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Figure 1. Teletypewriter TT-5/FG (or TT-6/FG) in position for operalion. ~~~
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This manual supersedes TM 11-2215, 25 November 194§

CHAPTER 1
INTRODUCTION

Section |I. GENERAL A

1. Scope

a. These instructions are published for the in-
formation and guidance of the personnel to whom
this equipment is issued. They contain informa-

“—=t{ion covering the installation, operation, mainte-

nance, and repair of Teletypewriters TT-5/FG
and TT-6/FG (fig. 1).

= B, This manual is prepared in five chapters and

four appendixes. The first appendix contains a
list of pertinent references and the second appen-
dix contains an identification table of parts. The
third appendix includes instructions regarding the
interoperation of British and American teletype-
writers, and the fourth appendix is a glossary.

2. Forms and Records
The following standard forms will be used for
.

reporting unsatisfactory conditions of equipment,
or improper preservation, packaging, packing,
marking, loading, stowage, or handling thereof.

a. DD Form 6 will be filled out and forwarded
as prescribed in SR 745-45-5 (Army) and AFR
714 (Air Force).

B. DA AGO Form 468 will be filled out and for-
warded to the Office of the Chief Signal Officer as
prescribed in SR 700-45-5.

¢. AF Form 54 will be filled out and forwarded
to Commanding General, Air Matériel Command,
Wright-Patterson Air Force Base, Dayton, Ohio,
as prescribed in SR 700-45-5 and AFR 65-26.

d. DA AGO Form 419 will be prepared in ac-
cordance with instructions on the back of the form.

¢. Use other forms and records as authorized.

Section 1. DESCRIPTION AND DATA

3. General

a. Teletypewriters TT-5/FG and TT-6/FG are
Teletype model 15 page printing sets (fig. 1) used
as fixed station communication equipment. In
this eapacity they exchange typewritten page mes-
sages between two or more distant points. One set
of either type completely equips a station for send-

~ ing to and receiving from one or more distant sta-

~.tions connected by a telegraph channel. These sets

— " are arranged for direct transmission by the key-

board which is connected in series with the local
teletypewriter relay and the line in such a manner
as to actuate the local and distant receiving com-
ponents, thereby furnishing a home copy of both
transmitted and received messages at each station.
The table is designed to support and cushion the
teletypewriter unit and all other components.

b. Teletypewriter TT-5/FG is used for general
communication purposes. Teletypewriter TT-6/

FG is particularly adapted to the reception, and
dissemination of weather information.

Note. Except where otherwise stated, information given
in the text will be considerad applicable to both teletype-
writers. Refer to paragraph 7 for differences between the
two teletypewriters. Both the transmitted and recelved
messages at each station are recorded on a continuous roll
of paper 814 Inches wide.

o. An assembled teletypewriter set occupies a
space approximately 21%, inches deep (front to
rear), 18 inches wide, and 4214 inches high and
has an over-nll weight of approximately 200
pounds. Model 15 teletypewriters normally are
adjusted for a standard American speed of 3G8.1
opm (operations per minute) which permits send-
ing and receiving approximately 61 wpm (words
per minute). By varying the speed with adjust-
ment of the motor governor, it is possible to in-
crease this speed to 404 opm or 67 wpm when in-
teroperation with equipment operating at a higher
speed (such as British teleprinters) is desired.




Refer to paragraphs 22 and 208 and appendix ITT
for speed adjustments.

d. While it may be necessary and even advan-
tageous under certain conditions to operate with-
out a rectifier or table, a rectifier is included as a
part of each of these teletypewriters to facilitate
operation over greater distances or less desirable
circuits and to improve performance and flexibil-
ity. For example, a model 15 teletypewriter with
a rectifier may be used to communicate with an-
other model 15 teletypewriter that has no rectifier
unless the length or resistance of the line is great
enough to require that battery be supplied, in se-
ries, from both ends of the line, The signal line
current applied to the equipment (through line

4. Component Parts and Packing Data

a. TanLe oF CoaxreoNents. The principal com-
ponents of Teletypewriters TT-5/FG and TT-
6/FG are the same except that Teletypewriter
TT-5/FG has a standard communication key-
board and corresponding type pallets, whereas
Teletypewriter TT-6/FG has a wepther commu-
nication keyboard and corresponding type pallets.
The principal components and units, with their
Signal Corps stock numbers, are listed in the table
below., These two teletypewriters have a black
wrinkle finish and appear the same outwardly.

b. Packing Dara ror Exporr Suresment. Four
boxes are required to package each teletypewriter

set for export shipment. The typing unit is_.

N

winding and transmitter contacts) is approxi- packed in one box, the base and table in another; ‘~“
mately .060 ampere. the rectifier and keyboard in a third box, and the §
s N,
T R -
Type of teloty pewriter and Signal Corps stock No.
Q:;"’lt"‘-!' Compaonent.
TT-HFG (ATHI5A) TT-4/FG (4T2.16A-1)
1| ATBP22/210 | 4rBPO3221G Trpite ke
1 | ATBB44 | 4TBB44 Base (with filters).
1 | 4TXRT200AA | ATXRT200AA Table.
1 | 4TREC29G 4TREC20G Rectifier power unit. ~
1 | 4TBK22JX ATBK22KQ/G Keyboard (with filters).
1 | 4TBPC200AA ATBPC200AA Cover. =
1| 4ATMU27G 4TMU27G Motor unit (with filter).
1 | 4T80374 i AT80374 Gear set (for 61 wpm at 368 opm).
1| 4T103628 | 4T103628 Speed indieator (87.6 vps tuning fork).
1| 4T105014G | 4T105014G Electrical service assembly.
1 | 4T115700AA | 4T115700AA Copyholder.
1 | 4TRY30G | 4TRY30G Relay (WECo type 256=A).
1 | 4T115706AA AT115706AA Cover, front plate.
2 | 4ATT74557 | 4T74557 Lamp.
2 | 4T7885 | 4T7835 Ribbon.
5 | 4T103284 4T103284 Fusetron (3.2 amp).
5 | 4T103286 4T 103286 Fusetron (1.6 amp).
5 | 4T101063 AT101063 Fusetron (3.2 amp), -
5 | 4T102701 4T102701 Fusetron (0.3 amp). \'\
-
Note. 'These lists are for general information only. See appropriste publications for Information pertaining to requisition of parts, Stock numbors arg N
tncluded in this table for identification purposes anly. Refer to b below for packing information. .
-ty
cover, motor unit, gear set, speed indicator (tun-  ture and consequent rusting. The contents of the
ing fork), electrical service assembly for the table, other cartons (table, cover, and parts) are pro-
relay, fuses, ribbon, copyholder, and technical tected by a moisture-vapor proof barrier, All
manuals are packed in the fourth box. The car-  components are cushioned with flexible corrugated
tons of equipment subject to damage from mois-  fiberboard pads, then sealed in fiberboard cartons
ture (in this case all except the table minus its  with gummed tape or other suitable material.
electrical service assembly, the cover, and small  Each component is blocked and braced with
parts) are inclosed and sealed in waterproof wood and/or corrugated fiberboard. The small
metal containers, into which are placed bags of parts are boxed individually in laminated or o

silica gel (desiccant) as protection against mois-

2

pressed paperboard boxes, then placed together




in a carton which is covered and sealed with a

the weights, dimensions, and contents of each

moisture-vaporproof barrier. Listed below are export package.

Teletypewriter parts and packing information (all dimensions and weights approximate)

Dimesns o) | DESSTEI | D e
].‘v_nr Component parts of Teletypewriters TT-5/FG or
hiez T Length | Width | Height ‘ﬁat :‘m Volume Lengti—width—halght
carton | carton | earton | "G | YRS | eum
150 b
1| Ty ping i s s e e ]| O 25 23 | 29 55 8.3 30% x 28 x 30% in.
15 cu ft
233 Ib
19 19 11 23 27 2.3 3
2 50% x 27 x 31¥ in.
; 24 21 28 39 48 82 { 24.6 ou ft
e ! ' 173 1b
Reotifler power unit.. . _______ 15 11 11| 39 45 1 {
a { | 451 x 21% x 18} in.
ey board o e TN e 16 14 8 9 13 1 10.5 ou ft
181 18 1R ag
Motor unit (with filter) . 11 9 10| 15 |
CGiear’set-(for 868, L opm) - o oe o e e et 1
Speed indicator (87.6 vps) .- 1
Electrical service assembly. (]
Copyholder. « ccceeemaaaax 181 b
4 || Relay (WECo type 255-A) 384 x 2114 x 314 in,
Cover front plate_.______ 14.6 cu ft
e e R e | [ R e
Fusetron (1.6 amp).
Fusetron (3.2 amp).
Fusetron (0.3 amp). [
|

Note. 'T'his list Is for genersl informatfon only. B

¢. Paoking Dara ror DOMESTIC SHIPMENTS.
Except for the elimination of the metal and mois-
ture-vaporproof barriers, packaging for domestic
shipment is generally the same as that for export
shipping. Shipment may be received in shipping
“_ containers similar to those described in & above,
~~with the following changes, depending upon the
— ~fimount of handling anticipated and the length of
storage contemplated.

(1) The use of a dehydrating agent, or
desiccant, and a moisture-vaporproof
barrier may be omitted.

(2) The use of excelsior cushioning and the
outer shipping container may be omitted.

5. Characteristics
a. Gexeran. Teletypewriters TT-5/FG and

7 TT-6/FG are motor-driven machines desigmed to

for to requisition of parts.

interchange typewritten messages, by electrical
means, between two or more points, The sending-
receiving teletypewriter includes a keyboard trans-
mitting unit, a typing unit, a motor unit, and a
base unit. The base unit supports the other three
units (keyboard, typing unit, and motor unit, figs.
4 and 6).

5. Recerving. The transmitting mechanism on
the keyboard is driven through a set of gears by
the main shaft of the typing unit. The keyboard
may be removed and the set may be operated as
receive-only equipment if desired. The wiring
may be adapted (figs. 155 and 282) to receive
either neutral or polar signals by merely pulling
or pushing the polar-nentral key on the teletype-
writer keyboard (figs. 4 and 7).
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Figure 2. Typical packaging for cxport shipment.

e. Traxsyrring. To retain at least one copy
of all transmitted messages at each station, the
transmitting unit normally should be wired in
series with the line winding of the polar relay
which operates the typing unit. This permits
sending and receiving with one teletypewriter on
asingle loop (one way at a time) basis. If simul-
taneous sending and receiving (double loop opera-
tion) is desired, a second receive-only teletype-
writer should be used on the receive side of the
double loop line to record the received messages,
For transmitting other than neutral signals a
terminal repeater or similar equipment must be
used.

d. Coxrror. Al teletypewriters, except weather

report teletypewriters, connected on the same cip-

cuit may be started through use of the mechanical -

motor control by momentarily opening the signal
line (depressing the SEND REC BREAK key

and may be stopped by transmitting the uppes A
case H signal combination from the keyboard of =~

any teletypewriter in the cirenit.

e. OpEraring Fearonres. The TT-5/FG and
TT-6/FG sets have friction paper feed, 110-volt,
50/60-cyele a-c (alternating-current) series-gov-
erned motors, a remote control motor stop mech-
anism (on the TT-5/FG only) operated by the
upper case H key, and general purpose Rec-29
rectifiers, for local and/or line current, with

built-in transformers for 95/125- and 190/250- -~~~

S
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Figure 3. Complete teletypewriter sef.
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RELAY BASE
ASSEMBLY

CARRIAGE RETURN__
~ LOCK BAR
SELECTOR

UNIT

TYPING
UNIT

SEND-REC
BREAK

Figure §.

Rec-29 rectifier ariable tap windings
for adjusting motor terminal voltage, Signaling
is accomplished through the use of a five-unit code
of marking and spacing (eurrent and no cu
signal elements which are produced by mechs
action of the transmitting unit and are reconverted
to mechanical action by the selector magnet of the
typing unit (par. 9).

f. UriuizatioN. To establish communication
between stations some equipment is necessary to
maintain and control a d-¢ (direct-current) line
or loop to the teletypewriters. Such equipment
may include series resistance installed in the tele-
typewriter or external to it, line units, d-c repeat-
ers, telegraph switchboards, telegraph carrier
terminals, speech-plus-duplex terminals or similar
equipment, preferably capable of furnishing d-e
through a ible ince and maintaining cor-
rect bias (ratio of marking eurrent to spacing cur-
tent). When bias is not correct a signal is said
to be distorted or to have marking or spacing bias.
For very short loops, where there are no appre-
ciable variations in line condition, it is possible to
interconnect these teletypewriters directly over a
pair of wires or one wire and ground if the correct

é

~-TRANSMITTER
MECHANISM

KEYBOARD
MOUNTING
THUMB SCREW

TM2215~-4

Typing wnit assembled with base and kepboard.

d-c voltage is furnished in series through a resist-
ance.

g. Sy~Nouronizariox (Tivine). Maintenance
of correct timing between transmitting and receiv-
ing units is achieved by means of the five-unit
start-stop code. Five elements or impulses (seven
with start and stop included) are fed into the line
cireuit of the teletypewriter for every operation
to be performed by the receiving unit. Each of
these five elements (impulses or intervals) is 22
milliseconds long. The first impulse of every five-
impulse sequence is preceded by a start (spacing)
impulse which is also 22 milliseconds long. The
last element of the five-clement sequence is fol-
lowed by a stop (marking) element which is 81
milliseconds long. Thus the transmitting and re-
ceiving equipments on a signal cireuit will both
come Lo stop at some point between the comple-
tion of one code sequence and the beginning of
the next. With the next spacing element or in-
terval these equipments will start their sequence,
for all practical purposes, together and, if the
motor speeds are correct, will complete their se-
quence without losing synchronism. Bias and dis-
tortion that may in a signal and corrective
action are discussed in paragraphs 24, 81, and 285

o |




— of this manual and in TM 11-486 and TM-11-680.
Figure 5 shows the code used and the duration of
signal impulses referred to above.

LTRS| FI6S
2
elg|e
g? L‘r S IMPULSES
1
w
= S = SELECTING g
= = =4
5D 1 2 3 4 5 Lo
A | = ¢
B ? | @
C AE|EC)
i
= B 1S
o E I =
S G | & | %
@[ H [sTOR
= T |8 |8
I O
K ( -
oo TV B [5
) .
SN[, @
ffolels
L [l B S
IR T
i R |4 |4 | =
S | BELL | | It d feT
o T S |
u s 7
vis|lo
w22
X |7 |7
Y |66
zic| =Sl
BLANK -
| CARRET,
3 | LINE FEED @
£ | SPACE
Z[LETTERS
2 L | FIGURES
~
. [-22+f+22+f22 2222 o221 31+
IMPULSE LENGTHS IN MILL\SECONDS
AT STANDARD SPEED OF 368. O.P.
e { OPERATIONS PER MINUTE) OR
APPROXIMATELY 6! WORDS PER
MINUTE
SPACING ELEMENT
MARKING ELEMENT
NOTES:
(D FIGS. H FOR MOTOR STOP ON TT=5/FG ONLY
(@ THE BLANK COMBINATION OPERATES FROM LTRS.
POSITION ONLY, ON TT-6/FG
(3 THESE FUNCTIONS PERFORMED FROM LTRS.
POSITION ONLY, ON TT-6/FG o lan
—

Figure 5. Five-unit start-stop teletypewriter code.

6. Detailed Description of Teletypewriters
TT-5/FG or TT-6/FG
(fig. 3)

a. Base. The base consists of a metal casting
(fig. 6) set on top of the table and provides mount-
ing facilities for the polar line relay (fig. 11), the
motor unit (fig. 12), typing unit (fig. 13), and
keyboard unit (fiz. 10). Three bakelite terminal
boards (fig. 6) are provided by which power is
connected to the motor unit and signal lines are
brought to the relay line winding and transmit-
ter contacts. Two power cords (a-c and d-c)
and two line cords (sending and receiving) are
attached to the right side at the terminal boards.
The sending cord terminates in a black-shell plug
and the receiving cord terminates in a red-shell
plug. The a-c power cord is provided with a
two-prong plug and the d-c power cord is pro-
vided with a four-prong plug. The base unit is
set and centered on a felt pad which is held in
place on top of the equipment table by metal
channels on both sides and at the rear of the tabie
top. The line-relay mounting brackets and re-
sistor assembly with wiring and motor control
relay are mounted on the base toward the rear.
The SEND REC BREAK key is a double-lever
type key and is mounted on the front of the base
to the left (fig. 6) and extends through an open-
ing in the cover. The ON-OFF switch on the
front of the base to the right serves to start and
stop the motor manually. It is reached through
an opening in the cover. The terminal boards for
connecting n-¢ and d-¢ power and the signal line
are mounted on the right side as viewed from
the front. The terminal board for the line-relay
connections is mounted on the left side toward
the back, The line shorting jack and &lip con-
nections for the motor, keyboard, and typing unit
are mounted on the base. R-f (radio-frequency)
induction filters are mounted near the relay and
power terminal boards.

5. Keypoarn. The keyboard (fig. 10) contains
the keys that must be operated to transmit a letter,
figure, symbol, or a nonprinting function. Iig-
ures § and 9 show the keyboard and figure 61
indicates the function keys. The uses of the func-
tion keys are discussed in paragraph 266. The
keyboard is designed to slide into the front of the
base where it is held in place by two knurled cap-
tive screws (one on each side). To remove it,
loosen the knurled screws and pull the keyboard

7




LINE RELAY TYPING UNIT
GUARD SPRING CONTACTS

MOTOR
UNIT

MOUNTING TO MOTOR
SCREW SPRING CONTACTS

LINE
RELAY
TERMINALS

TO KEYBOAR
L St R
i CONNECTION
BREAK KEY SPRING CONTAGTS SWITGH TERMINALS
| INSULATOR
TM2215-86
Figure 6. Teletypewriler bhase less motor unit,
out. The keyboard consists essentially of key- polar-neutral key to select either polar or neutral

levers, space bar, slip-connection spring contacts - operation for the receive cirenit, and a keyboard
for making electrical connection to the base, a  transmitting unit with transmitting contact filter,
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COVER

TO RANGE FINDER MOTOR SWITCH

SEND-RECEIVE

BREAK KEY COVER FRONT PLATE

TO POLAR
NEUTRAL KEY KEYBOARD TMZZi!-T‘
Figure 7. Teletypewriter less table and reetifier.

SPACE KEYLEVER

12-45 \===i5

SPACE BAR

NOTE: NUMERALS SIGNIFY
MARKING CODE ELEMENTS = L
DASHES SIGNIFY SPACING
CODE ELEMENTS

KEYBOARD ARRANGEMENT JX USING 103652 SET OF MASTER SPEED KEYTOPS WITH
ASSOCIATED CODE ,FOR STANDARD GOMMUNIGATIONS PRINTER

TM2215-8
Figure 8. Standard communications keyboard and associated five-unit code for each character,




SPACE KEYLEVER

123-5 12--5

~234- -2345

I--as --34-

{ SPACE BAR

NOTE: NUMERALS SIGNIFY
MARKING CODE ELEMENTS
DASHES SIGNIFY SPACING
CODE ELEMENTS

e

KEYBOARD ARRANGEMENT KQ USING 105278 SET OF MASTER SPEED KEYTOPS, WITH
ASSOCIATED CODE, FOR WEATHER REPORTING PRINTER

T™M2215-9

Figure 9. Weather communications keyboard and associated five-unit code for each character.

all fitted on a cast metal frame. The gear of the
keyboard transmitting shaft is driven by a gear
on the main shaft of the typing unit which in turn
is driven by the motor.

¢. Transyrrrer. The transmitter, mounted on
the keyboard, is an assembly of cams and spring
contacts that open or close in accordance with the
code for the character or function that is being
transmitted. The key levers control operation of
the transmitting contacts through code selector
bars at the bottom of the keyboard, locking levers,
contact levers, clutch, and associated mechanism.
The rotating cams of the transmitter shaft operate
the spring contact levers. Locking levers hold the
contact levers in the open position when a spacing
interval is being transmitted. The locking levers
are released (or held inoperative) when a marking
impulse is sent., The locking levers are held either
in the open or the closed position during each
shaft revolution by a lock loop bar.

d. Revay (fig. 11). The line relay with which
these teletypewriters are equipped is a WECo
type 265-A relay. The relay connections can be

10

changed to receive either neutral or polar type
signals by operating the polar-neutral key (fig.
10).

(1) Neuwtral. To receive neutral signals the
relay bias winding is connected into a d-c
circuit by pulling the polar-neutral key
out.

(2) Polar. To receive polar type signals the
circuit is opened through the relay bias
winding by pushing the polar-neutral
key in.

e. Moror Uxtr.  The motor unit (fig. 12) con-
sists of a series-governed motor mounted upon
a base plate. The base plate of the motor unit
contains the mounting screws by which it is
mounted on the base of the teletypewriter. The
base plate also has two screws for vertical adjust-
ment to aline the motor pinion with the main shaft
gear of the typing unit. Horizontal alinement is
obtained by elongated screw holes in the base of
the motor U:lslillg. Mounted near the ﬂy“‘h('.c]-
governor assembly of the motor unit is a lamp,
lamp bracket, and lamp switch. The lamp is used

)

")




KEYTOPS

POLAR-NEUTRAL KEY

SPACE BAR

KEYBOARD SLIP
CONNECTION GONTAGTS

FILTER

KEYBOARD
TRANSMITTER

KEYLEVERS

TM2215-10

Figure 10, Teletypewriter ke yhoard unit,

Figure 11,

TM2215-11

Polar line relay Ry-30 (WECo tppe 255-4).

to illuminate the target while the motor speed
is checked with a speed indicator (fig. 18). The
target consists of a series of alternate 'k and
white segments painted on o rim that revolves with
the motor governor flywheel.  Circuit connections
are established through spring contacts on the base
unit. These contacts exert pressure against the
terminals of the motor unit which is in position on
the base unit. This motor unit is mounted at the
right rear of the teletypewriter base and includes
a filter for supressing r-f induction. Where regu-
lated 50- or G0-cycle current is always available
the correct one-speed synchronous motor may be
used in place of the governed motor. Unless other-
wise specified, the standard motor for Teletype-
writers TT-5/FG and TT-6/FG is the M-27, a
110-volt, 30, G0-cycle a-c¢ series-governed motor.

11




GOVERNOR
ADJUSTING
BRACKET

GOVERNOR

TARGET

GOVERNOR
ADJUSTING

PINION

MOUNTING
PLATE

TM2215-12

Figure 12, Molor unii M-27.

The motor unit may be removed from the base unit
by removing three serews that hold the motor base
plate to the base unit and lifting the motor up-
ward.,

/- Tyriva Usir. The typing unit is shown in
figures 13 (front), 14 (back), 15 (bottom), 16
(left side), and 17 (right side). This unit con-
sists essentially of selecting, printing, and func-
tional mechanisms. The typing unit is mounted
on the teletypewriter base and is held in place by
three large thumbscrews.

¢. Cover. A removable metal cover incloses the
motor unit, typing unit, and base. The cover is
constructed to allow easy access to the switches,
paper, and units of the teletypewriter which must

12

be reached during normal operation. Felt pad-
ding which lines the inside of the cover reduces
sound and protects the operating parts of the tele-
typewriter. A copyholder is attached to the front
of the cover (fig. 7). There are openings in the
cover for the platen crank, checking orientation
range, manual carriage return, polar-neutral key,
paper outlet, and through which to pass line and
power wiring.

A. Seeep Inpicaror.  The standard speed indi-
cator is a tuning fork that vibrates at 87.6 vps
(vibrations per second) to check the motor speed
for 368.1 opm or approximately 61 wpm (words
per minute). A slotted plate (fig. 18) is attached
to the vibrating end of each tine of the fork. The

J\
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Figure 13.

rotating target of the motor unit is viewed
through the aperture formed by the slots in these
plates when motor speed is checked and adjusted.
A special tuning fork that vibrates at 96.1 vps is
required for 404-opm or 67-wpm operation.

i. Recrrrrer Power Usir,  The series-governed
motor operates on 50/6G0-cycle current at 110/120
volts. The local and signal line cireuits require a
d-¢ supply at 110/120 volts, These requirements
ave supplied by the Rec-29 rectifier unit that is
part of each teletypewriter set. The rectifier sup-
plied with some older models is the Rec-10 which
differs little from Rec-29 (figs. 19 and 20).

(1) Rectifier Rec-29. This unit can be ad-
justed to work on a-c power supplies
from 95 to 250 volts and from 25 to 60
cycles, It will deliver adjusted 110-volt
a-c energy sufficient for the operation of
two series-governed motors of the type
used in these teletypewriters. It will also
deliver 200 ma (milliamperes) of d-c at
120 volts for line and signaling circuits.

MECHANISM

(a) Components.

(b

SEND-REC
BREAK

—

PLATEN
ASSEMBLY

TYPE BAR
CARRIAGE

TM2215-13

Front of typing unit.

This rectifier consists
essentially of a transformer, a full-
wave selenium rectifying assembly
(stack), a choke coil with tuning capac-
itor, a bleeder resistor, a filter capaci-
tor, terminal panels, input and output
fuses, an input power switch, an input
cord with a plug, and two output cords
with receptacles. The parts are
secured to a metal base which is pro-
vided with feet. The metal cover has
expanded metal panels for ventilation,
and a hinged door pro\'id(mﬂ’@e@g to
the control panel and fuses.

Inpwut. The primary winding of the
transformer has two sets of taps. One
set. provides for input voltages of 95
to 250 volts and terminates on the left-
hand side of the control panel. The
other set of primary taps provides the
proper voltage for motor operation on
25-, 40-, 50-, or 60-cycle a-c.

13
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(d) Filter.
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Figure 14, Back of typing unit,

Qutput.
former is provided with taps so that
the output voltage of the rectifier can
be adjusted to suit requirements and to
compensate for aging of the rectifier
assembly.

The secondary of the trans-

The choke coil has taps which
terminate on the upper right-hand
corner of the control panel. These are
provided to adapt the filter to the fre-
quency of the power supply.

Cord panel and switeh. The input and
output cords terminate on a panel at
the rear of the rectifier. The double-
pole switch is connected in the cireuit,
between the cord panel and the other
parts of the rectifier unit, and discon-

nects both sides of the input line from

the rectifier.
(2) Rectifier Ree-10 (fig. 20). This unit dif-
fers from the Re unit in that it op-
erates on 105 to 125 velts at 50 or 60
eyeles only and does not supply motor
\‘uIm;_rl-. ()utplll d-¢ power and :l(ljl.lsl—
ments are similar to those of the Rec-20.
7. Equirmext Tasie (fig, 21). The table is spe-
cially designed to support the teletypewriter and
rectifier and to accommodate the associated cords
and cables. The teletypewriter unit is set squarely
on a pad which is held in place by channels on top
of the table. A shelf built into the front of the
table provides mounting space for the rectifier
while allowing the operator sufficient leg room.
An electrical service assembly mounted on the in-
side of the table provides terminals for line and

ey
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Figure 15, Bottom of tuping unit.
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TYPING
UNIT
GONTACT
o battery, and plugs and receptacles for teletype-
writer and rectifier. The table is equipped with
- rubber feet which, with a felt pad, promotes quiet-

ness of operation and cushions the teletypewriter.
k. Evecrmicar Service Assesmry  (fig. 53).
This unit is bolted to the inner rear wall of the
table, just under the table top facing the front.
It provides a dummy test cireuit for local tests and
serves as a distribution panel to and from the
vectifier, teletypewriter, and signal line. The a-c
power source and the line are connected to ter-
minals in the service assembly. The teletype-
o~ writer and rectifier are connected by plugs, recep-
tacles, and jacks to the service assembly.

7. Differences Between Teletypewriters
TT-5/FG and TT-6/FG

a. Teletypewriter TT-5/FG has a standard
communications type of keyboard and type pal-
lets (fig. 8). The right margin adjusting screws
of the typing unit are adjusted to print the usual
72 characters per line. The typing unit sup-
presses printing and spacing for both the upper
and lower case blank combinations. The line feed
and carringe return functions are effective in either
upper or lower case position. The motor may be
stopped and started by remote control (from local
or distant station keyboards).
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Figure 16. Left side of typing unit.
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Right side of typing unit.
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TM2215-17
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Figure 18, Sp

apeed of 3

TM2215-18 |

indicator (tuning fork) for standard

MOTOR
SUPPLY

A.C
INPUT

5.1 opm (eperations per minute),

D.G.
QUTPUT

Figure 19,

b. Teletypewriter TT-6/FG has a set of type
pallets utilizing weather report symbols and a
standard keyvboard with weather report key mark-
ings to correspond (fiz.9). The margin adjusting
screws of the typing unit are adjusted to print
76 characters per line. The teletypewriter is ar-
ranged to print and space on the upper ease blank
combination and suppress printing and spacing
only on the lower 11 The carringe return
and line feed functions are effective in lower case
(or letters) position only. The feature of remote
motor control is not applicable to weather report
teletypewriters, as all upper case positions have
been assigned to necessary weather report symbols
and figures. The special spacing, carriage return,
and line feed functions of the weather report tele-
typewriter are accomplished throngh use of a set

s containing three special function levers.
wise, the two types of teletypewriters are
in component parts, funectioning, and
appearance.

e. Some older Teletypewriters TT-5/FG or
domestic sets may have the Ree-10 rectifier which
has practically the same ontput characteristics as

TM2215-19

Ree-28 rectifier,

)
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Figure 20,

RUBBER [
FEET -

TABLE
T™M2215-21
Figure 21.  Teletypewriter table.
the present Ree-20.  However, the Ree-10 rectifier
is not adjustable for different input veltages and
frequencies; it will operate only on 105- to 125-volt,
504o cycle a-c.

TM2215-20

Ree-10 rectifier.

Section I1l. APPLICATION

8. Teletypewriter Line Circuits

a. Gexerarn, Teletypewriters TT-5/FG  and
TT-6/FG are receiving and direct keyboard send-
ing teletypewriters complete with rectifiers and
They are designed to operate over any
wire or radio circuit suitable for automatic tele-
ition at established speed.

The sim-

tables.

graph eommunic
. Basic Tereryrewrirer Circurrs,
plest type of teletypewriter circuit consists of a
single wire, with ground return, connecting two
teletypewriter equipments. Ordinarily, this type
is used only over short distances. The equipment
may be used with these three general types of wire
circuits: full-metallic, ground-return, and super-
imposed circuits. Of the superimposed ecircuits
the most usual types are the simplex, phantom,
simplexed phantom. and composited circuits.

9. Types of Operations

(1) These teletypewriters communicate by
sending and receiving a code signal
known as the five-unit, start-stop code
which is comprised of a series combina-
tion of seven elements for each character,
function, or letter transmitted. Each of
these seven elements must be either a

19




(2)

marking or spacing unit. The order and
arrangement of the five code elements be-
tween the start and stop element depend
on the character or function transmitted
(five-unit,  start-stop  teletypewriter
code). The marking elements are char-
acteristically opposite or at least sub-
stantially different from the spacing
elements; for example, when neutral op-
eration is used there will be current flow
during a mark element or impulse
(usually 60 ma) and no current during
a space element or interval (zero cur-
rent). For polar operation the difference
between mark and space will be only the
direction of current flow (polarity). For
polarential operation (type B) this dif-
ference will be only in the quantity of
current, flowing, with the same polarity
for both mark and space.

Note. Of the A and B types of polarential,
type B is the only one considered here.
To maintain synchronism (actually rela-
tive timing) between sending and receiv-
ing units, this code series of five elements
is always preceded by a space (start) ele-
ment, and followed by a mark (stop) ele-
ment, making a total of seven elements
for each signal. The stop element is 31
milliseconds long. The other six ele-
ments arve of the same duration; or 22
milliseconds each,

b. NeuTRAL,

20

(1)

Neutral operation means operation
through the use of current impulses and
no-current intervals for each character or
operation in accordance with the code re-
ferred to above. To send a current im-
pulse, the contacts of the transmitter
mechanism close. During the no-current
intervals these confacts are held open.
Transmission of a current impulse re-
sults in a marking action at the selector
magnets of the receiving teletypewriter.
A no-current interval results in a spacing
action at the selector magnets. These
five-current. impulses and no-current in-
tervals of the five-unit code are each of
the same duration. In neutral operation

(3

(transmitting from a teletypewriter)
the circuit is closed when marking and
open when spacing.

In some cases when a teletypewriter is
receiving from a carrier terminal, re-
peater, or similar equipment, this same
neutral effect is obtained by aiding bat-
teries (d-c voltage) to give, usually, 60
ma of current for marking and opposing
batteries to give zero current for spacing.
For example, if neutral operation is de-
sired when a polar signal of positive bat-
tery for marking and negative for spac-
ing is received at the teletypewriter
equipment. this may be obtained in the
following manner. A steady, unvarying
source of negative voltage is connected
to the teletypewriter in series with the
selector magnets and the line (also with
the transmitter contacts if single loop is
used). This results in a steady marking
current for the marking condition. If
a negative spacing condition is supplied
from the carrier or repeater terminal,
this results in negative battery connected
to equal negative battery or a zero cur-
rent spacing condition. In this case if
the teletypewriter receiving unit was
grounded rather than connected to bat-
tery the operation would be on a polar
instead of a neutral basis:  Neutral oper-
ation is commonly used on army teletype-
writer circuits between corps head-
quarters and headquarters at lower eche-
lons. This type of operation also is used
to cover short distances.

The distance limitation of neutral cir-
cuits is imposed primarily by signal dis-
tortion resulting from varying weather
conditions. Changes in weather and cir-
cuit conditions do not have the same effect
on the current impulse as on the no-cur-
rent interval. This type of distortion
cannot be readily compensated for in the
adjustment of the teletypewriter mecha-
nism. However, this form of signal dis-
tortion can be overcome to a certain extent
by interposing an adjustable receiving
relay between the line and the teletype-
writer. This relay may be the electrically

L
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biased type or the mechanically biased
type that is found in line units.

c. Porar. In polar operation the spacing and
marking conditions are both obtained by line cur-
rent impulses of equal magnitude but opposite
polarity. Current flows in the signal line for hoth
marking and spacing action. Since teletype-
writers normally send only neutral type signals,
some form of pole-changing equipment is con-
nected in the cireuit to change the nentral type
signals generated by the transmitter contacts to
the polar type signals required. Such pole-chang-
ing equipment may be a terminal or intermediate
repeater. Reception of polar type signals also
requires a pole-changing device at the receiving
teletypewriter. Teletypewriters TT-5/FG and
TT-6/FG are equipped with a polar relay (WECo
type 255-A) for this purpose.

d. Porarextian. A polarential eircuit provides
an approximate equivalent of a half-duplex
polar circuit and uses only one line conductor
instead of two. In a polarential eireuit, transmis-
sion in one direction is polar, and in the other
direction it is differential or equivalent to polar in
its effect on the receiving relay armature action
and contacts. The transmitting arrangements at
the two terminals of a polarential circuit are dif-
ferent. One end, referred to as the polar sending
end, applies equal voltages of opposite polarities
for marking and spacing. The other end, referred
to as the differential sending end, applies ground
for marking and positive polarity for spacing.
The two terms (polar and differential) are com-
bined to form the term polarential. The polar
relay of a teletypewriter operating on a polaren-
tinl eircuit responds to the differential signals as
it would to polar type signals. This equivalent is
attained by providing the receiving relay at the
polar sending (polarential receiving) end with a
local marking bias eurrent which is midway be-
tween the marking line current and the spacing
line current or equal to one-half the sum of the
marking and spacing current.

(1) Z'ransmission limiting factors. Gener-
ally, the limiting usable length of a tele-
graph circuit, whether wire or radio, has
been exceeded when—

(@) The signals received are too weak to
actuate the receiving equipment prop-
erly.

(b) The distortion of the telegraph im-
pulses is too great.

(¢) The strength of the signal received is
too weak to overcome the interference.
Circuits are extended by inserting re-
peaters before the limiting length of
a cirenit is reached. Repeaters used
for this purpose in d-¢ telegraph cir-
cuits receive the signals by means of a

crelay and retransmit them automati-
cally, using a local source of energy
such as batteries or rectifiers. In car-
rier or radio telegraphy, a-c¢ signals may
be changed to d-c form before retrans-
mission, or the repeating equipments
may be vacuum tube amplifiers that
merely amplify them. Regenerative
(d-c) repeaters may be used at an
intermediate point in a teletypewriter
cirenit. This type of equipment will
automatically retransmit the received
signals in practically perfect form, if
they have not become so distorted as
to cause errors in copy in a teletype-
writer at the repeater point in a cir-
cuit,

(2) D-¢ line sections. The distance over
which satisfactory teletypewriter com-
munication can be maintained is limited
by the characteristics of the various types
of cirenits and by operating conditions.
Important limiting factors ave line leak-
age, line resistance, ground resistance,
waveshape distortion, and interference,
The recommended limits for line sections
vary.

10. General Functioning of Equipment

a. Gexerar. Specific procedures for connect-
ing the equipment are given in chapter 2, This
paragraph describes some of the functions that
Teletypewriters TT-5/FG and TT-6/FG per-
form.

b. Traxssrrrine ANp Receving.  The sending
and receiving circuits of a teletypewriter may be
strapped together in series to operate in a single
loop cirenit or may be separated into two inde-
pendent cireuits, one a sending circuit and the
other a receiving circuit. This is accomplished
at terminals Nos. 8 and 9 on the line panel of the
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Figure 22. Trangmitting mechanism.
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Figure 23. Diagrammatic illustration of teletypewriter transmission.
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table (fiz. 53). This terminal board (panel)
is part of the electrical service assembly of the
XRT200AA table.

¢. Testing. The test jacks of the table are
connected to a loeal test eircuit preadjusted for
60 ma. The send and receive cords may be

plugeed into these jacks for making a local test
of the teletypewriter.

4. Power Sources. Refer to chapter 2 for
power connections and adjustments. Any power
source. either commercial or military within the
required electrical characteristics, can be used.
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CHAPTER 2
OPERATING INSTRUCTIONS

Section |. SERVICE UPON RECEIPT OF EQUIPMENT

11. General

@. INsranLATION oF TELETYPEWRITERS. Installa-
tion of the teletypewriters consists of the following
steps: «

(1) Selection of a suitable location.

(2) Unpacking and setting up the equipment.

(3) Connection to power source.

(4) Completion of connections to signal lines

and preparation for operation.

b. SerrctioN or A Surrasie LocatioN. Because
these teletypewriters are fixed plant equipments,
the following information is intended only as a
general guide. Specific data for installing cireuits
into which the equipments work are contained in
M 11-486. Details for station lay-out are given
in TM 11-2207.

(1) Determining site. The suitability of
exact location depends upon the necessity
for keeping the station hidden, the hous-
ing facilities or shelter available, and the
type of terrain. Whenever possible, se-
lect a location where the equipment can
be set upon a flat level surface. If neces-
sary, grade the ground and, if a building
is not available, provide a wooden plat-
form and a suitable shelter. Drainage
around the shelter must be adequate to
prevent flooding during wet weather. If
ground-return circuits are used, be sure
that the station is set up near a suitable
ground.

Shelter. When the shelter has been ar-
ranged, take precautions for blackout
operation,

Space. Allow enough room around the
equipment to permit free access to the
back of the table (or at least 10 inches
to swing cover back) by installation and

@
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maintenance personnel, and for the op-
erator to check the range at the left of
teletypewriter.

(4) Lighting. Provide adequate light for
the operator. Arrange a drop cord that
can be used by maintenance personnel.

(8) Special considerations. For techniques
to be applied to protect the equipment
under extreme weather conditions, refer
to the following publications: TB SIG
13, TB SIG 66, TB SIG 69, TB SIG 72,
and TB SIG T5.

12. Uncrating, Unpacking, and Checking

a. Gexerar. When unpacking these equip-
ments, follow the sequence outlined in & through ¢
below.  Be careful not to damage any of the items
by handling packages roughly. Always use a nail
puller to remove nails. Never try to pry off the
top or sides of a shipping container. Cut the
metal strapping that secures each package and be
sure to bend back each cut end so that it will not
harm equipment or personnel. Always clean and
inspect each item before setting it aside for assem-
bly. Note any dumage that may have oceurred
during shipment. Check all items against the
packing list. Remove all traces of packing ma-
terial such as excelsior. Do not remove instruec-
tion tags until ready to install an item in its op-
erating position. Refer to paragraph 4 for con-
tents and size of each package. Save all packing
materials; they may be required for repacking.

Caution: Contents of metal container and boxes
are inflammable. One packing slip is tacked to
the outside of the box and one is placed inside
under the cover. Each packing slip is sealed in
a moisture-vaporproof foil-lined envelope. Sten-
ciled on the outside of each box are the code num-
ber of the inclosed set. the set number indicating

y
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Figure 24.

number of sets in a particular order or shipment,
and the box number marked over the total number
of boxes required for one set. For example, 1/4
indicates box one out of a total of four required
to make up one complete set, such as a Teletype-
writer TT-5/FG or TT-6/IFG.

b, Fmst Packace To Be Opexen. Open box

SET OF GEARS

TYPING UNIT

Muz27
MOTOR UNIT
(GOVERNED )

MOTCR UNIT
( SYNCHRONOUS )

{ TM2215-22

Model 15 teletypewriter components.

No. 2 and the cardboard carton marked PK-11292

first. The No. 2 box (2/4) also contains the base

unit BB4G. This box weighs approximately 233
pounds (24.6 cubic feet). Proceed as follows:

(1) Remove one side (either front or back)

and the top of the shipping container

(box).
25
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Figure 25. Typical oversca shipping container.

Telotypewriter TT-5/FG or TT-6/FG. For complete list refer to chapter 1

Metal | Approx.
Box | Box PK . Mets! | Distanco of outer bands | Dimensions (in.) length, | gross wt.
No. | No, Conteats nds from ends {in.) width, helght ‘ per hox
per box | (ib.)
| g . | SR .
1/4 | 1156 | Typing unit 2 30% x 28 x 30%.___| 159
a4 | 1260 |[ToDle-- 3 5004 x 27 x 81%. ‘
4 || Base (one in center | .
34| 801 3 o 14514 x 21% x 18% 173
(one in center)
| and |
| spare parts. |
| Relay
4/4| 798 jZiectrical 2 5% 381 x 213 x 81%.. 181
Copyholder._____ & Liia

Cover front plate____
Motor unit. ... _.__.
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(2) Carefully open the moisture-vaporproof
barrier materials, and remove the cushion
wrappings. Open the carton from the
top rear right.

Remove the wooden frame from the top
of the table.

Lift the table out of the carton and set it
near its operating location. Replace all
wooden frames and packing details in
cartons for future use.

Caution: The contents of the metal
confainers are inflammable. To open,
force the upper edge of one side of the
metal box away from the soldered seam
that holds it in place (fig. 28). Use a
soldering iron to wipe off excess solder.
Do not leave any exposed sharp or rough
edges,

(3

=

4

e

Figure 26.

Typical paper barrier.

. Secoxp Packace. This consolidated package
normally is marked 4/4 but, preferably, should be
opened second. It has an average gross weight of
approximately 181 pounds and displaces 14.6 cubic
feet. It contains the electrical service assembly,
motor unit, teletypewriter cover, line relay, gear
set, speed indicator, copyholder, cover front plate,
parts, spare parts, and technical manuals. Refer
to paragraph 4 for detailed list and packaging
information.

(1) Open the shipping container and remove
each carton of equipment.

(2) Open each carton and metal container.
Within the outer (secondary) container
there is a sealed, watertight (primary)
inner carton.

(3) Open each inner carton and remave all

cushioning, barrier materials, and the

desiccant. (water-absorbing material).

Carefully lift out each item of equip-

ment. Place each item on the table or

wooden box and protect it from dust, ete.

d. Trmn Packace. This package contains the
typing unit (4TBP22/210 for general communi-
cation or 4TBP93/221 for weather communica-
tion) and is marked 1/4. The average gross
weight is approximately 159 pounds and the dis-
placement is 15 cubic feet.

(1) After the metal straps and the nails that
hold the front of the case to the top have
been removed, take off the top and front
of the case.

(2) Remove the excelsior packing material.

(3) Take the metal box out of the container.

(4) Open the metal box by forcing the upper
edge away from the seam as directed in &
above.

(5) Pry the top cover out.

(6) Cut the edges of the sides of the metal
container and bend them down.
Carefully lift out the fiberboard carton
that contains the typing unit.

Open the carton and remove the desiccant

and desiccant tray.

(9) Lift out the typing unit with its crate.

(10) Set the unit in an upright position.

(11) Remove the wedge locks from each side.

(12) Remove the two serews from each of the
four vertical corner members of the
crate.

(13) Remove the crate from around the
typing unit.

(14) Remove the two wood serews that hold
the wooden top frame to the wooden
front frame. Remove the front and top
frames.

(15) Remove the tie cord and paper packing
from the type-bar carriage.

(16) Detach the parts bag and remove the
paper reel spindle, platen crank, and rib-
bon spools. Set these parts aside until
the typing unit has been set up.

(17) Remove the brackets (figs. 31 and 37)

(4
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Figure 27,

that hold the carriage in place for ship-
ping. These brackets are located on each
side of the typing unit over carriage
track supports.

(18) Remove the cord that holds the bell at the
rear of the unit.

(19) Set aside the typing unit, until attached
to its wooden base, until ready to install

28

3 INCHES
EXGELSIOR

WATERTIGHT
METAL
CONTAINER

Metal-sealed typing unit in shipping container,

it upon the base unit on the table, Cover

the typing unit to prevent dust and dirt

from reaching the internal mechanism.

¢. Fourtn Packace. This package contains the

rectifier power unit, Rec-29, and the keyboard.

The shipping box is marked 3/4 on the outside and

weighs approximately 173 pounds with a cubie dis-
placement of 10.5 cubic feet.




TL53791S

Opening metal container with wooden block.

|
TL53775§

Opening metal container with screw driver.,

(1) Remove the outer containers to and in-

—
-
Figure 28,
o~
—~
- Figure 29,
~
()
(3)
|
A
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(4) Lift out the keyboard «

cluding the metal cans.
Remove the

wrtons, cushioning, and pro-
tective wrappings from around the recti-
fier and keyboard.

Lift the rectifier from the carton and

after removing the desiccant, set the recti-
fier near or on the shelf in the front of
the table.

1 insert it in the

front of the base, or set it aside and cover

Jee 31—

it to protect it from dust until ready to
use.

Check the components against
the list given in paragraph 4. When necessary to
"li]li(' l'('li hl"\'llli(l tl"' :Il"]llil' vV Uf l.]ll! UI)L'P‘
ator or installing crew. refer to the local mainte-
nance organization.

13. Assembly and Installation

Before installing the operating components on
the table, set the table in its working location. In-
formation on the completion of the power and
E‘iL’llill Ii“l' l'll]llll'("illl],‘\ at t;ll' ‘H]]li' ih E'()\-l'l'l'ﬂi i!l
section ITI of this chapter.
ment in the order g

a. ELECTRICAL St
electrical service

Assemble the equip-
ven below.

VicE As
sembly
of the table (fig. 44).

h. Recrivier Power Uxsrr. Set this unit upon
the shelf in the front of the table. Refer to para-
graph 20¢ for adjustments that must be made be-
fore this unit is installed.

e. Base. On top of the table there is a felt pad
held in place by three steel channels (fig. +4).
Set the base in place as follows:

(1) Lift the base earefully and lower the
back t'll;_"l’ onto the |)ill|.. Hold up the
front edge until the cables and cords at-
tached to the connection strips have been
fed through the eut-out in the pad and
table top. Lower the base in place.

(2) Aline the base so that its edges are par-
allel to the edges of the table,

(3) Check that the line relay is in place (fig.
32).

(4) Check that the plug-type fuse
screwed into its receptacle (

. Moror Usir.

(1) Remove the three motor mounting screws
from the motor unit mounting, at the
right rear corner of the base.

(2) Remove the serew and lockwasher in the
end of the motor shaft.

(3) Obtain the steel pinion that is packaged
with the bakelite main shaft gear (box
number 4/4).

(4) Assemble the steel pinion on the motor

aery.  Bolt the
place under the top

s properly
32).

=

shaft, using the screw and lockwasher
mentioned in (2) above,

(5) Set the motor unit in place and slide it
in uguinsi the spring contacts
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(6) Insert and tighten the two front mount-
ing screws, then back them off about one-
fourth of a turn. Do not tighten the rear
mounting screw until the typing unit has
been set in place. Examine the target
lamp for damage.

TYPING UaT
CRAETE

LA

Figure 30. Removing typing unit from metal container,

unit form
ath the
typing unit are two hexagonal studs. These studs
enter clearance holes in the hase and are used only
to protect the typing unit mechanism from injury
when it is removed from the telety pewriter,

(1) Remove the oil-retaining plug from the
right end of the main shaft.

(2) Remove the clamping serew and lock-
washer that hold the gear hub to the
shaft, and slide the gear hub off the shaft.

(3) Remove the three s
ers from the hub,
and hub by inserting the three serews and
lockwashers through the counterbored
holes in the gear.

e. Tyeixa Usrr.  Remove the typin

from its wooden shipping base. Unde

1d assemble the gear
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(4) Slip the gear and hub onto the main shaft

(2)

so that the b is toward the outside of
the typing unit. Slide the assembled gear
and hub along the shaft until the slot in
the main shaft permits the hub-clamping
screw with its lockwasher to be fastened
in place.

Remove the three large flat thumbserews
from the base.

The exact location of the typing unit
upon the base (fig. 33) is determined by
two dowel | on the two forward ma-
chined surfaces of the base unit. The
right dowel pin fits into a hole, and the
left dowel pin enters a slot in the typing
unit. casting.

Caution: When setting the typing unit
upon the base, be careful not to jam the
bakelite main shaft gear against the steel
pinion on the motor shaft. Face the
front of the typing unit. With the right
hand, grasp the flat projection on the
right-hand typing unit casting (fig. 33) ;
with the left hand, take hold of the ex-
treme left lower front corner of the left-
hand typing unit casting. Lift the typ-
ing unit. carefully. Do not place undue
strain upon the unit. This may cause the
mechanism to be thrown out of aline-
ment.

Place the typing unit upon the base by
setting the left side down first. Hold the
right side so that the main shaft gear is
just ready to mesh with the motor pinion,
With the left hand, turn the motor fly-
wheel and at the same time carefully
lower the right end of the typing unit
until the motor pinion meshes properly
with the main shaft gear.

Check the alinement of the motor pinion

and main shaft gear by looking through
the opening at the front bottom of the
typing unit. (This is the opening into
which the keyboard will be installed.)
A vertical line drawn through the center
of the motor pinion should bisect the gear
face of the main shaft gear (fig. 54).
Loosen the four motor base bolts and
move the motor unit very carefully on its
base plate if it is necessary to improve

lateral alinement bhetween gear and
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PAPER
OLL
SPINDLE
¥ :
LEFT HAND RIGHT HAND
CARRIAGE CARRIAGE
FASTENING FASTENING
BRACKET BRACKET
TM2215-24

Pigure 31 Paper spindle with fustening brackets.

pinion. If the alinement appea
factory, tighten the four motor b
and insert the three thumbserews that
hold the typing unit to the base. Tighten
the three-motor-unit base plate mounting
serews.  ‘Then tighten the three thumb-
screws to secure the typing unit to the
base unit.

PLUG TYPE
FUSE

Figure 32.

(10) Check the motor pinion and the main
shaft gear adjustment by turning the fly-
wheel of the motor by hand. The proper
adjustment is achieved when the amount
of backlash is just barely perceptible.
Install the paper spindle.

f. Kevpoarp-Traxsanrrer.  This keyboard as-
sembly includes the transmitter and fits into the
opening in front of the base and part of the typ-
ing unit (fig. 35).

Caution: Handle carefully. When mounting
the keyboard-transmitter into the base unit, be
very careful not to jam the bakelite gear on the
transmitter shaft agninst the steel gear with which
it meshes on the main shaft of the typing unit.
The keyboard-transmitter unit slides into the
opening in front of the base upon two angle irons
which act as rails. Two plates, fastened under
the keyboard (on the right and left sides) go
under the rails.

(1) Slide the assembly into place slowly, and
at the same time rotate the motor flywheel

MOTOR PINION

)
seno, D.C.
PLUG REGEIVE PLUG
PLUG
TM2215-25 |

Line relay and plug-type fuse in place.

31




32

Figure 33.

Loiwcering typing unit onto base,

TM2215-26
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back and forth by hand so that the trans-
mitting shaft gear will mesh properly
with the steel gear on the main shaft of
the typing unit.

(2) When the keyboard-transmitter assembly
is in place, tighten the two captive thumb-
serews (fiz. 85) which hold the keyboard
to the base unit.

4. Installation of Ribbon and Paper

«. Rmpox. Make sure that the ribbon (figs. 36
and 38) has a hook fastened to each end and that
it has a reversing eyelet about 4 inches from the
hooks at both ends. The ribbon spool may be of
either metal or fiber, but it must have small holes
in the flange, ed around the center hole to
engage the ribbon spool driving pin on the ribbon
spool shaft. Proceed as follows:

(1) Open the glass panel and the metal top
that are hinged to the top of the typing
unit cover. Remove the empty spool.
Engage the hook at one end of the ribbon

Figure 3j.

Vicw of gears in place on unit.

TM2215-28

Figure 35. Sliding keyboard into front of bage and typing unit ichile rotating motor by hand.
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in the hub of the empty spool. Wind a 6. Paver. Open the glass plate of the typing oy
few turns of ribbon onto the spool to make unit cover and the metal 1id hinged to the top.
sure that the reversing eyelet has been Push back the paper-spindle retaining plates (fig.
wound upon the spool. 40) and remove the spindle. Insert the spindle

(2) Place the ribbon spools on the shafts so in the roll of paper.
that the riblfun fm-ds_fr_om the back of (1) With the paper feeding from the bottom
each 51)1.1(11 w|t]1m!t twisting. ’rllll'il each front of the roll, place the spindle in the
h]‘JlJUl slightly until l_lu’ driving pin on the left-hand groove (viewed from the rear)
ribbon sp(ml’ shaft is engaged by one of first and then in the right-hand groove.

',J,f the holes I the flange. : (2) Push the retaining plates back to lock

(3) Thread the ribbon forward around both E 3 =

: ) N the spindle in place.

ribbon rollers, through the slots in the s i N
ribbon reverse arms, across the ribbon (8) Feed the paper over the paper straight-
carrier, and under the carvier hooks (fig. ener rod and ff)lcl the end of the paper
36 and 38). back to square it off.

(4) Be sure that the ribbon remains in the {4+) Bring the paper up under the paper fin- “
slots and that both reversing eyelets are gers by turning the platen erank. Do
between the ribbon spoeols and the ribbon not. disturb the ribbon.
reverse arms.  Eliminate any slack in the (3) Push the pressure-roller-release shaft -
ribbon. arm back (fig. 43).

RIBBON
CARRIER

TMz215-23

Figure 36. Installing ribbon in teletypereriter.
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Fignre 33. Front of tuping unit.

RIBBON CARRIER
RIBBON REVERSE ARM

RIBBON CARRIER
RIBBON REVERSE ARM

HOOK ON END NEW RIBBON
OF RIBBON AND SPOOL
RIBBON SPOOL

cup RIBBON SPOOL
RIBBON SPOOL CUP
SHAFT

RIBBON SPOOL
SHAFT PIN

RIBBON ROLLER
REVERSING EYELET IN RIBBON

RIBBON ROLLER

RIBBON
TH2215-31

Pigure 38. Procedure for installing ribbon.
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RETAINING PLATES

SPINDLE GROOVES
PAPER STRAIGHTENER ROD

PAPER FINGERS

PLATEN
PRESSURE ROLLER RELEASE
SHAFT ARM TL53868

Figure 39, Pracedure for installing paper.,

e REAR COVER

PRESSURE
ROLLER
RELEASE

“ I SHAFT ARM

TM2215-32]

Figure 40, Step i1—installing paper in teletypewriter.
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Figure 42.

Figure }1. Step 2—starting paper rhmug.rh rollers.

d PRESSURE.
ROLLER

RELEASE

 SHAFT

Step 3—releasing tension of platen pressure rollers and moving paper erough rollers.
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(6) Straighten the paper as in an ordinary
typewriter and pull the arm forward.

(7) Close the hinged lid of the typing unit
cover and roll the paper up over it, using
the platen erank. Close the glass front
cover.

o. Tyring Usrr Cover axn Pamrs. Bolt the
cover front plate in position in front of the cover.
Attach the copyholder to the cover by means of
the four flathead machine serews provided. Set
the typing unit cover over the assembled equip-
ment so that its sides are parallel with the edges
of the table. Do not use force. Insert the platen
erank for the paper through its aperture in the
left side of the typing unit cover. The teletype-
writer set completely assembled is shown in
figure 44,

15. Physical Checks and Adjustments

During and immediately after assembly, but
before power and signal line connections are made,
examine each component carefully, See that all
dust, dirt, and packing debris is cleaned away.
Lubricate the equipment accordi ng to instructions
given in paragraph 43. If major repairs are re-
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Pigure j3. Step j—pulling paper in place aeith tension released.

quired, refer the equipment to the local mainte-
nanee unit.

a. Mecuaxicar Pawrs.  Carefully examine all
parts for damage.  Look for dents in metal covers
and worn S])uls or scratches on ]\Ili"md ﬁul'f’lc(‘-ﬁ-
See that the glass plate in front of the typing
unit cover is not cracked, chipped, or broken, and
that the tearing edge of the plate is straight.
Check all switches and controls to make sure that
they move easily and are in good operating con-
dition.

b. Errcrmicar. Pawrs. Examine all eloctrical
terminals, receptacles, and cords for wear; check
for breaks and other damage. Check all screws
on the power and line terminal boards, See that
all fusing devices are of the correct electrical
values and see that they are properly installed.
Examine all electrical contacts and see that they
make good electrieal connection. Check (he
ground screws on each item of equipment.

. Svrenies. Be sure that the paper and rib-
bon are correctly installed, and make sure that
they operate satisfactorily in their carriers.

d. Protecrios. Be sure that the moistureproof
ing and fungiproofing coatings are intact. If
they are not, refer to paragraph 45. Check for
proper lubrieation.

5y
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COVER |

GLASS |
[ HINGED
' COVERS

PLATEN

CRANK o
HOLDER

COVER
SOVER FRONT
PLATE
KEYBOARD EELT
PAD
TABLE
'ELECTRIGAL
SERVICE
ASSEMBLY
RECTIFIER
RECTIFIER
SHELF
RUBBER
EEET;
TM2215-36

Figure §4. Aszsembled teletypewriter sel.
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Section Il. CONTROLS AND INSTRUMENTS

16. Teletypewriter Controls

Controls on Teletypewriter TT-5/FG and Tele typewriter TT-6/FG are as follows:

Caontrol Where located

Function

Rectifier power unit control
ON-OFF switeh
Motor ON-OFF switch_____

rectifier (fig. 19).

board.

SEND REC BREAK key_ | On the base above left end of key-

board.

Polar-neutral key. ... _
eenter of keyboard.

17. Instruments

Tssued with Tool Equipment TE-50-A (which
is shipped with Teletypewriters TT-5/FG and
TT-6/FG) are two tuning forks with which to
check the speed of the motor unit. One of these,
the use of which is described in later sections of
this manual, is of the type which vibrates 87.6
times o second for adjustment of motors used with

a metal flap above front

Lower front left-hand corner of | Controls a-c power to rectifier.

On the base above right end of key- | Controls a-c power to motor unit.

When operated to BREAK, starts teletypewriter when
I remote motor stop function is performed, also fur-
| nishes signal to distant operators; in SEND position,
‘ arranges teletypewriter for sending or receiving;
in REC position, arranges teletypewriter for receiv-
ing only.
When pulled out, telety pewriter is arranged for neutral
reception.  When pushed in, teletypewriter is ar-
ranged for polar reception.

American teletypewriter equipment. The other
vibrates 96.1 times per second and is used when mo-
tor speed is adjusted for interoperation of Ameri-
can and British teletypewriter equipment. Refer
to paragraph 226 for instructions on adjusting
motor speeds, and refer to appendix IIT for ad-
justment when American and British teletype-
writer equipment is arranged for interoperation.

Section Ill. OPERATION UNDER USUAL CONDITIONS

18. Equipment Connections

Figure 45 iz an over-all schematic of the equip-
ment. connections made to Teletypewriter TT-5/
FG and Teletypewriter TT-6/FG. Paragraphs
which follow describe procedures for making spe-
cific connections,

19. Grounding Arrangements

o, GENERAL. Stations at which these equipments
are operated must have good grounding facilities.
One or more grounds are required to provide pro-
tection against damage from lightning or other
high-voltage sources, to reduce eross-fire interfer-
ence, and to complete ground-return paths for d-¢
telegraph circuits. Bach item of equipment must
be connected to a low-resistance ground. The
grounding point should be as conveniently close
to the equipment as possible. The procedure for
establishing grounding facilities for protection is

40

the same as that required to establish a ground-
return connection. Refer to TM 11-676.

b. Estapuismine GrouNmxe Faciorres, For
satisfactory operation of teletypewriter circuits
which use ground return, a low-resistance ground
must be established. This is particularly true
where a single ground connection is used to serve
more than one line. A high-resistance ground
acts as a coupling between cirenits and this canses
cross-fire effects between them. Whenever pos-
sible, connect the ground lead from the teletype-
writer equipment to a water pipe or similar low-
resistance ground. It is advantageous to do this
even if it requires a considerable length of line.
If such a connection is not possible, drive ground
rods deep into damp earth and connect them to
the equipment with field wire, The ground rods
may be installed at a considerable distance from
the teletypewriter equipment, and the grounding
point may be as far as 1,000 feet away, if neces-

L]
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OF ANY PAIR BETWEEN STATIONS WHEN NECESSARY.
T™ 2215-56
Figure 45. Equipment connection diagram.
sary. Drive ground rods so that the best possible until the top of the rod is about 3 inches

contact is made with the earth. When driving a
ground rod, be careful that it does not whip.
Whipping will loosen the soil and result in a poor
contact. To make the best possible connection,
the earth must be packed against the rod from
the surface of the ground to the bottom of the
rod, To establish a good ground connection, pro-

above the surface of the earth around the
hole.

(4) Clamp the ground lead wire securely to
the ground rod. Saturate the earth
around the ground rod with water. Then
fill in the hole, covering the top of the
rod. Pour water over the spot as fre-

ceed as follows:
(1) Select the lowest and dampest spot in the
vicinity. Clay or loamy soil is best.
(2) Prepare a hole about 6 inches deep.
(8) Drive a ground rod, the surface of which
is free from paint or grease, into the hole

quently as necessary to keep the earth
moist at all times.

(5) If a satisfactory low-resistance ground

cannot be obtained with one ground rod,
use several additional rods at the same
location and eonnect them in parallel.
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Do not space the rods less than 10 feet
apart.

(6) If a multiple ground rod arrangement
does not give the desired results, it will
be necessary to give the soil around each
ground rod special treatment. Such
treatment is as follows: Dig a hole about
3 feet in diameter and 1 foot deep around
each ground rod. Make a brine solution
(5 pounds of salt to 5 gallons of water)
for each rod. Pour the solution into each
hole and permit it to seep into the earth.
After approximately one-half hour, or
as soon as the brine solution has seeped
into the soil, check the electrical connec-

tions agnin and then fill the hole over

vach ground rod. Pack the earth down

as solidly as possible.
¢. TesTnG ror Goop Grounp Coxprrions. It is
not practicable to test single ground connections
to water pipes and similar facilities. If the effi-
ciency of such a ground arrangement is in doubt,
install a ground rod or other separate ground.
Tests for determining conditions under which a
satisfactory ground can be established are con-
tained in TM 11-486 and in TM 11-676. A test
of the earth’s resistivity ean be made as follows:

(1) Drive two ground rods, 5 feet apart, into
the earth to a depth of 5 feet.

(2) Connect a suitable wire lead to the ex-
posed top of each ground rod.

(3) Connect these leads to Test Set I-49 or
equivalent test equipment.

(4) Take the reading (in ohms) on the
meter; reverse the wire leads at the test
set, and take the reading again.

(5) Compute the average of the two read-
ings. The resistance between ground
rods (in ohms) is about equal to the re-
sistivity of the carth between the two
points, measured in meter-ohms. Re-
sistivities may be rated as follows:

() Low—up to 100 meter-ohms (100 ohms
as read on Test Set I—49),

(#) Medium—approximately 300 meter-
ohms (300 ohms as read on Text Set
1-49).

(¢) High—1,000 meter-ohms and higher
(1,000 ohms as read on Text Set T-49).
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20. Power Connections
(fig. 45)

2. GeNeraL. The total maximum power re-
quired to operate these teletypewriters is about
200 watts. The rectifier power unit (Signal Corps
stock No. 4TREC29) is designed to operate from
an a-c source of 95, 105, 115, 125, 190, 210, 230,
or 250 volts at 23, 40, 50, or 60 eyecles. This rec-
tifier power unit also delivers the required adjusted
a-¢ motor voltages suitable for one or two motors.

“In addition, it delivers filtered d-c for operation

of the local d-¢ circuits of the teletypewriter and
line current, if required (figs. 50 and 51). The
Ree-10 rectifier, if used, has no adjustment for
input eycles and does not supply motor voltage.
There is no fuse installed in the a-c side of this
rectifier unless by special wiring. When rectifier
Ree-10 is used, it is suggested that for protection
of the equipment a 3.2-ampere fuse be installed
on the incoming power line in series with the pri-
mary winding of the transformer. Otherwise, it
is similar to the Rec-29 rectifier.

b. Curckixe Powkr Source. Determine the
voltage and frequency of the power available at
the installation before making any connections to
the equipment. When necessary, request the local
maintenance organization to conduct the necessary
tests to determine the characteristics of the power
source.

e. Insrarvine Recrivier Powsr Usir (figs. 48
and 49).

(1) Check all power switches to be sure they
are in their OFF positions. The voltage
of the transformer secondary is 300 volts,
Open the hinged cover of the (Rec-29)
rectifier power supply unit or remove
the cover of the Rec-10 power supply unit
to make adjustments, and check the panel
tarminals,

(3) Be sure that proper fuses are installed
in the rectifier panel, in the teletype-
writer base, and any other equipment
when required.

Remove or open the rectifier cover; this
depends on which type of rectifieris used,
Disconnect the a-c power source and
check the cord terminations on the panel
at the rear of the rectifier. When in the
OFF position, the double-pole switch of

—_
©
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BAKELITE MOTOR ON- OFF
INSULATOR COVER TOGGLE SWITCH

KEYBOARD MOTOR SPRING
SLIP CONNECTION GONTACTS
SPRING CONTAGTS

TM2215-58

Figure 6. Kephoard and motor contacts on base,

REGULATING
TAPS

SELENIUM
STACK

S TM2215-60

Figure }8. Ree-10 rectifier taps.

(5) Be sure that all power cords ave in good
condition.

Caution: Do not make any adjust-

ments while the rectifier is in operation.

(6) Adjustments (figs. 48 through 51) of

MOTOR TERMINAL voltage and frequency are arranged as

follows:
BOARP,EONTACTS THEZIE=03 (a) To arrange for a-c input voltage (Rec-
Figure §7. Motor contact terminal board. 29 only). connect the flexible lead on
the left-hand side of the panel to the
the Rec-29 disconnects both sides of the terminal with the marking which most
input line from the entire rectifier with nearly corresponds to the voltage of
the exzeeption of this panel. the available a-c supply.
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TM2215-61

Figure 8. Rec-29 rectifier taps.
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Figure 50. Actual wiring of Ree-10 rectificr.
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(&) To arrange for frequency (Rec-29

only). connect the two flexible leads on
the right-hand side of the control panel
to the two terminals (RECT CYCLES
and MOTOR CYCLES) which have
markings that most nearly correspond
to the frequency of the available a-c
supply (figs. 49 and 51).

(¢) To arrange the d-¢ output voltage of rec-

tifiers Rec-10 and Rec-29, connect a
600-0hm resistor in series with a suit-
able millinmmeter across the d-c output
of the rectifier. Connect the flexible
leads located near the top of the control
panel to the terminals (marked L, M,
H for coarse adjustment and 1, 2, 3,
4, 5, for fine adjustment) that canse the

milliammeter to register a current flow
which is nearest to but not less than
0.2 ampere. Check this arrangement
when the rectifier is installed and peri-
odically thereafter. Voltage drop due
to initial aging of the rectifying assem-
bly decreases with service. After the
first few months of use, the rectifier
should operate for long periods of time
without the necessity for readjustment.
If it becomes necessary to use the maxi-
mum regulation tap to obtain proper
output current, withdraw the rectifier
from service and repair it.

(7) Replace or close the cover on the rectifier

power unit.

CR-501
+
SELENIUM
RECTIFIER
P-503 i H 0 |
'! =0 s
(0 m 5
= FiL)
12— |E% L-501 Erio
24— 50
30— o
L — o | b
[
TRANSFORMER GR-501d C-501
T-501 e 4UF
TM2215-63

Figure 51. Actual wiring of Rec-29 rectifier.
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(8) Set the rectifier power unit on its shelf in
the table.

(9) Connect the ground lead to the table
ground screw (fig. 55).

(10) Plug the three (two from Rec-10) power
cords into their proper outlets in the elec-
trical service assembly of the table (figs.
52, 53, and 55). Figure 5+ shows a rear
view of the electrical service assembly.

Caution: Never handle conductors
with bare hands. Always use lineman’s
gloves. Treat every conductor as if it
were alive. Be sure the power switch on
the rectifier power unit is at OFF, -

(11) Connect all power leads through the a-c
section of the rectifier and the electrieal
service assembly of the table to the motor
unit of the teletypewriter,

(12) Operate the power switch on the reetifier
to ON.

(13) After the power has been turned on,
start the motor unit by operating the
motor switch (fiz, 52) to ON. If there
is excessive noise (probably caused by
faulty meshing between motor pinion and
main shaft gear), immediately operate
the motor switch to OFF.

(14) If the equipment appears to run satis-
factorily, let it run approximately 1
minute, then turn the power off. If there
is any doubt as to the satisfactory opera-
tion of the equipment, or if it does not
operate at all, turn off the power,

(15) Disconnect the power from the equip-
ment and all operating components by
placing the motor switch and the rectifier
power unit switch at their OFF positions.
This is preparatory to connecting the
equipment to the signal cireuits.

21. Connections to Line and Other Equip-
ment
a. Gexerar (figs. 45, 55, and 56).

(1) After grounding and power arrange-
ments are completed, connect the tele-
typewriters in the signal circuits in which
they are to operate. Specifie connection
instructions are given below.

(2) Plug the receiving cord (terminated in a
plug with a red shell) into the line jack
marked RED in the jack block which

46

faces the front under the table top.
Figure 53 shows the electrical outlets and
receptacles and the jack block by which a
teletypewriter can be connected.

