clutch lever (fig. 195) in a coun
terclockwise direction and check clearance 
wie'l a feeler gage. 

c. Adjustment. Disconnect the carriage
feed clutch-lever spring (fig. 195) and the hori
zontal carriage-return link (fig. 210). Manu
ally hold the carriage-return-cl_utch members in 
full engagement. Loosen the clamping screw 
fig. ::93 and rotate the carriage-return clutch
actuating lever to meet the requirement (a 
above). Hold the carriage-return clutch-actu
ating lever down against the shaft collar and 
tighif.n the clamping screw. Reconnect the 
carriage-feed clutch-lever spring and make the 
carriage-return clutch adjustment (par. 201). 
Check the related adjustments (par. 214, 
215, and 250). 

201. Carriage-Return Clutch Adjustment 
(TT-tB/TG) 

I 
should be fully engaged before the carriage-re- ' 

turn sensing lever strikes the lowest portion of 

4 the restoring cam, and the carriage-feed 
clutch should not bounce when characters 
other than carriage return are selected. 

b. Method of Checking. Depress the space 
bar and the repeat keylever. While the car

riage is moving to the right, watch the car
riage-feed clutch. The clutch should remain 
fully closed while the carriage is moving. 
When the carriage is one or more spaces from 
the left hand margin, turn off the motor. Se
lect any keylever except the carriage return, 
trip the transfer-lever latch and turn the mo
tor by hand until the carriage-return sensing 
lever to.,�hes the carriage-return stop bar. 
The double-blocking lever should be rotated to 
the point where it just contacts the carriage
return-clutch actuating lever. 

c. Adjustment. Select any character except 
the carriage return. Trip the transfer-lever 
latch and rotate the motor by hand until the 
carriage-return sensing lever touches the car
riage-return stop bar. Detach and adjust the 
horizontal carriage-return link so that when it 
is fitted over the stud on the carriage-return-

CARRIAGE-RETURN 
SENSING LEVER 

CARRIAGE• RETURN 
S1"0P BAR 

f 

CARRIAGE-RET U RN-

a. Requirements. The carriage-return clutch 
BELL-CRANK STU D ____ .,._. 

(fig. 194) 

CARRIAGE -RE TURN 
LATCH 

CLAMPING SCREW 

CARRIAGE- RETURN 
CLUTCH• ACTUATING 

L EVER 

TM5815-206-35-132 

Figure 193. Ca.1Tiage-return clutck-tJCtua.ting-lever 
adjustment (TT--'B!TG). 
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HORIZONTAL CARRIAGE-RE TUR N  LINK 

CARRIAGE- RE TURN .1\'C:::::I 1 
CLU TCH-ACTU A TING LEV E R  

.JUST 
OOUBLE•BLOCKING LEVER 

TOUCHING 

I, ··-

TM5815-206-35·168 

Figure 191.. Carriage-return clutch a.djuat?nent 

(TT-4BJTG). 
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bell crank, the double-blocking lever is just 
touching the carriage-return-clutch actuating 
lever. 

202. Carriage-Feed-Clutch Drum Adiustment 
(tig. 195) 

a. Requirement. With the members of the 
carriage-return clutch engaged, there should be 
0.035- to 0.045-inch clearance between the car
riage-feed-clutch drum and the carriage-feed 
driving- gear. 

b. Method of Checking. With the carriage 
one or more spaces from the left hand margin, 
turn off the motor. Select the carriage re
turn, release the transfer lever, and turn the 
motor by hand until the carriage-return clutch 
is fully engaged. Check for the requirement 
(a above). 

c. Adjustment. Loosen the setscrew and 
turn the carriage-feed-clutch-lever stud until 
the requirement (a above) is met. Tighten the 
setscrew. 

CARRIAGE

FEED-

CLUTCH DRUM 

CARRIAGE-RETURN
CLUTCH 

LEVER 

t ,.!!� CARRIAGE-FEED 
DRIVING GEAR 

. __ .. _ 

TM!581!5-206-35-248 

Figure 195. Carriage-feed-clutck drum a.djustfM'ftt. 

203. Decelerating Cam and Carriage-Feed 
Clutch Positioning Adiustment 
(TT-48/TG) 

a. Requirement. With the carriage at the 
left hand margin, the finger of the decelerat
ing cam should be centered (plus or minus Xs 
inch) with the adjacent hole in the carriage-re
turn driven gear (B, fig. 196). 

b. Method of Checking. Return the carriage 
to the left hand margin and check the finger 
position visually. 

c. Adjustment. Make the adjustment in the 
following steps: 

(1) Loosen the mounting screws (A, fig. 
200) far enough tO'"disengage the car
riage rack from the carriage-rack 
driving gear. Move the carriage to the 
right hand margin. 

(2) Loosen the clamping screws (B, fig. 
196) and rotate the carriage-return 
latch-tripping arm as far clockwise 
as possible. 

(3) Loosen one of the two setscrew� that 
hold the drive collar (fig. 195) to the 
carriage-feed shaft and turn the shaft 
until the other setscrew in the collar 
is straight up. Remove the double-

CARRIAGE
RETURN 
LATCH 

CARRIAGE-RETURN 
DRIVEN GEAR 

CARRIAGE-RETURN LATCH· 
TRIPPING ARM 

A. TOP VIEW 

CARR I AGE-RETURN L'TCH

TRIPPING ARM 

B. FRONT VIEW 

TM!581!5•206-!!5-249 

Figure 196. Decelerating cam and ca.rriage-feed-clutck 

positioning adjustment (TT-48/TG). 
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blocking lever spring (A, fig. 197) 
and manually disengage the carriage
feed clutch (fig. 195). Rotate the 
carriage-rack driving gear (A, fig. 
200) until the decelerating cam ( B, 
fig. 19G) is set as closely as possible 
to the position described in a above. 
Engage the carriage-feed clutch and 
replace the double-blocking lever 
spring. 

( 4) Loosen the other setscrew in the drive 

collar on the carriage-feed shaft turn 
the carriage-feed ratchet until a tooth 
of the ratchet presses firmly against 
the upper latching ann of the car

riage-feed pawl (fig. 191). Rotate the 
drive collar until the cam is positioned 
within the requirement (a above) and 

tighten both setscrews. Make the car
riage-return latch-tripping arm ad
justment (par. 204). Then make the 
related adjustments (par. 206 and 

208). 
Note. The above adjustment ean most 

easily be made when the motor its operating. 
Extreme care should be exercised to prevent 
injury. 

204. Carriage-Return Latch-Tripping-Arm 
Adjustroent (TI-48/TG) 

(fig. 197) 
a. Requirement. The carriage-return latch

tripping arm should trip the carriage-return 
latch when the decelerating cam :reaches the 
position shown in B, figure 196 and the car
riage-feed clutch members (fig. 195) are 

alined to mesh. 
b. Method of Checking. Move the carriage 

10 or more spaces from the left-hand margin 

and turn the motor off. Press the CAR RET 
keylever and turn the motor by hand until the 

carriage nears the left-hand margin. When 

the carriage-return latch-tripping arm touches 
the carriage-return latch (A, fig. 197), turn 
the motor slowly. Watch the alinement of the 

carriage-feed-clutch teeth and the posi

tion of the decelerating cam at the time of 
disengagement. 

c. Adjustment. Loosen the clamping screw in 

the throw-out lever (fig. 208). Position the 

decelerating cam and the carriage-feed clutch 
(fig. 196). Loosen the two clamping screws (B, 
fig. 197) and position the carriage-return latch-

202 

tripping ann flush with the carriage-return 
latch when the latch is flush with the car
riage-return clutch-actuating lever (A, fig. 
197). Tighten one of th_e clamping screws and 
recheck the requirement (a above). If the car

riage-return latch is tripped too soon, position 
the latch-tripping arm clockwise. If the latch 
is tripped too late, position the latch-tripping 

arm counterclockwise. Tighten both clamping 
screws. Perform the related adjustment (par. 

. 215). 

CARRIAGE-RETURN 

CLUTCH-ACTUATING 

LEVER 

CLAMPING 

SCREWS 

A. TOP VIEW 

8. FRONT VIEW 

DOUBLE
BLOCKING 

LEVER SPRING 

CARRI AGE-RETURN 
LATCH-TRIPPING 

ARM 

TM5815-206-35-Z50 
Figure 197. Carriage-return latch--tripping-crm 

adjustment (TT--'B/TG). 

205. Square-Shaft Sliding-Gear Bearing 
Adjustment 

(fig.198) 

Note. This adjustment should be performed during 
installation of the carriage on the teletypewriter. 

a. Requirement. The flat portion of the 
square-shaft sliding-gear bearing should be po
sitioned downward and towards the rear to 

usm u .24#\lli.s .. ,PJKtwzu;:,;e ysu:� 41£14£A.U, &$)14itjtJ@l:8 ::;;oa "" �"''"'; ,_, . ,. . . . . . 
.. : i? 

a::a.£QtJUJ4¥.£fA4 .::;:;;; :Z:, ·. · ··· ·· ·. · . 
��"''''"'"' '. ' � ��� ... ·-· '''"'''' ' . 

. , 
\,, .)4.£ :$2$¥#, ·-*·::"'��'�' · - . ·. 

;_� "· "··� 



e-return 
�hr 'lr
<x. ng. 
ews and 
the car
position 

.he latch 
tripping 
�lam ping 
mt (par. 

DOUBLE
BLOCKING 

.EVER SPRING 

AGE-RETURN 
C H-TRIPPING 

ARM 

( 
�GE· RETURN 
'CH-TRIPPING 

ARM 

...... 
iAGE·RETURN 
DRIVEN GEAR 

·206-3�-250 
ping-ann 

a ring 

rmed during 
writer. 
m of the 

ould be po
tle(-"ar to 

· �· 

' ,"i:,;ri�. 

provide clearance for the function-shaft driven 
gear. 

b. Method of Checking. Check the require
ment visually. 

c. Adjustment. When installing the type-bar 
carriage, the reat' support fork of the car
riage frame should engage the square-shaft slid
ing-gear bearing so that the flat side of the 
bearing is towards the function-shaft driven 
gear. 

SQUARE-SHAFT 
SLIDING-GEAR 
BEARING 

_:�:-... , - ' .... ' 
... , ' 

CARRIAGE FRAME j I / ', \ 
/f @ \\ 

CARRIAGE REAR• : : 
\ \ 

SUPPORT BRACKET I 1 0 
\ � 

I I 
It 

I I 
I I 

FUNCTION-SHAFT I \ 
I I 

DRIVEN GEAR-\ \ 
I I 

\ \ 
I I 

\ \ I I 
'' / , 

' '  , , 
' ......... , ," 

..................... ____ .,.,.,..,, ...... _____ .,.,. 
TM5815-206-3!-IS3 

Figm·e 198. Squm·e-shaft sliding-gur f,eari11.11 
adjustment. 

206. Carriage Position Adjustment 
(fig.199) 

a. Requirement. There should be a 2%- to 

211:!-inch clearance between the rear side of the 
code-ring-cage plate and the center line of 
the carriage when the carriage is at the left
hand margin and the decelerating cam is posi
tioned as shown in figure 196. 

b. Adjustment. Position the carriage at the 
left hand margin. Loosen the locknut and back 
the left-margin stopscrew away from the car
riage frame. Loosen the carriage-rack mount

ing screws to disengage the rack from the car
riage-rack driving gear (fig. 200). Position 
the carriage and reengage the rack with the 
gear. Tighten the locknut. Check related ad

justment (par. 207). 

PLATEN FRA M E 

TM�SI�-206-3�- 2�1 

Figure 199. Carriage position adjustment. 

207. Ball Bearing Adjustment 

a. Requirement. The carriage should roll 
from one end of the guide rail to the other with 
no clearance between the ball bearing and the 
guide rail (B, fig. 200). 

b. Adjustment. Remove the carriage rack 
(A, fig. 200). Loosen the setscrew that holds 
the roller mounting stud of the ball bearing; 
turn the stud until the requirement (a above) 
is met;' and tighten the setscrew. Replace 
and adjust the carriage rack as described in 
paragraph 208. 

208. Carriage-Rack Adjustment 
(fig. 201) 

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
hand margin. Loosen the two carriage-rack 
mounting screws and position the carriage rack 
for minimum backlash. Tighten the screw that 
is nearer the carriage-rack driving gear. Move 
the carriage to the right hand margin. Position 
the carriage rack for minimum backlash and 
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'CAIUUAGE·RACK DltiVING GEAR 

A. FRONT VIEW 

Figure �00. Ba.U bearing adjustment. 

tighten the second screw. There should be equal 
and minimum backlash on both ends of the 
carriage rack. 

209. Carriage-Rack Drive-Shaft Adiustment 
(fig.202) 

8UID£ ltAIL 

SET SCREW !i*: 
ltOLLER 
MOUN'fiNG STUD 

.ALL .EARING 

8. END VIEW 
TM5815·206·35 ·19r 

a. Requirement. There should be some clear
ance but not more than 0:010-inch clearance 
between the collar and the ball bearing when 
the shoulder of the carriage-rack drive shaft is 
tight against the ball bearing. 

SET SCREW I •([))) 
• -

I 

+ �� 8ALL BEARING- j ...... � ... Sf#¥t,/! l f 
.oo1·-.o1o" 

b. Method of Checking. Push and pull the 
carriage-rack drive shaft lengthwise to de
termine whether there is end 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 drive shaft and push the collar 
against the ball bearing. Tighten the setscrew. 
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MOUNTING SCREWS 
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CARRIAGE-RACK DRIVING GEAR 

TM5815· 206·35-198 

Figure 101. Carriage-rack adjustment. 

CARRIAGE·ItACK ----t 
DRIVE SHAFT 

TM 58t5-206-3!H34 

Figure 80t. Carriage-rack drive-ahaft adjustment. 

210. Carriage-Feed Blocking Adjusting Lever 
and Carriage-Return Blocking-Lever 
Clearance Adjustments (TT-4B/TG) 

(fig.203) 
a. Requirements. 

( 1) The carriage-return blocking lever 
should be centered with the adjusting 
plate on the double-blocking lever. 

(2) There should be 0.002- to 0.010-ineh 
clearance between the carriage-return 
blocking lever and the carriage-feed 
blocking adjusting lever. 

b. Adjustments. 
( 1) Remove the carriage-return blocking 

adjusting lever, carriage-feed blocking 
adjusting lever, carriage-return block
ing lever and the laminated washer. 
Peel the laminated washer to meet the 
requirement (a(1) above). Reassem-

"71!""',.., .... :'7' ,. 
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ble the above items in reverse order 
and check the requirement. 

(2) Loosen the setscrews in the carriage-re
turn blocking adjusting lever. Insert 
a 0.005-inch feeler gage between the 
carriage-feed blocking adjusting lever 
and the carriage-return blocking 
lever. Move the carriage-feed block
ing adjusting lever against the feeler 
gage and tighten one setscrew friction
tight. Perform the carriage-return 
blocking adjusting lever adjustment 
(par. 211) before tightening the set
screws. Tighten the setscrews. Per
form the carriage-feed blocking ad
justing arm adjustment (par. 212). 

COL.LAR 

CARRIAGE -FEED 
8L.OCKING LEVER 

LAMINATED WASHER 

CARRIAGE-RETURN 
BLOCKING LEVER 

\ 

41� _ . SH�_"' ---
CARRIAGE -1'££0 
BLOCKING 
AOJVSTWG L£V£fl 

SET SCREW I CARRIAGE·REH!flt< 

CARRIAGE-RACK 

BL OCKING AnJVSTtliiG 
LEVER 

DRIVE SHAFT TIII58!5-Zot;-55-135 

Figure !0/J. Carriage-feed blocking odjusting lever and 
carriage-return blocking-lever clearance (TT-J.BjTG). 

211. Carriage-Return Blocking-Lever 
Adjustment (TT-4B/TG) 

(fig. 204) 

a. Requirement. There should be 0.010- to 
0.020-inch clearance between the carriage-re
turn blocking adjusting lever and the adjust
ing 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, position the 
code rings for carriage return and turn the 
motor manually until the carriage-return sens
ing lever drops to the low point of its earn. The 
double-blocking lever will position the adjust
ing plate over the carriage-return blocking ad-

justing lever. Measure the clearance with feeler 
gages. 

c. Adjustment. Loosen the two setscrews in 
the carriage-return blocking adjusting lever and 
rotate the lever to meet the requirement. Be
fore tightening the setscrews, check the re
quirement given in paragraph 210. Tighten 
the setscrew. Check related adjustment (par. 
212). 

DOUBLE-BLOCKING 
LEVER 

ADJUSTING 
PLATE 

ET SCREWS 

CARRIAGE-RETURN 
•BLOCKING } o �41� 1-_----,..J..' -ADJUSTING COLLAR 

CARRIAGE-RETURN BLOCKING 
LEVER 

CARRIAGE-RETURN 
ILOCI<ING-LEVER SPRING 

Till !rill!ri-206-S�-136 
Figure £04. Carriage-return blocking-lever adjustment 

(TT-J.BITG). 

212. Carriage-Feed Blocking-Lever 

Adjustment 
(fig.205) 

a. Requirement. There should be 0.002- to 
0.010-inch clearance between the carriage-feed 
blocking lever and the extension of the car
riage-feed pawl when the carriage is in the 
�8th space. 

b. Adjustment. Move tne carriage 68 spaces 
from the left-margin stopscrew and loosen the 
clamping screw. Rotate the carriage-feed 
blocking lever until the requirement (a above) 
is met. Tighten the screw. 

CLAMPING SCREW 

Figure 205. Carriage-feed blocking-lever adjustment. 
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213. Right-Margin Stop-Screw Adjustment 
(TT-4A!TG) 

( fig . 206 )  

a. Requirement. The right-margin stopscrew 
should halt the carriage in the 73d space. 

h. Adjustment. Loosen the locknut that 
holds the right-margin stopscrew and turn the 
:screw counterclockwise for a few turns. Move 
the carriage 73 spaces from the left-margin 
s1,op sc:::-ew. Turn the right-margin stopscrew 
until it touches the carriage. Tighten the 
locknut. 

CARRIAGE RIGHT-MARGIN 
STOP $CREW 

f'RAME 

TM5815-206-35-137 

Figure 206. Right-margin stop-screw adjtLBtment 

(TT-J,A/TG). 

214. Carriage-Return Adjusting-Plate 
Adjustment (n-48/TG) 

(fig. 207) 
a. Requirement. There should be 0.015- to 

0.025-inch clearance between the carriage-re
turn blocking lever and the adjusting plate 
when the carriage is at the left margin. The 
carriage-return-clutch drum and the carriage
return-clutch disk (fig. 209) should not touch 
each other when the carriage-return operation 
is selected while the carriage is against the left
margin stopscrew. 

b. Method of Checking. Position the carriage 
at the left margin and turn off the motor. Use 
a feeler gage to check the gap between the 
carriage-return blocking lever and the adjust
ing plate. 

c. Adjustment. Position the carriage at the 
left margin. Loosen the mounting screw and 
move the adjusting plate to meet the require
ment (a above). Tighten the mounting screw.· 
Position the code rings for the carriage-re
turn operation. Turn the motor manually and 
check to see that the members of the carriage
return clutch do not eng:1ge. 
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ADJUSTING 
PLATE--� 

TM5815-206-3!H58 

Figure 107. Carriage-return adjusting plate adjust

ment. (TT-4B!TG). 

215. Throw-Out Lever Adjustment 
(TT-48/TG) 

a. Requirement. There should be 0.010- to 
0.020-inch clearance between the throw-out 
lever and the carriage-return latch-tripping 
arm (A, fig. 208) when the carriage is in the 
left hand margin position. 

b. Method of Checking. Turn the motor on 
and press the CAR RET keylever, causing the 
carriage to move to the left hand margin. Turn 
the motor oft' and trip the ·transfer-lever latch. 
Hold the carriage-return blocking lever (fig. 
207) downward and turii the motor slowly by 
hand until the carriage-return clutch members 
move against each other (tooth meet against 
tooth) (B, fig. 208). If the clutch teeth start 
to engage, hold the carriage-return-clutch drum 
out of engagement; continue turning the mo
tor until the teeth are in line; and release the 
clutch drum. Use a feeler gage to check the 
requirement (a above). 

c. Adjustment. Loosen the clamping screw 
in the throw-out lever. Move the throw-out 
lever to obtain the 0.010- to 0.020-inch gap 
while maintaining the requirement given in 
paragraph 199a(2); and tighten the clamping 
screw. Recheck the requirement (a above). 

CLAMPING 
SCIItW 

CAI!IIIAG£-IIETUIIII· 
LATCH TIIII'PIIM; Alltl 

A 

CAJIIIIAG£ -41£TUIIII • 

CAI!RIAOE·

·CL
UTCH 01511 

liE TURN· 
CLUTCH 

CiliUM 
TOOTH .......... T TOOTH 

8 

TIIMit-�JS-U! 

Figure t08. Throw-out lever adjustment (TT-J,B/TG). 
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216. Carriage-Return-Clutch Adjustment 
(TI-4A/TG) 

{fig.209) 
a. Requirement. When the members of the 

carriage-return clutch are engaged, there should 
be 0.005- to 0.010-inch clearance between the 
carriage-return latch and the latching end of 
the carriage-return operating lever. 

b. Adjustment. Loosen the clamping screw 
that holds the carriage-return operating lever. 
Position the lever to meet requirement (a 
above). Tighten the clamping screw. Check 
related adjustments (pars. 217 and 249). 

CARRIAGE-RETURN 
OPERATING LEVER 

_ TM5815-206-3S-139 
Figure 209. Carriage-return-clutclt. a.djutmetllt 

(TT -J.AITG). 

217. Carriage-Return-Link Adjustment 

(TT-4AITG) 
(fig. 210) 

Note. The carriage-return clutch adjustment (par. 

216) should be completed before this adjustment is 

perfonned. 

a. Requirement. The driven member of the 
carriage-return-clutch drum should move into 
engagement with the carriage return clutch disk 
when the carriage-return sensing lever drops 
to a low point of its cam. 

b. Adjustment. Detach the adjusting link 
from the bell crank. Adjust the length of the 
link until the requirement (a above) is met. 
Reattach the adjusting link to the bell crank. 

CARRIAGE·ftETURN·SENSING LEVER 

CARRIAGE· 
...,_ ___ RETURN· 

CLUTCH 
DISK 

TM&BI&-20&-35· 2� 

Figure !10. Can·iage-return-link adjustment 
(TT-.+AITG). 

218. Carriage-Return Latch-Tripping-Arm 
Adiustment (TI-4A/TG) 

(fig. 211) 
a. Requirement. The latch-tripping arm 

should trip the carriage-return latch as the 
carriage strikes the left-margin stopscrew. 

b. Adjustment. Make this adjustment after 
the carriage-feed and carriage-return clutches 
have been adjustE:d. Move the carriage to the 
left against the left-margin swp screw. Lr.osen 
the screws that bold the latch-tripping arm to 
the carriage-return drivei. gear. Disengage the 
carriage-feed clutch. Rotate the carriage-re
turn gears until the protruding end of the de
celerating cam is %2 to ¥s inch from the top 
edge of the decelerating arm. It may be neces
sary to disengage the carriage rack from the 
carriage-return drive gear to permit sufficient 
rotation to get the proper adjustment. To do 
this, loosen the screws that bold the guide rail 
to the frame. Raise the carriage and disengage 
the rack from the gear. When the declerating 
cam is %2 inch to ¥s inch from the top edge of 
the decelerating arm, engage the rack and gear 
and tighten the rail mounting screws. Move 
the latch-tripping arm against the carriage-re
turn latch and when the carriage-return op
erating lever unlatches, tighten the mounting 
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Figure fll. Carriage-return latch-tripping-arm Gd-
j11stment (TT-J.A/TG). 

screws. Check the carriage-feed clutch adjust
ment (par. 219). 

219. Carriage-Feed Friction-Clutch 
Adjustment 

(fig.212) 

a.. Requirement. A force of 44 to 48 ounces 
should be required to hold the carriage motion
less when the carriage-feed mechanism 
operates. 

b. Method of Checking. Turn the motor on 

and position the carriage 10 spaces from the 
left-hand margin. Hook a 64-ounce spring 

scale a� the point shown on figure 212. Hold 

the spring scale aad press the space bar. 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 read
ing the spring scale in this manner until the 

carriage has reached the right hand margin. 

Note the point at which the reading of the 

spring scale is the lowest. At this point, the read
ing should equal the requirement (a. above). 

·">:";:"�-

trltiCTION-
CLAMPING � ADJUSTING 
SCREW ft � COLLAR 

II 

CARRIAGE-RACK 
DRIVING GEAR 

• 

44 TO 48 OZ TO 
KEEP CARRIAGE 

FROM MOVING 

--. 
CAIItttiA8E 
ltACK 

T M5115-2Qe-55-140 

Figure �It. Carriage-feed friction-clutch. adjutment. 
--' 

slide the collar to meet the requirement (4 

above) and tighten the setscrews. Recheck the 

requirement and readjust if necessary. 

220. Carriage-Return Friction-Clutch 
Adjustment 

(fig.213) 

a. Requirement. Tension of 48 to 56 ounces 

should be required to prevent the carriage 
from moving when the carriage-return mech

anism is operating. 
b. Method of Checking. Turn the motor on 

and move the carriage to the right hand mar

gin. Hook a spring scale to the right hand side 
of the carriage. Hold the scale and securely 

press the CAR RET keylever. The carriage 
should move toward the left until the pull of the 

spring scale stops it. Move the scale slowly to 
the left and read it when the carriage starts 

to move again. Continue reading the scale 

while moving the carriage until the carriage is 
10 spaces or more from the lefi hand margin. 

The lowest reading should equal the require
ment (a. above). 
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c. Adjustment. Turn the motor off. On the 

TT-4B/TG, loosen the clamping screw in the 

friction-adjusting collar, turn the collar to 

meet the requirement (a. above) and tighten 

the clamping screw. On the TT-4A/TG, loosen 

the setscrews in the friction-adjusting collar, 

208 

c. Adjustment. Turn on the motor and move 

the carriage away from the left margin until a 
socket head wrench can be inserted into the ma
chine screw. Turn the motor off and insert the 

wrench into the clamping screw and loosen it. 
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Depress the manual carriage-return pushbut
ton and hold the carriage from moving while 
turning the motor manually until the carriage

return friction clutch is adjusted to meet the 

48 TO 56 OZ. TO KEEP CARRIAGE 
FROM MOVING 

SPRING 'SCALE -
TM5815-206-35-255 

Figure 213. Carriage-return friction-clutch 

adjustment. 

requirement (a above). Turn the motor clock

wise manually to increase the tension; turn it 

counterclockwise to decrease the tension. 

Tighten the clamping screw, remove the 
wrench, and recheck. 

221. Fulcrum Adjustment (TI-48/TG) 

a. Requirement. There should be 0.010- to 
0.015-inch clearance between a selected func

tion stop bar and its associated function-sens

ing lever when the sensing lever has dropped 
and is level with its stop bar (A, fig. 214). 

b. Adjustment. Position the code rings for 

the figures-shift operation and turn the motor 

manually until the figures-shift sensing lever 

is in line with the figures-shift stop bar. 
Loosen the clamping screw that holds the fig

ures-shift fulcrum (B, fig. 214). Loosen the 

self-locking hexagonal nut that holds the ec

centric shud for the figures-shift fulcrum. 
Turn the eccentric stud until the requirement 

(a above) is met and tighten the locknut. 

Tighten the clamping screw and recheck the 

clearance. Use the same procedure for adjust

ing the carriage-return and line-feed fulcrums . 

222. Square-Shaft Driven-Gear Adjustment 
(fig. 215) 

a. Requirement. There should be a 0.002- to 
0.005-inch clearance between the square-shaft 

driven gear and the flat washer. 

b. Method of Checking. Insert a flat feeler 

gage between the square-shaft driven gear and 

the fiat washer to determine the clearance. 

c. Adjustment. Loosen the four setscrews in 

the square-shaft driven gear. Loosen the 

clamping screw of the function-selecting-arm 

claw. Hold the stop-arm shaft against the code

ring cage and press the square shaft toward 
the cage. Place a 0.020-inch flat feeler gage 

Jr.�����---L INE·FEE"' FULCftUIII t 

t �; CAR RIAGE-ftETUftN 
FULCRUM - \;' r 

'• ' 
FIGURES-SHIFT 

FULCRUM 

LINE- FEED SENSING LEVER 

CARRIAGE-RETURN SENSING LEVER 

A 

t 
NORMAL DIRECTION 
OF MAXIMUM ECCENTRICITY 

8 

TM58l5-206-35- 256 

Figure tl.. Fulcntm adjustment (TT-•B!TG). 
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between the function-selecting-arm claw and 
the casting. Tighteri the clamping screw of 
the function-selecting-arm claw. Replace the 
0.020-inch flat feeler gage with a similar gage 
0.030-inch thick. Press the function-selecting
arm claw against the feeler gage and press the 
stop-arm shaft against the code-ring cage. Po
sition the square-shaft driven gear to obtain 
the requirement (a above) and tighten the four 
setscrews. Check the type-selecting and func
tion-selecting arm adjustment (par. 224). 

FRAME 

STOP-ARM 

SHAFT 

TM5815-206-S5-141 

Figto·e 215. Square-shaft driven-gear adjustm•nt. 

223. Carriage-Rear-Support Bracket 

Adjustment 
(fig.216) 

a. RequiTement. There should be m1mmum 
backlash between the square-shaft sliding gear 
and the type-selecting-arm gear. 

b. Method of Checking. Attempt. to rotate 
the type-selecting-arm gear back and forth at 
various position of the square shaft. 

c. Adjustment. Move the carriage frame to 
the left hand margin for access to the carriage 

SQUARE· SHAFT 

SI.IOING GEAR 

MINIMUM 
BACKL.ASH 

MOUNTING SCREWS 

Tlii5815-206-S5-142 

Figure 216. Carriage rear-support bracket adjustment. 

:no 

rear-support bracket mounting screws. Loosen 
the two mounting screws and raise

' 
or lower 

the rear of the carriage to meet the require
ment (a above). TighteR the screws and re
check the requirement. Check related adjust
ment (par. 224) for type-selecting arm 
alinement. 

224. Type-Seleding-Arm and 
Fundion-Seleding-Arm Adjustments 

(fig.217) 
a. Requirements. 

(1) The type-selecting arm and the func
tion-selecting arm should be in a 

definite positional relationship with 
the square-shaft stop arm. 

(2) There should be a 0.015- to 0.046-
inch clearance between the casting 
and the function-selecting-arm claw. 

b. Method of Checking. 

( 1) Start the motor and press the Q key
lever. Note the alinement of the type
selecting arm and the Q connecting
bar slot in the guide plate. Press the Z 
keylever and note the alinement of 
the type-selecting arm and the Z con
necting-bar slot. 

(2) Press the square-shaft stop arm to
ward the center of the page printer 
and check the requirement (a(2) 
above) with a feeler gage. 

c. Adjustments. 

( 1) Start the motor and press the Q key
lever. Loosen the clamping screw of 
the square-shaft stop arm and turn the 
square shaft until the type-selecting 
arm is alined with the Q connecting
bar slots in the guide plate. Hold the 
square shaft in this position, turn the 
squl:!re-shaft stop arm until it is 
against the Q stop bar, and tighten 
the clamping screw. 

(2) Press the Z keylever and check the 
alinement of the Z connecting bar and 
the type-selecting bar. If not ali ned, 
loosen the stop-arm clamping screw, 
turn the square shaft to move the 
type-selecting arm one-half the dis
tance toward alinement and tighten 
the clamping screw. Press the Q and 
Z keylevers and check for equal aline-
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Figttre f17. T11�-selecting-a.nn and function4electing-

ment of the type-selecting arm and 
the Q and Z slots respectively. 

(3) Loosen the clamping screw in the 
function-selecting-arm claw. Set the 
code rings for the motor-stop opera
tion (third and fifth code rings clock
wise, others counterclockwise), and 
turn the square shaft until the square
shaft stop arm touches the H stop 
bar. Turn the function-selecting arm 
until it is alined with the motor-stop 

function
shaft to 

above). 
and re-

punch bar. Position the 
selecting-arm claw on the 
meet requirement (a(2) 
Tighten the clamping screw 
check the adjustment. 

225. Square-Shaft Stop-Arm Torque 
Adjustment 

. 

(fig. 218) 

a. Requirement. When the motor is run
ning and the function shaft is turning, a force 

12 TO 17 OZ TO HOLD 
ARM STATIONARY 

irll . l("""ft--SQUARE

FRICTION- ADJUSTING COLLAR 

A. REAR VIEW 

SHAFT 
STOP 

ARM 

SQUARE
SHAFT 
STOP 
ARM 

B. END VIEW 

TM 5815-206-35-144 

Figure 118. Square-shAft stop-arm torque a.djustmen.t. arm adjustments. 
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of 12 to 17 ounces should be required to hold 
the square-shaft stop arm stationary. 

b. Method of Checking. Start the motor and 
press the LTRS keylever. Engage one end of 
the square-shaft stop arm with the hook end 
of a spring scale and pull with a force exceeding 
17 ounces. Press the LINE FEED keylever re
peatedly and gradually decrease pull on the 
spring scale. When the square-shaft starts to 
move, check th� reading of the scale. 

c. Adjustment. Turn the motor off. Loosen 
the clamping screw in the friction-adjusting 
collar of the TT-4B/TG, turn the collar in the 
proper direction to obtain the requirement 
(a above), and tighten the clamping screw. 
Loosen the two setscrews in the friction-adjust
ing collar of TT-4A/TG, slide the collar to ob
tain the requirement, and tighten the setscrews. 
Recheck the requirement. 

226. Print-Bail-Blade Adiustment 
(fig.219) 

Note. The requirement given in paragraph 227a(1) 
must be met before this adjustment is made. 

a. Requirement. There should be 50 percent 
minimum engagement of the print-bail blade 
in the grooved nut for the entire length of the 
blade. The blade should fit freely and remain 
in the confines of the grooved nut when the 
print-cam follower is against any portion of 
the print cam. 

b. Method of Checking. 
,_. 

( 1) While manually moving the carriage 
from one end of the blade to the other, 
place the cam follower in varl<>us PQSi
tions and note the engagement of the 
blade in the groove. Check the blade 

A MINIMUM OF 50% 
ENGAGEMENT OF BLADE TO 
TOTAL DEPTH OF GROOVE 

TYPE· SELECTING ARM 

j_J_ 
-,----,·-·· .....,.. GROOVED NUT 

CLAMPING SCREW ---vii 

.212 

PRINT- BAIL SHAFT 

��rr-- LOCK NUT 

ROLLER � STUD 

TM5815·206-15-J45 

Figure 119. Print-btlil-blade lldjultmeftt. 
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for freedom of movement in the 
groove. Check the entire length of the 
blade. 

(2) Place the cam follewer in various po
sitions and remove play fq the type
selecting arm in an upward direction. 
Rock the blade back and forth to make 
certain it is contained in the groove 
for the entire length of the blade. 

c. Adjustment. Loosen the screws that hold 
the print-bail blade and move the blade up or 
down until the requirement (a above) is met. 
Tighten the screws. Check requirements given 
in paragraph 227a(2) and (3). 