(3) Plug the sending cord (terminated in a
plug with a black shell) into the line
jack marked BLK in the jack block.

b. Lixe axp Barrery Coxyecrions (figs. 45
and 53). The terminal board in the electrical
service assembly of the table facilitates connection
of either a half-duplex or full-duplex signal line
to the teletypewriter set. These connections may
be made for full-metallic or ground-return loops.
Also available are a sliding resistor (fig. 53) and
two battery terminals through which rectifier bat-
tery may, if required, be supplied for one single
loop.  Battery for each line circuit for full-duplex
operation should be supplied at the station which
I8 transmitting,

Caution: Operate the teletypewriter motor
switch to its OFF position and disconnect the
rectifier.

(1) Single loop with all line battery supplicd
to loop from external source (figs. 45 and
55).

(a) If the signal line battery is supplied
by a full-metallic loop, strap terminals
Nos. § and 9 and then connect the posi-
tive wire of the loop to terminal No. 7
and the negative wire of the loap to
terminal No. 10,

(D) If the loop is ground veturn and the
wire of the loop is negative, connect
terminal No. 7 to ground at terminal
No. 3: strap terminals Nos. 8 and 9
and econnect the negative loop wire to
terminal No. 10. If external battery
on this loop wire is positive, ground
terminal No. 10 at terminal No. 8, strap
terminals Nos. 8 and 9, and connect the
positive loop wire to terminal No. 7.

(2) Single loop with line battery supplied by
rectifier (figs. 45 and 56).

(a) If the rectifier of a teletypewriter set is
to supply signal line battery to a full-
metallic loop, strap terminals Nos, 8§
and 11 (negative) and terminals Nos.
9 and 12 (positive), then connect the
loop wires to terminals Nos. 7 and 10.

If series-aiding external battery is

supplied also by the loop, be sure that

=
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Figure 52. Table cord connections,
the negative loop wire is connected to £3). Similar results may be obtained
terminal No. 10 and the positive loop by connecting as shown in figure 56.
wire is connected to terminal No. 7 (fig. Series-aiding battery is used only on
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Figure 53. Electrical service assembly open, front view.

extremely long lines or to compensate
for lines with excessive leakage,

If the rectifier is to supply battery to
a ground-return loop, strap terminals
Nos. 8 and 9, strap terminal No. 12
(positive) and ground terminal No. 3,
strap terminals Nos. 11 and 10 (neg-
ative), and connect the wire of the loop
to terminal No. 7. If, however, there
is series-aiding negative external bat-
tery on this wire of the loop, it must
be connected to terminal No. 10 with
the same strap between Nos. 8 and 9
but with the battery terminal No. 11
(negative) grounded to terminal No.
3, and terminal No. 12 (positive)
straped to terminal No. 7. If desired,
the same general results may be ob-
tained by strapping terminals Nos. 8
and 11 and Nos. 9 and 12 instead of
strapping Nos. 8 and 9. The loop wire
then should be connected to No. 7 or
No. 10, depending on polarity, and the

remaining terminal (either No. T or
No. 10) should be connected to ground
terminal No, 3 (fig, 45).

(3) Full-duplew with line battery supplied to

loops from ewxternal sowrce only (fig, 45).

() If the signal line battery is supplied by

two full-metallic loops (4 wires), con-
nect the send loop to terminals Nos, 7
and 8 so that the negative loop wire is
on terminal No. 8, and connect the re-
ceive loop to terminals Nos, 9 and 10
so that the negative loop wire is on
terminal No. 10 (fig, 45).

() If ground return is required, the

ground may be substituted for one of
the wires of either or both pairs by con-
necting ground directly to terminal No.
3 and grounding those terminals for
which ground is to replace the wire.
For example, either terminal No. 7 or
No. 8 of the send loop and/or terminal
No. 9 or No. 10 of the receive loop can
be connected to ground at terminal No.

S




@) LINE JACKS

3. provided that equipment at the other
end of the loop is connected similarly
so as to completely replace any one
wire of a pair with ground.
(4) Full-duplex with line battery supplied
7 by vectifier and loop.

(a) Tf the rectifier of the teletypewriter set
is to supply signal line battery to a full-
metallic send loop, connect a loop wire
to terminal No. 7 and the other wire
to términal No. 12. Strap terminals
Nos. 11 and 8.

(b)) If the rectifier is to supply signal line
battery to a full-metallic receive loop,
connect one loop wire to terminal No. 9
and the other wire to terminal No. 12.
Strap terminals Nos. 10 and 11.

(s

fde wire
v Lo
be

connected for external battery as described in
- (3) above. Refer to figure 45.

The rectifier and sin
- are sufficient for supplyir
me of the loops.  The other looy

(¢) If the rectifier of the teletypewriter set
is to supply battery to a ground-return
send loop, connect the loop wire to ter-
minal No. 8, strap terminals Nos. 7 and
12 (positive), and strap terminal No.
11 (negative) to ground at terminal
No. 3. If the wire of this loop has
series-aiding positive battery from an
external source, connect it to terminal

TEST JACKS (@ ®

TM2215-66

Figure 54. Eleetrical service assembly closed, rear view.

No. 7, strap terminals Nos. 8 and 11
(negative), and strap terminal No. 12
(positive) to ground at terminal No. 3.

(d) If the rectifier of the teletypewriter

set is to supply battery to a ground-
return receive loop, connect the single
wire: if it also supplies negative bat-
tery from an external source to ter-
minal No. 10, sirap terminals Nos. 9
and 12 (positive), and strap terminal
No. 11 (negative) to ground at ter-
minal No. 8. If this single wire sup-
plies positive external battery, connect
it to terminal No. 9, strap terminals
Nos. 10 and 11 (negative), and strap
terminal No. 12 (positive) to ground at
terminal No. 3.

Note. Current must always flow through
the line winding of the polar relay in the
direction indicated in figure 45. A current
direction for the send co ‘ts Is given s a
convenient standard but does not appreciably
affect their operation.

(5) Connections to other equipment.
(a) The teletypewriter s

ding and re-
ceiving circuits usually are connected
to the associated equipment by placing
the plug with the black shell in the send
jack and the plug with the red shell
in the receive jack of the table li
lay, telegraph switehboard, carrier

e re=
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Figure 55.

telegraph terminal, or other equipment
\vilh which the teletypewriter
1sed,

lu communicate, each transmitting
component must be connected in series
with at least one receiving component
of a teletypewriter in the same circuit
located at any station which is to re-
ceive communication. This is true
whether the receiving teletypewriter
is situated at the remote end of a signal
line or whether the local transmitting
component is eonnected to a local ty
ing unit. If these teletypewriters are
arranged to send to several other tele-
typewriter stations in the same signal
cireuit, all receiving components in the

being

R PLUGS AND TABLE SERVICE ASSEMBLY RECEPTAGLES TO WHICH THEY GONNEGT
NA ERS.

TM2215-67

Table service assembly and rectifior connections, schematic diagram.

sume cirenit must be in series with the
local transmitting contacts. To ar-
range the equipment for varions meth-
ods of operation, make the necessary
iring changes at the line terminal
d terminals marked Nos. T to 12,
inelusive, at the table (fig. 45).

. Wirine Diagrams. Figures 45 and 56 and
the actual wiring diagram of the table (fig. 55)
show how the equipment is arranged for opera-
tion. The explanation is as follows:

(1) The typing unit is connected for inde-
pendent operation in a receive loop and
the keyboard transmitting unit is con-
nected for independent operation in a
send line (fig. 45).

(2) The transmitting unit and the typing
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Figure 56. Interconnected teletypewriters (polar-neutral key in mewtral position), simplified schematie,

unit are connected together in series in

a send and receive loop (fig. 56).

d. Coxtron REnay. To connect the control re-
lay into the motor eircnit for remote manual con-

trol, refer to fignre 283,

22. Operating Checks and Adjustments

g a, G

power and

rAL.  With the equipment connected to
nal lines, and after ribbon and paper

have been installed as dirvected, check the fol-

lowing :

(1) Speed of the motor units,

Figure 57

indicates motor speed adjustment points.

(2) Rangefinder adjustment.

(3) Operation of each item of equipment.
b, ChneexiNg axp Avyusting Moror Seeep (figs.

57 and 58). When it is nee

essary to adjust Tele-

typewriters TT-5/FG and TT-6/FG to inter-
operate with British equipment, refer to appendix

IIT and TM 11-486.

The series-governed motors
- used with Teletypewriters TT-5/FG and TT-

6/I°G must rotate the main shaft of the typing

units
- typew

er in the same cireuit.

ut the same speed as that of every other tele-
Check the motor

speed. with the speed indicator (tuning fork).

Proceed as follows:

(1) Remove the typing unit cover.

(2) Turn on the target lamp
ta

(fig. 58). The

t is a series of alternate black and

white segments painted on the rim of the

governor.

(3) Turn on the typing unit motor. Let it
= run from 3 to 5 minutes before attempting

speed adjustment. Always adjust motor
speed under normal load conditions. To
provide this load, hold the space bar
down, while adjusting the motor speed.
If desived, the teletypewriter may be
plugged into the test jacks and checked
in the artificial line provided through
these jacks.

Strike the speed indicator against the
hand. Observe the target of the motor
unit throngh the slots in the plate at-
tached to the ends of each tine of the
speed indicator. Figure 58 shows how
to look through the vibrating aperture
of the tuning fork when scanning the
tar, The correct speed adjustment. is
obtained when the white segments appear
stationary. When the white segments
seem to move backward, the speed is too
slow. If the segments seem to move for-
ward, the speed is too great. If the seg-
ments appear to jump back and forth or
disappear suddenly. governor trouble is
indicated. Practicable speed adjustment
is reached when the white segments of
the target appear to be just barely moving
in the direction of rotation of the motor.
If the speed is too great, momentarily
press, and then release, the governor-
adjusting bracket (fig. 58).

If the speed is too slow, momentarily
press, and then release, the governor-
adjusting lever (fig. 58).
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Figure 57, Motar governor adjusting parts,

(T) The final setting may be made by stop-
ping the motor and regulating the gov-
ernor-adjusting wheel manually.

(8) After the proper speed has been obtained,
turn off the target lnmp and restore the
typing unit cover.

¢, Avrersare Mernop or Chrckise Moror
Seren,  If the proper speed indicator (ineluded
in Tool Equipment TE-50 or TE-50-A) is not
available, check and adjust the motor speed by the
timing method outlined helow :

(1) Remove the typing unit cover: operate
the motor ON-OFF switch to ON.

(2) Operate the CAR RET and LINE FEED
keys of the keyboard.

(3) Print the numbers 1 through 0 in groups
of 10 characters across the entirve page

to make sure that the equipment is op-
erating properly.
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(4) Operate the CAR RET and LINE FEED

keys again.

(5) Press the space bar (fig. 59). Hold it
down for 10 seconds. Time this interval
accurately with a watch. At the end of
10 seconds, release the space bar and
operate any numeral key.

(6) Count the number of spaces traveled by
the type-bar earringe during the 10-
second interval. ‘The correct number of
spaces traveled for proper adjustment is
61, If the number of spaces traveled is
more or less than that number, adjust the
governor as follows:

(a) If the number of spi
crease the motor speed.

(&) If the number of spaces is less, increase
the speed.

(7) Restore the typing unit cover.

s is greater, de-

'
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Figurc 58, Cheeking and adjusting motor speed apith target and funing fork

d. Recneckixe Moror Seeen. Make a quick (4) If the motor speed and the margin bell
recheck of the motor speed on a teletypewriter are properly adjusted, then the margin
known to be otherwise properly adjusted, as bell will ri t the end of 11 seconds on
follows Teletypewriter TT-5/FG. For Tele-

(1) Allow the motor to warm up from 3 to & typewriter TT-6/FG the correct time in-
minutes. terval is nearly 12 seconds. Refer to &

(2) Press the CAR RET key to return the and ¢ above if adjustment of motor speed
type-bar carriage to its returned (extreme must be made,
left) position. e. Serrine Raxceriyper. The rangefinder (fig.

(3) Check the time that elapses after the 60) can be used to adjust a teletypewriter to com-
spuece bar is pressed until the margin bell pensate for distortion in incoming signals and also
rings. (The carriage should move 61 to check the operation of a teletypewriter against
spaces in 10 seconds when adjusted for signals known to be acceptable. Distortion in
approximately a 61-wpm speed.) teletypewriter circuits is discussed in TM 11186
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Figure 59. Checking motor speed by timing method. —
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and TM 11-680. The procedure in using this
rangefinder for both purposes is similar. To use
the rangefinder to check the operations of a tele-
typewriter unsing a normal signal, proceed as
follows: ;
(1) Arrange for a series of R and Y signals to
be sent to the equipment being adjusted.
R and Y signals are used because in send-
ing them the impulses are utilized in an
alternating manner. By plugging a test
unit into the test jack marked BLK a local
transmitter or transmitter-distributor
sending from perforated tape can be used
for this purpose, if the red plug of the
teletypewriter to be tested is plugged into
the receive jack marked RED in the test
cireuit of the table.

(2) Loosen the index-arm thumbserew of the
rangefinder mechanism (fig. 60).

(3) Move the index arm toward the zero end
of the scale until errors appear in the
typed matter which is being received on
the typing unit.

(4) Slowly move the index arm back until the

errors disappear. At this point, note the
low limit reading of the rangefinder
scale.
(5) Slowly move the arm back toward the
high end of the seale until errors are
noted.
Slowly move the index arm back toward
the low end of the scale until the errors
disappear. Then note the high limit read-
ing on the rangefinder seale.

(6

—

Note, An acceptable re for o teletype-
writer in good condition is: low—1-15; high—
£5-00.

(7) o find the scale reading for the point
of best operation for the teletypewriter,
take the average of the readings, noted in
(4) and (6) above (high plus low di-
vided by 2).

Set the index arm to the computed scale
reading and tighten the thumbscrew
securely.

(8

—

23. Local Operating Tests

a. Gexenran. In giving the test procedure below
it is assumed that all connections, fuses, ete., have
been completed and installed, that a visual exami-
nation has been made to see that the equipment

has been properly lubricated (par. 43), and that
no damage to parts is evident. Detailed instrue-
tions for line-up procedure are covered in para-
graph 24. Complete the fests in the order given
below.
5. Oreraring Tests.
(1) Remove the typing unit cover.
(2) Operate the Rec-20 rectifier a-c switch
(fig. 59) to ON. Plug in Rec-10, if used.
) Operate the motor switch (fig. 59) to ON.

(4) Plug the red and black teletypewriter

plugs into their respective test jacks in

the electrical service assembly of the

table (fig. 52).

(5) Lift the SEND REC BREAK key up
(fig. 60) to SEND. Operate the polar-
neutral key to neutral (pulled-out posi-
tion). 8

(6) Turn the platen crank (fig. 60). See
that the paper feeds evenly and does not
tear.

(7) Adjust the rangefinder as instructed in
paragraph 22e.

(8) Check the line current of the test cirenit

for 60ma. Use amillinmmeter,

Type at least three consecutive copies of

the following test paragraph—THE

(space) QUICK (space) BROWN

(space) FOX (space) JUMPED (space)

OVER (space) THE (space) LAZY

(space) DOG (FIGS) * (LTRS) S

(space) BACK (space) (FIGS) 1234-

567809 (LTRS) (CAR RET) (CAR

RET) (LINE FEED)—followed by all

the remaining upper case characters re-

maining on the keyboard.

(10) While the test paragraph is being typed,
observe the ribbon-feed mechanism to see
that it oscillates and feeds each time a
character is typed.

(11) Hold down the space bar to see that
spaces are continuously transmitted while
the space bar is held operated.

(12) Operate the carringe-return lock bar
(fig. 59 or G0) to see that the type-bar
carriage ean be returned manually.

(13) Test the setting of the margin warning
bell by pressing CAR RET, LINE

FEED, FIGS followed by 1234567898
repeat until the margin bell rings. Count
the number of characters per line to the

,.,
=)
—
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Figure 60. Rangefinder and polar-neitral key mechanisms.

point when the bell ring On Teletype-
writer TT-5/FG the correct ¢
count per line is 66, and on Teletype-
writer T'T-6/FG the

lines, respectively.)
(14) On Teletypewriter TT-5/FG only, test
the remote motor control feature by

pressing CAR RET. LINE FEED,

FIGS, and STOP (upper case H).
Note. On Teletypewriter TT-6/FG a symbol
necessary to weather communication is trans-
mitted from the FIGS H position.
(15) Press FIGS, BELL (upper case S) to
test operation of the
(16) Test the remote control start feature by
holding the SEND REC BREAK key
(in its lower position) at BREAK for 2

to 3 seconds.
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acter

ount is 70. (These
bell settings ave for 72- and T6-character

(17) Be sure that the sending mechanism
cannot send when the SEND REC
BREAK key is at the middle or REC
position.

(18) With the SEND REC BREAK key at
its upper or S

IND position, press the
blank key twice in succession,

Note. On Teletypewriter TT-5/FG this func-
tion should autom ¢ the D REC
BREAK key Peletype-
writer T7 blank Kkey
from the FIGS position of the teletypewriter
results in the tr: ion of a dash, The
blank function of on this teletypewriter
from the LTRS position of the machine only.

(19) Set the SEND REC BREAK key at
SEND. Transmit one blank combina-
tion alterna

ly with some other letter or
character of the keyboard. This should




net result in moving the key from SEND
to REC, as in (18) and the note above.

(20) Restore the typing unit cover and test
the opening and closing of all hinged
doors and covers. Try the cutting edge
of the glass window by tearing off paper
as is done when typed messages are torn
off during actual operation.

(21) When tape perforators, reperforators,
and transmitters are nsed in conjunction
with or in the same loop with a model 15
teletypewriter, the remote motor control
combination (FIG H or STOP on TT-
5/FG only) should not be perforated in
tape unless it is the last combination to
be perforated in the tape. The start
(spacing) impulse of any succeeding
combination, including H, sent by a trans-
mitter-distributor from the tape will
merely start the motors again. This
causes o momentary fluctuation in motor
speed which results in loss of synchron-
ism between transmitting and receiving
equipments. Teletypewriter TT-6/FG.
in common with other weather communi-
cation teletypewriters, does not have the
remote motor stop feature, as an impor-
tant weather symbol is transmitted from
the upper ease, or FIGS H position.

Note. On Teletypewriter TT the CAR
RET and LINE D key n be operated
from either the or LTRS position. On
Teletypewriter TT-6/FG these fmunctions oper-
ate from the LTRS position onlpy.

24. Line-up Procedure

a. GEN Line-up procedure for teletype-
writer circuits includes arranging for supply of
line current and adjusting the line current. The
connections that must be completed at the table of
Teletypewriters TT-5/FG and TT-6/FG to sup-
ply line eurrent and power with instructions for
adjustment are contained in
and 21.

(1) When a teletypewriter cirenit terminates
at a switchboard, cirenit line-up is di-
rected by the switchboard operator who
usually has facilities, such as a milliam-
meter, readily available for quick check-
ing and adjusting. Similarly, most
telegraph carrier terminal stations will

paragraphs 20

also have men available to switch or plug

measuring instruments into a circuit and

to make adjustments without seriously
disrupting service. Line-up of a cireuit
between two stations is directed by the
station operator at the higher head-
quarters, Line-up of a cirenit between
two stations of equal authority is directed
by the station having the lower numerieal
designation.

(2) Operators at both the control and non-

control stations can usually communicate
by telephone prepartory to lining up a
cirenit.  When they cannot, communica-
tion ean be earried on by a system of break
signals. Break signals can be observed
on a meter such as that of a line unit nsed
with field equipment and on the meter
of a switchboard. The following system
of hreak signals can be used to avoid con-
fusion when lining up a cireunit:

(z) One 3B-second break means: “Stop
transmission. I am through with my
adjustment and will send repeated
space-bar signals.”

Two 3-second break signals sent by a

control station mean : “Arrange to sup-

ply line current.”

Three ! o break signals mean that

further line current adjustment is nee-

and that the local operator
should send repeated space-bar signals,

b. Surrryixe Lixe Currext. It is sometimes
necessary for both terminals to supply line (loop)
current.  When only one station supplies loop
current, the operator at the control station will
usually make the necessary loop current adjust-
ments.

(1) On the teletypewriter hase, back of the
typing uni re two slide contact type
mountings each of which cun.lnins a flat
type of line pad resistor that may be con-
nected in the signal line circuit if neces-
sary. These resistors have three termi-
nal prongs and are tapped (off center)
to provide a choice of three different
resistances for each resistor unit. The
600-0hm unit may be strapped to provide
either 200 or 400 ohms and the 800-ohm
unit may be strapped to provide either

essary
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300 or 500 ohms. The top slide mount-
ing is connected to terminals Nos. 69 and
70 which in turn are connected to termi-
nals Nos. 33 and 34. The bottom resistor
mounting is connected to terminals Nos.
68 and 67, which in turn are connected to
terminals Nos. 35 and 36. Refer to the
wiring diagram (fig. 283).

Ezample: 400 ohms are required in the
send loop and the 600-chm resistor is in
the top slide mounting. Disconnect the
loop wire from terminal No. 34 and re-
connect it to terminal No. 33, thereby in-
serting 600 ohms; then strap (short) the
200-ohm section of the 600-ohm unit to
provide 400 ohms in the send loop eircuit,
or in both the send and receive loops if
they are in series. A

(2) If both resistors are required. terminal

No. 33 may be strapped to No. 36 and
the loop wire moved from No. 34 to
No. 35.

¢. Comrrering Cirevrr Line-Ue,
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(1) Send repeated space signals when re-

quested.

(2) When a 3-second break signal is received

from the control station, stop sending
space signals.  If the control station re-
quires further space signals to complete
an adjustment, three 3-second signals
will be received. When the control sta-
tion has completed the necessary adjust-
ments, the operator at that station will
send n test message. If accurate copy
is received, the line-up procedure is com-
pleted correctly. The operator at the
local station then sends a test message.
Acknowledgment, from the control sta-
tion that the test message is received cor-
rectly will complete the line-up procedure
and indicate that the circuit is ready to
handle traflic.

(8) If correct test copy is not received, the

Ry-30 line relay may be tested and ad-
justed in accordance with paragraph 414.
Commonly the cause of line failure is a
poor line connection due to bad splices,
damaged insulation, or poor ground con-
nection. If line trouble is suspected, re-
fer to the local maintenance activity for
corrective measures,

25. Procedure for Removing Equipment From
Service
a. Gexerar. Teletypewriters TT-5/FG and

TT-6/FG can operate on several circnits, simul-

taneously. Thercfore, the stations in each cir-

cuit must be notified when operation is to be dis-
continued or interrupted. If only one operating
component is removed, only the stations in the
circnit eoncerned need be notified. The proce-
dure given below applies when either the entire
equipment or a single operating component is
removed from service.

b. Step-pY-STEP PROCEDURE.

(1) Notify the distant station or net that the
local station (or one of the components)
is to be removed from service. The
proper operating procedure normally is
directed by current Department of the
Army directives and loeal SOT (signal
operating instructions) or SOP (stand-
ing operating procedure).

If the station is connected to a switch-

board, notify the switchboard operator,

and then remove the equipment from the
line.

(3) If the station is conneeted to a field tele-
typewriter that uses a line unit, instruct
the operator at the field station to adjust
line current accordingly.

(2

-~

26. Operating Features

a. Gexeran,  The keyboard of a teletypewriter
is essentially similar to the keyboard of a conven-
tional typewriter. However, the following dif-
ferences are to be noted: The keyboard of a type-
writer has four rows of keys, whereas a model 15
teletypewriter keyboard has only three rows of
keys. On a typewriter the type basket is station-
nd the platen travels from right to left dur-
ing the typing process. On a teletypewriter the
platen is held stationary, but the type basket
travels from left to right. The nontyping func-
tions of a typewriter, such as the return of the
platen for starting a new line, the shift operations,
and the paper feed, are direct manual operations.
On the teletypewriter these functions are per-
formed electromechanically by pressing keys on
the keyboard. The typewriter can print either
lower case or upper case letters, whereas the model
15 teletypewriter prints only capitals. The speed




at which a typewriter can be operated can vary
considerably, depending upon the skill of the op-
erator, whereas the teletypewriter is designed to
operate at a predetermined regular rate. Tele-
typewriters TT-5/FG and TT-6/FG, when trans-
mitting into a line, must be operated with a uni-
form rhythm to prevent omission errors in copy
due to speed in excess of that for which the tele-
typewriter is adjusted. This requirement is not
critical when perforating tape with a keyboard
perforator, but it is good practice to maintain a
uniform rhythm at all times. The operating fea-
tures of Teletypewriters TT-5/FG and TT-6/FG
are detailed in & below.

b. Fuxcrioy Kevs. The keys which are used to
perform the nonprinting functions of these tele-
typewriters are:

(1) Space bar. This bar, located at the
bottom of the keyboard (fig. 61), is used
to send spaces (as between words). It
will send spaces as long as it is held down.

(2) CAR RET—(carriage return). Press-
ing this key returns the type basket to
the left to start a new line of typing.

(8) LINE FEED. This key is pressed to
feed the paper upward one or two spaces,
as adjusted, to present a clean surface
upon which to start the next line.

(4) FI66S—(figures). This key shifts the
machine to print numerals, punctuation
marks, or symbols.

(5) LT'RS—(letters). This key is used to
restore the machine from the FIGS posi-
tion in order to print letters again.

(6) BELL—(FIGSS). Operating this key
(which is the upper case position of the
S key), after pressing the FIGS key, will
ring a signal bell locally and at the dis-
tant stations. Do not confuse this bell
with the margin warning bell.
STOP—(FIGS H). On Teletypewriter
TT-5/FG, pressing this key (remote
motor stop feature) will stop the motor
units of all equipments in the eircuit. On
Teletypewriter TT-6/FG, key FIGS H
prints a symbol required in weather
communication.

Bilank key. On Teletypewriter TT-
5/I'G, pressing this key twice, when the
SEND REC BREAK key is at SEND,
will move the break mechanism to REC.

—_
-1
—
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—

On Teletypewriter TT-6/FG, operating
the blank key results in typing a dash
(—)-
¢. Margiy Avsusrmest. The left and right
margins of the teletypewriters are adjusted as
directed in paragraphs 369 and 370, The operator
is not authorized to make these adjustments.

27. Operating Precautions

a. GexeraL. Teletypewriters are adjusted to
operate at a predetermined speed. Therefore, the
operator must develop touch, speed, and regularity
so that errors will be avoided while maintaining
the maximum allowable speed. Operation of the
keyboard during transmission is the sanme whether
a reperforator-transmitter or reperforator in the
line is perforating tape or not. Haold the fingers
of the hands over the keys as shown in figures 1
and 62. Hold the thumbs just above the space bar.

(1) Touch. Strike the keys lightly. Strik-
ing them too hard may result in errors.

(2) Speed. The normal speed of a teletype-
writer is approximately 61 wpm. When
operating in eireuits connected to British
teletypewriter equipment, the speed is
increased to about 66 wpm (app. III).
Attempting to operate the keyboard more
rapidly than normal will result in errors
and will not increase the speed of trans-
mission.

(3) Rhythm. Do not strike any key before
the code signal of the key previously
struck has been transmitted. Avoid the
tendency to send frequently used words
such as at, the, that, ete., more rapidly
than other combinations. A steady, de-
liberate operating rhythm results in
fewer ervors and dropped-out characters,

b. Cuaracrers ver Lixe.  The margin warning
bell rings six characters before the end of a line,
Be careful not to overtype the last character, The
margin warning bell rings on the 66th printed
character for lines of T2-character length and on
the T0th for lines of T6-character length. For the
bell to ring on Teletypewriter TT-5/I°G, the char-
acter count should reach 66. For Teletypewriter
TT-6/FG this character count should be 70.

e, Canerace Rerury axp Lize Feen.  To begin
a line at the left margin of the paper, strike the
CAR RET key, and then operate the LINE FEED
key to move the paper up one line. On Teletype-
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Figure 61.

Teletupewriter set arranged for operating test.
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COPY
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TO POLAR
NEUTRAL KEY

SEND-REC
BREAK KEY

MOTOR
SWITCH

Figure 62,

writer TT-6/FG, CAR RET and LINE FEED
will operate only in the LTRS (or lower case)
position. It is good practice to press the CAR
RET key twice (this function is the most criti-
cal as to speed) to reduce possibility of error.

d. Parer anp Rispox,

(1) Paper. The roll of paper is installed
in the machine as deseribed in paragraph
14h. The paper is fed up and over the
platen, and out of the machine through a
slot formed by the edge of the glass win-
dow and the hinged cover at the top of
teletypewriter (fig. 62). The paper can
be torn off against the edge of the glass
window after each m Various
types of paper may be used, including
rolls, that will furnish one or more carbon

The type and kind depend upon
the local requirements.

Ribbon.
oscillates vertically and is transported
laterally with each printing operation.

copies.

(2

—

The ribbon of a teletypewriter

28. Teletypewriter Operator

The teletypewriter operator must handle traffic
as prescribed in Department of the Army direc-
tives and local SOI (signal operating instruc-

D41788

COVER GLASS
TEARING EDGE

TM2215-74]

Operator's hands in typing position.

tions) and SOP (standing operating procedure).
He must get the m e through, observe security
regulations at all times, use the equipment to trans-
mit official traffic only, and perform only those
maintenance and adjustment procedures that are
within his anthority.

29. Starting Procedure

a. Averying Power. See that the a-c input
cord to the rectifier power unit is firmly plugged
into the receptacle (B, fig. 52). Operate the
ifier power unit (fig. 61) to ON.
ming Tyee or Operamion, Teletype-
5/FG and TT-6/1 Lys send neu-
ils. However, they can be adjusted

switch on the
0.
writers TT
tral type si
to receive either neutral or polar type signals (par.
111).

(1) Neutral. To receive neutral type sig-
nals. pull out the polar-neutral key (figs.

60 and 62).
(2) Palar.
push in the po

To receive polar type signals,
r-neutral key. To trans-
mit on a pe r pols tial circuit, con-
nect Teletypewriters TT-5/FG and
TT-6/FG to the line through a terminal
repeater or other type of pole-changing
«-quipmenl. (par. De).
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e. Line Test Jacks. The two pairs of jacks in
the jack block of the table service assembly can
connect the equipment to either the line eircuit
or to the local test circuit. To connect the equip-
ment to either of the two circuits to which these
jacks are connected (fig. 61), plug the two tele-
typewriter cords into the pair of jacks desired
(line or test). In either case, plug the send cord
(black-shelled plug) into the jack marked BLK
and the receive cord (red-shelled plug) into the
jack marked RED

d. SEND REC BREAK Kex. Move the SEND
REC BREAK key (fig. 62) to BREAK. Press
the key to BREAK for approximately 2 to 3 sec-
onds, This starts the motors of all teletypewriters
in the same cireunit if they were previously stopped
by remote control and if their motor switches are
in ON position. To receive, move the key to REC.
This bypasses the transmitting contacts, prevent-
ing accidental interruption, and the machine will
then print from line signals only. To transmit,
move the key to SEND. The teletypewriter can
send or receive with the key at this position. This
key also can be reset to the REC pesition by
operating the blank key twice in succession, or by
opening the line for a time interval equal to 2
revolutions of the transmitting cam shaft (par.
110),

30. Operating Teletypewriter

a. GeNeran.  Arvrange the equipment for the
type and method of operation desired (par. 9a).
Operation of the teletypewriter consists of setting
switches and operating keys and in making the
necess

ry adjustments of signal line characteris-
tics. The information given below outlines, gen-
erally, the operation of these teletypewriters.

b. Keysoarp. Set the polar-neutral key to the
appropriate position. Strike the keys with firm,
evenly spaced strokes. To start a new line, press
LIRS, CAR RET, CAR RET, and LINE FEED
keys in succession.  (Note that the CAR RET key
is pressed twice.) Press the space bar to insert
spaces between words or word groups. The s
bar will send repeated spaces as long as it is held
To send letters, press the LTRS key and
then the kevs for the desired letters. To send fig-
ures, punctuation marks, weather symbols, and
other characters or functions marked on the key-

down.
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tops, press the FIGS key and then the keys for the
desired characters. After the message is sent,
check the finished copy. If it is desired to signal
the distant operator, use the BELL key (fig. 61).

e. OperaTor’s Marxtexaxce. The authority of
the operator to perform maintenance functions is
limited. The functions performed are usually the
replacement of supplies, such as paper and ribbon,
the observation of the equipment during operation,
and making certain routine maintenance checks,
The equipment performance cheeklist (par. 53)
enables the operator to determine whether the
equipment, is functioning properly.

31. Stopping Procedure

a. Notify stations in the circuit that operation
is to be interrupted or discontinued.

6. Follow local SOT and SOP and eurrent direc-
tives for operating procedure.

e. Operate all ON-OFF switches to their OFF
positions (fig. 61).

32. Purpose and Use of Equipment Perform-
ance Checklist

."\

The equipment performance checklist (par. 33) &

helps the operator determine whether these tele-
typewriters and/or their associated circuits are
functioning properly. The checklist gives in five
columns order of checking, items to be checked,
the action or condition under which checks are
made, normal results of these checks indicating
correct operation, and corrective measures for the
operator to take if operation is not correct.

a. Itear.  This column lists the parts or units
to be checked.

Acriox or Coxprrion.  This column of the
checklist gives the settings of various switches and
controls or the action to be taken to check oper-
ation of the equipment for each item listed in the
first column.

¢. Norsman Inpicarions.  This list includes the
audible and visible signs that the operator should
obtain for each action or condition listed in &
above, If not obtained, refer to the column
headed Corrective measures. No meter readings
are given because normally the equipment does
not have a meter.

d. Comnective Measures.  The corrective mea-

P
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authorized to apply.

sures instructions arve those that the operator is
When he does not under-
stand instructions, the case should be referred to
an experienced mechanic. When the measure or
series of measures listed for a trouble do not apply
or clear that trouble it means that the repairs must

mechanic.

be made only by an experienced teletypewriter
If these checks indicate line or cable
trouble rather than teletypewriter trouble, refer
the case to the wire chief or to the maintenance
authority which the commanding officer may
direct. :

33. Equipment Performance Checklist for Teletypewriters TT1-5/FG and TT-6/FG

sequence in which these operations are performed during installation of the equipment.

lole. Check the items in the preparatory section of this list in the order given, The items are arranged in the

Ttem

Action or condition

Normal indication

Corrective measures

P
It

P
R
T
(8]
i

1| Grount ceooceeae -

2

Power unit: a-¢ fre-
quency and voltage
selector taps.

&

Power unit: reetifier
transformer taps and
and all cords for
table and power
unit.

Line terminal block in
elecirical service as-
sembly of table.

@

| Typing unite.. .- 5

Table. . ox.-

Check connections at tele-
typewriter table ground
serew terminals.

Caution: Be sure that
all power switches are in
OFF position while
checking connections,

Set to match power source.
Be sure that terminal
serews are tightened se-
-curely. Power switch
ON.

Have been previously set
for correet d-c output by
teletypewriter  mechanic
with r. All power
and line cords are plugged
in or properly connected.
Switches ON.

Rignal line conductors eon-
neeted to proper termi-
nals for method of oper-
ation to be conducted.
Corrcet polarity of bat-
tery, or ground, or
grounded battery con-
nected to proper iermi-
nals on block. Correet
resistance in line.

a. Paper and ribbon prop-
erly installed and oper-
ating.

b. Copyholder installed.

¢. Motor switch at OFF.

Table grounded. Teletype-
writer centered on pad on
top of table. All plugs
in proper receptacles and
jacks. Rectifier centered
on shelf in front part of
table.

me

No resistance or voltage
(shock potential) be-
tween  teletypewriter
table and ground.
Grounded loops carry
current (pull up seleet-
or magnet armature)
when battery is appl
to proper end of lir

Motor and target lamp
operate  when  their
switches are at ON,

Steady line current of cor-
reet value permitting
normal operation and
good copy.

Teletypewriters run
closed on steady mark-
ing current when not
sending  or  receiving,
Switchboard or termi-
nal equipment obtains
correct meter readings,

Visible. .

Current available to
motor, line, and termi-
nal block.

Refer to paragraph 19 and
figure 53 or refer to
chapter 4. (Electrical
connections covered in
paragraph 21.)

Check for good fuses of
correet value,  Check
cords and connections,

Check to verify with
switehboard operator or
someone with meter in
cireuit,

Cheek with terminal or
switchboard operator.

Note. 1fthe line is open or out
of ser vice, the teloty pewriter may
b st by plugeing the red-
and blnck-shelled plugs into thelr
tost Jncks in the fable.

Refer to paragraph 14,

Refer toTchapter 1, sec-
tion 111
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SEND REC BREAK
key.

switch at ON, place typ-
ing unit motor switch
to ON.

With switches the same as
in item 8 above, operate
the key to BREAK for 2
to 3 seconds. (Both key-
levers must be held down).

by remote motor con-
trol, the motor should
start.

Motor unit should be run-
ning or should start
when line is closed
again by releasing key,

ae Item Action or condition Normal indication Corrective measures

P 1 7| Typing unit and key- | Power connected with all | With motor running, tele- | Check and clean trans-
% board switehes at ON. typewriter runs closed mitter contacts (espec-
P (quiet) on closed line ially marking contacts),
7 or when plugged in test SEND REC BREAK
R jacks, contacts, keyboard
A\ shunt contacts, line
T cords and plugs, and
0 pressure  contacts be-
R tween typing unit and
Y the base and keyboard.
8 8 | Motor switch.._._____| With rectifier power unit | Unless previously stopped | Refer to item 9 below.

an

A

R

T

Check all cords and con-
nections. Check spring
pressure contacts at
front part of motor base.
Check fuses.

HoZFZHoRTIENY SZEET~dOon
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Typing unit and key-
board.

Blank key-___-... o

Signal belloc e o.__

LTRS key and FIGS
key.

All switches at ON-—press
several keys (one at a
time) for test. (Equip-
ment has been adjusted
and lined up as directed
in paragraphs 22, 23, and
24.)

Lift SEND REC BREAK
key to SEND. Press
blank key twice.

Press FIGS key, then 8
key.

Press FIGS key, then LTRS
key (alternately) several
times.

Nole. Teletypewriter may also
be adjusted to unshift (return to

LTRS position) on both space and
LTRS.

Teletypewriter runs
closed (quiet) on steady
marking current when
not sending or receiv-
ing. Receives good
copy when remote sta-
tion sends, and also re-
eeives good copy from
own sending if half-
duplex.

The SEND REC
BREAK key returns
from SEND to REC
the second time the
blank key is depressed.
(Prints and spaces in
upper case of TT-6/FG

, only).

Signal bell should ring. . _

Platen should rise to
upper case when FIGS
key is pressed and
return to lower case
when LTRS key is
pressed.

Insert teletypewriter send
and receive plugs in test
jacks of table (red in
RED and black in BLK
as marked) and check
range. If still bad, refer
to chapter 4. If good,
check for line trouble
or refer to proper au-
thority. Heplace plugs
in line jacks,

Refer to chapter 4.

Refer to chapter 4.

Refer to chapter 4.
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L Item ; Action or condition | Normal indieation | Correetive measures
| | |
14 | a. CAR RET. | Type-bar carriage at end | Type-barcarriagereturns | Refer to chapter 4.
b. Manual carriage re- of typed line. (Should | _ to left.
turn. also work from any part |
of typed line.) |
Note. Operates in LTRS posi- |
tion only on TT-4/FG, |
.| 15 | Margin warning bell___| Hold space bar down until | Bell should ring six char- | Refer to chapter 4.
E type-bar carriage reaches | acters before end of
Q end of line. | line.
Ul 18 | LINE FEED.____ Press LINE FEED key = Paper rolls up one or two | Refer to chapter 4,
ll‘ | (usually operated after  spaces asadjusted.
\ | CAR RET to give the |
i carriage sufficient time |
I\‘ | for return operation).
iy | Nete. LINE FEED opertes |
only in L'TRS position on teletype- |
P | writer TT-8/FG.
" |
f{ 17 | Space bar< ... ; a. Pressed down momen- | a. Insertssingle space (as | Refer to chapter 4.
| tarily. 1 between words).
L b. Held pressed down. | b. Sends repeated spaces
0 ‘ | while held operated.
R Note. Epace operation also moves ]
M platen from FIGS to LTRS posi- |
A thon unless unshift-on-space, mech-
N anism is locked out (fig. 120).
- |
5:; 18 | Motor and governor. .| Hold space bar down with | Margin warning bell rings.| Refer to paragraph 22 for
earriage at extreme left. | accuracy with speed in-
a. Teletypewriter TT- | a. At the end of 11 dicator.
5/FG. seconds,
b !'uh:ig pewirter TT- b. At the end of 12
% seconds,
Nofe. Motor should run 3 to 5
minutes before checking spoed.
S | 19 | Remote motor control_| Operate keys as follows: | a. Platen shifts to FIGS. | Refer to chapter 4.
oI a. FIGS key, | position.
O b, H (STOP) key. b. Motor stops.
B | Note. Affectsall teletypewriters
| | incircnit in the same manner,
1 |

34. Operating Tests

a. Check motor speed as outlined in paragraph
29 and note whether the governor holds its setting.

. Set the rangefinder (par. 22¢).

¢. Turn the erank to be sure that the paper feeds
evenly and does not tear.

d. Operate the LINE FEED key. Check the
line feed for both single and double spacing be-
tween lines by aperating the single-double line feed
lever to the desired position.

e. Operate the CAR RET key. Check for posi-

tive action and return to the left-hand margin
without bouncing.

f. Observe the action of the ribbon-feed mecha-
nism while typing to be sure it oscillates and feeds
each time a character is typed. Check that the
ribbon winds correctly in both directions and that
the ribbon reverses correctly at both ends.

g. Test the manual carriage return feature by
operating the carriage return lock bar.

A. Test the setting of the margin (end-of-line)
bell warning by operating CAR RET, LINE
FEED, FIGS followed by 1234567800 repeated
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until it can be determined that the margin bell on
the teletypewriter rings on the 66th character in
the case of Teletypewriter TT-5/FG and on the
70th character in the case of Teletypewriter TT—
6/I'G.

i. Hold the space bar down to check the contin-
uous spacing feature of the keyboard.

- Test the remote motor control stop feature by
operating CAR RET, LINE FEED, FIGS, and
STOP (upper case H).

k. Test operation of the signal bell by pressing
FIGS and BELL (upper case S).

1. Test the remote control start feature by a 2-
or 3-second break signal (SEND REC BREAK
key held in extreme downward position).

m. Operate the LTRS key and the FIGS key in
suceession, and notice that the platen shifts from
the letters position to the figures position, and
wiee versa with positive action.

Caution: Check the operating procedure to de-
termine whether the unshift-on-space feature is
to be used. If this feature is not used, check the
. equipment carefully to be certain that this feature
has been made inoperative and that the platen
returns to the letters position only when the LTRS
key is operated. This check is of particular im-
portance because any equipment that has the un-
shift-on-space feature adjusted differently than
the rest of the system becomes a source of trouble.
The trouble is greatly increased when the equip-

ment operates in a cireuit with eryptographic
equipment.

n. Check the type alinement by operating
FIGS, 2, LTRS, and W in succession across the
page, and note whether the cl ers are on an
even line.

o. Check the general typing functions of the
teletypewriter by typing a test sentence several
times. A typieal test sentence is: THE QUICK
BROWN FOX JUMPED OVER A LAZY
DOG'S BACK 1234567508 TESTING (followed
by a carriage return and a line feed). See that
all type pallets print clean, properly positioned
characters.

p. With the SEND REC BREAK key in the
REC position, test the keyboard to be sure that
the sending mechanism is inoperative and that
nothing can be transmitted.

¢. With the SEND REC BREAK key in the
SEND position, type two consecutive blank
characters to determine that the SEND REC
BREAK mechanism will automatieally move to
the REC position (operates in LTRS position only
on TT-6/FG).

r. With the SEND REC BREAK key in SEND
position, type one blank character alternately
with any other letter or number character to de-
termine that the single blank characters do not
affect the SEND position of the SEND REC
BREAK key mechanisim.

Section IV. OPERATION UNDER UNUSUAL CONDITIONS

35. Emergency Operation

If the teletypewriter breaks down, proceed as
follows:

a. Notify the maintenance unit at the station.

6. Notify the other stations on the cirenit of the
trouble, and estimate, if possible, the length of
time before operation can be resumed,

¢, Check the equipment in accordance with pre-
ventive maintenance procedures outlined in chap-
ter 3.

d. Try to determine visually where the trouble
is. Determine whether it is electrical or mechani-
cal and in which of the componenis it appears to
have occurred.  If the trouble seems to be in the
power line or any of the signal circuits, report the
trouble to the proper maintenance authority.
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36. Operation Under Adverse Climatic Con-
ditions
a. (GENERAL,

(1) Operation and maintenance of teletype-
writer equipment in arctie, tropical, or
desert regions involve a number of prob-
lems peculiar to these regions.  Moisture
condensation due to extreme humidity or
to rapid decreases in temperature causes
short cirenits and cross-fire. Deteriorn-
tion of parts due to rust and corrosion
may lead to complete break-down of the
equipment.
tered in desert regions will affect opera-
tion and may lead to break-down.

Keep the equipment as dry as possible in
order to prevent corrosion. In extremely

Dust, dirt, or sand encoun-

(2
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cold regions heat the shelter in which the
teletypewriter is installed and to the
greatest extent possible avoid changes
(drops) in temperature. Whenever pos-
sible make sure that the ground rod. if
used, is driven below the frost line.
The information contained in & through
d is intended as a general guide when
necessary to operate the teletypewriters
under adverse conditions,

b. Averic Coxorrions. Before placing the
equipment, in operation:

(1) Provide a source of heat. :

(2) See that the equipment has been lubri-
cated with special lubricants designed to
protect it at extremely low temperatures.
Apply kerosene freely to the type-bar seg-
ments, but be careful to confine it to the
segments only.

(3) Let the equipment warm up before plac-
ing it under load., Let the motor units
run for at least 15 minutes,

(4) At extremely low temperatures, metals
may contract at different rates, and nor-
mal clearance in the mechanical parts of
the equipment will be disturbed. Also,
metal parts may crystallize, become
brittle, and may break under load when
exposed to these conditions. Therefore,
do not attempt to operate these teletype-
writers at temperatures below 40° F.

¢. Trorroar CoNprTioNs,

(1) Intropical regions the equipment may be
exposed to conditions of high tempera-
ture and humidity. The equipment must,
therefore, be protected against the effects
of moisture and fungus. Refer to para-
graph 45 for moistureproofing and fungi-
proofing of these teletypewriters.

(a) Provide adequate ventilation around
the motor units and the rectifier power
unit to prevent overheating. See that
the equipment is lubricated with ap-
proved lubricants specified for use in
the region.

Check the condition of the weather-
proof coating. If it is damaged, apply
another coat as soon as possible,

Keep the equipment clean. If possi-
ble, screen the shelter against entry of
insects,

(3
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(2) Intropical areas, teletypewriter sets may
be installed in tents, huts, or in some
cases, dugouts. If installed below the
ground and, frequently, if equipment is
set up in swampy areas, moisture condi-
tions are more acute than normal in the
tropics. Generally under these condi-
tions ventilation is very poor, and the rel-
atively high humidity causes condensa-
tion of moisture on the equipment when-
ever the temperature of the equipment be-
comes lower than that of the surrounding
area. Lighted electric bulbs should be
placed under the equipment to minimize
this action. Often one bulb must be kept
lighted continuonsly in order to keep a
constant temperature,

Be careful to properly lubricate gears
and friction clutch felt washers in high
temperatures. [¢ is extremely impor-
tant to avoid overlubrication.

d. Deserr Coxprrroxs. Conditions in des
regions are similar to those in tropical areas ex
cept for the humidity. Dryness of the atmos-
phere may require more frequent lubrication.
Dirt and dust can seriously damage bearings and
moving parts of the mechanism. When neces-
sary, measures similar to those given for tropical
conditions may be applied.

(1) Protect the equipment against dust, dirt,

and sand.

(2) Provide adequate ventilation to prevent
overheating,
See that proper lubricants are used to
protect the equipment. The chief prob-
lem that arises while operating in desert
arveas is the great accumulation of dust
and dirt that gets into the moving parts
of the teletypewriter, The ideal solu-
tion to this problem is to house the equip-
ment in a dustproof shelter. Such a
building, however, requires air-condition-
ing facilities. When a suitable building
or shelter is found, the installers should
use all available materials to make the
building or shelter as dustproof as possi-
ble. They should hang wet sacking over
the doors and windows, cover the inside
walls with heavy paper, and, if tents are
used, the side walls should be well secured
and banked with dirt to prevent flapping

(3
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in the wind. Tents should be provided side or outside of tents, since desert areas -~

with double flaps, and buildings should are subject to sudden winds which areapt
have double doors to serve as light traps to jerk the connections loose or break the
or baffles. lines.

(4) Do not tie power cords, signal cords, or (5) Frequent preventive maintenance checks
other wiring connections to either the in- should be made.




CHAPTER 3
MAINTENANCE INSTRUCTIONS

Section |. ORGANIZATIONAL TOOLS AND EQUIPMENT

37. Tools

Tools necessary for preventive maintenance
procedures for Teletypewriters TT-5/FG and
TT-6/FG are furnished in Tool Equipment TE-
50 or TE-50-A. With early models of Teletype-
writers TT-5/FG and TT-6/FG, Tool Equip-
ment TE-30 was furnished. With later models,
Tool Equipment TE-50-A is furnished. In Tool
Equipment TE-50-A, Multimeter TS-207/U re-
places Test Unit 1-236 which was furnished in
Tool Equipment TE-50.

38. Materials

Materials needed in addition to those included
in Tool Equipment TE-50 or TE-50-A ave listed
below and are obtainable through regular supply
channels,

sl Corps | WECo St
eZ7300. .| KB8-0320 | Stick, orange.
BAB0O5. . Cheesecloth, bleached; 36" wd.

822000 ot ! Cloth, emery ; crocus; 9'' x 117"
| |

sheets (spee 42C56-Navy).

Signal Corps | WECe ‘

stock No. | Code No. Description

6GIS4.2__. i Carbon tetrachloride.
6G1325_ __. | 0il, lubricating, Teletype part
No. 88970.
BGIBIBI S oo 0il, lubricating, preservative,
special (PL) JAN-I-644.
6G650.. ... KS-7471 | Grease, lubricating, special,
Teletype part No. 88973,
Teli iy Sl B s | Grease, lubricating, special
} (GL) Ordnance spec No.
AXE-637.
6M750_ .| KS-7188 | Paper, cleaning; Bell Seal bond;
3 x 2%!r.
6Z7500-0000_|_ . ____. Paper, sand, flint; #0000; 9’ x
117 sheets, Fed. spee P-P=.
'; 111.
BEISLB o | Polish, metal, paste.
(Seenote 1)} oo ccea- | Solvent, dry-cleaning (SD)
P-S-G61a.

Fed. spec No.
(See note 2).

S-4385-1,

n cleaning fluld for any purpose.
established supply
channels. Ofl, fue el (DA) ma Ing purposes when
solvent (SD) ks not avallable, Carbon tetrachloride will be used nsa cleaning
fluld only in the following cases: whoro inflammable solvents cannot bo
used because of the fire hazard, and for cleaning electrical contacts ineluding
relay contacts, plugs, commutators, ete,

Section Il. LUBRICANTS AND PRESERVATIVES

Note. A Department of the Army Lubrication Order s not fssued on Teletypewriters T1T-5/FG and TT-6/FG.

39. Recommended Lubricants

Lubricating materials necessary in servicing
Teletypewriters TT-5/FG and TT-6/FG:

Approved

Bymbe Lubrieant

KS8-7471 | Grease, lubricating, special, Teletype part
No. 88073,

KS8-7470 | Oil, lubricating, Teletype part No. 88970.*

OE 10 Oil, engine, SAE 10.*

‘ Grease gun for ball oilers (motor).

#When the temperature is 8o high that lubricating oil (KS-7470) runs off
the parts, engine oil (OE 10) may be substituted.

04173351 -6

40. Lubrication Schedules

Schedule Tubrication to allow for variations in
wear resulting from differences in temperatures
and in average hours of use per day.

a. Scnepure WoeN OPERATING AT AVERAGE
Teseeratores. The recommended lubrication
schedule for operation under average temperature
conditions is given in the following table:

Operation schedule Lubrieation sch
_____ Every 30 day

Every 20 day

Up to 8 hours per day__
8 to 12 hours per day.
12 to 16 hours per day
16 to 24 hoursperday_ .. - —-—----- Every 10 days.
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0. Scuepure ror Mary Smarr. The interval
between lubrications of the main shaft should be
one-fourth as long as the interval between lubri-
cations scheduled for the rest of the equipment.

. Scuenvre WHEN OperatiN 18 Troricar or
Deserr Crnyiates:  Reduce the interval in the ap-
propriate schedule (@ and & above) by one-half
when operating in tropical or desert climates.

Caution: When lubricating the equipment at
frequent intervals be extremely careful to avoid
the accumulation of excessive oil.

41. Detailed Lubrication Instructions

a. Mermons or ArrLyiNe Gres

70

(1)

B

General. When grease is specified, use
special lubricating grease (KS-T471).
Puay particular attention to the informa-
tion following the item in the lubrication
charts indicating loeation, number of
points, the amount or method of applying
the lubricant. and any difference between
initial and later lubrieation. Grease
both loops of all springs that exert a ten-
sion of 214 pounds or more,

Filling of grease gun. Fill the grease
gun, which is furnished as part of Tool
Equipment TE-50 or TE-50-A, in the
following manner:

(a) Unserew the lubricant tube from the

cap casting.

(&) Place the opened end of the lubricant

(¢

tube over the opening in the filling
washer in the can of proper lubricant.
Press down on the lubrieant tube until
the tube is filled.

Note. If th ns of lubricant o
are not equipped with filling washe
the metal follower agninst the back end of
the lubricant tube, and fill the lubricant tube
by using a clean wooden paddle or the fingers,
Tamp the lubricant down solidly in the tube
by pounding the closed end sharply against
the palm of the hand. Continue to add lubri-
cant and tamp until the tube is completely
filled,

=

Screw the lubricant tube back into the
cap casting just enough to hold the
tube in place. Insert a rod, screw
driver, pencil, or similar object through
the perforated end of the lubricant tube,
and press the metal follower into the
tube to expel any air that may be trap-

(3) Greasing pressu

ped in the tube. When the lubricant
begins to ooze past the threads, tighten
the lubricant tube securely into the cap
casting.

(d) Operate the handle back and forth

several times until lubricant is pumped
from the nozzle. The grease gun is
then ready for use. If the lubricant
does not flow from the nozzle in a solid
stream when the handle is operated, it
is an indication that all the air has not
been expelled from the lubricant tube,
Invert the gun and pound the cap cast-
ing end against the palm of the hand to
jar the lubricant into the pump cy-
linder.

e fittings. 'To grease
parts that are equipped with pressure fit-
tings (ball oilers), place the nozzle of the
grease gun squarely against the grease
fittings and operate the handle. Test
the grease gun before greasing pressure
fittings to determine how much grease is
injected for each full operation of the
handle. Do not overlubricate equipment.

4) Greasing flat surfaces. To grease flat
q L

surfaces, hold the nozzle of the grease gun
against the surface, tilted at an angle of
approximately 45°. Operate the handle
until suflicient grease is ejected. If the
surface is long, operate the handle slowly
and at the same time move the nozzle of
the gun along the surface to form a con-
tinuous ribbon of lubricant. The lubri-
cant may be pumped out onto the fingers
or the end of a screw driver for transfer
into hard-to-reach places that cannot be
reached directly with the grease gun.

b. MErnoDs or ArPryiNg Oin.
(1) General. Unless grease is specified, ap-

ply 1 or 2 drops (or more when specifi-
cally indieated) of oil (KS-7470) to the
parts specified in the lubrication charts,
Oil, engine OE 10 (SAE 10) may be sub-
stituted for KS-7470 oil if KS-7470 oil
is not available. Oil both loops of all
springs that exert a tension of less than
214 pounds,

(2) Filling of eiler. Fill the oiler furnished

as part of Tool Equipment TIE-50 or TE-
50-A by unserewing the top and removing




the pump. Fill the tube with proper lu-
bricant and replace the pump. Tighten
the top.

Use of viler. After filling the oiler, or
when starting to use the oiler after it has
been standing for some time, operate the
pump handle until oil is forced out of the
nozzle, and then adjust the stop beneath
the pump handle for the desired flow of
oil. Turn the adjusting serew in a coun-
terclockwise direction to reduce the flow
of oil and in a clockwise direction to in-
crease the flow of oil. The adjustable
stop beneath the pump handle may be
moved to one side to make the stop inop-
erative,

Use of wire for rimh"jing oil. A piece of
#92 B & S gage wire dipped one-half
inch into the oil and immediately touched
to the lubrication point is an approved
method of applying 1 or 2 drops of oil.
The main advantage of this method is
that it avoids overlubrication.

(3)

(4)

42. Preparation for Lubrication

«. Gexerar. To lubricate the teletypewriter
thoroughly, it must be taken out of service and
partinlly disassembled as outlined in ¢ below.

b. Gresse GuN,  Fill the grease gun and oiler
as deseribed in paragraph 4le (2) and b (2).

¢, DISASSEMBLY.

To facilitate lubrication of

various parts and units, disassemble as follows:
(1) Disconnect the power during the lubri-
cating proc

a. Moror Uxir axp Bask.

|
ITtem No. Name of part

ond flg. |
e e e,
|
Motor unit

, 63 | Motor pinion and main-shaft gears.
2,03 | Motor bearing oilers (2) ... . i
3,63 | Governor-adjusting lever pilot screw. ... ...~

Base (SEND REC BREAK mechanism)

4, 63 Operating-lever shoulder serew.._._..._. ...
5, 63 Lower contact-lever shoulder serew
6, 63 Stop-lever shoulder serew
7. 63 Send-receiver-break levers at mmmlmg BCTeW._ - -

(2) Remove the cover.

(3) Remove the roll of paper and paper spin-
dle from the typing unit.

(4) Remove the typing unit from the
then remove the type-bar carriage.

(5) Remove the keyboard.

d. Creaxixa. With a soft clean brush or
clean lint-free cloth lightly dampened with solvent
(SD) clean all paris to be Inbricated. Wrap the
eloth around the end of a screw driver or an orange
stick to remove old grease and oil in hard-to-reach
places, Wipe dry with a clean lint-free cloth be-
fore lubricating.

. Lusrication, Location of the parts of the
teletypewriter to be lubricated are shown in figures
63 through 77. The type of Tubricant to be used
and specific instructions for lubricating each part
are given in the charts in paragraph 43. Ttems
need not be lubricated in the sequence given in the
charts, but all points must be Tubricated. Do not
lubricate the teletypewriter with the motor run-
ning. After lubricating, wipe off excess lubricant
with a clean lint-free cloth.

Caution: Do not apply lubricants in excess of
the quantities recommended.  Wipe off excess oil.

43. Lubrication Charts for Teletypewriters

The charts in this paragraph list the points ta be
Jubricated, the type of lubricant, and the quantity
tobeapplied. Item numbers are grouped by units
and inelude all points to be lubricated on each unit.
The item numbers are shown on veferenced
illustrations.

|
| Lubricant | Method and quantity

KS-7471 | Apply sparingly.

KS-7471 | Apply grease with gun or 4 or 5§ drops
| or | ineach.
KS8-7470
KS8-7470 1 or 2 drops.
)
.| K8-7470 | 1 or 2 drops.
| K8-7470 1 or 2 drops.
KS8-7470 1 or 2 drops. _
_.| K8-7470 1 or 2 drops ineach.
I
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Figure 63.

Motor unit and base, lubrication points,

TLE2921S




b. LusricatioNn ox Borrosm oF KEYBOARD.

ltw:ll (.\gn Name of part Lubricant Method and quantity

Keyboard unit

101, 64 | Selector bars, in slots and rollers_
102, bl Universal-bar pilot screws, on be
| Trip-off pawl link joint SRR
| Keylevers, on keylever shaft and keylever spring plate_
105, 64 Locking levers, between pins in selector bars_ .

1 or 2 drops each.
1 or 2 drops each.
1 or 2 drops.
1
1

or 2 drops.
or 2 drops.

103 eS|

|IHIII

-J;\-u L —pm
\

104 105
TM2215-75

Figure 6§. Botiom af kepboard, Iubrication points.
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¢. Lunrication ox Tor SibeE or Kevroarn.

Item No.

and fig.”

106, 65

107, 65
108, 65
109, 65
110, 65
111, 65
112, 65
113, 65
114, 65
115, 65
116, 65
117, 65

107

74

Name of part

in front and rear keylever guides (combs)
)

Space-bar loop at space-bar loop shaft

Transmitting shaft (2 oil cups) :
vboard transmitting-shaft clutch sliding member._ _
ns, on surf s (6)
| Lock-loop pilot

rings and roller.

oting shaft and guiding comb
ng levers, in loeking-lever comb

Cluteh throw
Trip-off and intermediate pawls.
Keyboard tr: nitting-shaft gear_

-repeat rod on each bearing, bushing, or point
ntact.

t=lever p

out lever bearings._

Method and quantity

1 or 2 drops.

1 or 2 drops.

Fill eups.

1 or 2 drops.

Apply a light film.

1 or 2 drops at each point.
1 or 2 drops at each point,
1 or 2 drops.

1 or 2 drops.

1 or 2 drops.

Apply sparingly.

1 or 2 drops,

TM2215-T6

Figure G5, Top of keyhoard, lubrication points.
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d. Tyre-Bar CARRIAGE ASSEMBLY.

e Name of part Lubricant Method and quantity
201, 66 | Type bars at each of 26 segment slots KS8-7470 1 or 2 drops.
202, 66 Jode bars, at posts...__.___ . KS-7470 1 or 2 drops.
203, 66 Code-bar bell cranks, on wearing surfaces___________| KS5-7470 1 or 2 drops.
204,66 | Pull-bar bail, on guide rollers and guide surface_____ KS-7470 Apply 1 or 2 drops of oil, then apply
and grease, then apply 1 or 2 diops of oil
£ KS-7471 on the grease,

205, 68 | Pull-bar bail plunger surface and rollers and surface of | KS-7470 Apply same as for item 204,

pull-bar bail guide post. and

i K8-T471
206, 68 | Pull-bar bail plunger guide roller (operating bail roller) .| KS-7471 Apply the same as for item 204,
and
| K8=7470

207, 68 Carriage-support rollers_. KS-7470 1 or 2 drops.
208, 68 Ribbon-reverse bail KS8-7470 1 or 2 drops.
200, 68 Ribbon-feed shaft bearings___ KS-7470 1 or 2 drops (3 oilholes).
210,68 | Ribbon-feed pawl feed lever._ . - KS§-7470 1 or 2 drops.
211,68 | Ribbon-feed pawl pivot serew and wearing surfac K8-7470 1 or 2 drops each.
212, 68 Ribbon-feed rachet KS-7470 1 or 2 drops.
213, 67 Ribbon lock-out bar, at type-bar segment slot_ .. .| K8-7470 1 or 2 drops.
214,66 | Ribbon vertical feed shalt, on upper and lower bearings . KS-7470 1 or 2 drops.
215, 66 Ribbon-feed mechanism gears___ ... KS-7470 Apply sparingly to gears.
216, 67 Ribbon-spool shafts on bushings (remove spools) KS-T7470 2 or 3 drops.
217,68 | Ribbon-reverse shafts, upper and lower bearings, KS8-T470 1 or 2 drops.

arms, pawls, and levers.
218, 67 Margin-bell pawl, at bottomof pawl____ ... -.| K8-7470 1 or 2 drops.
219, 67 Ribbon-shift lever and roller______ . .. KS-7470 1 or 2 drops.
220, 07 Ribbon-oscillator-lever shoulder serew and carriage- | K8-7470 1 or 2 drops.

casting slot.
221, 67 Spacing rack teeth, spacing gear, and travel .. KS8-7470 1 or 2 drops,
222,068 | Ribbon reverse detent roller_. ... .. ... K8-7470 1 or 2 drops.
223, 68 | Ribbon-feed shaft detent. ... . .ooooo.o. KS-7471 Apply sparingly.
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215 215

-
-~
203
TM2215-77
Figure 66. Front of type-bar carriage, lubrication points,
~
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Figure 67.

Top—rear of type-bar carriuge, lubrication points,

TM2215-78
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205

TM2215-79

Figure 68, Bottom of tupe-bar carriage, lubrication points,

e. Tyering Unir.

301, 69
302, 69
303, 69
304, 69
305, 69
306, 69
307, 71

308, 71

309, 70
310, 70

78

Item No,
and fig. |

Name of part

Bail unit assembly

v shaft bearings (2 oil cups, new style)__
spacing pawls
on-bail and printing-bail operati

Function-lever bail roller (2 bearings)

Function-lever bail roller surface. = Bt
Funetion-bail and printing-bail operating arm roll
Printing-bail blades where pull-bar bail plunger guide
roller engages blades (inside of both blades).
Printing-bail, adjusting screwhead_________

Vane frame assembly
Function levers, in vane frameslots________________

Function levers and motor-stop contact levers, in
slots in send-reeeive-break mechanism plate.

Lubricant

| K8-7470

K8-7470
KS-7470

K8-7470
K8-7470

Method and quantity

Fill cups.
1 or 2 drops.
1 or 2 drops at cach point.

Apply 1 or 2 drops of oil, then grease,
then 1 or 2 drops of oil on the grease.

Apply film of grease,

Same as for item 304 above.

1 or 2 drops.

Apply sparingly.

1 or 2 drops.
1 or 2 drops.




I‘l:x"]d?\;;:_ Name of part Lubricant Method and quantity

311,70 | Push bars and lateh bars, in function-lever comb.___| KS-7470 1 or 2 drops.

312, 71 | Sixth-vane extension spring, in slot in letters (unshift) | KS-7470 1 or 2 drops.
push bar (pilot).

313, 71 Vane pivot (pilot) serew______________________....| K8-7470 1 or 2 drops.

314, 71 Send-receive-break  mechanism  intermediate-lever | K5-7470 1 or 2 drops.
mounting serew and reset-lever shoulder and pivot
serews (be careful not to get oil on friction spring
washer of send-receive-break mechanism T-lever).

315,71 Vanes along front edges, where bell eranks slotted ends | KS-7470 1 or 2 drops.

lide gagement with vanes,

316, 71 Sixth-vane detent roller (back of vanes). | KS-T470 1 or 2 drops.

317, 70 | Locking function lever (6 points)... ... _.___ KS-7471 Apply grease in notches,

and 71,
Spacing shaft assembly

318, 70 | Vertical spacing =haft, in upper bearing; lower bear- | KS-7470 1 or 2 drops.
ing, fill oil cup.

319, 70 | Carriage-return, clutch-driven, and driving member | KS-7470 1 or 2 drops.

and 72. pProngs.

320, 70 | Spacing gear (lower) ... e .| KS8-T471 Apply sparingly.

Carriage-return mechanism

321, 72 | Carriage-return lateh bar, at point of engagement with | K8-7471 | Apply sparingly.
Iateh,

322 72 | Carriage-return, clutch-release fork wearing surface | KS-7470 1 or 2 drops,
and operating-lever bearings.

328, 72 | Carriage-return Iateh bar, reset bar, and operating- | KS8-7470 1 or 2 drops.
lever shoulder screw.

324, 72 | Carriage-return loek-bar lateh-link upper shoulder | KS-7470 1 or 2 drops.
SCrew,

325, 72 | Carriage-return spring drum bearing. .. ..-.| K8-7170 1 or 2 drops.

326, 72 | Carriage-return spring drum release-lever -Iqu(Iw KS8-7470 1 or 2 drops.
SCIew,

327, 72 | Lock-bar latch-link lower shoulder serew. 1 or 2 drops.

328, 72 | Upper arm latch bell-crank lower shoulder serew_ 1 or 2 drops.

320, 72 Lock-bar and upper arm latch, bell-crank shoulder | KS-7470 1 or 2 drops.
SCrew,

330, 72 | Lock-bar latch and left-hand side-frame shoulder- | KS-7470 1 or 2 drops.
SCrew,

331, 72 | Dash-pot piston rod, rubbed over surface of piston....| KS-7470 1 drop.

332, 72 | Dash-pot lever mounting screw, roller mounting pilot | KS=7470 | Apply sparingly; oil screws and roller;
screw, and point of contact with left-hand margin and apply grease at point of impact from
adjusting serew. KS-7471 carriage return,

333, 71 | Type-bar carriage assembly upper and lower track | KS-7470 1 or 2 drops.
surfaces and groove.

334, 72 | Carriage-return spring, through oilholes in drum K8-7470 1 or 2 drops.

335, 72 | Spacing stop lever and shoulder serew. . _____ KS8-7471 Apply sparingly.

336, 72 Carriage-return operating-lever stop screw . | KS-7471 Apply sparingly.

Signal bell function [
|

337,77 | Signal bell hammer arm and arm operating-lever | KS-7470 1 or 2 drops.
bearings. |

338, 77 | Signal bell reset bar and latch-bar shoulder screw_ . __| KS-7470 | 1 or 2 drops.

389, 70 | Signal bell latch bar, at point of engagement with | Ks-7471 Apply sparingly.
lateh. I
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L Name of part Lubricant Method and quantity
Shift-unshift mechanism
340, 77 | Shift link shoulder screw and shift and unshift push- | KS-7470 1 or 2 drops each.
bar shoulder screws (3).

341,77 Shift lever shoulder serew_ KS8-7470 1 or 2 drops.

342,77 Shift (horizontal) link extension and shift lever joint_ KS-7470 1 or 2 drops.

343, 77 Shift vertical link shoulderserew...___._.._________| K5-7470 1 or 2 drops.

1
Line-feed function '

344,77 | Line-feed push bar and line-fecd bail shoulder screw_ ! KS-7470 1 or 2 drops.

345,77 Line-feed bail mounting shaft_ . _____ | K8-7470 1 or 2 drops.

346, 77 | Line-feed vertical link and line-feed bail shoulder | KS-7470 1 or 2 drops.

SErew.
Margin bell
347, 77 | Margin-bell cam shaft, 2 bearings__________________| KS-T470 1 or 2 drops.
Main shaft
B8 S M A Al e e e = L[RKE-TATO Hold right end of teletypewriter up
[ about 6 inehes and remove oil plug.
| Fill shaft until oil runs out of the
left end.
352, 73 | Main-shaft clutch, driven member KS-7470 Oil freely.
353, 70 | Main-shaft clutch throw-out lever pivots. . KS-7470 Apply sparingly; oil, then grease, then
and oil—1 or 2 drops before and after
K8-7471 greasing,

354, T3 Main-shaft friction washers (4) - - oo oo oo™ | KS-7470 Saturate with oil,

355, 73 Loeking-cam and felt washer on selector-cam assem- | KS-7470 1 or 2 drops on cam, saturate felt

bly. washer,

356, 73 | Belector-cam sleeve, on each cam peak (8)._._______| OE 10 1 or 2 drops each.

357, 73 Main-shaft right ball bearing_ . _________ S o S | K8-7470 Apply 1 or 2 drops of K8-7470, turn

| and shaft; apply thin coat of KS-T471;
KS-7471. turn shaft a few turns; apply 1 or 2
drops of KS-7470,

358, 73 Main-shalt left ball bearing . - o oo oo KS-7471 Same as item 357,

and
KS-7470

350, 78 | Thrust bearing, on end bells._______ KS-7470 1 or 2 drops.

360, 78 | Spacing-cluteh spring coils_________ KS-7470 Permit oil to flow between prongs of
driven member of spacing eluteh and
worm gear sleeve,

801,73 | Bpring which compresses friction washers of selector- | KS-7470 Apply sparingly to coils (oil will flow

cam assembly. between prongs of nut on main shaft
and friction disk which engages this
nut).

362, 73 | Spacing gear unit stop sleeve, unit of spacing cluteh, | KS-7470 1 or 2 drops in each.

and printing-bail eam unit (2 oil holes).

308, 73 | Main-shaft cluteh caming surface KS-7470 1 or 2 drops.

364, 73 | Printing-bail and function-bail cam surfaces_ KS8-7471 Apply sparingly.

365, 73 | Spacing escapement ratehet teetho .. __________ KS-7471 Apply sparingly.

Selector unit
375, 76 Armature bearings (2) .. .____ K8-7470 1 or 2 drops each.
376, 76 | Trip-latch plunger, trip lateh, KS8-7470 | 1 or 2 drops each.
stop lever of range finder assembly. |
377,75 | Swords and selector levers, between separating plates. | KS-7470 1 or 2 drops each plate.

80
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Ttem No. |

and fig. Name of part Lubricant | Method and quantity
378,75 | T levers, on all points of contact__——_______________ KS-7470 | 1 or 2 drops.
379, 75 | Armature locking lever at mounting post and contact | KS-7470 | lor2 drops.
surface.
380, 75 | Locking wedge, at point of engagement with loeking | KS-7470 1 or 2 drops.
lever.
Note. Solector-cam sleeve is listed under main shaft, | |
|
Moator-stop mechanism |
381, 70 Motor-stop pawls shoulder serew and both motor-stop | KS-7470 1 or 2 drops.
and 75, lever bearings. (Right bearing under right side of
sword separating plates.)
382, 70 | Motor-stop release-lever bearing, eccentric and con- | KS-7470 1 or 2 drops.
and 75, tact surfaces, motor-stop contact-lever bearing, and |
at points where contact lever wears motor-stop
lever extension and protrudes through break mech-
anism plate in front of typing unit. (Points not
marked are under selector or typing unit.)

TM2215-80

Figure 69. Bail-unit assembly, iubrication points,
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Figure 70. Bottom of typing unit, ubrication points.
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Figure 71, Front of typing unit, lebrication points.
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TM2215-83

Figure 72,

Carriage-return mechanism, lubricalion poinis

354 356 354 358 352 364 354 359
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TM2215-84

Figure 73.

Main shaft, lubrication points.
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INTERNAL RING WICKS

CROSS WICK HOLES

CROSS WICKS o
—— 1"",:',’“ == ]
MAIN SHAFT WICK
TM2215-85

Figure 74. Main shaft, with lubrication wicks.
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Figure 75. Selector mechanism, lubrication points.

TM2215-87

Figure 76. Seclector mechanism rangefinder, lnbrication
points.

TM2215-86




:

f. Tyeixc Uit Less Type-Bar CARRIAGE ASSEMBLY.

Ttern No.
and fig.

401, 71
402, 71
403, 71
404, 71

405, 71

406, 77
407, 77
= 408, 77
409, 71
410, 77
411, 77
412, 77
413, 77

414, 71

415, 71

and 77
416, 77
417, 71

418, 77
119, 71

420, 71
421, 77

| Platen shift-des

Name of part

Platen unit |

Platen shaft bearings, in each shaft hub__.__________ |

Line-feed detent-lever eceentric shoulder serew. |

Line-feed detent roller.

Single-double line-feed lever between flat line-feed ‘
detent spring and line-feed detenting eam, and |
where single-double line-feed lever fits into groove
in platen shaft hub.

Line-feed pawl and single-double line-feed lever
shoulder serew. |

niroller. e s oo
Platen unit (pilot serews) bearings blhhl!iﬁ)-
Line-feed and shift vertical links (upper ends) .
Paper-finger supporting arms paper-guide bearirn
Paper-straightener rod lever bearings.
Paper-straightener rod supporting bearings. ...
Pressure-roller-release shaft and crank bearings. L
Pressure-roller-release cams, release lever bearings,
and spring-adjusting lever shoulder screws (6
points).
Pressure-roller shafts, on bearing surfaces (2 shafts,
4 points).
Pressure rollers (at each end and between rollers, at
spacer junctions).
Letters and figures stop serews (2) ... _______
Platen friction disk assembly, felt washers (with disks
spread apart), separating disks.
spindle bearings__________
feed eheck-lever shaft lk'arllll{xﬁ (each end).

Line-feed detent ratchet_ .
Left end of platen shaft before un-lalllm. |’|Il|l'll u'nnk

g. Moror-Uxir Beanixes,
(1) The motor bearings are packed with

grease before the motor leaves the factory
and under ordinary operating conditions
need no additional lubrieation for ap-
proximately 2 months. At times, when
only a motor bearing and not an entire
motor unit is received, the bearing may be
covered only with cosmoline to prevent
corrosion. Do not mistake this for the
type of lubricant designated for motor-
unit bearings. At the regular lubricat-
ing intervals, one or two strokes of the
plunger of the gun should apply sufficient
grease to each bearing.

Lubricant Method and quantity
KS-7470 1 or 2 drops.
KS-7470 | 1 or 2 drops.
| KS-T470 1 or 2 drops.
KS-7470 | 1 or 2 drops.
KS-7470 1 or 2 drops.
KS5-7471 Apply sparingly.
KS8-7470 | 1 or 2 drops.
KS-7470 | 1 or 2 drops.
KS-7470 1 or 2 drops,
KS-7470 1 or 2 drops.
KS-7470 1 or 2 drops. =
KS-7470 1 or 2 drops.
K8-7470 1 or 2 drops.
KS-7470 ! 1 or 2 drops.
KS8-7470 1 drop on each.
KB8-7470 Grease ends,
K5-7470 Saturate with oil.
KS8-7470 1 or 2 drops.
KS-7471 Apply grease sparingly, or 1 or 2 drops
of oil if sticking.
KS8-7471 Apply sparingly.
KS-7470 1 or 2 drops.

(2) To lubricate, press the nozzle of the gun
against the ball oiler pressure fitting and
force the grease into the hole by pushing
on the plunger of the gun. Be sure that
the bearings are not overloaded; over-
loading will result in the grease oozing
out of the end castings, being forced into
the motor, or being thrown on other parts
of the mechanism. After lubricating,
run the motor for a few minutes and then
wipe off any excess grease that has been
forced out of the ends of the castings.
Each time the gun is used for lubricating
a motor bearing, the plunger should first
be depressed slightly to make sure that
erease will be delivered.
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Figure 75,

44. Painting and Rustproofing

When the finish on the table has been badly
scarred or damaged, rust and corrosion can be
prevented by touching up bared surfaces. Use
F00 or 2000 sandpaper to clean the surface down
to the bare metal. Obtain a bright, smooth finish.

Caution: Do not use steel wool. Minute par-
ticles frequently enter components of the table
and cauge harmful internal shorting and ground-
ing of circuits.

a. When a touch-up job is neces
paint with a small brush.

'y, apply
‘When numerous sears

and scratches warrant complete repainting, re-
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Rear of typing

unit, lnbrication points.

move the components and spray paint over the
entire table.

4. Remove rust from the table by c
roded metal with solvent (SD). In s
it may be necessary to use solvent (8I)) to soften
the rust and sandpaper to complete the prepara-
tion for painting. Paint used will be authorized
and consistent with existing regulations.

45. Weatherproofing

a. Geseran,  Signal Corps equipment, when
operated under sev :limatic conditions such as
prevail in tropical, arctic, and desert regions, re-
quires special treatment and maintenance. Fun-




gus growth, insects, dust, corrosion, salt spray,
excessive moisture, and extreme temperatures are
harmful to most materials.

b. Trorrcar MarNtexanNce. A special mois-
tureproofing and fungiproofing treatment has
been devised which, if properly applied, provides
a reasonable degree of protection. This treat-
ment is fully explained in TB SIG 13 and TB
SIG 72.

¢. WiNter MAINTENANCE.  Special precantions
necessary to prevent poor performance or total
operational failure of equipment in extremely low
temperatures are fully explained in TB SIG 66,

d. Deserr MAINTENANCE.  Special precautions
necessary to prevent equipment failure in areas
subject to extremely high temperatures, low hu-
midity, and excessive sand and dust are fully
described in TB SIG 75,

Section Ill. PREVENTIVE MAINTENANCE SERVICES

46. Definition and Importance of Preventive
Maintenance

Preventive maintenance is a systematic series of
operations performed periodically on equipment
to maintain top efliciency in performance, to mini-
mize unwanted interruptions in service, and to
eliminate major break-downs. To understand
what is meant by preventive maintenance it is nee-
essary to distinguish it from trouble shooting and
repair. The primary function of preventive
maintenance is to prevent break-downs and the
need for repair.  On the other hand, the primary
function of trouble shooting and repair is to locate
and correct existing defects. Preventive mainte-
nance is of utmost importar The usefulness
of the entire system of communication depends
upon equipment being ready to operate at peak
efficiency when needed.

47. Introduction to Preventive Maintenance
Procedure

a. Preventive maintenance is divided into two
classes: work, which ean be completed while the
teletypewriter remains in service, and work that
requires that the teletypewriter be taken out of
service.

b. The first class of work is limited to operations
performed on the exterior of the teletypewriter,
the typing unit cover, the table, and the rectifier
power unit.

e. The second class of work includes operations
that require removal of the following items from
the table: the typing unit cover, typing unit, key-
bourd-transmitter, base, and rectifier power unit.

d. Detailed information on the individual test
requirements and adjustments of complicated
parts and mechanisms are not included in this

section of the manual. The preventive mainte-
nance checklist (par. 62) includes references to
detailed instructions required when making ad-
justments during the preventive maintenance
procedures.

e. Refer to paragraph 43 for lubrication and to
paragraph 45 for weatherproofing instructions.

f- Preventive maintenance procedures for com-
mon classes of parts are grouped as follows :

Typing unit cover exterior.

Table,

Keyboard.

Cords, cables, and wiring
Terminal boards and slip connections.

Keys and switches.

Rectifier power unit,

g. Detailed preventive maintenance instructions
are arranged as follows:

Preparation  for preventive
(teletypewriter out of service).

Table.

Base.

Motor unit.

Typing unit (less type basket).

Type basket.

Keyboard-transmitter,

Rectifier power unit.

A. When worn, broken, or defective parts are
found, repair or replace them. After all preven-
tive maintenance work has been completed (in-
cluding detailed lul ion procedure), res
semble the teletypewriter and make the following
adjustments and tests:

(1) Motor speed.
(2) Rangefinder setting.
(3) Local operating tests.

maintenance

Note. When any adjustment is made or changed,
alicays check adjustment of related parts of meech-
anism,
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48. Preventive Maintenance for Teletype-
writer Exterior (Equipment in Service)

a. TyeiNg Uxir Cover.

(1) Inspect the typing unit cover. Look for
dents, cracks, marred painted surfaces,
rust, corrosion, broken glass, loose or
missing screws, escutcheons, faulty
hinges, and damaged metal flaps (over the
polar-neutral key and rangefinder). See
that the copyholder is in good condition.

(2) Tighten all loose screws, hinges, escuteh-

eons, and the copyholder paper clip.
Clean the outer surfaces of the typing
unit cover with a piece of cheesecloth
slightly moistened with water. To re-
move oil, grease, or gummy stains on the
outer surface of the cover, moisten the
cloth with a little solvent (SI)). Remove
rust spots from exposed metal surfaces by
rubbing with an oily cloth. As soon as
possible, clean and repaint the exposed
metal surface.

b. Tanre.

(1) Inspect the table for breaks or cracks in
the metal. Look for marred painted sur-
faces, missing or loose serews, and dust,
dirt, or corrosion, especially at the front
of the table and on the front shelf.

(3

(2) Tighten all loose serews and other fasten-
ings. Tf loose power receptacles, jack

blocks, or terminal boards under the
front of the table are found, tighten them
(par. 146). See that the supports of
the front shelf ave secure. Make sure that
the rubber foot at the bottom of each leg
of the table is in place. Tighten the
serews at the back of the table that hold
the electrical service unit in place.

Clean the outer or painted surfaces of
the table, using cheesecloth and water,
or solvent (SD) as stated in a(3) above.
Use a suitable brush to clean out any dust
and dirt which might have acenmulated
in the corners of the front shelf. Repaint
exposed metal surfaces as soon as possible.
e, KEYROARD.

(1) Inspeet the keyboard. Look for eracked
keylevers. Note that the keyboard frame
is secure and is not cracked or broken.

(2) Tighten the two thumbscrews that hold
the keyhoard casting to the base (fig. 4).

—_
o
—
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Note that the keytops are secure on each
keylever.

Clean the keytops, keyboard frame, space
bar, and the top of the table immediately
under the keyboard. Use a damp cloth
to clean the keytops. Never use solvent
(SD) on rubber keytops. Remove rust
by rubbing with an oily rag. Clean and
repaint exposed, metal surfaces.

(4) Lubricate the keylever guide surfuces as
directed in paragraph 43.

d. Recrivier Power Ui,

(1) Make sure that power has been discon-
nected before touching this unit. Inspect
the exterior of the rectifier power unit.
Look for loose screws and fastenings.
See if the door can be fastened securely.
Look for cracks and dents and distortion
of the rectifier power unit cover. See that
the cover fits securely over the electrical
parts.

(2) To tighten eable and cord clamps and
electrical connections, remove the pro-
tective cover of the rectifier power unit.
Tighten the fastening screws that hold
the cover in place and those that secure
the door. If cords and eable appear to
be loose, refer to paragraph 57,

Clean the protective cover of the rectifier
power unit as deseribed in a(3) above.

(3

—

(3

49. Preparation for Preventive Maintenance
Inspection (Equipment Out of Service)

a. For a thorough preventive maintenance in-
spection the teletypewriter must be taken out of
service and partially disassembled as outlined in
s below. Prepare a suitable work table or bench
upon which to set the components after removal
from the teletypewriter table. Sprend several
sheets of paper under and around the work table
to catch small parts or hardware that may be
dropped during disassembly of equipment.

7. Remove the equipment from service and dis-
assemble it as follows:

(1) Disconnect the power from the teletype-
writer. If power leads are connected di-
rectly to a power terminal board, open
the service switch before disconnecting
these leads. If there is no service switch,
disconnect the power leads (using line-
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(2)

()

(#)

man’s gloves) at the terminals on power
terminal board. Refer to paragraph 20.

Caution: Be careful not to short-cir-
cnit the power leads by allowing them to
touch each other or any grounded part
of the equipment. AlZways tape exposed
ends of live conductors.
Disconnect the power cords from the ree-
tifier at the receptacles and the power
connections in the front of the table.
Disconnect the operating components by
pulling the red and black plugs out of
their respective jacks. Disconnect the
signal lines at line terminals Nos. 7, 8,
9, and 10 at the line and battery terminal
hoard of the table.

Note. Always tag each signal line as it is re-
moved from a terminal, o as to indicate polar-
Ity, location at the line terminal board, and type

of signal (neutral, pelar, or polarential) char-
acteristic of the related cirenit.

Remove the typing unit cover as follows:

(@) Remove the paper from the teletype-

writer. Remove the platen erank.

(£) Lift off the typing unit cover and set

(5)

it aside out of the way.
Remove the following components in the
order indicated :

(z) Remove the keyboard by loosening the

(b

—
—

thumbserews that hold the assembly
to the base (fig. 86). Set the entire
assembly aside and protect it against
dust and damage.

Unscrew and remove the three large,
flat, knurled screws that hold the typ-
ing unit to the base (fig. 4). Lift the
typing unit off the base and set it upon
a work table or bench so that it is sup-
ported by the hexagonal studs (fig. 14)
on the bottom of the typing unit.
Cover the typing unit and protect it
against dust, dirt, or damage.
Remove the relay (fig. 52) from the
base. Set the relay aside where it can-
not be damaged. Do not remove the
relay cover unless servicing is neces-
sary.

(d) Remove the mounting screws that hold

the motor unit to the base.
motor unit (fig.

Lift off the
12) and replace the
serews in the base so that they will not

be lost. Set the motor unit aside and
protect it so that the governor will not
be disturbed. Protect the motor unit
against dust and damage.

Lift the base so that the cords and
wiring at the right front corner can
be pulled through the cut-out hole in
the table top. Do not use force to pull
the plugs at the ends of the cords
through the cut-out hole.

Lift the rectifier off its shelf at the
front of the table. Place it where it
will not be damaged or dropped. Pro-
tect it against entry of dust and dirt.

-~

(e

(f

~

50. Preventive Maintenance for Teletype-
writer Table

. Tor. Inspect the protective pad and the
steel channels that hold the pad in place. Look
for worn spots and cut or frayed edges on the
pad. Examine the pad guides or molding. Lo-
cate broken, cracked, or bent edges and corroded
or rusted places. Tighten all mounting serews,
Tighten the rails or metal moldings that hold the
protective pad in place, and restore them to their
normal condition by carefully bending the edges,
Brush away all dust and dirt and clean corroded
places. Use an oily rag to remove rust spots.
Clean and repaint exposed metal surfaces. Use
a stream of clean dry aiv to blow out dust from
between contacts and springs. If the protective
pad on top of the table cannot be cleaned, replace
it. To remove gummy, oily, or greasy spots from
the table top, use cheesecloth moistened with sol-
vent (SD). DBrush out dust and dirt from the
under surface of the table.

b. Exps axp Froxr, Inspect the ends of the
table. They are made of sheet steel and may be
cracked or dented, or the paint may be marred and
exposed surfaces rusted. Open and expose the
interior of the electrical service assembly in the
front of the table (drop the hinged cover by
loosening two bottom screws).  See that the line
and test ]u{k;- are in good condition and that they
operate normally.

¢. Froxt or TapLe, Inspect the electrical out-
lets. electrical service assembly (opened), and
other electrical connections. Look for loose
mounting screws, dirt, dust, rust, or corrosion.
Examine the mounting holes into which the serews
are fastened. Note any bent, cracked, or broken

21




metul or bukelite receptacles or fittings. See that
terminal boards are held in place securely. If
any mold is noticed, burn a 50-watt lamp or other
suitable heating unit inside the table until sur-
faces are thoroughly dry. Tighten all screws.
If necessary, replace or tighten the signal or
power line terminal boards and connections.
Tighten the jack blocks, the electrical outlets, and
the receptacles. Do not remove them to tighten
conductors that terminate at these connection
devices. Brush out all dust and dirt from the
shelf npon which the rectifier power supply rests.
Use a suitable brush or stream of clean dry air to
clean out the compartment in which the line and
power terminal boards are located. Blow all dust
and dirt out of the compartment that holds the
jacks and line resistors. See if jack springs and
resistors require tightening. Clean away all
corrosion and rust. Remove rust, then clean the
surface and paint all exposed metal surfaces. If
the table has been weatherproofed, apply the pro-
tective coating where it is necessary. Do not
damage the weatherproof coating that protects the
conductors which terminate at electrical recep-
tacles, ontlets, and jacks.

d. Back or Tapie. Brush out dust and dirt
from the under surface of the table. Clean all
surfaces as described in @ above.

¢, Apsustaents. The only parts of the table
that may require adjustment are:

(1) Electric power connections and contacts
in power terminal boards, plugs, recep-
tacles, and outlets.

(2) Electrieal signal cirenit contacts in line
terminal boards and line jacks.

Nuote. De sure to elose the electrieal service
asgembly cover,

51. Preventive Maintenance for Teletype-
writer Base

a. Inspect the base for loose screws, cracked or
chipped paint, broken or damaged metal parts,
cracked or broken electrical contaets, and insulat-
ing materials. Adjust, repair, or replace fuse
blocks, electrical outlets and eleetrical terminals
and conthets as directed in paragraph 198.

¥. Tighten all screws, nuts, and bolts of the base.
See that the terminal boards, electrical outlets, and
fuse block are securely in place. If spring con-
tacts such as those that complete the electrical eir-
cuits to the typing unit, motor unit, keyboard-
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transmitter, etc., and the SEND REC BREAK
contacts require tightening, refer to chapter 4.
See that the corner mounting feet at the bottom
of the base unit are tight and that the bottom plate
is securely fastened in place.

¢. Use a lint-free cloth or soft brush to elean the
base. Use a stream of clean air to blow out dust
and sand from inaccessible places. Use an oily
rag to remove rust spots.  Clean away all corro-
sion and any oil that may have dripped onto the
base from the typing unit or motor unit. The
bottom plate of the base may be removed, if neces-
sary, to clean under the surface containing the
keyboard, motor unit, and typing unit spring con-
tacts. Do not attempt to clean contact springs.
Clean and repaint all exposed metal surfaces.
Renew the weatherproof coating, if necessary (par.
45).  Clean dust from resistors and capacitors in
the relay mounting. Clean only the outside cover
of the relay unless the relay appears to be causing
trouble, in which case adjust as directed in chap-
ter 4.

d. The rails upon which the keyboard-transmit-
ter slides onto the hase, the surfaces upon which
the typing unit rests, and certain other points may
require lubrication. Refer to paragraph 43 for
lubrication instructions for the base unit,

52. Preventive Maintenance for Motor Unit

a. The motor should turn freely, smoothly, and
quietly when turned by hand and when under
power. Check the motor unit for evidences of
overheating, which may be indicated by discolora-
tion or a smell of burned insulating material,
Look for loose pinion-holding serew, loose gover-
nor (to shaft) holding screw, motor mounting
serews, looseness of the target, and broken or bent
governor bracket. See that the lamp, switch, and
lamp housing are in good condition. If they are
not in good condition, refer to paragraph 203,

. Tighten the serews that hold the motor to the
motor unit base plate. See that the governor-ad-
justing bracket, governor-adjusting lever, target
lamp, and lamp housing are secure. Tighten the
pinion on the motor shaft, if necessary. Tighten
the target on the motor shaft. Do not adjust the
motor plate adjustment serew (fig. 252).

¢. Clean the exterior of the motor only. If the
commutator appears to be marked or dirty, clean
it as instructed in chapter 4. Remove all dust,
dirt, grease, and corrosion from the outside of the




motor, external motor-governor contacts, and
motor mounting plate. See that the governor is
clean and the wires leading to the motor are intact
and clean. If they are oil-sonked and require re-
placement, proceed as directed in paragraph 203,
Clean and repaint all exposed metal surfaces.

. Adjust the motor unit, governor bracket, and
governor lever as directed in chapter 4. Adjust
the motar alinement as instructed in paragraph
365, Make other adjustments of the motor umit in
aceordance with instruction in paragraphs 399 to
409,

¢, Lubricate the motor unit in accordance with
instructions in paragraph 43.

53. Preventive Maintenance for Typing Unit
(Less Type-Bar Carriage)

Remove the type-bar carriage and place it aside
where it will be protected from dust, dirt, and
damage.

a. Inspect the typing unit for—

(1) Cracks or other damage to the frame
casting.
(2) Loose, broken, or missing mounting
SCIeWS,
Bent, broken, or worn levers, vanes, roll-
ers, beari shafts, and gears, and see
that all parts move freely. =
(4) Missing, broken, or distorted springs and
spring posts.

—

(5) Binding. excessive wear, or damage to
the main shaft and associated gears, bear-
ings, cams, clutches, and springs. :

. Tighten loose screws, bolts, or nuts, only if
they are not a part of some adjustment. 1f part
of an adjustment, adjust only according to
chapter 4.

e Use a piece of elean cheesecloth (or other lint-
free cloth) folded over a stick of wood of appro-
priate size to remove all grease and oil that have
accumulated dust and dirt. Clean between the
vanes, between the printing bail blades, between
the function levers, and in other relatively hard-
to-reach places. Be eareful not to bend or distort
any of the metal linkages. Use a clean cloth to
remove oil or grease from all accessible surfaces.
Do not permit dirt, grit, or other foreign matter
to drop into bearings or on working surfaces.
Wipe each bearing with a piece of clean cloth.
Loosen the rangefinder retaining screws. Remove
the left screws completely and ship the rangefinder
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off the remaining screw (with the slotted serew
hole). Use a clean piece of cloth folded over a
stick to remove oily deposits of dirt, dust, paper,
lint, ete., from the outer surface of the selector
magnet mechanism and rangefinder. Flush the
selector mechanism by pouring a small amount of
solvent (SD) between the separator plates. Re-
peat the flushing process as necessary. Use only
about 1 tablespoonful of solvent each time. Do
not take the selector mechanism apart unless the
foreign material cannot be removed by flushing.
Only well-qualified personnel will disassemble the
selector mechanism. To remove the glaze and
aid in eliminating paper slippage, wipe the platen
surface with a piece of clean cheesecloth slightly
dampened with solvent (SD).

Caution: Use dry-cleaning fluid sparingly on
rubber platens. Excessive amounts of dry-clean-
ing fluid will swell the rubber and cause it to split.
This makes the platen unfit for further use.

d. Make only those adjustments directed in
chapter 4, unless trouble or defects are found.
These adjustments are to be made only by
thoroughly experienced personnel who are
equipped with the necessary tools, gnges, spring
seales, ete. The exact requirements for these ad-
justments, and others if necessary, are given in
chapter 4.

. Lubrication instructions for the typing unit
are given in paragraph 43.

54. Preventive Maintenance for Type-Bar
Carriage

a. Inspect the type-bar carriage for the follow-
ing:
(1) Missing mounting serews, bolts, and loose
parts.
(2) The frame for cracks or other damage.
(8) Each bell crank, code bar, and type bar
to determine that parts are not bent or
distorted, and that they are in good con-
dition and operate freely.
Each type bar for missing or damaged
type pallets
(5) Levers, gears, shafts, and bearings for
signs of excessive wear or damage, loose
parts, or excessive oil or grease.
(6) Missing, broken, or distorted springs.
B. Tighten all loose screws, bolts, and parts
other than those that are adjustments. For adjust-
ments, refer to chapter 4.

(4

~

93




. Prepare a pad of cheesecloth large enough to
cover an area about 8 inches square. Insert this
pad between the type bars and the backstop so
as to catch dirt and cleaning fluid (solvent (SD)).

(1) Wipe the face of the type pallets with a
piece of cheesecloth moistened in solvent
(SD). Do not bend the type bars.
After the pallets are dry, brush them
with a clean, dry typewriter brush.
Repeat the cleaning process as necessary.
Tilt the type-bar carriage and flush the
solvent through the segment slots.

Caution: Flushing with dry-cleaning
fluid destroys existing lubrication. Re-
lubricate the parts after they are thor-
oughly dry.

d. Refer to chapter 4 for necessary adjustments.
Adjust the type-bar carriage as required. Ad-
just the ribbon mechanism.

e. Refer to paragraph 43 for lubrication
instructions.

@
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55. Preventive Maintenance for Keyboard
and Transmitter

a. Inspect the keyboard-transmitter for the
following :

(1) Cracks or other damage to the frame and
the mechaniecal linkages that connect the
transmitter mechanism to the keyboard
assembly.

(2) Loose, missing or broken serews, nuts,
bolts, fastenings, and electrical connec-
tions. Frayed or broken wire insulation
and oil-soaked wiring or insulation.

(3) Levers, pawls, latches, selector bars,
springs, bearings, etc.  See that all parts
move freely and are not damaged or
broken.

(4) Missing, broken, or illegible keytops.

(5) Missing, broken, or distorted springs.

(6) Damaged or broken drive-shaft gear and
associated gear clutch and bearings for
binding.

(7) Transmitting contact assembly for worn,
burned, or dirty contacts and insulation.

b. Do not tighten parts which require clearance
or tension adjustments. For tightening electrical
connections, refer to chapter 4. Tighten all
screws and bolts that are not part of an adjust-
ment.
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¢. Clean the keyboard and transmitter as
follows:

(1) Clean the keytops with a piece of cloth
moistened in water.

(2) Blow out or brush away dust and debris
that may have accumulated in the trans-
mitter mechanism and around the me-
chanieal levers connecting it to the key-
board.

(3) Burnish or file the contacts if dirty, built-
up, or pitted.

(4) For complete disassembly, repair, or ad-
justment instructions, refer to chapter
4. At that time normally inaccessible
points of the equipment may be reached
for cleaning.

d. For adjustment of the transmitter and key-
board, refer to chapter 4.

¢. For lubrication data refer to paragraph 43.
Make certain that the transmitter shaft is well
lubricated and turns freely.
56. Preventive Maintenance for Rectifier
Power Unit

Place the rectifier power unit on a table or bench.
Lift off the cover,

a. Inspect for loose connections, damaged or
broken parts, and defective or burned-out wiring.
Look for evidence of overheating, noting whether
the transformer, filter reactor, and the selenium
rectifying stack appear to be discolored. Check
for corroded or burned-out fuses. Remove any
strap used to strap a blown fuse, Loolk for loose
eable or cord connections and for loose connections
at the tap-and-fuse cord panels.

b. Tighten all loose screws, bolts, nuts, cable
clamps, ete. See that the terminal screws on the
tap, fuse, and cord panels are tight. Do not
tighten the drawbolt of a stack type rectifier unit.
Solder any loose or broken connections, Bend the
prongs of power plugs to insure a tight fit in the
sockets.

¢. Use a suitable brush, a stream of elean dry air,
and cheesecloth to clean away dust, dirt, and oily
or gummy deposits. To remove stains or dirt that
eannot be removed with a eloth dampened in water,
use a cloth dampened in a small quantity of sol-
vent (SD). Use (only if absolutely necessary) a
small brush such as a camel’s-hair touch-up brush
to clean between rectifier stack disks, Remove all
rust spots with an oily rag. Repaint all exposed




metal surfaces, and arrange to restore weather-
proof coatings as directed in paragraph 45. To
remove corrosion from fuses or their holders use
No. 000 sandpaper or crocus cloth and wipe clean
with a dry cloth.

57. Preventive Maintenance for Cords,
Cables, and Wiring

Preventive maintenance procedure covered in
this paragraph applies to the wiring located in the
following items: the base, the typing unit, the
keyboard-transmitter, the motor unit, and the
rectifier power unit. Wires which are tied to-
gether or cabled are sometimes called wiring har-
ness. Wiring on equipment which is operated
in all kinds of weather and moved over many kinds
of terrain is subjected to severe punishment ; there-
fore, check the wire at all times.

a. Inspect for eracked or deteriorated insula-
tion, frayed or eut insulation at connecting or sup-
porting points, and strain due to improper place-
ment. Look for kinks and poor supporting means,

b. Tighten loose fasteners, cable clamps, and
wiring connections. Be sure to tighten ground
connections, A loose or inefficient ground may
interfere with operation of the equipment in a
manner diffieult to trace, and may also nullify
lightning protection for equipment and personnel.
Repair loose or broken soldered connections.

¢. Clean connector straps when necessary. To
clean a connector strap, remove it and scrub it
with a clean brush dipped in solvent (SD). Dry
it thoroughly with a cloth. If connectors are
corroded, clean them with No. 0000 sandpaper.
The contact surface of a connector should always
be clean and bright. Remove corrosion, rust, dirt,
and dust from ground connections. Make sure
that the onter insulating cover of cords and cables
is wiped clean. If necessary, use a clean cloth
moistened in water. Never use oil or solvent
(SD) on rubber insulation. If the weatherproof
coating of fabric-covered wire requires renewal or
repair, refer to paragraph 45. Clean plugs with
polish, metal, paste,

d. Adjustment of wiring is normally confined to
arranging it so that it does not interfere with
operation of mechanieal parts. It may be neces-
sary to resolder connections or to replace wiring
or conductors when they become worn or damaged.

58. Preventive Maintenance for Terminal
Boards and Slip Connectors

Terminal boards used as receiving, connecting,
and distributing points for electrical circuits are
usually made of a strip of insulating material and
one or more types of electrical connectors. These
devices may be either solder or screw terminals,
contact springs, or contact lugs. They require
little preventive maintenance unless the wiring is
changed.

a. Inspect terminal boards for cracks, breakage,
dirt, and loose connecting or mounting screws.
Examine the connections for mechanical defects
(broken or stripped screws and threads), dirt,
grease, and corrosion,

b. Tighten loose screws, lugs, and mounting
bolts. Use tools of the correct size. Do not strip
threads by exerting too much force. Solder loose
or broken connections.

¢. Using a clean dry brush, clean the terminal
boards. Wipe off excess moisture with a clean
dry cloth. When necessary, the insulation strips
may be cleaned with a cloth moistened in solvent
(SD). Wipe thoroughly and remove all lint.
Remove and clean corroded or loose connections
with a piece of No. 0000 sandpaper or crocus cloth.
Use carbon tetrachloride to clean electrieal con-
tact surfaces of all connecting devices.

d. Adjust the spring tension of contact springs
when necessary. To increase spring tension, take
hold of the spring near its anchor point with a
spring bender or a pair of duck-billed pliers.
Twist the tool slightly in the direction in which
it is desired to increase the tension, and move the
tool continuously along the slight bow (or curva-
ture) in the spring. Test the action of the spring
after each adjustment, Be careful to keep all
soldered connections intact. If resoldering is
necessary, refer to chapter 4, Never lubricate an
electrical contact.

59. Preventive Maintenance for Keys and
Switches

a. All keys and switches on the teletypewriters
are grouped as a common class.  No specific infor-
mation is provided for any particular key or
switch.

b. Inspect the mechanical action of each key
and switch. Look for dirt or corrosion. Operate
each key or switch to see that it moves freely.
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Note the amount of spring tension and any
excessive looseness.

¢. Tighten loose serew lugs and mounting bolts.
Remove loose connections which ave dirty or cor-
roded, and clean them before tightening or solder-
ing. Tighten switeh connections and repair
broken solder connections.

d. Wipe off excess moisture. Clean the exterior
surfaces of keys and switches with a stiff brush
moistened in solvent (SD). Never apply solvent
(SD) to rubber keytops. Clean corroded and
dirty contacts when necessary. Use a burnishing
tool to polish contact surfaces after cleaning with
abrasives such as No. 0000 sandpaper, erocus cloth,
or a contact file. If contacts are pitted or burned,
use the contaet file to restore the surfaces and
then polish with a burnishing tool.

¢. Never lubricate an electrieal contact surface.

If mechanical linkages require lubrication, refer
ssary instruction.

to paragraph 43 for the nee

60. Preventive Maintenance Schedules and
Records

a. A chart should be prepared showing the vari-
ous teletypewriter sets in the installation, the
average number of hours of operation daily, the
o the routines are scheduled, the dates the
routines are completed, and by whom completed,
Figure 78 shows a typieal schedule, The schedule

3

should be based upon accurate information and
should be revised from time to time as conditions
change. The record form used may cover time
mtervals of 1 month, 2 months, or any other in-
terval desired by the officer in charge of the instal-
Intion. The time intervals for
equipment routines are—
(1) Equipment in operation 12 to 24 hours
daily—routine every 10 days.
(2) Equipment in operation 8 to 12 hours
daily—routine every 15 days.

recommended

Figure 78. Tppical preventive
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(3) Equipment in operation 8 hours or less
daily—routine every 30 days.

5. The above time intervals for equipment rou-
tines are based on operating conditions such as are
found in the average business office in the conti-
nental United States. When equipment is being
operated in localities where there are extreme tem-
peratures, excess moisture, dust, dirt, or sand, or
other adverse conditions, the routine schedules
should be established on whatever intervals are
necessary to keep the equipment in operating con-
dition.

61. Use of Preventive Maintenance Check-
list

Paragraph 62 is a preventive maintenance
checklist for Teletypewriters TT-3/FG and
TT-6/FG. Preventive maintenance procedures
which operators may perform are indicated in o
below. Preventive maintenance procedures de-
seribed in paragraph 625 are those which only
more qualified maintenance personnel perform.
The time intervals shown on the checklist may be
reduced at any time by the loeal commanding offi-
cer. However, for best performance of the equip-
ment, the operations must be performed at least ns
frequently as called for in the checklist.

62. Preventive Maintenance Checklist for
Teletypewriters TT-5/FG and TT-6/FG

a. PrevexTive MAINTEXANCE BY OPERATORS.

1| Teletype=
writer ex- |
terior,

Daily. .| Tnspect for  damaged
places, chipped paint,
dirt, dust, rust, corro-
sion, and loose or miss-
ing screws.  Tighten all
looseserews. Clean with
clean dry cloth slightly
moistened with solvent

|  (SD) to remove oil,

| grease, or foreign matter.
| Wipe with dry cloth.

2 | Rectifier..._.| Daily__| Check for cleanliness.

i Clean with elean dry
|

cloth same manner
| that item No. 1 is
| cleaned.

Daily_ .| Check and adjust motor

speed (pars. 22b. and

3 | Motor speed..

S
&2

b. PrEVENTIVE MAINTENANCE By FiEnp Main-
TENANCE PERSONNEL.

s
2,
Whattocheck |55 How to check
£3
1 | Typing unit X | a. Clean all mechanical parts;

| (less type- inspect and adjust range-
| bar finder setting (pars. 22e
carriage). and 285), the armature
trip-off eccentric serew

adjustment  (par. 282),
‘ and the selector armature
| | end play and locking
| wedge (pars. 263 and
267). Inspect, clean, and
adjust the magnet bracket
(par. 284), the carriage-
| | return  latch-bar  latch
| | (par. 337), and the car-
‘ | ringe-return lock-bar latch

| cccentric serew (par. 338).
b, Inspect spring posts (2}-
| pound (or more) tension),
¢. Inspect the function-bail
eam roller, the function=
| lever bail roller pivot
| bearings, the printing-bail
‘ cam roller, and the eam
| roller pivot bearings.

Tuspeet, clean, and adjust

| relays (pars. 414 through

| 118).

Tnspeet and adjust the plat-
en assembly (pars, 194
and 287); the dash pot

‘ (pars. 346 and 377); the

left-hand margin adjust-

‘ ment (pars. 377 and 369).

| Inspect, elean, and adjust

| the motor-stop econtacts

‘ (par. 277) and the slip

I

|

=

-

connections  (pars. 198

| and 413).

| ¢. Lubricate the entire mech-
anism (par. 43).

. Inspect and clean all me-
chanical parts (par. 163).

‘ b. Inspect andadjust the ribbon

=

2 | Type-barcar- | X | g
riage.

| mechanism; check the

1 type-bar back stop (par.

232).

! Lubricate the entire moch-

| anism (par. 43).

. . Clean all mechanical parts

| (par. 163).

. Inspect, clean, and adjust

| the transmitting contacts
(par. 382).

b

o
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b. PREVENTIVE MAINTENANCE BY FIELD MaIx-
TENANCE PErRsoNNEL—Continu

b. PrREVENTIVE MAINTENANCE BY F1ELp MaIn-
TENANCE PErsonNEL—Continued

e. Lubricate the entire mech-
anism (par. 43).
4. | “Basaze-- S X | a. Inspect and clean all me-
chanical parts (par. 163).
b. Inspect, tighten, and clean
terminal boards and clip
connections (par. 163)
and cords, wiring, and
plugs (par. 163).
¢. Clean and adjust the send-
receive-break mechanism
(par. 300).
Inspect and clean the motor
switeh (par. 163).
. Lubricate the entire mech-
anism (par. 43)
. Clean the exterior
163).
. Check general over-all econ-
dition (par. 167).
Inspect and tighten the
motor pinion gear.,
Inspeet and clean the arma-
ture commutator, brushes,
and brush holders (par.
169).
e. Inspect and clean the gov-
ernor (pars. 179 and 181).
Inspect, tighten, and clean
the wiring and the light
switeh.
¢. Lubricate the entire motor
unit (par. 43).

]

=l

Motor unit...| X

(par.

o

B

L

Sk

98

b o H =
£ | What tocheck Eé How to check £ | Whattocheck |Z% ow to check
i £ 3 Ee
Keyboard— ¢. Inspect, tighten, and clean 6} Table:. = __._ X | Imspeet, tighten, and clean the
Continued the terminal board and entire table, especially ter-
the wiring (par. 163). minal boards, switches, wir-
d. Inspect and clean the polar- ing, and jacks (par. 163).
neutral key (par. 163). 7 | Rectifier___._| X | a. Clean the entire reetifier

(par. 163).

b, Inspect, tighten, and clean
cords and wiring, and the
rectifier stacks.

e. Inspect, tighten, clean, and
adjust the tap-changing
panel (par. 428).

d. Cheek fuse (pars. 146 and
163).

* X indicates when operations are to be performed and is determined by
average hours of use as follows:

Normal e Tropleal temy

Up 1o 8 hours per day. | Every 30 days
810 12 hours per day. .| Every 15 days.
12to M hours per day..| Every 10 days_..

Every 15 days.
Every 10 days.
.| Every 7 days.

63. Trouble-ShootingonOrganizational
Maintenance Level

Trouble-shooting on the organizational main-
tenance level requires that trouble be traced to the
faulty component as quickly as possible. It must
then be determined whether the component can
be repaired on the organizational level or must be
sent to a field repair shop. Within the scope of
the personnel and tools available, follow the
trouble-shooting and repair instructions contained
in chapter 4.
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CHAPTER 4
FIELD MAINTENANCE INSTRUCTIONS

Section |. GENERAL REPAIR PROCEDURE

64. Outline of Repair and Adjustment Pro-
cedure

Service failures can be kept to a minimum by
careful handling of equipment during installa-
tion, by completing preventive maintenance as
specified in chapter 3, and by thoroughly investi-
gating and correcting all troubles which are en-
countered. When service faults are discovered, a
definite plan of corrective maintenance procedure
will reduce both the time the equipment is in-
operative and the amount of work required to com-
plete the repairs. Section IT includes a complete
explanation of the purpose and operation of the
various parts and circuits. An understanding of
how the various mechanisms function will assist
greatly in determining when the equipment is
operating correctly, when it requires repairs, and
when repairs are required whether it will be more
practical to replace a part or to make the repair.

65. Trouble Locating

Section IV deseribes methods of isolating and
locating different troubles. It also provides step-
by-step analysis procedures in the form of trouble
analysis charts,

a. Toors axp Tesr Equiement. Paragraphs
37 and 38 describe the tools and test equipment
normally required. With these items, all of the
clearances, spring tensions, speed of rotation, and
other adjustments necessary to determine that
the entire teletypewriter is functioning properly,
may be checked.

#. Reram axp Rerracemest. This chapter
furnishes recommended procedures for the repair
and replacement of those parts and units which
experience the most wear. Only qualified and
authorized personnel should attempt repair and
replacement.

¢. Requmestexnts axp Apsustment, This chap-
ter furnishes all the test requirements and ad-
justment values required to make a complete check
and adjustment of all teletypewriter mechanisms.

Section |l. DETAILED FUNCTIONING OF EQUIPMENT

66. General Theory of Operation

a. Generarn.  Teletypewriters are motor-driven
electromechanical devices that can interchange
typewritten messages between two or more points
connected by appropriate communication chan-
nels. Basically, each teletypewriter converts
mechanical motion into electrical impulses when
transmitting. When receiving, they convert elec-
trical impulses into mechanical motion. The
material in this section of the mannal discusses the
sequence of mechanical operations of the trans-
mitting equipment that results in the transmission
of electrical impulses, and the final mechanical

action at the receiving teletypewriter necessary
for the typing of messages. The components dis-
cussed in this section are the keyboard-transmitter,
the typing unit, the base unit, the table, the recti-
fier power unit, and the motor unit which provides
mechanical power for the other components of
the equipment.
b. ELECTRICAL.

(1) Power civeuits. The power circuits of
Teletypewriters T'T-5/FG and TT-6/FG
consist of the incoming power lines, wir-
ing, switches, fusing devices, receptacles,
and outlets. In addition, the base upon
which the motor unit is mounted contains
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DASHPOT
LEVER

GARRIAGE RETURN
LOCK BAR-

SELECTOR ARMATURE
SPRING

SELECTOR
MAGNETS

RANGE
FINDER

RELAY (60)
TERMINAL
BLOCK

FUNGTION
LEVE]
SPRINGS
SEND-RECEIVE

SPINDLE RETAINING PLATE

PRINTING

BAIL SINGLE DOUBLE
LINE FEED LEVER

BLADES

BREAK MEGHANISM

(2)

Fignre 79,

wiring and slip connections by which
power is brought to the motor unit. The
power cireuits are discussed in para-
eraphs 108 through 120, The rectifier
power unit is diseussed in paragraph 120.
Signal cirewits. The incoming signal
lines, as well as the conductors for the
send cirenits, are completed by means of
the line terminal boards at the table. The
signal line ]ul-lw (fig. 136) are used to con-
nect the typing unit and keyboard-trans-
mitter to the line. Signal circuits of
Teletypew viters TT-5/FG and TT-6/FG
are arranged so that the transmitting
contacts of the keyboard-transmitter di-
rect their signals to the selector magnets
of the teletypewriters with which they

communicate. The local selector magnet
(through the polar line relay) also re-
ssion from both the remote

ceives transmi

Teletypirer

(3) Local eircuits.

* eirenit also is provided.

LEFT MARGIN
ADJUSTING SCREW

PULL BAR BAIL
GUIDE ROLLER

CODE BARS 3
BELL GRANKS

TRANSMITTING
GONTAGTS

MOTOR SWITCH

POLAR NEUTRAL KEY

SPAGE BAR
KEYTOP

j KEYLEVER TMZ215-88

e, asxembled, less cover.

e local cirenits of
riters are Ihﬁ“;l‘ h-\ \\‘Ilii']]
the selector magnet and associated mech-
anism of the typing unit are energized.
The local cireuits are shown in figures
143, . Figure 150 shows the
'nt-mm-nu‘m of the terminal boards on
the base which complete the power and
sigmal circuits to the various assemblies
and operating components. A local test
The line cord
plugs may be plugged into the test jacks
(fig. 136) so as to connect the operating
components of these teletypewriters in
thiscirenit. Line current adjustment for
the local test uit is provided by the
2.500-0hm resistor (fig. 151). The other
resistor (2,000-ohm) shown in figure 151
is used when these teletypewriters sup-
ply current to the line.

these teletypew!

. Mecuanican. The sequence of mechanical
operations that are performed when Teletype-
5/FG and TT-6/FG are operated is

and local transmitting contacts, except
when the equipment is arranged for full-
duplex operation. writers TT-
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SELEGTOR
UNIT

Figure 80.

deseribad in the following paragraphs. Adjust-
ment data for the mechanical assemblies appears
in section VII of this chapter.

67. Motor Unit
(fig. 81)

a. Descrirrion axp Pureose,  The motor unit
is an assembly mounted upon a base plate and
comprises a motor with a governor and rotating
target, and a lamp and lamp bracket. The lamp
is used to illuminate the target during adjust-
ment of the motor speed. The motor is series-
wound and operates on 50/60-cycle ac.  Mechan-
ical power for the typing unit is provided by
gearing it to the shaft of the motor. The motor
mounting plate may be moved laterally for proper
horizontal alinement with the main shaft gear, and
a motor adjusting screw provides for proper ver-

TYPE BARS

PULL BARS

GODE BARS

VANES

BELL CRANKS

TM2215-90

Typing unit with receiving mechanism, left front view,

tical alinement.  The motor unit is shown in place
on the base unit (fig. 81).

. Oreramion. The motor operates continu-
ously at 2,100 rpm.  Power for the motor 18 pro-
vided by connections on the cord panel of the
rectifier power unit. The motor speed is adjusted
by means of the governor.  Proper speed is deter-
mined with the speed indicator and target.

€8. Governor

. Descureriox axn Pureose. The governor
(fig. 81) is attached to the end of the motor shaft
opposite the shaft upon which the motor pinion
is fastened. The governor resembles a flywheel
and has a series of white and black spots painted
on its outer rim.  The alternate black and white
segments constitute the target by which correct
speed is determined with the speed indicator. The
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GOVERNOR

GOVERNOR  SEND-RECEIVE  ApJUSTING
TogGLE ADJUSTING  BREAK KEY BRACKET
swiTeH LEVER

BRAGKET

SIGNAL LINE TARGET
TAND POWER LAMP
ERMINALS 2
\

GOVERNOR

TARGET

MOTOR ADJUSTING
AND LOCKING
SCREWS

Figure 81,

speed-adjusting wheel extends through the gover-
nor cover. It is turned by means of the governor-
adjusting bracket (fig. 83) and governor-adjusting
lever. This governor and an associated resistor
control the speed of the motor, The resistor is
conneeted aeross the governor contacts.

CONTACT ARM SPRING

CONTACT ARM

CONTACTS:

i
SPEED ADJUSTING WHEEL
TM 2215-92

Figure 82. View of governor.

b, OPERATION,
(1) The governor contacts are opened when
centrifugal force enables the contact arm
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INNER DISK
BRUSH SPRING

Y conTRoL
RELAY

LINE AND SELECTOR
CLOSING JACKS

FLAT
RESISTOR

QUTER DISK
BRUSH SPRING

TM2215-91

Motor unit mounted on base.

to overcome the tension exerted upon it
by the contact arm spring (fiz. 82).
When the contacts open, the resistor is
connected in series with the motor wind-
ings. The total voltage applied to the

GOVERNOR ADJUSTING
BRACKET g

GOVERNOR
COVER

BRUSH SPRING

PLATE BRACKET &

MOUNTING SCRI =3 BRUSH SPRING PLATE
[ —

TM2215-93

Figure 83. Governor-adjusting bracket assembly,




GOVERNOR ADJUSTS
BRACKET g
TARGET -

OUTER DISK :
BRUSH SPRING) .
CARBON CONTAC
BRUSH GOVERNOR COVER

CARBON CONTACT]f|
BRUSH !

INNER DISK
BRUSH SPRING;

GOVERNOR SHELL
’{sausn SPRING
[ s — PLATE BRACKET
———MOUNTING SCREW
SE e e Em_n_;_: < BASE PLATE
TM2215-94

Motor gavernaor, side view.

Figure 8.

motor windings is now reduced by the
voltage drop across the resistor, and the
motor slows down.

When the governor contacts close, the
resistor is short-circuited and the full
value of the motor voltage is applied to
the motor windings, thus increasing the
motor hpl'(-li.

—
(&
—_

FUNCTION BAIL CAM

PRINTING BAIL CAM — |
SELECTOR CAM SLE,E/\"E

LOCKING CAM

STOP ARM —

FRIGTION CLUTCH .
PLATE MEMBERS
MAIN SHAFT BEARING ——

MAIN SHAFT GLUTCH — |

SPACING ESCAPEMENT RATCHET
MAIN SHAFT SPACING GEAR —

Figure 85.

(3) The speeds at which the governor con-
tacts open and close are controlled by the
amount of tension exerted by the contact
arm spring. Turning the speed-adjust-
ing wheel (to which the spring is fas-
tened) will increase or decrease the
tension of the spring.

69. Main Shaoft

a. DescrrerioNn axp Poreose,  The main shaft
(fig. 85) is mounted upon, and extends across, the
typing unit. On it is an assembly of gears, bear-
ings, cams, and clutehes arranged to distribute
power to the various mechanically operated parts
of the teletypewriter. Power is supplied to the
shaft by gearing to the motor unit. The speed of
rotation and the timing of the various cam actions
in both the keyboard-transmitter and typing unit
are, therefore, controlled by the speed (in rpm) of
the motor unit.

B. Overarion. When the motor is operating,
the main shaft revolves because the main shaft
cear (fig. 85) is meshed with the motor pinion.
Power is then distributed by the shaft to the vari-

 SPAGING STOP SLEEVE |

\_ -—_-  FRICTION: DISK

\ TRANSMITTING SHAFT DRIVING GEAR |
| MAIN SHAFT |

———MAIN SHAFT BEARING

[’MMN SHAFT GEAR

OIL PLUG

TM2215-95 |

Main shaft.
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ous parts of the machine through clutches, cams,
and gears (fig. 85). The selector eam sleeve, fit-
ted over the left end of the ma ift, delivers
power to the selector unit. This is accomplizshed
through two friction clutches, each composed of
two .‘-l{'l'] (‘Li.\k.\ ht'lilll'il[l’ll h.‘" @ j‘('h \"ll.‘;]]l'l'. ‘)p—
eration of the 1 wuft clutch under control of
the selector unit caunses the funetion-bail cam and
the printing-bail cam to rotate with the main
shaft. The function-bail cam and the printing-
bail cam, in turn, operate the function bail and the
printing bail in the typing unit. These, in turn,
furnish the direct power for the function or
printed character previously selected by the selec-
tor unit. The spacing gear on the main shaft,
meshing with the spacing shaft gear in the typing
unit transmits power to the spacing mechanism
discussed in paragraph 88. The transmitting-
shaft driving gear supplies power to the transmit-
ting shaft of the keyboard-transmitter,

FILTER

THUMB
SCREWS

KEY LEVERS

REPEAT
PAWL

SPACE ROD

Figure 86.
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70. Keyboard (Transmitting Unit)

a. Descurerion axp Pureose. The keyboard
transmitting unit (fig. 86) includes the sending
contacts and all of the associated mechanism re-
quired to change the action of depressing a typing
key into a particnlar group of five impulses
g, spacing, or combinations thereof),
preceded by a start impulse and followed by a stop
impulse. The power to rotate the transmitting
i smitting-
86) meshed with the driving gear
ft (fig. 85). The motor, there-
fore, furnishes the power to operate the lurJ\'illg

aear (fi
on the main sl

parts of the transmitting mechanism and deter-
mines the speed with which they operate. The
purpose and operating action of the transmitting-
cam sleeve, selector bars, universal bar, vertical
locking levers, start-stop and locking eam, and
.‘llq’l"(' l'l'll(’lll fl'l“ll"" are l!(‘?‘l'l'ill“ll IIII .“.‘lllll‘llt('
paragraphs of this section.

START-STOP GAM | OCK LOOP

CLUTCH
LOCKING

CLUTCH
THROW OUT
LEVER

INTERMEDIATE

TL53789S

Teletyperwriter keyboard.




UPSTOP

SPAGE
KEYLEVER
SPRING

KEYLEVER St
KEYLEVER SPRING
SPRINGS PLATE

KEYLEVER "
SHAFT

Figure 87,
b. Operatiox. The transmitting eams nor-
mally are held stationary beeause the clutch mem-
bers (driven and driving on the transmitting
shaft) are held apart by the cluteh throw-out
lever. When either a key or the space bar is de-
pressed, the driven member of the clutch moves
into mesh with the driving member, causing the
transmit -ams to revolve and thereby open and
close the sending contacts in accordance with the
code arrangement selected by the key or the space
bar. At the end of the revolution, the driven
member of the clutch is disengaged by the cluteh
throw-out lever and the transmitting cams stop
until the next key or the space bar is depressed

(fig. §8).

71. Transmitting-Cam Sleeve (Cylinder)

a. Descrrerion axp Purrose.  The seven cams
in the keyhoard transmitting unit are arranged
as a single cam sleeve mounted on the transmitting

TRIP-OFF PAWL
LINK JOINT

ROLLERS

&

K EYLEVER
GUIDE

KEYLEVERS

SELEGTOR
BARS

TM2215-96 |

Keyboard, boltom vicw.

haft (C, fig. 89). Each cam is civeular in shape
and six of the cams have notehes which receive
extensions on the related contact levers. . The
seventh eam, or the lock-loop cam, has a projec-
tion which controls the movement of the lock loop.
The driven elutch member is slipped over the
transmitting shaft and is connected by sliding
members so that it ean engage with the driving
clutch When engaged, the driving
cluteh member furnishes the nec y power to
un sleeve.  "The design
ams is such that the start,
marking, spacing, and stop impulses transmitted
by the sending contacts are of the desired length.

6. Oreration. When the depression of a key or
the space bar engages the clutch, the transmitting-
cam sleeve immediately s This
forces the individual cams, one after another, to
operate the sending contaets riding on the related

member,

resolve the transmittin
and mounting of the

rts to revolve.

cams.
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LOCK LOOP CAM
START—STOP CAM

TRANSMITTING CAM GYLINDER
TRIP-OFF PAWL ECCENTRIG
TRIP-OFF PAWL

REPEAT SPACE ROD

Oo

KEY

THROW-OUT CAM

DRIVEN GLUTGH
MEMBER
@)

DRIVING CLUTGCH
MEMBER

CLUTCH THROW-OUT
LEVER

INTERMEDIATE PAWL

(]

) SELECTOR BAR

SPAGE KEY LEVER

UNIVERSAL BAR
TL53682~-S

Figure 88. Cross-section of kepboard.

72. Selector Bars

a@. Descriprion anp Purreose. Beneath the key-
levers are five selector bars extending across the
width of the keyboard. The selector bars are pro-
vided with saw-tooth notches (fig. 89) shaped ac-
cording to the requirements of the signaling code.
These bars rest on rollers and are guided at each
end so that they may be easily moved endwise to
engage and position the vertical locking levers.

b. Oreration. When either a key or the space
bar is depressed, the selected keylever strikes the
slanting sides of the selector bar notches. The
downward pressure on these saw-tooth notches
moves the selector bars either to the right or to the
left. Each selector bar engages a vertical locking
lever near its right end and positions the lever to
correspond with the code impulse to be trans-
mitted.

73. Universal Bar

a. Degcriprion anp Pureose. The universal
bar (fig. 88) is mounted on pivots and extends hori-
zontally across the bottom of the keyboard unit
where all keys and the space bar will strike it when
they arve depressed. It is connected through the
trip-off pawl to the clutch throw-out lever.
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0. OperarioN.  When any key or the space bar
is depressed, in addition to setting the selector bars
by moving them to the right or the left as de-
scribed in paragraph 72, it also causes the uni-
versal bar to rotate on its pivots in such a manner
that the trip-off pawl operates the intermediate
pawl. This releases the clutch throw-out lever,
and permits the transmitting cam sleeve (C, fig.
89) to start turning.

74. Vertical Locking Levers

a. Descrrerion axp Poreose.  Each of the five
vertical locking levers is mounted with their lower
ends firmly engaging a recess in the right end of
a selector bar (fig. 89). The vertical locking levers
are designed to control the movement of associated
contact levers in a manner which permits the con-
tacts to close when the contact levers are in one
position and prevents them from closing when they
are in the opposite position.

b. Orerariox. When the selector bar moves the
upper end of the locking lever to the left for a
spacing interval, the locking lever engages the con-
tact lever and prevents the contact lever from
rising into the indent of the turning cam and holds
the circuit open for that impulse (A, fig. 89).
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When the selector bar moves the locking lever to
the right for a marking impulse, the locking lever
does not interfere with the movement of the con-
tact lever (B, fig. 89). Then, as the cam turns,
the contact lever rides on the surface of the cam,
rises into the indent, and the contact lever closes
its contact, sending out a marking impulse. As
the five transmitting cams turn, the units (ele-
ments), either marking impulses or spacing inter-
vals or impulses, are transmitted in succession.

75. Start-Stop Cam

a. Desomieriox axp Pureose. The start-stop
cam (fig. 88) has the same general appearance as
the other cams, and controls the sixth contact lever
which opens and closes a contact to produce both
the start and stop impulses.

. Orerarion. The start-stop contact is opened
at the beginning of each revolution of the cam
shaft to transmit the start (spacing) impulse and

LOCK LOOP CAM

CONTACT LEVER

TRANSMITTING CONTAGCT

TRANSMITTING CAM ‘l
GONTACT LEVER
CONTACT SPRING
LOCKING LEVER
KEY LEVER

Figure 89.

is held open during the transmission of the five
selecting impulses. After the fifth impulse has
been transmitted, the start-stop contact closes and
sends the stop (marking) impulse to the line.
The contact remains closed until a key or the space
bar is depressed and the transmitting cycle is
started again.

76. Lock-Loop Cam

a. Descrierion axp Pumeose. The lock-loop
cam (C, fig. 89) is slightly larger than the other
cams and is located on the end of the transmitting-
cam sleeve nearest the clutch. This cam and the
associated lock loop control the keyboard locking
levers in such a manner that only one selection can
be made at a time (for and during the course of a
cycle or revolution).

. OperaTioN. As the transmitting-cam sleeve
completes a revolution, the lock-loop cam disen-
gages the lock loop from the locking levers, and

-

LOCK LOOP SPRING
TRANSMITTING CAM

LOCK LOOP

—— LOCKING LEVER

TRANSMITTING CAM

CONTACT LEVER
CONTACT SPRING
LOCKING LEVER
KEY LEVER

\ﬁ SELEGTOR BAR —/

TM2215-107

Vertical locking lever.
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the keys and space bar are operated to set up a new
selection. As soon as the selection is completed
and the transmitting-cam sleeve starts turning,
the lock-loop cam moves and this allows the lock-
loop spring to move the lock loop to its down posi-
tion. This holds the locking levers in position
while the impulses ave being transmitted. :

77. Sequence Chart for Keyboard Functioning

Figure 90 iz a chart showing the sequence of
operation for the parts and subassemblies of the
keyboard transmitting unit as described in pre-
ceding paragraphs of this section. A study of it

will aid in following sequences of descriptions in
subsequent paragraphs in this section.

78. Space Repeat

a. Descrrrrion axp Porrose.  The keyboard is
equipped with a space-repeat device which per-
mits the transmission of continuous spaces as long
as the space bar is depressed. The space-repeat
rod is the conmecting link between the space bar
and the intermediate pawl.

b. Orerarion. When the space bar is de-
pressed, a space-repeat rod (fig. 88), which is con-
nected to the keylever extension, will rotate the

KEY LEVER DEPRESSED
=T

[
FIVE SELECTCR BARS POSITICNED

FIVE LOCKING LEVERS POSITICNED

FIVE CONTACT LEVERS
LATCHED OR UNLATCHED

UNIVERSAL BAR MOVES DOM

TRIP-OFF PAWL OPERATES

INTERMEDIATE PAWL OPERATES

CLUTCH THROWN-OUT LEVER RELEASES

CLUTCH ENGAGES

TRANSMITTING CAM ASSEMBLY
STARTS REVOLVING

LOCK-LOOP HOLDS LOCKING LEVERS

|
START-STOP CONTACT OPENS LINE

SENDING CONTACTS FUNCTION

START-STOP CONTACT CLOSES LINE

LOOK-100¢ RELEASES LooKING L2vERS

CLUTCH THROW-CUT LEVER ENGAGES

CLUTCH DISENGAGES

TRANSMITTING CAM ASSEMBLY STOPS
AT END OF 1 REVOLUTION
(UNLESS ANOTHER KEY LEVER
IS DMMEDIATELY DEPRESSED)

TL539128

Figure 80, Sequence chart for keyboard funclioning.
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intermediate pawl (fiz. 88). The intermediate
pawl will, in turn, hold the clutch throw-out lever
out of engagement with the throw-out cam on the
clutch driven member. Thus, the transmitting-
cam sleeve will be permitted to revolve confinu-
ously until the space bar is released. For instruc-
tions on the adjustment of the space-repeat device
refer to paragraph 396 and 397.

¢. Orerationy For Sivere Seace. Normally,
when the space bar is depressed. the space-repeat
rod, attached to the keylever extension (fig. 88),
moves the intermediate pawl forward, and holds
the clutch throw-out lever out of engagement with
the projection on the driven clutch. Thus, the
transmitting-cam sleeve can revolve continuously
until the space bar is released.  When adjusted for
a single space, the space bar functions in the same
manner as the keylevers and must be released and
again depressed for each space.

79. Typing Unit‘(Geuemll

a. Descriprion axp Pureose.  The typing unit
includes, in a single assembly, all of the mechanism
(except the motor) required to convert code im-
pulses into typewritten messages. The detailed
funetioning of the various parts and subassemblies
of the typing unit is arranged to group the individ-
ual functions which oceur as a train of actions.
Detailed data and associated illustrations are
arranged in separate paragraphs below.

b. Overarions. All mechanically operated parts
of the typing unit receive their motive force from
the main shaft assembly. This assembly is
directly connected through the main shaft gear to
the motor pinion. As long as the motor operates,
power is transferred through the various cams,
gears, and elutches to rotate the various parts of
the typing unit at the speeds required to synchro-
nize their mechanieal actions with the code im-
pulses that electrically energize the selector

magnet. Charts and lists showing the sequence of

operations for the different trains of actions ap-
pear near the related text matter. The selector
magnet, through the associated selecting mecha-
nism, determines the operation of the typing unit in
printing a symbol or performing a nonprinting
function of the equipment. The nonprinting
functions are—

(1) Platen line feeds.

(2) Type-bar carriage returns.

(3) Type-bar carriage spaces.

(4) Platen shifts from letters to figures.

(5) Platen unshifts from figures to letters.

(6) Blank (on Teletypewriter TT-5/FG
only) ; sends a dash in FIGS position on
Teletypewriter TT-6/FG.

(7) Signal bell operates.

(8) Remote motor control stop opens (FIGS
H on Teletypewriter T'T-5/FG only).

80. Selector Unit

a. Descrierios axp Pureose,  The selector unit
is located on the left end of the typing unit and
hown in figures 91, 92, and 93. It consists of a
selector magnet, a selector armature, five selector
levers, five swords, five T levers, and a selector
mounting plate with posts and springs. The
range-finder assembly is associated with the se-
lector unit. The selector-unit mechanism trans-
lates the marking and spacing impulses received
from the line into a series of mechanical actions.
These actions cause the vanes on the front of the
typing unit to be positioned according to the char-
acter or function assigned to each combination of
five selecting impulses, The selector mechanism is
controlled by the avmature of the selector magnet
which receives the code impulses from the line
through the polar line relay. (During discussion
of the action of the selector magnet, the polar line
velay with which these teletypewriters are
equipped is not considered.) For description and
action of the relay, see paragraph 116, Normally,
the selector magnet armature is pulled up and the
stop arm rests against the stop lever, which in turn
is held by the trip latch, The cam sleeve does not
revolve because the stop arm, which is part of the
selector-cam sleeve, is engaged by the stop lever
(fig. 92).

b. OeerarioN,  Upon receipt of a start imnnlse
(spacing) by the selector magnet, the armature is
released and is pulled away from the magnet pole
pieces by the armature spring. This moves the
trip lateh out of engagement with the stop lever,
releases the stop arm, and allows the cam sleeve
to rotate with the shaft. In turn, each of the
vanes is operated through T lever, a sword, and
a selector lever (fig. 95). The train of action that
results from the positioning of the vanes is dis-
cussed in paragraph 82.
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SPACING STOP NUT
LOCKING WEDGE NUT
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Figure 81. Belector unit.

TRIP LATCH BELL GRANK

THUMB SCREW TRIP LATCH PLUNGER

INDEX ARM

O £

STOP LEVER SELECTOR MAGNET

STOP ARM

SELECTOR LEVERS — ARMATURE

SELEGTOR MAGNET

SELECTOR CAM SLEEVE MAIN SHAFT

TM2215-97
Figure 92.  Cross section of selector unit.
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7~  81. Orientation of Selecting Mechanism
[Range Finder)

a. DescriprioN axp Purrose. The range finder
is directly associated with the selector magnet (fig.
93). A stop lever, trip lateh, index arm, seale, and
thumbscrew are the principal parts of the range
finder, which is designed to adjust the relation
between the start of the selector cam sleeve and
the time the selector cams operate the selector
levers. Adjusting the range finder is frequently
referred to as orienting or taking the range of
the teletypewriter.

THUMB SCREW

TRIP LATCH PLUNGER

5. OperatioN. The index arm is moved first
toward one end and then toward the opposite end
of the scale. The index arm is moved until the
exact points at both ends on the scale, where the
teletypewriter fails to print properly, are found.
Midway between these extremes is the most favor-
able position to utilize the recéiving margin of the
selector mechanism. The index arm is held in
adjustment by tightening the thumbscrew. For
test and instructions for setting the range finder,
refer to paragraph 22e,

RANGE FINDER
SCGALE

Py \
/ STOP LEVER
EGCENTRIC SCREW
STOP LEVER PLATE |
STOP LEVER STOP LEVER SPRING ]
STOP LEVER :
EGCENTRIC SCREW
BELL GRANK TRIP LATCH .
. 1
|
'
TRIP LATCH PLUNGER STOP LEVER PLATE !
|
TRIP LATCH SPRING |
i Lo = 2 = TM2215-98,
P Figure 83. Range-finder mechanism.
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82. Example of Selector Unit Operation

a. Assume that the letter E is received ; the code
sequence for the E combination is shown in figure
94—it consists of: space (start), mark, space,
space, space, space, and mark (stop). Note (fig.
94) that the first six impulses are 22 milliseconds
long, whereas the last, or stop impulse, is of 31
milliseconds duration. When the start impulse
reaches the selector magnet the armature is re-
leased. The armature pushes the trip-latch
plunger (fig. 92), which eauses the trip-latch bell
crank to move the trip lateh out of engagement
with the stop lever, thus releasing the stop arm.

b. The selector cams begin to turn and selector
cam No. 1 engages selector lever No. 1 when the
first selecting impulse (marking) of the letter E
is received. The marking impulse is a current
impulse and the magnet armature is. therefore,
attracted to the selector magnet. This brings
the upper end of the armature extension into the
path of the upper arm of the sword. When cam
No. 1 engages selector lever No. 1, this lever is
rotated counterclockwise, and earries with it the
sword which strikes the upper extension, and is
turned clockwise about its pivot (A, fig. 95). The
sword is then positioned so that when cam No.
1 clears the selector lever, the selector-lever spring
moves the sword against the T lever and brings the
front edge of vane No. 1 down so that its asso-
cinted code bar will be positioned to the left
through the medium of the No. 1 bell crank (figs.
95 and 96).

. As cam Nos. 2, 3, 4, and 5 engage selector
lever Nos. 2, 3, 4, and 5, vane Nos. 2, 3, 4, and 5 are
moved so that their front edgesare tilted up. With
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Five-unit teletupewriter code.

the front edges of these vanes tilted up, the corre-
sponding eode bars are moved to the right by the
connecting bell eranks. With the front edges of
the vanes tilted down, the bell cranks move the
corresponding code bars to the left.

d. With code bar No. 1 positioned to the left
and code bar Nos, 2, 8, 4, and 5 positioned to the
right, one notch in each code bar is opposite the
S pull bar. The sixth cam (fig. 99) releases the
main-shaft clutch and allows the printing bail and
function bail to make one complete cyele. The
printing-bail cam permits the printing bail to be
pulled forward by its spring. The E pull bar is
pulled down by its spring into the path of notches
set up by the code bars, and the pull-bar bail,
moved by the printing bail, then earries the pull
bar forward and eauses the type bar to strike the
platen and print the letter B, Figure 98 is a se-
quence chart showing operation of the selecting
mechanism.

83. Locking Cam and Locking Lever

a. DescririoN axp Purreose.  The locking eam
(A, fig. 95) has six high and six low surfaces on
its periphery against which the locking lever is
held by its spring. The purpose of this cam and
lever is to hold the selector-magnet extension arms
firmly in position just long enough to insure cor-
rect positioning of each sword.

b. Oreratiox. During that part of a code se-
quence when the swords are being positioned by
striking the armature extension arms (at the
moment that any eam is operating the correspond-
ing selector lever), a low portion of the locking
cam is presented to the locking lever. The arma-
ture extension is then held firmly in position by
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Figure 95 Loeking lever operation and side vicw of scleetor unif,

TMz2I5- 101

Figure 96. Vane, bell, crank, and code bar linkage
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Figure 97. Code-bar bell crank asscmbly.

the V-shaped extension of the locking lever en-
gaging the V-shaped locking wedge on the arma-
ture extension. When the locking lever is riding
ahigh portion of the locking cam, the locking lever
extension is held away from the locking wedge and
the armature can move freely in response to the
received impulse.