227. Print-Bail and Ribbon-lifter 
Adjustments 

(figs. 220 and 221) 

a. Requirements. 

(1) The travel of the print-bail blade 
should be equal in both directions from 
the vertical center line of the print
bail blade shaft. 

(2) There should be nominally 0.030-inch 
clearance between the type-selecting 
arm and the guide plate for the con
necting bars when the function shaft 
is in the midcycle position (� turn 
from the stopped position). This 
clearance may be increased or de
creased to obtain lighter or heavier 
printing. The minimum clearance is 
0.008 inch. 

(3) There should be a 0.010- to 0.030-inch 
clearance between the front end of the 
type-selecting arm and the ribbon
lifter lever when the roller of the 
print-cam follower is against a high 
point of the print cam. 

b. Adjustments. 
(1) Loosen the clamping screw on the 

print-cam follower and position the 
print-bail shaft to meet the require
ment (a (1) above). Tighten the 
clamping screw. 

(2) Loosen the locknut on the rear of the 
type-selecting arm shaft. Rotate the 
grooved nut clockwise or counterclock
wise until the requirement (a(2) 
above) is met. Tighten the locknut. 

(3) With the motor off and the teletype
writer in the stopped position, trip the 
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Fig1tre 110. Print-ba.il a.'tl.d ribbon-lifter adjuatmenu (TT-J.A!TG). 

transfer-lever latch and turn the mo

tor manually until the roller of the 
print-cam follower is against a high 
point of the print cam. To obtain the 
required clearance on the TT-4A/TG, 
use a screw driver, inserted from the 
front of the carriage, to turn the ad
justing turnbuckle to obtain the re

quired clearance. On the TT-4B/TG, 

loosen the two clamping screws in the 
adjusting links. Hold the ribbon-lifter 
lever away from the front of the type
selecting arm. Insert a ftat feeler gage 

TYPE· SE:L£CTIHG MM 

PRINT 
CAM 

ilttween the front of the type-selecting 
arm and the ribbon-lifter lever, posi
tion the adjusting links to meet the 
requirement (a(3} above), and tighten 
the two clamping 8crews. 

Note. The adjustment given in b(2) 
above should always l>e made when changing 
the ()J)erating speed of the teletypewriter. 

228. Platen-Trough-Spring Adiustment 
(n-48/TG) 

(fig.222) 
a. Requir·ement. A force of 3 to 6 ounces, 

applied as shown in B, figure 222, should be re-

TM5815·2C6-!5·257 

Figure Ul. Pri7tt-ba.il and ribbon-lifter adjtuttments (TT -J,!: lTG). 
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quired to start the platen trough guide moving 
downward. 

b. Adjustment. Remove the hinge pin; wind 

or '-unwind the platen trough spring (A, fig. 
222) to meet the requirement (a above); and 
replace the pin. 

I'LATEN
TIIOUGH SPIIING 

TIE BAll 

A.FRONT VIEW 

PL.t:T'EN-TIIOUGH GUIDE 

S TO & OZ TO STAIIT 

GlADE IIOVING 

8. SIDE VIEW 

TM5815·206·S5·258 

Figure �2�. Platen-trough-spring a.djmtment 
(TT--'BITG). 

229. Platen-Shaft End-Play Adjustment 
(fig.223) 

a. Requirement. There should be 0.002- to 

0.005-inch clearance between the shaft collar 
and the bearing when the platen shaft is held 
all the way to the left. 

b. Adjustment. Loosen the setscrews in the 

shaft collar and position the collar to meet the 
requirement (a above). Tighten the setscrews 
and recheck the requirement. 

LINE•FEEO 
LEVER 

TM5815·206·S5-14T 

Figure 128. Platen-ahaft end-pla11 a.djmtnutat. 

230. Platen-Trough End-Play Adjustment 
(fig. 224) 

a. Requirement. There should be a .002- to 
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.005-inch clearance between the platen trough 
and the platen collar when the platen trough 
and the platen shaft are held to the left. 

b. Adjustment. Looseo the two setscrews 
that hold the platen to the platen shaft. Posi
tion the platen to meet the requirement (a 
above). Tighten the setscrews and recheck the 
requirement. 

"LAT[N ---1 
SHAFT 

PLATEN TROUGH •IJ.I. 

.ooz·-.oos· 

TM5815-206-55-141 

Figure UJ.. Platen-trough end-pla11 adjust·ment. 

231. Paper-Guide Adjustment (TT-48/TG) 

4. Requirement. The slot of each paper guide 
should be centered against each metal end of 
the platen (A, fig. 225). Both paper guides 
should be in contact with the plates (B, fig. 
225). 

b. Adjustment. Loosen the setscrew in each 

paper guide. Position the right hand paper guide 
to meet the requirement (a above) and tighten 
its setscrew. Position the left-hand paper guide 
in the same rnanner. Make certain each paper 
guide is in contact with the platen before 
tightening its setscrew. 

232. Platen Pressure-Roller Adjustment 

(TT-48/TG) 
(fig.226) 

4. Requirement. There should be sufficient 
pressure against the platen by the pressure 
roller to pull the paper one or two spaces when 
the line-feed operation takes place. There should 

be no pressure applied to the copy when the 
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Figure f25. Paper-guide adjustment (TT -4B I TG). 

pressure-roller lever is in the unlatched position. 
b. Adjustment. Place the leading edge of the 

tab of the pressure-roller lever in line with the 
edge of the notch in the platen-lever latch. 
Loosen the setscrews and rotate the pressure:
roller operating shaft so that the pressure roller 
touches the platen. Tighten the setscrews. Be 
certain the roller clears the copy in the un
latched position. 

RELEASE-
NOTCH 

PLATEN 

PRESSURE 

NOTCH " 

�----PLATEN-LEVER 

LATCH 

PLATEN 
./. TROUGH 

)• ' PLATEN fRAME , 
1 PRESSURE-

ROLLER OPER ATING 
SHAFT 

TN5815- 206-35-259 

Figu 1·e 226. Platen preiJIJure-roller adjustment 

(TT-4B/TG). 

233. Platen Pressure-Rollers Adjustment 
(TT-4A!TG) 

(fig.227) 
a. Requi1·ement. There should be sufficient 

pressure against the platen by the pressure roll
ers to pull the paper one or two line spaces 
when the line-feed operation takes place. 

,.�" 

b. Adjustment. Pull the pressure-roller lever 
to the released position and loosen the set
screws. Push the rollers against the platen man
ually. Leave the lever in the released position 
and tighten the setscrews .. -

PRESSURE
ROLLER LEVER 

PRESSURE 
ROLLER - .r-.,-.. 

SET SCREWS 

TM5815-206-35·260 

Figure i:J!7. Platen pressure-roUers adjKBtment 

(TT-�/TG). 

234. Platen-Assembly End-Play and 
Positioning Adiustment 

(fig.228) 
a. Requirement with Platen Assembled. 

(1) There should be 764- to %4-inch 
clearance between the end of the 
platen-latching arm and the end of 
the slot in the aperture gate. 

(2) There should be 0.002- to 0.005-inch 
end play of the platen as:;embly. 

(3) The platen shift link and line feed 
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connecting link should be straight and 
free on their pivots. 

b. Methud [)f Checking. Take up the platen 
end play to the left (selector side) and check 
requirements as follows: 

(1) With a scale. 
(2) With fee!er gages. 
(3) Visually. 

c. Adjustments. With platen assembled, 
loosen the platen eccentric pivot setscrews. 

( 1) Take up the end play of platen to the 
left and position the platen to meet 
the reql'irements (a(l) above) .  Push 
left-hand eccentric pivot against the 
assembly and tighten the setscrew. 
Recheck requirement. 

(2) Hold the platen against the left-hand 
eccentric pivot, and position the right 
eccentric pivot to meet the require
ment (a(2) above). Tighten its set
screw and recheck the requirement. 

(3) Take up the end play of the platen to 
the left and position the platen to 
meet the requirement (a(3) above). 
Push the left-hand eccentric pivot 
against the assembly and tighten the 
setscrew. Recheck the requirement. 

]l,"ote. Check related adjustment (par: 
235). 

·-r::�--

�Ml {'=� 

0�H21 SET SCREw 

L! ' L.JNE-1EECI 

FRAME • i� 
r 

P�ATEN/ ��!f- CCNNECTING LIIIIK 

I ' 
SET SCIIEW .002"·,005" 

ECCENTIIIC f'IYOT 
TM�IS-206-:JS-� 

Figure fi8. Platt:n-assembly rnd-play and positioni1lg 

tuljuBhllt"'lf� 

235. Character-Printing Density Adjustment 

a. Requirement. All characters of a line 
should be printed equally dark. 

b. Adjustment. Print a full lir.e of the same 
character. If an characters are not printed 
equally dark, loosen the setscrews (A, fig. 229) 
in each side frame; position the eccentric pivots 
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for maximum eccentricity in the direction 
shown in B, figure 229; press the pivots in
ward ; tighten the setscrews; and print another 
line of characters. If printing density still 
varies, readjust the pivots is necessary to elim
inate the variation. Check the related adjust
ments (pars. 237, 239, and 241). 

ECCENTRIC 
PIVOT 

.IDE f'ltANE 

A. TOP VIEW 

PLATEN 

8. SIDE VIEW 
TMS815·20&· 55·151 

Figut·e Rf9. Clwracter-printing demitlf ad;ustment. 

236. Figures-Shift Preliminary Adiustment 
(fig.230) 

a. Requi1 ement. The platen latch (A, fig. 
40) should engage the lug on the aperture gate 
when the figures-shift-cam follower is moved 
downward as far as possible by the figures-shift 
cam. The spring of the figures-shift link on the 
TT-4B/TG must not stretch when the figures-
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shift-cam follower is in the fully downward 

position. 

b. Adjustment. Loosen the clamping screw 

(fig. 230); position the figures-shift arm to meet 

the requirement; tighten the clamping screw; 

and recheck the requirement. Check the re

lated adjustment (par. 237). 

FIGURES- SHIFT ARM 

NORMAL 

DIRECTION 

OF MAXIMUM 

ECCENTRICITY 

PIVOT 

PLATEN FRAME 
.-

-... 
./ PLATEN 

/ • <:: 

---

\ 

I 
/ 

TM5815-206·35·26l 

Figure 230. Figures-shift preliminary adjustment. 

237. Figures-Shift Position Adjustment 

(fig. 231) 

Note. The figures-shift preliminary adjustment (par. 
236) must be made before this adjustment is performed. 

a. Requirement. Characters should be 

printed evenly without being cut off at the 

top or the bottom when the platen is in the 

figures position. 

b. Method of Checking. With the platen in 

the figures position, send repeated R andY sig

nals and inspect the typed result for meeting 

the requirement (a above). 

c. Adjustment. Loosen the platen-latching 

arm mounting screw. Position the platen

latching arm up or down to meet the require

ment (a above). Tighten the clamping screw. 

If all adjustments in sequence are not being 

made, check the letters-shift position adjust-

TYPE BAR 

PL.ATEN L.ATCH 

CL.AMPING SCREW 
TM5815- 206-35-152 

Figure !31. Figures-shift position adjustment. 

ment (pars. 238 and 239) and the platen shift 
final adjustment (par. 240). 

238. Letters-Shift Position Adjustment 

(TT-4A!TG) 
(fig. 232) 

a. Requirement. Characters printed with the 

platen in the letters-shift position must be 

alined with characters printed with the platen 

in the figures-shift position. 

b. Method of Checking. With the platen first 

in the figures position and then in the letters 

position, send repeated No. 5 and. T signals and 

inspect the typed rel'lult for alinement. 

c. Adjustment. Loosen the locknut that holds 

the platen stop screw. If the letters print be

low the figures, turn the stop screw counter

clockwise. If the letters print above the fig

ures, turn the stop screw clockwise. It may be 

necessary to alter the figures-shift position ad

justment (par. 237) to be able to aline the 

characters. Recheck the requirement (a above). 

Readjust if necessary until the requirement is 

met. Tighten the locknut. 

TM5815-206·35·200 

Figure 1!32. Letters-ahift position adjustment 

(TT-.6.AITG). 

239. LeHers·Shift Position Adjustment 

(TT-48/TG) 
(fig. 233) 

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. 

b. Method of Checking. Turn the motor on 

and operate the keys of the keyboard-transmit

ter to cause the symbols T and 5 to be printed 
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alternately. Inspect the typed result for char
acter alinement. 

c. Adjustment. Loosen the locknut that holds 
the platen stop screw. If the letter T was 
printed below the figure 5, turn the platen stop
screw counterclockwise. If the letter T was 
printed above the figure 5, turn the platen stop 
screw clockwise. It may be necessary to alter 
the figures-shift position adjustment (par. 237) 
to obtain the proper alinement. Tighten the 
locknut. Perform the platen-shift final adjust
ment (par. 240). 

Figure t33 

I TM5815-206-35-Il'l 

Letters-ihift position adjustm.eftt 
(TT-48/TG). 

240. Platen-Shift Final Adiustment 
(fig. 234) 

Note. Complete the figures-shift position adjustment 
(par. 237) before starting this adjus� 

a. Requirement. There should be 0.005- to 

0.020-inch clearance between the platen latch 
and the lug on the aperture gate when the roller 
of the figures-shift cam follower is against a 

lobe of the figures-shift cam. 

b. Method of Checking. Select the figures 
code group and turn the motor by hand until 
the roller of the figures-shift cam follower is 

against a lobe of the figures-shift cam. Check 
the requirement (a. above) with feeler gages. 

c. Adjustment. Loosen the clamping screw. 
Reposition the platen-latching arm to meet the 
reql,linment. Tighten the clamping screw. It 
may be· ecessacy to repeat the figures position 
adjustment (par. 237) to be able to get the 
required clearance. 

Note. For operation at 100 words �r minute, de
crease the requirement to 0.001 to 0.005 inch. 
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PLATEN LATCH 

TM58t5-206-35-201 

Figure Ill,. Platen-shift final adjustment. 

241. Platen-Blocking-Arm Adiustment 
(TT-48/TG) 

(fig.235) 

I 
t 

a. Requirement. There should be 0.010- to 

0.020-inch clearance between the platen-stop c 
screw and the lower surface of the platen 

NORMAL DIRECTION 
OF ¥AXI¥U¥ ECCENTRICITY 

A. LEFT-SlOE VIEW 

8. RIGHT-SIDE VIEW 
T¥&111·t06·JI-III 

Figure �35. Platm-blocking-arm adjustmmt 
(TT-48/TG). f 
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frame (B, fig. 235) when the platen is raised 
manually to the figures-shift position. 

b. Adjustment. Loosen the self-locking hex
agonal nut (A, fig. 235) ; position the platen
blocking arm to meet the requirement; and 
tighten the locknut. 

242. Platen-Blocking-Arm Bracket 
Adjustment (n-4B/TG) 

(fig.236) 

a. Requirement. There should be 0.005- to 
0.020-inch clearance between the figures-shift 
sensing lever and the platen lower-case latch 
when other than the figures or letters combi
nation is selected and when the function cam
shaft is rotated so that the figures-shift sens
ing lever is in contact with the figures-shift 
stop bar. 

· 

b. Method of Checking. Select a code com
bination other: than figures or letters. Trip 
the transfer-kver latch by hand and rotate the 
motor until the figures-shift sensing lever drops 
off the high portion of its restoring cam and is 
blocked by the figures-shift stop bar. Measure 
the clearance between the figures-shift sensing 
lever and the platen lower-case latch. 

c. Adjustment. Loosen the mounting screws 
of the platen-blocking-arm bracket. Position 
the bracket until the requirement (a above) is 
met. Tighten the mounting screws. Recheck 
for clearance. 

PLATEN f IIAIIE 

FIGU!tES·SHIFT SENSING-LEVEII CAM 

Tll�ll�-206-!1�-1� 

Figure i$6. Platen-blocking-4rm bracket a.dj1atment 

(TT--'BITG). 

243. Lin�-Feed Detent Ad(ustment 
(fig. 237) 

a. Requirement. With the single-double line-

!eed lever in the double line-feed position, the 
line-feed pawl should enter squarely into the 
notches of the line-feed ratchet. 

b. Method of Checking. Manually move the 
line-feed connecting link toward the rear of 
the machine and check the requirement as the 
iine-feed pawl moves into a notch in the line
feed ratchet. 

c. Adjustment. Loosen the plain round nut 
that holds the detent eccentric stud in posi
tion on the platen trough. Turn the eccentric 
stud in the proper direction to meet the re
quirement (a above). Tighten the plain round 
nut. Recheck the requirement. 

LINE-FEED CONNECTING 
LINK 

DETENT 
ECCENTRIC STUD 

LINE- FEED - r .-''\H 
AATCHET LINE-FEED PAWL. 

PLATEN TROUGH- �- -;, 
TM5815-206-35-262 

Figure !87. Lme-feed deU-nt adju.atmen.t. 

244. Line-Feed Bell-Crank Adiustment 
(TT-4B/TG) 

(fig.238) 

a. Requirement. The roller of the line-feed
cam follower should move under the line-feed 
cam when the line-feed sensing lever is pulled 
to the low point of the line-feed restoring cam. 

b. Method of Checking. Set up the line-feed 
code combination in the Y-levers (rotate the 

CLAMPING SCREWS 

OETENT 
ECCENTRIC STUD 

LINE-FEED LilliE -FEED 
CONNECTING LINit • c 0 LEVER 

ADJUSTA8LE�RM SINGLE-D OUBLE 

I SPRING SCALE 
(40 OZ PULL) 

CLAMPING 
SCREW AND 
LOCK NUT 

8ELL•CRANit 

SPRING 

LINE-SPACING DETENT 
LIME ·SI'o\CWG-
DETENT SPIIING 

LilliE· FEED-CAM FOLLOWER 

TM!t815·206•35•2a3 

Figure !38. Line-feed beU-crank adj1atme'11t 
(TT--'BITG). 
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No. 2 Y-lever clockwise and the remaining Y
levers counterclockwise) and manually trip the 
t;ransfer-lever latch. Rotate the motor by hand 
until the line-feed sensing lever is pulled to the 
low point of the line-feed restoring cam. At this 
time, the roller of the line-feed-cam follower 
should just move under the line-feed operating 
cam. Check the requirement at both low points 
of the line-feed operating cam. 

c. Adjustment. Loosen the hexagonal nut anq 
position the adjustable bell crank until the re
quirement (a above) is met. Tighten the nut. 
Recheck the requirement. Check related adjust
ment (par. 245). 