84. Main Shaft Clutch Throw-Out Lever

@ Descrierion axp Purpose. The main shaft
cluteh throw-out lever (fig. 99) consists of the
clutch-stop arm, the throw-out lever spring, and
the throw-out arm. The extension of the clutch-
stop arm rides on the driven clutch member of the
main shaft and the throw-out is operated by the
sixth cam. The eluteh throw-out lever causes the
cam on the driven clutch member to move the
driven member out of engagement with the driv-
ing member. After the driven member is cammed
out of engagement with the driving member, ro-
tation of the printing- and function-bail cams is
blocked until all five impulses of the selecting
sequence have been received at the selector magnet.
Thus, no printing or function will be performed
before all the impulses are received.

b, OrerarioN. The sixth cam on the selector-
cam sleeve operates the clutch throw-out lever,
allowing the main-shaft clutch members to engage,
and thus allowing the printing- and function-bail
cams to perform one complete revolution (fig. 99).
At the end of each revolution of these cams the
cluteh-stop arm engages the cam surface on the
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driven clutch member and moves it out of engage-
ment with the driving clutch member. Immedi-
ately after the five selecting impulses are received,
and just as the fifth selector lever is sliding off the
peak of its cam, the peak of the sixth cam strikes
the clutch throw-out arm and moves the clutch-
stop arm out of engagement with the cam surface
on the driven clutch member. Tmmediately after
the completion of the selection of any character
or function, the printing- and funetion-bail cams
(fig. 99) rotate 1 revolution. This causes the
printing of a character or the performance of a
function. The next character or function may be
selected while the printing of the previous selec-
tion is taking place.

85. Printing

a. Descrierion axp Pomrrose. On the bail-
mounting shaft are mounted the printing bail,
printing-bail operating arm, function bail, and
two spacing-escapement pawls. The printing-
bail spring, which is attached to the right end of
the printing-bail casting, holds the printing bail
against the upper end of the bail-operating arm.
It also holds the operating-arm roller against the
printing-bail cam on the main shaft. The tension
of the spring causes the printing bail to follow the
upper end of the operating arm and moves the
pull-bar bail forward. The position of the print-
ing-bail cam determines the position of the print-
ing bail (fig. 100), except as noted in paragraph
84 The purpose of this mechanism is to control
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Figure 98. Sequence chart for operation of selecting
mechanism.

the completion of the operating cycle which fol-
lows immediately after the selecting cycle.

5. OreratioN. The actual printing of charac-
ters is not caused by the printing bail but by the
pull-bar bail, which is controlled by the printing
bail through the pull-bar bail plunger roller (fig.
102). The roller (when the type-bar carriage is
in place) is set between the printing-bail blades;
this allows the carriage to move from left to right,
and the pull bar to be moved backward and for-
ward by the printing bail, regardless of the posi-
tion of the type-bar carriage. At the end of each
revolution of the printing-bail cam, the printing-
bail operating-arm roller comes to rest on the high
surface of its cam. The printing bail is then in
its extreme rear position, being carried there
against the tension of the printing-bail spring.

86. Type-Bar Carriage Printing Mechanism

a. Descrirrion axp Puorrose. The printing
mechanism on the type-bar carringe consists of a
pull-bar bail, pull bars, type bars, and mounting
parts. The printing is done mechanically by the
action of the pull-bar bail in throwing the type
bars against the platen. Between the printing-
bail.blades is a plunger roller (fig. 102), which
extends downward from the pull-bar bail plunger.
Thus, the movement of the printing bail applies
a reciprocating motion to the pull-bar bail to
actuate the pull bars.

b. Oreration. Selection of a type bar is de-
termined by the setting of the five code bars.
These are moved into position by the bell cranks
(figs. 96, 97, and 102) which are controlled by
the vanes. The code bars are arranged so that
the notches in their upper sides will be alined so
as to permit the selected pull bar to move down
into the path of the pull-bar bail. As the pull-bar
bail moves forward it will allow all pull bars to
rest on the code bars under tension of the pull-bar
springs. The selected pull bar will drop into the
notch set up for it in the code bars, which will
position it lower (with respect to the bail) then
the other pull bars. As the pull-bar bail con-
tinues to move in its forward stroke, it will engage
a notch in the selected pull bar, but will clear all
the other pull bars. The forward motion of the
selected pull bar will eause the associated type bar
to strike the platen. Before the pull-bar bail
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Figure 99, Section of main shaft,

reaches the limit of its forward motion a stripper
plate (fig. 101), which is located below the pull
bars, eams the selected pull bar off the bail and
the type bar is earried against the platen by mo-
mentum, As the roller on the printing-bail arm
rides to the peak of its cam to complete the print-
ing eycle, the printing and pull-bar bails move
to their rear positions. The pull bars will then
be raised clear of the code bars so that they are
free to respond to the next selection.

87. Locking-Function Lever

a. Desorierion axp Purrose.  The locking-
function lever is the first on the right of the fune-
tion levers mounted behind the vanes. The lock-
ing-function lever (fig. 103) locks the vanes in the
selected position until a character has been printed
or a funetion performed.

b, Orerariox. When the printing bail moves
forward, the function-lever bail roller moves
downward off the high part of the function-lever
rear arm, This allows the locking-function lever
spring to pull the lever against the rear edges
of the vanes. The locking-function lever

1res
each vane, whether in the marking or spacing po-
sition, and locks the vanes in the selected position
until the printing-bail cam has completely re-
volved. The operation of the other function
levers is covered under the related function. Fig-
ure 100 is a sequence chart that illustrates the
- operation of the printing mechanism.
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88. Spacing

a. Descrrerion axp Purreose. For proper spac-
ing between characters, the type-bar carringe must
be moved with each character printed. The type-
bar earri is moved by the spacing gear which
meshes with the spacing rack (fig. 108). The
movement of the type-bar earriage is facilitated
by three carriage support rollers. Two of these
rollers move on the front track and the third
moves along the rear track (figs. 102 and 104).
The spacing rack is mounted on the rear of the
type-bar carringe casting and the pinion is at-
tached to the upper end of the spacing shaft, The
spucing  shaft, extending downward, passes
through the spacing-shaft gear. Just above its
lower bearing, the spacing shaft mounts the car-
riage return cluteh, the lower member of which is
fastened to the shaft.  The return-cluteh members
ave enguzed at all times except when the earringe
is being returned from the end of a line. The
function of the cluteh is deseribed in paragraph
69. The spacing-shaft gear meshes with the spac-
ing pinion on the main shaft ( 69). Spacing
is controlled from the printing bail through the
medium of escapement pawls,

b, Oreramion.  The spacing action results from
the sequence of actions that follow :

(1) With the printing bail in its rear po-
sition, the rear escapement pawl is en-
gaged by one of the teeth on the spacing
escapement ratchet (fig. 107), This holds
the ratchet and spacing gears stationary.
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NO. 6 CAM OF SELECTCR CAM SLEEVE OPERATES CLUTCH THROW-OUT LEVER

MAIN-SHAFT CLUTCH MEMBERS ENGAGE

BAIL~ UNIT STARTS REVOLVING

PRINTING-BAIL OPERATING ARM OPERATES

PRINTING BAIL MOVES FCRWARD

PULL-BAR BAIL PLUNGER ROLLER RIDES FORWARD BETWEEN PRINTING-BATL BLADES

PULL-BAR BAIL MOVES FCRWARD, ALLOWING
ALL PULL BARS TO POSITION AGAINST CODE BARS

SELEGTED PULL BAR DROPS INTO CODE-BAR SLOT AND INTO PATH OF PULL-BAR BAIL

CHTINUED FCRWARD MOVEMENT OF PULL-BAR BAIL ENGAGES SELECTED PULL BAR

SELECTED PULL BAR MOVES FCRWARD

TYPE BAR (GEARED TO PULL BAR) FORCED UP

STRIPPER PLATE DISENGAGES PULL BAR FROM PULL-BAR BAIL
WHEN TYPE BAR IS APPROXIMATELY 1 INCH FROM PLATEN

TYFE BAR HITS PLATEN UNDER ITS OWN MOMENTUM
AND RETURNS TO NCRMAL POSITION (SPRING RETURN)

PRINTING BAIL MOVES BACKWARD

PULL-BAR BAIL MOVES BACKWARD, POSITIONING
ALL PULL BARS AWAY FROM CODE BARS

NOTE: LOCKING FUNCTION LEVER (EXTREME RIGHT FUNCTION LEVER) LOCKS
ALL VANES IN SELECTED POSITION DURING PRINTING.

CLUTCH STOP-ARM ENGAGES WITH CAM SURFACE ON DRIVEN CLUTCH MEMEER
L]
MAIN-SHAFT CLUTCH MEMBERS MOVED OUT OF MESH
TL53914S
Figure 100. Sequence chart for printing mechanism.
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JAIL ROLLER

TM2216-104,
Figure 101. Type-bar carriage, lower right-hand view.
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SPAGING RAGK

FEED LEYER

RIBBON FEED PAWL

RIBBON REVERSE SHAFT

RIBBON FEED RATCHET
RIBEON FEED RATCHET GEAR
VERTICAL RIBBON FEED SHAFT

BEVEL GEAR

‘RIBBON FEED SHAFT GEAR

RIBBON FEED SHAFT

FUNCTION LEVER BAIL

LOCKING FUNGTION
LEVER REAR ARM

CARRIAGE SUPPORT ROLLER

PULLBAR BAIL PLUNGER

LEFT PLUNGER ARM

LEFT MARGIN
ADJUSTING SCREW

DETENT
PULL BAR BAIL

RIBBON REVERSE PAWL

RIBBON REVERSE BAIL

CARRIAGE GUIDE SCREW

BELL CRANK

BRACKET

TMZ215-105

Figure 102, Type-bar carriage, botiom view,

FUNCTION LEVER BAIL ROLLER

=

—

FD———

== VANES
=

==

LOCKING FUNCTION LEVER SPRING

LOCKING FUNCTION LEVER

TM2215-106
Figure 103. Locking-function lever,
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FRICTION ASSEMBLY

SET SCREW PAPER FINGERS PLATEN DETENT RATGHET

-y g PAPER FINGER SHAFT STOP ARM

PAPER FINGER
SHAFT SPRING

PLATEN BALANGE
SPRING

CARRIAGE RETURMN

LINE FEED
SPRING DRUM

DETENT LEVER

DASHPOT LEVER SLIDE BAR
MMARGIN BELL
ST e VER SriKG HAMMER STOP POST

_SPACING ESCAPEMENT ; ] ¢ "~ REAR TRack
PAWL OPERATING AAM s * <

) N
_PRINTING BAIL & 2 B SPACING STOP

OPERAT) Y : ;- : f ¢
ERA |un 8 [ ) LEVER BRACKET

VANES—__ PRINTING BAIL BLADES
PRINTING BAIL ~
[STOP BRACKET- Qi PRINTING BAIL SPRING
FRONT TRAGK
UPPER
ADJUSTING
|| SCREW
L
MOTOR 5TOP ~
FUNGTION L
ik RIER, INTERMEDIATE LEVER
RESET LEVER LOWER T LEVER 5
| |ADJUSTING SCREW
I8 SEND- RECEIVE BLANK FUNCTION
| RESET LEVER LEVER EXTENSION UNIVERSAL FUNGTION LEVER EXTENSION
B TLE3TOTS
Higure 10h. Typing unit with type-bar ¢arriage remored, front rview,
As the printing bail begins to move for- permits the spacing mechanism to revolve
ward, the escapement pawl operating arm sufficiently to space the carrvinge five-
strikes the lower end of the rear pawl and sixths of a space. At this point the rear
disengages it from the tooth on the es- escapement pawl will engage a tooth on X
capement ratehet. At the same time, the the ratchet. Another one-sixth of aspace
front escapement pawl moves against the will be added just before the printing of
ratchet and into the path of another tooth the next character as described above, -
which will engage it after the ratchet has (3) A sequence chart for the spacing opera-
traveled one-sixth of the space. tion is shown in figure 106. When the
(2) The printing operation takes place at type-bar carringe reaches the end of a
this point. Near the end of the return line, the right margin adjusting screw
stroke of the printing bail, the operating (fig. 107) moves the spacing stop lever
arm lifts the front escapement pawl out of into the path of a projection on the spac-
engagement with the escapement ratchet ing stop sleeve, blocks rotation of the
and, at the same time, the rear pawl spacing mechanism, and prevents further
Fam S

moves against the ratchet. This action spacing of the carriage.
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RIBBON REVERSE ARM SURESHAR

RIBBON SPOOL

TYPE BAR GUIDE

RIBBON CARRIER

RIBBON OSCILLATOR

RIBBON SHIFT LEVER,

™
RIBBON SHIFT LEVER ROLLER

RIBBON SHIFT LEVER BRACKET
FLANGED ROLLER
RIBBON OSGCILLATOR EXTENSION

[ TM2215-108
Figure 105. Type-bar carriage, rear view,
PRINTING PAIL MOVES FORWARD 89. Margin Signal Bell
ESCAPEMENT-PAWL OPERATING ARM RAISES REAR a. Descrirrion axp Purrose. A margin bell is

ESCAPEMENT PAWL FROM ESCAPEMENT RATCHET

mounted in a vertical position on the right side of

'ping unit (figs. 108 g 09). This
oM ERCAVEAIT. PAVE, WNES. ThTO PATE O EcAPBAT mircary < eapyping aunit(fgs. 108 and 100) ]]"" I"'.”
warns the operator that the type-bar carriage is

TYPE-BAR CARRIAGE MOVES 1/6 SPACE approaching the end of a line. The bell hammer
is attached to the margin-bell camshaft. An ad-
PRINTING OPETATION TAKES PLACE justable cam is fastened on the camshaft and

L forces the shaft to pivot when depressed.
LRISEIRG DAL (INFS TaCaR 5. Orverarion. The margin-bell pawl on the
ESCAPEMENT-PAWL. OPERATING ARM RAISES type-bar carriage will depress the margin-bell eam
Wb e R L e which pivots the shaft. This moves the bell ham-
AN FSCAPENENT. PAWL. MOVES. IN10 PATH OF ESCAPEMENT RATCRET mer away from the bell against the tension of its
spring. When the bell pawl has been spaced
TYPE-BAR CARRIAGE WOVES REMAINING 5/8 SPACE beyond the cam, the bell hammer will be released
yie1ie and its spring will cause the hammer to strike the

= Figure 106. Sequence chart for spacing operation. bell.
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RIGHT MARGIN ADJUSTING SCREW
TYPE BAR CARRIAGE:

PRINTING BAIL
BAIL MOUNTING SHAFT

SPACING ESCAPEMENT
SPACING STOP LEVER L- REA

[SPACING ESCAPEMENT
LRATCHET

SPACING ESCAPEMENT
PAWL-FRONT

SPACING STOP SLEEVE FUNCTION BAIL

PACING ESCAPEMENT PAWL
MAIN SHAFT OPERATING ARM
A B TM2215-109
Figure 107. Spacing stop mechanizsm,
MARGIN BELL PAWL SPACING GEAR CARRIAGE RETURN SPRING DRUM
\spacmf RAGK
\ \
R —
MARGIN BELL CAM SHAFT —————SWFT OETENT
- >
E = SHIFT VERTICAL LINK
d
MARGIN BELL CAM B LINE FEED
i - = 7::),‘ VERTICAL LINK
SIGNAL BELL - 3 3 . o ———LOGKBAR LATCH,
-d-.._____
— - ¢ W-';- DASHPOT LEVER
BAIL MOUNTING SHAFT —~ =
MARGIN BELL HAMMER N - LOCKBAR
MARGIN BELL 4 SPAGING ESCAPEMENT
i RATCHET
SPACING STOP LEVER
MAIN SHAFT GEAR ~
4 ‘j
LETTERS PUSH BAR
e LINE FEED PUSH BAR
« ““LINE FEED BELL CRANK
SPACING STOP SLEEVE '

VERTICAL SPACING SHAFT
CARRIAGE RETURN OPERATING LEVER SpPACING SHAFT GEAR SHIFT LINK
TL537995
Figure 108. Typing unit, rear vieic.
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MARGIN BELL CAM

MARGIN BELL HAMMER SPRING

MARGIN BELL PAWL

MARGIN BELL CAM SHAFT

MARGIN BELL {

MARGIN BELL HAMMER

TM2215-110

Figure 109. Margin-bell mechanism.

90. Ribbon-Feed Mechanism

a. Drscrrprion axp Purrose. The type-bar car-
riage ribbon mechanism consists of two ribbon-
spool cups and associated parts (figs. 110 through
113). The entire assembly is gimilar to the ribbon
mechanism of the conventional typewriter. Each
ribbon-spool cup is mounted on a bracket, having
a vertieal ribbon-feed shaft and a ribbon-reverse
shaft. The vertical ribbon-feed shaft is engaged
by the horizontal ribbon-feed shaft. The end of
the ribbon-feed lever engages the notched exten-
gion of the pull-bar bail plunger (fig. 110). The
ribbon-feed pawl, which moves the ribbon-feed
ratchet, is attached to the ribbon-feed lever. This
prevents the type bar from hitting the ribbon in

RIBBON FEED LEVER

RIBBON FEED PAWL

the same place twice in succession. The ribbon-
reverse mechanism is described in paragraph 91.

b. OperatroN, With each operation of the pull-
bar bail plunger, the ribbon-feed ratchet and the
ribbon-feed ratchet gear are advanced one tooth.
The shaft mounting the ribbon-feed ratchet gear
imparts motion to the ribbon-feed shaft. The left
(or right) ribbon-feed shaft gear meshes with the
left (or right) vertical ribbon-feed shaft bevel
gear. The vertical ribbon-feed shaft causes the
ribbon-spoo] shaft to rotate. The ribbon spool
rotates with the ribbon-spool shaft.

91. Ribbon-Reverse Mechanism

a. Descrierion  anxp Puorrose.  The ribbon-
reverse mechanism consists of the ribbon-reverse

PULL BAR BAIL PLUNGER

RIBBON FEED RATCHET GEAR

. ©
RIBBON FEED RATCHET: ] TENT
P |
RIBBON FEED SHAFT GEAR
3 °
RIBBON FEED SHAFT: BEVEL GEAR
TM2215-111
Figure 110. Ribbon-feed mechanism.
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RIBBON REVERSE SHAFT

BEVEL GEAR

VERTICAL RIBBON FEED SHAFT

RIBBON REVERSE PAWL

Figure 111,

arm and shaft and their associated parts (fig.
111). This mechanism automatically reverses the
ribbon when the reversing eyelet in the ribbon
engages and moves the ribbon-reverse arm.

b. Orverarion.  Assuming that the ribbon is be-
ing wound upon the right ribbon spool (and is
almost entirely unwound from the left ribbon
spool), the eyelet in the ribbon near the end en-
anged by the left spool will touch the left ribbon-
reverse arm, and further winding of the ribbon
will move that arm. This arm is fastened to the
left ribbon-reverse shaft and moves the left ribbon-
reverse pawl into the path of the ribbon-reverse
bail (fig. 111). This is accomplished by the move-
ment of the left ribbon-reverse arm to the rear by
the ribbon eyelet. The left ribbon-reverse shaft,
on which the ribbon-reverse arm is mounted,
rotates the ribbon-re shift link which, in turn,
moves the ribbon-reverse pawl link. The ribbon-
reverse pawl link moves the ribbon-reverse pawl
into the path of the ribbon-reverse bail. On the
rearward movement of the bail, the bail engages
the ribbon-reverse pawl and carries the pawl to
the rear. This movement rotates the ribbon-
reverse lever on its pivot and its extension shifts
the ribbon-feed shaft to the left, engaging the left
ribbon-feed shaft gear with the left bevel gear.
This disengages the right ribbon-feed shaft gear
from the right bevel gear. The ribbon then begins
to wind upon the left ribbon spool.  The reversing
operation takes place in the same way when the
eyelet in the right end of the ribbon engages the
ribbon-reverse arm on the right ribbon spool.

92. Ribbon-Oscillator Mechanism

. Desorierion axp Poreose.  The normal posi-
tion of the ribbon in its earrier is below the print-
ing line, so as not to obseure the line that is being
typed. The ribbon is raised before the type bar
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RIBBON REVERSE ARM

RIBBON FEED SHAFT

RIBBON REVERSE BAIL

TM2215-112

Ribbon-reverse moechanisi,

strikes it, and it is lowered after printing by the
ribbon oscillator (fig. 113).  The ribbon-oscillator
mechanism consists of a shift lever, ribbon shield,
oscillator arm and spring, oscillator-arm exten-
sion, shift-lever roller and spring, all mounted on
the ribbon-oscillator bracket.

b. OperaTION.

(1) Platen in LTRS position. The ribbon-
oscillator-arm extension, which is fas-
tened to its arm by an adjusting serew,
is moved to the rear by an extension on
the pull-bar bail plunger, and it rides in
a slot in the carringe casting.  When the
pull-bar bail moves forward, the ribbon-
oscillator-arm spring raises the arm and
canses the ribbon shield (attached to the
front of the arm) to raise the ribbon into
the path of the type pallet. When the
pull-bar bail moves to the rear, pressure
is exerted upon the ribbon-oscillator-arm
extension which causes the mechanism to
drop the ribbon below the printing line.
Platen in FIGS position.  The height to
which the ribbon oscillator raises the rib-
bon is determined by the position of the
ribbon-shift lever roller. Both the oscil-
lator arm and the extension are pivoted
on the ribbon-shift lever. The shift-lever
spring holds the shift-lever roller against
the slide bar and this causes the shift-
lever spring to pull the ribbon-oscillator
assembly and rvibbon to the printing po-
sition, which in this ease will be higher
than that for printing LTRS.

(2

b

93. Overlap of Selecting Cycle and Printing
or Function Cycle

The usual speed of teletypewriters used through-
out the Army is 368.1 opm. Through an over-
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PLATEN

PRESSURE ROLLERS
RIBBON SPOOL

- TYPE BARS
PULL BARS
PULL BAR BAIL PLUNGER

SPACING RACK PULL BAR BAIL

SPACING GEAR GARRIAGE SUPPORT ROLLER
CODE BARS
GUIDE SCREW

—FRONT CARRIAGE TRACK
#-BELL CRANKS

SHAFT
MAIN SHAFT GEAR
PRINTING BAIL CAM
SPACING SHAFT GEAR
CARRIAGE RETURN GLUTCH PULL BAR BAIL PLUNGER ROLLER
CARRIAGE RETURN OPERATING LEVER S5 PRINTING BAIL OPERATING ARM
CARRIAGE RETURN GLUTGH FORK ™} FUNCTION LEVER BAIL
RESET BAR PRINTING BAIL
CARRIAGE RETURN LATCH BAR PRINTING BAIL MOUNTING SHAFT

FUNGTION BAIL
TM2215-13

CARRIAGE RETURN FUNCTION LEVER —

Figure 112, Typing unit, end view.

RIBBON SHIFT

RIBBON CARRIER
LEVER ROLLER

RIBBON SHIFT LEVER
ROLLER SLIDE BAR

RIBBON OSCILLATOR

RIBBON OSCILLATOR
EXTENSION

PULL BAR BAIL PLUNGER
LEFT ARM

SHOULDER SCREW

PULL BAR BAIL PLUNGER = PULL BAR BAIL

T™M2215-114

Figure 113. Ribbon-oscillator mechanism.
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lapping arrangement, the teletypewriter can per-
form a printing or function operation while the
next selection is being set up by the keyboard-
transmitter, and transmitted and stored in the
receiving mechanism by setting the swords in the
new selection order. Tension springs on the se-

lector levers supply the energy required to com-
plete the selection for the next printing or function
operation when the mechanism is unlocked after a
completed operation. The chart below shows the
relationship between the operation of the previous
selection and the setting up of the next selection.

Operation of previous selection

Locking of previous selection ilﬁll‘ukenmutsclcellull hi-mu% l‘asi“unlng of next selection vanes,

received and jor sto ¢ll eranks, and code burs

Selector cam sleeve stopped . - oceeeeoooo

Printing- and function-bail cams begin
to turn; printing and function bails
begin moving.

Pull-bar bail engages selected pull bar,
or function bail engages a push bar.

Letter printed or function performed.____

Printing and function bails start to return
to normal positions.

Printing and function bails nearly normal .

engage vane.

Printing and function bails normal;
main shaft clutch throw-out lever en-
gaged by sixth cam,

Not locked - _____
Locking funetion
starts forward to en- |

ocked s e e

STOP.
BTART o

lever Selector-cam  sleeve as-
sembly begins to turn
for the next selection.

_| Sword positioned and new

selection stored.

-| Same as above.

-| Bame as above.

Vane Nos, 1, 2, 3, and 4,
are set simultancously.
Vane No. 5 is positioned.

94, Operation of Functions

a. Descriprion axp Pomreose.  The typing unit
can perform two types of operations: one type
comprises those operations required to print a
character; the other type is comprised of those
operations necessary to perform a nonprinting

PRINTING BAIL BLADES
PRINTING BAIL:

BLOCKING EXTENSION
FUNCTION BAIL SPRING

FUNCTION BAIL CAM

FUNCTION BAIL

function. The nonprinting functions are: BELL
(FIGS 8), blank, CAR RET, FIGS, LTRS,
LINE FEED, STOP (FIGS H), and space. On
weather communication keyboards and typing
units, a dash is printed by operation of the F1GS
key and then the blank key, and the remote motor
stop feature (STOP on FIGS H) is not included.

FUNCTION LEVER BAIL

CTION LEVER
BAIL ROLLER

]

VANES
LEVER

Lo
= FUNCTION
| REAR ARM

FUNCTION LEVER SPRING

SHIFT PUSH BAR

o SHIFT FUNCTION LEVER

FUNCTION BAIL BLADE

Figure 114.
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FUNCTION LEVER EXTENSION

TMZ2I5-1IS

Function-lever mechanism.
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The functions are completed through the opera-
tion of separate function levers which are located
behind the vanes in the front of the typing unit.

b. QperamioN. When the printing bail is in its
normal or rearmost position, the function-lever
bail attached to it holds the function levers away
from the vanes. As the printing bail moves for-
ward, the function-lever bail roller moves off the
high portion of the rear arms of the function
levers, thus permitting the function-lever springs
to pull their levers against the vanes. The for-
ward arms of the function levers are notched so
that when a function combination is set up on the
vanes, the selected function lever moves forward
farther than the other function levers. The func-
tion-lever extension then moves the selected push
bar upward and into the path of the function bail
or releases a latch bar to perform the correct func-
tion when selected.

95. Function Bail

a. Descripriox axp Pureose.  The function bail
is mounted on the bail mounting shaft. It is used
to operate some of the functions and is moved by
the function-bail cam. The function bail has a
blade attached to its lower extremity which en-
gages the function push bars and reset bars.

. Operation, The function-bail spring holds
the function-bail cam roller against its cam at all
times. After the printing bail and function-lever
bail move far enough to release the function levers
(fig. 115), the function-bail roller starts to ride

LINE FEED
FUNCTION LEVER

*|-SELECTOR

the cam. The function-bail blade moves toward
the rear, engaging and operating any reset bar in
the path or any function push bar that may have
been moved into its path by a function-lever exten-
sion, and the function bail returns to its forward
position. The bail cam unit on the main shaft has
not yet completed its revolution at this point, and
the function-bail roller comes to rest. The roller
rests beyond the low part at a point about one-half
the distance to the peak of the cam.

96. Position of Function Levers

The position of function levers in the function-
lever comb are listed in the chart below, showing
the designations which can be seen from the top
and bottom of the typing unit (fig. 115).

S | S— Degizain
1. _..| Lo KT e e o m e o an None
s -| Carriage return_ .- . _____. CR
3. -| Figures shift._ FIG
Bell Zo s BELL
Universal --| None
-| Vacant... oy i, S .| TAB
iing and space suppressor...| None
Sixth vane detent. - .- None
-=-| Unshift on space. 8P
10 Blanko . oo c-i-—ac BL
-..| Letters shift. LTRS
.| Linefeed.._-———_—___ LE
None.....| Motor St0p_ - neccmmaaaaaan STOP
|

SHIMS

MOUNTING SCREW
FUNCTION LEVER BAIL

ARRIAGE RETURN
FUNCTION LEVER
FUNCTION LEVER BAIL ROLLER
SIXTH VANE DETENT ROLLER
VANE CLAMPING

SCREW

PILOT
SCREW

*|—VANE

SIXTH VANE EXTENSION
LETTERS PUSH BAR

SIXTH VANE DETENT SPRING
SPRING PLATE

TM2215-116

Figure 115. Function levers.
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LINE FEED GHE!
SINGLE DOUBLE
LINE FEED LEVER

CK
EVER SET SCREW

LINE PAPER STRAIGHTENER
CHECK SCREW ROD

DETENT
RATGttET

FEED

STRAIGHTENER
ROD STOP

LINE FEED
RATCHET

CHECK LEVER SHAFT
LINE FEED VERTICAL LINK
SHIFT VERTICAL LINK

CARRIAGE RETURN
LOCK BAR

ARMATURE SPRING
ADJUSTING SCREW

‘RIGHT MOTOR

R b STOP GONTAGTS

FUNCTION LEVER

Figure 116.

97. Function Suppression

Teletypewriter TT-5/FG, which is a standard
communications equipment, is arranged to sup-
press printing or spacing on both upper- and
lower-case blank combinations. On Teletype-
writer TT-6/FG the lower-case blank combination
also suppresses printing and spacing. However, it
prints a dash when the upper-case blank combina-
tion is operated. On Teletypewriter TT-5/FG
the carriage-return and line-feed combinations op-
erate from both the FIGS and LTRS positions.
On Teletypewriter TT-6/FG the carriage-return
and line-feed functions operate only at LTRS,

98. Carriage Return

a. Descriprion axp Pureose. A spring drum
(fig. 108) is the source of power that returns the
type-bar carriage to the left-hand margin by the
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VANE PILOT
SCREWS

MANUFACTURERS

94 “SERIAL NUMBER

T™M2215°1T

Typing unit with carriage removed.

use of a draw strap. The draw strap is connected
behind the extreme right end of the type-bar car-
riage casting and is fastened to a post on the spring
drum.

b. OPERATION.

(1) When the carriage-return function lever
moves into engagement with the vanes,
the function-lever extension moves the
carriage-return latch bar (fig. 117) up
and out of engagement with its latch.
The carriage-return operating lever is
thus released and, actuated by its spring,
moves the carriage-return clutch fork up-
ward so as to disengage the upper car-
riage clutch member from the lower
clutch member. The spacing shaft then
can rotate independently of the spacing-
shaft gear. This permits the type-bar
carriage to be returned to its extreme left




DASH POT LEVER
LOCK BAR LATCH
LOCK BAR

[CARRIAGE RETURI

N
|OPERATING LEVER SPRING

CARRIAGE RETURN OPERATING LEVER

CARRIAGE RETURN|

OPERATING LEVER
SCREW

(2

—

AR

SPACING SHAFT
CARRIAGE RETURN CLUTCH FORK

CARRIAGE RETURN CLUTCH
FUNCTION BAIL

CARRIAGE - RETURN
FUNCTION LEVER EXTENSION

)

Bt
—CARRIAGE RETURN LATCH BAR
CARRIAGE RETURN RESET BAR

L CARRIAGE RETURN LATCH BAR LATCH

TM2215-118

Figure 117. Carriage-return mechanism.

position by the carringe-return spring
and draw strap.

The notch on the reset bar will then be
engaged by the function-bail blade and
the reset bar will be moved toward the
rear. DBecause the reset bar and the car-
riage-veturn latch bar are both pivoted
on the same pivot serew, the latch bar will
be reset and engaged by its latch (B, fig.
117). In the meantime, the function-
lever bail will return to its upper position,
and the earriage-return and the funetion-
lever extension will move down below the
(unlateh point) latching surface of the
latch bar.

(3) As the carringe-return clutch fork dis-

engages the carriage-return cluteh, it also
actuates a lock bar (fig. 117) which is
linked to it. The sliding motion of the
lock bar permits a shoulder in its upper
edge to pass under and engage a lock bar
latch mounted above the lock bar. En-
gagement of the lock bar latch holds the
carriage-return clutch disengaged until

¢. Maxvan Carriace RETURN,
carriage manually, operate the lock bar (A, fig.
117) through the aperture in the typing unit cover.
When the lock bar is pressed, it disengages the

the earriage has fully returned to the ex-
treme left position,

(4) Just before the carriage reaches its posi-

tion at the extreme left margin the left
margin-adjusting screw, attached to the
carriage, strikes the front end of a cen-
trally pivoted dash-pot plunger lever
(fig. 116 and A, fig. 117). The dash-pot.
plunger is driven into the dash-pot air
chamber and thereby absorbs the shock
of the earriage.

(5) With the carriage-return latch bar en-

gaged with the lateh bar lateh and the
driven and driving members of the spac-
ing clutch engaged, the carringe-return
mechanism is in position to receive the
next selection. A sequence chart for the
carriage-return function is shown in
figure 118.

To return the
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CARRIAGE-RETURN FUNCTION LEVER SELECTED

CARRIAGE-RETURN LATCH BAR UNLATCHES

CAPRIAGE-RETURN OPERATING LEVER RELEASES

CARRIAGE-RETURN CLUTCH FORK MOVES UPWARD

CARRIAGE-RETURN CLUTCH DISENGAGES, UNLOCKING SPACING SHAFT
AND GEAR, AND LOCK BAR LATCI

TYPE-BAR CARRIAGE NETURNS (SPRING ACTION)

FUNCTION BAIL MOVES CARRIAGE-RETURN RESET BAR TOWARD REAR

CARRIAGE-RETURN LATCH BAR LATCHES

DASH POT ABSORES SHOCK

DASH-POT LEVER UNLATCHES LOCK BAR

CARRIAGE RETURN CLUTCH ENGAGES

TLEMIeS
Figure 118. Sequence chart for carriage return.

spacing-shaft cluteh and causes the type-bar car-
riage to return to the left-hand margin.

99. Figures (Shift)

a. Descrierion axp Poureose.  The figures shift
function lever (third from the right) starts the
train of actions which moves the platen from the
letters (ITRS) to the figures (FIGS or upper
case) printing position. This function lever and
its operation are deseribed in & below. The func-
tion bail provides the motive force required to
move the platen through the push bar, shift link,
and shift lever.

Note. The shift detent holds the platen assembly
flrmly in either the FIGS or LTRS position.

b. OperarioN. Selection of the FIGS function
lever raises the FIGS shift push bar so as to bring
its noteh into the path of the function-bail blade
(fig. 114). This push bar, moved by the func-
tion bail, rotates the right end of a shift link (to
which it is connected) toward the rear (fig. 119).
As the shift link pivots, a shift lever, connected
to its left end, rotates counterclockwise (viewed
from left) and exerts a downward pull upon a
vertical shift link that extends upward between
the shift lever and the platen bracket. The rear
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platen assembly is moved downward and is held
there by its detent while the platen roll rises to
the FIGS position.

100. Letters (Unshift)

The LTRS push bar is connected to the left
side of the shift link. When the push bar is op-
erated by the function bail, the action at the
platen assembly is reversed (with respect to FIGS
position) and brings the platen down to the LTRS
position.

101. Sixth Vane

The sixth vane controls the operation of the
signal bell and the motor-stop function (on Tele-
typewriter TT-5/FG only) through their function
levers. The lower end of the spring attached to
the sixth vane fits into the notch in the forward
end of the LTRS push bar. With the platen at
LTRS position, the rear edge of the sixth vane
moves up, thus blocking the signal bell and motor-
stop function levers from engagement with the
vanes. When the FIGS key is pressed, the LTRS
push bar moves forward causing the rear edge of
the sixth vane to go to the lower position, thus
allowing the signal bell or motor-stop function
lever to be selected and operated.

102. Spacing Function

Spacing other than that accompanied by print-
ing (such as spacing between words) is performed
in the same manner as that described in paragraph
88 with a single exception. That is, that there is
no pull bar to be selected.

103. Unshift-on-Space

a. Descrrerion axp Porreose.  Teletypewriters
TT-5/FG and TT-6/FG can be arranged to shift
from the FIGS to the LTRS position when the
space bar is operated. Normally, however, the
unshift-on-space feature of these teletypewriters
is locked out. The adjustment necessary to in-
clude this feature, if required, normally will be
made by authorized teletypewriter maintenance
personnel only. The information below is in-
cluded to explain the unshift-on-space feature
when the telety pewriter is adjusted to include this
facility.

b. Oreramiow. (fig. 120) The teletypewriter




PLATEN CASTING

SHIFT DETENT:

SHIFT
STOP POST

LINE FEED PAWL

LINE FEED RATCHET

PLATEN ROLL

LINE FEED LEVER

LETTERS PUSH BAR

LINE FEED PUSH BAR

LINE FEED FUNCTION LEVER

FUNCTION BAIL

Figure 118,

shifts the platen from the FIGS to the LTRS
position by the action of the space-function lever.
‘When the unshift-on-space feature is not required,
the unshift-on-space cut-out lever is moved into
engagement with the space-function lever pro-
jection, and the space-function lever extension
moves upward on a space combination and raises
the LTRS push bar into the path of the function
bail (fig. 119). The platen then shifts to the
LTRS position.

LETTERS FUNGTION LEVER

LETTERS PUSH BAR

TM2215-119

Platen-shift and line-feed mechanism,

104. Line Feed

a. Descrierion Axp Purrose. The line-feed
mechanism mechanieally feeds the paper in the
teletypewriter through a train of actions in re-
sponse to the combination for LINE FEED re-
ceived by the selector mechanism. When the first
function lever on the left begins to move, imotion
is transmitted through the push bar, line-feed bell
crank, vertical link, feed lever, feed pawl, and

SPACE FUNGTION LEVER VERTICAL EXTENSION

SPAGE FUNCTION LEVER EXTENSION

UNSHIFT ON SPAGE CUTOUT LEVER

TM2215-120

Figure 120. Unshift-on-space cut-out lever.
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PRINTING BAIL

BLOGKING
OPERATING ARM BAIL

LEFT
BEARING

PRINTING BAIL
OPERATING ARM
ROLLER

FUNGTION BAIL
OPERATING ROLLER

Sty
o

REAR SPACE PAWL

FUNCTION LEVER
BAIL ROLLER

PRINTING BAIL
PRINTING BLADES
BAIL

RIGHT
BEARING
FUNGTION BAIL

FUNGTION BAIL BLADE

TM22I5-121

Figure 121, Printing- and function-bail assembly.

feed ratchet (fig. 119). The function bail moves
the platen by the feed ratchet which is attached
to the left end of the platen. The check lever,
check lever shaft, check post, check serew, detent
ratchet, and detent assembly are provided to main-
tain proper line interval when the paper feeds.
The check lever, check lever shaft, check post, and
check screw stop the turning of the platen. The
detent ratchet, attached to the end of the platen,
and the detent arm assembly hold the platen in
printing position,
b. OPERATION.

(1) When the line-feed function lever, sec-
ond from the left, is selected, its lower
extension raises the line-feed push bar
into the path of the function-bail blade
(fig. 119). When the function bail moves
toward the rear of the typing unit, the
line-feed push bar rotates the line-feed
bail thus pulling the line-feed vertical
link downward. This action rotates the
line-feed lever, which in turn moves the
line-feed pawl back and into engagement
with the line-feed ratchet, and thus ro-
tates the platen one line space. When the

132

line-feed function lever is returned to its
normal position by the function-lever bail
roller, the upper extension of this fune-
tion lever will strip the line-feed push bar
off the function-bail blade. The line-feed
lever spring then returns the mechanism
to its normal position and the line-feed
push bar spring holds the line-feed push
bar out of the path of the function-bail
blade until the line-feed function is once
again selected.

(2) After each line-feeding operation, a roller
on the detent lever (fig. 104) locates it-
self between two teeth on a detent ratchet,
thus regulating the space between lines,
and holding the platen firmly in position
during the printing of each line. A se-
quence chart of the line-feed operation is
shown in figure 122,

105. Single-Double Line Feed

The distance that the paper is moved during
each line-feed operation is normally two spaces.
An adjustment is provided whereby the teletype-
writer can feed single space if required.

by

)




LINE-FEED FUNCTION LEVER SELECTED

LINE-FEED PUSH BAR LIFTED INTO PATH OF FUNCTION BAIL ELADE

FUNCTION BAIL MOVES TOWARD REAR

LINE-FEED PUSH BAR OPERATES

LINE-FEED EELL CRANK ROTATES

LINE-FEED VERTICAL LINK MOVES DOWN

LINE-FEED LEVER OPERATES

LINE-FEED PAWL ENGAGES LIME-FEED RATCHET

PLATEN ROTATES 1 (R 2 LINES (DEPENDING ON
POSITION OF SINGLE-DOUBLE LINE-FEED LEVER)

BACKWARD MOVEMENT OF LINE-FEED PAWL OPERATES CHECK LEVER

LINE-FEED CHECK LEVER SHAFT RCTATES

LINE-FEED CHECK POST AND CHECK SCREW POSITICHED TO PREVENT OVERTRAVEL OF PLATEN

LINE-FEED [ETENT ROLLER RESTS BETWEEN TWO TEETH
ON LINE-FEED DETENT RATCHET, HOLDING FLATEN PROPERLY CENTERED

FUNCTION LEVER BAIL RETURNS TO NORMAL POSITION

LINE-FEED FUNCTION LEVER MOVES BACK

UPPER EXTENSICN OF LINE-FEED FUNCTION LEVER STRIPS
LINE-FEED PUSH BAR OFF FUNCTION BAIL BLADE

LINE-FEED MECHANISM RETURNS TO UNOPERATED POSITION

Figure 122,

. DESCRIPTION AND Pureose.* The line-feed
ratchet is attached to the left-hand end of the
platen (fig. 119). Itisdesigned for either double-
or single-line feed operation. The saw-tooth
notches on the ratchet receive the adjustable line-
feed pawl.

b. Operariox. Inits lower position, the single-
double, line-feed lever allows the line-feed pawl

941733—51——10

TLS39I7S

Sequence chart for line feed.

to skip the first and engage the second tooth,
resulting in rotation of the platen for a double
space.  When the single-double, line-feed lever is
in its upper position, the line-feed pawl can en-
gage only one tooth on the line-feed ratchet, thus
resulting in the rotation of the platen for only a
single space.
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106. Paper Feeding

To facilitate paper feeding, a paper-straight-
ener rod and a series of pressure rollers are used
(fig. 112). The straightener rod guides the paper
as it is unwound from the roll in response to the
line-feed function. The rod moving under pres-
sure is also used as a slack rod that prevents the
paper from tearing. The pressure rollers hold
the paper against the platen and prevent slippage
when line feeding.

SPRING.

107. Signal Bell

a@. Descripriox axp Purrose. The signal bell,
mounted horizontally at the rear of the typing
unit (fig. 124) provides an audible signal which is
used to signal the operator. It is connected to its
function lever by means of a hammer arm, operat-
ing lever, a latch bar, and a reset bar. The bell
hammer will strike the signal bell once each time
the BELL key (FIGS 8) is pressed on any tele-
typewriter keyboard in the cirenit.

Figure 123.

SIGNAL BELL HAMMER
ARM EXTENSION

SIGNAL BELL
OPERATING LEVER

SIGNAL BELL

| TMz2i5-122 |

Paper spindie.

SIGNAL BELL HAMMER

SIGNAL BELL HAMMER ARM

SIGNAL BELL HAMMER BACKSTOP

SIGNAL BELL RESET BAR

FUNCTION BAIL

IGNAL BELL FUNCTION
LEVER EXTENSION

OPERATING
LEVER SPRING

SIGNAL BELL
OPERATING
LEVER SCREW)|

SIGNAL BELL
LATCH BAR LATCH
SIGNAL BELL LATCH BAR

TM2215-123

Figure 12§, Signal bell mechanism.
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b. OPERATION.

(1) When the bell function lever is selected,
its extension (fig. 124) raises the bell-
lateh bar. This releases the bell operat-
ing lever, which is rotated by the spring
connected to it, and strikes the bell-ham-
mer arm extension causing it to throw the
bell hammer against the bell.

(2) The bell-reset bar and bell-latch bar, both
pivoting on the bell operating lever
screw, are reset by the function bail as it
moves to its rear position, and the blade
engages the notch on the reset bar. A
sequence chart illustrating the train of
actions for the signal bell function is
shown in figure 125.

EELL FUNCTION IEVER SELECTED
(PLATEN IN FIGURES POSITION AND SIXTH VANE UP)

EELL LATCH BAR UNLATCHES
EELL OPERATING LEVER ROTATES
EELL HAMMER STRIKES SIGNAL EELL
FUNCTION BAIL RESETS EELL RESET BAR AND EELL LATCH BAR

. TLS39I8S
I'igure 125, Sequence chart for signal bell.

108. Mechanical Motor Stop
(fig. 126)

This feature is included in Teletypewriter TT-
5/FG and operates when the FIGS and then H
lceys are pressed on the keyboard. This feature is
not included in Teletypewriter TT-6/FG.

a. Descriprios axp Funcriox. The mechanical
motor stop is a function operation on the teletype-
writer. The motor-stop function lever (fiz. 127)
is selected when the STOP key (FIGS H) is
pressed. The stop function stops the motor at the
transmitting teletypewriter and all motor units
of teletypewriters connected in the same signal
cireuit. All motors in the same cireuit can be re-
started by operating the SEND REC BREAK
key of any teletypewriter in the circuit to BREAK,
or otherwise opening the line eircuit momentarily.

b. Moror Stop OPERATION.

(1) When the motor-stop function lever is
selected, its motion forward causes its
lower-rear extension to tip the motor-

stop lever to the rear. This latches the
inner motor-stop pawl onto the thicker
part of its lateh on the armature extension
(fig. 127).
(2) Simultaneously, the front extension of
the motor-stop function lever closes the
left-hand motor-stop contacts. As the
rear extension of the motor-stop contact
lever moves up, the front extension moves
down against its spring. This opens the
right-hand motor-stop contracts.
Sinee both pairs of contacts are wired in
multiple, the motor will not stop until
the motor-stop function lever is returned
to its normal position and the left-hand
contacts are again open. These contacts
hold the motor circuit closed until the
selector cam sleeve comes fo rest, which
assures the disengagement of the main
shaft clutch and the disengagement of
the locking lever from the locking wedge
before the motor stops.
¢. Moror Start OPERATION.

(1) To start the motors again, the line must

be opened for a short interval by op-
erating the SEND REC BREAK key to
BREAK (fiz. 130). This moves the
upper contact extension against the line
contact insulator. The line is opened,
and the selector armature extension is
moved down by the avmature spring, dis-
engaging the motor-stop pawl latch from
the inner motor-stop pawl. The motor-
stop lever (having traveled forward a
short distance) is again stopped when its
outer motor-stop pawl catches the cuta-
way portions of the motor-stop pawl
latch.
When the line signal circuit is closed
again, the armature moves to its operated
position, the outer motor-stop pawl un-
latches the armature extension, and the
motor-stop function lever returns to its
normal position. The extension on the
Jower portion of the motor-stop function
lever, which has been holding the motor-
stop contact lever away from the right-
hand stop contacts, will now permit the
spring to move the front extension of the
motor lever upwards, thus closing the
motor-stop contacts,

(3

—

(2
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TH 2215-124

Figure 126. Mechanical motor stop.

d. Keysoarp Locking Operatiox, When the
motor-control function is operated, the forward
end of the motor-stop function lever moves down
against the lower screw on the reset lever and
closes the keyboard-control contacts. This locks
out keyboard transmission. The reset, lever, in
turn, moves the contact operating lever as de-
scribed in paragraph 1105 (5) and figure 128,

¢. Moror-Stop Revease Lever. The motor-
stop release level eliminates the p ssibility of the
selector cam sleeve coming to rest with the arma-
ture locking lever riding the low part of the cam
(fig. 127). For example, immediately after
FIGS H has been operated on the keyboard, and
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before the motor has come to a stop, if the line
opens accidentally (thus releasing the selector
magnet armature), the selector cam sleeve should
rotate beyond the stopping point and it is possible
that the armature locking lever might come Lo rest
in an indent of its cam. With the cam stopped in
this position, the armature extension is not free to
respond to the next open line interval, thus making
it impossible to operate the mechanical motor con-
trol. To avoid this condition, a mechanical ar-
rangement is provided so that when the locking
lever is in an indent of the locking cam, the motor-
stop release lever is not permitted to lateh onto
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INNER MOTOR STOP PAWL

MOTOR STOP PAWL LATCH

ARMATURE EXTENSION l
QAT

N

RELEASE LEVER STUD
EXTENSION
REAR EXTENSIONS

LETTERS PUSH BAR

MOTOR STOP CONTAGT LEVER

UTER MOTOR STOP PAWL
MOTOR STOP RELEASE LEVER

MOTOR STOP LEVER

51/,_1.',,,,ﬂf/ MOTOR STOP FUNCTION LEVER
o

SIXTH VANE

SIXTH VANE SPRING

RIGHT-HAND MOTOR
STOP GONTACT

RESET LEVER

LEFT-HAND MOTOR
STOP CONTACT

FRONT EXTENSIONS
TM2215-125

Figure 127. Mechanical motor-siop mechanism.

the armature-extension latch. This is accom-
plished by means of the motor-stop release lever.
When the locking lever is in an indent it comes in
contact with the release lever stud. This holds the
eceentric at the upper end of the motor-stop pawl,
preventing the pawl from engaging the motor-stop

RIGHT-HAND MOTOR STOP GONTACT-

RESET LEVER

LEFT-HAND

MOTOR STOP GONTACT,
BLANK FUNCTION
LEVER EXTENSION

pawl lateh. Thus, the motor-stop feature cannot
function, the motor continues to revolve until the
selector cam is stopped by the stop lever, and the
locking lever rides the long high part of the cam.
A sequence chart for the remote motor control
function is shown in figure 129.

T LEVER

0

UNIVERSAL FUNGTION
LEVER EXTENSION

UNSHI F T-ON-SPAGE
CUTOUT LEVER

TM22I5-126

FPigure 128. Mechanical motor-stop contacts (fromt uf typing unit).
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MOTOR-STOP FUNCTION LEVER SELECTED

[
LOWER REAR EXTERSICH OF MOTCR-STOP

FRONT EXTENSION OF MOTCR-STOP
FUNCTION IEVER MOVES UPW.

FUNCTION LEVER MOVES DOWNWARD

MOTOR-STOP LEVER RAISES

LEFT-HAND RESET LEVER
[ MOTCH-STOP MOVES DOWKWARD
INNER MOTCR-STOP REAR EXTENSION OF CONTACTS CLOSE

PAWL ENGAGES  MOT(R-STOP CONTACT

CONTACT OPERATING
MOTCR-STOP LATCH LEVER MOVES UP

FRONT EXTENSICN OF
MOTOR-STOP CONTACT
LEVER OPENS RIGHT-HAND
MOTOR-STOP CONTACTS

MOTCR-STOP FUNCTION LEVER MOVES BACKWARD

FRONT EXTENSION OF MOTCR-STOP FUNCTION LEVER MOVES UPWARD

LEFT-HAND MOTCR-STOP CONTACTS OPEN

MOTCR STOPS

OPERATION OF SEND-RECEIVE-EREAK KEY TO BREAK OPENS LINE SIGNAL CIRCUIT

ARMATURE OF SELECTCR MAGNET RELEASES

INNER MOTCR-STOP PAWL DISENGAGES FROM MOTCR-STOP PAWL LATCH
MOTCR-STOP PANL ENGAGES WITH MOTCR-STOP PAWL LATCH
OF SEND-RECEIVE-BREAK KEY CLOSES LINE
TURE OF SELECT(R MAGNET
OUTER MOTOR-STOFP PANWL DISENGAGES FROM MOTOR-STOP PAWL LATCH
MOTCR-STOP LEVER RETURNS TO NORMAL POSITION
RIGHT-HAND MOTCR-STOP CONTACT CLOSES
MOTOR STARTS

TL539195

Figure 129. Sequence chart for remote motor control.
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109. SEND REC BREAK Key

a. Descrieriox  axp Purrose. The SEND
REC BREAK key, which is mounted on the front.
left-hand corner of the base and extends through
an opening in the typing unit cover, has three po-
sitions. As its name indicates, this key when op-
erated to its SEND position arranges the equip-
ment for transmission and also makes reception
possible.  With the key at the REC position, only
reception is possible. The BREAK position is
used to send break signals to a distant operator,
or to start teletypewriters in the same cirenit by
momentarily opening the signal line, and thus to
aperate the remote motor-control mechanism (par.
108).

UPPER GCONTAGT LEVER

SEND-REGEIVE LEVER

TM2215 - 127
Figure 130. SEND REC BREAK key assembly.

b, Maxuarn. Oreration. The SEND REC
BREAK key can be moved to SEND or REC by
moving the lever up or down. The latch lever
stops the key in the REC position when it is being
moved downward. To send a BREAK, the latch
lever must be operated, thus releasing the key and

permitting it to be moved to BREAK. When the
key, which is held at BREAK, is released, it will
return to its REC position.

¢. MecraNican Operation. The SEND REC
BREAK key can be moved to the REC position
by operating the blank key of the keyboard twice
in succession. On Teletypewriter TT-5/FG the
blank key will operate in either the FIGS or
LTRS position. On Teletypewriter TT-6/FG
the blank key sends a dash from the FIGS posi-
tion, but it is not equipped with the motor-stop
mechanism so it will not move the SEND REC
BREAK key to REC when the blank key is se-
lected twice in succession.

110. Blank Function (Keyboard-Transmitter
Locking Mechanism)

a. Descrrerion axp Purrose. The keyboard
locking mechanism is composed of a set of six
contacts. In addition, there are the upper and
lower contact levers, the contact lever spring, the
SEND REC BREAK levers, the latch lever, and
the stop lever plate. These elements of the
mechanism are mounted on the front left-hand
corner of the base ans shown in figure 137. The
SEND REC BREAK key, when operated to REC
by two successive operations of the blank key on
the keyboard, closes the keyboard control contacts
and short-circuits the sending contacts of all tele-
typewriters in the circuit. No teletypewriter in
the same circuit can send until the key is restored
to SEND. The procedure outlined above also
serves as a break-in feature that permits any
receiving operator to stop transmission from a
remote station in the same circuit, whether the
transmitting equipment is sending from tape or
manually from a keyboard. A tape transmitter,
if used, may be controlled from the lower contacts
of the SEND REC BREAK mechanism.

b. Mecnaxtoar OPERATION.

(1) As the blank-funetion lever moves for-
ward its extension moves downward car-
rying with it the left arm of the T lever.

(2) As the left arm of the T lever is moved
down, the reset lever and the intermediate
lever move to the left. This positions the
lower end of the intermediate lever
against the side of the blank-function-
lever extension where it is held by a

spring.
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SEND-REGEIVE BREAK CONTAGTS

Figure 131.

—————————— —UPPER GONTAGT LEVER——

UPPER CONTACT LEVER

MOUNTING BRACKET

TM2215-128

SEND REC BREAK key.

RESET LEVER
—INTERMEDIATE LEVER
— STOP BRACKET

~-SEND-RECEIVE T LEVER

LEFT ARM

i—RIGHT ARM

UNIVERSAL FUNGTION N
[ LEVER EXTENSION

__[BLANK FUNGTION
LEVER EXTENSION

A

Figure 132,

1 E-‘JLANK FUNGTION

——

LEVER EXTENSION

UNIVERSAL FUNCTION
LEVER EXTENSION

B
TM2215-129

Typing unit parts of SEND REC BREAK mechanism,
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(3) The blank-function-lever extension
moves upward when the function-lever
bail returns to its normal position. The
toe of the intermediate lever is thereby
permitted to come under the blank-func-
tion extension by tension of the inter-
mediate lever spring.

(4) The blank key, when pressed the second

time, causes the blank-function lever to

move downward again, carrying the
intermediate lever with it.

As the intermediate lever moves down-

ward, it moves the reset lever downward.

This also moves the right arm of the op-

erating lever (upper contact lever)

downward and positions its upper con-
tact arm to the right.

The movement of the upper arm of the

operating lever to the right allows the

keyboard control contacts to close because
of the tension of the contact spring. At
the same time, the operating pawl is re-
leased and its spring moves the SEND

REC BREAK key to its REC position.

(7) As the printing-bail operating-arm roller
rides the high portion of the printing-
bail cam, the funetion-lever bail moves
upward. This causes the function-lever-
bail roller to engage the cam surface of
the rear arm of the blank-funetion lever,
moving it out of engagement with the
vanes. The blank-function lever is re-
turned to its normal position, and opera-
‘tion of the blank function is thus com-
pleted. A sequence chart illustrating the
above operations is shown in figure 133.

0. Masvar Operarion. Manual operation of
the SEND REC BREAK key to lock-out key-
board operation is deseribed in a above.

(8

—

(6

—

111. Polar-Neutral Key

a. Descrirrion axp Pureose. The polar-neu-
tral key is a two-position key mounted on top of
the keyboard of the keyboard-transmitter (fig.
134). Its purpose is to enable the teletypewriter
to respond to either polar or neutral signals.

5. Oreramion. Refer to figures 134 and 135 for
operation of the polar-ncu.t.ra! key. It will be
seen that pushing the polar-neutral key in will re-
sult in the circuit opening through the relay bias
winding (terminal Nos. 2 through 7), permitting

the relay to respond to polar type signals. Pull-
ing the key out connects.the bias winding into the
rectifier circuit for reception of neutral signals.

112. Ribbon Lock-Out

The ribbon lock-out (fiz. 105) can be included
when the teletypewriter is to be used to cut stencils.
When the ribbon lock-out bar is moved in, it en-
gages the ribbon-oscillator extension. This holds
the oscillator assembly in its lower position below
the printing line, and prevents its motion in line
with a type-bar pallet. Thus, the type-bar pallets
are permitted to strike the stencil without striking
the ribbon.

113. Electrical Circuits (General)

The electrical circuits of Teletypewriters
TT-5/FG and TT-6/FG are considered in threo
main groups: power circuits, signal circuits, and
local circuits. Power circuits consist of the wir-
ing at the table and in the operating components,
by which a-c is applied to the rectifier power unit
and the motors. Signal circuits are those used to
carry the signal impulses which conduct communi-
cation. Local circuits are those by which d-c is
applied to the selector magnets, relay bias wind-
ing, and test cirenits. In the following para-
graphs the electrical cirenits are traced from the
terminal or connection points at the table to each
of the electrical assemblies in the operating com-
ponents. The rectifier power unit is discussed in
paragraph 120; also refer to wiring diagrams in
the back of this manual and to paragraph 114,

114. Table

a. Gexerar, The electrical service assembly in
the table is wired so that a-c is connected to the
rectifier, d-c is distributed from the rectifier to the
various local circuits, and signal lines are con-
nected to the transmitter contacts and relay line
winding, in series, through appropriate terminal
boards. In ¢, d, and ¢ below, the a-c, d-c, and sig-
nal circuits are considered separately.

b. Power Cizcurrs. In this discussion refer-
ence is made to figure 143 (the schematic wiring
diagram) of the electrical service assembly in the
table. The power, line, and local test circuit ter-
minal boards in figure 143 are made of insulating
material and contain 12 screw-type terminals,
which are numbered 1 throngh 12. From these
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BLANK FUNCTION IEVER SELECTED

LEFT ARM OF T-LIEVER MOVES DOWN

LOWER END OF INTERMEDIATE LEVER POSITIONED
EELOW BLANK FUNCTION-LEVER EXTENSION

BLANK FUNCTION LEVER AGAIN SELECTED

INTERMEDIATE LEVER OPERATES
RESET IEVER ROTATES

OPERATING LEVER ROTATES

KEYBOARD CONTROL CONTACTS CLOSE

CONTACT LEVER LATCHES OPERATING LEVER

SEND-RECEIVE-EREAK KEY MOVES TO REC

NOTE: THE ABOVE ACTIONS MAKE
UP THE COMPLETE EREAK FUNCTION
(TWO SUCCESSIVE BREAK SELECTIONS).

CHARACTER SELECTED
UNIVERSAL FUNCTION LEVER OPERATES

RIGHT ARM OF T-LEVER MOVES DOWN

LOWER END OF INTERMEDIATE LEVER
POSITIONED OUT OF PATH OF
BLANK FUNCTION-LEVER EXTENSION

NOTE: THE ABOVE ACTION TAKES
PLACE IF ONE SELECTION OF
BLANK IS FOLLOWED BY A CHAR-
ACTER SELECTION.

TL53920S
Figure 133. Sequenee chart for blank function.,
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GCONTACT
GCAMS

CLUTCH THROW-OUT =

LEVER ECCENTRIC

TYPING UNIT

Figure 13},

GONTACT
LEVERS

Keyboard mechanism.

BASE UNIT

POLAR—- NEUTRAL
KEY

LINE GORDS

LINE

L=101
105 N
SELECTOR
MAGNETS
105 N
L-lo2

Figure 135. Teletypewriter, simplified functional schematic.

BREAK CONTAGT

TRANSMITTING
GCONTACTS

§-401

POLAR NEUTRAL
KEY

$-402
THezis-13
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terminal boards wiring is arranged to connect
each outlet or receptacle under the table top fac-
ing the front of the table, into its appropriate cir-
cuit. The signal circuits are completed through
terminals No. 7, 8, 9, and 10 (fig. 143). The
various outlets and receptacles (fig. 136) are ar-
ranged on the table (electrical service assembly)
as fo]lows
(1) A—Four-contact plug to receive ad-
justed terminal a-c motor voltage from
rectifier power unit (Rec-29 only).
(2) B—Two-contact receptacle furnishing
a-c¢ to rectifier power unit.
(8) C—Four-contact receptacle for teletype-
writer a-c motor plug.
(4) D—Three-contact receptacle to furnish
d-c to teletypewriter plug for relay bias
circuit.

(5) E—Three-contact plug to receive d-c
from rectifier.

(6) Linejacks BLK and RED. BLK receives
the black-shelled send plug from the tele-
typewriter, and RED receives the red-
shelled receive plug to the teletypewriter.

(7) Test jacks BLK and RED receive the
send and receive plugs of the teletype-
writer when making a local test of tele-
typewriter operation.

Note, The fuse and the convenience outlet
receptacle of the teletypewriter are shown in
figure 282, The rectifier circuit is shown in
figure 281.

¢. A-C Cmourrs (fiz. 143). Incoming a-c
power conductors are connected to terminals No,
1 and 2 of the table. Alternating current is con-
nected to the rectifier power unit through a-c out-

\rerminars— \-RESISTOR- 2000 OHMS
REAR VIEW
RECEPTAGLE- 2 CONTAGT az&ﬁm.s-a CONTACT
PLUS-4 PRONG [~RECEPTAGLE -4 GONTACT ‘-PLUG 3 PRONG

2

LINE JACKS —TEST JACKS
FRONT VIEW
TM2215-132
Figure 136. Electrical service assembly. .
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let B (fig. 136). The rectifier power unit, in addi-
tion to supplying d-c, also is used to adjust the
incoming a-c line voltage to the proper value re-
quired by the motor units. This adjusted a-c
motor terminal voltage of the Rec-29 rectifier is
delivered to plug A (fig. 136). The schematic
diagram (fig. 281) shows the circuit to which the
motor unit is connected, as well as the associated
receptacle or outlet. Note that the motor circuit
has a switch and fuse.

d. D-C Cmovrrs.  Filtered d-c supplied by the
rectifier power unit is connected to terminals No.
—11 and No.+12 of the table. The conductors of
the d-c power cord from the teletypewriter power
block terminate in a plug that is inserted in power
receptacle D of the table (fig. 136). From the
power block, the d-c cirenit may be traced (figs.
282 and 283) to the transmitting contacts of the
keyboard-transmitter and to the selector magnet
of the typing unit. In addition, d-c also is sup-
plied to the relay bias winding through the relay
block and slip contacts 52 and 53 of the base. Fur-
thermore, d-c can be supplied to the signal lines,
if required, and to the local test circuit of the
table. The necessary connections to the d-¢ source,
when line current is supplied, are given in para-
graph 20. The 2,000-0hm resistor and the 2,500-
ohm resistor (fig. 151) are provided to adjust the
line current of the test and signal cirenits, re-
spectively.

e. Stionan Cmovrrs. Figure 143 shows the con-
ductors of the signal cirenits connected to the line
terminal board of the table. The signal circuits
are then brought to the jacks of the jack block
(fig. 136) into which the cords from the send and
receive blocks of the teletypewriter base are plug-
ged. The teletypewriter send block is usually
designated as the 30 block of the base and the
receive block as the 40 block.

115. Base

a. GexeraL. The base has four terminal boards
and the line relay mounting, arranged as shown
in figure 137. Three of these terminal boards
are located at the right front corner of the base.
The fourth terminal board is near the relay mount-
ing at the left rear corner, Usually, each terminal
board is identified by the numbers of the terminals
it contains. Thus the terminal board Nos. 21
through 26 is ealled the 20 block and is used to
connect the power conductors to the motor unit.

The terminal board Nos, 31 through 36 is called
the 30 block. To this block are connected the con-
ductors from the transmitter contacts of the
perforator-transmitter or any other transmitting
unit with this equipment. The terminal board
Nos. 41 through 46 is called the 40 block and the
conductors from the selector magnet usually are
connected to this block. , The terminal board Nos.
61 through 66 is called the 60 block and the con-
ductors from the polar relay are connected to this
block. In the subparagraphs below, the circuits
are traced from each of the terminal boards men-
tioned above.

b. 20 Brock. The 20 block is called the power
block. Conductors from the a-c power cord
(which is plugged into receptacle C (fiz. 136) of
the table) are connected to terminals No., 21 and
23. The wires of the d-c cord (plugged into re-
ceptacle D (fig. 136) of the table) are connected
to terminals No. 24 (+) and 25 (—).

(1) A-o connections. In figure 283 note that
a convenience outlet is connected between
terminals No. 21 and 23, and that the
power circuit to the motor is completed
through the slip contact Nos. 13, 14, 15,
and 16 of the motor unit mounting. This
switch connects the motor control con-
tacts, in series with the fustat and the two
300-ohum resistors in the lead from termi-
nal No. 22 to slip contact No. 14 of the
motor unit mounting (fig. 282). The 5-
ohm resistor and the 1-uf (microfarad)
capacitor between the switch and the
midpoint between the two 300-ohm re-
sistors are used to cut down excessive
sparking across the switches and contacts
of the motor cirenit. From the midpoint
between the two 300-ohm resistors, a lead
connects to slip contact No, 16 for the field
winding of the motor. Figure 152 shows
the motor circuit and the electrical re-
lation of the cirenit constants.

(2) D-¢ connections. The d-c leads from
terminals No. 24 and 25 are connected to
slip contact Nos. 52 and 53 of the key-
board-transmitter and to terminals No. 62
and 63 of the 60 block. From terminal
No. 62 a lead is connected to terminal No.
46 to which one lead from the selector
magnet is also connected. The other lead
from the selector magnet is connected to
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terminal No. 45 of the 40 block from which
a connection is made to terminal No. 65
of the 60 block. The circuit constants of
the selector-magnets circuit are shown in
figure 135. Note in this figure that d-c
from terminals No. 24 and 25 of the 20
block is used to energize the selector-
magnet circuit. Figure 135 shows the
selector-magnet shunt circuit with its
constants, and both circuits may be traced
on figure 282.

¢. 30 Brock. Thisblockis called the send block,
from which signal line conductors are connected
to terminals No. 32 and 34. Figure 135 shows the
constants of the transmitter eircuit. Note that
connections between terminals No. 33, 34, 35, and
36 of the 30 block lead to terminals No, 69, 70, 68,
and 67 on the resistor block, respectively. Flat
type resistors may be used to adjust line current
if necessary. When such an adjustment is made,
the flat type resistors are inserted in the resistor
block and connected as shown in figure 282. Nor-
mally, line current will be adjusted at the station
supplying it or at the line resistors (fig. 143)
located behind the jack blocks of the table.

d. 40 Brock. This terminal board is usually
referred to as the receive block, from which signal
line conductors are connected to terminals No. 41
and 42. These terminals are wired to terminals
No. 61 and 66, respectively, on the 60 block (fig.
155). Conductors from the selector magnet are
connected to terminals No. 45 and 46 of this block,
and from there they are completed as described in
b (2) above and figure 45.

¢. 60 Brock. This is the terminal board which
is located at the left rear corner of the base and is
usually referred to as the relay block (fig. 160)
where the various relay ecircuits are completed.
Ttigure 135 illustrates the bias cricuit, the selector
magnet circnit, the shunt eireuit, and the relation
of the relay line (operating) winding to the signal
circuit,

116. Polar Relay (Including Keyboard-Trans-
mitter Contacts and Typing Unit)

@. Generar, The typing unit contains the selec-
tor mechanism of which the selector magnet is the
most important element. The transmitter con-
tacts of the keyboard-transmitter usually will be
connected in series with the relay line winding to
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obtain local copy of all transmitted messages. The
mechanical sequence of operation of the keyboard
and transmitter mechanism is contained in para-
graph 70. The electrical operation of the key-
board transmitting mechanism is described in
paragraph 66. In this paragraph the discussion
is confined to the electrical operation of the trans-
mitting and receiving components, the line relay,
and the motor unit. The circuits of these tele-
typewriters may be divided into separate related
circuits. These are:

(1) Bias circnit of the WECo 255-A type
relay.

(2) Line circunit.

(3) Selector-magnet circuit.

(4) Selector-magnet shunt cirenit.

(5) Motor circuit.

5. Reray Bras Cmcurr.

(1) Purpose. The purpose of the bias circuit
is to pull the line-relay armature to the
spacing contact, magnetically, when a
neutral (no current) spacing impulse is
received from the line. The line relay
reacts as if a spring attached to it on the
spacing side were pulling the armature
to the spacing contact.

(2) Circuit constants, The bias circuit of
the line relay is a simple series cireuit
composed of the relay bias winding (fig.
135), two 2,000-ohm resistors, and con-
tacts Nos. 2 and 3 of the polar-neutral
key. The two 2,000-ohm resistors plus
the resistance of the bias winding (ap-
proximately 136-ohms) limit the current
to approximately 30 amperes. The polar-
neutral key opens the circuit for polar
operation and closes it for neutral oper-
ation. Therefore, the bias circuit is used
only for neutral operation. The bias cir-
cuit requires approximately 115 volts de,
which is applied through terminals No.
24 and 25 of the 20 block.