245. Line-Feed Conneding-Link Adjustment 

(TT-48/TG) 
(fig.238) 

a. Requirements. 

(1) A pull of 40 ounces applied to the line
feed lever should not prevent the line
feed mechanism from turning the 
platen when the single-double line
feed lever is in either the single or 
double line-feed position. 

(2) When the line-feed operation is com
pleted, the line-feed pawl should be 
clear of the line-feed ratchet. 

b. Method of Checking. 

( 1) Hook a spring scale on the upper arm 

of the line-feed lever and exert a 
downward and forward pull of 40 
ounces on the spring acale while re

ceiving repeated line-feed code com
binations. This should not prevent the 
line-feed mechanism from turning the 
platen. 

(2) When the teletypewriter is in the 
stopped position, attempt to rotate 
the platen forward and backward. It 
should rotate freely. 

c. Adjustment. Loosen the clamping screws 
that hold the line-feed connecting link and po
sition the single-double line-feed lever for dou
ble line feed operation. Select the line-feed 
code combination and turn the motor by hand 
until the line-feed-cam follower is on the high 
part of the line-feed cam. Rotate the line-feed 
lever (:fig. 238) until the platen has advanced 
two line spaces. Tighten the clamping screws 
to hold the connecting link in this position. 
Continue to turn the motor until the line-feed op-
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eration is completed and the parts are restored 
to their normal position. Be certain that 
the requirement (a(2) above) is met . 

246. Line-Feed Connecting-Link Adjustment 

(TT-4A/TG) 
(fig. 239 and 240) 

Note. Complete the line-feed detent adjustment (par. 

243) before starting this adjustment. 

a. Requirements. 

(1) Selection of the line-feed combination 
should cause the line-feed mechanism 
to turn the platen one line space 
when the single-double line-feed lever 
is in the position shown in B, :figure 
240, and two lines spaces when it is 
in the position shoWn in A, :fig. 240. 

(2) ·When the line-feed operation is com
pleted, the line-feed pawl should be 
clear of the line-feed ratchet. 

b. Adjustments. 

(1) Loosen the clamping screws (:fig. 239). 
Select the line-feed combination' and 
turn the motor_ manually until the 
line-feed-cam follower is against a 
high part of its cam. Rotate the 
line-feed lever until the platen has 
advanced one line space. Tighten the 
clamping screws. Continue turning 
the motor until line-feed operation is 
completed. 

(2) Check the requirement (a(2) above) 
visually. 

247. Margin-Bell and Bracket Adjustment 
(fig.241) 

a. Requirements. 

( 1) The margin bell should ring when 
the carriage has moved 66 spaces from 
the left hand margin. 

(2) There should be a clearance of 0.020-
to 0.025-inch between the margin-bell 
pawl and the pawl trip arm at their 
closest point when the carriage is 66 
spaces from the left hand margin. 

b. Method of Checking. 

( 1) Space the carriage 65 spaces from the 
left hand margin. Depress the space 
bar; the margin bell should ring. 

·(2) With the carriage 66 spaces from the 
left hand margin, move the margin
bell clapper up and down to deter-
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Figure !89. Line-feed mechanism, tide 'lliew (TT--*AITG). 'o-' 

mine the closest point between the 
margin-bell pawl and the pawl trip 
arm.. Check ·the minimum clearance. 

c. Adjustments. 
(1) On the TT-4A/TG, loosen the two 

clamping screws, or on the TT-
4B/TG, loosen the two clamping nuts 
which hold the margin-bell latch
tripping arm to the carriage-rack 
driving gear. Position the latch-trip
ping arm to meet the requirement 
(a ( 1) above) and tighten the clamp
ing nuts. 

(2) Loosen the clamping screws that hold 
the margin-bell bracket to the tele
typewriter frame and position the 
bracket to meet the requirement 
(a.(2) above). Maintain a clearance 
between the pawl and the face of the 
driving gear. 

248. Manual Carriage-Return Bracket 
Adjustment (TI-48/TG) 

(fig. 242) 
a. Requirement. There should be 0.005- to 

0.015-inch clearance between the pawl and the 

SINGLE
DOUBLE LINE-FEED 

LEVER 

SINGLE
DOUBLE 

LINE-FEED 

LINE-FEED 
PAWL 

A. DOUBLE LINE-FEED POSITION 

LEVER 

8. SINGLE L INE-FEED POSITION 

TM5815-206·35-265 
Figure 1.0. Po•itions of IJingle-double line-feed lever. 
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Figure 1.1,1. MargiweU and bracket adjutment. 

double-blocking lever (TT-4B/TG) or the car
riage-return clutch-actuating lever (TT-4A/ 
TG) when both the pawl and lever are in the 
unoperated position. 

b. Method of Checking. Place the pawl and 
the double-blocking lever (or carriage-return 
clutch-actuating lever) in the unoperated posi
tion. Check the requirement with feeler gages 

c. Adjustment. Loosen the mounting screws 
and position the manual carriage-return 
bracket to meet the requirement (a above). 
Tighten the mounting screws and recheck the 
requirement. 

DOUBLE• 
BLOCKING 
LEVER 

MOU NTING 
SCREW 

.005"T0.015" I Ill-

CAI!I!IAGE-ttETUIIN 
TRIP MWL 

MANUAL CARRIAGE 
RETURN BUTTON 

MOUNT:{NG 

. 

SCREW 

�0� ' 

MANUAL CARRIAGf-
RETURN-LE\IER LINK 

Figure tJ,t. 
TM!!-81!'1·206-35-155 

Manual carriage-retllnt oracket adjut
ment (TT-4BITG). 

249. Carriage-Return Trip-Pawl Adiustment 
(TT-4A/TG) 

(fig.243) 

Note. Complete the carriage-feed clutch drum ad
justment (par. 202) before performing this adj.xstment. 

a. Requirement. When the manual carriage
return button is pushed, the carriage-return 
clutch should first latch in the engaged posi
tion and the carriage-return trip pawl should 
not clear the corner of the carriage-return op
erating lever. 

b. Adjustment. Turn the adjusting screw 
in, for less engagemem, or out, for more 
engagement. 
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ADJUSTING- ..aA 
SCREW 

CARRIAGE-RETURN 
TRIP PAWL 

MANUAL CARRIAGE· 
RETURN BUTT� 

l'=N < � 
MANUAL C ARRIAGE

RET URN-LEVE R LINt< 

r- CARRIAGE-RETURN 
OPERATING L EVER 

TM581 5-206·35-156 

Figure 14�. Carriage-retunt trip-pawl adiu•tment 
(TT-4A/TG). 

250. Carriage-Return Trip-Pawl Adjustment 
(TT-48/TG) 

(fig.244) 

a. Requirement. The carriage-return trip 

pawl should touch and then move past the dou
ble-blocking lever when the lever is held man

ualJy in the fully operated position (carriage

return clutch engaged) and the manual car

riage-return button is operated. 

b. Method of Checking. Manually rotate the 

double-blocking lever to �ngage the carriage

return clutch. Hold the double blocking lever 

in the operated position and manually operate 
the manual carriage-return button. Check the 

requirements. 

c. Adjustment. Loosen the locknut and posi

tion the adjusting screw to meet the require
ments in a above. Tighten the locknut, and re

check the requirement. 

LOCK NUT 

DOUBLE-BLOCKING 
LEVER-----. 

CARRIAGE-RETURN MANUAL 
TRIP MWL CARRIAGE-

RETURN 
BUTTON 

~ 
MANUAL CARRIAGE

RETURN-LEVER L.INK 

TM5815-206-35-1157 

Figure '-'-'· Carriage-retuNt trip-pawl adjutment 
(TT--'BITG). 
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251. Ribbon-Feed Mounting Adjustment 
(fig.245) 

Note. Perform this adjustment only when &&sembling 
the ribbon-feed mechanism to the type-bar carriage. 

a. Requi1·ement. The ribbon-spool shafts 
should be 5 inches apart and parallel within 
0.010 inch. 

b. Adjustment. Loosen the screws mounting 

the ribbon-feed mechanism. Position the mech

anism to meet the requirement (a above) . 

Tighten the mounting screws and recheck the 

requirement. 

1------- !l.ooo·-----
�ARALLEL WITHIN .010" 

RIBIIOif-SPOOL SHAFTS 

TM5815-206-u-tse 

Figure f-'5. Ribbon-feed mounting •.diutmem. 

252. Ribbon-Spool Shaft Adjustment 
(fig.246) 

I 

a. Requirement. There should be equal en-

MOUNTING 
BRACKET 

gagement of the bevel gears at each end of the 

ribbon-spool shaft. 
b. Adjustment. Loosen the setscrews in the 

right hand collar, spring- collar, and driven 

clutch member. Move the shaft in the proper 
direction to meet the requirement (a. above) 
and tighten the setscrew in the driven clutch 
member. Place a 0.002- to 0.004-inch feeler 

gage between the driven clutch, member and 

the mounting bracket. Hold the shaft to the 
left, push the right-hand collar to the right 

to compress the spring washer, and tighten the 

setscrew in the right hand collar. Check re
lated adjustment (par. 255). 

253. Ribbon-Feed-Clutch Spring Adjustment 
(fig.246) 

·a. Requi1·ement.. When the carriage is re
turned to the left hand margin, the teeth of 

the jaw clut::h should slip. This prevents the 
ribbon from being reversed when the carriage 

is returned. 
b. Adjustment. With the teeth of the jaw 

clutch engaged, loosen the setscrews in th� 
spring collar. Position the collar approximately 

14 inch from the back surface of the clutch 

drum. Tighten the setscrews and recheck the 
requirement (a above). If necessary, increase 

this clearance to insure that the clutch slips 
when the carriage is returned. 

254. Ribbon-Reverse Beam Adjustment 
(fig. 247) 

a. Requirement. There should be 0.0015- to 

RIGHT-HAND 
COLLAR RIBBON REVERSE BEAM 

SCREWS /-, r• 
���,..tic/-_'\ �:J---L.let---���(_

N 

SHAFT 

SPRING COLLAR 

t:LUTCH 

, . 
• 

• EQUAL ENGAGEMENT 
TM5815-lW6-35- 202 

Figure '-''· Ribbon-spool •kaft adjuBhnent. 
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0.005-inth clearance between the ribbon-re
verse beam and the groove in each spool bevel 
�r. 

b. Method of Checking. Check the require
ment on both sides of the ribbon-reverse beam 
with feeler gages. 

c.· Adjustment. Form the ends of the ribbon
reverse beam to meet the requirement (a 
above) . 

RIBBON-SPOOL• 
SHAFT GEAR 

RIBBON-REVERSE IEAM 

·.0015"--005" 

Figure �-'1· 
TM!5815·206-S5-l&l 

Ribbon-revene beam adjwrtm,eat. 

255. Ribbon-Reverse Detent-Plate . 
Adiustment 

(fig. 248) 
a. Requirement. There should be equal en

gagement on each side of the ribbon-reverse
detent plate in both ribbon driving positions. 

b. Method of Checking. Remove the detent 
spring. Position the ribbon-reverse beam so 

that the high points of the detent and the rib
bon-reverse-detent plate meet. Clearances 
should be equal, or the engagement between 
the detent and . ribbon-reverse-detent plate 
should be equal in both positions of the beam. 

c. Adjustment. Loosen the two mounting 
screws of the ribbon-reverse-detent plate. Hold 
the ribbon-reverse-detent plate in position on 
the beam. Shift the beam until requirement (a 
above) is met. Tighten the two mounting 
screws. Check both latched beam positions for 
equal engagement. 
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NOTE: 
RIBBON-REVERSE-DETENT 

SPRING REMOVED. 

RIBBON-REVERSE· 

DETENT PLATE 

MOUNTING 
SCREWS 

TM5815·206-35-267 

Figure �1,8. Ribbon-reverse detent-plate a.djwrtment. 

256. Ribbon-Spool Driving-Collar 
Adiustment 

(fig.249) 

a. Requi'rement. There should be 0.010- to 
0.020-inch clearance between the top of the 
groove in the ribbon-spool-shaft gear and the 
top of the key on the ribbon-spool shaft when 
the bevel gears are engaged .. Check both sets of 
gears for this requirement. 

b. Method of Adjustment. Engage the right 
hand bevel gears and check the requirement 
with feeler gages. Change the position of 
the ribbon-reverse beam to engage the left hand 
bevel ge!lrs and check the requirement with 
feeler gages. 

RIBBON 
SPOOL 

CUP 

RIBBON-SPOOL
S ... AFT GEAR 

RIBBON· SPOOL· 
S ... AFT KEY 

TM 5815-206-35-160 

Figure 149. Ribbon-apool drivirtg-collar a.djwrtment. 
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c. Adjustment. Remove the ribbon spool and 
loosen the setscrews in the ribbon-spool-shaft 
drive collar. Hold the coJlar against the rib
bon-spool cup and position the shaft to meet 
the requirement (a. above). Tighten the set
screws and recheck the requirement. Adjust the 
opposite spool shaft in the same manner if 
necessary. Replace the ribbon spools and check 
related adjustment (par. 257). 
257. Ribbon-Spool Fridion-Spring 

Adiustment (n-48/TG) 
(fig.250) 

a.. Requirement. A force of 1 to 2 ounces 
should be required to rotate each ribbon-spool 
shaft when measured at the tip of the ribbon
spool lock in the lower locked position. 

b. Method of Checking. Remove the two rib
bon spools from their shafts. Position the rib
bon-reverse beam to disengage the bevel gears. 
Check the requirement (a. above) with a spring 
scale. 

c. Adjustment. Loosen the setscrews in the 

RIBBON-SPOOl. l.OCK 

SPRING SCALE- "" ...JI 

A.TOP VIEW 

. .,,:· 

RIBBON·St"OOl. 
SMAFT 

1111880N·SPOOL CUP 

r-r--tmz:::?" l.OCKEO POSITION 
I l It-' I 

RIBBON ·REVERSE 
BEAM 

RIBBON·FEED - .....----++iha I' 
SHAFT � 

8. FRONT VIEW 

SPOOl.·SHAFT SPRING 

RIBBON-SPOOl. 
SHAFT 

TM5815-206·3lH61 

Figure !50. Bibbon-1pool jriction-1pring tuljWJtment 
(TT-J,B/TG). 
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spool-shaft collar. Position the eollar up or 
down to meet the requirement (a. above). 
Tighten the setscrews and recheck the require
ment. Adjust the other spool-shaft collar in the 
same manner. 

258. Ribbon-Sensing-Lever Adiustment 
(fig. 251) 

a.. Requirement. There should be a 0.030-
inch minimum clearance between the tip of 
each ribbon-reverse-cam follower and the side 
of each ribbon-reverse cam when the ribbon
sensing lever is sensing ribbon on the ribbon 
spool. 

b. Method of Checking. Disengage the bevel 
gears. With ribbon on the ribbon spool, turn the 
ribbon-spool shaft until the ribbon-reverse-cam 
follower is positioned as close as possible to the 
ribbon-reverse cam. Check the requirement (a. 
above) with a feeler gage. Repeat on the oppo
site side. 

c. Adiustment. Form the ribbon-sensing 
lever to meet the requirem�nt, as shown. 

FORM RIBBON
SENSING LEVER 

IN THIS AREA 

RIBBON-REVERSE· 
CAM FOLLOWER 

TM5815-206-3!H62 

Figure !51. Ribbon-1eming-le1Jer adjuttment. 
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259. Ribbon-Reverse Cam-Follower 
Adjustment 

(fig.252) 

a. Requirement. The tip of the ribbon-re
verse-detent plate should be past the tip of the 
detent when the ribbon-reverse-cam follower 
has reached a point on the cam 0.027- to 0.057-
inch from the highest point on the ribbon-re
verse cam. 

b. Method of Checking. Remove the ribbon 
spool and move the carriage support frame 
until the ribbon-reverse-cam follower is in the 
position on the ribbon-reverse cam as stated 
above. Check the requirement (a above). Check 
both right and left ribbon-reverse-cam follow
ers. Replace the ribbon spool. 

c. Adjustment. Bend the ribbon-reverse
cam follower to meet the requirement. 

RIBBON-
REVERSE CAM 

-L�IBBON·REVERSE
CAM FOLLOWER 

RI8BOH· 
FEED 
SHAFT 

.027·-.057. 
(APPROXIMATE THICKNESS 
OF CAM FOLLOWER) 

TM5815-206-35-la 

Figure f5t. Ribbon-reverse cam-/ollOtDer adju.�tm-t. 

260. Signal-Bell Bracket Adjustment 
(fig.253) 

a. Requirement. The motor-stop function 
lever and the signal-bell clapper should move 
freely when the punch bars are actuated. 

b. Method of Checking. Shift the platen to 

the figures position. Actuate the punch bars 
Jnanually and eheck for any tightness or 
binding. 

e. Adjustment. Loosen the two mounting 
screws and position the signal bracket to meet 
the requirement. Tighten the mounting screws 
and recheck the requirement (a above). If the 
levers bind in the side plate, bend the levers 
as necessary to remove the bind. 
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PUNCH BAR 
0 t;,i::;j 1 SlOE PLATE 

MOTOR-STOP ---of 
FUNCTION LEVER 

SIGNAL BELL 

w . SIGNAL-BELL CLAPPER 

,� S1GNAL-8ELL 
BRACKET 

�lNG SCREWS 

Tll5815-206-35-203 
Figure f53. Signal-beU bra.clut a.dju•tment. 