(8) Circuit tracing. When tracing the bias
cirenit (figz. 282) begin at the positive
terminal (No. 24 on the 20 block) and
continue through spring contact No. 52,
to terminal No. 62 on the 60 block,
through the 2,000-ohm resistor, to ter-
minal No. 7 of the winding of the relay,
to terminal No. 2 of that winding, to con-
tact No. 56, to terminal No. 3 on the polar-
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Figure 137. Base unit.

neutral key, to terminal No. 2 of that key, pulses generated by the transmitting

to slip contact No. 51, through the 2,000- contacts, which open and close the line,
ohm resistor connected to terminal No. 63, respectively.

to contact No. 53 and out to negative (2) Circuit constants. The line circuit is

terminal No. 25 on the 20 block. composed of the operating or line wind-

. Lane Crourr. ing of the relay, the transmitting con-

(1) Purpose. The purpose of the line cir- tacts, the send-receive-break mechanism,

cuit is to control the u[)(»r;:tinn of the and the line-resistance Inmmlillg when

line relay in its transition from spacing the flat type line resistors are used. For

to marking. This transition occurs in simple neutral operation the signal line

response to the spacing and marking im- may be connected to terminal No. 32 of
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Figure 138. Ry-30 (WECO type 255-A) line relay
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PFigure 139- Jack for closing line and selector circuits when relay is removed.

the send block and No. 42 of the receive
block, terminal No. 34 and 41 being con-
nected by a suitable strap or jumper.
When flat-type line resistors are required,
terminals No. 83 and 36 are strapped and
the connecting strap between terminals
No. 34 and 41 is transferred to terminals
No. 86 and 41. Teletypewriters TT-
5/FG and TT-6/FG normally will be ar-
ranged as shown in figure 45 with the
transmitter contact connected in series
with the relay line winding, by effecting
the connections required at line terminals
No. 7, 8, 9, and 10 of the table. One of
the send terminals will be strapped to
one of the receive terminals and the two
terminals remaining will be connected to
the line (fig. 143). For this application
one wire of the line is connected through
a line terminal to one side of the send
jack, and the send plug, through the
transmitter contacts, back to the other
side of the send plug, send jack, and
send terminal. From there it is strapped
over to one of the receive terminals
of the table, to one side of the re-
ceive jack and plug, through the relay
winding, back to the other side of the
receive plug, jack, and terminal, and then
to the other wire of the line, When

(3

necessary to supply line current, connec-
tions are made at the line terminal boards

* as shown in figure 143, and the line re-

—

sistors (fig. 43), are adjusted for proper
line current. The ground may be used
in place of one of the wires of a pair be-
tween teletypewriter stations (ground re-
turn).

Transmitting contacls shunt circuits.
The shunt contacts (Nos. 8 and 4), part
of the break contact assembly, are wired
across the transmitting contaets, and
lock the keyboard when they are closed.

(4) Cireuit tracing. The circuit may be

traced for simple neutral operation (fig.
989) from terminal No. 32 to the break
contacts, through these contacts to slip
contact No. 54, through the transmitter
filter-unit eoil to the transmitter contacts,
continuing to slip contact No. 55, to ter-
minal No. 34, to terminal No. 41, to ter-
minal No. 61, through terminal No. 3, to
No. 6 of the line-winding of the relay, to
terminal No. 66, and finally to terminal
No. 42. '

d. Serecron-Maoxer Ciroulrs,

(1) Purpose. The purpose of the selector-

magnet circuit (fig. 185) is to receive the
marking and spacing impulses from the
polar line relay (WECo type 256-A) ,
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and to control the electromechanical
transitions of the marking and spacing
combinations. The selector-magnet cir-
cuit requires approximately 60 ma of cur-
rent at 110 volts d-c for satisfactory
operation.

(2) Circuit constants. The selector-magnet
circuit consists essentially of the arma-
ture (1) and the marking contact (4) of
the relay, a 400-ohm resistor (part of the
filter), two 600-ohm resistors, and the two
selector-magmet coils (105 ohms each) in
series, with the line jack connected across
the selector-magnet coils. The line jack
serves to close the circuit (when the se-
lector magnets are disconnected at slip
connections Nos. 11 and 12) when the
typing unit is removed from the base. A
projection on the typing unit holds the
line jack open when the typing unit is
mounted on the base.

(B) Cireuit tracing. Trace the selector-mag-
net cireuit from positive terminal No. 24,
to slip contact No. 52, terminal No. 62,
terminal No. 46, to slip contact No. 11
(one side of the line jack), through the
selector-magnet coils to slip contact No.
12 (the other side of the jack) ; continue
to terminal No. 45, terminal No. 65
through the 600-ohms resistor, through
the 400-ohm resistor (part of the filter) to
No. 4 of the line relay, to the marking
contact, through the armature (1) of the
line relay, through the 600-ohms resistor,
to terminal No. 63, to terminal No. 53,
and finally to negative terminal No. 25.

. SerEoToR-MaaNeT SHUNT Crrourr.

(1) Purpose. The purpose of the selector-
magnet shunt circuit (fig. 135) is to keep
the rectifier output constant necross the
terminals (No. 24 and 25) which connect
de to the equipment. This serves as a
protection for the old style vacuum tube
rectifier by equalizing the load on the
power source, whether the armature is at
marking or at spacing. The selector-
magnet shunt circuit requires approxi-
mately 110 volts de and 60 ma.

(2) Circuit constants. The shunt circuit
consists of a 600-ohm resistor and the line
relay armature (these are common with
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the selector-magnet cirenit) (d above), a
400-ohm resistor (part of the filter), and
an 810-ohm resistor in series, and is con-
nected to power terminals No. 24 and 25,
which are the same terminals through
which power is supplied to the selector-
magnet cirenit. The total resistance in
the shunt circuit when the armature and
spacing contacts are closed is 1,810 ohms.

(8) Circuit tracing. When tracing this cir-
cuit (fig. 155), begin at the positive ter-
minal (No. 24), continue to slip contact
No. 52, to terminal No. 62, through the
810-ohm resistor, the 400-ohm resistor,
to terminal No. 5 of the line relay, to the
spacing contact, to the armature (1),
through the 600-ohm resistor, to terminal
No. 63, to slip contact No. 53, and to
negative terminal No. 25.

117. Motor Circuit
(fig. 282)

@. Purrose. The purpose of the motor circuit
is to furnish power (110-volt, 60-cycle ac) to the
teletypewriter motor.

b. Cmcurr Coxsrants. The motor cireuit con-
sists of two 300-ohm resistors, a power switch, a
1-uf capacitor, a fuse, a 5-ohm resistor, the me-
chanical motor-stop contacts (on Teletypewriter
TT-5/FG only), and the motor, The two 300-
ohm resistors are used in either series or parallel,
The 1-uf capacitor and the 5-ohm resistor con-
stitute a filter which is used to reduce excessive
sparking across switches and contacts of the motor
circuit. A target lamp and switch (slip contact
Nos. 13 through 15) are included in the circuit.

¢. Cmeurr Tracive, The cirenit may be traced
from terminal No. 21, continuing to the plug fuse,
tothe power switch, to slip contact No. 10, through
the right pair of motor-stop contacts (except on
Teletypewriter TT-6,/FG), to slip contact No. 9,
to terminal No. 22, to the 300-ohm resistor block,
to slip contact No. 15 (which is shorted to slip
contact No. 14, thus connecting the two 800-0hm
resistors in parallel), to one side of the 800-ohm
resistors, through the motor-unit filter coil,
through the governor contacts, to terminal No, 16,
through the field winding of the motor, through
the motor armature, to slip contact No. 13, and
finally to terminal No. 23. When the motor turns
too rapidly, which causes the governor contacts
to open, the short circuit across the resistance is




opened. Current then flows from slip contact
No. 14 through the two 300-ohm resistors in par-
allel, to slip contact No. 16, to the field winding
of the motor, to the armature, to slip contact No.
13, and finally to terminal No. 23. The reduction
in current caused by the change in resistance slows
down the motor sufficiently to allow the governor
contacts to close and thus restore the short cireuit
across the resistance.

118. Control Relay
(fig. 140)

The motor on a teletypewriter can be controlled
by the control relay if it is connected into the
motor circuit and then actuated from a remote,
manually operated switch. This relay controls
the operation of contacts which in furn may be
used to start and stop the motor. Refer to the
wiring diagram (fig. 283).

STOP PLATE

SOLENOID GOIL

SWITCH
CONTACTS

TM2215-136

Figure 140. Control relay.

119. Miscellaneous Circuits

a. Lixe Revay Frurer, A radio induction sup-
pressor is used to cut down the r-f (radio-fre-
quency) induction that is due to the low-contact
pressure and small contact area of the WECo type
955-A relay. At the same time, a satisfactory lift
for the relay contacts is assured through minimiz-
ing the tendency of the shunt capacities of the fil-

ter to cause contact build-up and erosion. Since
the cireuit conditions in which the line relay con-
tacts operate permit the use of series resistances, a
satisfactory suppressor unit, using a 400-ohm re-
sistor as the series element and 1-pf capacitors as
the shunt elements, isused. A 1-pf capacitor pro-
vides a bypass to ground, which in this case is
the frame of the teletypewriter.

5. Sparg-Kruize Cireurrs.

(1) Purpose. The purpose of the spark-kill-
ing circuits across the M (marking) and
S (spacing) contacts of the line relay is
to prevent overheating and burning of the
contacts caused by arcing when the con-
tacts open or close.

Spacing (fig. 155). The spark-killing
circuit for the spacing contact is from
one side of the .25-uf capacitor, through
terminal No. G4, through the 2,000-ohm
resistor, the 600-ohm resistor to terminal
No. 65, to terminal No, 45, through the
selector magnets, to terminal No. 46, to
terminal No. 62, through the 810-ohm re-
sistor, the 400-ohm resistor, to terminal
No. 5 of the relay, to the spacing contact,
the relay armature, through terminal No.
1 of the line relay, to the 600-ohm resistor,
to the other side of the .25-uf capacitor.

(8) Marking (fig. 155). The spark-killing
circuit for the marking contact is from
one side of the .25-uf capacitor to ter-
minal No. 64, through the 2,000-ohm
resistor, through the 400-ohm resistor, to
terminal No. 4 of the relay, to the mark-
ing contact, the relay armature, terminal
No. 1 of the relay, to the 600-ohm resistor,
to the other side of the .25-uf capacitor.

¢. Sexning Conracr Fiurer Uxir.  This filter
unit (fig. 154) usually consists of a retardation coil
as the series element and a shunt capacitance, in
addition to a capacitor, as a bypass to the teletype-
writer frame. This filter performs the same pur-
pose across the transmitting contacts as the line-
relay filter performs across the relay contacts.

d. Reatore Moror Contror.  This feature (fig.
126) is found in Teletypewriter TT-5/FG but not
in Teletypewriter TT-6/FG.

(1) General. The remote motor-control fea-
ture is arranged to start the machine
when the circuit is closed after an open
signal. Two motor-stop pawls, which

o
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latch on the armature extension, keep the
motor circuit open when the machine is
stopped (fiz. H, STOP). When the
circuit is opened, one of the pawls un-
latches; when the cireuit is again closed
the other pawl unlatches, permitting the
motor-stop release lever to move and
close the power ecircuit.

Electrical features. As part of the re-
mote motor control arrangement, two sets
of contacts are provided. These are
wired in parallel in the motor unit power
circuit (fig. 152). The right-hand set of
contacts as seen from the front of the
teletypewriter completes the circuit to the
motor. The left-hand set of contacts is
normally open during operation of the
machine. When the stop-function lever
is selected, the left-hand contacts close
immediately, while an instant later the
right-hand contacts open. The motor
will continue to run because the power
circuit to it is closed through the left-
hand contacts. The left-harfd contacts
will not open until the locking lever rides
the high part of the cam long enough to
allow the motor-stop pawls to latch re-
liably on the armature extension,

(2

—

120. Recliﬁars

a.
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Recrierer REC-29,

(1) General. The Rec-20 rectifier is de-
signed to provide d-c suitable for signal
line battery as well as local battery, and
to provide the proper a-c voltage for the
operation of governed-series motors,
when the rectifier is operated from a-c
sources of various voltages and fre-
quencies.

(@) Input. The input requirements are 95-
to 125- or 190- to 250-volts, 25- to 60-
eycle, single-phase a-c.

(8) Output. The output rating is as fol-
lows:

1. D-¢. 0.2 ampere at 120 volts d-c. (No-
load voltage of a new rectifier should
not exceed 135 volts.)

2. A-e. A-catsuitable voltage ( generally
115 volts) for the operation of one or
two governed-series motors at any
frequency from 25 to 60 cycles.

(2) Components. The rectifier consists essen-
tially of a transformer, a full-wave sele-
nium rectifying assembly, a variable
choke coil with capacitor, a bleeder re-
sistor, a filter capacitor, terminal panels,
input and output fuses, input power
switch, input cord with plug, and output
cords with receptacles.

(a) Primary. The primary winding of the
transformer has two sets of taps which
terminate on the control panel.

1. One set of taps (terminating on the
left-hand side of the control panel)
provides for input voltages of 95,
105, 115, 125, 190, 210, 230, and 250
volts.

£. The other set of primary taps (termi-
nating on the lower right-hand side
of the control panel) provides the
proper voltage for motor operation
on 25-, 40-, 50-, or 60-cycle a-c.

(8) Secondary. 'The secondary of the

transformer is provided with taps so
that the output voltage of the rectifier
can be adjusted to suit requirements and
can be adjusted to compensate for the
aging of the rectifier assembly. These
taps terminate at the top of the control
panel, and connections to the terminals
are made by means of flexible leads,
The three taps marked I, M, and H
provide coarse voltage adjustment, and
the five taps marked 1, 2, 8,4, and &
provide fine voltage adjustment.
Reotifier. The rectifier consists of a
stack of rectifying selenium disks di-
vided into four sections by terminals at
the ends, quarter-points, and center
(fig. 141).
(d) Choke. The choke coil has taps which
terminate on the upper right-hand
corner of the control panel. These taps
provide a means for adapting the filter
to the frequency of the power supply
and are utilized by connecting the flex-
ible lead from the tuning capacitor to
the tap corresponding to the input.
frequency.

Rear panel. The input and output

(e

(e

—

cords terminate on the panel at the rear .

of the rectifier. When the double-pale,
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ON-OFF switeh (located on the front
panel) is in the OFF position, both
sides of the input line are disconpected
from the entire rectifier assembly (with
the exception of the rear panel on which
the input cord terminates). The cover
must be removed to gain access to the
terminals on the rear panel.

(3) Operation,
(@) Z'ransformer. The primary winding

of the transformer is connected through
a 3.2-ampere fuse, an ON-OFF, double-
pole switch, and cord and plug assem-
bly to the a-c source of power. Tapson
the primary winding suitable for the

* different input voltages are connected

(®

-~

to the line by means of a flexible lead.
In addition to its function as the trans-
former primary winding, this winding
also functions as an auto-transformer
for supplying 115-volt, a-c power
through the a-c output cord for the mo-
tor. A .3-ampere fuse is provided in
one leg of the d-c output cirenit of the
transformer to protect the rectifier and
transformer in case of overload in the
rectifier circuit. The secondary wind-
ing furnishes a-¢ power to the rectifier
disks. By decreasing or increasing the
number of turns to be used in the sec-
ondary winding, and by means of the
L, M, H, and 1, 2, 3, 4, 5 adjustment
taps on the secondary winding, the d-c
output from the rectifier may be ad-
justed to the required 0.2-ampere at 120
volts regardless of the a-c applied to the
input plug or obtained from the a-¢
output receptacle. As the rectifier ages,
the voltage drop decreases. Adjust-
ment of the rectifier to compensate for
aging is made by means of the adjust-
ment taps. When the H and 5 taps
must be used to adjust the rectifier to
an output of 0,2 ampere through 600
ohms at 120 volts, the rectifier should
be taken out of service.

Reotifier (fig. 141). The terminals at
the ends, quarter-points, and center of
the stack of rectifying selenium disks
are connected to form a full-wave

bridge rectifier circuit; the disks are
so arranged that they will conduet cur-
rent only from the end or quarter-point
terminals toward the center terminal.
With a-c from the transformer sec-
ondary winding connected to the two
quarter-point terminals, the center ter-
minal becomes the positive d-c termi-
nal, and the end terminals which are
connected together become the negative
d-c terminal. Current is carried by the
first and third seetions of the rectifier
stack during one half cycle of each full
cycle of a-c and by the second and
fourth sections during the other half-
eycle. A pulsating d-c output is ob-
tained from the rectifier stack.

(e) Filter (fig. 141). The filter consists of

a choke, 4-uf capacitor, a 2,000-ohm
bleeder resistor, and a 170-uf capacitor.
The filter circuit smoothes out irregu-
larities in the pulsating d-c leaving the
rectifying elements, thus providing at
the d-¢ ontput receptacle a direct cur-
rent suitable for operating the line re-
lay. The filter choke and a 170-uf ca-
pacitor are connected in series with the
negative lead from the rectifier stack.
The choke acts as a high impedance
to the flow of pulsating current and as
a low resistance to the flow of d-c. The
bleeder resistor provides a constant
load for the rectifier and thus prevents
the output voltage from rising too
sharply when the cireuit is open. The
170-uf capacitor provides a low im-
pedance path across the output for pul-
sating current. The 4-uf capacitor in
the filter circuit’acts as a tuning ea-
pacitor, adapting the filter to the fre-
quency of the input power supply.

5. Recririer Rec-10 (fig. 142).
(1) Description and purpese. The Rec-10

rectifier, furnished with older models of
Teletypewriters TT-5/FG and TT-
6/FG, is designed to provide d-c suitable
for signal line and local battery.

(@) Inpuf. The input requirements are

105- to 125-volt, 50- to G0-cycle, single-
phase a-c.
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(b) Orrffmf.

(a) T'ransformer.

T-501
TRANSFORMER

M
3.2-AMP
FUSETRON 190

F-501 \

5-501

F-502
3-AMP
H  FUSETRON

G-501
4-UF CAPAGITOR

L~ 0—

C-502
170-UF 150-VOLT

Figure 141,

The output rating is 0.2 am-
pere at 120 volts d-c. (No-load voltage
of a new rectifier should not exceed
135 volts.)

(2) Components. The rectifier consists es-

sentially of a transformer, a power-stabi-
lizing capacitor, a full-wave selenium
rectifying assembly, a chock coil with
capacitor, a bleeder resistor, a filter capac-
itor, terminal panel, output fuse, input
cord with plug, and output eord with
receptacle.

A 10-pf capacitor is
connected across the outside taps of the
input windings on the transformer to
improve the stability of the rectifier
under small variations in power input
and load. The secondary of the trans-
former is provided with taps so that
the output voltage of the rectifier can
be adjusted to suit requirements and to
compensate for the aging of the rec-
tifier assembly. These taps are wired
to terminals on the control panel, and
connections to the terminals are made
by means of flexible leads. The three
taps marked L, M, H provide coarse
voltage adjustment, and the five taps

(&

é SELENIUM CAPAGITOR
3 RECTIFIER
4
2 P-502
—
ELR'T
TO MOTOR l
5 16}
T™2215-137

Rectifier Rec-29, schematic wiring.

marked 1, 2, 8, 4, 5 provide fine voltage
adjustment. The cover of the rectifier
must be removed to reach the control
panel.

Cords. 'The input cord enters the rec-
tifier through the base and is connected
directly to the transformer. No power
switch is provided on the Rec-10 rec-
tifier, and rectifying action starts when
the a-c input plug is connected to an
a-¢ power source. The output cord
connects to terminals on the control
panel and exits through the base of
the rectifier.

¢. Openarion. The operation of the Ree-10
rectifier and the Rec-20 rectifier are similar, with

the following exceptions:
(1) Primary. There is no provision on the

(2

—

primary for the furnishing of a-c power
for the motor.

Filter. The filter circuit consists of a
fixed choke, a 2-uf capacitor connected
across the choke, a 2,000-ohm bleeder
resistor, and a 200-pf capacitor. The
fixed choke furnishes no provision for
regulating the filter to various fre-
quencies.
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Figure 142. Rectifier Rec-10, schematic wiring.

TO BASE TABLE REGTIFIER | sienaL LINE
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% IF SENDING AND RECEIVING LOOPS ARE USED, WIRE AS SHOWN WITH STRAP
REMOVED FROM TERMINALS 8 AND 9 OF TABLE.

IF SINGLE LOOP IS USED, CONNECT TO TERMINALS 7 AND 10 AND STRAP 8 AND 9.

TM2215-139
Figure 143. Connections between teletypewriter and loop.
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Section lll. TOOLS AND TEST EQUIPMENT
Caution: Welded or brazed parts must be

121. Additional Tools

a. GeNERAL. Detailed repair instructions refer
to the use of certain tools which are not furnished
as part of Tool Equipment TE-50 or TE-50-A.
These additional tools, or their equivalent, nsually
are available in field maintenance kits intended
for use where extensive teletypewriter repairs are
made. Insome instances when these tools are not
available, suitable substitutes may be improvised.
The additional tools are listed in & helow.

b. Lisr or Apprrionas Toors.  Figure 144 illus-
trates the bearing puller which is included among
the additional tools referred fo in the test and
repair instructions.

Description

Signa] Corps | :
LT, | Name of tool

AT84020 Designed for removing
all types of teletype-
writer motor arma-
ture bearings,

Designed for undercut-
ting the mica strips
separating the motor
commutator segments

Metal wheel approxi-
mately 2 in dia-
meter, with extension
which screws onto
right end of main
shaft; used in rotat-
ing main shaft by
hand.

Heavy, 6" lg, 1" wd;
general use. -

No. 340 tool. . ... Polar relay armature

| gap adjuster.

Bearing puller.....
GR46200

Undercutter, mica_

AT74803 Handwheel . ...

6R4774-6 | Pliers, short-nosed

6R41140

¢. Drires, Taps, Dies, axp Craares. A set of
various sizes of drills (carbon or high-speed steel)
and either a hand drill or an electric drill should
be available for making new parts or reworking
old parts. A set of taps and dies for several com-
mon sizes of screws and bolts also should be avail-
able. Clamps may be any type of suitable size.

d. WeLbing anp Brazine Equremest. In
emergencies, many broken parts may be welded or
brazed. However, either procedure is very diffi-
cult and should be performed only by personnel
thoroughly skilled in welding and brazing
techniques.
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properly alined and free of excessive build-ups
which would reduce clearance below minimum
requirements.

(

)

TL 54475-S
Figure 144. Bearing puller.

122. Test Sets

Test Unit I-236, issued with Tool Equipment
TE-50, or Multimeter TS-297/U, issued with Tool
Equipment TE-50-A, or an equivalent voltohm-
meter is satisfactory for testing the current flow,
continuity, insulation, or resistance of the elec-
trical circnits in the teletypewriter. The para-
graphs below give brief descriptions of the pur-
pose of the test sets most frequently used by tele-
typewriter repairmen.

123. Test Set T5-2 TG

Test Set TS-2/TG is a portable, motor-driven
unit arranged to transmit normal or distorted sig-
nals for testing teletypewriter circuits and for
checking the efficiency of star-stop selector units
on teletypewriters. It sets up two types of dis-
tortion : marking or spacing bias and marking or
spacing end distortion. Any one of four test sig-

nals, R, Y, SPACE, or a test message, may be =

-~

1

1.




&

transmitted continuously by the test set. For a
detailed description of this test set, refer to
TM 11-2208.

124. Distortion Test Set T5S-383/GG

Distortion Test Set TS-383/GG (fig. 143) is a
motor-driven unit normally used in field repair
shops. In addition to the characters and func
tions transmitted by Test Set ' /TG, Distor-
tion Test Set TS-383/GG will transmit the Y, T,
0, M, V, and LTRS characters and functions.
These transmissions are sent either undistorted or
with a controlled degree of distortion up to ap-
proximately 100 percent. Distortion Test Set
TS-383/GG also receives and analyzes distortion
in the transmitting circuit of a teletypewriter.
Refer to TM 11-2217 for a complete description
of this test set.

DISTORTION MEASURING
SCALE

BIAS-END
DIST KEY

MARK-ZERO-
SPACE KEY

125. TEST SET 1-193-A

Test Set I-193-A (fig. 146) is a compact, port-
able unit for testing and adjusting polar relays.
Test Set I-193-A provides a source of open
closures at a frequency of either 10 or 20 cps
(eycles per second) for lining up circuits. The
test set provides a space for four spare polar
relays. Refer to TM 11-2513 for complete in-
structions for using Test Set I-193-A.

126. Test Set 1-181

Test Set I-181 (fig. 147) is a current-flow type
relay-adjusting set. The primary purpose of the
current-flow test set is to measure and control the
amount of eurrent flow through the winding of a
relay, drop, or similar electromagnetic apparatus

which is being tested or adjusted. Test Set 1-181

FACE
PLATE

DISTORTION
CONTROL
STROBOSCOPE
:lEE\’W'TRANSM”' RUN=STOP
SWITCH
CHARACTER
LINE-DIST SELECTING
KEY SWITCH
MOTOR ON-OFF
TOGGLE SWITCH STOP PULSE OFF=0ON
NEON LAMP TOGGLE SWITCH
APERTURE AAORNLE
Figure 145. Distortion Test Set T5-383/GG.

041733—51
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‘ADJ DOTS BIAS
POTENTIOMETER

SPARE

RELAYS SI,S2 RELAYS

AND ONE SPARE

CONTROL KEYS : ; B riosozes

Figure 1§6. Test Set I-193-A, cover raised.
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TLEIT6!

Figure 1§7. Test Set I-181, cover removed.

also may be used as a d-c milliammeter with ranges detailed description of Test Set 1-181, see TM
of 0 to 15 ma, 0 to 75 ma, and 0 to 150 ma. Fora 11-2036.

Section IV. TROUBLE LOCATION

127. Introduction for the experienced trouble-shooter. In all cases,
the origin of the trouble report or the manner in
which the trouble is detected will determine the
procedure to be followed, Figure 148 shows a
typical equipment record card.

b. Source or TrousLe Revonts. Figure 149 is
an example of a typical trouble record. Troubles
reported may be divided into two clas
intended (1) Troubles that are due to failure in the
to provide a step-by-step procedure for the inex- teletypewriter or failure in other equip-
perienced trouble-shooter and a ready reference ment or connecting facilities. In some

a. GENERAL.
ered before
trouble. TI
et procedure to be followed because of the wide
ations in the experience of personnel working
with the equipment. The information and
trouble analysis charts in this section ar

Several factors must be consid-
attempt is made to actually locate
can be no definite rules for an
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EQUIPHMENT RECORD CARD

Equip and No. Location Tel ephone No. Date Installed
EE-9 7 BEAVER BEAVER 5/23/45
Type Clrcuit Remarks Associated Equip
SIMPLEX 5 MILES FIELD WIRE (ON GROUND) TO T30
REPEATER, CKT 340/40
Connected to Length of Line Line Crat. Spoly.
DEXTER 30 MILES LOCAL

TROUBLE RECORD

Reported Test Showed Trouple Found Cleared
Date |Hour By Trouble Date [Hour By
5/24/45(1300 | Hw | CAN'T SEND | SHORT CXT. SHORT CKXT AT 5/24/45/1320 | oc
lover)
=
TL 572308

Figure 1§8. Ezample of equipment record card,

cases, these troubles may be intermittent (2) Troubles which are readily apparent or
and require extensive checks of all equip- which are definitely identified by a
ment and facilities before they can defi- trouble report as being located in a par-
nitely be located. The substitution of ticular part of the equipment.

teletypewriters or units known to be in ¢. TrounLes  Derecrep By  INSPECTION.

good condition is often the fastest method  Troubles found during routine check of the equip-
of proving which part of a circuit is  ment, or while inspecting the equipment during a

causing intermittent trouble. major overhaul, are usually of a definite nature.
TELETYPEWRITER TROUBLE RECORD
SERIAL NUMBERS
T6-7-8 85784 63528 101264 BI754
MODEL BASE KEYBOARD  MOTOR UNIT  TYPING UNIT SET 0. 12
DATE | TIME | REPORTED TROUBLE REPORTED DISPOSITION (DATE | TIME | CLEARED
BY BY
17 17
JAN | 0725 W.E.C. MOTOR FAILS TO START.|REPLACED MOTOR FUSE.| JAN o728 H.M.G.
26 READJUSTED PAPER 26
JAN 1945 P.G.C. PAPER TEARS. GUIDE. JAN 2005 W.R.R.
2 PRINTS INCORRECT TIGHTENED SCREW IN | 3
FEB 1030 W.E.C. LETTERS AT TIMES. RANGE-F INDER FEB | 0630 R.F.H.
ASSEMBLY.
—

TL 53943-5
Figure 149. Typical trouble record.

(7]
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In some cases, however, these troubles may require
detailed analysis, using special testing equipment.

d. TrovpLe Axarysis. Thorough knowledge
of the sequence of operation for each functioning
element in the teletypewriter is of fundamental
importance in analyzing trouble. The trouble-
shooter must be able to determine quickly whether
trouble is in a partieular assembly. The appear-
ance of a particular operating failure may indi-
cate immediately the exact location of the faulty
adjusiment or the damage. If the cause of the

60 BLOGCK (RELAY)

KEYBOARD
SLIP. CONNEGTION
CONTACT SPRINGS

MOTOR GONTAGT
SPRINGS

MOTOR SWITCH

Figure 150, Base terminal boards and contacts,

failure cannot be determined, it will be necessary
to observe carefully which functions are operating
properly and which are not.
e. Process or Evnrmvariox. By determining
which of the transmitting, receiving, and common
. functions of the teletypewriter are operating prop-
erly and which are not operating properly, the
trouble-shooter will save considerable time and
effort. The trouble analysis charts, which list

TYPING UNIT
ONTACT SPRINGS

PSR

commonly observed faults, are of great assistance
in determining the best sequence and testing pro-
cedure for a particular condition. By sending to,
and receiving from, a teletypewriter known to be
in good condition, the trouble can be proved to be
in the transmitting, receiving, or common function.
The local or dummy testing circuit in the table
can be used when a second teletypewriter is not
readily available. When a definite observed fault
is found, refer to g below for the related list of

LINE JACK

TM2215-142

indicated conditions, and select the items that may
logically be the eause of the fault.

f. Locauizing Trousre, Determine by obser-
vation or testing which of the units or functions
are causing trouble; then isolate or localize the
trouble in a particular electrical circuit or me-
chanical element. The trouble analysis charts
(pars. 128 through 145) provide reference data
for both electrical and mechanical failures.
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g. List or TrovsLe Conbitions ror TELE-

(2) Teletypewriter operates correctly with excep-

1YPEWRITERS TT-5/FG axp TT-6/FG. tions given below.
(1) General. Par. Observed fault
Pnrl Condition Observed fault J38-0 Ribbon remains motionless or does mnot

128
129
130
131
132
133
134
135
136
137

Fails to start.
Runs open.
Cannot send.

Runs closed_
Runs closed.
Prints.
Prints

Cannot receive.
Rangefinder indicates poor mngc
led letters or

Prints
Prints

I errors.

Fails to shift or unshift.

Fails to line-feed properly.

Fails to space properly.

Fails to carriage-return properly.

T4 Em st

145_

oscillate,

Ribbon does not reverse.

Bell does not operate.
correctly.)

Letter S does not print. (Signal bell operates
with platen in LTRS position.)

Motor stop fails to operate.

More or less than 72 characters per line or
MArgins uneven.

Margin  bell does
character.

Teletypewriter emits grinding noise,

" (Letter S prints

not operate on 66th

128. Teletypewriter Fails to Start

Note. For this and the following trouble analysis eharts (pars. 128 through 145), refer to figure 282 for schematic
diagram of the teletypewriters.

i Tterms 10 bo checked Passibile trouble Corrective setion Detaflod funetion| Tepair and adjust-
1 | Power source....______._ -| Open, low voltage, poor | Use another power souree.
voltage regulation. i
2 | Fuse, motor cireuit..___.__| Fuse, open or missing Replace with good fuse.__ .
3 | Motor-stop contacts.______ Open or dirty......___._ Clean, check tension and | Par. 108____| Par, 277,
continuity.
4 [ Motor-stop mechanism_.__| Contacts do not elose____| Adjust.________________ Par, 108..._| Pars, 277, 278,
5 | Governor eontaets.......__| Open, dirty, or burned | Clean or replace and ad- | Par. 68_____| Pars. 179, 400,
away. just, -
6 | Base contacts.._..________| Open contacts between | Clean and adjust con- | Par. 115.__| Pars, 198, 410.
base and typing unit, tacts.
7 | Maotor (internal). ... ______ Open  windings, poor | Replace brushes or motor. | ___ o Pars, 170, 408,
brushes,
8 | Mainshaft.._____._______| Clutches dry or bearings | Locate and corrcet trouble | Par, 69, _ Pars. 103, 245.
frozen tight. * in typing unit.
129. Motor Starts but Teletypewriter Runs Opens
:g"]" Items to be checked Passible trouble Corrective action Detailed function ""'","'I"‘]"'l"(llz'."').l"’t'
1 | External circuits:
a. Line to outside_______ a. Line open or shorted_ _| a. Inform wire chief.
b, D-¢ voltage source. b. No voltage, voltage | b. Replace fuse, or re- | Pars, 114, | Pars. 200, 428,
low, or wrong verse polarity, 120,
polarity.
e Dinalunlts . -2 c. Jacks dirty, line fuse | ¢. Replace fuse, correct | TM 11-350_| TM 11-350.
blown, or open wir- switch positions, or
ing, switches in replace unit.
wrong position.
d. Signal turn-over..._.._| d. Space received instead | d. Reverse line leads if | TM 11-2005
of mark. on polar operation.
2 Wi s ST T Damaged or excessively | Repair or replace________ Par. 198¢.
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129. Motor Starts but Teletypewriter Runs Opens—Continued

o
Ges Ttems to bo checked FPossible trouble Corrective action Detalled function| Tepair and odjust-
3 | Selector-magnet eireuit..._| Circuit open or shorted __| Check back from receiv- | Par. 80.
ing plug.
4 | Keyboard-transmitter cir- | Circuit open____________ Cheek back from black | Par. 70 ____ Pars. 184, 378.
cuit. send plug.
5 | Selector trip-off eccentric | Operates trip latch when | Adjust. o~ Par. 80.____ Par. 282,
SCrew. armature is in mark
position.
6 | Main-shaft cluteh throw- | Loose spring. . ______ Agijustesocn ni N PRT R RA T 00 Par. 246.
out lever. .
7 | Base contacts...- Contacts dirty or open-__| Clean and adjust. |- - Pars. 198, 410,
130. Teletypewriter Runs Closed but Cannot Send
-
Lo Ttems o be eheeked Possible trouble Corrective action Detailed function| JEPIr A4 Rjust-
- 1 | SEND REC BREAK key. Key in reeeive position. .| Move key to send position.| Par. 100_.__| Par. 420.
b 2 | Transmitter contacts and | Contacts or  wiring | Locate and remove short | Par, 116.__.| Pars. 382, 383,
wiring. shorted. eireuit. fig. 283,
3 | Transmitter plug..coeeaeaon Plug shorted_. .. ....._.| Remove short, replace Par, 60.----
plug.
4 | Trip-off pawl eccentric | Trip-off pawl does not | Readjust eccentric screw.| Par. 80..___| Par. 301.
serew (keyboard), engage intermediate
wl.
~ 5 | Trip-off pawl spring_.._.__ Spring weak of broken.._| Readjustor replace spring.| Par. 80__. i Par. 393,
131. Teletypewriter Runs Closed but Cannot Receive
Jotu Ttems to be checked | Passible trouble 1 Corrective action | Detalled function| epalr and adjust-
S ?._‘._ e ;,,, — &
1 | External equif s s | Improg relay adjust- | Refer to the TM on ex-
ment, improper switch ternal equipment.
positions,
2 | Selector armature spring-__| Spring loose or broken_. .| Adjust or replace. ... Par, 80___._| Par. 2094,
3 | Selector armature. - .. - ....| Armature pivots binding_.| Loosen and adjust. Par. 80_....| Par, 263,
4 | Selector trip-off eccentric | Does not operate trip- | Adjust . ooooooooooooo Par, 80.....| Par. 282.
BETew. Intch plunger.
- 5 | Main-shaft throw-out lever.| Not operated by sixth | Adjust Pari84.2550 Par, 246,
3 | ceam of selector cams.
(] S o e e S SRR | Vanes stuek in LTRS or | Adjust clearances..... .| Par. 82.__._| Par, 257,
- | FIGS position, bell
. | eranks not on vanes
| properly.
1
f‘\.
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132. Teletypewriter Prints but Rangefinder Indicates Poor Range

i Ttems to be checked Possible trouble Corrective action Detailed fanction| RePar hnd adiust-
1 Motorsc et S sse Speed incorreet_ ... _____| Adjust with tuning fork__| Par. 67.____ Pars. 170, 208,
| 9.
2 | Motor governor-.... ... Governor contracts______| Clean or replace.________ Pars08-": 1 | Pars. 178, 179,
0.
8 |"Line current.o ... _____ ‘Too low or too high______ Adjust to 60 ma or use | TM 11-350 | Pars. 113, 115.
line unit and adjust
bias.
4 | Selector armature spring- .| Improper tension._ . __ AdjuBt= T Par. 80_____| Par. 2095.
5 | Selector armature pivots___| Too tight. --| Adjust_--.__ -| Par. 263.
6 | Binding of swords, T | Adjustments too tight, | Clean and adjust._ Pars, 257, 262,
levers, vanes, bell eranks, wrong lubricant, or dirt 350,
or code bars. in moving parts.
T |-Relliorankes= oo oo etiacl Improper adjustment___ .| Readjust._ —|"Par 82 Par, 350,
8 | Belector cam sleeve. -| Worn.. Replace.. - -| Par. 69.._..| Par. 245.
9 | Teletypewriter at otherend | Teletypewriter slow or | Request check of motor
of cireuit. fast. speed.
10 | Line and intermediate or | Various line or equipment | Clear own teletypewriter | Par. 24
terminal equipment. troubles. with local test and

speed check, then refer
to wire chief,

'133. Teletypewriter Prints

but Scrambles Letters or Pri.ms Occasional Errors

Item
No.

1

Ttoms to bo chocked

Possible trouble

Corrective action

Line eurrente e oo oo e e

Rangefinder .. o oo ._
Keyboard sending contacts_
Motor speed:

6. Too high=——" ST =08

BeTon o

See also par, 132, items |
through 10.

Too low or too high_ ___ __

Tmproper setting. - - __
Contacts dirty or im-
properly adjusted.

a. Shorted governor con-
taets, or governor
adjustment.

b. Governor adjustment,
contacts burned. Ex-
cessive  main-shaft
friction cluteh drag.

Adjust to 60 ma or adjust
line relay bias if using
receive relay.

Adjust to center of oper-
ating limits.

Clean and adjust. _______

a. Adjust speed with tun-
ing fork.

b. Adjust gpeed with tun-
ing fork. Clean or
replace, and lubri-
eate main-shaftgears,
and clutches,

Detalled function

Repair and ndjusts
wment data

TM 11-350.

1 [ s

Pars, 1144,
115¢.

Par. 209,

Pars. 188, 382,
383,

Pars. 208, 400.

Pars, 192, 103,
208, 400.
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134. Teletypewriter Prints but Fails to Shift or Unshift

S Ttems to be checked Possible troubls Corrective action Detalled function| 1¥74ir and adjust
1 | Figures and letters stop | Improper adjustment. ___ Pars. 99, | Pars. 289, 200.
SETEWS. 100.
2 | Bhift detent_ Detent spring too strong. - Pars. 99, | Pars. 208, 299.
3 | Function-bail spring__ Spring too weak___ Adjust tension. . __ Par. 258,
4 | Shift link turnbuckle. - Turnbuckle loose_- Adjust turnbuckle. - Par. 2960
5 | Letters and figures function | Improper spring tension | Adjust or replace_ . ___ | Par. 201.
«levers. or spring broken.
6 | Function-bail blade___ -| Blade worn, chipped, or | Replace or adjust_ ... Par..204.
out of adjustment.
135. Teletypewriter Prints, but Fails to Line-Feed Properly
flom Ttems to bo checked Possible trouble Correetive action Detailed function| Repalr hud adjust-
1 | Single-double line-feed de- | Wrong adjustment. Adjust_ . Par. 105....| Par. 303.
tent, .
9 | Line-feed function lever | Spring broken or missing..| Replace. .. oo Par. 201.
gpring.
3 | Line-feed link turnbuekle...| Adjustment. ... Adjust Par, 300e.
4 | Line-feed detent spring.__.| Missing or broken_______ Replace Par. 308,
5 | Line-feed detent. .- | Adjustment_______ el A Par. 305.
6 | Pressure roller release cam.| Wrong position or wrong | Adjust Par. 315.
adjustment.
7 | Pressure roller springs_____| Missing or broken....... Replace. .- Par. 316.
8 | Line-feed check screw. .| Adjust. Par, 104 Par. 310,
9 | Line-feed check lever_ | Adjustment... Adjust. | Par. 104 .| Par. 312,
10 | Line-feed check lever spring.| Missing or broken Replace s e, (e Par, 313,
11 | Line-feed pawl spring__ - .- Missing or broken. Replace. . Par. 300.
12 | Function-bail blade.. .| Blade ehipped, worn, or | Replace or adjust. .. Par. 204,

adjustment.

136. Teletypewriter Prints but Fails to Space Properly

1
2

o3

S

wm-o e

aw©

Items to be checked

Possible trouble i

Corroctive aetion Detalled funetion

Repair and adjust-
ment daty

Space function-lever spring.

Spacing-escapement  pawl
operating arm.

Spacing Tack. e ceccmcaaaa-

Right margin adjusting

SCIEW.

Carringe guide screws._____

Carriage support rollers____

Spncing stop-lever bracket_

Carriange-return lock-bar|
Iateh.

Left margin adjusting screw.

Spacing stop-lever spring__ .

Broken or missing. .. ...

Arm bent or screw mis-
sing,

Teeth missing or rack
broken.

Improper adjustment . __

Serews binding__ .. ____.
Rollers bind. . ______
Adjustment.
Adjustment

Serew out of adjustment._ |
Broken or missing_ . ___

Replace
Replace and adjust

e e e e e e
Adjust_____ B C e ]
Adjust
Adjust or replace

Adfusb-Z "0
AdfuRt e e e e

Adfuste L laSs
Adjustocccaea e

Par, 292,
Par. 325,

Par, 351
Par. 370.
Par. 349,
Par, 242,
Par. 347,
Par. 337

Par. 369.

Par. 348,

041733 —51——12
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137. Teletypewriter Prints but Fails to Carriage-Return Properly

lr[.rl:' Ttems to be checked Possible trouble Coursctive noiion Detatled function| Repair and adjust-
1| Carriage-return spring | Weak tension, unhooked, | Tighten, engage, or re- | Par. 98_____ Par. 354.
drum, or broken. place.
2 | Carriage-return draw- Unhooked or broken_____| Adjust or replace..__.___| Par. 98.
strap.
3 | Carriage guide-serew______ Binding Adjueasss o NS wC Par. 349,
4 | Carriage-support roller | Rollers binding___ Lubricate, adjust, or re- |.___________| Par. 242,
bearings. place.
5 | Carriage-return function- | Missing or broken_______ Replhcaiostia. o 0 ooere == | Par, 313
lever spring.
6 | Carringe-return reset bar | Missing or broken_______ Replace-_ S0 oo ooiioas moemenmTo | Pari342.
Bpring.
7 | Carriage-return operating- | Missing, broken, or weak_| Replace_ ... ______._ Bt el L Bt Y
lever spring.
8 | Carriage-return latch-bar | Bent or rounded edge, Repair or replace, adjust.| Par. 98__ Par. 337,
2 latch, adjustment.
9| Resatchar_ =22 = o000 Missing or broken_______| Replace bRt SRR PAr 837
10 | Carringe-return operating- | Stop does not allow lever Adjust Par. 98.____| Par. 341.
lever stop. to disengage cluteh.
11 | Spacing-shaft lower bear- | Improper clearance be- | Adjust_________________ e aal VPAr 240,
ing bracket adjustment; Lweéen gears,
12 | Spacing-rack adjustment..., Rack binding___________ Adjust s e o) e e e A B0
13 | Function-bail blade...____| Chipped, worn, or ad- | Adjust or replace________ Par, 95._...| Par. 204.
justment.
138. Teletypewriter Prints but Ribbon Remains Motionless or Does Not Oscillate
e Ttems o be checked Possiblé trouble Correctlve action Detallod funetion| TeePalr and adjust-
L | Ribbon spool-shaft and | Gear setscrews loose or | Adjust, tighten, and re- | Par. 90.____ Pars. 218, 221,
fecd-shaft spur gears and missing, spur gears do place missing parts.
vertical and horizontal |  not mesh.
feed-shaft bevel gears,
2 | Vertical feed-shaft collar...| Collar loose.____________ Adjust collar for correet | Par, 90_____| Par. 223,
Spring compression.
3 | Horizontal feed-shaft detent | Missing or improper ad- | Replace, adjust_________| Par. 90_____ | Par. 217,
spring, justment.
4 R bhons S e e No slug near end to oper- | Replace ribbon.
ate ribbon-reverse arm, -
5 | Ribbon-reverse shaft link | Improper link position.__| Adjust_________________ Par. 91.....] Par. 220.
adjustment. |
6 | Ribbon feed-pawl spring. . .| Loose or missing. . ______ Replace. e ek
7 | Ribbon oscillator-lever | Spring loose or broken. . Replace Par. 92.._.. Par. 234.
spring.
8 | Ribbon oseillator-lever...| Broken or eaught in slot.| Replace and adjust._..__| Par, 92.____ Par. 871.
9 | Ribbon lock-out bar. In locked-out position.._.| Change position______.__| Par. 112.___| Par, 372.
10 | Ribbon spool_____________| Not seated on spool shaft Sonmmc s | DAr. Y144

and pin.

A U e e e b
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139. Teletypewriter Prints but Ribbon Does Not Reverse

o Ttems to be ehecked Possible trouble Correetive action Detafled function| Repir and adjust-
1 | Ribbon reversing eyelets___| Missing or too near rib- | Replace ribbon_.___.____ e R R B
bon end.
2 | Ribbon feed-shaft detent | Spring adjustment_______| Adjust e e R Par 2175
spring.
3 | Vertical ribbon-feed shaft | Collar loose ____________ Adjust and tighten___.__| Par. 90_____| Par. 223.
collar.
4 | Ribbon-reverse shaft link___| Improper angular ad- | Adjust and tighten______ Par. 91_____| Par. 226.
justment.
5 | Ribbon-reverse pawl | Missing or broken._ ... Replace and check ten- | Par. 91 Par. 230.

springs.

sion.

140. Teletypewriter Prints,

but Signal Bell Does

Not Operate (Letter S Prints Correctly)

Trem

N Ttems to be ehecked Possible trouble Corrective setion Detafled function| ePalr and adjust-
1 | Bell function-lever spring. .| Missing or broken___..__ Roplace: - —occemanaa- -| Par, 835.
2 | Sixth vane-ccccceeeeeea-- Vane binds or connecting | Adjust or replace defee- | Par. 101____| Par, 256.
links missing or broken. tive parts.
3 | Function-bail blade........| Missing, chipped, worn, | Replace or adjust........| Par. 95.____| Par. 204,
or adjustment. |
4 | Bell-hammer arm._ . ____ Arm binds at pivots. Adjust pivots...........| Par. 107.
5 | Belloperating-lever spring..| Missing or broken Replace. ... Par. 107____| Par, 333,
6 | Bell reset-bar spring_______ Missing or broken Replace. ... Par. 107_ Par. 334,
7 | Bell-hammer backstop. ... Adjustment_l_ . .co... Adjust. ... Par, 107..-.| Par. 332.
§ | Signal bell latch-bar lateh__| Bar worn, or latch ad- | Replace, adjust__ .. Par. 107_...| Par. 331.
justment
141. Teletypewriter Prints, Letter S Does Not Print, Signal Bell Operates When Platen Is in
Letters Position
Lam Ttems 0 bo ehecked Passible trouble Corrective actian Detailed function| Repale tnd sdjust-
IRlEBixthivane: - = =R Ssnote Vane is binding, vane ex- | Adjust. .. ... Par. 101._..| Pars, 255, 2506.
tension out of adjust-
ment or broken.
2 | Rignal bell funetion lever__.| Broken or chipped at | Replace. ... ... ___| Par 107,
sixth vane.
3 | Bell lateh-bar lateh________| Missing, bent, or broken..| Replace ces i cnemd Par 07 Park3als
4 | Bell latehbar.__________.| Defective..........._.__| Replace..____________..| Par. 107.
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142. Teletypewriter Prints, Motor Stop Fails to Operate

Item

L * Items to be checked Possible trouble Corrective action Detailed fanction| ReP3r and adjust-
1L|'SBixthyane. - " Binds or does not. operatc_ Adjust____ -| Par. 101..._| Par. 256.
2 | Motor-stop lever bracket__.| Bracket loose Adjust_ . Par. 108____| Par. 270.
3 | Motor-stop pawl spring._._| Missing or broken. Replace._ -| Par, 108____| Par. 275.
4 | Motor-stop pawl backstop__| Adjustment_.___________ Adjust____ Par, 108....| Par. 273.
5 | Motor-stop pawl backstop | Binds stop pawls________ Adjust Par. 108____| Par. 272.
Serew.
6 | Motor-stop lever eccentrie__| Adjustment_____________ Adjust____ Par. 108._..| Par. 271.
7 | Motor-stop release lever | Eccentric adjustment____| Adjust. ... __________ Par. 108___.| Par. 274.
eccentric.
8 | Contact spring....._______| Incorrection tension or | Adjust contact clearance |....__.__.__| Pars. 361,362,
contact clearance. or tension. |
9 | Motor-stop contacts.._____| Contacts fused, shorted | Open motor-stop econ- | Par. 108....| Pars. 361, 362.
internally, or effectively tacts, locate and clear
shorted by wiring. shorts.
10 | Motor-stop function lever | Tension adjustment, | Adjust or replace..._.__.| Par. 108....| Par. 278,
Epring. spring missing or bro-
ken.
11 | Heavy motor-stop contact | Adjustment__ Bend to proper clearance.

springs.

Pars. 361, 362.

143. Teletypewriter Prints

More or Less Than 72 Characters Per Line or Left Margin Is Uneven

e Ttems to bo checked Possitilo trouble Corrective action Dotalled function| Repair and adjust-
1 | Left marginadjustingserew.| Serew loose or missing____| Tighten or replace. Ad- | Pars. 7, 27b.| Par, 369,
just in or out until
left margin is even,
2 | Right margin adjusting | Adjustment or wrong | Adjust for 72 characters | Pars. 7, 27b_| Par. 870,
serew. position. per line; adjust for
even right margin,
3 | Right mnrgm dment spring.| Loose or missing.._______ Pars. 7, 27b_| Par. 241.
4 Incorrect spring tension .. . -| Par. 98.....| Par. 354.
b Vent serew adjustment, | Adjust, lubricate. -| Par. 98 Par, 377,
piston binding.
6| Bpacingstop:lever. .. __..| Binds. o S0t o - Lubricate, adjust........| Pars.88, Par. 347,
102

144. Teletypewriter Prints,

but Margin Bell Fails to Operate on 66th Character

Item Ttems to bo chiecked Possible trouble Carrectivo action Detafled function | Tepair and adjust-
1 | Bell-hammer spring__ . ____| Missing or broken_______| Par. 89_.___| Par. 328,
2 | Margin-bell cam_____.____ Adjustment. Par. 89. Par. 374.
3 | Margin-hell pawl spring Missing or broken Par. 89.____| Par. 2306.
4 | Margin-bell pawl Binding or missing Adjust or replace__ Par. 89.
5 | Bell-hammer arm shaft__ .| Binding. . LA T e e e Par. 89,
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145. Teletypewriter Prints, but Emits Grinding Noise

o Ttems to be cheeked Possible trouble

Corrective action Detafled function| Repalr snd adjust-

1 | Typing unit mounting | Screws loose_ . _____

SCreWE.

&

Motor-mount adjusting
SCrews, ‘ ance.
4 | Transmitting shaft_______

ings worn.
5 | Transmitter cluteh throw- | Clutch clearance. . ...
out lever.
6 | Main-shaft clutch throw- | Tmproper clutch clear-
ance,

|
out lever. i
1

146. Localization of Electrical Troubles

. GexeraL. Eleetrical circuits in the teletype-
writer are provided with connecting terminals at
points whers it. is necessary to connect or discon-
nect cireuits or units, Do not disturb the wiring
any more than is necessary during testing and
inspection. The majority of electrical troubles
will be found at contacts in switches and jacks or
where the insulation on wires or between metal
parts has been damaged. The repairman must
be familiar with the use of schematic and wiring
diagrams and must use them while making point-
to-point checks of the teletypewriter cirenits until
the fault has been located. Schematic wiring dia-
grams of external equipment to which the teletype-
writer is connected will furnish information,
which will help the repairman in setting up cir-
cuits for testing and localizing teletypewriter
trouble. Detailed procedure for localizing elec-
trical trouble is furnished in paragraph 148 for
the power and signal circuits. Figure 151 shows
connections to the table.

b. Trstine Procepure. Actual procedures for
locating electrical froubles will vary, depending
upon whether the work is being done by organi-
zational vepair personnel using Test Unit 1-236
(part of Tool Equipment TE-50) or Multimeter
TS-297/U (part of Tool Equipment TE-50-A).
Basic principles remain the same for any given
trouble, but certain troubles, such as part of a
shorted-out resistor or small variations in voltage,
cannot be measured accurately with Test Unit I-
236, All of the more common troubles, however,
can be located with this test unit and the data
in pargraphs 147 through 149 are arranged to

Main-shaft bearings.______ Bearings brokenorburned_
Improper drive gear clear-

_| Fiber gear worn or bear-

Tighten_ - ot o= Par. 13¢(9).

Replace and lubricate. - - Pars. 102, 193.
Adjustais e __TICT ol Par. 365.
Replace worn parts____ - Par, 210,

Adjuste = | Pars. 70,71 Par. 385

Par, 84_____| Par, 2406.

Adjustecc o oo

start with the use of Test Unit I-236 or Multi-
meter TS-207/U; the data also gives additional
information for use of field repair personnel re-
sponsible for major overhauls of the equipment.

o, Tesrixa Caracrrors. Three possible trouble
conditions that may occur in capacitors are : opens,
shorts, and leakage. Leakage is a flow of current
through a capacitor that is partially shorted.
Test Unit 1-236 or Multimeter TS-297/U can be
used for testing capacitors. Two other methods
for testing capacitors arve the spark test described
in (1), (2), and (8) below and the ohmmeter test
described in (4) below.

Caution: Be careful to avoid shock when
handling charged eapacitors or leads that are con-
nected to a power source.

(1) When Test Unit I-236 or Multimeter
TS-207/U is not available, test capaci-
tors by the spark test. In the spark test
the capacitor is charged and then dis-
charged by shorting the capacitor ter-
minals with a serew driver or other simi-
lar means and by observing the spark
that is produced. Also, the terminals of
the capacitor ean be connected to a tele-
phone headset or test receiver to listen
for a click. Instructions for making the
spark test ave given in (2) and (3) below.

(2) To test a capacitor of 0.1 uf or higher
value, proceed as follows:

() Disconnect the capacitor from the cir-
cuit in which it is used.

() Connect the capacitor by means of
suitable leads to a source of 90 (or
more) volts d-c.
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Figure 151. Table conncctions, wiring diagram.
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(¢) Disconnect one of the leads, after a few
moments.

(d) After approximately 1 to 2 minutes,
short the capacitor terminals with a
screw driver. If a capacitor is in good
condition a spark will jump between
the screw driver and one of the ter-
minals, An open capacitor or one that
is shorted will give off no spark.

Note. For this test, disconnect the capacitor
from the rest of the circuit in which it is
used. An associated resistor or other device
can serve as a path by which the charge in
the capacitor may leak away. Therefore, to
subject it to the spark test, it is always best to
remove the eapacitor from the circuit.

(3) For eapacitors of a value less than 0.1 uf
disconnect the capacitor from the cireut
in which it is used ((a) above). Charge
it in the same way as the capacitor of
larger value. Wait ¥4 minute, and then
connect the tips of a telephone headset or
a test receiver across the capacitor ter-
minals. A elick will be heard in the re-
ceiver if the capacitor is in good condi-
tion. Noelick will be heard if the capaci-
tor is open or shorted.

(4) The ohmmeter method may generally be
used when the eapacitor to be tested is

of a value of 0.01 pf or greater. When a
aood capacitor of sufficient size is con-
nected to an ohmmeter, the meter needle
will Zick up-scale and then show an open
circuit. If the needle does not kick, the
capacitor is shorted. A shorted capacitor
gives a steady meter reading, depending
upon the resistance of the short.

d. Testixe Resistors, Cneciixe Creorr Con-
rixvrry.  Use Test Unit 1-236, Multimeter TS-
297/U, or any ohmmeter to test resistors or to
check cirenit continuity. Before measuring ve-
sistanoe or making continuity tests with any in-
strument that furnishes its own testing battery,
disconnect the teletypewriter completely from all
eaternal power and signal circuits, because false
measurements may vesult, and theve is danger of
damaging the measuring instrument. In most
cases, resistors may be measured and circuit con-
tinuity checked without disconnecting any of the
circuit elements. However, parts of the circuits
that are connected in parallel must be isloated
before accurate tests or checks are made.  Conneet
individual eirenits to the proper power supply for
making point-to-point voltage and current checks.
Do not attempt to measure resistance with an
ohmmeter while ourrent from the vectifier is
flowing in the vircuits.

REMOVE

MOTOR UNIT TELETYPEWRITER BA
MU-2T PSS
sLip
CONNECTORS 23 |
| | | )
1 1I_ |
. GONVENIENGE
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I ‘ |
i |
[
\

c-303
QIUF |

HOVAGC
|FROM TaBL

MOTOR CONTROL
courﬁnc'rs (ON
J_'ff_ljg UNIT)

|

TM2215-144

Figure 152. Mu-27 teletypeicriter maotor circuit connections.
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e. Cmourr For Testine. Localizing electrical
troubles in the signal circuit requires a means of
providing a normal 60-ma current in a closed cir-
cuit (consisting of the send and receive circuits
connected in series). When a test is made using
this arrangement, it is referred to as operating in
a local or dummy circuit, to distinguish it from a
regular connection with a second teletypewriter.
The table, which is part of Teletypewriters
TT-5/FG and TT-6/FG, contains a local test
cireuit in which the operating components may be
connected. This cireuit 1s set up (fig. 151) by
pulling the red- and black-shelled teletypewriter
plugs from the line jacks and inserting them into
their respective test jacks. After a major over-
haul, inspections can be made by using this test
circuit at the table. A second teletypewriter can
be connected by means of the test jacks to serve as
a standard for comparison (using the send plug
of one teletypewriter and receive plug of the
other).

147. Use of Test Unit 1-236 or Multimeter
T5-297/U for Localizing Electrical
Troubles

TM 11-2056 describes the manner in which Test
Unit I-236 may be used to test continuity and
voltages in place of more delicately constructed
instruments, normally available to field mainte-
nance and repair personnel for use during major
overhauls of the teletypewriter. Directions for
using Multimeter TS-297/T, which is issued as
part of Tool Equipment TE-50-A, are given in
TM 11-5500,

148. Localization of Electrical Power Troubles

Power troubles may appear in various ways. If
the motor unit of the teletypewriter does not run,
or if it cannot be brought up to the proper speed,
the trouble may be either external or within the
teletypewriter. The following step-by-step pro-
cedure is used to locate the trouble.

a. Testing Lixe Vorraces. Check the line
voltage with a suitable a-¢ voltmeter. If the line
voltage is between 110 and 125 volts, with the tele-
typewriter connected to the power line, and the
motor switch is on, the trouble is within the
teletypewriter.

b. Testiva Recreier Power Uxtr A-C Cie-
ourr. Figure 151 shows the actual wiring of the
table and serves also as a schematic diagram.
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(1) Test the a-c input cireuit of the table.
(2) Test the a-¢ input cord by which power
is delivered to the rectifier power unit.

(3) Test the output cord that connects to
plug AE (fig. 151).

(4) Test the a-c circuit from plug A to the
terminals on the power block at the right-
hand front corner of the base (by which
power is connected to the motor unit).
(These are terminal Nos, 21 and 23 on the
20 block.)

(5) Refer to figure 151 and test the a-c cir-
cuit to the motor unit. If the cireuit tests
in (1) throngh (4) above show that there
is no interruption of continuity and thay
the desired voltage is available at the
motor unit, it will be necessary to test
the motor unit. Refer to paragraph 167
for information relative to test and re-
pair of motor units, If the voltage being
delivered to the rectifier power unit is of
the proper value, but the a-c output to
plug A (fig. 151) is either too low or not
available, check the connections of the a-¢
output cord at the cord panel of the recti-
fier power unit (fig. 153). If thea-cinput
is of the proper value but the a-c voltage
output is too low or not available, check
the connections at the tap and fuse panel
of the rectifier power unit. Refer to para-
graph 200 for repair instructions cover-
ing the rectifier power unit.

o. Testineg D-C Cmovrrs. D-cissupplied by the
rectifier power unit through the d-¢ output cord
of that unit. This cord plugs into the outlet
(marked E in fig. 151) under the front of the table.
Refer to the schematic and actual wiring diagrams
of the rectifier power unit, the table, the base, and
the local cireunits of the teletypewriter. Use a d-¢
voltmeter of suitable range to test continuity of
the cireuits shown in the diagrams. Use a suitable
ohmmeter to test the resistors. Values of these
resistors are indicated in the diagrams. Refer to
paragraph 2004 for tests of the d-c circuits of the
rectifier power unit.

d. Tesring Sieyan Circurrs. The signal cir-
cuits of the teletypewriter consist of the wiring of
the table by which the transmitting contacts and
typing unit are connected to the signal lines. These
circuits terminate at line and battery terminal
boards and include the wiring to the jack blocks.

A
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The test circuit is also considered to be a signal
cirenit. In addition, the connection points on the
send and receive blocks of the base, the slip con-
tacts of the keyboard-transmitter, and the typing
unit are terminal or connection points in the signal
circuits. At these points continuity readings may
be taken. To test continuity of the signal circuits,
use a suitable voltohmmeter.

¢. Locatiox or Grousps. Grounds may be
caused by worn insulation, which results in con-
tact between the conductors and the frame of the
teletypewriter. In addition, faulty capacitors,
resistors, or terminals may cause the various elec-
trical cireuits to become grounded. Test for
grounds as follows:

(1) Disconnect the teletypewriter from all
external power and signal circuits.

(2) Connect one lead from an ohmmeter to
the frame of the teletypewriter.

(3) Touch the other lead to connection points
and terminals of the different circuits;
follow the schematic diagrams.

(4) Any continunous indication signifies a
ground. Disregard the few short flashes
of the neon lamp on Test Unit I-236, if
this test unit is nsed, or the slight kick
of the needle of a voltohmmeter. These
indieations will occur when the test leads
are first connected to the equipment and
are due to the initial charging and dis-
charging of capacitors in the ecircuit.
Usually the terminal that gives the
greatest indication, or reading, shows
which side of the circuit is grounded.

149. Circuit Continuity Tests

«. When the test circuit is connected, current
should flow. This indicates that the send and
receive circuits of the teletypewriter are closed.
If no current flows, then one of these circuits must
be open.  To test the continuity of the receive cir-
cuit, short the send plug or connect a jumper across
the send circuit at terminals No. 7 and 8 on the
table terminal board, or terminals No. 32 and 34 on
the 30 block (fig. 151). To test the continuity of
the send eirenit, short the receive plug or terminals
No. 9 and 10 on the line terminal board or termi-
nals No. 41 and 42 of the 40 block (fig. 151).

6. When the circuit is closed, sent RY’s and
test sentences from the keyboard to check the tele-
typewriter as a unit. If the machine operates
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without error, then assume that the teletypewriter
is trouble-free except possibly for speed which
must be checked separately if in doubt. Tf the
send cirenit is shorted internally, the teletype-
writer will run closed but will not transmit. If
the receive circuit is shorted, the teletypewriter
will run open. These tests will indicate whether
the trouble is in the send or receive circuit.

150. Localization of Trouble in Send Circuit
(fig. 154)

a. Gexerar. Trouble within the send cir-
cuit can be localized by using Test Unit I-236,
Multimeter TS-207/U, or any voltohmmeter with
battery in series. The send circuit is shown in
figure 154. It consists of the transmitter contacts,
keyboard-transmitter slip connectors or contacts,
and associated wiring. In addition, the break
contact and keyboard shunt contacts with associ-
ated wiring are parts of the send circuit. The
cord and wiring through the send block to the
signal circuit wiring of the table are also integral
portions of the send circuit. To localize trouble
in the send cirenit of these teletypewriters, follow
the wiring diagram (fig. 154) and the schematic
diagram of the keyboard-transmitter and table
(fig. 282). The loeations and electrical values of
the resistors and capacitors in the send circuit are
shown in these diagrams.

b. Locariox or Orexs. With the typing unit
removed, attach test leads to the terminals of line
terminal boards, to which the line conductors of
the send circuit are connected. Then, progres-
sively, test continuity of the table wiring, base
wiring, and wiring of the keyboard-transmitter by
which the transmitter contacts are conneeted to
the outgoing line conductors.  For example, if the
send civeuit tests open at the line terminal board,
remove the send plug from the send jack (BLK).
If this does not remove the trouble, the open must
be in the wiring of the table. The open may be
caused by loose connections, broken wiring, or a
defective line jack, Normally, line continuity can
be tested from the line terminals on the send block
of the base to the line terminals on the line termi-
nal boards in the table. However, the wiring dia-
grams for the varions methods of operation should
be referred to when making continuity tests of the
line circuit, because the connections for each
method of operation may differ greatly. It is im-
portant to observe whether the teletypewriter is
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Figure 15). Teletypewriter send circuit connections.

supplying line current. If it is, the two line re-
sistors (fig. 161) which are installed in the elec-
trical service nssembly of the table are in series
with the line and will have to be considered. These
resistors are 2,000 and 2,500 ohms.  The 2,500-0hm
resistor may be adjusted so that the teletypewriter
supplies line current of 60 ma. Therefore, if the
reading on an ohmmeter used to test continuity
indicates a relatively high resistance, check to see
that the teletypewriter is connected so as to supply
line current.  Alsa, if there is an indication of an
open cireuit that cannot be located readily, check
the connections of the line resistors.

¢. Locarion or Snorts. Shorts in the send cir-
cuit may be located in much the same manner as
deseribed above for location of opens. The main
difference is that in locating an open, continuity is
tested between both ends of each conductor of a
cireuit. In locating a short; a reading is taken
across both conductors of the circnit. The line
terminal boards of the table and base provide con-
venient test points. In testing for short circuits,
as well as for opens, in the send eircuit, refer to the
appropriate diagram showing the wiring arrange-
ment for the method of operation.

151. Localization of Trouble in Receive Circuit
(fig. 155)

a. Gexeran. Continuity tests to locate trouble
in the receive circuit are similar to those used for

locating trouble in a send cirenit. The wiring
diagrams for the various methods of operation
will show the circuits at the table that are used
for sending, those that are used for receiving, and
those that are common to both functions. In ad-
dition, the circuits involving the transmitter jacks
may also be part of the receive cireuit, or in some
s they may be connected to independent lines.
Refer to the appropriate wiring diagrams when
testing these circuits,

b. Locaring Orexs.  The receive cirenit includes
the wiring of the table to the receive block on the
base through the receive jack in the jack block
(RED). Included in the receive circuit are the
line relay and the selector magnet. The relay as
used here prevents direct electrical connection be-
tween line and selector magnets. The resistances
of the windings of these elements of the circuit
are given in figure 155, Continunity tests of the
receive circuit may be conducted in a manner sim-
ilar to that used to locate opens in the send cireuits
(par. 150), Make tests from each convenient ter-
minal or connection point of the table, the base,
and the typing unit.

¢. Locaring Smorrs.  Shorts may be located by
conducting tests as outlined in paragraph 150e.
Resistance readings that are relatively high may
be due to the resistance of the magnet coils or the
windings of the relay. Also, refer to the wiring
diagrams to determine the values of the resistors

Cas
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in the receive cireuit and the cireuits through the

relay contacts that should be normally closed and

those that should be normally open.

152. Introduction to Localization of Me-
chanical Troubles

@ When a mechanical function fails to operate,
or operates in a faulty manner, it is necessary to
isolate the trouble, The trouble may be in a par-
ticular adjustment or series of adjustments, or it
may be in a particular assembly. The experience
of the repairman and the over-all condition of the
equipment will indicate which of the two methods
below is the better approach to localizing various
types of troubles,

(1) One method involves checking the in-
dividual requirements for all adjustments
in the assembly or mechanism. Use the
data found in the detailed adjustment
requirements (sec. VII of this chapter)
to determine the sequence to be followed.

(2) The other method involves setting up the
vanes or selecting mechanism by hand
and completing the operation by man-
ually rotating the motor, shaft, gear, or
cam that normally drives the assembly.
This method is quicker when only one
adjustment is out of order and the re-
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Telotyperwriter receive circuit comnections.

mainder of the mechanism seems to be
in good condition. In such instances,
only the related adjustment needs to be
checked. However, in some cases faulty
operation may be observed only when the
mechanism is power-driven.

b. Additional aid in locating mechanical
troubles may be obtained from records of previous
troubles and adjustments.

o. The procedure for localizing mechanical
troubles may be divided into the effects of the
trouble observed, as follows:

(1) Teletypewriter does not start (par. 153).

(2) Typing unit runs open (par. 154).

(3) Keyboard-transmitter runs open (par,
155).

(4) Teletypewriter scrambles letters and
functions (par. 156).

(6) Certain functions do not operate cor-
rectly (par. 158).

153. Locating Trouble When Teletypewriter
Fails To Start

a. Evecrricarn, Trounre. Refer to paragraph
146 for electrical power troubles and figure 152
for motor-circuit connections. Electrical trouble
in the motor cirenit may be due to mechanical ad-
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justment of contacts, and the tests for electrical
trouble should locate these troubles.

(1) The motor-stop contacts are conmected

through contact Nos. 9 and 10 of the typ-
ing unit slip contacts. The resistance
between these two contacts shonld meas-
ure about 1 ohm or less. Short these con-
tacts. If the motor runs, the trouble is
in the contact adjustment between the
typing unit and the base.
If there is voltage between terminal Nos.
13 and 15 of the motor, short the governor
brush springs. If the motor speeds up,
check the brush spring tension. The
trouble may be due to dirty or burned
governor contacts or a broken governor
spring.

—
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b. Excessive Moror or MaiN-Sizarr TorQue.
Turn the motor by hand. If it cannot be turned
easily, make the following tests to locate the cause
of binding,

¢. Bixping ar Main-Suarr Drive Gear.  Re-
move the screws that hold the typing unit to the
bagse. Try to turn the motor by hand., If the
motor now turns easily, the motor pinion was
hinding on the main-shaft gear.

d. Moror Breamixes Bixp. With the typing
unit removed from the base, turn the motor by
hand. If it does not turn easily, the motor bear-
ings are probably burned.