261. Signal-Bell Preliminary Adiustment 
(fig.264) 

1 a. Requirement. The clapper stud should 
stop the clapper %2 to %2 inch from the signal 
bell. 

b. Method of Checking. Manually move the 
clapper against the clapper stud. Check the 
clearance. 

c. Adjustment. Remove the nut that holds 
the signal bell to the mounting stud. Position 
the bell so that the mounting stud is in the 
center of the elongated hole. Bend the rod 
of the signal-bell clapper to meet requirement 
(a above), then perform the signal bell adjust
ment (par. 262). 

atGNAL-K!.L � CLAI'I'Eit 

ltUL atLL 

Tlll5815-�-15-104 
Sig114l-bell pr-limi7Uirr adjutJMWt. 
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262. Signal-Bell Final Adiustment 
(tig.255) 

a. Requirements. 
(1) There should be %6- to %2-inch clear

ance between the signal-bell clapper 
and the clapper stop when the clap
per is held to the right by its spring. 
The signal bell should not operate 
when the teletypewriter is operat
ing in the letters-shift position. 

(2) The signal bell should sound loud .and 
clear when the teletypewriter is op
erating in the figures position and the 
S code group is received. 

b. Adjustments. 
(1) Remove tht: upper locknut and the sig

nal bell. Loosen the lower locknut. 
Be sure the signal bell clapper is held 
to the right as far as possible by its 
spring. Position the clapper stop to 
meet the requirement. 

(2) Replace the signal bell and upper lock
nut. Position the signal bell to meet 
requirement a(2). Tighten the upper 
locknut. 

SIDE 
FRAME 

SIGNAL:-BELL c:= 
PUNCH BAR ' I APERTURE GA� 

SIGNAL•eELL 
CLAPPER ------1 

�M5815·206·!5-268 

Figure ISS. Sig11al-beU fi:nal adjiUtmnr.t. 

263. Motor-Stop Contad-Lever Lug 
Adiustment (n-4A/TG) 

(A, fig. 256) 

a. Requirement. There should be 0.006- b 

.� . 

0.015-inch clearance between the motor-stop 
actuating lever and the contact-lever lug 
when the contacts are closed. 

b. Adjustment. Loosen the mounting screw 
that holds the contact-lever lug to the contact 
lever. Turn the lug to meet the requirement 
(a above). Tighten the machine screw. 

264. Motor-Stop Contads and Eccentric 
Sleeves Adiustments (TT-4A/TG) 

(B, fig. 256) 

'L. Requirements. 
(1) A force of 21/.'i to 3 ounces should be 

required to separate each pair of mo
tor-stop contacts. 

(2) There should be a 0.005- to 0.015-inch 
clearance between each motor-stop 
spring contact and its associated ec
centric sleeve. 

b. Adjustments. 
(1) Use long-nosed pliers to bend the 

lower portion of the spring contacts 
to meet requirement a(1) above. 

(2) Turn the eccentric sleeves to obtain 
the proper clearance (a(2) above). 

265. Motor-Stop Contad-lever Spring 
Adjustment (TT-48/TG) 

(A, fig. 257) 

Note. This adjustment should be made only when 
the motor-stop-switch bracket is removed from the 
motor-stop bracket and the complete motor-stop assem

bly is removed from the teletypeWriter. 

a. Requirement . 
( 1) The contact lever should not bi:ad in 

the motor-stop bracket. 
(2) A force of o/.t. to llA, ounces should be 

required to start the contact-lever lug 
moving in the direction shown. 

b. Method of Checking. 

( 1) Move the contact lever about its pivot 
pin to check the requirement (a(l) 
above). 

(2) Use a spring scale to check the re
quirement (a(2) above). 

c. Adjustment. 
( 1) Remove the motor-stop bracket, the 

pivot pin of the contact lever, and the 
contact lever. Check the contact lever 
for 3traightness. Also check the slot 
in the bracket for accumulation of 
dirt. Clean and lubricate the slot. Re
place the contact lever and the pivot 
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Figure !56. Motor-atop co11tact-lever lug and rday co11tacu adjustment. (TT-.. AITG). 

pin and check the requirement (a(2) 
above). 

(2) Turn the spring-adjusting 'Set screw 
(A, fig. 257) to obtain requirement 
a(2) above. 

Note. The setscrew must not protrude beyond the 
aurfaee of the motor-stop bracket. 

266. Motor-Stop-Relay Coil Adiustment 
(TT-48/TG) . 

(B, fig. 257) 
' ' f .............. 

. ;..,. ;, ,J. � 

� .,.\ ... 
........ <>' ,.  

a. Requirement. There should be 'A clearance 
of 0.004- to 0.006-inch between the armature 
and the stop of the contact lever lug when the 
armature is against both pole face&. , .. , . .-

CONTACT 

MOTOIII•ITOf' 
IWITCH IRACK£T 

j�;! �;t�:��� 
C:OHTACT·L�\IE!t <. -.., 
LUG 

. ' - ... 

CONTACT -LEVER 
SPRING· 

{i 

( S: 1 

t 

A. 

b. Method of Checking . .Move the armature 
against the pole faces and check requirement 
(a above) with feeler gages. 
. c. Adjustment. Loosen the , coil-mounting 

screws and position the coils to meet the re

quirement (a above). Tighten the screws and 
recheck the requirement. · 

267. Motor-Stop Switches and Eccentric 
Sleeves Preliminary Adiustments 
(TT-48/TG) 

a. Requirement. 

.._; �� Iii; 

,, 

(1) Maximum eccentricity of the eccen
tric sleeves should be in the direction 
shown in A, fig. 258. 

q, 

CONTACT-LEV!R 
LUG 

�ENCE: 

;: '- ·, � ... �f.' ; '·"" ; "' �:: � f _;;.... �- � ... ' �7' •; _:-> I" ; / 

· ·- -r: > ',:;,;:.�:. '! ... 

IF- � ;;o... \._ ;..., 

e. 
· ·: .; ·; ; ' TM5815-toe-55-114 

Figure 151. Motor-•f(ip contact-lever 1pring a"emblJI and rela� coil culiu•tment• (TT-48/TG). 
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Figures 158. Motor-•top switches eccentric •leevu, 11nd contact-lever lug adj!Uitments (TT-J.B!TG). 

(2) Each switch plunger should be cen
tered with its sleeve (visual check) 
and a .010-inch maximum clearance 
should be present between the plunger 
and its associated sleeve when the 
contact lever and armature are as 

shown (A, fig. 258). 
b. Adjustment. 

( 1) Turn each eccentric sleeve to meet re

quirement a(1) above. 
(2) Loosen the switch-mounting screws 

and position each switch to meet re
quirement a(2) above. Tighten the 
screws and recheck the requirement. 

268. Motor-Stop Contact-Lever Lue 
Adjustment (TT-48/TG) 

(B, fig. 258) 
a. Requirement. There should be a .005- to 

0.010-inch clearance between the armature and 
the latch when the contact lever is held in the 
fully operated position by the motor-stop actu
ating lever. 

b. Method of Checking. Place the platen in 
the figures-shift position, turn the motor off, 
and position the Y-lever.s for the H code group. 
(No. S and No. 5 clockwise, No. 1, No. 2, and 
No. 4 counterclockwise). Trip the transfer
lever latch and turn the motor manually until 
the motor-stop actuating lever is in the fully 
operated position. Check the requirement (a 
above) with feeler gages. _ 

· ·c. Adjustment. Position the mechanism as 
described in b above.· Loosen the lug mounting 
screw and position the contact-lever lug to meet 

the requirement (a above). Tighten the lug 
mounting Rcrew and recheck the requirement . 

269. Motor-Stop Eccentric Sleeves Final 
Adjustment (TT-48/TG} 

a. Requirement. There should be a 0.001- to 
0.010-inch clearance between each eccentric 
sleeve and its associa.ted switch plunger when 
the contact-lever is in the maximum clockwise 
position (A, fig. 258). 

b. Method of Checl.:ing. Set the contact lever 
to the maximum clockwise position and check 
the clearance between each eccentric sleeve and 
its associated switch plunger with a feeler gage. 

c. Adjustment. Turn each eccentric sleeve 
in the direction required to meet the 
requirement. 

270. Motor Gear• Backlash Adjustment 
(TT-48/TG} 

(fig. 259) 
Note. This adjustment should be made when the 

operating speed is changed. 

a. Requirement. There should be a mlm
mum backlash with �o binding between the 

main-shaft driven gear and the worm gear. 
b. Method of Checking. Grasp the main 

shaft and gently rotate the motor shaft back 

and forth by turning the governor target to 

determine the gear backlash. Check with the 

main shaft held in various positions. 
c. Adjustment. · Loosen the motor mounting 

screws and position the threaded portion of the 

sleeves flush with the frame. Posftion the mo

tor to center the worm gear on the main-shaft 
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driven gear. Tighten the screws friction-tight. 
Check the requirement (a above). Loosen the 
motor mounting screws and turn the three 
sleeves until there is a minimum backlash with 
no binding between the main-shaft driven gear 
and the worm gear. Tighten the mounting 
screws and check the requirement (a above). 

MAIN-SHAFT 
MOUNTING ORIVEN GEAR 

SLEEVE SCREW I .,;..::----� 
fRAME ,..,. .... ,, 

// ,, 
It \� It � 

J ''1!!1' ''lf' , ,, 0 ,, = - · = :, Jl 
" II 

1101'011 TM5111$-Z06-35·157 

Figure B59. Motor geara 6ockta.lt. adju.tment 

(TT-.4B/TG). 

271. Motor-Governor Contads Alinement 
(fig.260) 

a. Requirements. 
( 1) The contacts should be centered 

and adjusted for maximum area of 
engagement. 

(2) A force up to 8 ounces should be re
quired to turn the speed adjustment 
gear at any point within the operat
ing range of the motor. 

b. Adjustment. 
( 1) Loosen the mounting screw that se

cures the spring contact assembly and 
position the assembly to meet the re-

TING SCR£W 

SP££0-AD.IUSTMENT GEAR 

SPRING GOVERNOR
AO.IUSTMEN\ 

WORM TM581�206·35·205 
Fit/urc 1&0. Motor-governor contact. Glinem.mt. 

.-.;:��--' 

quirement (a(l) above). Tighten the 
mounting screw. 

(2) Check for dirt or bind between the 
governor adjustment worm and the 
speed adjustment gear to meet the re
quirement (a(2)) above. 

272. Governor-Assembly Locating 
Adiustment 

(fig.261) 
Note. This adjustment should be perfonned only 

when mounting the governor assembly on the motor. 

a. Requirement. There should be a cle�rance 
of :�·b to %2 inch between the governor slip 
ring and the brush holder. 

b. Adjustment. Loosen the two setscrews and 
position the governor assembly to meet the re
quirement. Tightem one setscrew fingertight. 
Tighten the other setscrew. This insures that 
the governor base is properly in line with the 
shaft of the motor. 

Note. The governor aliprings must "be clean and 
tmlooth to insure proper brush contact. The area be
tween the slip rings must be clean and free af foreign 

material. 

MOTOR 

BRUSH HOLDER 
TM5815·206-35-206 

Figure �61. Governot·-assembly locating adjustment. 

273. Governor Target Adiustment 
(fig. 262) 

a. Requirement. There should be a o;020-
inch maximum clearance between the gover
nor target and the governor cover. 

�- Adjustment. Loosen the setscrew and po-

·� · --·- . .. �:��\ ¥J8!1$1$CI[ti(¥l@}l;:::e::o;CJ84Ptfjli1@M§l &.ii!J�""": . , 

;:;·;: 

. r  \lliiiitil¥:'"' "'"'"'":'·· • . . 
��' . 

-I.\! OW# <>N!!J M%0!4 <-c�-e· .. 
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Figure 262. Governor target adjustment. 

sition the governor target assembly to meet the 
requirement (a above). Tighten the setscrew. 

274. Copy-Light Screws Adjustment 
(fig. 263) 

a. Requirement. There should be t%2- to· 
1 �b-inch clearance between the bottom edge 
of the dust cover and the bottom of the copy

light screws. 
b. Adjustment. Loosen the hexagonal nuts 

and position the copy-light screws in or out to 
meet the requirement (a above) . Tighten the 

nuts and recheck the clearance. 

275. Dust-Cover Cam-Lock Adjustment 
(TT-48/TG) 

(fig. 264) 
a. Requirement. There should be �2-inch 

Section VIII. 

276. General 

a.. This section contains data on the coil 
springs used in the teletypewriters. This in
formation is useful when inspecting or over
hauling to determine which springs must be 
replaced. It is also useful as a check list when 
reassembling, adjusting, or troubleshooting, 
and as a means of identifying springs. 

b. The charts in paragraphs 277 through 280 
give the dimensional and strength character-

-, '�r"lll.•·· 

HEXA�:=-= a :3: �� :: :: 

IIOTTCIIil £OK 
01 DUST �on;R 

TMMI&-1:0.-:SS -z•• 

Figure 263. Copy-light suews adjustment .. 

clearance between the cam-lock stud and the 

slot in the dust cover when the dust cover is 
seated against the mounting base. 

b. Adjustment. Loosen the locknut and posi

tion tlle �r.entric post until requirement (a 
above) is met. Tighten the locknut and recheck 
the requirement. 

PIVOT STUD 

OUST COVER 

TM5815·206-55-270 

Figure 161,. Dust-cover cat��-lock adjustment. 

SPRING DATA 

istics required of each spring used in the tele
typewriters. Each type of spring is illustrated 
in figures 265 through 273. The free length is 
measured between the inside surfaces of the 
end hooks. A spring that faiis to pass its 
strength che.::k should be replaced. 

Note. In some eases, spring tensions are indicated in 

grams for more accurate adjustments than are possible 
with ounce scales. If it is necessary to convert from 

ounces to grams, or from grams to ounces, remember 

that 1 ounce equals 28.35 grams. 
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277. Compression Spring Data 

Reference I 
No. Name 

50 154 Stop bar . . . . . . . . . . . . . . . . . . . . . . .  
50847 Clutch pre&�ure ................. 
50848 Function-shaft clutch ............ 
50859 Friction clutch .................. 
50910 Friction plate ................... 
5091 4 Friction clutt'h .................. 
5091 7 Funt'tion-selecting arm . .. . . . .. . . ·j 
51120 Lamp connector receptacle contact 
52259 Carriage-return-clutch lever ....... 
52940 St<>p bar .............. , . . .. .. .. 
53961 Sp<>al friction ................... 
54932 Frit'tion cluteh .................. 
54933 Clutch pressure ................. 
54934 Friction dutch . . . . . . . . .. .... . . .  · 1 
55042 Safety clutch ................... 
56279 Square-shaft bea: inv; ..... ..... . . 1 
60607 Switch lever . .. ... . . . ... . ... . . . ·I 

�-------�---

A I B I Free Compreaoed 
lenr;tb lena:tb 

(in.) (in.) 

*!.(. .375 
� � 

1" � 
� � 

·� � 
I� t' � 
� I� 
� I� 

1'!16 ·� 
·� .375 

Y2 � 

·�I � 
� 

Ys � 

I� I � 
� 

Ysl � 

loE A ... 

"I 

��··� .... ,�..;..-

Required ten•ion 
eompreaoed lena:tb 

13 oz ± 3 oz ........ 
10 lb ± 8.£ ........ 
21 lb 10 oz ± 4 oz ... 
8 lb ± 12 oz ....... 

32 oz ± 3 oz ........ 
6 lb ± 10 oz ....... 
6 oz ± �oz ....... 

10 oz ± 2 oz ........ 
6 oz ± 1 oz ........ 
8oz ±�oz ....... 

20oz ± 4oz ....... 
61b ± 10oz. . .. . .  

10 lb 8 oz ± 12 oz ... 
81b ± 12oz ....... 

30 lb ± 6 lb . . . . . . . .  I 

c 
Wire D 

t.bickn.,.,. No. of 

0.020 
.053 
.041 
.057 

(in.). eoils 

± 0.0003 , 10 
± .0005 4 
± .0005 6 
± .0005 3� 

I 

.028 ± .0005 :Yz I . 0490 ± .000.:; i 
.0240 ± .0005 5 
.0320 ± .0005 5� 
.0220 ± .0003 16 
.0160 ± .0005 liY2 
.0210 ± .0003 7 
.067 ± .001 3� 
.067 ± . 00 1 3� 
. 080  ± .001 3� 

E 
Out.aide 

dian•eter 
(in.) 

0.18.1 
.453 ID 
.597 ID 
.390 ID 
.250 ID 
.390 ID 
.390 ID 
.468 
.281 ID 
.183 
.198 ID 
.6875 ID 
.6875 ID 
.6875 ID 

.109 ± .005 I 2Y2 . . 953 ID 
32oz ±.3oz ........ , .028 ± .0005 6Y2 .257ID 
7� oz ± 10%�- ·_· __ .014 : _ _ .003 _L ___ �140-

TM 5815-206-35-208 

Figure 165. CompreBsion Bpring. 
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__(_ 
E 

Outside diameter (in.) 