¢. Marxy Suarr Binps. With the typing unit
removed, try to turn the main shaft (fig. 156) by
hand. If it will not turn, or if great effort is
required to turn it, proceed as follows:

(1) Hold the selector magnet armature to the

mark position (fig. 157). Turn the
shaft, if possible, until the selector cam
sleeve and the printing- and function-
bail cams do not turn when the shaft is
turned. If the main shaft still binds, the
trouble is within the main-shaft as-
sembly.
Remove the main shaft and check the
main-shaft bearings and the various frie-
tion clutches for excessive binding or
friction.

i

#. Traxsyorrer SHAFT Bixps.

(1) Check gear clearance of transmitter-
shaft drive gear when the typing unit
and keyboard-transmitter are both se-
cured to the base.

‘TM2215-148

Figure 156.

Turning main shaft by hand.

(2) Rotate the shaft by hand with either
keyboard or typing unit removed to check
the binding of the transmitter-shaft bear-
ings,

154, Locating Trouble When Typing Unit
Runs Open

a. Evecrrican Trouste.  Press the selector ar-
mature to the mark position. If the armature
does not bind and the teletypewriter runs closed,
assume that the trouble is electrieal. If, however,
the teletypewriter does not run closed with the
armature in the mark position, the trouble is
mechanical and within the typing unit.

b. Serecror Trie-Orr Mrcmaxiss,

(1) Examine the selector-cam sleeve when
the selector magnet is in the marking
position. If thesleeve rotates, the trouble
is in the selector trip-off mechanism.
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Figure 157.

(2) Loosen the trip-off eccentric screw and
turn it until the serewhead does not touch
the H'il)-lzllvl] plunger. If the selector-
cam sleeve does not stop rotating, the
trouble is in the stop lever.

(4) Remove the typing unit, and turn the
main shaft manually while holding the
stop lever o that it does not rotate. If
the selector-cam sleeve is stopped after
each revolution, the trouble may be in
the trip lateh or in the trip-latch spring.

¢, Marx-Suarr Cruren Turow-Ouvr Lever, If
the selector-cam sleeve does not rotate when the
selector armature is in marking position, but the
printing and function-bail eams continue to ro-
tate, the trouble is in the clutch throw-out lever.

(1) With the typing unit removed and the
selector armature held in the mark po-
sition, rotate the main shaft slowly and
examine the clutch throw-out lever.
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Holding sclector armature to mark position by hand.

(2) If the clutch throw-out lever does not
engage the clutch throw-out cam, check
for a missing spring or a broken or miss-
ing cluteh throw-out lever.

(3) If the clutch throw-out lever does en-
gage the cam, check the clearance between
the clutch jaws.

155. Locating Trouble When Transmitter Runs
Open

If the transmitter runs open, make the following
checks on the transmitter clutch throw-out lever.

a. See if the clutch throw-out lever engages the
throw-out cam. The clutch throw-out lever spring
may be missing or the clutch throw-out lever may
be binding.

b. Adjustment of the clutch throw-out lever
eccent

¢. Adjustment of repeat space rod.




156. Page-Printing Unit Scrambles Letters
and Functions

&. There are several possible sources of trouble,
external to the teletypewriter unit, that can cause
scrambling of letters and funetions. Such trouble
may be due to the external line characteristics,
improper line current, wrong speed, or other de-
feets in a distant teletypewriter or external relays
which eause a biased signal to be received even
when the signal is sent with the pageprinting unit
keyboard. To eliminate line troubles, set up a
dummy signal cirenit as explained in paragraph
14Ge,

b, If a second teletypewriter unit in good work-
ing condition is available, the trouble can be lo-
calized to a given unit by replacing the major
units of the defective unit with units from the
equipment that is working properly. Adjustment
of gears and points of contact with a new unit
must be checked before running.

157. Testing Page-Printing Unit With a Test
Circuit

Adaptations of test circuits will vary with the
experience of repair personnel. The sequence of
testing given below is recommended for general
use by all personnel involved in the repair of
teletypewriters.

a. Set up a test circuit as explained in para-
graph 146e.

b. Type test sentences to see if errors still oceur.

¢. With the cover removed, check the code posi-
tion of the vanes for each letter or operation. See
figure i for the teletypewriter code. The first five
vanes (counting from the top down) set up the
code, and the front edges of the vanes are tilted
down for a mark signal and up for a space signal.
The front edge of the sixth (bottorm) vane tilts
down when the platen is in the LTRS printing
position and up for the FIGS printing position.
The platen should move up or down to correspond
with the desired funetion.

d. Use the RY combination to get complete
reversal of the five selectors and vanes. Any vane
that is sticking can be readily detected.

e. With the motor switch turned to OFF, oper-
ate the R and Y keys and slowly turn the motor in
its normal direction of operation. Watch the
operation of the selector unit and the selector
armature. Poor transmitter contacts or contact
adjustment may cause one or more of the trans-
mitter contacts to space instead of mark.

/. With the typing unit removed, hold the vanes
in the proper code positions for letters that will
not print correctly, and turn the main shaft by
hand. If the letter is not operated, check the code
bars to see if they are sticking, or determine if the
bell eranks require adjusting.

g. If no results are obtained from the test de-
seribed in @ through 7 above, the trouble is prob-
ably in the adjustment of the selector unit. After
checking the tension of the selector armature
spring, make a complete adjustment of the selee-
tor unit according to the requirements given in
section VII of this chapter. Trouble in the selec-
tor unit will probably be evident only if the
teletypewriter is power-driven.

158. Locating Trouble When Certain Func-
tions Do Not Operate Correctly

If a teletypewriter operates correctly with the
exception of one or two functions or letters, the
trouble usually is in the adjustments and parts
common to the operation of only these funetions
or letters. In such cases, trouble seldom is found
in the selecting mechanism, the vanes, or the code
bars. The trouble can be located quickly by the
following action :

a. With the typing unit removed, set the vanes
by hand to the code of the faulty function or letter,
and set the platen in the proper position, making
sure that the sixth vane is also in the proper posi-
tion. Turn the main shaft until the function and
printing bails have been operated.

%. Watch the operation of the function lever or
the code bars concerned. If the function lever
operates, but the function is not completed, exam-
ine the function bail as the main shaft is turned
again. The trouble can be found by progressively
following the action of the levers from the func-
tion lever to the final action of the function.
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Figure 158. Vancs locked in position.

Section V. REPAIRS AND REPLACEMENTS

159. General Repair Information

@ This section deals with the repairing and
replacing of defective teletypewriter parts but
does not duplicate information on preventive
maintenance procedure. The repair instructions
aré not intended as a complete shop guide, which
lists every possible operation that may be neces-
sary in large scale dismantling and repair of sal-
vaged teletypewriters. The procedures are in-
tended to prescribe the operations involved in re-
placing and repairing those parts, assemblies, and
units subject to the greatest amount of wear.

b. Because of variations in service needs and
in the repair and supply facilities available, def-
inite rules cannot always be given specifying ex-
actly which parts, assemblies, or units should be
repaired and which should be replaced. Asonly a
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limited number of the many small teletypewriter
parts can be satisfactorily repaired, the repair in-
structions consist primarily of detailed disassem-
bly, cleaning, replacement, reassembly, adjust-
ment, and lubrication instructions. These are the
procedures that are to be followed in overhauling
a complete teletypewriter, or when repairing a
single unit or assembly. Actual repair instrue-
tions are for those parts and assemblies which can
be satisfactorily repaived under normal conditions.

¢. Major overhauls and replacements must be
accomplished through the use of experienced per-
sonnel who possess good mechanical judgment in
making adjustments and in replacing the parts
which do not need adjustment requirements. Keep
the following factors in mind when determining
which methods to use for repair and replacement
operations,

5
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(1) Skilled maintenance service must be ap-
plied to obtain efficient, dependable
service from the equipment.

(2) Generally there is no adequate substitute
for the conscientious effort of skilled per-
sonnel. To obtain the best service possi-
ble without the aid of highly skilled per-
sonnel (emergency conditions only), it
is necessary to use only new or thoroughly
rebuilt equipment with stand-by spares
ready to be substituted into service in
case of failure.

(3) Replace, if possible, any part that shows
signs of wear or damage or does not meet
adjustment requirements. Written re-
quirements must be supported by the
senses of touch, sight, and hearing to de-
termine which part or assembly of parts
should be replaced. Where there is a
close relationship and interdependency
of overlapping functional parts it is im-
possible for even the most experienced
personnel to accurately estimate the life
expectancy of a part that is worn or
damaged.
A slight decrease in the quality of major
repair work will contribute toward an ac-
cumulation of troubles and will greatly
increase the requirements for skilled
labor and/or extra equipment necessary
to maintain service.

d. Except in cases of extreme emergency, all
repairs to teletypewriters should be made by per-
sonnel who are thoroughly trained in teletype-
writer maintenance. ¢ is as important to know
what not to do as what to do when making tele-
typewriter repairs. Equipment operating with

. minor faults may fail completely as a result of

the failure of inexperienced personmnel to correct
apparent simple defects.

e. Inspecting, cleaning, and lubricating, while
repairs are being made, should be performed in
accordance with procedures deseribed in chapter
3 and the additional instructions contained in this
chapter,

(4

160. Indexing of Repair and Replacement
Procedures

Refer to the general index of this technical
manual to find the paragraphs in this chapter that
contain detailed repair and replacement instrue-

tions. Paragraphs are grouped by related topics

- under the general heading for each of the prineipal

assemblies.

161. Operation of Equipment During Over-
haul

a. During major overhaul or repair of Teletype-
writers TT-5/FG or TT-6/FG it frequently will
be necessary to operate these equipments under
power to observe over-all operation or to check
certain assemblies or parts. Therefore, a source
of power should be available at the workbench.
The power requirements are 110- to 115-volt, 60-
eycle a-e and 120-volt d-c.

b. 11 the rectifier power unit that is part of these
teletypewriters is available, a-c of the values in-
dicated on the tap and fuse panel of this device
can be applied to it. The filtered d-c delivered
by this unit ean be used to operate the d-c circnits
of the teletypewriters. If the rectifier power unit
is not available for use, the motor units can be
operated direcily from the a-¢c source provided
it has the characteristics stated in « above. To
use d-¢ to operate the local or signal circuits of the
teletypewriters, provide a means of adjusting the
current to 60 ma. The table that is part of these
teletypewriters has a local test circuit that includes
resistors for adjusting line current., If the table
is not available for use, a local test circuit may be
erected at the workbench by simulating the cirenit
constants and connecting facilities shown in the
schematic diagram of the table (fig. 159). To
operate the keyboard-transmitter and typing unit,
these units must be installed upon the base with
the motor unit in place. Connections for the a-c
and d-¢ circuits are made to the power block of
the base as outlined in paragraph 113,

162. Preparation for Disassembly and Dis-
mantling

a. Preearatony. Cover the top of the work-
bench with clean, heavy paper, or other suitable
material, to protect mechanisms of the equipment,
and to eatch small parts or hardware that may
drop out during repair. In addition, prepare sev-
eral small boxes, or other suitable containers, ap-
propriately labeled, so that small parts can be
kept together, This will prevent their loss or
the mixing together of parts of different mecha-
nisms. Arrange the tools and materials so that
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Figure 159,

they will be readily nccessible. Set the containers
in which specinl cleaning operations are per-
formed so that they will not be easily overturned.
Protect the equipment against dust -:m! dirt.

b, DisAssEMBLY.

Caution: Disconnect all power and signal con-
ductors from the equipment. Never handle live
conductors with the bare hands. Observe safety
precautions at all times.

(1) Remove paper and ribbon.

(2) Clean any excess grease, oil, or dirt from
around the nuts or screws that must be
loosened or removed, so that the tools will
fit them properly.

(3) Disassemble the equipment in the follow-
ing *-('qut'nu-‘

(@) Typing unit cover.

(%) Keyboard.
(e) Typing unit.

() Motor unit.

(e) Base (including relay).
. (f) Rectifier power unit.

(g) Table.

o. Disstaxtiixg, The term  dismantling is
used here to indicate the removal of various major
assemblies or subassemblies of each component.
The term disassembly is used to indicate the actual
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Local test circuit of table,

taking apart of the various linkages, or mecha-
nisms, within each assembly or subassembly.

(1) Proceed to disassemble the various parts
and assemblies using the tools designed
for each particular item. Do not disas-
semble any units or assemblies beyond
the point necessary to thoroughly inspeet
and clean the entire mechanism and
repair or veplace any defective part,

(2) Place small parts in an appropriate con-
tainer marked to identify them.

(3) Refer to the index in appendix IT for

illustrations showing the location of
parts and part numbers,
The sequence in which the work is com-
pleted may be varied in any manner that
will speed up the repair process without
sacrificing  quality. Experienced me-
chanics frequently prefer to complete the
cleaning, washing, drying, etc.. of as
many parts as possible before starting to
rep. adjust, or lnbricate the various
units. Thiz allows an early and accu-
rate appraisal of the number of parts
requiring attention or replacement and
the amount of time required to comyplete
the work.

-
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163. Special Cleaning Procedures

Equipment that has heen disassembled for
major overhaul can be thoroughly cleaned by
brushing and immersing the parts in containers
of the appropriate cleaning fluids.

Caution: Do not immerse equipment wiring,
resistors, the motor armature, or the motor
windings.

a. Creantye Mareriars. The following clean-
ing fluids, normally available through supply
channels, are satisfactory for the purposes de-
seribed below.

(1) Use a soap and water solution to remove
nonoily dirt from nonelectrical rubber
and cellulose (plastic parts).

(2) Use cleaning compound, Signal Corps
stock No. 6G236, to remove oil, grease,
and gnmmy deposits. Soak for 10 to 15
minutes and then flush with very hot
water,

(3) Use solvent (SD) to remove oil, grease,
and gummy dirt.

(4) Use carbon tetrachloride enly for clean-
ing electrical contacts.

(5) Use diacetone alcohol to remove ditto ink
or hectograph ribbon stains from metal,
rubber, or cellulosic parts. Be careful to
use very little of this cleaning chemical
on cellulosic or similar plastic materials.
Such materials are readily dissolved in
dincetone alecohol. Therefore, never use
diacetone aleohol full strength, and never
allow it to remain on a eellulosic surface
any longer than is absolutely necessary.
Above all do not open a container of this
fluid in the presence of a flame, and do not
breathe its fumes.

6. DryiNG,

(1) Wiping. Individual parts can be dried
with a clean, dry cloth. Be careful to
dry the cleaning fluid from all crevices.

(2) Oven drying. Dry the parts in an oven
adjusted to maintain a temperature of
about 160° F. Such an oven can be im-
provized by using electric lamps, or heater
coils, and a metal box. Appropriate cur-
rent control resistors or rheostats can be
used to adjust the temperature of the im-
provised oven, Leave the parts to be
dried in the oven from 1 to 2 hours.

164. Inspection Procedure

a. Gexerar. Inspection procedure for a major
overhaul of the equipment includes all the items
listed in the preventive maintenance checklist in
chapter 3 of this manual, together with additional
items that may be indpected while the teletype-
writer is disassembled. Inspection will be made
to determine which parts can be reused, which re-
quire repair, and which must be replaced. If the
teletypewriter is damaged during shipment, it may
be necessary to disassemble and inspect only one
of the principal units and give the remainder gen-
eral preventive maintenance inspection.

. Frequexoy or Overmavrs. Wide variations
in the age and general physical condition of a
teletypewriter, and the experience of organiza-
tional maintenance personnel who perform pre-
ventive maintenance work, will affect the need for
overhauling the equipment. Differences in the
climatic conditions under which the equipment is
operated will also affect the length of time be-
tween major overhauls, Do not completely disas-
semble the teletypewriters until the regular pre-
ventive maintenance inspection shows that wear-
ing of parts requires disassembly. Teletypewriters
operating 8 to 12 hours per day will ordinarily
not require a complete overhaul by field repair
shops more than once in G or 8 months. Tele-
typewriters operating less than 8 hours per day
may be maintained in such condition that a com-
plete overhaul is not warranted even after o year
of service. Very old or well-worn equipment,
however, may require a major overhaul every third
or fourth month if it is operated in tropical re-
gions. In all cases the thoroughness of the pre-
ventive maintenance work performed by organi-
zational personnel is the principal factor in
determining how frequently the teletypewriter
must be taken out of service and returned to field
shops for a major overhaul.

¢. PROCEDURE.

(1) Make the inspection, incidental to re-
pairs, after all parts have been thoroughly
cleaned. Include all related items listed
in the preventive maintenance checklist
(par. 62).

(2) In addition to the preventive mainte-
nanee inspection, inelude a thorough in-
spection of the wearing surfaces of gears,
cams, levers, springs, bearings, ete., which
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can be inspected only after the equipment

is disassembled.
(3) While the parts are disassembled, make
a thorongh inspection of the surfaces of
all castings and supporting parts to de-
termine whether breaks or eracks exist.
Inspect the condition of all wiring, in-
sulating strips, and terminal boards,
while they are accessible.
Carefully check the surface condition of
all clutches, commutators, contacts, ete.,
and the end play of bearings as instructed
in other paragraphs of this section and in
related paragraphs in the requirements
and adjustments section.

(4
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165. Reassembly Procedure

Reassemble all parts, subassemblies, and units in
accordance with the following provisions:

a. Replace all worn or broken parts that cause
malfunctioning of a teletypewriter. While the
equipment is disassembled for checking or repair,
replace any parts so worn that they may cause
trouble before the next complete overhaul,

b. Assemble replaced parts and associated parts
firmly and securely. Carefully tighten all serews,
nuts, and bolts.

0. Readjust all parts that are replaced or dis-
turbed during repairs. Make the necessary read-
justments during or immediately after reassem-
bling.

d. When dented or flattened areas prevent
proper turning and adjusting, remove the faulty
part, and repair or replace it.

e. Restore bent or distorted parts to shape.
Such parts may be reused, provided that repairs
have not resulted in eracks or softening of hard-
ened surfaces which may cause future service fail-
ure.

f. If the locking edges of lockwashers removed
during repairs are rounded, replace the lockwash-
ers. New lockwashers arve always better.

g. Replace all stripped screws or nuts and those
with damaged heads.

%. When screws, nuts, or other parts are secured
in place with locknuts, do not remove or loosen
these parts without first loosening the locknut, be-
cause such procedure can very easily damage
threads.

i. Remove slivers and sharp burrs that are a
hazard.
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166. Removal and Replacement of Principal
Teletypewriter Units

Major assemblies of these teletypewriters are
removed or replaced as follows:

a. Tyre-Bar Carrrace. Always remove the
typing unit before removing the type-bar carriage
from it or before restoring it to the typing unit.

(1) Removal. ;

(@) After the platen crank and typing-unit
cover have been removed, loosen the
two captive serews that hold the key-
board in place and remove that assem-
bly. Remove the three large, flat-
knurled screws that hold the typing
unit to the base and eavefully lift the
typing unit off the base. Set the
typing unit on the workbench so that
it is supported by the three hexagonal
studs on the bottom of the unit.
Operate the carriage-return lock bar
(fig. 160) and move the type-bar car-
riage to the extreme right. Operate
the dash-pot lever; this locks the car-
riage in its extreme right position.
Remove the draw strap by grasping
the carriage-return drum in one hand
so there will be less strain on the draw
strap.  With the other hand, remove
the strap from its retaining pin on the
carriage, and hook the eyelet at its end
on the margin-bell hammer stop post.
() Operate the right margin adjusting

serew to the rear.
(e) Operate the carringe-return lock bar
ge will slide off to

(b

(e

—

again, and the carri
the right.
(2) Replacement.

(a) Shift the platen to the figzures position
and rotate the main shaft until the
printing bail isin its rearmost position.

(b) Move the right margin adjusting serew

arm, on the earriage, to the rear so that
it is approximately 45° from vertical.
Hold the carriage in the right hand
and rest the 7eft front support roller
on the right end of the front carriage
track. Be sure that the carriage-guide
screw engages the slot in the front car-
riage track.

{e
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PFigure 160, Removal of type-bar carriage.

(4) Move the carriage slowly to the left
until the rear carringe-support roller
rests on the rear track.
Operate the carringe-return lock bar,
and move the pull-bar bail to its far-
thest rearmost position by pushing the
right pull-bar bail roller with the right
thumb.
Move the carriage farther to the left.
See that the bell cranks (fig. 160) en-
gage their respective vanes, Also be
sure that the right front carriage-sup-
port roller and guide screw engage the
front carriage track properly, and that
the pull-bar bail plunger roller is be-
tween the printing-bail blades.

(¢) When the earriage has been moved far
enough to the left to permit the right
margin adjusting screw to clear the
spacing stop lever, restore the right
margin adjusting screw to its normal
vertical position. Shift the carringe

(e

(f

—

to its extreme right position and lock
it in place by operating the dash-pot
lever.

() Hold the earringe-return spring drum

(i

(j) Operate the

2o as to prevent the spring from un-
winding.

Unhook the eyelet of the draw strap
from the margin-bell hammer stop
post, and hook it over its mounting
post on the ¢ ge.

ge-return lock bar to
re to return to its
extreme left position.

permit the car;

4. Moror Uxrr.
(1) Removal. TUnscrew the three motor

mounting screws that hold the motor unit
to the base. Remove the motor unit.
Replacement. After repairs to the motor
unit have been completed, or if it is nec-
essary to install a new motor unit, proceed
as follows:
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() Set the motor unit on the base and
push it back against the spring con-
tacts.

(&) Insert the three mounting screws in the
mounting holes in the base plate.

(e¢) Tighten the two front screws and then
back them off about 14 turn. Do not
tighten the rear mounting screw until
the typing unit is in place. Adjust and
tighten.

e. Tyeing Unir,

(1) Removal. Remove the typing unit as de-
seribed in @(1) above.

(2) Replacement. The typing unit is installed
after the motor unit is in place. After
necessary repairs and adjustment of the
typing unit replace it as follows:

(a) Lower the typing unit in place on the
base, and be careful that this operation
is performed without damage to the
gears or contact springs.

() While lowering the typing unit in
place, turn the motor by hand to insure
that the gears are properly meshed.
(Refer to par. 365 for requirements
and adjustments of the main-shaft
drive gear clearances.)

(¢) Insert and tighten the thumbscrews
that secure the typing unit to the base.

d. Kexpoarp-TrANSMITTER.

(1) Removal. Refer to a (1) above.

(2) Replacement. Slide the keyboard into
the opening in front of the typing umt
and base. Be careful not to place any
undue strain upon it that might distort
the mechanical linkages or throw them
out of adjustment. Refer to paragraph
13f for installation procedure for the
keyboard-transmitter,

¢. Txrinag Uxir Cover (INcrupine Corymonn-
er). Place the typing unit cover over the typing
unit and the base. Ease it down gently so as not
to tear the padding with which the cover is lined.
Refer to paragraph 14 for instructions for instal-
lation of ribbon and paper.

f. Recririer Power Uxwr. Lift the rectifier
power unit onto its shelf in front of the table,
Complete the electrical connection to this unit.
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167. Repair of Motor Units

a. Motor units should be completely disassem-
bled and overhauled only when the motor gives
trouble, and then only by specially trained per-
sonnel who are equipped with the necessary test
equipment and proper tools.

5. Overhaul should include complete disassem-
bly and eleaning of the motor, inspection and re-
pair, or replacement of burned governor contacts,
worn end-ring, worn commutator brushes, grooved
or worn commutators, worn motor bearings, or
poor insulation. The motor need not be com-
pletely disassembled to replace or repair brushes
or governor parts. These may require repairs or
replacement more frequently than once every 6
months.

168. Disassembly of Motor for Major Repairs
(fig. 163)

Disassemble the motor for repairs in the follow-
ing sequence of steps:

a. Remove the motor unit from the base unit
(par. 1663). Remove the brush-holder caps and
the brushes. Remove the governor brush bracket
assembly, and the motor connection block (motor
terminal contacts) (fig. 47).

. Remove the motor unit from the motor base
plate by removing the four mounting screws. Re-
move the motor pinion and the governor. Be care-
ful not to lose any of the shims that may be on the
armature shaft between the governor hub and the
end frame casting of the motor.

¢. Remove the external bearing retainer screws.

d. Remove the motor frame bolts or serews, and
separate the parts by prying gently with the blade
of ascrew driver. Lift out the armature. Be care-
ful not to drop the armature or damage the wind-
ings. Do not lose any of the parts such as bearing
retainers, spring washers, etc.

¢. Remove the armature bearings using the bear-
ing puller (fig. 144) (Signal Corps stock No.
4T84020). This tool is not furnished as part of
Tool Equipment TE-50 or TE-50-A.

Caution: Use the bearing puller carefully on
bearings that have a built-in dust shield. Position
the bearing puller so that pressure is exerted on the
outer bearing race enfy. Pressure applied to the
dust shield will crush the shield and destroy the
bearing. Never attempt to pry the bearings off
with a screw driver.

]
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169. Special Cleaning Instructions for Motor

The instructions given in this paragraph are
for cleaning the internal parts of the motor.

4. Disassemble the motor (par. 168).

#. Clean all dust, paper lint, nonoily dirt, etc.,
from the armature and stator windings by brush-
ing carefully with a clean, dry sash brush. Do not
damage the windings.

¢. Remove all oil, grease, or gumimy deposits
from the face of the armature and stator by wiping
with a piece of cheesecloth, dampened with sol-
vent (SD). Do not use too much solvent (8D).

4. Clean the end frames, bearings, motor pinion,
and any other metal parts by immersion in a con-
tainer of appropriate cleaning fluid (par. 163).
Be sure to dry and lubricate the parts as directed.

e, Clean all dust, dirt, oil, grease, gummy de-
posits, or other foreign matter from the commu-
tator by rubbing with a piece of cheesecloth damp-
ened with carbon tetrachloride. Be careful not to
damagethe windings. The copper segments of the
commutator may become quite dark and discol-
ored. 'This discoloration is due to the imbedding
of particles of carbon (from the brushes) in the
copper which greatly increases the life of the com-
mutator segments. Do not polish the commutator
to remove this discoloration unless it has become g0
deeply grooved, or unless it causes such excessive
sparking at the brushes, as to require refinishing.
Refer to paragraph 171 for information on resur-
facing the commutator.

170. Replacement or Repair of Motor Arma-
ture

a. After long periods of operation, the commu-
tators of series-wound motors become worn and
grooved by brush wear, and they require resurfac-
ing, as deseribed in paragraph 171, 1f the surface
of the commutator is not deeply grooved and has
an even, smooth, grayish coating of oxide, resur-
facing is not required unless there is excessive
sparking at the brushes when the motor is under
load.

B. Tf there is excessive sparking of brushes on a
commutator that is not grooved or pitted, clean it
with a cloth moistened with carbon tetrachloride,
turning the shaft over by hand after the brushes
are removed, as deseribed in paragraph 172.

¢. Tf there is still excessive sparking, remove the
armature from the motor and clean the commu-
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tator by lightly applying No. 0000 sandpaper. To
do this, wrap a piece of sandpaper around the com-
mutator and rotate the armature in a lathe or
between other fixed centers, holding the sandpaper
against the rotating commutator very lightly.

d. Tnspect the commutator carefully to deter-
mine if it is necessary to undercut the separating
insulators between the segments. The top of the
insulating material must be below the level of the
commutator bars on either side. This is necessary
to prevent small carbon particles from lodging in
the separators and building up to a point where
the adjoining commutator segments or bars will
be short-circuited.

¢. Organizational maintenance personnel should
replace the motor when the commutator requires
resurfacing. Field repair personnel should com-
plete repairs or replace the motor in accordance
with local instructions.

171. Resurfacing Motor Commutators

When authorized by local instructions, the com-
mutator may be resurfaced by experienced person-
nel as follows:

a, RerrxisminG COMMUTATOR SURFACE.

(1) Mount the motor armature between cen-
ters on a lathe so that the armature shaft
dooes not run out of line more than 0.0005
inch. Place a sharp cutting tool in the
tool rest and set the tool rest so that only
light cuts will be taken. Take a series
of light cuts across the entire width of the
commutator by moving the tool rest up
and down the length of the lathe. Gen-
erally, movement of the tool rest will be
automatically controlled by a worm gear

* on the lathe. Be very careful not to make
deep cuts in the commutator. Continue
to cut away metal until the grooves and
rough spots on the surface of the com-
mutator are eliminated. Do not remove
any more metal from the commutator
than is absolutely necessary.

(2) Polish the commutator with a strip of
fine sandpaper (No. 000 or No. 0000) held
in flat contact with the commutator as
the armature revolves in the Inthe, Never
attempt to smooth a rough commutator
with sandpaper unless this work is done
in a lathe, or between similar fixed cen-
ters. Never use emery cloth or carbo-
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rundum paper. Loose particles from
such abrasives will cause trouble in the
electrical circuits.
b. UnpErcUTTING CoMMUTATOR BAR SEPARATORS
(INSULATORS) .

(1) Tool equipments available at larger re-
pair shops may include any one of several
types of undercutting tools. Do not at-
tempt to use such tools until the direc-
tions furnished with them have been
carefully studied.

(2) If no standard undercutting tool is avail-
able, improvise a substitute from a piece
of hacksaw blade, as follows:

(a) Grind the sides of the eutting edge of

the hacksaw blade until the total width
of the teeth is a little less than the
width of the slot between the commu-
tator segments.

(6) Fit n wooden handle to the unground
portion of the blade to protect the fin-
gers against injury.

(3) Hold the improvised tool at an angle so
‘that only one or two teeth are in contact
with the separator material, which is
usually mica. Draw the tool—in a di-
rection away from the windings—and cut
away a portion of the separator. Repeat
the process until the surface of the sepa-
rator material is 15, to 4. inch below
the surface of the adjacent metal com-
mutator segment bars, uniformly, along
the entire slot. Repeat for all the sepa-
rator slots in the commutator. Be sure
that there are no slivers of metal remain-
ing in the slots after the cutting process.
Such slivers will short-cireuit the com-
mutator segments and burn out the wind-
ings when the motor is started.

172. Replacing Motor Brushes

a. When removing the brushes, mark the upper
surface so that the brush may be replaced in its
holder with the same side uppermost. If the
brush has a number stamped on the upper side of
the carbon, this number may be used as a guide.

. Inspect the brushes as follows:

(1) See that at least 5§ inch of brush material
remains.

(2) Be sure that at least one-third of the
brush face bears upon the commutator
surface.

(3) See that the brushes make contact across
at least 75 percent of the long dimension
of the brush face.

e. If the above requirements are not met, substi-
tute a new brush which will seat properly.

173. Surfacing and Installing Motor Brushes

To shape the contact face of the brush to the
curvature of the commutator proceed as follows:

a. Wrap a piece of No. 0000 sandpaper around
the commutator under the brush holder.

b. Insert the brush in the brush holder with the
numbered or marked side uppermost, so that the
brush bears against the sandpaper under the
normal pressure of the brush spring.

e. Rotate the armature back and forth by hand,
so that the sandpaper will wear a surface of
proper curvature in the contact face of the brush.
The last rotation of the armature should be in the
direction in which it would turn during operation
of the motor.

d. After the proper curvature has been cut in
the brush face, remove the brush from the brush
holder. Bevel the edges, slightly, using sand-
paper.

. Wipe the brush with a cloth moistened with
earbon tetrachloride.

f. Examine the brush spring to see that it is in
good condition. See that the pigtail within the
brush spring is intact and free of kinks, and that
it will permit the spring to extend properly.

¢. Clean out the brush holder. To do this use
a piece of eloth moistened with carbon tetrachlo-
ride wrapped around a stick or an appropriately
shaped tool such as a serew driver. Be carveful not
to score the sides of the brush holder.

%. Reinsert old brushes in brush holders from
which they were removed for resurfacing. See
that a brush is restored in the same position that it
occupied before removal, with the numbered or
marked side uppermost.

i. Always insert a new brush that has just been
resurfaced with the numbered side uppermost.

4. See that the bruzh moves freely in the brush
holder. Check the pressure of the brush springs

and see that they meet the specified requirements. -
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174. Replacing Armature Bearings

a. GeNeraL. Install new bearings if those in
use are burned, cracked, oadly worn, or damaged
inany way. Handle the bearings carefully. See
that no dirt gets into the bearing races. Lubricate
all bearings including used bearings that are
found to be in good condition when cleaned and
inspected. Apply grease to new bearings before
they are installed on the shaft. In addition to its
lubrieating properties, the grease prevents dirt
from entering the bearings. Place a paper washer
over the exposed side of the bearing to further
prevent dirt or dust from entering.

b, INsrartarion or Bearixes. The following
procedure outlines a typical method of installing
bearings on the armature shaft.

(1) General. Bearings fit tightly upon the
armature shaft. Therefore, they must
be pressed onto the shaft with an arbor
press, vise, or similar tool. Such tools
are normally available at field repair
shops. It is important to see that the
bearing is pressed onto each end of the
shaft carefully, so that the pressure ex-
erted oy the press or viee will not bend
the armature shaft or force the bearing on
the shaft at an angle to the axis of the
shaft.

(2) Preparatory. Prepare two blocks of
hardwood, equal in length and about 1
inch longer than the armature shaft ex-

HARD WOOD BLOGKS
(SAME LENGTH, ONE
INGH LONGER THAN
ARMATURE SHAFT
EXTENSION)

REAR VISE JAW

BEARING BEING
PRESSED ONTO
ARMATURE SHAFT

SHOULDER ON
ARMATURE SHAFT

MOTOR ARMATURE

tension. Shape one end of each block
so that it will not bear against the ball
bearing or outer race of the bearing.
Prepare another block (fig. 161) large
enough to be used against the rear juw
of the press or vise. Slip a bearing onto
each end of the shaft as far as it will go,
fingertight. Be careful to see that the
bearings are at right angles to the axis
of the armature shaft.

(8) Installing.

(2) If the bearings have dust covers see
that the dust cover of each bearing is
nearest the winding. Place the two
wooden blocks of equal length at either
side of the armature shaft extension
(fig. 161). Place the other block of
wood against the rear jaw of the press
or vise. See that the armature is set
in the press or vise so that ench end of
the armature shaft is near the center
of the face of each jaw. Tighten the
tool very slowly until there is even
pressure applied to both sides of the
bearvings. Be careful not to bend the
armature shaft. Continue to slowly
tighten the tool until the bearing is
pressed onto the shaft and is against
the armature shaft shoulder (fig, 161).
Repeat the procedure to mount the
bearing on the opposite end of the
shaft. Some types of bearings can be

Figure 161, Pressing armature bearing onto its shaft by use of a vise.




taken apart. If possible, disassemble
and assemble this type of bearing on
the shaft. Then the inner race can be
removed and replaced on the shaft with
less danger of damage to the other parts
of the bearing.

(b) When a suitable press or vise is not
available, bearings can be installed on
the armature shaft, when authorized
as a field expedient, by the following
method :

1. Slide the bearings on the armature
shaft as deseribed in (2) above.

2. Prepare a piece of copper or brass
pipe 1 inch longer than the shaft
extension (fig. 162) with an inside
dinmeter slightly larger than the
diameter of the armature shaft. If
copper or brass pipe is not available,
an iron pipe can be substituted pro-
vided a brass washer is used to pro-
tect the inner race of the bearing
against the iron pipe. Slip the cop-
per or brass pipe onto the shaft so
that it bears against the inner bear-
ing race.

3. Stand the armature on end with the
pipe resting on the bench or work
table.

4. Place a block of hardwood over the
other end of the armature shaft.
Drive the armature shaft down by
pounding the upper end of the
armature shaft (protected by the
hardwood block) with a hammer
(fig. 162). Use steady, even strokes
of the hammer until the bearing is
forced firmly against the shoulder of
the shaft,

Caution: Be careful that the pipe
bears against the inner bearing race.
Do not bend or otherwise damage the
armature shaft.

175. Reassembly of Motor

a. Preparation. Thoroughly clean and dry
the motor before reassembling. Examine the
bearings and parts which should be free from dirt
before beginning to reassemble the motor.
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b. Srep-py-StEP REAssEMBLY.

(1) Position the bearing retainer so that the
holes match the positions of the retainer
SCIeWs.

(2) Insert the armature into the stator so
that the bearing on the shaft, opposite
the commutator end, enters the end frame
section. Do mot use force because the
bearing should fit easily into the end
frame section.

Remove the brushes from the end frame

section that fits over the commutator,

Place the end frame section on the com-

mutator end of the shaft. Gently tap the

end frames into position.

(4) Insert the motor frame bolts. Tighten
the opposite ends at the same time to be
sure that the end frame sections are
mounted correctly and seated in the motor
frame.

(5) Use a toothpick, piece of wire, or any

other convenient means to move the bear-

ing retainer ring into position so that the
bearing retainer screws can be started.

Tighten both retainer serews at the same

time.

Replace the motor pinion and pilot

serew; then replace the governor and its

pilot serew.

(3

(6

176. Governor Repairs

a. Gexeran, Governor contacts cause consid-
erable trouble when they are not in good condition,
All governor contacts in good condition have an
over-all grayish appearance. When the contacts
have become pitted, or the grayish color does not
cover 75 percent of the contact surface area, re-
place both contacts with new ones (pars. 178 and
179). Always replace governor contacts in pairs,
Never touch the contacting surface with the fingers
because even minute deposits of moisture or dirt
will eause arcing and pitting.

b. Contacts v Samisracrory Conprrion, The
ideal condition for governor contacts is when both
contact surfaces are exactly parallel and the area
of contact is a maximum (A, fig. 165). However,
contacts may be satisfactory under the condition
that one contact has build-ups and the other has
corresponding craters, provided that the craters
will accept the build-ups (A, fiz. 165), and thus
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Figure 162. Mounting bearings on the armature shaft by use of hammer and soft metal pipe.
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Figure 164, Maotor governor parts.

maintain contact over an acceptable area. Con-

tacts in this condition are considered to be good

and need not be replaced unless there is trouble

in obtaining and maintaining proper motor speed.
¢. Coansron Cavses or Coxtact TrouBLE.

(1) Trouble due to poor surface contact is fre-
quently the result of a previous attempt
to burnish or file contacts to produce bet-
ter surfaces. In such cases the build-
ups have been removed, with the result
that the eraters that still remain do not
meet the renewed surface (B, fig. 165),
thus reducing the amount of effective con-
tact surface.

(2) If the contacts are rotated or shifted in
position, as shown in C, figure 165, the
build-ups and eraters will not match,
This condition results in extremely er-
ratic motor speed because practically all
of the contacting surface has been lost,

177. Disassembly of Governor

When necessary to completely disassemble the
governor, proceed as follows:

a. Remove the screw which holds the governor-
adjusting  bracket to the brush spring-plate
bracket.

4. Remove the screw that holds the governor-
adjusting bracket to the brush spring plate, and
remove the adjusting bracket,

Note. When the governor brush nssembly does not re-
quire repair, merely loosen the serew (@ above) and raise
the left end of the governor-ndjusting bracket so that it
pivots on the loose serew located to the right of the gov-
ern

2 CONTACTING SURFAGES ILLS REMOVED,CONTAGTING _GONTACTS MOVED,ALL
MATCH AT ALL POINTS SURFAGES REDUGED SEATING LOST
rm_‘ (| o 1 [T 1M REPOSITIONED
s B i

=]

=

g = =

A 8 c

GOOD GONDITION EMERGENGY RESULT OF
REPAIR REPOSITIONING
BY STONING GONTAGTS TM2215-155
o~

Figure 165. Gavernor contact surfaces, enlarged diagrams.
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¢. Remove the screws holding the brush springs
in place. Remove the springs.

d. Loosen the screw that holds the governor to
the switch end of the rotor shaft. Slip the gover-
nor from the shaft.

¢. Remove the screws that secure the target and
governor cover. Remove the target and cover.

7. Unhook the speed-adjusting spring (fig. 270).

¢. Loosen the serew by which the feather spring
is elamped to the end of the contact spring (fig.
166). Lift the contact spring out of the gov-
ernor shell.

k. Remove the nut and lockwasher on the con-
tact serew (fig. 166). Lift out the contact screw.

178. Replacing Governor Contact Points

a. Contact points are made of tungsten. They
are welded to the contact spring (upper contact)

BEND HERE, IF NECESSARY,
TO MAKE CONTACT LIE FLAT
4 AGAINST STRAIGHT EDGE

CONTACT SCREW

SLIDE SPRING IN
OR OUT TO KEEP
CONTACTS IN LINE

and to the contact screw (lower contact). When
removing the old contact points, replace both the
upper and lower points at the same time to avoid
difficulties in seating them.

5. Replace the new points with their associated
contact springs and contact screws. The new
lower point with a contact screw is properly alined
when the contact surface of the new point is per-
pendicular (or at right angles) to a line through
the axis of the contact screw (A, fig. 166). The
new upper point and contact spring is properly
alined when there is no appreciable gap between
any part of the contacting surface of the new point
and a straightedge (B, fig. 166).

Note, O1d style contact springs had contact points that
serewed into the spring and were bonded in position by a
drop of solder on the spring or were soldered directly to
the contact springs. New style contacts are welded and
require replacement of upper spring and lower serew with
contacts,

WITH LONG NOSE PLIERS HERE,
GIVE SLIGHT TWIST TO FEATHER
SPRING TO CLOSE CONTACT GAP
AT FRONT OR BACK

FEATHER SPRING

SPRING TENSION TO
CAUSE CONTACTS TO
JUST MAKE

TM2215-156

Figure 166. Alinement of new governor contact poinis.
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179. Repair of Contact Points

In emergencies, when trouble is due to build-ups
or pitting and new contact points are not available,
remove the points and dress them wvery lightly
with a fine earborundum stone. Such a stone is
purt of Tool Equipment TE-50 and TE-50-A. It
may be necessary to remove a particularly large
build-up by knocking it off with a serew driver
and then dressing the contact surface with the
stone. When resurfacing a point with the stone,
be careful to see that the stone is clean and has
level surface. Hold the point as flat as possible
agninst the surface of the stone. To be sure that
the entire face of the point is dressed level, use a
rotary motion when dressing the contact point.
In this way all parts of the face of the point will
be dressed. Do not use too much pressure. Ex-
amine the point after every rotation. Stop when
the face of the point meets the requirements men-
tioned in paragraphs 1765 and 1785, Clean the
dressed points with carbon tetrachloride. Replace
both points as soon as possible.  This is necessary
to avoid trouble from build-ups and pitting, which
form quickly on resurfaced contacts.

180. Reassembling Governor

a. Insert the contaet serew in the hole in its
mounting block. Place the lockwasher and nut
on the end of the contact screw. Tighten the nut
securely.

. Insert the feather spring of the contact
spring assembly (fig. 166) under the clamp on its
mounting block and tighten the elamp serew until
the contact spring is held frietion tight. The con-
tact should remain slightly separated (approxi-
mately 0.005 inch).

¢. Hook the speed-adjusting spring onto the
contact spring (fig. 270). Turn the adjusting
wheel until all tension is released. Contacts should
return to the slightly separated position indicated
in & above.

d. Insert a piece of white paper behind the con-
tacts.

e, Turn the adjusting wheel until the contacts
just touch. Use a flashlight or other small bright
light to illuminate the contacts during this adjust-
ment.

/. Slide the contact spring to the right or left
until the sides of the upper and lower contacts are
alined vertically. If a gap can be seen on either

side of the contacts, loosen the contact mounting
block retaining screw and move the top of the
block to the right or left. At the same time shift
the contact spring to keep the contact points in
line (fig. 166). Tighten both the contact spring
clamp screw and the contact mounting block re-
taining screw.

g. 1f a gap at the front or back of the contucts
is observed, twist the feather spring on the end
of the contact spring, using a pair of long-nosed
pliers for the purpose (fig. 166). Repeat the
above adjustments until the contacts ave correctly
positioned.

h. Turn the adjusting wheel so that the tension
of the spring is near the midpoint of its range.

7. Clean the points with carbon tetrachloride ap-
plied with a toothpick or an orange stick. Reas-
semble the governor cover and target to the gover-
nor, and remount the governor on the motor.

181. Inspection, Cleaning, and Repair of
Governor Contact Disks

a. Clean governor contact disks with a piece of
cloth moistened with carbon tetrachlovide. A
smooth, even, gray coating of oxide is desirable,
and the contact disks should not be disturbed un-
less there is excessive sparking at the brushes.

5. To remove pits or burned spots from the con-
tact surface of the disks use No. 0000 sandpaper.
Hold the sandpaper against the disk surface by
hand while the motor is running at normal speed.
Hold a picee of eloth with the sandpaper in such
a way that cuttings and particles will be imme-
diately wiped away during the sanding process.

e, Never touch the contact surface of the contact
disks with the fingers, Minute deposits of mois-
ture or foreign matter will cause arcing and pit-
ting. It is good practice to flush the contacts with
carbon tetrachloride immediately after they have
been sanded. This ean be done by repeatedly ap-
ply the fluid to the contact, by means of a
toothpick or orange stick, to flush away all foreign
matter, grease, or moisture.  Be careful to prevent
the carbon tetrachloride from coming in contact
with wire insulation or plastic parts.

182. Repair and Replacement of Center Con-
tact Governor Brushes

a. Replace the No. 78403 carbon brushes on the
tips of the end-ring governor contact springs when
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the brushes are worn down to 15 inch. Replace the
individual brushes (4 below), when it is not neces-
sary to replace the entire brush assembly.

4. Unsolder the old brush from the spring.
m away any solder that remains in the mount-
hole in the spring from which the brush is
removed. Insert a new brush in the mounting
hole and solder it securely in place. Clean the
brush with carbon tetrachloride applied with an
orange stick or toothpick.

o. Restore the governor brush assembly to its
proper position and tighten the mounting serews.

183. Testing Repaired Governors

. Afterthe governor is completely reassembled,
seat the new contacts by running the motor on
test for at Teast an hour. Check the speed every
15 minutes and immediately investigate any sud-
den change in motor speec.

b. If the motor speed is erratic and the trouble
cannot be traced to other parts of the motor,
disagsemble the governor and check the contacts
for build-ups and alinement. If build-ups are
found, replace the contacts. After the contacts
have been properly realined, reassemble the gov-
ernor and run the motor again for an hour.

¢. Proper operation of the governor is indicated
if the motor speed does not change appreciably
during the hour test run.

184. Keyboard Repairs

«. Inspecting, cleaning, repairing, replacing,
and adjusting of keyboard-transmitter parts
should be completed with the keyboard-transmit-
ter removed from the teletypewriter.

b, Most of the exposed when the
board-transmitter unit is removed from the te
typewriter. Therefore, no special disassembly is
required for general cleaning or inspection

oy

purposes.

185. Replacement of Transmitter-Shaft Drive
Gear

@ Replace the drive gear if any of the teeth are
missing, or if the gear is badly worn.

b. To replace the gear, remove the gear pilot

screw. Slide the gear from the transmitter shaft.
Slide the new gear into place. Replace the pilot
SCIrew.
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186. Replacing Keytops

a. Replace all keytops that are so worn that
they are no longer legible. Also replace all
missing keytops.

b. Remove the keytops from the keylevers by
turning the tops 14 turn in a clockwise direction
and by lifting them up. Replace keytops by set-
ting the keytops in the normal position and press-
ing them down on the keylevers, while supporting
the keylevers from underneath.

187. Replacement of Transmitter Shaft, Cam
Sleeve, and Clutches

a. Replace the transmitter shaft if it is scored
or worn. Replace the clutches if teeth are broken
or badly worn. Replace worn cam sleeve if it has
been badly scored, or if there is excessive play be-
tween the shaft and the eam sleeve.

b. To replace transmitter shaft parts, loosen the
bushing adjusting screws nearest the transmitier
gear, and remove the busghing., Move the trans-
mitter contacts out of the path of the transmitter
cam sleeve, and remove the eam sleeve from the
transmitter contacts in the direction of the trans-
mitter gear, Slide the came sleeve, clutch spring,
and movable elutch member from the shaft,

¢. Replace the new parts in the reverse order
in which the old parts were removed (fig. 167).

. .\clleF( the transmitter shaft as directed in
paragraph 394,

188. Repair or Replacement of Transmitting
Contacts

a. Do not clean or burnish transmitter contacts
that are working properly, Clean contacts that
are out of adjustment or that are cansing trouble.
Carbon tetrachloride may be used for cleaning
transmitter contacts, Remove build-ups with a
contact file, and adjust the contacts as instructed
in paragraph 882. Refer to TM 11-4302 for main-
tenance and repair data applicable to electrical
contaets,

6. Replace badly burned transmitter contacts
and those with broken springs.

e. Whenever possible replace the entire trans-
mitting contact assembly as a complete unit.

. Dismount the contact assembly by removing
the two serews that fasten it to the frame,

¢. Remove the wiring to the contact assembly
by unsoldering the connections at the terminals.
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TMRR2IS-I8T
Transneitting-shaft asscmbly,

Clean the wires of excess solder, attach new con-
tacts, and resolder the connections.  Be careful not
to change the electrical connections to the trans-
mitter contacts,

189. Repair or Replacement of Other Elec-
trical Contacts on Keyboard-Trans-
mitter

a. GexeraL.  The electrical contacts of the key-
board, other than the transmitter contacts, are
contained in the polar-neutral key (fig. 134).

})‘ I{}'l AIR OR 1‘ LACEMENT, lai'lhli] ‘]f ‘]]E
electrical contacts (@ above) normally will consist
of cleaning and burnishing the contact points and

041733—51——14

adjusting the contact springs. Refer to TM
114302 which contains much valuable data on the
repair and adjustment of spring contacts of the
type used in these teletypewriters.  When replace-
ment of any of these electrical devices is neces-
sary. replacement procedure will include the un-
soldering of all electrical conductors from the
s terminal points and the removal of the

var
mounting screws or other hardware.
the conductors as the y are removed so that they
can be replaced without confusion. Save and re-
use any lockwashers ated with the mounting
hardware. If the insulating materi
spring-type electrical contacts are broken or so

Always tag

s unsed in
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Transmitting contact and cliteh throw-out
lever assembly.
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Figure 168,
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badly damaged that they can no longer serve
their purpose, it is better to replace the entire

sembly, if possible, than to attempt to replace
the insulators.

190. Typing Unit Repairs

a. Instructions required for a major overhaul
of the typing unit are grouped in the paragraphs
that follow. These instructions are arranged by
principal assemblies and subassemblies for easy
reference when rep
CESUIY.

rs to a single item are nec-

Note, Instructions for repair of the type-bar earriage
are contained in paragraphs 196 and 107,

b. The various assemblies should be dismantled
only to the extent necessary to complete the work
involved. Complete disassembly of the typing
unit is warranted enly when the unit has been sub-
jected to sand, grit, or some corrosive element.
Figures 169 and 170 illustrate two of the impor-
tant elements of the typing unit.

PRINTING PRINTING BAIL BLADE
SRV Hne 7 /[ PRINTING BAIL {—ADJUSTING ScREW

QlLcurP

BEARING

FUNGTION BAIL:

FUNGTION BAIL SPRING

FUNCTION BAIL BLADE

TM2215-159
Figure 169. Printing bail, disassembled.

191. Removing and Disassembling Typing
Unit Subassemblies

a. Ranee Finper Asseaspry.
(1) Remove the two screws that mount the

range finder on the selector assembly (fig.
170).
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MOUNTING SCREWS TIGHTENED
WHILE RANGE FINDER IS HELD
UP AND TO THE RIGHT

—

(2) Remove the bell erank serew and remove
the bell erank (fig. 171). Remove the
trip-lateh serew, and the trip Iateh and
spring. Remove the stop-lever screw
locknut and the stop-lever screw, Re-
move the stop-lever spring and stop lever.

b, Moror-Stor Bracker AsseypLy.  Remove
the two motor-stop lever bracket mounting screws,
Remove the motor-stop lever bracket assembly
(fig. 172).

¢. REatovar or §

poror Meciianisa (fig, 171).
Set the typing unit so that it rests on its right side,
Remove the two screws that hold the rangefinder

nge-

to the selector assembly and remove the
finder. Using a large screw driver, remove the
outer selector-eam friction clutch plate (friction
disk) (fig. 173) by turning the plate cloclkwise,
and remove the selector cam. Remove the two
serews on the selector magnets that connect the
lines from the selector magnets to the contacts on
the bottom of the typing unit. Remove the main-
shaft eluteh throw-ount lever spring.  Cut the lac-
ing twine that laces the selector-magnet line to
the motor-stop lever bracket. Remove the three
screws that mount the retor assembly to the
typing unit frame. Cavefully remove the selector
assembly. It is necessary to separate the T levers
from the vanes to free the assi Also watch
the main-shaft clutch throw-out lever; do not let
it disengage from its right pivot screw. Handle
the selector assembly (fig. 171) carefully so as not
to damage any of its parts.

41
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= (1) Removal of selector armature. The se-
lector armature may be removed either
before or after the selector unit has been
removed from the typing unit. Loosen
the outside selector armature pivot serew
locknut, and remove the pivot screw.
Remove the selector armature carefully
by moving the armature in the direction
of the removed pivot screw, until the

SWORD ARMS

- ARMATURE EXTENSION

LOCKING CAM

LOCKING LEVER

SWORD ARMS

ARMATURE

SELECTOR MAGNET

ARMATURE
EXTENSION

SELECTOR CAM

= MAIN SHAFT

SELEGTOR MAGNET
ARMATURE

armature is clear of the opposite pivot
screw. Withdraw the armature,

(2) Removal of selector levers, swords, and
T levers. Remove the selector-lever
springs and the locking-lever spring.
Remove the five nuts and washers that
clamp the separator plates together. Re-
move the separator plates, the swords, T
levers, selector levels, and locking lever.

LOCKING WEDGE
VANE
T LEVER

SWORD

LOCKING LEVER SPRING

T LEVER

VANE

SWORD

A

SELECTOR LEVER

SELECTOR CAM SLEEVE

SELECTOR_LEVERS
STOP ARM

SELECTOR MAGNET

TRIP LATCH PLUNGER
BELL CRANK

STOP LEVER

INDEX ARM
THUMB SCREW

TRIP LATCH

T™M2215 =160

Figure 171, Top of selector unit with rangefinder.
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Figure 172, Motor-stop locking assembly,

. REx

may be re

ovar oF Maix Suarr.  The main shaft

ved independently of other subas-

semblies or disassembly procedures, Details for
removal of the main shaft are contained in para-
graph 192,

e. Restovan or P mwLy. Do
it
nirs. The type-bar earriage must be
removed before the printing-bail assembly can be
removed, Proceed as follows:

(1) Remove the printing-bail spring and the
function-bail spring (fig. 169).

vriNG-Ban A

not remove the printing-bail assembly unl

requires ref
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{2) Remove the two nuts and washers that
fasten the function-lever bail to the print-
ing bail.

(3) Remove the two screws and lockwashers
that fasten the right-hand bail bearing
(fig. 169) to the typing unit frame,

(4) Slide the bail assembly to the right until
the left end of the bail shaft clears the
left bail bearing: then remove the
assembly.

7. Reatovan or Seacixg Soarr., Remove the
nut and serew that fasten the carriage-return lock
bar to the earriage-return bell crank. Remove the
two horizontal screws that fasten the upper bear-
ing block to the typing unit frame. Remove the
two screws that hold the carriage-return bracket
against the typing unit frame, Remove the shaft
by moving the shaft upward and out. Remove
the ca e-return bracket and the attached parts.

192. Removing and Inspecting Main Shaft

a. Gexerar.  Most main-shaft parts arve re-
placed rather than repaired. The parts of the
main shaft that are between the main bearing lock-
nuts and the nearest shaft end can be replaced
without removing the shaft (fig. 174) from the
typing unit. If the main shaft must be removed
to reach the part that must be serviced or replaced,
completely disassemble, clean, inspect, and Inbri-
eate the shaft before restoring it to its operating
]m:iiliun.

b, Removarn or Maix Smarr From Tyrizo
Uxrr.

(1) Remove the typing unit from the tele-
typewriter base. Set the typing unit on a
workbeneh so that it rests on its right side
(or end) (fig 17:
Remove the two s

rews that hold the

—
1w
—

rangefinder to the selector assembly, and
remove the rangefinder.

Remove the outer, selector-cam, friction
clutch plate (retaining disk) (fig. 173)
by turning the plate clockwise, using a
large screwdriver for the purpose, and
remove the selector cam.

Place the typing unit so that it rests on
its back, and remove the four serews that
hold the right and left bracket caps in
place (fig. 173).

(6}

—

(4

—
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Figure I73. Removal of main shaft from typing unit.
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CLUTCH ASSEMBLY

MAIN SHAFT
TM22I5-162
Figure 174, Main-shaft parts in sequence of removal,

(5) Hold the main-shaft clutch throw-out ment ratchet and gear. Remove the
lever away from the main shaft, and thrust bearing race mounting screw.
remove the main shaft from the right end. Carefully slide the bearing race off the

¢. Removar, oF Maix-Saarr Parrs (fig. 174). shaft o as not to lose the ball bearings,

(1) Removal of selector cam. The selector (4) Removal of main shaft for replacement.
cam can be removed from the main shaft Steps in (1), (2), and (3) above will
without removing the shaft from the prepare the main shaft for replacement.

typing unit (& (1), (2), and (3) above). "
(2) Removal of bail cam unit. After the 193. Repairing and Replacing Main Shaft
selector-cam sleeve has been removed, re-
move the selector-unit friction spring.
Grasp the main-shaft drive gear in one
hand and remove the main-shaft bearing

a. Insrecrion axp Rerame Procenune.
(1) Gummy friction washers and wieks.
Friction washers and wicks (fig. 175)
that have become gummy usually can be

locknuts by turning them eloekwise from cleaned with solvent (SD). Dry the
the selector-cam end. Remove the main- washers and wicks lh()l'uughl_\' and lubri-
shaft clutch plates, the main-shaft clutch cate them with the specified lubricant be-
spring, and the bail cam unit. Remove fore reassembly. Replace any washers or
Jthe bail eam friction spring, friction disk, wicks that have a hardened surface or
and washer, that have lost their absorbent qualities.
(8) Removal of spacing escapement ratchet. (2) Selector cam unit. Replace the cam unit
Remove all parts from the main-shaft if it has become so worn that it does not
drive gear end. Remove the oil plug. meet. requirements,
Remove the main-shaft gear clamping (3) Drive gear. The main-shaft drive gear
screw and main-shaft gear. Remove the can be replaced without removing the
main-shaft bearing locknuts by turning main ghaft (par. 192). Replace the gear
the nuts counterclockwise from the main- when it becomes badly worn. Replace the
shaft gear end. Remove the main-shaft gear if any of the teeth are broken or
bearing. Remove the transmitting-shaft missing. If the new or replacement gear
driving gear mounting serew, and remove is supplied without a hub, disassemble
the gear. Remove the friction clutch, stop the old gear unit by removing the three
sleeve, and clutch spring. Hold the shaft hub mounting screws and lockwashers,
vertical and lift off the spacing-escape- and use the old hub with the new gear.
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Figure 175, Loecation of main-shaft oil wicks.

b. Rerraciyg MAarx Suarr.

(1) Set the typing unit on a workbench so
that it rests on its back. The main shaft
can be replaced with the selector unit in
place, but the rangefinder must be re-
moved as instructed in paragraph 101

(2) Remove the selector cam and preceding
components from the main shaft, if they
are not already removed, and slide the
main shaft into place from the right side.

(3) Move the cluteh throw-out lever until the

main shaft will slide past and into normal
position.

Place the bearing caps on the main bear-
ings, and tighten the sc
to prevent the shaft from shifting. Be
careful to place the bearing eaps so that
the beveled corner is on the same side as

(4

ews just enough

(6)

that on which the casting is beveled (fig.
173).

Place the selector eam and associated
parts on the end of the shaft (fig. 174).
Be sure that the friction eluteh plates face
in the right divection, and that the selec-
tor-cain ends fit into the slots of the driven
clutch plates. After the driving cluteh
plate, on the end of the shaft, has been
tightened, see if the selector cam can be
turned by hand. Tt should turn without
difficulty. Replace the rangefinder as de-
scribed in paragraph 1956,

For complete instructions for the adjust-
ment of the main shaft and rangefinder,
which must be completed before the tele-
typewriter can be operated, refer to sec-
tion VII of this chapter.
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194. Repairing Platen Assembly

@. GENERAL. Replace the platen if it cannot be
repaired loeally and if its condition is such that
paper will not feed, or if the surface has become
sticky, or if the platen has split. Keep the platen
free of oil or cleaning solvent at all times. ATl
repair work should be done with the platen re-
moved from the teletypewriter.

b, Reatovarn oF Prarexs.

(1) Remove the three pilot serews that hold
the detent ratchet to the shaft. The
ratchet is located at the right side of the
platen.

(2) Remove the platen shaft by sliding it and
the frietion clutch out to the left.
Remove the platen. Be careful not to
get dirt, oil, or grease on it.

¢. CrpaNiNg Prates, Clean metal parts of the
platen with a cloth dampened in solvent (SD).
Clean the rubber parts with soap and water, Wipe
with a damp cloth and dry with a clean dry cloth.

d. Pressure Rorcers,  Release the pressure
roller springs, back out the shoulder screws, and
we rollers. Do nat wash the pres-

—

remove the press
sure vollers.

¢. Resove Rovan or Sminy Svrraces.  Place
platen in a lathe and cut a new surface by holding
No. 0000 sandpaper, supported by a flut bloek,
against the platen surface. Cut away only as
much of the surface s is necessary to remove the

rough or shiny spots. In the case of smooth
platens remove suflicient platen material so that
the platen will feed paper. Never attempt to re-
move deep cuts or breaks in the platen by the sand-
ing method.

/. Reasseasnry or Prates. Restore the platen
to its operating position in the teletypewriter by
following the disassembly procedure in & above,
in a reverse sequence. See that the platen is in-
serted in its proper position before inserting the
pilot serews, Using a flashlight, or other small
light, look down a pilot serew hole of the platen
detent ratehet, while turning the shaft. Stop
turning when an indentation in the shaft can be
seen. Insert a pilot serew and tighten it. Move
the shaft to determine whether the pilot serew is
centered, and retighten the screw. Repeat the
process until the serew will no longer turn. Insert
and tighten the other two pilot screws.
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195. Reassembling Typing Unit Subassem-
blies

a. GexNerar.  Generally all subassemblies are
reassembled in the reverse order of that in which
they are disassembled. If the parts have been
cleaned and the surfaces are, therefore, free from
oil, relubricate them as they are reassembled. Pay
particular attention to all parts or mechanical ele-
ments which are not easily reached once they have
been reassembled.

b. Rerracine  RaxceriNper Assempry. By

positioning the rangefinder as deseribed below, the
rangefinder may be removed and replaced iwith-
out readjusting the trip-off eccentric screw. After
the mounting screws are tightened, back them off
at least 14 turn. Take up any resultant play by
exerting pressure to the right and up. Tighten
the mounting screws.
e. ApaustaeNnts, Adjustments that have been
disturbed during the disassembling, cleaning, re-
pairing, replacement, or reassembling process
must be completely readjusted in accordance with
the applicable instructions in section VII of this
chapter.

196. Disassembly of Type-Bar Carriage

@ Reaovar or Cope Bars. Remove the two
screws that hold the bell crank mounting plate
bracket (fig. 176) to the frame of the type-bar
carriage and remove the bell erank brac Re-
move the four nuts and washers from the two
studs that secure the code bars to the carriage
frame. Holding the code bars together, slide the
bars and spacer washers out from the studs. Be
careful not to lose washers or shims that may
adhere to the outside of the code bars and fall off
as the code bars are lifted.

b. Removar or Purn Bags axp Tyee Bans (fig.
177). Remove the two fulerum rod pilot serews,
Slide the fulerum rod out endwise. Remove the
type bars. Remove the pull-bar springs and pull
bars.

¢. Resovan oF Pure-Bar Ban Proscer (fig.
178). Remove the bell crank mounting plate
bracket. Remove the two screws that secure the
pull-bar guide (fig. 176) to the carriage frame,
and remove the pull-bar guide. Remove the bail
guide serews and remove the bail guides.  Remove
the two screws that hold the roller bracket and
remove the roller bracket. Remove the two

=
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Figure 176, Code-bar and bell crank assembly.
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screws and springs that fasten the pull-bar bail
to the plunger. Remove the bail to the front and
remove the plunger to the rear.

d. Rearovar, oF Risnox-Oscinator MecnaNTsyr.
Remove the two serews that hold the ribbon-oseil-
lator mounting bracket to the carriage frame.
Remove the assembly including the margin-bell
pawl, the ribbon oscillator, and the ribbon-oscil-
lator springs and levers (fig. 177).

¢. Resovar or Ripox-Feep Ratcrmer Mecn-
axisy (fig. 178). Remove the two nuts that hold
the ratchet bearing cap. Remove the ratchet fric-
tion spring serew, and remove the ratchet shaft.
Remove the screw that holds the ribbon-feed ope-
rating lever to the earriage, remove the ratchet
pawl spring, and remove the ratchet pawl and
lever,

197. Repairing and Replacing Typé Bars or
Pull Bars ;

@. Gexerar. The decision to repair or replace
faulty type bars should be made in accordance
with authorized organizational instructions.

4. Rerraciya Tyre Bars or Purs Bags.

(1) Remove the ribbon, the type-bar car-
ringe, and the two serews and lock-
washers that secure the type-bar guide
to the adapter plate. Unhook the ribbon
carrier from the oscillator lever and re-
move the type-bar guide. Also unhook
the pull-bar spring if the pull bar is to
be replaced.

2) Raise the type bar and move it beyond

its top operating position. Hold the pull
bar and lift out the type bar.
Place the new type bar in the type-bar
segment, and engage the pull bar so that
it is even with the other bars, when the
type bar is in rest position.

(+

Note. If new type bars nre oversize they
shonld be stoned down with a carborundum
stone. The type bar should not bind. Side
play clearance, when the type bar is against its
back stop, should be not more than 003 inch:
{002 inch when it Is in its typing position. Be
sure to clean the type bar, after stoning, to re-
move all abrasive materinl that may have
adhered to it.

(4

fa

Reassemble the type-bar guide and rib-
bon carrier, and connect the oscillator
lever to the ribbon carrier.
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(5) Replace the type-bar carriage in the typ-

ing unit (par. 166).
¢. Repamr or Tyre-Bar Paviers,

(1) Usethe special type-bar toe straightening
tools to straighten type-bar toes.

(2) If necessary, reposition the No. 742094
adapter plate (fiz. 177). To do this,
loosen the two mounting screws in the
adapter plate, adjust to the required posi-
tion, and retighten the screws,

(3) Adjust the horizontal alinement (fig.
179) of a type pallet by heating with a
soldering tool and moving the pallet thus
loosened by tapping it up or down.
Straighten a pallet by gripping the type
bar firmly with short-nosed pliers just
below the pallet, and bending the end of
the type bar,

W—/

—_
[

I, O LESS

TL 54696
Figure 179, Type alincment,

d. Reassemprixe Tyee-Ban Carmiace Panrs,
Generally all parts are reassembled in the reverse
order of that in which they were disassembled. 1f

the parts have been cleaned, relubricate them as
they are reassembled in place. Give particular
attention to parts which are not easily reached
after they have been reassembled. Check any
adjustments that have been made during the re-
pair or maintenance work.

@
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198. Base Repairs

a. Gexerar. After the keyboard, typing unit,
and motor unit are removed from the base, the
base can be lifted off the table for adjustment or
repairs that may be found necessary. The base is
not secured to the top of the table but lies on a
protective pad. If necessary to thoroughly in-
spect or service the undersurface of the base, re-
move the steel plate from the bottom.

b. MecuaNican Repaigs. Repairs to the base
will be governed by the extent of damage or break-
age found. Normally the base will require little
more than preventive maintenance; however, all
mounting serews and similar fastenings should be
examined and replaced if necessary. The electro-
mechanical devices such as the relay and fusetron
mountings, terminal boards, line jack, and similar
contacts should be examined and adjusted in ac-
cordance with instructions contained in section
VII of this chapter.

¢. Evecrmicar. Reears.  Repairs or replace-
ment of electrical devices should be accomplished
promptly. All wiring should be examined, taped,
or replaced as soon as possible.  Clean and adjust
the electrical contacts associnted with the line jack
and relay as directed in section VII of this chap-
ter, and as applicable in portions of TM 11-4302.
Inspect, clean, the adjust the slip contacts and re-
place them if they are broken or too badly bent
to be restored to normal condition.

d. Wearnerrroorixa axp Lusricarion. Ex-
amine closely the weatherproofing protective coat-
ing of the wire associated with the base. Simi-
larly, inspect carefully for rust or corrosion.
When necessary renew the protective coating and
clean away all old grease or oil, replacing it with
clean lubricant as divected in paragraph 43.

199. Table

Repairs or adjustment of the table will normally
be confined to replacing electrical or mechanical
parts that have become damaged or unusable,
Most of the items requiring attention are listed in
the preventive maintenance section of this manual,
Electrical eontinuity checks of the various signal
and power circuits of the table (electrical service
assembly) will usually reveal when wiring should
be replaced or repaired. Similarly, examination
of the line and power terminal devices will deter-
mine when these should be repaired or replaced.

Replace the pad on the top of the table if required.
Finally, examine the table for broken metal or
missing screws, and repair as necessary, prior to
painting or refinishing, Apply weatherproofing
coating to wiring and other surfaces as divected in
paragraphs 4 and 45,

200. Repair of Rectifier Power Unit

Caution: Disconnect all power to the power
unit, remove it from the front shelf of the tele-
typewriter, and set it upon a workbench to re-
pair it.

a. Gexerar. Repair of the rectifier power unit
will normally include performance of all pre-
ventive maintenance procedures described in
clmptvr 3. In addition, such repair will include
vice and adjustment of the cover, tightening of
ﬂu- terminals, and replacement of fuses, resistors,
or selenium rectifying assembly, and capacitors if
required. Replacement of major cirenit compo-
nents such as the choke coils, rectifying assembly,
transformers, etc., should include replacement of
worn wiring, defective mounting screws and brack-
ets, and eareful adjustment that may be necessary
to prevent future troubles in the unit.

b. Meenastcan. When broken or damaged
parts are revealed during inspection, replace such
parts. Be careful to use lockwashers and insulat-
ing washers wherever they were originally used.
Replace eracked or broken terminal panels if pos-
sible.  When any cirenit component is removed,
always tag, or otherwise identify, the conductors
and the terminals from which it was removed, go
that replacement can be made easily and without
confusion. If the color code of the various wires
and conductors is still recognizable, note the color
code in order to identify the connection, If the
color has faded or the insulation is worn, replace
the wiring. Replace wiring where the rubber in-
sulating material has become hard and brittle,

e, Evecrricar.  With a voltohmmeter (or other
suitable continuity meter), and using the schema-
tie dingrams as a guide, test the various circuits
to locate trouble.  When the trouble has been lo-
cated, refer to the actual wiring dingram of the
rectifier power unit (fiz. 153) to loeate the cireunit
component that requires replacement.

d. Avsusmaests.  Be sure that no power is ap-
plied to the rectifier power unit during the follow-
ing adjustments,
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(1) Z'o adjust for a-c input voltage. Con-
nect the flexible lead on the left-hand side
of the panel (behind hinged cover) to
the terminal with the marking which
most nearly corresponds to the voltage of
the available a-¢ supply.

T'o adjust for frequency. Connect the
two flexible leads on the right-hand side
of the control panel to the two terminals
having markings which most nearly cor-
respond to the frequency of the available
a-¢ supply.