) .18.1 
.453 1D 
.597 1D 
.390 1D 
.250 lD 
.390 1D 
. 390 ID 
.468 
. 281 ID 
.183 
.198 1D 
.6875 1D 
.6875 ID 
.6875 1D 
.953 ID 

.257 ID 
.140 

( 

( 

• 
t 

• 

I 

278. Parallel-end and Random-end Spring Data 
(fig. 266) 

A B 
Ref- Free &tended .c Wire D No. N&me lene\h leu&tb Required -.60D thieto- No. ol 

50231 
50232 
50333 
50575 
50595 
50901 

50903 
50919 
50920 
51136 
51544 
51574 
51575 
51645 
51755 
52164 
54£->& 

(iD.) (in.) en.ded leq\h (in.) eoil.a 
,..._._ 

Margin-bell dapper .............. 1� � 8oz ± 1oz ......... 0.016 ± 0 .0003 30 
Margin-bell pawl ................ % �� 1 oz ± u oz ........ .010 ± 
Line-feed pawl .................. % � 2�oz±�o& ...... .010 ± 
Ribbon vibrator ................. I� iYs lUoz ± Uoz ...... , .0100 ± 
Connecting bar ..... ............. � 7l 3� oz ± u oz ...... .0100 ± 
Line-feed and figuree-ehift-cam u. 7l 8 0& ± �oz ........ .0110 ± 

follower . 
Tralll!fer lever . . . . . . . . . . . . . . . . . . .  1� 1U 5 lb 13 0& ± 3 oz .... .042 ± 
Motor-stop actuating lever ....... � % 2� oz ± u oz ...... .0110 ± 
Signal-bell clapper ............... u"' n"' 1� oz ± u oz ...... .010 ± 
Universal code bar return ........ ·� 1 15-20 gr&m8 • . . • . • . .  .0090 ± 
Locking-lever latch .............. � 1� 1� oz ± u oz ...... .010 ± 
Sensing-lever locking bail. . . .. . . . . % n"' 2� oz ± u oz ...... .OUlO ± 
Cam stop lever .................. ·� 1� 3oz ± �o:a ........ .0120 ± 
Platen shift bell crank ........... 1 1� 8oz ± loz ......... .0160 ::t 
Line-feed bell crank .............. ·� 1� 28 oz ± 2� oa ...... .0230 ± 
Manual carriage-return trip pawl .. ·� � 10 C¥ ± 10% ...... . .016 ± 
Blank holder slide ............... Jta � 2)b ±"oz ......... .0220 ::t 

...., ____ _ ____ -t 

�----------·--------� 
TM_..5�ft-l� 

Fig11.rt �68. Parallel-eM csftd � �·· 

-�' 

"' 

.0003 40 .00031 39� 

. 0003 S8 

. 0003 � 
-� • 

.0005 14 .0003 25� 

.0003 49 

.qoro oi6 

.0003 67 

.0003 31 

. 0003 43 

.0003 46� 

-� 27� 
-0003 1&� 
.0003 I} 

E Outeide diame\er (ia.) 

0.125 
.125 
.125 
.125 
.138 
.095 

. 281 
. 125 
.125 
.150 
.125 
.156 
.116 
.1&6 
.187 
.156 
.172 
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279. Crossed-end Spring Data 
(fig.267) 

:a.�-
No. N-

50332 Platen detent . . . . . . . . . . . . • . . . . . .  

60334 AdjWitment lever ................ 
S0403 Ribbon-reven�e detent ............ 
5044 7 1 Ribbon-eensing lever ............. 
50904 Transfer-lever trip latch .......... 
&0906 Carriage-return bell crank ........ 
50908 Selector-magnet annature ........ 
50911 Carriage-feed-clutch lever ........ 
60!H2 Carriage-feed pawl ............... 
60915 Supporting lever ................ 
60916 Platen latch .................... 
60921 Print-cam follower ............... 
60941 Key lever . . . . . . . . . . . . . . . . . . . . . .  

60942 Space bar . • . . . . . . . . . . . . . . . . . . . .  

60944 Repeat-blocking lever ............ 
60946 l>ouble-bloeking lever ............ 
50965 Motor-etop annature ............ 
51548 Con tart bail spring .............. 
51754 Line-feed eeruring lever ........... 
51851 Platen-epaeing detent ............ 
52169 Paper guide . • . . . . . . . . . . . . . . . . . . .  

52501 Platen latch . . ... . . . . .. . . . . . .. . .  

53149 Platen-lever latch ............... 
53974 Space bar ...................... 
56258 Carriage-return dutch-actuating 

lever . 
61000 Y lever detent . ................. 

,_ 

(( 
•• 

� 
.. _ 

A B 
Free ExteDded 

leqt.b .... llt.b Required -.ioo 
(ia.) (in.) ateDded '-ct.b 

� � 48 OS :i: 4 OZ ........ 

·� 1 32oz :i: 3oz ........ 
I 1� 5 oz :i: �·oz ........ 
·� ·� 2 oz :i: �oz ........ 
� "-" 2� oz :i: �oz . . . . .. 
�� �� ·� lb :i; 6 oz ....... 
1 ·� 8oz ± 7Soz ........ 
% ·� 40oz ± 4oz ........ 
H 'lit 177S 01 ± 1� oz .... 

S!.iz ."' 4lb :i: 6 oz ......... 
� � 10oz :i: 1oz ........ 
� 1� 672lb :i: 8 01 . . ... . .  

� � 20 oz ± 2 01 ..... . .. 

72 "' 60oz:i:6oz ........ 
� � 27S 01 ± �oz ...... 

·� �� 28os:i:3oz ........ 
'"' ·� 12 oz :i: 10% ....... 
?-M " 11 OZ :i: 1 OS • • • • • • • •  

17..(. 3-1 Moz :i: 10% ....... 
'"' % Moz±6oz ........ 
·� 1 :u� oz :i: 10% ..... 
..... � 12 oz :i: 2 oz ........ 
·� 1-i 20oz ± loz ........ 

7S " 86os ±9os ........ 
·� " 70 011 :i: I 011 • • • • • • • •  

lit ·� ., ':i: 5 , . . . .. ... . . 

�-------&--------� 

�-----------·----------� 

c 
Wire � -
(in.) 

0.025 :i: 0.0005 
.023 :i: .0005 
.01 3 :i: . 0003 
.0100 :i: . 0003 
. OllO :i: . 0003 
.O.'l4 :i: .0005 
.020 ± .0005 
.0250 ± .0005 
.0180 ± .0005 
.036 :i: .0008 
.0130 :i: .0003 
.0390 :i: .0005 
.020 ± . 0003 
.0280 :i: .0005 
.0100 ± . 0003 
.0240 :i: .0003 
.0160 ± . 0003 
.0150 ± . 0003 
.OHIO± .0003 
.0250 ± .0005 
. 0220 ± . 0003 
.0140 ± .0003 
.0200 ± . 0003 
.0310 ± .0005 
.0130 ± . 0003 -
.0080 ± .0003 

TM5815·206·35·210 
Figvre 611. Crossed.-E'IId epriwgs. 

E 
D Outade 

No. of diameter eoi1a (ia.) 

29 0.156 
23� .156 
60 .125 
12 .156 
15� .156 

' 

9� .250 
16 � .190 
15� .200 
12� .156 
7� .250 

13� .125 
11� .250 

8� .187 
5� .218 

14� .125 
11� .1875 
14 .152 
14 .125 
21� .125 
17 � .160 
24� . 141 
JO� .125 
27� .156 
5 � .218 

7
� 

I 
.168 

9� 
I 

.083 
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280. Special Spring Data 

A B 
Fie. Referenee Free Workinc 
No. No. Name le,..th IB,..th 

(in.) (in.) 

268 50902 Belector lever .......... 1 lJ.( 
(extended) 

269 51855 Governor worm ........ � .047 
(compreaeed) 

270 04967 Platen trough .......... 1� .. .... . .... ... 

271 56688 }\eybar bail ........... � ....... .. . . .. .. 

272 57749 Code-ring locking bail .. .. .. . . . . . .. ... . . . . . 

273 60625 Armature latch ........ . .. .. ·I· ............ 
--� 

,:=�E!�::}j I 
.,_____...:._- .� 

Tll!5815·206-35-21' 

Figure !68. Selector-le11er aprixg. 

Required c 
tea.aion Wire 

-�nded thick-
lencth (in.) 

8os± los ... 0.0120 ± 0.0003 

. . .. .. . . ... .. . .  .0140 ± 

. . ...... . ... .. . . .027 

. . .. .  . ...... .. .. . .028 ± 

.. . .. . . .. . . ... . . .0400 ± 

. .. . . . ........ ... .0100 ± 

_J A 1 
[_ __ �--� 

c-l� 

. 0003 

.001 

.0005 

. 0003 

No. of E 
eoila Diame�r 

(ill.) 

55 O.U85 OD 

6 ± � 

43� 179 ID 

12 156 ID 

2 l�ID 

---------

TM 5815-206-35-212 

Figure !70. PlateK troug#&. aprixg. r·� 
B 

rl 
E�-� 

FitJure !69. Got�erxor toOnn rpriwg. 
TM$815-206-"·92 

Figure !11. KeJibar bail lprixg. 
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CHAPTER 4 

FINAL TESTING 
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281. Purpose of Final Testing 
The teletypewriter set must be tested thor

oughly to insure that it meets all performance 
requirements after repair. The tests described 
in this chapter are used to measure the per
formance of the repaired teletypewriters. 

282. Test Equipment R�quired for Final 
Testing 

The test equipment required for final testing 
is the same as that listed for maintenance 
in the chart in paragraph 41. Refer to the 
technical manual indicated in the chart for spe
cific instructions on operation of the test 
equipment . 

283. Insulation Resistance Test 
Disconnect all external teletypewriter con

nections and move the shorting bars to position 
where none of the line terminals are shorted. 
Turn the motor and light switches to ON. Con
nect the ground lead of Ohmmeter ZM-21/U 
to an unpainted portion of the teletypewriter 
base. Connect the line lead of the ohmmeter, 
in turn, to each of the following terminals and 
operate the ohmmeter as described in TM 
11-2050A. A minimum insulation resistance 
reading of 8 megohms should be obtained with 
each test. 

· a.. Line terminals - through 5. 
b. Both terminals of plug P3. 
c. Both terminals of plug Pl. 

284. Preparation for Sending and Receiving 
Tests 

· · Disconnect all external leads from the .line 
terminals on the left hand side of the teletype
writer. Connect the teletypewriter motor 
power cable to a 105- to 125-volt ac power 
supply. Ground the braided metal pigtail at 

the plug end of this cable. Set the LINE IN
CREASE knob to its extreme counterclockwise 
position. Disconnect the shorting bar from line 
terminal 6 and connect a 105- to 125-volt de 
power supply to line terminals 5 and 6 (positive 
polarity to terminal 6). Connect a shorting 
bar across line terminals 2 and 3. Unlock the 
platen, carriage, and keyboard. Install paper 
and ribbon. 

285. Preliminary Sending and Receiving 
Tests 

a. Connect a shorting strap between line ter
minals 1 and 4. 

b. Set the LINE switch to the VOICE FREQ 
LINE position. 

c. Adjust the LINE INCREASE knob to ob
tain a reading of exactly 20 on the D.C. �IL
LIAMPERES scale. 

d. Turn the MOTOR switch to ON and ad
just the motor speed (par. 16, TM 11-5815-
206-12). 

e. Alternately press the R and Y keylevers 
of the teletypewriter under test and adjust the 
ARMATURE and RANGE dials (par. 25, TM 
11-5815-206-12). 

f. Make the equipment performance checks 
listed in paragraph 39, TM 11-5815-206-12. 
Repeat the test message (par. 26b, TM 11-
5815-206-12) at least five times. No mistakes 
should appear in the printed copy, and all non
printing operations of the teletypewriter must 
perform perfectly. 

g. Turn the LINE switch to the D. C. LINE 
position.· 

k. Adjust the LINE INCREASE knob to ob
tain a reading of exactly 60 on the D. C. MIL
LIAMPERES seale. 

i. Repeat the performance tests (/ above). 
j. Disconnect the shorting strap between line 

terminals 1 and 4. 
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J) 286. Final Receiving Tests 
a. Preparation. 

( 1) Connect Distortion Test Set TS-
383A/GG to an ac and a de power 
source (TM 11-2217). 

(2) Connect a pair of wires from the SIG

NAL LINE cord of the distortion test 
set to line terminals 1 and 4 .on the 
teletypewriter. 

(3) Set the LINE switch to the D. C. LINE 

position. 
(4) Adjust the LINE INCREASE knob to 

obtain a reading of exactly 60 on the 
D.C. MILLIAMPERES scale. 

(5) Turn the teletypewriter MOTOR 

switch to ON. 
( 6) Turn the distortion test set motor 

switch to ON. 

b. Si:L'fy-Millia.mpercs Bia.s Test. 
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(1) Se nd the TEST MESSAGE signals 
from the distortion test set with mark
ing bias (35 percent bias for 60-wpm 
operation and 30 percent bias for 100-
wpm operation). 

(2) Check and, if necessary, adjust the 
speed of the teletypewriter motor and 
the distortion test set motor. 

(2) Turn the RANGE rlial slowly toward 
120 to find the upper limit of the 
RANGE dial setting at which per
fect copy is printed. Record the upper 
limit. 

(3) Send TEST MESSAGE signals from 
the distortion test set with spa:""ing 
bias (35 percent bias for 60-wpm o p. 
eration and 30 percent bias for 100-
wpm operation). 

(4) Turn the RANGE dial slowly toward 
0 to find the lower limit of the RANGE 
dial setting at which perfect copy is 
printed. Record the lower limit. 

(5) Use the applicable formula below to 
compute the bias tolerance of the 
teletypewriter page printer. 

(cr) Bias (upper (lower 
limit limit, tolerance 

(60-wpm 
opera
tion) 

= 35 + marking - 1pacing 
bias) bt:'.:;a:..:s..:.. ) __ _ 

(b) Bias 
tolerance 
(100-wpm = 30 + 
opera-
tion) 

2 -

(upper (lower 
limit limit, 

marking- spaeing 
bias) bias) 

2 

(6) The minimum permissible bias toler
ance, as computed in (5) above, is 40 
percent for 60-wpm Operation and 35 
percent for 100-wpm operation. If 
the bias tolerance of the page printer 
is less than the permissible minimum, 
check the adjustment of the page 
printer (par. 151 through 186). 

c. Sixty-Milliampere End Distortion Test. 
(1) Send the TEST MESSA '' signals 

from the distortion test SH with sp�
ing end distf>rtion (35 percent for 60-
wpm operation and 30 percent for 
100-wpm operation). 

(2) Turn the RANGE dial slowly toward 
120 to find the upper limit of the 
RANGE dial setting· at which perfect 
copy is printed. Record the upper 
limit. 

(3) Send TEST MESSAGE signals from 
the distortion test set with marking 
end distortion (35 percent for 60-
wpm operation and 30 J)ercent for 100-
wpm operation). 

(4) Turn the RANGE dial slowly toward 0 
to find the lower limit of the RANGE 
dial setting at which perfect copy is 
printed. Record the lower limit. 

(5) Use the applicable formula below to 
compute the end distortion tolerance 
of the teletypewriter page printer. 

(«) End 
distortion 
tolerance 
(60-wpm 
opera
tion) 

(6) End 
distortion 
tolerance 
(60-wpm 
opera
tion) 

= 35 + 

=30+ 

(upper (lower 
timit, limit, 

spacing - markine-
end dis- end dis-
tortion) tortion) 

2 

(upper (lower 
limit, limit, 

spacing - marking 
end dis- end dis-
tortion) tortion) 

2 

(6) The minimum permissible end distor
tion tolerance, as computed in ( 5) 
above, is 35 percent for 60-wpm op. 
eration and 30 percent for 100-wpm 
operation. If the end distortion tol
erance of the page printer is less than 
the permissible minimum, check the 
adjustment of the page printer (par. 
151 through 186). 

d. Range Orientation Test and Adjustment. 
(1) Send unbiased and undistorted TEST 

C) 
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MESSAGE signals from the distortion 
test set. 

(2) "Turn the RANGE dial slowly clock
wise and then counterclockwise to find 
the highest and lowest positions of 
the dial at which the test message 
is printed without error. Retord both 
readings. 

(3) Subtract the lower reading from the 
high reading obtained in (2) above. 
The minimum permissible difference is 
72 for 60-wpm operation and 60 at 
100-wpm operation. Set the RANGE 
dial midway between the high and low 
readings obtained in (2) above). If 
the difference between the highest and 
lowest readings is less than 72, check 
the adjustment of the page printer 
(par. 151 through 186). 

e. Twenty-Milliampere Bias and End DiBtor
tion Tests. 

(1) Set the LINE switch to the VOICE 
FREQ LINE position. 

· (2) Adjust the LINE INCREASE knob 
to obtain a reading of exactly 20 on 
the D.C. MILLIAMPERES meter. 

(3) Check the teletypewriter RANGE 
dial; it should be set to the position 
determined in d(3) above. 

(4) Repeat the procedure described in d 
above, but adjust the ARMATURE 
dial instead of the RANGE dial. Set 
the ARMATURE dial halfway be-

tween the highest and lowest good
copy positions of the dial. 

(5 ) Repeat the procedures described in b 
and c above. 

287. Final Sending Tests 
a. Disconnect the shorting bar from line 

terminal 2 on the teletypewriter. 
b. Set the LINE switch to the D. C. LINE 

position. 
c. Connect a pair of wires from line termi

nals 1 and 2 on the teletypewriter to the 
STROBOSCOPE cord of the distortion test set. 

d. Adjust the LINE INCREASE knob to 
obtain a reading of exactly 60 on the D.C. 
MILLIAMPERES seale. 

e. Connect the distortion test set to power ; 
set the controls on the test set; and test the 
quality of impulses transmitted from the key
board-transmitter as described in TM 11-2217. 