T'o adjust d-c output for 120 velts. Con-
nect a 600-ohm resistor in series with a
suitable milliammeter across the d-c out-
put of the rectifier, and connect the flexi-
ble leads located near the top of the con-
trol panel to the terminals (marked L, M,
H, and 1, 2, 3, 4, 5) which cause the milli-
ammeter to register a current flow which
is nearest to but not less than .2 ampere
(200 ma). Refer to paragraph 18 for
equipment connections and to section VIT
of this chapter for further details of re-
quirements and adjustments,
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Note, Check this adjustment when the rec-
tifler is installed and periodieally thereafter.
Voltage drop due to initial aging of the recti-
ises with service, After
. the rectifler honld

fying assembly
the first few months of ns
ite for long periods of time without the
ity for readjustment. If, at any time,
It becomes necessary to use the maximum regu-
Intion tap to obtain the proper output cur-
rent, withdraw the rectifier from service and
repair it,

To eheck for vectifier operation. 1f the
rectifier fails to operate, check fuses, a-¢
supply, adjustments (par. 428), con-
nectiong, transformer (continuity of
windings and voltage output if neces-
sary ), resistors, capacitors (par. 146e, or
use special measuring and testing instru-
ments if available), and choke coil. If
the stack output is too low, replace the
entire stack assembly.

ope
nee

(4

201. Repainting and Refinishing

@ When a touch-up job is required on the
painted surfaces of the teletypewriter, apply the

208

paint with a small brush. When extensive dam-
age to a painted surface warrants complete ve-
painting of the item, do the work where there is
no possibility of damaging any of the mechan-
isms of the teletypewriter.

b. First, clean the surface to be painted. Use
solvent (SD) to soften and sandpaper to clean
rust spots and metal surfaces that are corroded.
Do not use steel wool. Minute particles of steel
wool frequently adhere to inner surfaces and en-
ter the internal mechanism of the equipment
causing shorts or grounds of electrical civeuits.

e. Use only the type of paint authorized by exist-
ing regulations.

d. Refer to paragraph 45 for weatherproofing

instruetions after repairs.

202. Emergency Repairs

a. GENeraL, Under emergency conditions nor-
mal requirements for new replacement parts may
be set aside and any available parts, assemblies,
or units used to restove service. Only upon proper
authority use locally construeted, temporarily re-
paired parts, and nonstandard items or adjust-
ments, to restore service. Replace or readjust
them at the earliest opportunit

b, Reeams 1o CastiN Frames of cast-iron or
steel may sometimes be vepaired by brazing. Fig-
ures 180 and 181 show breaks rvepairved by this
method. Be careful when setting up broken cast-

ings for brazing, especially when small errors in
positioning cannot be corrected by adjustment.

TL53909§

Figure 180. Repair by brazing (side frame).
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BRAZING

. TLEBDAOS |

Figure 181, Repair by brazing (pull bar).

¢. Strieren THREADS,

(1)

When threads in the parts have been
stripped they can sometimes be repaired
by using the next larger sized tap that
has the same number of threads per inch,
and by using the next larger sized serew.
For example, a No. =32 thread that has
been stripped can be retapped to take a
No. 8-32 screw, and the larger sized screw
can be used to complete the repair.

When the above method cannot be used,
necessary repairs may sometimes be made
by drilling a clearance hole for the serew,
soldering a steel hexagonal nut over the
hole on the side away from the screw,

and using a serew of appropriate size and
thread (fig. 182).

d. Rerams By Sorpering. Solder may be used
in joining any metals that can be tinned.  Such
metals are copper, brass, or steel.  The repairs
must be made in such a way that there will be
little strain on the solder. Figure 183 shows a
repair to a steel bar with the use of solder and a
piece of metal bent to a U-shaped seetion to take
the mechanical strain.  Both the sheet metal (out
of which the U section was formed) and the re-
paired part must be tinned by using an acid flux.
In the above example, o large avea of solder holds
ench side of the broken part of the sheet metal
U the sheet metal brace gives the joint strength.

HEXAGON NUT

SOLDER

Figure 182,

Repair of threads.
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U SHAPED SHEET METAL

TL533085

Figure 183. Repair by soldering.

When acid flux is used, clean the parts thoroughly
in hot water to remove all traces of acid left
after soldering.

e. Teymreerep Meran Parrs.
(1) Parts, such as small sp

broken nes

os that may be

ends, can some-
times be reused after a new loop is formed
by turning the broken end with a pair of
pliers.

(2) Large springs and tools that are broken
near the ends ean sometimes be heated
and bent into shape. Figure 184 shows a
spri the end of which has been re-
paired by heating and reshaping. Cer-
tain tools can be , reformed,
hardened, tempered, and resharpened to
restore their nsefulness,

s one of their

TEMPER REMOVED

BY HEATING

———

NEW LOCP

203. Recovery and Repair Requirements

This paragraph deseribes examples of the nec-
essary requirements for reconditioning the tele-
typewriter and returning it to service in good
condition.

a. GENERAL.

(1) Nonferrous (not iron) metal parts may
be tarnished (surface discoloration) un-
less otherwise specified.

(2) Steel springs rusted beyond the stage of
surface discoloration shall be replaced.

(%) Bearings with pits or discoloration that
cannot be removed with cleaning solvent
(SD) shall be replaced.

TLSIOTS

Figure 18}. Repair of melal spring.
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& (4) Allinterior surfaces must be free of loose
dirt, lint, chips, flaky rust, corrosion
(formation of salts), dirty oil, ete.

Note. Refer to paragraph 163 for eleaning in-
instructions and to paragraph 201 for retouching
and refinishing. g

(3) When adjustment requirements cannot
be met, replace affecting parts.

b, MrciaNicar FEATURES.

(1) Screws and nuts shall not be stripped and,
except those used for adjusting purposes,
shall be tightly set. Adjusting screws
equipped with locknuts shall be tightly
held in place by locknuts.

(2) Screwhead slots must not be so burred
as to interfere with engagement and
turning with a serew driver. Nuts and
heads of bolts may be slightly burred pro-

v vided they can be properly engaged and
turned with an open-ended or socket
wrench,

() All parts shall be free from slivers, splin-
ters, sharp burrs, sharp edges, ete., which
might cause personal injury.

(4) Lockwashers removed in course of re-
pair operations shall be replaced if lock-
ing edges are rounded.

(5) If parts have been loosened or readjusted,
contact points shall fall wholly within
the eircumference of the oppos
tact, except where contacts have the same
dinmeter. In this case, contact centers
shall not be appreciably out of alinement
(not out of alinement more than 25 per-
cent of their diameter).

e. ELecriioan Fearunes,

(1) Insulation on wiring shall not be worn,

- loose, or frayed. Varnished cambric

tubing shall not be torn.  Defective wires
may be replaced with No. 18 art silk-

. covered, single-conductor Deltabeston
fixture wire of same color sewed into
cable. Slightly worn insulation must at
least be repaived with friction tape or
shellac varnish.

(2) Cables shall be located so as not to inter-
fere with moving parts.

(3) Insulation between insulated metal parts
and between metal parts and wiring shall
be capable of withstanding a standard,
a-¢ insulation break-down test of 500

N

volts a-c (frequency 15 to G5 cycles) for
at least 14 second.

(4) Coils, capacitors, and resistors shall show
no signs of being burned, overheated, or
otherwise damaged,

(5) Capacitors with eracked compound and
those showing indications that the com-
pound flowed out of the can, capacitor
cans, and coil coverings which are torn
shall be considered damaged and shall
be discarded.

4. Markixe. The serial number should be suf-
ficiently legible to be identified under ordinary
lighting conditions. If the seriul number is miss-
ing or not legible, it may be possible to obtain the
correct number from the records. If not, make
arrangements {o assign a substitute number for
identification purposes.

¢. Tyring Untr (pars. 190 through 197).

(1) Casti hall not be eracked or broken.
If the platen unit casting is cracked or
broken, veplace the casting, If any other
casting is broken, replace the typing unit,
then repair the defective unit by replac-
ing the broken casting and making all
necessary adjustments,

(2) Main and spacing shafts shall be free of
bind, and shall have no broken springs,
hard or glazed felt washers, worn gears,
bearings, or cluteh parts, the replacement
of which would require removal of the
shafts,

(3) Spacing and escapement pawls shall not
be worn over 0.010 inch at point of en-
gagement with the main-shaft spacing
ratchet. Judge by eye. Replace or re-
pair the typing units not conforming
with the above.

(4) Friction clutch felt washers, which are
hard or glazed or which are removed, and
felt lubricating wicks, which are removed
in course of repair, shall be replaced by
new washers or wicks and thoroughly
saturated with oil.

Printing- and function-bail shaft bear-
ings shall not have radial play over
0.015 inch when the printing- and func-
tion-bail springs arve unhooked and the
printing-bail roller is on the lower part
of itz cam. Judge by eye and feel. Re-

—_
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place or repair the typing units not con-
forming.

(6) Printing- and function-bail roller assem-

blies shall not have radial play exceeding

0.015 inch when the printing- and fune-

tion-bail springs are unhooked and the

rollers are on the lower part of their cams.

Judge by eye. Replace worn roller as-

semblies.

Function-bail blade and the associated

push bar and reset bar latching edges

shall not be worn more than 0.010 inch
deep at the points of engagement. Judge
by eye.

(8) Printing-bail blades, carriage tracks, and
platen slide bars shall not have worn spots
greater than 0.010 inch deep. Judge by
eye and feel. Printing-bail blades may
be reversed in order to present an unworn
surface to the type carriage pluriger rol-
ler.

(9) Function-lever roller shall rotate freely
and shall not have more than easily per-
ceptible radial and end play of 0.008 inch
and 0.015 inch, respectively, when not in
contact with the function levers, Re-
place worn parts.

(10) Type-bar backstop shall not be worn
more than halfway through the leather,
Replace nonconforming leather strips.

(11) Type pallets may be replaced or moved
on type bars by first heating solder.
Pallets shall be soldered in position with
nonacid flux,

(12) Carringe draw strap shall not be frayed.
Replace worn straps.

(13) The platen surface shall be smooth and
neither cracked, swollen, worn, nor pitted
by type. Rubber shall be tight on metal
core.  Platens may be smoothed after
removal from the typing unit by rubbing
with No. 0000 or finer sandpaper placed
around the platen. Replace platen if
rubber is loose, eracked, swollen, or worn.

(14) Selector-cam sleeve shall not have more
than just barely perceptible radinl play
with retaining disk removed and spring
tension released. Replace selector-cam
sleeve if loose or if any affected adjust-
ments cannot be met. If still loose, re-
place main shaft.

-1
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(15) The locking lever shall not be ohviously
worn at point of contact with its cam on
the selector-cam sleeve. Replace worn
locking levers.

(16) Locking lever and locking wedge shall
not have more than just barely pere
tible wear of 0.005 inch at points where
they engage each other.

(17) Armature extensions shall be free of
grooves at points of engagement with
swords. Replaee if worn.

(15) There shall be no obvious wear in the
following parts: clutch teeth, throw-out
lever, selecting vanes, bell cranks, code
bars, T-levers, pull-bars, range-finder
mechanism (no perceptible wear permit-
ted in trip latch or stop lever), and all
rollers, Replace worn parts and adjust.

(19) The stop nut and serewhead of the pull
magnet selector shall not show a worn
ridge at the point of engagement with
the armature. Replace if worn.

(20) Selector armature. Radial play in the
armature bearing shall not be more than
barely perceptible when the end play has
been adjusted to the minimum percep-
tible. Replace worn armature or pivot
screws or both.

(21) Selector swords and lever posts shall be
equipped with a nut and lockwasher on
the under side of the selector mounting
plate.

(22) The paper insulator No. 74046 (fig.
185) shall be between the terminal board
and the crossbar.

(23) New black ribbons shall be supplied with
repaired typing units.

(24) The main shaft drive gear and other
fiber gears shall not be obviously worn or
have any broken teeth.

/. Keypoarp (pars. 184 through 189).

(1) Keytop characters shall be clean and
easily distinguishable under average
lighting conditions.

(2) Transmitter contacts shall not be appre-
ciably worn (at least 0.025 inch thick)
and shall have no build-ups or pits or
broken springs. Judge by eye.

(a) Contacts may be filed flat with contact
Aile No. 91117 and then burnished with
burnisher No. 88993,

~
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REAR CROSS BAR

ECGENTRIC

SHIFT PUSH BAR

ATCH BAR
BELL PUSH BAR

TERMINAL BLOCK
74946 PAPER
INSULATOR

SHIFT LINK
TM2215-167

Figure 185, Typing unit contacts and rear erossbar parts.

(6) Insulator adjacent to contact springs
shall be cleaned free of metal filings
and dirt.

(8) Cam sleeve end (bushing or not) shall
project beyond the front end of the eam
at least 54, inch or 0.156 inch so that the
contact levers are approximately centered
on their respective cams,

(4) If requirements are not met, replace cam
sleeve assembly and oil wicks. Place oil
wick in the rear shaft bearing so that it
projects into the bearing (approximately
Vg inch), and place felt button No.
90438 in the closed end of front shaft
bearing oiler No. 7383,

(6) Transmitter shaft
appreciably worn.

(6) Transmitter shaft driving gear shall not
be obvionsly worn or have any chipped
teeth.

. Moror Uxrr (pars. 166 through 183).

(1) Motor bearings shall turn freely and
shall not contain any grit. Bearings
which eannot be cleaned or which, after
cleaning, are coated with a yellow

all not be scored or

nishlike substance shall be replaced.
Refer to paragraph 168a before removing
bearings,

Note. Bearings may be flushed with high
grade kerosene, mineral spirits, or noneorrosive
cleaning fluid, if all the cleaning fluid is re-
moved from the bearings and the bearings are
packed with grease before they are reassembled
on the shaft,

(2) Motors shall be equipped with ball oilers
in good condition on each bearing. Nor-
mally, grease will be applied to the ball
bearings through the ball oilers when it
is not necessary to dismantle the motor.

(3) Surfaces of commutators and governor
contact disks shall be free from burns,
scores, pits, or other deformation of sur-
face or structure, except slight scoring
cansed by normal wear. Commutators
shall have no high, low, or loose segments
or flat spots.

Nafe, A bronze-color glaze on the surface
i= very desirable and shonld not be mistaken
for a burned surface,

(@) Slight defects may be vemoved by
sanding the surface with No, 0000 or
finer sandpaper. Deep grooves may be
removed by machining, provided bear-
ings are removed from rotor shaft and
the operator is careful to remove all
chips from space between commutator
segments before reassembling bearings
on shaft.

(6) It is not necessary to undercut the
mica separators on commutators which
have been smoothed by machining if
the clearance between the commutator
surface and the mica is not less than

inch. Tf this elearance does not

xist, undercut the mica as described

in paragraph 171,

(4) Governor contacts shall meet the fol-
lowing requirements:

(a) Contact surfaces shall be bright and
smooth and be equivalent to those on
new contacts.

(6) Contact surfaces shall be flat and free
from pits,

(¢) Contact surfaces shall be parallel to
the under side of the contact screw-
head.
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(d) Contacts shall not be perceptibly worn
(not less than 0.015 inch thick).
Tungsten-pointed contact screws (old
style) shall be clean and threads shall
not be damaged. If a contact point is
replaced, the new contact shall be
serewed into the contact arm and soft
solder applied to the threaded end; use
nonacid flux. Later style contacts lack
screw threads and are to be soldered
to the contact spring (par. 178).

) Motor brushes shall be free to move in
holders without excessive play; they
shall be at least 5&-inch long exclusive of
spring, Brush ends shall be so shaped
that at least one-third of their area, and
75 percent of their length is bearing on
the commutator. The flexible shunt wire
shall not be broken, kinked, or loose in
the brush.

) Carbon governor brushes on the center
contacting governors shall be at least 14-
inch long.
Target illuminating assemblies, which
require repair or replacement other than
replacement of the lamp, should be re-
moved and the wires to the lamp sep-
arately taped, if it is necessary to wait
for replacement parts,
Governor-adjusting wheel leather rim
shall project beyond its metal washers at
least 14, inch.
Shims (No. 91617) shall be added on the
rotor shaft between the governor and the
end frame of the motor so that the
governor-adjusting  wheel clears the
wearing strip appreciably when the ad-
justing lever is in its normal position,
and the governor is pushed against the
tension of the motor end play spring as
far as possible.

(e
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(10) Insulation on wiring shall not be worn,

loose, or frayed. Insulation may be re-
paired with friction tape or shellac var-
nish. Defective wire may be replaced
with black No. 18 art silk-covered, single-
conductor, Deltabestron fixture wire.

(11) Motor control eable (No. T4789) shall

be fastened with lock stitch cord to the
rear crossbar easting behind the right end
of the clutch throw-out lever bracket.

(12) Character of sparking observed at the

h. B
(1

(2

®

(4

i. In

Q@

motor commutator and the governor con-
tacts shall not differ from that usually
encountered on new apparatus.

asg Uxar (par. 198).

) Fuse blocks may have small chips but
porcelain shall not be broken. Broken
fuse blocks shall be replaced, in which
case they shall be mounted with felt
washers (No. 90752) between block and
casting and without lockwashers.

) Fiber insulating sheets, above keyboard
and typing unit slip connections in the
resistance mounting and adjacent to the
capacitors, shall not be broken or chipped
to permit insulated parts being short-
circuited on each other.

Line relay and resistance mounting and

contacting springs shall not be broken or

bent so as to prevent their holding the
relay or resistance securely or providing
good electrical contact.

Send-receive-break  mechanism  wire

guard (No. T4744) shall have properly

shaped, long, vertical flange high enough
to protect the wiring to the upper ter-
minals.

~E ReLay.

) Line relay contacts shall not be worn,
rongh, or pitted; the winding shall show
no evidence of being burned, overheated,
or otherwise damaged.

(a) Replace line relays not conforming

with the above.

(#) If only the contacts are defective, the
armature with contacts and antichatter
springs may be replaced.

(¢) Clean or replace line jack contacts as
required.

—
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j- Coves.

(1

(3

) Cover doors shall operate freely and
their detent knobs shall engage the detent
springs so as to hold the door firmly.
Small door openings, insides of covers;
and cover plates shall be equipped with
lacing. Door lacing shall not be frayed.
If lacing is frayed, replace with No.
88877 black lacing.

Cover windows shall be clamped firmly
in covers and shall not be cracked or
chipped on the tearing edges so as to ex-
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Figure 186. Burnishing line relay contacts.

pose any sharp edges which might cause
personal injury. Glue %s-inch felt to
the inside surface of the ear which forms
the lower support for the glass.

(4) Copyholder message line guide shall
operate freely and shall not be burred or

have sharp edges which might damage
the finish. Sharp edges on the under
surface of the guide may be removed with
very fine abrasive cloth.

Cover pads shall fit snugly against the
inside of the cover and may have tears
not more than 1 inch long. Tears more
than 1 inch long may be vepaired by
sewing.

k. TaBLE.

(1) The table shall not have broken screws
or metal, frayed or broken wiring or
insulation.

(2) The one-piece pad and associated metal
channels shall be in good condition on top
of the table.

1. RecriviER.

(1) The fuses and all contact surfaces ghall
bee clean and in good condition.

(2) The hinged cover must fit and close
properly.

(3) The terminals and terminal panels shall

not be broken or cracked.

The rectifier shall not have wiring which
is cracked, brittle, frayed, broken, or
faded beyond point of recognition of
color code.

—
=
=
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Section V1. FINAL TESTING

204. Tests on Assembled Teletypewriters

Tor the following tests the teletypewriter must
be conneeted to a suitable power supply. The
SEND REC BREAK key must be in SEND posi-
tion unless otherwise specified.

«. The motor shall start and rotate withont
excessive sparking at the commutator and gov-
ernor brushes, The motor position and speed
should conform to the deseription given in para-
graphs 208 and 363, Replace the governor con-
tacts if contacts are not bright, smooth, flat, free
from pits, and parallel to the under side of the
governor contact serewhead.

5. The selector clutch torque shall conform to
the requirements outlined in paragraph 375,
Teletypewriters, when receiving the appropriate
signal, shall meet the following requirements

(1) The type-bar carringe shall move one
character space to the right each time a
character or space signal is received, and

it shall space repeat to the end of the line

when the space signal is received con-

tinuously.

The guide serew shall not bind in its

groove in the carringe track.

(3) The selector vanes shall be straight.

(4) The spacing mechanism and carriage-

return spring adjustments on the typing

unit shall conform to those outlined in
section VI1I of this chapter.

The adjustments of the space-repeat me-

chanism on the keyboard shall conform to

those deseribed in section VII of this
chapter.

(6) The paper shall feed correctly one or two
lines per linefeed operation, depending
on the position of the single-double line-
feed lever when the LINIE FEED signal
is received.

(7) The pressure roller release shaft arm
shall be in the forward position.

(2
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Figure 186. Burnishing line relay contacts.

pose any sharp edges which might cause
personal injury. Glue %s-inch felt to
the inside surface of the ear which forms
the lower support for the glass.

(4) Copyholder message line guide shall
operate freely and shall not be burred or

have sharp edges which might damage
the finish. Sharp edges on the under
surface of the guide may be removed with
very fine abrasive cloth.

Cover pads shall fit snugly against the
inside of the cover and may have tears
not more than 1 inch long. Tears more
than 1 inch long may be vepaired by
sewing.

k. TaBLE.

(1) The table shall not have broken screws
or metal, frayed or broken wiring or
insulation.

(2) The one-piece pad and associated metal
channels shall be in good condition on top
of the table.

1. RecriviER.

(1) The fuses and all contact surfaces ghall
bee clean and in good condition.

(2) The hinged cover must fit and close
properly.

(3) The terminals and terminal panels shall

not be broken or cracked.

The rectifier shall not have wiring which
is cracked, brittle, frayed, broken, or
faded beyond point of recognition of
color code.
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Section V1. FINAL TESTING

204. Tests on Assembled Teletypewriters

Tor the following tests the teletypewriter must
be conneeted to a suitable power supply. The
SEND REC BREAK key must be in SEND posi-
tion unless otherwise specified.

«. The motor shall start and rotate withont
excessive sparking at the commutator and gov-
ernor brushes, The motor position and speed
should conform to the deseription given in para-
graphs 208 and 363, Replace the governor con-
tacts if contacts are not bright, smooth, flat, free
from pits, and parallel to the under side of the
governor contact serewhead.

5. The selector clutch torque shall conform to
the requirements outlined in paragraph 375,
Teletypewriters, when receiving the appropriate
signal, shall meet the following requirements

(1) The type-bar carringe shall move one
character space to the right each time a
character or space signal is received, and

it shall space repeat to the end of the line

when the space signal is received con-

tinuously.

The guide serew shall not bind in its

groove in the carringe track.

(3) The selector vanes shall be straight.

(4) The spacing mechanism and carriage-

return spring adjustments on the typing

unit shall conform to those outlined in
section VI1I of this chapter.

The adjustments of the space-repeat me-

chanism on the keyboard shall conform to

those deseribed in section VII of this
chapter.

(6) The paper shall feed correctly one or two
lines per linefeed operation, depending
on the position of the single-double line-
feed lever when the LINIE FEED signal
is received.

(7) The pressure roller release shaft arm
shall be in the forward position.
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(8) The platen shaft shall be free of bind.

(9) The line-feed function lever shall be free
of bind.

(10) The type-bar carriage shall return to
the left side of the typing unit from any
point of its travel, without bounce, with-
in the time allotted for one carriage-
return and one line-feed operation when
the CAR RET, LINE FEED, and any
character signal is received in turn as
rapidly as permitted.

(11) The earringe rollers shall rotate freely
without bind.

(12) The earriage-return function lever shall
be free of bind.

(13) Carringe-return linkage shall not have
more than 34, inch of play measured on
the lock bar. Judge by eye.

(14) The platen shall shift and unshift when
the FIGS and LTRS signals are received
alternately and, unless otherwise speci-
fied, when the FIGS signal and the space
signal ave received alternately,

(18) Thé platen assembly shall be free of
bind.

(16) Shift linkages shall be adjusted as de-
seribed in section VII of this chapter.

(17) Figures, letters, and spuee-function lev-
ers shall be free of bind.

(18) The unshift-on-space, cut-out lever ad-
justment shall be checked.

(19) The signal bell shall ring when the
platen is in the FIGS position, and the
BELL (upper case S) signal is received,

(20) The bell hwmmer and its operating
lever shall be free of bind.

(21) The bell function lever and sixth vane
shall be free of bind.

e. Mators shall stop when FIGS and § I

(upper case H) keys are depressed in turn,
(1) The pawls, lever, relonse lever, and func-

mtact lever of the maotor-stop me-

sm shall be free of bind.

(2) Motors previously stopped by the remote
mator-control mnechanism shall start when
the break key of the SEND REC BREAK
mechanism is depressed to the BREAK
position momentarily, or when the line

or

circuit to the magnet is opened momer-
tarily and then closed.
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d. The send-receive lever on the sending-recerv-
ing teletypewriters shall move from the SEND to
the REC position when the line eircuit is opened
for a period of at least two blank signals, or when
the blank key is operated twice in succession.

e. A teletypewriter shall receive undistorted
miscellaneous matter signals from a brush style
transmitter distributor such as the test paragraph
shown in figure 187, Tt shall type all characters
without error, with uniform impression, even
spacing, and even left margin. Excess charaeters
at the end of a line shall partially overtype the
last characters of the line (fig. 187). 1f the char-
act e incorrect or omitted, check the require-
ments in the following order:

(1) The rangefinder arm shall be set at the
optimum setting for distorted signals,

(2) The type bars shall not bind in the type-
bar segment or guide slot.

(3) The pull bars shall be free of bind,

(4) The code bars, bell cranks, selector vanes,
T levers, and selector levers shall be free
of bind.

(3) The pull-bar bail and operating lever roll-
ers shall turn freely without bind.

(6) The armature extensions of the pull mag-
net selectors shall be free of grooves at
points of engagement with the swords.
The locking wedge shall not be worn more
than 0.005 inch, judged by the eye, at
points of engngement with the locking
lever,

(8) The stop nut shall be tight on the stop
screw of the pull magnet selectors, and
neither the serewhead nor the nut shall
show a worn ridge at the point of enguge-
ment with the armature,

/- If the typed copy does not have a uniform
impression, check the following requirements in
the order in which they are enumerated:

(1) The ribbon shall not be dry or show signs
of wear,

(2) The type bars shall not bind in the type-
bar segment or in the guide slots.

(3) Pull bars shall be free of bind.

g+ If the left margin is uneven, check the ad-
Justments of the left margin adjusting screw, dash
pot, and the carriage-return mechanism.

A If the character spacing is uneven, check the
type alinement and spacing mechanism adjust-
ments. If excess characters do not pa rtially over-
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—




1

1

THE

THE

LARGE IRRIGATION

LARGE IRRIGATION

DISTRICTS IN CENTRAL CALIFORNIA
DISTRICTS IN CENTRAL CALIFORNIA

ARE NOT FULLY DEVELOPED® AND TO TAKE
ARE NOT FULLY DEVELOPED® AND TC TAKE

CARE OF THE LANDS WHICH ARE NOT YET IRRIGATED BUT
CARE OF THE LANDS WHICH ARE NOT YET IRRIGATED BUT
WHICH ARE PAYING THEIR PORTION OF THE IRRIGATION TAX
WHICH ARE PAYING THEIR PORTION OF THE IRRIGATION TAX

RESERVOIRS MUST BE BUILT.
RESERVOIRS MUST BE BUILT.

TO COST AS MUCH OR MORE THAN THE IRRIGATION.

TO COST AS MUCH OR MORE THAN THE IRRIGATION.
SMALL DITCHES PRACTICALLY NO RECORD OF THE COSTS IS EVER KEPT.
SMALL DITCHES PRACTICALLY NO RECORD OF THE COSTS IS EVER KEPT.

THE DRAINAGE OF THESE LANDS MAY BE COUNTED ONT
THE DRAINAGE OF THESE LANDS MAY BE COUNTED OND
IN THE CASE OF SOME OF THER
IN THE CASE OF SOME OF THIM

THE COSTP
THE COSTP

OF LITIGATION IS ANOTHER LARGE ITEM WHICH MUST BE CHARGED TO PRACTICALLYR
OF LITIGATION IS ANOTHER LARGE ITEM WHICH MUST BE CHARGED TO PRACTICALLYR

ALL DITCH AND CANAL SYSTEMS.
ALL DITCH AND CANAL SYSTEMS.

TAKING ALL THESE THINGS INTO CONSIDERATIONT
TAKING ALL THESE THINGS INTO CONSIDERATIONT

IT WILL BE SEEN' THAT EVEN WHERE ACTUAL EXPENSE IS CONCERNED' THE PUMPEIN
IT WILL BE SEEN' THAT EVEN WHERE ACTUAL EXPENSE IS CONCERNED' THE PUMPEIN
WATER WILL COMPARE VERY FAVORABLY WITH THE SURFACE WATER IN COST AND IN
WATER WILL COMPARE VERY FAVORABLY WITH THE SURFACE WATER IN COST AND IN

FACT THERE ARE INSTANCES WHERE IT IS ACTUALLY CHEAPER.
FACT THERE ARE INSTANCES WHERE IT IS ACTUALLY CHEAPER.

S3THE 178:¢
S3THE 178:(

QUICK 7452,BROWN 15/FOX '7.8JUMPS 93;340VER S3THE )-"6LAZY $5LDOGC.
QUICK ?492,BROWN 19/FOX *7.8JUMPS 93;340VER S3THE )-"6LAZY $54D0OG.

NANBNCNDNENFNGNHNINJNKNLNMNNNONPNQNRNSNTNUNVNWNXNYNZN

N=NTN:NSNININLNNSN'NCNIN.N,NONBNINANNSNTN ;N2N/NSN"N

Figure 187,

type the lnst eharacter of a line, check the setting
of the right margin adjusting screw.,

i. The teletypewriter shall receive and type
without error, miscellaneous matter signals, such
as the test sentence sent from a brush type trans-
mitter distributor at 60 wpm and distorted in turn
with 40 percent marking and spacing bias when
the rangefinder arm is at the optimum setting for
bias. If the teletypewriter is being adjusted for
special 75 wpm speed service, it should be tested
on signals sent at 75 wpm speed instead of at 60
wpim :~]wm[. If the [l‘ll‘l‘\']H'\\'l'ilt_‘l' fails, check the

following points in the order in which they are

given:

(1)

(2)

T™M2215-169

Test paragraph.

.\l'!ll:lll“'l' ?‘Ilri”g t(‘ll}:‘lll“ 1||1|] Illil,’_!““l
bracket adjustments,

Main-shaft clutch throw-out lever ad-
justments. The main-shaft cluteh throw-
out lever shall not be obviously worn or

have bind or excessive end play.
Selecting vanes, bell eranks, code bars,
and T levers shall not bind or be obvi-
ously worn.

Armature extension arms shall not be ob-
viously worn at points of engagement
with sword arms.

Rangelinder mechanism shall not bind or
IJ’{' Ull\l‘IUll."].“ worn.
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§. The teletypewriter shall receive and type
without error miscellaneous matter signals, such
as the test paragraph or test sentence, sent from a
brush type distributor at 60 wpm speed and dis-
torted in turn with 35 percent marking and spac-
ing end distortion when the rangefinder arm is at
the optimum setting for © Teletypewriters
being adjusted for 75 wpm speed service shall be
tested on signal at 75 wpm speed instead of 60
wpm speed. Armature spring tension adjust-
ments shall be at fixed values within the limits
specified.

Note. Increasing the spring tension and/or the arma-
ture air gap of pull magnet selectors increases the capa-
bility of the teletypewriter to receive marking end dis-
torted signals. Decreasing the wvalones of these two
adjustments increases the eapacity’ to receive spacing end
distorted signals.

k. Signals sent by the keyboard of a sending-
receiving teletypewriter shall be such that the
upper and lower limits of orientation range are
within five points of the upper and lower limits,
respectively, of undistorted signals sent by a brush
type transmitter distributor adjusted to send at
the same speed as the teletypewriter, the range in
both cases being mensured at a master set. If
characters are incorrect or omitted, check the re-
quirements below in the order given. When satis-
factory operation is obtained, discontinue these
checks.

(1) Keylevers shall move freely in their guide
slots and shall rest against their upstop.

(2) Selector bars and rollers shall be free of
bind.

(8) Locking levers shall be free of bind.

(4) Contacts shall be properly alined and
free of pits and build-ups.

NAN NAN NAN NAN NAN NAY——
BN BN BN BN BN BN —=—
NCN NCN NCN NCN NCN NCN {
NpN NpN NpN NpN NpN NDN }
NEN AND SO FORTH FOR ALL
CHARACTERS OF THE KEYBOARD.

NOTE: ARROWS IN THIS FIGURE
INDICATE CHARACTERS WHICH
REQUIRE CCRRECTING AND
DIRECTION IN WHICH THEY
SHOULD BE MOVED.
TM2215-170
Figure 188, Tupe alinement and corrections.
(5) Transmitting shaft and cam sleeve shall
be free of bind.
(6) Clutch teeth shall fully disengage when
any key is held depressed.
(7) Adjustment of keyboard shall conform
to section VII of this chapter.

205. Adjustment Data

The data in section VII includes all test require-
ments and adjustments for Teletypewriters TT-
5/FG and TT-6/FG. The information is ar-
ranged in the sequence normally to be followed
when test and adjustment of a complete teletype-
writer is undertaken.

Section VII. APPARATUS ADJUSTMENTS

206. Details of Requirements and Procedures

The information is arranged in each of the fol-
lowing paragraphs, under three headings: prepa-
ration, requirements, and adjustments.

a. Prepararion. Instructions for arranging
the unit for testing or adjusting are furnished
under this heading.

b. Requmenexts. Measurements, spring ten-
sions, settings, clearances, etc., that have been
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found by experience to give the best results are
furnished under this heading. Some requir
ments have a very small working margin or toler-
ance; others have a relatively large tolerance,
Owing to slight differences in various machines of
the same model, some teletypewriters function
better when clearances are adjusted to the mini-
mum values recommended; other teletypewriters
give better results when clearances are adjusted to
maximum values. The same is true of spring




tensions, air gaps, ete. Therefore, the specifica-
tions given in this manual for clearances, spring
tensions, etc., should be applied as necessary to
give best results.

¢. Avsustaents., Bach adjustment is  de-
seribed in the text and, in addition is frequently
shown in accompanying illustrations. Adjust-
ments vary in type, including the replacing of an
old spring with a new one, bending a leaf-type
spring with a spring bending tool, eutting and
forming new loops on coil springs, repositioning
eccentric serews, and inserting shims between cer-
tain parts. As a starting point, when making
adjustments, set the clearances midway between
the minimum and maximum values until it can
be determined if more critical adjustment is
required.

d. Usk or Raxor Fixper. To determine correct
clearances and spring tensions for any given tele-
typewriter, it is suggested that the range finder be
used. Before adjustment of each mechanical unit
of the teletypewriter, determine the range finder
upper and lower scale readings (par. 209). Fol-
lowing adjustment of the components of a unit,
again check the range finder upper and lower scale
rveadings. A range of 80 between the upper and
lower scale rendings indicates that the teletype-
writer is in satisfactory operating condition.
Maintenance of a range of 80 usually indicates
that most of the major components of the unit
directly affecting transmission and reception have
been properly adjusted.

207. Preparation for Checking and Adjusting

a. Generan.  Teletypewriter adjustments are
made on the basis of various units and assemblies.
To facilitate checking and adjusting, it is neces-
sary to remove some units and assemblies, or to
set up certain funections.

5. RemoviNg axp RepraciNg A
Unrers rrost Assocraten Coarpone: Refer to
disassembly and reassembly instructions given in
section V of this chapter.

¢. Serrve Up Cerrary Cuaracrers or Fouxc-
proNs,  When instruetions specify the setting up
of a certain character or function, use the follow-
ing procedure: Rotate the main shaft until the
printing bail is in its extreme rear position. Hold
the front edges of the vanes up to correspond to
the spacing impulses and the front edges of the
vanes down to correspond to the marking impulses

MBLIES AND

of the code combination to be set up (fiz. 158).
Then rotate the main shaft as directed in the
particular adjustment.

d. Serixe Texsox. Spring  tension  values
given in this manual are derived from require-
ments made with teletypewriter spring scales.
These are calibrated for use in a vertical-pull posi-
tion; when the scales are used in any other posi-
tion the reading is an indicated value. To obtain
the proper spring tension readings, use the spring
seales included in Tool Equipment TE-50 or
TE-50-A.

e. Frxep Prvor Porxrs.  Fixed pivots are indi-
cated in the illustrations by solid black circles.

f. Smiar Precavrions, Before proceeding to
adjust any part, read the description of the adjust-
ment carefully. After the adjustment is com-
pleted, be sure to tighten any serews or nuts which
may have been loosened. If a part that is mount-
ed on shims is to be dismantled, note the number
of shims used at each of its mounting screws so
that the same shim pile-ups can be replaced when
the part is remounted.

¢. Resovixg Cover.  Be careful when remov-
ing or installing the cover to avoid damaging
parts in close proximity. As a precaution, raisoe
or lower the cover slowly with a vertical move-
ment.

208. Adjusting Motor Speed
(fig. 58)

Synchronous motors do not require governors
because they are constant speed motors. The
speed of a governed motor is checked by viewing
the target on the motor governor through the vi-
brating shutters of a speed indicater (tuning fork)
provided for this purpose. With the motor run-
ning and the target well illuminated, tap the speed
indicator lightly to make it vibrate and hold it
so that the shutters are close to the eye. 1f the
motor is running at the correct speed, the target
will appear stationary. If the motor speed is too
fast, the target will appear to be moving in the di-
rection of rotation; and if the speed is too slow,
it will appear to be moving in the opposite
direction.

Nole. There i a possibility of setting the speed incor-
rectly, due to getting a speed multiple; for example, the
speed can be half the desired speed, or two-thirds the
speed, or some other multiple, even though the spots ap-
pear to be stationery when viewed through the speed
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indicator shutters. Keep this in mind if trouble is ex-
perienced in the operation of the unit. When inereasing
or decrcasing the motor speed, depress the governor-
adjusting lever or the governor-adjusting bracket respec-
tively, momentarily. See figure 84 for the loeation of
parts.

209. Measure Receiving Range (Rangefinder)
(fig. 189)

a. Mounted at the left end of the main shaft on
the printer unit is the rangefinder assembly which
is used for the purpose of orientating the selector
to the incoming signals.

. Before proceeding to measure the receiving
range on a unit equipped with a pulling magnet
selector, turn the selector armature spring ad-
justing screw to a position where it will require 6
to 635 ounces to stretch the armature spring to its
position length. Then transmit RY (the letters
R and Y sent alternately) to the teletypewriter
continually while the receiving range is being de-
termined. The range may be taken as follows:

(1) While RY is being received, loosen the
index- w and shift the in-
dex arm of the rangefinder toward 0
until errors appear in the copy. Then
move the arm back slowly until errors no

longer appear; at least 72 characters
should be received without error.
(2) This position indicates one limit of the
Note the position of

orientation range.

SELECTOR MAGNET-

INDEX ARM

THUMB SCREW

RANGE SCALE

the index arm on the scale. Determine
the opposite end of the receiving range
by repeating the foregoing procedure
with the index arm near the opposite end
of the scale. After the two limits of the
receiving range have been found, set the
index arm of the range scale midway
between these two points. If facilities
for transmitting biased test signals to the
receiving unit ave available, set the index
arm at the optimum setting for the re-
ception of biased signals.
¢. This paragraph applies only to units
equipped with pulling magnet selectors connected
dirvectly (no line relay) into a line circuit with
biased signals. Turn the armature spring ad-
justing serew in a clockwise direction until errors
appear in the copy. Then, from this point, count
the number of turns the adjusting screw can be
turned in a counterclockwise direction before er-
rors again appear. Turn the adjusting screw
backward (clockwise) half this number of turns
to a point midway between the two failing points,
or the middle of the armature spring range, and
lock the adjusting serew with its locknut. If no
errors appear in the copy throughout the entire
range of the spring, set the spring tension at
G to 635 ounces and lock the adjusting screw. Re-
check the orientation range after the armature
spring range has been determined.

ARMATURE SPRING

SELECTOR ARMATURE
PRING ADJUSTING
CREW

ADJUSTING
SCREW LOCKNUT

ARMATURE
EXTENSION

TM2215-171

Figure 188, Rangecfinder mechanizm.

220




77 210. Instructions for Mounting Model 15

=

Teletypewriter Motor, Typing, and
Keyboard Units on Base Unit

«. Moror Uxtr. The motor unit is mounted
on the rear right-hand corner of the base by means
of three hexagonal headscrews. These serews will
be found in place on the base. Attach the motor
pinion to the motor shaft by using the serew and
lockwasher in place on the shaft. The steel motor
pinion and its associated main-shaft fiber gear are
shipped as a set of gears in a separate container.
Remove the three motor unit mounting screws
from the base and slide the motor unit in against
the spring contacts. Holding it in this position,
thread the three mounting screws into the base.
Tighten the two front screws and then back them
off about 14 turn. Do not tighten the rear mount-
ing screw until the typing unit is in place. Loosen
the locknut of the rear adjusting screw on the
motor plate and run the serew down fully to the
plate.  Back off the rear monnting screw to permit
this.

6. Tyeise Usrr, When setting the typing unit
on the base unit, be careful not to jam the main-
shaft fiber gear against the motor pinion. Before
lifting the typing unit, press the carriage-return
lock bar and move the carriage to a position ap-
proximately 2 inches from its left-hand stop.
Lock the carriage in place by operating the dash-
pot lever. Be careful that the carrvinge-veturn lock
bar is not aceidentally pressed while the typing
unit is being carried,

(1) Assembling fiber gear to main shaft.
Underneath the typing unit are two hex-
agonal studs for protecting the typing
unit mechanism from damage when the
unit is removed from the base.

These
studs enter elearance holes in the base
unit. Rest the typing unit on the left-
hand side and assemble the fiber gear to
the main shaft as follows: Remove the
oil retaining plug from the end of the
shaft. Then rotate the main shaft until
the gear hub-clamping screw becomes
accessible: remove the clamping screw
and lockwasher, and slide the gear
hub off the shaft. Remove the three
serews and lockwashers from the hub and
insert them in the fiber gear from the

04173801
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counterbored side. Assemble the gear
and hub and tighten the three screws.
Make sure that the gear is flush against
the hub flange. Then slip the gear hub
with the gear on the main shaft with the
gear hub toward the outside of the typing
unit until the concaved portion in the
main shaft permits the gear hub-clamp-
ing serew with lockwasher to be inserted
and tightened. Replace the oil retaining
plug. The typing unit is to be held to
the base unit by three thumbscrews. Re-
move these screws from the base. The
exact loeation of the typing unit on the
base unit will be determined by two dowel
pins located in the two forward machined
surfaces of the base unit. The right-
hand dowel pin fits into a hole in the typ-
ing unit casting. while the left-hand
dowel pin fits into a slot in the casting.
When lifting the typing unit. face the
front of the unit. With the vight hand,
take hold of the flat projection on the
upper portion of the right-land side
frame. Place the thumb over the left
end of the front carriage track., The in-
dex finger of the left hand should grip
the left-hand easting of the vane frame.
Place the three remaining fingers of the
left hand under the extreme lower front
corner of the left-hand casting. DBe care-
ful when lifting and moving so as not to
put any part under undue stress which
may disturb its adjustment.  When set-
ting the typing unit on the base, hold
the unit so that when the left-hand side
is resting on the base, the main-shaft gear
will be just ready to mesh with the motor
pinion. Slowly rotate the motor shaft
while carefully lowering the right-hand
side to secure proper engagement between
the main-shaft gear and the motor pin-
jon. Make certain that the typing unit
is placed properly on the locating studs
of the base.

Alinement of motor pinion and main-
shaft gear (fig. 190). For teletypewrit-
ers equipped with motors having elon-
eated mounting holes, use the following
method for alining the motor pinion and
main-shaft gear:
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(@) Facing the front of the base unit, vis-

ually check the lateral alinement of the
motor pinion and the main-shaft gear
to determine whether a vertical center-
line through the gear coincides with a
vertical line through the center of the
hole in the motor pinion. If these lines
do not coincide, remove the typing unit
from the base unit and loosen the four
motor mounting screws. Replace the
typing unit on the base unit, and shift
the motor to meet the foregoing re-
quirement as nearly as it is possible to
determine by eye. Make certain that
the edges of the motor base are parallel
to the edges of the motor plate. Then
remove the typing unit and tighten the
four motor mounting screws.
Apply a film of grease to the motor
pinion.
Replace the typing unit and tighten the
three typing unit mounting thumb-
serews. By means of the rear adjusting
screw, adjust the vertical position of
the motor pinion to provide a barely
perceptible amount of backlash be-
tween the motor pinion and the main-
shaft gear, at the point where there is
the least amount of backlash in one
complete revolution of the main shaft.
Caution: Be careful when refining
the adjustment of the vertical position
of thé motor pinion while the motor is
running to avoid damaging the main-
shaft gear or reducing the speed of the
motor as the result of too close a mesh
between the gear and the pinion. After
electrical connections have been com-
pleted, start the motor and carefully
readjust the vertical position of the
motor pinion, by means of the adjust-
ing screw, until the gear noise is re-
duced to a minimum. Tighten the
three motor plate mounting screws and
the adjusting screw locknut. Recheck
the backlash between the motor pinion
and the main-shaft gear. For teletype-
writers equipped with motors without
elongated mounting holes, adjust ac-
cording to subparagraphs (a) and (¢)
above. However, the motor mounting

CENTER LINEﬂ

| .—MAIN SHAFT GEAR

Mgl

HOLE IN
MOTOR PINIOI MOTOR PINION

TLT201458

Figure 190. Motor pinion and main-shaft gear alinement,

holes may not permit accurate gear
alinement according to subparagraph
(). In this case, adjust the motor to
provide the best possible gear aline-
ment.

e. Keypoarp Uxrr. Apply a film of grease to
the keyboard gear. When mounting the keyboard
unit. to the base unit, be very careful not to jam
the fiber gear on the keyboard unit against the steel
gear with which it meshes on the main shaft of
the typing unit, The keyboard unit slides into the
opening in front of the base unit upon two rails,
The two plates, fastened to the under side of the
keyboard unit at the right and left, go under the
rails. The keyboard unit is held in place by means
of the two thumbscrews located on the keyboard
unit. Slide the keyboard unit into place slowly
and, at the same time, rotate the motor flywheel
back and forth so that the keyboard unit gear will
mesh properly with the gear on the typing unit.
When the keyboard unit is in place, tighten the twa
thumbserews. All teletypewriters are thoroughly
lubricated in the factory. However, if the tele-
typewriters are not installed shortly after they are
received, or if any lack of lubrication is apparent,
it is advisable to lubricate the machine immedi-
ately before installation, in accordance with the
lubrication specification. Tt is suggested that an

)
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~~_ extra lubrication be applied to a new machine

when it has been in service approximately one-
half the normal lubrication interval.

d. Rexovar or Typre-Bar Carniace Froar Tye-
6 Unir. Operate the earriage-return lock bar
(fig. 160), and move the earriage to the extreme
right. Operate the dash-pot lever, locking the
inge in this position. Hold the carriage-
ret spring drum so that the spring cannot un-
wind. Then unhook the drawstrap from the ear-
riage and hook the eyelet of the strap onto the
the margin-hell hammer stop post. Move the right
margin adjusting screw arm (fig. 207) to the
rear. Operate the carringe-return lock bar again
and remove the carriage by sliding it off to the
right. To veplace the type-bar carriage on the
typing unit, reverse the instructions given in this
paragraph. Do not return the type-bar carriage to
its left margin until the right margin adjusting
serew arm has heen located to its detent spring.
Move the right margin adjusting serew arm from
its rear position to a vertical pesition to locate
the arm to its detent.

211. Plunger Guide Roller Bracket
(fig. 191)

a. Prerarsrion. Remove the type-bar carriage
(par. 210 d).

b. ReQuirea . There shall be not more
than 0.010-ineh elearance between either the right
or left end of the pull-bar bail and the stripper
plate when the bail is moved to its extreme for-
ward position. Also the flanged guide roller
should be parallel, or within 0.002 inch of being
parallel, to the surface of the plunger, and both
guide rollers should rotate freely.

e Apsusty .

(1) To adjust the position of the pull-bar
bail with relation to the stripper plate,
loosen the plunger guide roller bracket
mounting serews and move the bracket to
the right or left.

(2) To adjust the flanged roller with relation
to the plunger, move the roller end of
the bracket up or down with the mount-
ing screws friction tight. Tighten the
mounting screws.

212. Plunger Roller Eccentric Mounting Stud
(fig. 191)

. PREPARATION.
riage (par. 210d).

b. Requmesests. The amount of play be-
tween the pull-bar bail plunger and the rollers
should not exceed 0.004 inch. Check for this
amonnt of play throughout the entire travel of
the plunger.

¢. AvoustMesT. Adjust the position of the
eccentric mounting stud to obtain the desired
requirement.

Remove the type-bar car-

213. Pull-Bar Springs
(fig. 192)

a. Preparation. Remove the type-bar car-
riage and the type-bar segment assembly as fol-
lows:

(1) Remove the type-bar backstop (fig. 196).

(2) Unhook the ribbon carrier from the rib-
bon-oscillutor lever (fig. 202).

(3) Remove the type-bar segment. mounting
SCIeWS.

(4) Hold the pull bars out of engagement
with the code-bar mounting plate. (As
an aid use a piece of string or wire under
the pull bars.)

(5) Slide the assembly forward.

b. Requimenmexts.  With any spring unhooked
from its pull bar, and an 8-ounce seale hooked in
the spring eye, a vertical pull of 24 to 314
ounces should be required to pull the spring to its
position length.

e. Apsustaest. Replace with a new spring.

SOME PLAY, NOT MORE THAN 0004"

PLUNGER GUIDE
ROLLER BRACKET|

MOUNTING SCREWS

UPPER GUIDE ROLLER

PULL-BAR BAIL PLUNGER

PLUNGER AND FLANGED GUIDE ROLLER
SHOULD BE PARALLEL WITHIN 0.002

—FLANGED GUIDE ROLLER

ECCENTRIC MOUNTING STUD

Figure 191.

TLS 360154

Plunger guide roller bracket.
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PULL BAR

TYPE BAR

TYPE-BAR SEGMENT =,
MOUNTING SCREW

Figure 192,

214. Ribbon-Feed Pawl Spring
(fig. 193)

a. Prepanatiox. Remove the type-bar earriage
and the type-bar segment assembly (pars. 2104
and 213).

6. Requimesexts.  With the pull-bar bail in its
extreme rear position, unhook the ribbon-feed
pawl spring from its post. With an 8-ounce scale
held in a horizontal position and hooked in the
spring eye, a pull of 214 to 314 ounces should be
required to pull the spring to its position length,

RIBBON-FEED PAWL SPRING

TO 3-/2 025 TO PULL
%&mm LENGTH

PULL-BAR SPRING

TYPE-BAR SEGMENT
TL536025A
Pull-Bar spring.

e, Apsustaest. Replace with new  spring.
Rehook the spring and remount the type-bar as-
sembly, the type-bar backstop, and the ribbon
carrier. Be careful to get the ribbon lock-out bar,
the detent spring (fig. 204), and the ribbon-oseil-
lator lever (fig. 202) in their slots.

215. Pull-Bar Guide
(fig. 194)

a. Preeanamion. The type-bar carriage must
be on the typing unit.

PULL-BAR BAIL PLUNGER

FEED LEVER

Fignre 193.

CODE BARS

CODE-BAR MOUNTING PLATE
STRIPPER PLATE

0008" TO 0.020"

TL536035A

Ribban-foed pael spring.

PULL BAR

PULL-BAR HUMP

Figure 19§,
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PULL-BAR BAIL
TL5360454

Pull-bar bail and stripper plate.
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b. Requikesments.  With the pull-bar bail in its
extreme rear position. move the code bars to the
right. Then move the pull-bar bail opposite the
pull-bar humps. There should be a clearance of
0.008 inch to 0.020 inch between the humps on all
the pull bars (eweept the blank function pull bar)
and the pull-bar bail. With the code bars moved
to the left, there should be a like clearance between
the blank pull-bar hump and the pull-bar bai

e AnJusT . When checking this adjust-
ment, all the play of the pull-bar bail should be
taken up in a direction to make the clearance a
minimum. To adjust, remove the bell crank
mounting plate assembly (fig. 97) from the type-
bar carriage assembly. Be careful not to bend the
bell crank retainers, Position the pull-bar guide
by menns of the elongated mounting holes to se-
cure the specified clearance.

216. Ribbon-Feed Shaft Bearing Plates

(figs. 195 and 196)

. Prepararion. Remove the type-bar carrigge.
b, REQUIREMENTS,

(1) The left end of the ribbon-feed shaft
should be flush with, or extend not more
than 0.015 inch over, the inner end of the
left vertical feed shaft bevel gear teeth,
when the ribbon-feed shaft is in its left
position and the left vertical feed shaft
bevel gear is engnged with the ribbon-
feed shaft gear.

(2) A similar condition should exist when the
ribbon-feed shaft is in its right position,
and the right vertical feed shaft bevel
gear is engaged with it.

¢ AnsustaeNT. Loosen the mounting screws
of both the right and left ribbon-spool brackets,

EQUAL TRAVEL

LEFT BEARING
PLATE

DETENT-ROLLER HUB
CLAMPING NUTS
DETENT ROLLER

19 TO 23 0ZS TO ST
ROLLER MOVING m]//l

Figure 195.

and move the brackets upward as far as the elon-
gated mounting holes will permit. Tighten the
mounting screws with the brackets vertical, and
at right angles to the casting. Adjust the right
bearing plate by means of its clamping nuts to
meet the first requirement. Adjust the left bear-
ing plate in a similar manner, with the ribbon-
feed shaft in its right position, to meet the second
requirement. Check the lateral movement of the
ribbon-feed shaft (movement from one detented
position to the other) ; it should measure at. least
o inch.  If necessary, refine the ribbon-feed shaft
bearing plates adjustment.

217. Ribbon-Feed Shaft Detent Spring
(fig. 195)

a. Preraramiox. Remove the type-bar carriage.
b. REQUIREMED

(1) The center of the ribbon-feed shaft detent
roller should be at the same height as the
center of the ribbon-feed shaft, and the
shaft detent should travel equally, on
either side of the detent roller, when the
shaft is moved from its extreme left to
its extreme- right position (or from its
extreme right to its extreme left position).
With the ribbon-feed shaft in its extreme
left position, hook a 32-ounce scale over
the detent roller hub and pull horizon-
tally toward the rear of the type-bar car-
riage. It should require a pull of 19 to
23 ounces to start the roller moving away
from the detent. Also, check this spring
pressure with the shaft in its extreme
right position. The two spring pressure
seale readings should be within 2 ounces
of being equal.

8.

—_
o
~—

SHAFT DETENT

RBBON-FEED SHAFT
MOUNTING SCREWS
RS

CLAMPING
NUTS

RIBBON—FEED SHAFT
DETENT SPRING

TL 536055A

Ribbon-feed shaft detent.
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VERTICAL RIBBON-FEED SHAFT,

BRACKET MOQUNTING SCREWS

SOME END PLAY,
NOT MORE THAN 00I5"
BEVEL GEAR /

SETSCREW

=]
- TYPE-BAR BACKSTOP
7‘MMTING SCREWS
[*———————— RIBBON-SPOOL BRACKET
(=

ol

RIGHT ANGLE

CASTING

VERTIGAL RIBBON-FEED
SHAFT BEVEL GEAR

RIBBON-FEED SHAFT
TL5360654A

Figure 196, Vertical ribbon-feed shajts,

e. Apsusrment, Loosen the mounting screws
of the ribbon-feed shaft detent spring and position
the spring. To increase, or decrease, the spring
pressure, remove the spring and bend it. To
equalize pressure, position the spring to the right
or left,

218. Vertical Ribbon-Feed Shafts
(fig. 196)

a. Preranation. Remove the type-bar earriage.

b. Requiresments, The lower ends of the right
and left vertical ribbon-feed shafts should be flush
with the outside edges of their respective bevel
gears.

¢. Avyustaents. Loosen the bevel gear set-
serews. Move the bevel gears, then tighten the
screws making sure that when the setscrews are
tight they bear against the flat surfaces on the
shafts.

219. Ribbon-Spool Brackets
(fig. 196)

a. Preraration. Remove the type-bar carriage.

b. Ruquinearents. With the ribbon-feed shaft
in its left position, the left vertical ribbon-feed
shaft should have some end play during one revo-
lution of the vertical ribbon-feed shaft bevel gear.
This end play should be not more than 0.015 inch.
The right vertical ribbon-feed shaft should have
the same amount of end play when the ribbon-feed
shaft is in its right position. When checking the
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vertical feed shafts for end play, take up the bear-
ing play of the ribbon-feed shaft in a direction so
as to make the end play of the vertical shaft maxi-
mui.

e. ApsustaesT.  Adjust both the right and left
ribbon-spool brackets by means of their elongated
mounting holes, Be sure that the brackets are
vertieal and at right angles to the easting,

220. Ribbon-Spool Shaft Spur Gears
(fig. 197)

a. PreranarioN. Remove the type-bar carrviage.

0. REQUIREMEN The ribbon-spool shafts
should have some end play, but not more than 0.006
inch.

¢. ApgustsEnT. Loosen the setserews of the
vertical ribbon-feed shaft spur gears. Move the
gears out of engagement with their respective
ribbon-spool shaft spur gears. Position the
ribbon-spool shaft spur gears by means of their
setscrews.  When tightening the setserews, be sure
that they bear against the flat surfaces on the
shafts.

221. Vertical Ribbon-Feed Shaft Spur Gears
(fig. 197)
a. Prepanarion. Remove the type-bar carriage.
b. Requmesexts. Both the right and left ver-
tical ribbon-feed shaft spur gears should line up
with their respective ribbon-spool shaft spur
gears.

[\

)
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RIBBON -SPOOL SHAFT SPUR GEAR

RIBBON-SPOOL SHAFT

VERTICAL RIBBON-FEED SHAFT SPRING

Figure 197, Ribbon-spool shaft spur gears.

¢. Apsustmext. Position the vertical ribbon-
feed shaft spur gears, by means of their setscrews,
making sure that the setscrews bear against the flat
surfaces on the shafts.

222. Ribbon-Spool Cups
(fig. 198)

a. Prepararvion. Remove the type-bar carriage.

b. Requiresexts, The centers of the ribbon
rollers should be 34 to 7% inch in front of a line
through the centers of the ribbon-spool shafts.
The ribbon-spool shaft spur gears and the verti-
cal ribbon-feed shaft spur gears should not bind
at any point of their engagement.

o. Avgustaent,  Position each ribbon-spool
cup by means of the nut on its ribbon-spool cup
bushing. When tightening the nut, take up the
play between the ribbon-spool cup bushing and
the bracket in a divection that will result in max-
imum play between the spur gears. This adjust-

RIBBON - SPOOL CUPS
RIBBON - SPOOL SHAFTS

PIN

RIBBON- SPOOL CUP

SHAFT SETSCREWS
COLLAR

SETSCREW

TLS3607SA

ment applies only to units not equipped with the
ribbon-reverse yield mechanism.

223. Vertical Ribbon-Feed Shaft Spring
(figs. 197 and 198)

a. Prerararion. Remove the type-bar carriage.

b. Requirestents. Move the ribhon-feed shaft
to the right, disengaging its gear from the gear
on the left vertical feed shaft. Hook an S-ounce
scale onto the pin on the left ribbon-spool shaft
and pull in a horizontal direction. A pull of 2
to 414 ounces should be required to start the shaft
turning. Move the ribbon-feed shaft to the left,
and in the same way check the spring tension of
the right vertical ribbon-feed shaft.

e. Avaustmext. To get the proper tension,
loosen the setserews and move the collars on the
vertical feed shaft (fig. 197). Tighten the set-

SCrews.

RIBBON-SPOOL SHAFT SPUR GEAR

NUT

RIBBON-SPOOL BRACKET
VERTICAL RIBBON-FEED SHAFT

VERTICAL RIBBON-FEED
SHAFT SPUR GEAR
TM2215-172

Figure '98. Ribbon-spool cups.
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224. Ribbon-Reverse Shaft
(figs. 199 and 200)

a. Preraratiox. Remove the type-bar car

b. Requiremexts. There should be a clearance
of 0.040 inch to 0.060 inch between the bottoms
of the ribbon-spool cups and the upper ends of
the ribbon-reverse shafts when the ribbon-reverse
arms are held against the ribbon-spool brackets.

¢. ADJUSTMENTS,

(1) To adjust typing units not equipped with
ribbon yield mechanism, loosen the set-
screw of the left ribbon-reverse arm, and,
if necessary, the setscrews of the collars
and the link of the left ribbon-reverse
shaft. Position the shaft while holding
the ribbon-reverse arm up against the rib-
bon-spool bracket, and then tighten the
ribbon-reverse arm setscrew.  Adjust the
right ribbon-reverse shaft in the same
manner (fig. 199).

To adjust typing units equipped with the
ribbon yield mechanism, loosen the set-
screw of the spring block on the left rib-
bon-reverse shaft, and, if necessary, the
setserews of the ribbon-reverse shaft col-
lar and link. Position the shaft while
holding the ribbon-reverse arm against
the ribbon-spool bracket and the spring

o

block up against the reverse arm. Then ~—~
tighten the spring block setscrew. Ad-

just the right ribbon-reverse shaft in the
same manner (fig. 200).

225. Ribbon-Reverse Shaft Collars

(fig. 199)

a. Preraramion. Remove the type-bar car-

riage.

b. Requimements. The ribbon-reverse shafts
should have some end play, but not more than 0.008
inch. The ribbon-reverse shaft collars should be
positioned so that there is 1} to 35 inch between the
centers of the setscrews and the edges of their re-
spective ribbon-spool brackets,

¢. Apsusrmexts. Position the collars by means
of their setserews while holding both ribbon-re-
verse arms forward against their stops.

<)

226. Ribbon-Reverse Shaft Links
(fig. 201)

a. PrEraraTION,
riage.

. Reguimmemexts,  The ribbon-reverse bail
should clear both the left and the right ribbon-
reverse pawls by 0.015 to 0,040 inch when the pull-
bar bail is in its extreme rear position, and both
the left and the right ribbon-reverse arms are held

Remove the type-bar car-

RIBBON-REVERSE ARM
RIBBON GUIDE

0.010" TO 0.020"

RIBBON = SPOOL CUP

0025" TO 0.035"

0.040" T0 0.060"

RIBBON-SPOOL BRACKET ————

RIBBON"REVERSE
ARM SETSCREW

——— —RIBBON-REVERSE ARM

o
— RIBBON-REVERSE SHAFT
o
" "
g 3708
RIBBON-REVERSE
BRACKET MOUNTING SCREWS—<: SHAFT COLLAR SETSCREW
@ SOME END PLAY,
RIBBON -~REVERSE d NOT MORE THAN 0.008
SHAFT COLLAR RIBBON-REVERSE SHAFT
RIBBON = REVERSE LINK SETSCREW
SHAFT LINK 1= TM2215-173
Figure 199. Ribbon-reverse shaft, old styple, N
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RIBBON-REVERSE ARM

RIBBON-SPOOL CUP-

RIBBON-SPOOL BRACKET—— =

SPRING “BLOCK SETSCREW

RIBBON-REVERSE ARM BACKSTOP

RIBBON-REVERSE YIELD SPRING
RIBBON-REVERSE SPRING BLOCK

BRACKET MOUNTING SCRE NS‘—T’

BB EVERSE SHAFT

TL 53610S8-4

Figure 200, Ribbon-reverse shaft, new style.

forward against their stops.  When checking the
0.015-inch clearance between either ribbon-reverse
pawl and ribbon-reverse bail. take up the play in
a direction that will make the clearance a mini-
mum. When checking for the 0.040-inch clear-
ance, take up the play in a direction that will make
the clearance a maximum.

¢, ApsustmesT. Position the ribbon-reverse
shaft links by means of their setscrews. At the
sume time make sure that the ribbon-reve
links do not bind at their s
the right ribbon-reverse shaft link clamping screw
does not interfere with the serew by means of
which the ribbon-feed ratchet friction spring is
anchored to the carriage casting.

SCTEeW!

227. Ribbon-Spool Cups and Ribbon-Reverse
Arm Backstops
(figs. 198 and 199)

a. PreparaTioN,
ringe.

Remove the type-bar ecar-

BAIL SPRINGS-

2 TO 4 LBS TO START
BAIL MOVING

RIBBON-REVERSE BAIL -
PULL-BAR BAIL
PULL-BAR BAIL PLUNGER

RIBBON-REVERSE ARM

ITO 2 0ZS TO START PANL ms——ﬂ

b. Requmemexts. The centers of the ribbon
rollers should be 34 to % inch in front of a line
through the centers of the ribbon spools, with the
rear of the carringe toward the operator.  With
the ribbon-reverse arms held against their back-
stops, approximately 34 of the notch on each rib-
bon-reverse pawl should be in a position to be
engaged by the ribbon-reverse bail. There shonld
be no bind between the ribbon-spool shaft spur
wears and the vertical ribbon-feed shaft spur gears
at any point in their engagement.

e. Apsustaest. To adjust, position each ri
bon-spool cup and rvibbon-reverse arm backstop
by means of the nut on the ribbon-spool cup bush-
ing. When tightening the nut, take up the play
between the ribbon-spool cup bushing and the
ribbon-spool bracket in a direction to make the
play between the spur gears a maximum. This
adjustment applies only to units equipped with
the ribbon-reverse yield mechanism.

0.015" TO 0.040"
RIBEON-REVERSE PAWL SPRING
RIBBON-REVERSE LEVER

RIBBON-REVERSE PAWL
RIBBON-REVERSE PAWL LINK

RIBBON-REVERSE SHAFT LINK
RIBBON-REVERSE ARM STOP
RIBBON-REVERSE SHAFT
LINK SETSCREW
TL53611SA

Figure 201. Ribbon-reverse mechanism.
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228. Ribbon-Reverse Arms
Tension
(fig. 200)

Yield Spring

a. Preparation. Remove the type-bar car-
riage. Position the ribbon-reverse bail so that it
will block the full travel of the ribbon-reverse

. With the ribbon-reverse
pawl resting against the ribbon-reverse bail. apply
the push end of an 8-ounce seale to each ribbon-
reverse arm at the center where the ribbon is
threaded; hold the scale at right angles to the
ribbon-reverse arm. A push of 114 to 414 ounces
should be required to start the ribbon-reverse
arm moving.

¢. AvgustMeENT. To increase or decrease the
tension, remove the ribbon-reverse arm yield
spring and bend the spring. Replace the ribbon
on the type-bar carriage.

229. Ribbon-Reverse Arm Yield Spring and
Backstop Feature
(fig. 200)

With the ribbon-reverse arm yield spring and
backstop feature added, the adjustment procedure
varies from the standard, as follows: Omit the
ribbon-spool cups adjustment (par. 222). Per-
form the vertical ribbon-feed shafts spring tension
adjustment (par. 223), the ribbon-reverse shafts
adjustment (par. 224), the ribbon-reverse shafts
collars adjustment, the ribbon-reverse shafts links
adjustment (pars. 225 and 226). the ribbon-spool
cups and ribbon-reverse arm backstops adjust-
ments, the ribbon-reverse arm yield spring ten-
sion (pars. 227 and 228), the ribbon-reverse pawl
spring tension, and the ribbon-reverse bail spring
compression adjustments (pars. 230 and 231).

230. Ribbon-Reverse Pawl Springs
(fig. 201)

@. PreearaTioN. Remove the type-bar carriage.

. Requmesents. With the ribbon-feed shaft
in its left position and the pull-bar bail in its ex-
treme forward position, hold the carriage so that
the ribbon-spool cups are lowermost. Hook 8-
ounce scale in the notch of the left reverse pawl
and pull horizontally toward the rear of the car-
riage. A pull of 1 to 2 ounces should be required
to start the panwl moving. Move the ribbon-feed
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shaft to its right position, and in the same manner
check the tension of the right ribbon-reverse pawl
spring.

e. ApjustaeNT. Replace with new springs.

231. Ribbon-Reverse Bail Springs
(fig. 201)

a. Preparation. Remove the type-bar carriage.

6. Requiresests, With the type-bar carriage
held so that the ribbon-spool cups are lowermost,
and the pull-bar bail plunger is in its extreme
forward position, hook a 12-pound scale in the
corner at the left end of the ribbon-reverse bail
and pull horizontally toward the front of the car-
riage. A pull of 2 to 4 pounds should be required
to just start the ribbon-reverse bail moving. Meas-
ure the right spring compression at the right end
of the ribbon-reverse bail, for this requirement,
in the same manner.

¢. ApgustsieNt. Replace with new springs.

232. Type-Bar Backstop
(fig. 196)

a. PreraratioN. Remove the type-bar carriage.

4. Requimesexts. With the pull-bar bail in its
extreme rear position, there should be not less than
0.010-inch clearance between the type-bar backstop
and the pull-bars when the type bars arve held in
the type-bar guide. Make this check on the two
end pull bars and the middle pull bar.

¢, Apsustaent. To meet this requirement, set
the up and down position of the type-bar back-
stop by means of its elongated mounting holes (fig.
196).  When meeting the clearance requirement
between the backstop and the pull bars, position
the backstop low enough to eliminate any inter-
ference between adjacent. type-bar assemblies at
the pallet ends which would be likely to cause
light printing. Tt is preferable that the end type
bars rest against the backstop buffer strip along
its entive width. It is permissible, however, to
allow a clearance of not more than 0.010 inch be-
tween the front edge of the buffer strip and the
type bars.

233. Ribbon-Shift Lever Bracket
(figs. 202 and 203)

d. PREPARATION.
riage.

Remove the type-bar car-

b |
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RIBEBON-SHIFT LEVER

RIBBON-SHIFT LEVER SPRING

| TO 1-3/4 LBS TO START LEVER MOVING

RIBBON CARRIER
RIBBON-OSCILLATOR
ER SPRING

RIBBON-OSCILLATOR LEVER

TLS36125A

FPigure 202. Ribbon-shift and ribbon-oscillator levers.

b. Requmesents. The ribbon-oscillator lever
should move freely in its slot when its spring is
unhooked and the ribbon carrier is located ap-
proximately centered, with respect to the type-bar
cuide.

¢. Angustaest.  Posi ribbon-shift
lever bracket by means of its enlarged mounting
holes.  Replace the vibbon-oscillator lever spring.

ion the

234, Ribbon-Oscillator Lever Spring
(fig. 202)

a. Prepanamion. Remove the type-bar car-
riage,

b. Requireaexts.  With the ribbon-shift lever
spring removed, hook an S-ounce le over the
lower end of the ribbon-oscillator lever and pull
horizontally toward the rear of the type-bar car-
riage. Itshould require a pull of 214 to 314 ounces
to start the Spring moving.

e. ApsustaenT. Replace with a new ribbon-
shift lever sp

seillator leve

L)

ng.