Note. To transmit a code group repeatedly from the 
keyboard-transmitter, hold the selected keylever in the 
fully depressed position and the repeat-blocking lever 
(fig. 12) in the clockwise position.· 

f. The maximum permissible deviation from 
perfect impulse length is ± 5 percent. Maxi
mum tolerance for the atart impulse and the 
five code impulses is ±5 scale divisions on the 
test set (100 scale divisions equal 100 percent 
of perfect code impulse and start impulse 
length). Maximum tolerance for the stop im
pulse is ±7 scale divisions on the test set. If 
the length of the transmitted impulses exceeds 
the maximum tolerance, check the adjustment 
of the keyboard transmitter (par. 136 through 
149). 
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APPENDIX 

REFERENCES 

The following publications are applicable to 
field and depot maintenance of Teletypewriter 
Set AN/PGC-1 and Teletypewriters TT-4A/ 
TG and TT-4B/TG. 
TM 11-2050A Ohmmeter ZM-21/U. 
TM 11-2208 Test Sets TS-2/TG, TS-2A/

TG, TS-2B/TG, and TS-2C/-

'.,. , ', '�· 
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TG (Teletypewriter Slpal 
Distortion). 

TM 11-2217 Distortion Test Sets TS-883/
GG, TS-883A/GG, and TS-
383B/GG. 

TM 11-5500 Multimeter TS-297 /U. 
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GLOSSARY 

Bias tolerance. A computed measurement of 
the ability of a teletypewriter receiving 
mechanism to operate properly while receiv
ing teletypewriter code groups that contain 
signal bias. 

End distortion. Signal distortion which af
fects the end of marking code impulses 
(mark-to-space transitions) with respect to 
the beginning of the start impulse. 

End distortion tolerance. A computed measure
ment of the ability of a teletypewriter re
ceiving mechanism to operate properly while 
receiving teletypewriter code groups that 
contain end distortion. 

Internal bias. A computed measurement of the 
effect of maladjustment, wear, or other me
chanical fault in a teletypewriter receiving 
mechanism. It is used as a measure of the 
mechanical efficiency of the receiving unit. 

Marking bias. Signal distortion which ad

vances the beginning of marking code im-

pulses (space-to-mark transitioni) with 1'&. spect to the beginning of the start impulse. 
Marking end distortion. Signal distortion 

which delays the end of marking code im
pulses (mark-to-space transitions) with re
spect to the beginning of the start impulse. 

Signal bias. Distortion in the tel�typewriter sig
nals which affects the beginning of mark
ing code impulses (space-to-mark transi
tions) with respect to the beginning of the 
start impulse. 

Spacing bias. Signal distortion which delays 
the beginning of marking code impulses 
(space-to-mark transitions) with respect to 
the beginning of the start·impulse. 

Spacing end distortion. Signal distortion which 
advances the end of marking code impulses 
(mark-to-space transitions) with respect to 
the beginning of the start impulse. 

Zero bias. A term used to indicate that no bias 
or distortion is present in teletypE:writer 
signals. 
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Puqnpb 
Adjustments: 

Angular relationship of function-
shaft parts -------------------------

Armature lower-stop-screw-----
Armature upper-stop-screw ___ _ 

Ball bearing ----------------------

Cam-followers and spacing-collar 
Cam-stop lever-latch end-play __ 

Carriage: 
Positioning ----------------

Rack 
Rack drive-shaft ---------------

Rear-support bracket ---------
Carriage feed: 

Blocking adjusting lever and 
return blocking-lever clear-

192 
184 
183 
207 
156 
188 

206 
208 
209 
228 

ance ----------------·-------- 210 
Blocking-lever ---------- 212 
Clutch drum __ ------------------- 202 
Driven gear ·----------------------- 197 
Driving gear end-play _____ ;____ 196 
Friction-clutch ------------------- 219 
Pawl . __ -------------------------------------- 198 
Ratchet -------------------------- IN 
Shaft drive-collar --- -- ----------- lt& 

Carriage-return: 
Adjusting-plate --------------- JU 
Blocking-lever ------- Ill 
Clutch --------------------- ------... 201, 216 
Clutch actuating-lever______ 200 
Clutch-lever shaft clearance 199 
Friction-clutch ____ 120 
Latch-tripping-arm ________ _204, 218 
Link ----- --- - 217 

Character density ----- 23& 
Code-ring: 

Cage 160,151 
Locking bail ______ ---·-- 160 
Locking-bail cam follower _ 158 
Locking-bail shaft -- --- 159 

Code �ings and locking-bail cam-
follower-lever end-play ---- 1&0 

- Copy-light screws __ 27-i 

242 

Decelerating cam and carriage-
feed-clutch positioning ------ 208 

Dust-cover cam-lock ----- 27& 
Figures-sh!ft position ___ 287 
Figures-shift preliminary --------- 286 
Fulcrum ---------- ----- 221 

INDEX 

Pace Paracraph 
Adjustments-Continued 

196 
192 
192 
203 
181 
174 

208 
203 
204 
210 

204 
10& 
101 
198 
198 
108 
199 
198 
198 

206 
205 

200,207 
200 
199 
208 

202,207 
207 
116 

178,179 
182 
181 
182 

178 
281 

201 
281 
217 

216 

209 

Function-cam 193 
Function-lever-bracket - ---- 188 
Function punch-bar and side-

plate ------ 187 
Function sensing-levers end-play 151 
Function,shaft: 

Clutch------- 170 
Clearance· ---------- 168 
Coupling -- --- ----- 191 
Latch 169 
Tension 190 

Driven gear end-play ___ 152 
Drive-collar 155 

Governor: 
Assembly, locating 272 
Target ___ __ _ 278 

Keylever-locking-bar ___ 136 
Letters-shift: 

Lever shaft end-play --- 189 
Position .238, 239 

Line-feed: 
Bell-crank ------------·· 244 
Connecting-link ___ __245, 246 
Detent -------------- --- 243 

Lower-stop-screw, armature __ 184 
Manual carriage return: 

Bracket __ __ 248 
Trip-pawl ___________ .U9, 250 

Margin-bell and bracket ---- -- 247 
Motor gears backlash ------------- 270 
Motor-stop: 

Contact-lever lug ________ _268, 268 
Eccentric sleeves flnal __ 269 
Contact-lever spring 265 
Contacts and eccentric sleeves 26-i 

Motor-stop-relay: 
Coil ----- - 266 
Switches preliminary ---- 267 

Orientation lever----·--- 177 
Paper-guide alinement 281 
Platen: 

Assembly end-play and 
positioning 23-i 

Blocking-arm 241 

Blocking-arm bracket --- 242 

Pressure-roller --------- 232 

Pressure-rollers ------- 238 

Shaft end-play --- ---- 229 

Pace 

197 
194 

194 
179 

186 
186 
195 
186 
195 
179 
176 

280 
230 
178 

194 
217 

219 
220 
219 
192 

221 
222 
220 
229 

227,229 
229 
227 
227 

228 
228 
189 
21-i 

215 

218 

219 

214 
215 

21-i 

•. ) 

() 
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Pace 

197 
194 

194 
179 

186 
186 
195 
186 
195 
179 
176 

"'"0 

(17� 
194 
217 

219 
220 
219 

192 

221 

222 

220 
229 

!27,229 

229 

227 
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228 

228 
189 
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Para�raph 
Adjustments-Continued 

Platen-shift final ___ ------ -------------- ___ 240 
Platen-trough: 

End-play __ -·------- ----·--------------- 230 
Spring . __ ____ _ ------------·-- ------- 228 

Print-bail and ribbon-lifter _ _ _  .... 227 
Print-bail-blade _ _  ... ... ___ -------------- 226 
Rangefinder shaft .. _ ··--- ·--------- 176 
Repeat-blocking-lever .. _____ .. .. 140 

Ribbon: 
F;eed-clutch spring ... .. _ __ . 253 
Feed mounting _ .  . .. ---------

-.
- 251 

Reverse beam .. .. . .. -----··--- ·-- 254 
Reverse cam-follower ...... .. -·- 259 
Reverse detent-plate - - --------- _ 255 
Sensing-lever .. __ .... ---- - ----· 258 

Ribbon spool: 
Driving-collar _ _ ______ - - ----·-·-- - 256 
Friction-spring ------------- --· 257 
Shaft -------·------- ---- 252 

Right-margin stopscrew -··--------- _ 213 

Selector friction-clutch . .  ___ __________ 174, 175 
Selector-lever . . . __ ___ _ _  .. --·-- · · ------·- 178 
Selector-lever comb . ____ _ __ _ _  .. . . .  179 
Selector-levers and sensing-

levers clearance ---------·---·-- ------- 142 
Selector-levers end-play _ -·----·-· __ 143 
Selector-magnet _ _  -·---·----· - -- - -----·---- 185 

Armature . __ ______ ___________ 180, 181 

Armature and selector-lever 
clearance . .  ··--···----- -·---- 186 

Sensing-lever le><•king-bail . ··------- U4 
Sens!ng-levers alignment and 

end-play _ -- ··-- __ ........ --------··- loll 
Signal-bell final -···---·····---------- 262 
Signal-bell bracket ___ ·------------- _ JoO 
Signal-bell preliminary ··-···-- _ !61 
Square-shaft driven-gear ------ !22 
Square-shaft sliding-gear bearing 205 
Square-shaft stop-arm torque ·- 225 
Start-stop selector-lever-latch -- -· 148 
Stop-lever _____ ... ... .... ··---- ----------- 182 
Throw-out lever _ _ _ _ _ _  ----------- ----- 215 
T-lever pivot stud ·---- _ ····----·-··-·---- 166 
T-lever alinement _ _ _ _ _  -- ------------- 161 

Transfer-lever : 
Roller-stud __ . ·----·-- ---------- 163 
Shaft end-play __ -------· --------·- 162 

Spring tension _ . _____ .. --------- 164 
Transmitter: 

Camshaft end-play __ ------- -- ... 137 
Contact ... ·---- --------------- --··--·---- 147 
Friction-clutch - ----- ·------- ____ _ .. 145, 146 
Impulse length __ --- -------------- 149 

Type-selecting-arm and function-
selecting-arm -----··----------·-------- 224 

Universal-bar -·------------·------··- ····---- 139 
Y-lever: 

Detent and Y-lever ---· ·------------- 172 

Detent end-play . ·--- ·-----------·--- 171 

Eccentric stop, preliminary 165 

Pace 

218 

214 
213 
212 

212 
189 
174 

223 

223 
223 
226 
224 
225 

224 

225 
223 

206 
188 

189 
189 

175 
175 
193 

190,191 

193 
1'76 

1'75 
227 
226 
226 
209 
202 
211 
1'77 
191 
206 
184 
183 

183 

183 

184 

173 

177 

176 
178 

210 

174 

187 

187 

184 

Adjustments--Continued 
Y-lever-Continued 

Friction 
Stud bracket .. 

Armature-spring mechanism 

Ballbearing adjustment 
Bell, margin, theory 
Bell, signal, theory 
Block diagram, TT-4 (") /TG 

Cam-folloW('!' and �;pacing-collar 
adjustmE-nt __ . . . . . _ _  .. _ _  

Camshaft: 
Keyboard-transmitter 
Transmitter, stopping and 

starting -·--------- . 

Carriage: 
Frame, disassembly and 

reas�embly 
Positioning adjustment 
Rear-support bracket adjustment 
Removal and replacement 

Carriage-feed: 
Adjustment: 

' 

Blocking adjusting lever and 
carriage-return blocking-
lever clearance ______ . . . .  

Blocking-lever 
Clutch and decelerating ca.n 

positioning 
Driven gear ............ . 
Driving gear end-play _ ___ _ 

Friction-clutch __ 

Clutch drum ___ _ 

Pawl 
Mechanism, disassembly and 

Paragraph Page 

173 
167 

19 

207 
25 

31 
5 

1513 

9 

12 

85 

206 

223 

63 

210 
212 

203 
197 

196 
219 

202 

19H 

187 
185 

16 

203 

33 
42 

5 

181 

8 

10 

108 

203 
210 

80 

204 

205 

201 
198 

198 
208 

201 
199 

reassembly _ . _ _ ___ _ ------- .... __ . .. 109, 110 140, 143 
Operation .. __ -------------- ___ 23 25 
Shaft : 

Assembly, disassembly and 
reassembly ·-----··--- _ 

Assembly, removal and 
replacement ... . . .  __ _ _  _ 

Drive-collar adjustment 
Ratchet adjustment .... _ _  _ 

Carriage-rack: 
Adjustment _____ _ 

Drive-shaft assembly, disassem

bly and reassembly _ 

Drive-shaft position adjustment 

Carriage-return: 

Adjustment : 
Adjusting-plate ____ --·--· .. _ _  _ 

11 7 

116 

195 

194 

208 

114 

209 

214 

211 

149 

148 

198 

198 

203 

146 

204 

206 

205 Blocking-lever ----------

Clutch _ _  ........ 201,2lli 200,207 

Clutch-actuating-lever 

Clutl·h-lever-shaft clearance 

Friction-clutch __ .. .. . . 

200 200 

199 

220 

199 

208 

Latch-tripping arm _ _  

Link 

204,218 202,207 

217 207 

243 



.,.,.. 

.;� .'? 
--�� 

�- . 
•• . 

. . -.· ·· . y . · · .•. �_,. .. . · · · 
, • .  

· · . ...... _. '· , .. ,.. • . _ • •• · · .·. L ·.· .. F 
rem en _ rm a ;;T 5' w 'rums ., ; r' s srr · "ttn · ,, : :trnrt e 7t u " rittft'itfcmitW -w� 

Paraeraph 

Carriage-return-Continued 
Operating mechanism, disassem-

bly and reassembly ------------------112, 113 
Operating mechanism, removal 

and replacement ··---·····- --------- 111 
Operation --------------- -------··-·-·-··· 24 
Friction-clutch --------------------· 24 
Adjustment -----------····-··-·········-··- 220 
Assembly, disassembly and 

reassembly -------···-····-------·--····- 120 
Shaft assembly, disassembly and 

reassembly --------------------------------118, 119 
Character density adjustment ··-··-·---- 235 
Charts, troubleshooting ···············--··-··· 55 
Circuits: 

Motor and copylight ···--·-···--·····-· 37 
Receive ------- --·-···--········------------- 36 
Send -------····---·······--·······-·······--·-····· 35 

Cleaning instructions: 
General ............................ ................ 43 
Special ---------···--······------------------ 44 

Clutch, carriage-return, friction _______ 24 
Code: 

Bars and keylevers, disassembly 
and reassembly -�----··---···········-· . 70 

Impulses, recording -------·-····-·--···· ..19 
Signaling ----······--···--··-··-·····--····----- 4 

Code ring: 
Cage adjustment -----·······-------------150, 151 
Cage, disassembly and 

reassembly ····----- ---------------------105, 106 
Cam-follower locking lever and 

code rings end-play adjustment 150 

Locking-bail : 
Adjustment - - ----······------- - 160 
Cam-follower adjustment .... 168 
Shaft adjustment------------ 169 

Compression spring data ···---- -- ----·····- m 
Copy-light screws adjustment ------ 174 

Crossed-end spring data ------ -- ------- - t7i 

De circuits .......... ...................... _________ 35, 86,1'1 
Decelerating cam and carriage-feed-

clutch positioning adjustment ··- 203 
Differences in models ·········------- 2 
Disassembly and reassembly: 

244 

Carriage-feed mechanism ----------109, 110 
Carriage-feed shaft ---- ----------- 117 
Carriage frame assembly ------- 85 

Carriage-rack drive-shaft 
assembly ------------------- ---- 114 

Carriage-return: 
Clutch assembly---------- 120 
Operating mechanism ------112, 113 
Shaft ll.ssembly ------------------118, 119 

Code bars and keylevera -------- 70 
Code-ring cage --------------- 106 
Duat cover -- - -------------- ----------- 131 
Function-selecting mechanism __ 94 
Function sensing-lever group __ 107 
Function-shaft assembly ····-··--- 99 
Governor ·-····----·--··---- -- 75 

Pac� 

144,145 

144 
28 
28 

208 

153 

149,152 
216 

73 

49 
49 
47 

55 
65 
28 

85 
16 

6 

178,179 

135 

.178 

182 
181 
182 
232 
131 
234 

47,49 

201 
! 

140,1(3 
149 
108 

146 

153 
144,145 
149,152 

85 
135 
165 

'119 
138 
129 

95 

Paracrapb-
Disassembly and reassembly-Continued 

Immersionproof cover -----------
Instrument panel ...... 
Keyboard transmitter: 

Catnshaft locking mechanism 
Drive abaft assembly --·
Sensing and selector levers _ 

Keylevers and code bars ------
Line-feed and platen-shift 

183 
73 

71 
121 

69 
70 

mechanisms ------------------ -·--·· 95, 96 
Line terminal board ---- ---- 129 
Main shaft a,sembly _________________ 101, 103 
Manual carriage-return 

mechanism ---- --------- 108 
Margin-bell assembly __ 115 
Motor ----- -------------------- 74 
Motor stop assembly __ 123,125 
Motor filter box assembly -------- 128 
Mounting base --------------·-- 132 
Paper shaft, paper-shaft brackets, 

and paper chute ---------
Platen: 

Frame assembly ----
Trough assembly ------

Print-bail shaft assembly __ _ 
Rangefinder __ _ 
Ribbon- feed mechanism ----· _ 
Ribbon lifter assembly ----�-· 
Selector camshaft assembly __ _ 
Selector levers and Y-levers __ _ 
Selector magnet assembly __ _ 
Sign al-bell assembly ------
Square-shaft assembly ____ _ 
Teletypewriter frame assembly _ 
Transfer-lever shaft assembly __ 
Transmitter camshaft and filter 
Transmitter contact assembly _ 
Type-bar group--------
Type-selecting arm -------
Y-levers and selector levers __ _ 

Dust cover: 

126 

76 
77,78 

92 
88 

83 

81,82 
100 

89,90 
86 
93 
97 

180 
91 
72 
68 

84 

80 
89,90 

Cam lock adjustment ... 276 
Disassembly and reassembly __ 131 
Removal and replacement ___ 57 

Electrical troubles, localizing ------ 68 
Equipment: 

shop __________ _ o&o 

Test -------- --- 41 

Feed: 
Carriage, operation 23 
Line, operation - ------- --- 28 

Figures-shift: 
Cam alignment _______ ....153; 154 
Operation ---------- ------·-------- 26 
Position adjustment ----- 287 

Final receiving tests --------�----- 286 
Final aend

,
ing testa_____________ ____ 287 

Final testing: 
Purpose - - -----··-------- ----· 281 
Test equipment required ·--------- 282 

Paae 

167 
90 

87 
163 

84 

85 

123 
163 

131,133 

140 
148 

98 
157,158 

161 
167 

160 

95 
f7,100 

118 
112 
103 

101,103 
130 
113 
108 
119 
126 
164 
116 

87 
83 

106 
101 
113 

231 
166 

77 

71 

54 

54 

26 

37 

180 
33 

217 
238 
239 

287 
237 

t) 

I) 

�� 
'.) 
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167 
90 

87 
153 

84 
85 

123 
163 

l, 133 

140 
148 

93 
7,158 

161 
167 

160 

95 
7,100 

118 
112 
103 

1,103 
130 

(u 
119 
126 
164 
116 

87 
83 

106 
101 
113 

231 
165 

77 

71 

54 
" 

25 
87 

180 
83 

217 
238 
239 

\7 
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P&J"&II'r&pb 
Forms, preventive maintenance --------- 42 
Fulcrum adjustment ---------- ----------------- 221 
Function cam: 

Adjustment --------·---------··--------------

Function lever bracket positioning 
adjustment ----------------···-------- --------

Function punch-bar and side-plate 
adjustment -----·-------- ... ·-------------------

Function-selecting-arm: 
And type-selecting-arm 

adjustments ---------------------

Function-selecting mechanism, disas-
sembly and reassembly __________ _:_ 

Function sensing-levers: 
Disassembly and reassembly ___ _ 

End-play adjustment -------- -----· 

Function shaft: 
Angular relationship of parts ___ _ 

Clutch: 
Clearance adjustment ---------· 

Coupling adjustment -------
Eccentric post adjustment __ _ 

Latch adjustment --------

Tension adjustment---------------
Disassembly and reassembly __ _ 

Driven gear end-play adjustment 
Drive-collar adjustment -----------

Operation -----------------------

Removal and replacement -------
Functions, function cam and function

selecting arm ------------------------- . 
General: 

Circuit descriptions ------- ------

Disassembly procedure ------

Reassembly procedure ---------------
Removal and replacement __ _ 

Spring data --------------------------

Troubleshooting ------------
Governor: 

Assembly locating adjustment _ 
Disassembly and reassembly _____ _ 

Target assembly adjustment __ 

TT-4(*) /TG -------

Immersionproof cover, disassembly 
and reassembly ---------------

Impulses, recording code ---------

Inking ribbon, operation: 

Feeding -------------·--

Lifting ---------------------------

Reversing ---------

Instructions : 

Detailed lubrication -----------

General cleaning ------------

Special cleaning -----------

Instrument panel: 

Disassembly and reassembly ___ _ 

Rem?val and replacement ---------

Keyboard-transmitter: 
Camshaft ------------------------

193 

188 

187 

224 

94 

107 
151 

192 

168 
191 
170 
169 
190 

99 
152 
155 

20 
98 

28 

u 
• 
87 
56 

t'76 
il 

t'72 
'75 

273 
7 

183 
19 

29 

so 

29 

60 

43 
44 

73 
65 

11 

P&J'e 
55 

209 

197 

194 

194 

210 

119 

138 
179 

196 

186 
195 
186 
186 
195 
129 
179 
180 

19 
126 

Ji 

47 
82 
83 
76 

231 
71 

230 
95 

230 
6 

167 
�6 

40 
41 
40 

60 

55 
55 

90 
81 

8 

Keyboard transmitter-Continued 
Camshaft locking mechanism, 

disassembly and reassembly 
Drive shaft, disassembly and 

reassembly --------------------

Impulse length adjustment __ 

Operation, general ----------
Removal and replacement __ _ 

Selector and sensing levers, 
disassembly and reassembly __ 

Sensing and selector levers, 
disassembly and reassembly __ 

Keylever-locking-bar adjustment ____ _ 

Keylevers and code bars, disassembly 
and reassembly __ _ 

Letters-shift: 

ParaJ'rapb 

71 

121 
149 

9 
61 

69 

69 
136 

70 

Lever shaft end-play adjustment 189 
Operation -- --------------- -- 27 
Position adjustment _______________ 238, 239 

Lever adjustment, orientation _ -----·- 177 
Line-feed: 

Adjustment ----------------

And platen-shift mechanism, 
disassembly and reassembly ___ _ 

Bell-crank adjustment --------

Connecting-link adjustment --

Detent adjustment ----�-

Operation - --------------
Line terminal board: 

Disassembly and reassembly --

Removal and replacement ------

Localizing troubles: 
Electrical ---------------· 

Mechanical ---- -------
Lower-stop-screw armature, 

246 

95,96 
244 
245 
243 

28 

129 
64 

53 
" 

adjustment ------------ 184 
Lubricants: 

Methods of applying ________ 49 
Recommended ----------- -------- 46 

Lubrication: 
Detailed instructions - -------- 60 
Preparation for 48 

Main shaft assembly: 
Disassembly and reassembly _ _'_101, 108 
Removal and replacement _____ 102 

Maintenance instructions 38 
Manual carriage-return: 

Bracket adjustment ------ 248 
Mechanism, disassembly and 

reassembly -------- 108 
Trip-pawl adjustment ___________ 249, 250 

Margin bell: 
And bracket adjustment --- --- 247 
Assembly, disassembly and 

reassembly ----------- 115 
Operation _ 25 

Mechanical power distribution __ 6 
Mechanical troubles, localizing __ 54 

Mechanism: 
Armature-spring --- 19 

Pace 

87 

153 
178 

8 
79 

84 

84 
173 

85 

194 
36 

217 
189 

220 

123 
219 
220 
219 

87 

163 
81 

71 
73 

192 

60 
59 

60 
60 

131,133 
132 

" 

221 

140 
222 

220 

148 
33 

5 
'18 

16 

245 
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{ l'an.craph 
Mechani:<;m-Continued 

Figures-shift . -··-······--····--·-··-·-··· 26 
Function shaft ·······-··-·····-----··------ 20 
Letters-shift ·-·-···-···--· ······------·· 27 
Rangefinder ----------····-· 19 
Transmitting ··········--·---··-····-·-··· 9 

Methods of applying lubricants ---- 49 
Models, differences -··------········---- 2 
Motor: 

Disassembly and reassembly ·-·-- '74 
Filter box assembly, removal and 

replacement .. ..... ···-·-···-··---- 127 
Gears backlash adjustment-··-···- 270 
Gov!'rnor ....... ........ ········------ 7 
Governor contacts alignment ...... 271 
And motor gear set, removal and 

replacement ···-··------·------- 60 
Series-governed type ·----·-------- 6 
Motor-stop: 
Coil adjustment ···-··---·-·--·----- 266 
Contacts and eccentric sleeves .... 264 
Contact-lever adjustment -·-···--·- 268 
Contact-lever lug adjustment ---- 263 
Contact-lever spring adjustment 265 
Disassembly and reassembly ______ 123, 125 
Eccentric sleeves final adjustment 269 
Relay switches preliminary 

adjustment -·------- 267 
Removal and replacement ________ 122, 124 

Mounting base: 
Disassembly and reassembly ---- 132 
Removal and replacement ___ 69 

Operation: 
Carriage-feed ·····-··--------·--·-- J3 
Carriage-return ---·····---· ---- 14 
Figures-shift -·-----··--·------ 16 
Inking ribbon: 

Feeding -------- • 
Lifter ----·-·····------------ II 
Reversing ----··--·----- It 

Keyboard-transmitter, general _ 't 
Keyboard-transmitter, sequence_ li 
Letters-shift ---·--··----- 27 
Line feed .... ------·-·------ 28 
Margin signal bell ___ !5 
Motor-stop ------ J2 
Page printer, general __ 16 
Printing ----· 22 
Selector-magnet--------- 1'7 
Selector mechanism __ 19 
Sensing-lever locking-bail ___ 1.( 
Signal bell -····--------- 81 

Space repeat -·-···------- 13 
Transfer -·--- 20 

Operations of teletypewriter___ 22 

Orientation lever adjustment_____ 1'71 

Paper-guide alignment adjustment _ 231 

Paper shaft, :raper-shaft bracket, and 

paper chute: 

246 

Disassembly and reusembly __ 116 

Pace 

33 
19 
36 
16 

8 
60 

2 

93 

160 
229 

6 
230 

77 
5 

228 
227 
229 
227 
227 

157,158 
229 

128 
157 

161 
'17 

• 
.28 
sa 

40 
41 
40 

8 
14 
86 
17 

- 13 
" 
14 
22 
15 
16 
12 
42 
12 
19 
22 

189 

. 21.( 

160 

Par&ei'&Ph Pace 
Paper shaft, paper-shaft braeket, and paper chute

Continued 
Removal and replacement ........... . 

Parallel-end and random-end spring 
data ············-··-··-····---·------

Performance test ···--------····-···---

Platen: 
Adjustment: 

Assembly end-play and 
positioning --------·--···-··--

Blocking-arm ···-··-···-····-

Blocking-arm bracket 
(TT-;4B/Ts:J) ·--···--------

Pressure-roller 
(TT-4B/TG) ------- ------

Pressure rollers 
(TT-4A/TG) --·-·--------

Shaft end-play ------------ --·

Trough end-play --·-···-·-----· 

Trough-spring (TT -4B /TG) • 
Assembly, remnval and 

replacement --·-···--·--····-··-·--·-·· 

Frame assembly, disassembly 
and reassembly -··-····-······----

Trough assembly, disassembly 

58 

278 
• 284  

234 
241 

242 

232 

233 
229 
230 
228 

62 

'16 

77 

233 
237 

215 
218 

219 

214 

215 
214 
214 
213 

80 

95 

and reassembly ·-····-·········--·-

PJaten-ahift : '77,78 97,100 

Final adjustment _:_·---�-
Preliminary adjustment ---

Power distribution, mechanieal ·-

Preliminary sending and receinng 
tests ----------------

Preparation : 
Lubrication 
Tests ... 

--------

Preventive maintenance: 
Form, use-------------
Procedure, general --------

Printing-bail: 
And ribbon-lifter adjustments _ 

Blade adjustment ----· 
Shaft, assembly, disassembly 

and reassembly of 
Printing operation ---------

Procedure, general preventive 
maintenance ---·--···----

Purpose of final testing ·-----

Random-t!nd and parallel-end spring 
data ---·--·--··--------

Rangetinder: 
Cam-follower adjustment ---

Disassembly and reassembly __ 

Mechanism -······ 

Removal and replacement __ _ 

Shaft adjustment 
Receiving and sending testa, 

preliminary -·------·-------

Receiving tests, filial ------

Recommended lubricants ------

Recording eode impulses -----·--

240 
236 

8 

286 

48 
285 

42 
-45 

227 
226 

92 
22 

45 
281 

!78 

1'17 

88 
19 

87 

176 

286 

287 

46 
19 

218 
216 

'1 

238 

60 
237 

55 
55 

212 
212 

118 
22 

65 
23'7 

233 

189 

112 

16 

111 

189 

238 

239 
69 
16 
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4 

l5 
14 
14 
13 

80 

95 

100 

218 
21( 

238 

60 
237 

55 
55 

212 
212 

118 
22 

$5 
237 

233 

189 
112 

16 
111 
189 

238 

I. .. ,.
,9 

' 69 
16 
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Records, maintenance forms --

Removal and replacement: 
Carriage -··--·--------

Carriage-feed shaft assembly _ 

Carriage-return operating 
mechanism 

Dust cover ---------

Function-shaft assembly ---
Instrument panel __ _ 

Keyboard-transmitter ---

Line terminal board ----

Main shaft assembly 
(TT-4B/TG) 

Motor gear set and motor --

!dotor-stop assembly: 
TT-4A/TG 
TT-4B/TG 

Motor filter box assembly __ _ 

Mounting base -----

Paper shaft, paper-shaft bracket, 
and paper chute 

Platen assembly -----

Rangefi.nder -----------

Type-selecting arm ------
.Repeat-blocking-lever adjustment 

(TT-4B/TG) 
Repeat operation, spaee -----
Return operation, carriage __ _ 

Reverse earn-follower adjustment, 
ribbon ----------

Ribbon: 
Adjustment: 

Feed-elutch spring --

Feed mounting------
Reverse beam -----

Reverse detent-plate ---

Sensing-lever 
Spool shaft -----

Spool driving-collar---
Spool frietion-spri� __ _ 

Disassembly and reassemb1)": 
Feed mechanism ---

Lifter assembly --·-

Right-margin stopserew adjustment 
(TT-4A/TG) 

Paraeraph Paa-e 
42 55 

68 80 
116 us 

111 1,4 
67 77 
98 126 
65 81 
61 79 
64 81 

11)2 132 
60 77 

122 157 
124 157 
127 160 

69 77 

58 '17 
62 80 
87 111 
79 101 

uo 174 
13 12 
i4 28 

259 226 

ISS t23 
161 !28 
264 223 
155 224 
168 225 
112 223 
256 2U 
257 225 

8S 103 
81, 82 101, 103 

213 106 
Sectionalizing trouble _ 62 11 
Selector camshaft assembly, 

disassembly and reassembly 100 
Selector friction-clutch adjustment _174,175 
Selector-lever: 

Adjustment 178 
And selector-magnet armature 

clearance adjustment 186 
Comb adjustment ------ 179 

Selector-levers and sensing-levers 
adjustment ___ 142 

Selector-levers and Y-levers, 
disassembly and reassembly --- 89,90 

Selector-magnet: 
Adjustments _ 185 

180 
188 

189 

193 
189 

175 

113 

193 

Selector-magnet-Continued 
P&J"qTaph Paa-e 

Armature adjustment -----180,181 190,191 
Armature and selector-lever 

elearanee adjustment ---

Assembly, disassembly and 
reassembly 

Sensing-levers, adjustment: 
And �elector-ievers ----

End-play clearance and alinement 
Locking-bail 

Sequence chart of adjustment& for 
TT-4A/TG and TT-4B/TG -

Series-governed type motor ----· 

Shaft operation, function __ _ 

Shop equipment and tools -----

Side-plate and funetion puneh-bar 
adjustment 

Signal-bell: 
Adjustment, final -------
Adjustment, preliminacy __ _ 

Disassembly and reassembly __ 

Operation 
Signaling code -· 

Spaee repeat operation -----
Spacing-collar and cam-followers 

adjustment 
Speeial spring data 
Spring mechanism, armature---
Spring data: 

Compression 
Crossed--end 
Parallel-end and random-end _ 

Random-end and parallel-end _ 

Special 
Square-shaft: 

Disassembly and reassembly __ _ 

Driven-gear adjustment 
Stop-arm torque adjustment __ 

Starting and stopping transmitter 
camshaft 

Stop: 
Motor, operation -----

Lever adjustment -----

Start selector-lever-latch 
adjustment 

T-levers: 
Alinement adjustment ---
Pivot stud adjustment---

Teletypewriter frame assembly, 
disassembly and reassembl)" --

Teletypewriter TT-4 (•) /TG, block 
diagram ----------

Teat: 
Equipment ------·---------.,-----

Equipment required for final 
testing -···--. .  ---------·--·-

. Insulation resistance -----· 

Tests: 
Final receiving -------

Final sending -------------

186 

86 

142 
141 
144 
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T�sts-Contin�d 
Preliminary sending and receiTing 
Preparation ___ . .  

Throw-out lever adjustment 
(TT-4B/TG) 

Tools and shop equipment 

Transfer-lever: 
Ro1ler-st�d adjustmeJtt . ___ ---------
Shaft .asseTnbly, disassembly and 

reassembly ..... 
Shatt end-play adjustment ......... . 
Spring tension adjustment 

(TT-4B/TG) 
Transfer operatinn 
Transmitter : 

Camshaft: 
And filter, diul!lsembly and 

reassembly·----------------------
End-J>Iay adjustment ----·---··· 

Starting and stopping ....... __ 
Contaet adjustment ···-··-------· 

Contacts, assembly, disassembly 
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91 

162 
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20 
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137 

12 

147 

and reassembly ·------------·-··------- 68 
Friction-clutch adjustment ____ ... 145, 146 

Stationary contact adjustment .... 148 
Transmitting mechanism ..... · ·------------· 9 
Troubles : 

248 

Electrical, localizing . ··-··-------------
Meehanical, localizing ----------------
Sectionalising 

63 
64 
62 

Pace 
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Troubleshooting: 

Charts ---------··-----·---··------------

General --------------

TT-4(•)/TG: 
Block diagram -----------------
Circuit description ----------------
Differences in models ------------
Operations -----····· 

Type-selecting-arm and function

selecting-arm adjustments 
Type-bar group, disassembly and 

reassembly 

Type-selecting arm: 
Disassembly and reassembly --·--··

Rem.>val and replacement -----·----

Universal-bar adjustment ------------------
Upper-stopscrew armature adjust

ment 

Use of preventive maintenance form 

Y-lever: 

Adjustment: 

Detent and Y-lever 

(TT-4B/TG) -----------
Eccentric stop, preliminary _ 
Friction (TT--4A/TG) ----
Stud-bracket (TT-4B/TG) _ 

And selector levers, disassembly 
and reassembly -------------

Paracraph 
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