MARGIN-BELL PAWL
MARGIN-BELL PAWL SPRING

RIBBON - SHIFT LEVER
BRACKET MOUNTING SCREWS

Figure 203,

235. Ribbon-Shift Lever Spring
(fig. 202)

a. PreparaTioN. Remove the type-bar car-
ringe.

b. Requiresexts. With the ribbon-oscillator
lever spring unhooked from the oscillator lever,
apply the push end of a 12-pound scale, held in a
vertical position, to the ribbon-shift lever at the
place where the ribbon-oscillator lever spring is
mounted. It should require a force of 1 to 134
pounds to start the shift lever moving.

¢. Apsustatext.  Replace with a new ribbon-
shift lever spring.

236. Margin-Bell Pawl Spring
(fig. 203)
a. Prevararion. Remove the type-bar carriage.
5. Requmesmexts, Hook an 8-ounce scale, held

in horizontal position, over the margin-bell pawl,
just above the stop. A pull of 1% to 174 ounces

/2 TO I-|f2 OZS TO START PAWL MOVING

RIBBON-SHIFT LEVER SPRING
RIBEON-SHIFT LEVER BRACKET

RIBBON-OSCILLATOR LEVER
TL536135-A

Hargin-bell parcl.
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LOCKOUT-BAR DETENT SPRING _~_j,l—‘

Figure 20j.

in line with the spring should be required to start
the pawl moving.
e. Avausraext. Replace with a new spring.

237. Adijustable Ribbon Lock-Out Bar Detent
Spring
(fig. 204)

a. Prepanartion.  Remove the type-bar car-
riage.

b. Requimemexts.  With the ribbon lock-out
bar in its unoperated position (extreme right),
and with the push end of a 12-pound scale bearing
against the ribbon lock-out bar in a direction in
line with the bar, it should require 114 to 5 pounds
to disengage the ribbon lock-out bar detent spring
from its noteh in the lock-out bar.

e. Apsustatent.  Replace with a new spring.

238. Mounting of Bell Crank Assembly
(fig. 205)

a. Prerararion. Remove the type-bar carriage.

b, Requiresmests, This is only a preliminary
adjustment.  Refer to paragraph 350 for final ad-
justment data.

LEFT MOUNTING SCREW

Figure 205.
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TMZ22I5-ITS

Adjustable ribbon lock-out bar detent spring.

Avsustaent. Place the bell cranks in their
lowest position, with respect to the code bars, by
means of the bell erank ecéentric bushings, Then
mount the bell crank assembly as follows:

(1) Mount the right end of the bell erank
assembly with one of its mounting serews,
so that it is frictiontight.

(2) Rotate the assembly in a clockwise di-
rection and engage the five bell cranks
with their respective code bars,

(3) Replace the left mounting screw and

tighten both the left and right screws.

239. Right Pull-Bar Spring Bracket

A (fig. 206)

Note. This paragraph applies only to typing units
equipped with a threée-section pull-bar bracket.

. PrepararioN. Remove the type-bar carriage.

b. Requmesmexts. With the pull-bar bail in its
extreme rear position, the right end pull bar and
the fourth pull bar from the right end should have
some play, but not more than 0.004 inch, between
the right spring bracket and the type bar when
the type bar is in its guide.

e. AvgustmenT. Loosen the mounting serew of
the right pull-bar spring bracket and position the

BELL- CRANK RETAINER
RIGHT MOUNTING SCREW

ECCENTRIC BUSHING
BELL- CRANK
MOUNTING PLATE

TL536IE5-A

Bell crank assembly.
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PULL-BAR SPRING BRACKET

MOUNTING SCREW

Figure 206.

bracket. Tighten the screw. If the second or
third pull bar from the end binds against the
spring bracket when their respective type bars
are moved to the platen, manually, readjust the
spring bracket so that all four pull bars are free;
alsosso that the end pull bar and at least one of the
other three pull bars have not more than 0.004-inch
clenrance, between the type bars and the spring
bracket, when their type bars are in the type-bar
guide,

240. Left Pull-Bar Spring Bracket
(fig. 206)

g. &

Note, This paragraph applies only to typing units
equipped with a thre ction pull-bar bracket.

a. Preranarion. With the pull-bar bail in its
extreme rear position, the left end pull bar and
the third pull bar from the left end should have
some play, but not more than 0.004 inch, between
the Teft spring bracket and the type bar when the
type bar is in the type-bar guide.

b, Anat the mounting screw
of the left pull-bar spring bracket and position the
bracket. Tighten the screw, If the second pull
bar from the left binds against the bracket, read-
just the spring bracket so that the end pull bar and
the second pull bar from the left end have a clear-
anee of not more than 0,004 inch, between the left
spring bracket and the type bar, when the type
bar is in the type-bar guide.

DETENT SPRING

SOME PLAY, NOT MORE THAN 0,004

G

TL536ITS-A

Pull-bar spring bracket.

241. Margin Adjusting Screw Arm Spring
(fig. 207)

a. Preraratioy. Remove the type-bar carriage.

b. Requmesmexts, With the notch in the right
margin adjusting screw arm engaged with the
detent spring, hook a 12-pound seale over the ad-
justing serew and pull at right angles to the arm
toward the rear of the type-bar carriage. It should
require a pull of 2 to 4 pounds to disengage the arm
from the detent spring.

e, AvaustaexT, Replace with a new spring,

242. Carriage Support and Pull-Bar Bail

Plunger Rollers
(fig. 102)

¢. Remove the type-bar car-
riage,

b. Requirements. The three carringe support
rollers and the pull-bar bail plunger roller should
turn freely without end play.

e. Anausrmest. Loosen the lock nuts and ad-
just the cone nuts,  The rollers should turn freely
without end play after the lock nuts are tightened.

243. Instructions for Replacing a Type Bar

The type-bar guide adapter plate, located be-
tween the type-bar guide and the type-bar seg-
ment, is positioned at the factory for type aline-
ment and should not be disturbed as it may

DETENT SPRING
HT MARGIN ADJUSTING-
EW ARM

GHT MARGIN ADJUSTING
CREW

RIGHT MARGIN ADJUSTING
SCREW ARM

&)

AV

2 7T0 4 LBS TO DISENGAGE
ARM FROM DETENT SPRING

Figure 207.

TL53618S-A

Right margin adjusting screw and detent spring.
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seriously affect the alinement. Remove the type-
bar carriage, the ribbon, the two serews, and
lockwashers mounting the type-bar guide to the
adapter plate, and the ribbon carrier after disen-
gaging it from the hook on the ribbon-oscillator
lever. Then lift the type-bar guide off its dowels:
raise the type bar until it passes the ribbon-oscil-
lator lever, then raise the selected pull bar until
it is disengaged from the type bar, and remove
the type bar from its slot in the type-bar segment.
Imsert the new type bar in the slot just vacated,
engaging the teeth on the pull bar so the top of
the pull bar is even with that of the other pull bars
when the type bar is resting against its backstop.
New type bars are usually oversized and the sec-
tion that fits in the segment will probably have
to be stoned down to permit it to operate freely.
Do not remove more metal than is necessary for
freedom of movement. Reassemble the type-bar
guide on the adapter plate using the two screws
and lockwashers previously removed, the ribbon
earrier on the type-bar guide engaging its lower
end in the ribbon-oscillator lever hook, and the
type-bar carringe on the typing unit.

244. Type-Bar Guide Adapter Plate
(fig. 208)

. Preranarion. Place the type-bar carriage
on the typing unit and then place the typing unit
on the base.

b. Requmesmesxts. The characters in any
printed line must line up with each other within

g inch. To test for this requirement, type a

RIBBON BBON
CARRIER ARRIER
TYPE-BAR GUIDE
PE-BAR GUIDE
ADAPTER PLATE
TYPE-BAR
SEGMENT IOUNTING

TL54697
Figure 208, Type-bar guide adapter plate.
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test line. With the base of the lowest letter as
the reference point, draw a line parallel to the
type line of letters. From the line which rep-
resents the base of the lowest character, measure
to the base of the highest character; the difference
should be no more than 1§, inch (fig. 179).

¢. ApsustmenT. Loosen the type-bar guide
adapter plate mounting screws until they are fric-
tion tight, and move the top of the type-bar guide
to the left or right as required. When the adjust-
ment is made correctly, the extreme right and left
characters (S and Z) and the center character (N)
all should aline.

245. Main Shaft (Selector Cams)
(fig. 209)

a. Preranarion. Remove the typing unit from
the base and rest the typing unit on its right side.

6. Requinesments, When the main shaft is
rotated, the selector cams on the selector eam
sleeve should line up with their respective selector
levers,

¢. Avavstamext, Loosen the four screws that
hold the main-shaft bearing caps and position the
main shaft. Tighten the bearing cap mounting
SCrews.

246. Main-Shaft Clutch Throw-Out Lever
(fig. 210)

a. Preraration. Remove the typing unit from
the base and rest the typing unit on its vight side.

4. Requiresmests.  With the clutch driven
member fully cammed out of engagement with the
driving member by the cluteh throw-out lever,
there should be 0.010- to 0.020-inch clearance he-
tween the ends of the clutch teeth. The clutch
throw-out lever should be free and should not
bind, with no perceptible end play.

o. AvaustmeNT. Reposition the clutch throw-
out lever by means of its pilot screws,

247. Main-Shaft Clutch Throw-Out Lever
Spring
(fig. 210)

a. I'reparatioN. Remove the typing unit from
the base, remove the type-bar earviage from the
typing unit, and rest the typing unit on its right
side. Rotate the main shaft until the clutch teeth
are fully engaged.
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Figure 210, Main-shaft clutch,

DRIVEN MEMBER

MAIN=SHAFT CLUTCH SPRING

DRIVING MEMBER

TO 30 OZS TO SEPARATE
CH TEETH

TM2215-1T6

Figure 211. Main-shaft clutch spring.

b. Reqummemexts. Hook an 8-ounce seale, held
in horizontal position, over the clutch throw-out
lever at the spring hole and pull at right angles
to the throw-out lever. It should require a pull
of 214 to 4 ounces to start the lever moving.

¢. Apsustyest. Replace with a new spring.

248. Main-Shaft Clutch Spring
(fig. 211)

a. Prerararion. Remove the typing unit from
the base, remove the type-bar carriage from the
typing unit, and rest the typing unit on its right
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MINIMUM
MOUNT OF PLAY

BRACKET MOUNTING SCREWS

‘SPACING-SHAFT GEAR
CARRIAGE-RETURN OPERATING-
SPRING

SPRING POST

@ / ECCENTRIC
BEARING BRACKET

Figure 212,

side. Rotate the main shaft until the low part
of the printing-bail cam is toward the bottom of
the typing unit.

6. Requineares With the teeth of the clutch
driven member resting against the teeth of the
driving member. but not engaged. hook a 32-ounce
seale on the driven member in line with the low
part of the printing-bail cam and pull vertically,
downward, It should require a pull of 22 to 30
ounces to separate the cluteh teeth. After check-
ing the 22- to 30-ounce pull with the clutch teeth
still separated, reduce, gradually, the spring ten-
sion exerted by the seale on the driven clutch mem-
ber. The clutch teeth should engage, top to top,
before the scale reading drops to 10 ounces.

¢. ApaustaienNt. Replace with a new spri

.
o,

249. Spacing-Shaft Lower Bearing Bracket

(fig. 212)

a. Pre
the base.

. Requirese: Hold the spacing-escape-
ment pawl away from the ratchet and rotate the
spacing gear shaft. There should be a minimum
amount of play. withont binding at any point of
engagement, between the spacing-shaft gear and
the main-shaft spacing gear during one complete
revolution of the spacing-shaft gear.

e. AprustMeNTS.  Set the typing unit in its
normal upright position, unhook the carriage-
return operating lever spring from the spring
post, move the eccentric away from the bearing
bracket, and position the bracket by means of its
elongated mounting holes, Replace the carriage-

srarioN. Remove the typing unit from

TS,
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Spacing-shaft gear and loier bearing bracket.

return operating lever spring and reposition the
eccentric against the bearing bracket.

250. Printing-Bail Shaft, Right Bearing
(fig. 213)

a. Prerararion. Remove the typing unit from
the base, the type-bar carriage from the typing
unit.

b. Requimmemexts. The printing bail should
have some end play, but not more than 0.015 inch.

e. Apyustmexts. Remove the printing-bail
spring and position the right bearing by means of
its elongated mounting holes, Replace the print-
ing-bail spring.

251. Replacing Type-Bar Carriage on Typing
Unit

Shift the platen to the FIGS position and ro-
tate the main shaft until the printing bail is in its
rear position. Then move the right margin ad-
justing serew arm on the carringe to the rear so
that it is approximately 45° from vertical. Hold
the carriage in the right hand and rest the left
front carriage support roller on the right end of
the front earriage track, making sure that the ear-
riage guide screw en s the slot in the carringe
track. Move the carriage slowly to the left until
the rear carriage support roller rests on the upper
track. Operate the carriage-return lock bar and
move the pull-bar bail to its rearmost position by
pushing on the right pull-bar bail roller with the
right thumb. Move the carringe farther to the left,
making sure that the bell eranks engage their re-

ﬁ
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FRAME
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|START LEVER MOVING

TM2215-177

Figure 213. Printing-bail shaft, right bearing.

spective vanes, that the right front carriage sup-
port roller and guide screw properly engage the
front carriage track, and the pull-bar bail roller
ig between the printing-bail blades. When the car-
riage has been moved far enough to the left to
permit the right margin adjusting serew to clear
the spacing stop lever, restore the right margin
adjusting serew arm to its normal position.

252. Printing Bail
(fig. 214)

a. Preranarion. Remove the typing unit from
the base.

b. Requiremexts. The pull bars should elear
the code bars by 0.010 to 0.050 inch when the main
shaft is rotated until the printing bail is in its ex-
treme rear position. Check this adjustment with
the type-bar carriage in both its extreme right and
left positions, and with the play in the pull bars
taken up in a direction to make the clearance a
minimum.

e. Avausratents.  Position the printing bail by
means of its adjusting screw and locknut, located
on the printing-bail operating arm. If the clear-
ance at one side is so unequal to the clearance at
the other side that the 0.010- to 0,050-inch clear-
ance eannot be obtained, it will be necessary to

0.010" T0 0.050"
CODE .BAR

CARRIAGE-GUIDE SCREW LOCKNUT
CARRIAGE-GUIDE SCREW

PRINTING-BAIL BLADE.
LOCKNUT

CONE NUT

PRINTING-BAIL OPERATING ARM——
PRINTING-BAIL |

ADJUSTING SCREW ‘

PULL-BAR GUIDE

——PULL BARS

PRINTING BAIL:

FRONT i

TRACK —— PEA— — —!
SOME CLEARANCE, NOT MORE THAN 0.008" TLs36225-A

Firgue 21}. Printing bail and carriage track guide screw.
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refine the pull-bar guide adjustment (par. 215).
This is done in such a way that the clearance
between the pull-bar bail and the pull-bar humps,
at the side that had the least clearance, is reduced
to a minimum ; and that the side that had the most
clearance, is increased to a maximum, for adjust-
ment of the pull-bar bail.

253. Function-Lever Bail (Two-Piece)
(fig. 215)

a. Preparariox. Remove the typing unit from
the base and the type-bar carringe from the typing
unit,

b. REQUIREMEN When the main shaft is
rotated until the printing bail is in its rearmost
position and vane No. 1 is midway between the
marking and spacing positions, there should be a
clearance of 0,040 to 0.060 inch between the rear
edge of vane No. 1 and the front edges of the fune-
tion levers (except the universal funetion lever).

¢. Ansusrmext, Position the function-lever
bail by means of the elongated mounting holes.

254, Blocking Plate
(fig. 215)

@, Prerararion. Remove the typing unit from
the base and the type-bar carringe from the typing
unit.

b, REQUIREMENTS.

(1) With the CAR RET combination selec-
ted, the line-feed push bar removed, and
the main shaft rotated until the earringe-
return function lever is drawn completely
into selection with the vanes, the travel
of the function-lever bail should be
blocked by the selected function lever.
Also the front edge of the right projec-
tion of the function-lever bail should be
flush (within 0.005 inch) with the top
front edge of the rear prong of the car-
ringe-return function lever.

FUNCTION-LEVER
BAIL MOUNTING SLOTS

BLOGKING PLATE

(2) With the LINE FEED combination
selected, the line-feed push bar removed,
and the main shaft rotated until the line-
feed function lever is drawn completely
into selection with the vanes, the travel
of the function-lever bail should be
blocked by the selected funetion lever.
Also the front edge of the left projection
of the function-lever bail should be flush
(within 0,005 inch) with the front edge
of the rear prong of the line-feed fune-
tion lever.

¢. Apsustmexts. Position the blocking plate
by means of its slotted holes to meet the require-
ments given above. Replace the line-feed push

bar.

255. Sixth Vane
(fig. 216)

a. Prepararion. Remove the typing unit from
the base and the type-bar carriage from the typ-

ing unit.

b. Requmesests.  There should be a clearance
of 0,008 to 0.030 inch between the right edge of the
sixth vane extension and the right end of the slot
in the unshift (L'TRS) push bar. The vane
should e some end play, but not more than
0.004 inch.

€. ADJUSTME Loosen the vane clamping
serews and position the sixth vane by means of
the pilot serews. Tighten the clamping screws.

256. Sixth Vane Extension Springs
(hig. 217)

This paragraph applies to those typing units
having a new style sixth vane extension. This
extension is a formed-piece of steel mounted on
the sixth vane by means of ghoulder serews and
compression springs.

BLOCKING-PLATE MOUNTING SCREWS

FUNCTION-LEVER BAIL

TL536235-A

Figure 215, Tiwo-picce function-lever bail.
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Figure 210,

a. Prerararion.  Remove the typing unit from
the base and the type-bar earringe from the typing
unit.

6. REQUIREME: Loosen the left pilot screw
and remove the sixth vane from the typing unit.
With the vane held in a horizontal position and
with the vane extension upward, hook an 8-ounce
scale over the upper end of the extension. Pulling
at o right angle to and toward the front of the
vane, a pull of 3 to 114 ounces is required to
start the extension moving away from the vane.
Check this spring compression in the opposite
direction by hooking the scale over the end of the
extension and pulling toward the rear edge of the
vane. Replace the vane.

¢. Apsusrments. Replace with new springs.

257. Selector Vanes

(fig. 216)

a. Prerarariox. Remove the typing unit from

the base and the type-bar carriage from the typing
unit.

SIXTH VANE EXTENSION

=
o]

Sixth vane extension and springs.

Figure 217.

7 NOI VANE
4/ PIVOT SCREW

VANE CLAMPING SCREW

SOME END PLAY, NOT MORE THAN 0.004"
———————— LOCKING FUNCTION LEVER
TLS3E245-4

Associated function-lever bail parts.

b, Requiresmexts, The forked arms of vane
®1,2, 3,4, and 5 should line up with their re-
-pm‘t|\'o T levers. When the printing bail is in
its extreme rear position, each vane should have
some end play, but not more than 0.004 inch.

¢. AvsustamenTs.  Loosen the vane clamping
serews and position the vanes by means of their
pilot screws. Tighten the clamping serews.

258. Function-Bail Spring
(fig. 218)

a. PrepanatioN. Remove the typing unit from
the base and the type-bar carriage from the typing
unit.

&, Requmesests.  With the function bail in
its extreme rear position, unhook the function-bail
spring from the front spring post and hook a 12-
pound scale in the &pring eye. A pull of 2 to 3
pounds should be required to extend the spring
to its position length. Rehook the spring.

¢. Apaustamexts. Replace with a new spring.

T suwrmos

SIXTH VANE EXTENSION SPRING

SIXTH VANE

TL 336255-A
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TO POSITION LENGTH

FUNCTION BAIL

FUNCTION-BAIL SPRING
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Figure 218.  Function-bail and locking function-lever EPrings.

259. Printing-Bail Spring
(fig. 213)

a. PreparaTiON. Remove the typing unit from
the base and the type-bur carriage from the typing
unit,

b. Requmeatexts,  Rotate the main shaft until
the printing bail is in its extreme rear position.
Hook a 12-pound seale over the left end of the
adjusting lever, so that the liook on the seale en-
gages the lever dirvectly in the rear of the spring
notch in the lever.  Pull in line with the spring.
It should require a pull of 614 to 814 pounds to
start the lever moving.

¢ AprustaeNts.  Adjust the spring tension by
means of the spring adjusting lever serew,

ARMATURE BRACKET

6 T0 0 25

260. Selector Armature Bracket Link (Friction

Adjustment
(fig. 219)
a. Prepararion.  Remove the typing unit from
the base and the type-bar carriage from the typ-

ing unit. Rest the typing unit on its right side.

b. Requiresents.  Remove the selector arma-
ture bracket link screw. With an S-ounce scale
hooked in the link serew hole and pulled at a right
angle to the link, some tension, but not more than
8 ounces, should be required to start the link mov-
ing.

e. ADausTare

. If necessary, remove the link
and adjust the slotted end to obtain the specified
friction (par. & above). Replace the link and
sCrew.

NOT OVER B 025

LINK SCREW HOLE

SWORD

SELECTOR LEVER

SELECTOR-LEVER SPRINGS

TL536205-4

Figure 219. Kelectordever springs.
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261. Selector-Lever Springs
(fig. 219)

a. PreparaTioN. Remove the typing unit from
the base and the type-bar carriage from the typing
unit. Set the typing unit on its right side. Re-
move the rangefinder assembly (par. 191).

b. Requiresests.  With the code bars in mark-
ing position and the function-lever bail in its ex-
treme forward position, manually, move the
swords to the spacing position. Hook a 32-ounce
scale over the end of each selector lever at the
selector cam sleeve and pull in a line straight out
from (or radial to) the main shaft. A pull of 6
to 10 ounces should be required to start each selec-
tor lever moving. When checking the tension of
the selector-lever springs, be sure that the selector
levers are free and do not bind.

¢. Apsustaents.  Replace with new springs.

262, Selector Separator Plates
(fig. 220)

a. Prerararion.  Remove the typing unit from
the base and the type-bar earringe from the typing
unit. Remove the rangefinder (par. 191),

6. Requiresests,  The leaf springs should ex-
ert a light pressure against the swords.

e. Aprustaients.  Bend the leaf springs at the
row portions so that the ends of the springs
are 0,050 to 0,060 inch below the undersurface of
the straight portions. Separator plate leaf
springs are adjusted during the initial assembly of
the unit at the factory and should require atten-
tion only if the selector has been damaged or
dismantled. If it is neces

I

ry to check the adjust-
ment, be careful to guard against distorting the
selector lever springs when removing or replacing
them. Final adjustment of the selector will be

made easier if the swords and selector levers are
replaced in the identical locations from which they
were removed.

263. Selector Armature
(fig. 221)

a. Preparation. Remove the typing unit from
the base and the type-bar carriage from the typing
unit. Rest the typing unit upon its right side anc
remove the range finder assembly (par. 191).

b. Requiremexts. The armature should move
freely on its pivot serews, with barely perceptible
end play. There should be some clenrance (not
more than 0.005 inch) between the lower surface
of the armature locking wedge and the No, 1
sword under the following conditions:

(1) The No. 1 selector lever resting on the
peak of its cam,

(2) The No. 1 sword held against the upper
separator plate without bending the plate,

(3) Armature end play taken up in a direc
tion to reduce the clearance (not more
than 0,008 inch) to a minimun.

0. ADJUSTMENTS.

(1) Ifthereisno clearance hetween the arma-
ture locking wedge and the No. 1 sword,
loosen the locknut on the upper pivot
serew and adjust to obtain the desired
clearance. A 1 turn of the screw is
equivalent to approximately 0.006 inch.
Remove the armature bracket and adjust
the lower pivot to obtain the proper armn-
ture end play. Replace the armature
bracket.

(2) If there is more than 0008-inch clear-
ance, remove the armature bracket and
adjust the lower pivot screw. Replace
the bracket and adjust the armature end
play by means of the upper pivot screw.

SEPARATOR PLATE

0050" TO 0.060"

LEAF SPRING

Figure 220.  Selector separator plates.

TM2215-178
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ARMATURE EXTENSION
MOTOR-STOP PAWL LATCH
NO.I SWORD

ARMATURE LOCKING WEDGE

SOME CLEARANCE, NOT MORE THAN 0.008"

TL5363IS-A

Figure 221. Selector armaiure.

264. Selector-Armature Bracket Link
(figs. 222 and 223)

. Prerararion. The typing unit is resting on
its right side and the rangefinder and motor-stop
mechanism are removed,

b. Requmesents. When the No. 1 sword is
lield midway between the stop posts by means of
the No. 72581 gage pins, the position of the arma-
ture bracket should be such that a line through the
center of the No. 1 sword extends approximately
through the centers of the armature pivot screws.
This may be gaged quite accurately by using the
inch rule in Tool Equipment TE-50 or TE-
50-A as a straightedge.

e. Apaus
(1) Unhook the locking lever spring.

(2) Loosen the magnet bracket mounting
serews, and move the bracket to its rear-
maost. position,

(3) Back off the armature stops.

(4) Loosen the armature bracket mounting

BCIRWS.

1) Loosen the bracket link screws.

(6) Mave the bracket eccentric out of the
way so that it will not interfere with the
adjustment.

(7) Rotate the main shaft until the No. 1
selector lever rests on the peak of its cam.

NO.72581 GAUGE PINS

SWORD ARMS:

ARMATURE EXTENSION

SELECTOR CAM

(8)

(9)

(10) Hold the armature 1

Hold the swords in a position midway
between the two stop posis by means of
the gage pins inserted between the stop
posts and the swords. Be sure that both
armature-extension arms are between the
arms of the swords, With the swords
held in this midway position, place the
No. 73370 locating gage over the end of
the No. 1 sword so that the two legs of
the gage are against the ends of the sword
arms.

Move the armature bracket to a position
where both armature-extension arms ure
against the flat surface between the legs
of the gage., Use a straightedge, such as
the 6-inch rule in Tool Equipment TE-
50 or TE-50-A, to check that a line
through the center of the armature pivot
serew and a line through the center of the
sword will coincide,

et in this posi-

tion and tighten the bracket link screw

only; make the armature bracket mount-

ing screws friction tight.

(11) Remove the locating gage and the two

gage pins,

(12) Rehook the locking lever spring.

SWORD CENTRALLY LOCATED

STOP POST

NO-733TO LOCATING GAUGE

NO. SELECTOR LEVER

TL 536325-a

Figure 222, Use of No. 73370 locating gage.
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265. Selector Armature Bracket the sword to within not more than 0.040-
(fig. 223) inch of the stop post.

With the 0.040-inch gage removed, re-

a. Preraration. The typing unit is resting on peat the procedure given in paragraph
its right side and the rangefinder is removed from (1) above. The armature extension
the typing unit. The armature stops are backed should leave the spacing arm of the
off. The magnet bracket mounting screws are sword befora the blade of the sword
loosened and the magnet is moved to its rearmost strikes the spacing stop post. Under
position. The armature bracket mounting screws Hhesa conditonothorah s oot tloarance
are friction tight. The bracket eccentrie is moved between the sword and the stop post.
out of the way. The motor-stop mechanism is (3) Unhook the armature spring at its ad-
removed, 3 ! Sl

b. Requmemexts. The position of the arma-
ture bracket should be such as to provide some
clearance, not more than 0.040 inch, between each

—
T

justing serew and with the selector ar-
mature in its operated (marking)
position, move the marking arm of the

sword and either stop post. Test for this require- No. 1 sword against the selector arma-
ment as follows: ture extension, ‘Then move the armature
(1) Rotate the main shaft until the No. 1 se- slowly toward the spacing position until
lector lever is resting on the [muk of its the armature extension jlls! leaves the
cnm. With the armature in its unoper- marking arm of the No. 1 sword. Check
ated (spacing) position, move the spac- the clearance between the No. 1 sword
ing arm of the No. 1 sword against the and the marking stop post in the same
armature extension. Place a 0.040-inch manner. Rehook the armature spring.
wire gage against the spacing stop post (4) With each selector lever on the peak of
and move the armature slowly toward its cam, each associated sword should be
the marking position. The blade of the tried, as described in paragraphs (1) and
sword should strike the 0.040-inch gage (2) above, for elearance of not more than
before the armature extension leaves the 0.040 inch between each sword and the
spacing arm of the sword. Under these spacing and marking stop posts, respec-
conditions the armature extension moves tively.

ADJUSTING SCREW ARMATURE PIVOT
BRACKET LINK ) BRACKET-LINK SCREW

ARMATURE SPRING BRACKET ECCENTRIC

ARMATURE-BRACKET SCREWS STOP POST
ARMATURE BRACKET SOME GLEARANCE
UNOPERATED STOP SCREW NOT MORE THAN
OPERATED STOP NUT 0.040"

ARMATURE
MAGNET CORE

MAGNET - BRACKET
MOUNTING SCREWS

MAGNET BRACKET-

SWORD

LOCKING LEVER
%~ SELECTOR-LEVER SPRINGS

P)

SELECTOR CAM N
NO.| SELECTOR LEVER

0.002" TO 0.007"———/

LOCKING-LEVER SPRING

ARMATURE EXTENSION
TL 536335-A

Figure 223, Selector magnet and armature mechanisnn.
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0035" TO 0.037"

ARMATURE EXTENSION

SELECTOR CAM
NO.I SELECTOR LEVER

LOCKING WEDGE LOCKNUT ~

TM2215-179

Figure 22§, Sword arm clearance.

o ADJUSTMENT,

(1) Tighten the armature bracket mounting
serews just enongh to allow the bracket to
be moved by tapping it lightly. The
clearance between the sword and the stop
posts may be regulated by rotating the
armature bracket on its pivot.

(a) Iftheclearance is more than 0,040 inch,
move the bracket in a divection to bring
the armature toward the sword.

(6) If there is no clearance, move the
bracket in the opposite direction to
move the armature away from the
sword.

(2) Tighten both armature bracket screws,

(3) With the armature bracket set and both
serews li;_’hla-lll-t]. move the bracket eceen-

266. Armature Stops
(fig. 224)

a. Preparariox. The typing unit is resting on
its right side and the rangefinder is removed. The
magnet bracket mounting screws are loosened and
the magnet bracket is moved to its rearmost posi-
tion. The motor-stop mechanism is removed.
Unhook the locking lever spring (fig. 223).

b. Requiremexts, The right and left No, 1
sword arms should clear the associated arms of %
the selector armature extension .035 to 037 inch
when the front edge of the opposite sword arm is
against its armature-extension arm and the No. 1
selector lever is on the high part of its cam. Re-
hook the locking lever spring,

€. ADJUSTMEN

=}

tric against the bracket and tighten the (1) To adjust the clearance of the right arm,
SCrew. reposition the armature stop screw (fig.
N ofa e  cocentelerand Brack s Nk aar: '\\'llh the armature in its unoperated
mine the position of the armature bracket. If it positon.
jove th (2) To adjust the clearance of the left arm,
bracket, it may wed simply | reposition the armature stop nut with the
the two bracket screws, In ing armature in its operated position. If
bracket, hold the armature bracket against the .
: » while the two bracket serews are necessary, remove the nut and pinch the
slotted portion (fig. 225) to make the nut
= -
=
ADJUSTING NUT
TL50089
Pigare 225, ching armature stop nut, —
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tight on its screw. Either the armature
bracket or the magnet bracket may be re-
moved to permit the armature stop nut to
be removed. Recheck the right arm.
Rehook the locking lever spring.

267. Armature Locking Wedge

(fig. 926)

a. Prerararion. The typing unit is resting on
its right side and the rangefinder is removed. The
magnet bracket mounting serews are loosened and
the magnet bracket is moved to its rearmost posi-
tion. The motor-stop mechanism is removed.
Unhook the locking lever spring.

6. Requirearexts. There should be 0.008- to
0.012-inch clearance between the point of the

armature locking edge and the point of the lock-
ing lever when the locking lever is on the long high
part of the locking cam and the two points are in
line.

e, ApgustMeNT. Loosen the locking wedge
locknut. (fig. 221). Position the locking wedge
sward in its slot in the armature
extension. Tighten the lock nut. Rehook the
locking lever spring.

forward or ba

Naote, When making this adjustment on typing units
equipped with motor-stop mechanism, set the motor-stop
pawl latel so that the shoulder of the lateh is against the
front face of the armature extension (fig. 221),

268. Armature Locking Lever Spring Tension
(fig.226)

a. Preraratios.  The typing unit is resting on
its right side and the range finder is removed. The
magnet bracket mounting serews are loosened and
the magnet bracket is moved to its rearmost posi-

tion. The motor-stop mechanism is removed.

0.008" TO 0.01
ARMATURE LOCKING WEDGE

ARMATURE EXTENSION

LOCKING CAM-

5. Requiresmexts. With the locking lever on
the high part of the locking cam, hook a 82-ounce
ale in the spring hole of the locking lever and
pull in line with the spring. A pull of 10 to 14
ounces should be required to start the lever mov-
ing. If the armature locking lever spring fails
to meet requirements, replace it with a new spring.

269. Motor Stop

a. These teletypewriters are equipped with a
mechanical motor-stop mechanism which permits
the starting and stopping of the teletypwriter
upon receipt of proper impulses over the signal
line. Paragraphs 270 to 278, inclusive, apply to
teletypewriters equipped with the motor-stop
mechanism.

. At this point in the adjustment procedure
sequence, the motor-stop mechanism is removed
from the equipment. Replace the motor-stop
mechanism as follows:

(1) Place the motor-stop lever bracket in po-
sition and fasten in place with the two
motor-stop  lever bracket mounting
SCrews.

(2) Rehook the motor-stop lever spring.

270. Motor-Stop Lever Bracket
(fig. 227)

a. Preranarion.  Remove the typing unit from
the base and place the typing unit on its right
side. Remove the rangefinder assembly.

b. Requmenmexts, With the platen in the
FIGS position, set up the MOTOR-STOP com-
bination (upper case H) and rotate the main shaft
slowly until the motor-stop function lever is com-
pletely selected. The latching surface of the inner
motor-stop pawl should overtravel the extreme

VANE

T LEVER
SWORD

10 TO 14 OZS TO START
LEVER MOVING

LOCKING LEVER
LOCKING-LEVER SPRING

TLS36295-4

Figure 226, Armature locking wedge,
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INNER MOTOR-STOP PAWL-
MOTOR-STOP PAWL SPRING

172 TO | OZ. TO START PAWL MOVING

APPROX. EQUAL AND
NOT LESS THAN 010

LOCKING LEVER

LOCKING CAM

1 TO 1-1/2 02S. TO
START LEVER MOVING

RELEASE-LEVER STUD

MOTOR-STOP LEVER:

MOTOR STOP-LEVER BRACKET
MOTOR-STOP RELEASE- LEVER

MOTOR-STOP CONTACT LEVER

SOME CLEARANCE, NOT MORE THAN 0.006"

Figure 227,

rear surface of the motor-stop pawl lateh 0.010 to
0,025 inch when the armature is held in the mark-
ing position,

¢. AvoustaexT.,  Position the motor-stop lever
bracket by means of its enlarged mounting holes.
When making this adjustment, the motor-stop
pawl backstop should not be in contact with the
inner pawl.

271. Motor-Stop Lever Eccentric
(fig. 227)

a. Preeararion.  The typing unit is resting on
its right side and the rangefinder is removed.

b. RegumenmesTs. Rotate the main shaft until
the printing bail is in its extreme rear position and
the locking lever is on the high part of the locking
cam. Then, with the armature in the marking po-
sition, engage the inner motor-stop pawl with the
motor-stop pawl latech. The motor-stop lever ec-
centric should be in contact with the lower arm of
the motor-stop release lever when the release lever
stud touches the locking lever.

¢. ApsustaenT. Position the metor-stop lever
eccentric,
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OUTER MOTOR-STOP PAWL

MOTOR-STOP RELEASE-LEVER EGGENTRIC
0.010" TO 0.025"

1 OTOR-STOP PAWL BACKSTOP
MOTOR-STOP PAWL LATCH
DR STOP-LEVER SPRING BRACKET
MOTOR STOP-LEVER BACKSTOP SCREW

LOCKING NUT
MOTOR STOP-LEVER ECCENTRIC

ONTACT SPRING HELD OFF
ILE TAKING GONTACT-
LEVER SPRING TENSION

MOTOR-STOP CONTACT-
LEVER SPRING

T T>=——ECCENTRIC SCREW
4-1/4 TO 5-1/4 0ZS. TO
START LEVER MOVING

UNSHIFT-ON-SPACE CUTOUT LEVER
SPACE FUNCTION-LEVER EXTENSION
TL536355-4

Mechanical motor-stop mechanism.

272. Motor-Stop Lever Backstop Screw
(fig. 227)

a. Preranation.  The typing unit is resting on
its right side and the rangefinder is removed.

b. Reqummesments. With the platen in the
FIGS position, set up the MOTOR-STOP com-
bination (upper ease H) and rotate the main shaft
until the printing bail is in its extreme forward
position. Be sure that the motor-stop pawls are
released from the latch. There ghould be some
clearance, not over 0.002 inch, between the rear ex-
tension of the motor-stop function lever and the
lower edge of the motor-stop lever.

¢. AvsustMeExT. Loosen the backstop screw
locknut and position the backstop screw. Tighten
the locknut.

273. Motor-Stop Pawl Backstop
(fig. 227)
a. Prepararion. The typing unit is resting on
its right side and the rangefinder is removed.
b. Requirestexts.  With the printing bail in
its extreme rear position and the motor-stop re-
lease lever eccentric moved away from the outer
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stop pawl, the motor-stop latch should clear both
motor-stop pawls by an approximately equal dis-
tance (not less than 0.010 inch) when the arma-
ture is moved to the marking or spacing positions.

¢. Apsustaext. Loosen the motor-stop pawl
backstop mounting nut and rotate the backstop.
Tighten the nut.

274. Motor-Stop Release Lever Eccentric
(fig. 227)

#. Prepararion. The typing unit is resting on
its right side and the rangefinder is removed.

b. ReqummemesTs. Rotate the main shaft until
the printing bail is in its extreme rear position and
the locking lever is on the high part of the locking
cam. Then, with the armature in the marking
position, engage the inner motor-stop pawl with
the motor-stop pawl latch. The motor-stop release
lever eccentrie should just touch the outer motor-
stop pawl when the lower arm of the motor-stop
release lever is in contact with the motor-stop lever
eccentric and the outer pawl is against the motor-
stop pawl backstop.

o Apaustatent. Loosen the motor-stop release
lever eccentric mounting screw. Position the mo-
Tighten the

tor-stop release lever eccentric.
mounting serew.

275. Motor-Stop Pawl Spring Compression
(fig. 227)

a. Preparation. The typing unit is resting on
its right side and the rangefinder is removed.

. Requmesexts. With the printing bail in its
extreme rear position, hook an 8-ounce seale, held
in u horizontal position, over the inner motor-stop
pawl just in front of the backstop and pull at right
angles to the pawl. A pull of 14 to 1 ounce should
be required to start the pawl moving. If the mo-
tor-stop pawl spring fails to meet the require-
ments, replace it with a new spring.

276. Motor-Stop Lever Spring Tension
(fig. 227)

a. Preparation. The typing unit is resting on
its right side and the rangefinder is removed.

b. Requiresexnts. Unhook the motor-stop con-
tact lever spring, located toward the front of the
typing unit. With the motor-stop lever in the

unoperated position, hook an 8-ounce scale over
the head of the serew which mounts the motor-
stop lever eccentric, and pull toward the rear of
the teletypewriter. A pull of 1 fo 15 ounces
should be required to start the lever moving.

¢. ADJUSTMENT.

(1) Position the motor-stop lever spring
bracket. on the post of the selector unit.
Replace the motor-stop lever spring with
a new spring if moving the spring bracket
does not cause the old spring to meet the
requirements,

(2) Rehook the motor-stop contact lever
spring.

277. Motor-Stop Contact Lever Spring Tension
(fig. 227)

a. Prepararion. The typing unit is resting on
its right side.

b. Requines . Hold off the contact spring
located on the front of the typing unit if it rests
on the motor-stop contact lever.  Hool an 8-ounce
seale in the contact lever spring hole and pull in
line with the spring. A pull of 414 to 514 ounces
should be required to start the contact lever
moving.

¢. Apgusraext. If the motor-stop contact
lever spring fails to meet the requirements, replice
it with a new spring.

278. Motor-Stop Function-Lever Spring Ten-
sion
(fig. 228)

a. Prevarariox. The typing unit is removed
from the base. Pluce the typing unit in its normal
upright position.

». Requmesmexts.  With the motor-stop func-
tion Jever resting against the rear edges of the
vanes, but not selected, hook a 12-pound scale
under the extreme front end of the lever (located
on the front of the typing unit just above the right
end of the motor-stop contact spring assembly)
and pull at right angles to the lever and toward the
top of the teletypewriter. A pullof 5 to 6 pounds
should be required to start the lever moving.

¢. Apsustaent. If the motor-stop function-
Jever spring fails to meet the requirements, replace
it with a new spring.
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INTERMEDIATE LEVER
5T0 6 LBS TO START LEVER MOVING

MOUNTING SGREW

HEAVY CONTAGCT SPRING
LIGHT GONTACT SPRING:

SEND-REGEIVE
MECHANISM PLATE LE

SOME CLEARANGE,
NOT MORE THAN 0.006"

MOTOR-STOP FUNCTION LEVER
MOTOR-STOP CONTACT LEVER

@)
e o)

STOP BRACKET
T LEVER

UNIVERSAL FUNCTION-
LEVER EXTENSION
HEAVY CONTACT SPRING

LIGHT CONTACT SPRING
YMOUNTING SCREW

ME CLEARANCE, |
NOT MORE THAN 0.008"

BLANK FUNCTION-
LEVER EXTESION

UNSHIF T-ON-SPACE
CUTOUT LEVER

0.015"'T0 0.020"

[ AT LEAST 1/16"
[SOME CLEARANCE

~ [NOT MORE THAN 0.006"
TL536365-A

Figure 228, Mechanical motor-stop contacts,

279. Stop Lever Eccentric Screw
(fig. 229)

a. Prevarariox.  The rangefinder assembly is
removed from the typing unit.

b. Requiremexts.  The stop lever on the range-
finder assembly should overtravel the latehing sur-
face of the trip lateh not more than 0.006 inch.

¢, Apsustsest.  Position the stop lever eccen-
tric serew by loosening its locknut and turning the

screw as required.  When tightening the nut, be
careful not to disturb the adjustment.

280. Stop Lever Spring Tension
(fig. 230)
a. The range-finder assembly is removed from
the typing unit.
4. With the range-finder assembly bottom side
up, and with the trip-latch plunger held operated,

™ [« SOME CLEARANCE, NOT MORE THAN 0006"

LI

AT LEAST 0002"

ARMATURE TRIP-OFF

i

=
STOP-LEVER PLATE—={

STOP-LEVER

ECCENTRIC SCREW

ECCENTRIC SCREW '_|I

STOP LEVER
=

1 T0 I-1/2 0zZS. TO
START LATCH MOVING

TRIP-LATCH PLUNGER

TRIP- LATCH SPRING
TRIP LATCH

TM2215-180

Figure 220. Rangefinder assembly.
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STOP-LEVER PLATE

STOP LEVER

TL 536385-A

Figure 230. Stop lever spring.

hook an S-ounce scale at the end of the stop lever
on the range-finder assembly. A pull of 3] to 114
ounces should be required to start the lever moyv-
ing. If the stop lever spring fails to meet the
requirements, replace with a new spring.

281. Trip-Latch Spring Compression
(fig. 229)

«. The range-finder assembly is removed from
the typing unit.

#. Hold the range-finder assembly in a horizon-
tal position, as illustrated in figure 229, Apply the
push end of an S-ounce seale, held in a vertical
position, to the trip latch as near to the stop lever
us possible; push up. A push of 1 to 134 ounces
should be required to start the trip latch moving.
11 the trip-latch spring fails to meet the require-
ments, replace with a new spring.

¢, Remount the range-finder assembly. Be care-
ful that the trip-latch plunger does not jam against
the armature trip-off eccentric serew,

282. Armature Trip-Off Eccentric Screw
(fig. 231)

a. Prevarariox. The range-finder assembly is
on the typing unit and the typing unit is resting

on its right side. The magnet-bracket mounting
serews are loosened and the magnet bracket is
moved to its rearmost position. The motor-stop
mechanism is removed.

b. ReQUIREMEN

(1) There should be some clearance, not more
than 0.002 inch, between the stop lever
and trip latch when the armature is in
the unoperated position and the main
shaft is rotated until the stopping edge of
the stop lever is directly below the lateh-
ing surface of the trip latch.

(2) The trip-lateh plunger should have at
least 0.002-inch end play (fig. 229) when
the armature is in the marking position
and the stop lever is clear of the latching
surface of the trip latch,

¢. ADJUsTM s

(1) To obtain correct clenrance, position the
armature trip-off eccentric screw by
loosening its locknut and turning the
serew. Tighten the locknut.

(2) The second requivement (par. b (2)
above) rves as a check on the trip-off
eccentrie-serew adjustment and also on
the adjustment of the armature stops
(par. 266).

ARMATURE TRIP-OFF

[T —rre—

ECCGENTRIC SCREW

[ T T

|
1 | ERYE

i q
SOME CLEARANCE TRIP LATCH
NOT MORE THAN 0.002 T STOP LEVER
TM2215-181

Figure 231. Armalure irip-off eccenlric screic,
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283. Selector Magnet Coil Adjustment
(fig. 203)

The left edge of the core of the left magnet coil
should aline within 144 inch with the left edge of
the armature. Adjust by means of the magnet
coil mounting serews.

284. Magnet Bracket
(fig. 223)

a. Prevararion. The typing unit is resting on
its right side. The magnet-bracket mounting
serews are loosened and the magnet bracket is
moved to its rearmost position. The motor-stop
mechanism is removed.

5. Requimearents.  There should be 0.002- to
0.007-inch clearance between each magnet core and
the armature antifreeze strip when the armature
is against the operated stop nut (marking stop).*
The faces of the cores should be parallel to the face
of the armature, and the sides of the cores should
uline with the edges of the armature,

¢. AvqustmeNT,  Position the magnet bracket
by means of its enlarged mounting holes.

285. Range Finder
(fig. 189)

a. Place the type-bar carriage on the typing unit
and the typing unit on the base. The selector
armature spring tension measures 6 to 6 2 ounces
(par. 209). Connect the teletypewriter to a power
outlet and, if possible, to another teletypewriter
(us a souree of alternate R and Y impulses), The
motor-stop mechanism is removed. When using
the orientation range as a general test of the con-
dition of the teletypewriter mechanism, on units
equipped with a motor-stop mechanism, the motor-
stop mechanism should be in place while taking
the range. However, when taking the range at
this point in the adjustment sequence, the motor-
stop mechanism is removed from the selector unit.

6. Take the orientation range, as follows:

(1) Print (or, if possible, receive from an-
other teletypewriter) the letters R and Y.
(2) While RY is being printed or received,
loosen the index arm thumbscrew and
shift the index arm toward zero until
errors begin to appear in the printed let-
ters RY.
" iThls clearance should be 0003 to 0.010 inch when a
chrominm-plated armature is used.
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(3) Slowly move the arm back until the er-
rors disappear. This position indicates
one limit of the orientation range; note
the position on the scale.

(4) To find the other limit, repeat the pro-
cedure, described in paragraphs (2) and
(3) above, at the opposite end of the
scale,

(5) After the two limits (or extreme posi-
tions of perfect printing) have been
found, set the index arm of the range-
finder midway between these two points.

<. Position the armature spring adjusting serew,
as follows:

(1) Turn the armature spring adjusting
serew in a clockwise direction until er-
rors show in the RY.

Turn the adjusting serew in a counter-
clockwise direction, counting the num-
ber of turns necessary to bring the spring
to its high limit (where RY fails to print
properly).
(3) Half this number of turns backward (in
a clockwise direction) will position the
adjusting screw midway between its two
failing points,
(4) Lock the armature spring adjusting serew
in this position,
d. Recheck the orientation range (par. b above).

(@

—

286. Shift Mechanism

a. Tests and adjustments for the shift mecha-
nism are deseribed in paragraphs 287 through 300.

b. When a test or adjustment requires the re-
moval of the shift-detent spring, do not use the
spring hook supplied with Tool Equipment TE-
50 or TE-50-A to remove the spring; the shift-
detent spring is too heavy for the spring hook
and probably will break the hook,

¢. Experience in making tests and adjustments
indicates that the most logical and eflicient se-
quence for making tests and adjustments of the
shift meehanism is as described in the following
paragraphs.

287. Platen Unit Pilot Screws
(figs. 232 and 236)

a. Preparation. The typing unit may be on or
off the base.

b. Requirenests, The platen unit should be
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7~  midway between the side frames and should be
free on its bearings without side play.

c. AvyusrareNt. With the typing unit in its
normal upright position, disconnect the line-feed
and shift vertical links at the upper shoulder
screws. Unhook the platen balance spring and
the shift-detent spring. Position the platen unit
by means of its pilot screws. Then back off one
pilot serew until the platen unit has some side
play. Turn the pilot screw in just enough to take
up the side play. Reconnect the line-feed and shift
vertical links; rehook the platen balance spring
and the shift-detent spring. Do not tighten the
pilot serews to the extent that they cause a strain
on the side frames.

288. Platen Shift Stop Post
(fig. 232)

- . PREPARATION.
or off the base.

The typing unit may be on

LINE-FEED CHECK-LEVER SETSCREW

LINE-FEED CHECK LEVER

LINE-FEED CHECK-LEVER SPRING
7~ LINE-FEED CHECK-LEVER SHAFT-

LETTERS STOP SCREW
STOP-SCREW LOCKNUT

PLATEN-SHIFT STOP POST
PLATEN DETENT ROLLER

SHIFT DETENT

IOI'DI4

S TO STAR !
DETENT VING RY

FIGURES STOP SCREW

DETENT ECCENTRIC
SHOULDER SCREW

" STOP-SCREW LOCKNUT
SHIFT DETENT SPRING
SHIFT VERTIGAL LINK
- SHIFT-LINK TURN aucnu-:—-—-.
LINE-FEED BAIL ‘
s

5. RequiresexT. The top and bottom surfaces
of the platen shift stop post should be parallel to
a line through the center of the platen detent roller
serew and the platen pilot screw.

¢, ApsustaeNT. Loosen the platen shift stop
post nut and rotate the post. Tighten the nut.

289. LTRS Stop Screw
(fig. 232)

When the LTRS combination is selected, the
platen is in the unshift (down) position; when
the FIGS combination is selected, the platen is in
the shift (up) position.

a. Prevaramion. The type-bar carriage should
be in place on the typing unit. Remove the ribbon
from the ribbon carrier,

b. Reguinemexts. With the platen in LTRS
position and the letter N type bar held lightly
against the platen, the curved surface of the letter

2T0307S TO START
LEVER 60VING A

2T04 OZS TO START
PAWL MOVING
LINE-FEED PAWL

SINGLE - DOUBLE
LINE-FEED DETENT

‘E{u -1/4 TO3-1/4 LBS
TO SHIFT LEVER

(SINGLE-DOUBLE LINE-
FEED DETENT SPRING

MOUNTING SCREW
LINEFEED PAWL SPRING

SINGLE-DOUBLE
LINE'FEED LEVER

PLATEN SHAFT

'SOME CLEARANCE;
NOT MORE THAN 0.015"

PILOT SCREW

LINE-FEED PAWL LEVER

LINE-FEED LINK TURNBUCKLE
:JIE-FEED VERTICAL

TL 536405-a

l‘egmrc 232, Platen-shifting mechanism.
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N should fit the curved surface of the platen. The
contact of the two surfaces can be seen best if a
light is placed on the side of the type bar away
from the operator. To check further, insert a
sheet of paper with a carbon in the teletypewriter
and press the letter N firmly against the paper
andd platen. The impression made by the earbon
on the paper should be of uniform shade.

e. ApgusTMeENT. If the shading is lighter at
the bottom of the character, raise the L'TRS stop
serew. If the shading is lighter at the top, lower
the screw.

290. FIGS Stop Screw
(fig. 232)

a. PrEpanaTioN.
place on the typing unit.
the ribbon carrier.

b. RequiremenTs. The top of the figure 2 typed
with the platen in the FIGS position should be in
line with the top of the letter W typed with the
platen in the L'TRS position.

¢. Apsustatent. Raise or lower the FIGS stop

'I‘h\' [‘\']](“h'-ll‘ I'Ill'll
Install the ribbon on

Berew.

291. Figures, Letters, and Line-Feed Function-
Lever Spring Tensions
(fig. 253)

a, Prevararion. Remove the type-bar carriage
from the typing unit; place the typing unit on its
|'ig|'|l side.

6. Requiremexsts,  Select the blank combina-
tion and rotate the main shaft until the printing
bail is in its extreme forward position. Hook a
#2-ounce scale over the rear extension of the F1
LTRS, and LINE FEED function levers (in
turn) just in front of the lobes which eng: the
push bars and pull horizontally at right angles to
the respective function-lever rear extension. A
pull of 15 to 19 ounces should be required to start
ench of these function levers moving. When
checking these tensions, hold the push bars away
from the function levers.

e. Apauvstmest.  If any function-lever spring
fails to meet the requirements, replace it.

292. Space Function-Lever Spring Tension

(fig. 233)

. PREPARATION.
its right side.

The typing unit is resting on
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b. Requiesmexts.  With the space function
lever resting against the vanes, but not selected,
hook a 32-ounce scale over the rear extension of the
lever, just in front of the lobe, and pull horizon-
tally at right angles to the rear extension. A pull
of 12 to 16 ounces should be required to start the
space function lever moving. When checking the
tension. hold the LTRS push bar away from the
function lever.

e. Avoustmest. If the space function-lever
spring fails to meet requirements, replace it with
L new spring.

293. Blank Printing and Spacing Cut-Out
Function-Lever Spring Tension

This adjustment applies only to teletypewriters
equipped with a special funetion lever to prevent
printing and spacing when the blank combination
is selected.

a. Preeararion. The type-bar carriage is re-
moved from the typing unit and the typing unit is
removed from the base.  Place the typing unit in
its normal upright position.

b, Requimeaexts,  Rotate the main shaft until
the printing bail is in its extreme rear position.
Then unhook the blank printing and spacing cut-
out function-lever spring from the spring plate.
Hook a 32-ounce scale in the spring eye. A pull
of 22 to 30 ounces is required to stretch the spring
to its position length. Rehook the spring.

¢. Avaustsest. If the printing and spacing
cut-out function-lever spring fails to meet require-
ments, replace with a new spring.

294. Function-Bail Blade
(g, 235)

If the LTRS and FI1GS shift mechanism has
not been adjusted, it will be necessary to loosen
the mounting serews of the shift bell crank operat-
ing-lever bracket (shift-link bracket) (fig. 234)
and move the bracket to its extreme rear position
before proceeding with the function-bail blade

adjustment.

a. Preranarion. Place the typing unit on its
right side,

b. REQUIREMENTS.
(1) With the FIGS, LINE FEED. and LTRS
function levers alternately selected and
the main shaft rotated until the travel of
the function-lever bail is blocked by the
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Figure 233. Function-lever eatensions.
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= FUNCTION-LEVER BAIL o
——~————0.004" T0 0.0157

[>=——— NO.| VANE
==

b———wucs

FUNCTION BAIL: TION-LEVER
BAIL ROLLER
61H VANE
FUNCTION-BAIL BLADE
FIGURES

|FUNCTION LEVER

TL 536425-4

Figure 235. Function bail.

selected function lever, there shonld be both ends of the function-bail blade to
0.004- to 0.015-inch clearance between the obtain specified clearances.
rear edge of the No. 1 vane and the back
of the noteh in the selected function lever ~ 295. Unshift-on-Space Cut-Out Lever 3
(fig. 285). (figs. 227 and 233)

@ “‘.ith thopunshitt-an-space.cirt; ouiglgfas a. Prepararion. The typing unit is resting on
(fig. 233) released from the lower exten- N e o s <
: : its right side.
sion of the space function lever, place 3. RequIREAsENTS,
l‘]m patany “]EE EIGS position; select ﬂ.le (1) If it is desired that the platen return to
space combination, and rotate the main the LIRS position when the space com- @\

shaft until the function-lever bail roller
just leaves the cam surface of the space
function lever. Under this condition,
the clearance between the rear edge of
No. 1 vane and the back of the notch in
the space function lever should be 0.004
to 0.015 inch (fig. 235).

¢. ADIUSTMENT.

(1)

Select the FIGS function lever. Raise
or the lower the right (with respect to the
front of the typing unit) end of the func-
tion-bail blade in its mounting slots to
abtain the specified clearance between the
rear edge of the No. 1 vane and the back
of the notch in the FIGS function lever.
Select the LINE FEED function lever
and adjust the left end of the function-
bail blade, by raising or lowering it, to
obtain the specified clearance between the
rear edge of the No. 1 vane and the back
of the notch in the LINE FEED function

bination is received, rotate the unshift-"

on-space cut-out lever counterclockwise
(as viewed from the bottom of the tele-
typewriter) against its stop. Tighten
the cut-out lever eccentric-screw locknut
to hold the cut-out lever in this position.
If it is desired that the platen should net
return to the LTRS position when the
space combination is received, rotate the
unshift-on-space cut-out lever clockwise
(as viewed from the bottom of the tele-
typewriter), so that the hooked end of
the cut-out lever is to the rear of the space
function-lever extension and the cut-out
lever touches the side of the space fune-
tion-lever extension. There should be
some clearance, not more than 0,006 inch,
between the rear surface of the space
function-lever extension and the cut-out
lever.

L 3~

lever. ¢. Apsusryest. Remove the T lever and at-

(3) If requirements are not met when the tached mechanism (fig. 228) from its mounting
LTRS and space function levers are se- post and loosen the cut-out lever eccentric-serew
lected, it may be necessary to readjust nut. Position the cut-out lever and the eccentric -~
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serew and then tighten the locknut. Replace the
T lever and attached mechanism.

296. LTRS and FIGS Shift
(figs. 232 and 233)

a. Preparation. The typing unit is removed
from the base; place the typing unit in its normal
upright position. Unhook the shift-detent spring
and the platen balance spring (figs. 232 and 236).

4. REQUIREMENTS.

(1) Place the platen in the FIGS position
(up). Select the LTRS combination.
Rotate the main shaft until the funection-
bail blade moves the LTRS push bar to
its extreme rear position. The shift stop
post should move to within 0.010 to 0.025
inch of the LTRS stop screw.

Place the platen in the ITRS position
(down). Select the FIGS combination,
Rotate the main shaft until the function-
bail blade moves the FIGS push bar to
its extreme rear position. The shift stop
post should move to within 0.010 to 0.025
inch of the FIGS stop serew.

¢. ADJUSTMENT.

(1) Place the shift bell erank operating-lever
bracket (shift-link bracket (fig. 234)) in
the middle of the adjustment provided by
the mounting slots and tighten the
mounting screws. Place the typing unit
on its right side and rotate the main shaft
until the function bail is in its extreme
forward position. Adjust the turnbuckle
on the shift link so as to equalize (within
0.010 inch) the clearance between the
funection-bail blade and the shoulder on
the LTRS push bar when the platen is in
the FIGS position. The clearance be-
tween the function-bail blade and the
shoulder on the FIGS push bar should be
the same when the platen is in the LTRS
position.

Select the LTRS and FIGS combinations
alternately and check for the specified
clearances between the shift stop post and
the LTRS and FIGS stop serews as de-
scribed in subparagraph & above. If
either of these clearances is greater
than 0.025 inch, move the shift bell
crank operating-lever bracket (shift-link
bracket) toward the front of the unit. If

©
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either clearance is less than 0.010 inch,
move the shift bell crank operating-lever
bracket toward the rear.

After adjusting the shift bell crank oper-
ating-lever bracket, a slight readjustment
of the shift-link turnbuckle may be neces-
sary to bring both clearances within the
specified limits (par. & above).

(4) Rehook the shift-detent spring and the

platen balance spring.
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297. Platen Balance Spring Tension
(fig. 236)

a. PreraraTioN. The typing unit may be on or
off the base.

b. Requmesment. With the platen in LTRS
position, unhook the platen balance spring from
the platen unit side frame. It should require 314
to & pounds to pull the spring to position length on
units equipped with cast-iron platen brackets;
114 to 2 pounds on units equipped with aluminum
platen brackets. Rehook the platen balance
spring.

¢. Apyustyexnt. If the platen balance spring
fails to meet requirements, replace it with a new
spring.

298. Shift Detent
(fig. 232)

a. PreparaioN. The typing unit may be on or
off the base.

b. Requmeaexts, When the platen is shifted
from the FIGS to the LTRS position, and vice
versa, the platent detent roller should ride equally
on either side of the shift detent.

¢. ApsustMenT. Position the shift detent by
loosening the locknut and turning the shift-detent
eccentric shoulder screw. Tighten the locknut.

299. Shift-Detent Spring Tension
(fig. 232)

a. Prevaration. The typing unit may be on
or off the base.

b. Requiresmexts. Hook a 25-pound seale over
the extension on the shift detent and pull in line
with the spring. A pull of 10 to 14 pounds should
be required to start the detent moving.

e. Apyusrment. If the shift-detent spring
fails to meet requirements, replace it with a new
spring.
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Figure 236. Line-feed mechanism and platen balunce spring.

300. LTRS and FIGS Push-Bar Spring Tensions
(fig. 234)

a. Preraration. Place the typing unit on its
right side.

b. Requmemexts. With the platen in the
LTRS position (down), select any character and
rotate the main shaft until the printing bail is
in its extreme forward position. Place the push
end of an 8-ounce scale directly beneath the notch
on the LIRS and FIGS push bars, alternately,
and push horizontally at right angles to the bar.
A push of 3 to 5 ounces is required to start either
push bar moving.

¢. Apyusrament. If either push-bar spring fails
to meet requirements, replace the respective push-
bar spring.

301. Line-Feed and Paper-Feed Mechanisms

a. The line-feed mechanism tests and adjust-
ments are described in paragraphs 303 through
314. For a description of the line-feed sequence
of operations, see paragraph 104.

b. The paper-feed mechanism tests and adjust-
ments are described in paragraphs 315 through
324,

e. Location (right or left) directions are with
respect to the front of the typing unit.

d. Experience in making tests and adjustments
indicates that the most logical and efficient se-
quence for making tests and adjustments of the
line-feed and paper-feed mechanisms is the order
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in which the procedures are presented in the fol-
lowing paragraphs. A change in any one of a
chain of adjustments requires that all related

.adjustments be checked.

302. Platen Shaft
(fig. 250)

Before testing the platen shaft for end play,
be sure that the three screws on the right end of the
platen are securely seated into the shaft.

a. Preparation. The typing unit may be on or
off the base.

b. Requizemexts. The platen shaft should
have some end play, not more than 0.004 inch.

¢. Apsustaent. Position the friction assembly
on the platen shaft by loosening the friction as-
sembly setserews and moving the friction assembly
as required. Tighten the setscrews.

303. Single-Double Line-Feed Detent
(fig. 232)

a. Preparation. The typing unit may be on or
off the base.

b. RequiremeENTs. When the single-double
line-feed lever is shifted from the single to the
double line-feed position, or viee versa, the hump
on the detent spring should travel equally on
cither side of the detent.

e. AvaustmeNsT. Position the detent by loosen-
ing its mounting screw and moving the detent as
required. Tighten the mounting screw.

)
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304. Single-Double Line-Feed Detent Spring
Pressure
(fig. 232)

a. PreparatioN. The typing unit may be on or
off the base.

b. RequiremenTs. With the single-double line-
feed lever in the single line-feed position (up),
hook a 12-pound scale, held in a horizontal posi-
tion, over the extension of the lever and pull
toward the front. A pull of 114 to 314 pounds is
required to move the lever to the double line-feed
position.

¢, Apsusraext. If the single-double line-feed
detent. spring fails to meet requirements, replace
with a new spring.

305. Line-Feed Detent Lever

@. Prerararion. The typing unit may be on or
off the base.

b. Requiremexts (fig. 232). With the single-
double line-feed lever in the single line-feed posi-
tion (up) and the line-feed bail operated by hand.
the line-feed pawl, when sliding off the rear edge
of the single-double line-feed lever, should just
miss the edge of a tooth on the line-feed ratchet.

e, ApsustaesT (fig. 236). Loosen the detent-
lever eccentric-screw nut and turn the eccentric
screw so as to rotate the platen, by means of the
detent lever, to obtain the requirement. Tighten
the detent-lever eccentric-screw nut and check the
adjustment for all the teeth on the line-feed
ratchet. There are two positions of the detent-
lever eccentric screw which will provide correct
adjustment. Use the position which applies the
least tension to the detent-lever spring, and be
sure that the detent roller rests in the bottom of a
notch on the detent ratchet.

306. Line-Feed Link Turnbuckle
(fig. 232)

a. Pueparation. The typing unit is removed
from the base.

t. Requiresments. With the single-double
line-feed lever in the single line-feed position, se-
lect the LINE FEED combination and rotate the
main shaft until the line-feed push bar is being
stripped from the function-bail blade. TUnder
this condition, the platen should rotate one line
space, the detent roller should rest in the hollow
between two ratchet teeth, and there should be

some clearance, not more than 0.015 inch, between
the line-feed pawl and the front face of a tooth
on the ratchet. Check each tooth on the ratchet
for this clearance. When gaging clearances, the
play in the line-feed mechanism should be taken
up in a direction to make the clearance a maximum
by pressing forward on the line-feed pawl.

¢. ApgustaeNnt. Place the typing unit on its
right side. Adjust the length of the line-feed
link by means of its turnbuckle.

307. Line-Feed Push-Bar Spring Tension
(fig. 233)

a. Preparation. Place the typing unit on its
right side.

b. RequmesmexTt. With the printing bail in its
extreme rear position, apply the push end of an
S-ounce scale to the line-feed push bar, just to the
rear of the line-feed function lever extension, and
push horizontally at right angles to the bar. A
push of 134 to 214 ounces is required to start the
push bar moving.

¢. ApjustmenTt. If the line-feed push-bar
spring fails to meet requirements, replace it with a
new spring.

308. Line-Feed Detent-Lever Spring Tension
(fig. 236)

a. Preparamion. The typing unit may be on or
off the base.

b. Requmesments,  With the typing unit in its
normal upright position, hook a 12-pound scale
over the head of the detent roller mounting serew
and pull at right angles to the detent lever. A
pull of 5 to 6 pounds is required to start the detent
lever moving.

c. ApsustamesT. If the line-feed detent-lever
spring fails to meet requirements, replace it with a
new spring.

309. Line-Feed Pawl Spring Tension
(fig. 232)

a. PreparatioN. The typing unit may be on or
off the base.

b. Requmesents, With the single-double
line-feed lever in the double line-feed position and
the line-feed pawl in its unoperated position, hook
an 8-ounce scale under the line-feed pawl, just to
the rear of the notch, and pull straight up. A pull
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of 2 to 4 ounces is required to start the pawl
moving.

¢. ApjustmENnT. If the line-feed pawl spring
fails to meet requirements, replace it with a new

spring.

310. Line-Feed Check Screw
(fig. 236)

Note. See paragraph 104 for line-feed check (stop)
sequence of operations.

a. PreparatioN. The typing unit may be on
or off the base.

0. Requiresents. Select the LINE FEED
combination and rotate the main shaft. The line-
feed check screw should drop in the 12th notch
from the detent roller when line-feed ratchets
having 33 teeth are used, and in the 14th notch
when ratehets having 37 teeth are used. (When
counting the notches, start with the notch just
nbove the detent roller.) When the check serew
is held in the bottom of a notch on the ratchet,
there should be some clearance, not more than
0.020 inch, between the front face of the screw
and the face of the tooth, at the point of minimum
clearance.

¢. ApsustmeNT. Loosen the line-feed check-
screw locknut and position the check serew to
meet requirements. Tighten the locknut. Rotate
the platen roll and check the clearance in each
noteh of the ratchet. If necessary, loosen the
clamping nut of the line-feed check post stop
serew, and back off the stop screw before making
the adjustment.

311. Line-Feed Check Post Stop Screw
(fig. 236)

@. Prerararion. The typing unit may be on or
off the base.

b. Requimements. Hold the line-feed check
post stop serew down against the crossbar casting.
When the platen is rotated, the line-feed check
post stop serew should clear each detent ratchet
tooth by 0.015 to 0.030 inch. Check every eighth
or ninth tooth on the detent ratchet.

¢. Apsustaent. Loosen the check post clamp-
ing nut and position the line-feed check post stop
serew. Before tightening the clamping nut, make
sure that the line-feed check post is against the
inner side of the crossbar casting and that the end
of the line-feed check-lever shaft (fig. 232) is flush
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with the outer surface of the casting. Tighten
the clamping nut.

312. Line-Feed Check Lever

(figs. 232 and 236)

a. PreparatioN. The typing unit may be on
or off the base,

b. RequiremexnTts. Select the LINE FEED
combination and rotate the main shaft until the
line-feed pawl has reached its farthest travel in
rotating the platen. The line-feed pawl lever
should be in contact with the check lever, and
there should be some clearance, not more than
0.015 inch, between the lower edge of the line-
feed check screw and the bottom of any notch in
the detent ratchet.

e. ApjustmexnT.  Loosen the line-feed check-
lever setserew and position the line-feed check
lever. Before tightening the setserew, malke sure
that the shaft has some end play, not more than
0.004 inch. When checking the clearance between
the line-feed check serew and the ratchet, take up
the play of the line-feed check-lever shaft in its
right bearing to obtain the maximum clearance.

313. Line-Feed Check-Lever Spring Tension
(fig. 232)

a. Prerararion. The typing unit may be on or
off the base.

b. Requmesexts. With the line-feed pawl in
the forward position, hook an 8-ounce seale under
the head of the check-lever setserew and pull at
right angles to the setscrew. A pull of 2 to 8
ounces should be required to start the lever moyv-
ing.

¢. Apsustsent. If the line-feed check-lever
spring fails to meet requirements, replace it with
a new spring.

314. Pressure Roller Release Shaft Collars
(fig. 237)

a. Prerararion. The typing unit may be on
or off the base.
b. REQUIREMENTS.

(1) The pressure roller release shaft should
have some end play, not more than 0.004
inch.

(2) With the right collar against the casting,
there should be 84a to 740-inch clearance
between the boss just to the rear of the
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Figure 237. Pressure roller release mechanism.
e platen shaft boss and the pressure roller of both of the pressure roller release cams should
Y release shaft arm when the arm is oppo-  rest on the high parts of their respective pressure
site the boss. roller release levers.
¢. ADJUSTMENTS, ¢. Ansustsest. Position the cams on the re-
(1) Adjust the end play by moving the left lease shaft by loosening the release can setscrews
collar. and moving the cams as required. Tighten the
(2) Adjust the clearance of the pressure rol-  setscrews.
f ler release shaft arm by moving the right
collar. 316. Pressure Roller Tension Spring
(fig. 238)
315. Pressure Roller Release Cams 1E : .
e a. Preraration. The typing unit may be on
(fig. 238) :
or off the base.
«. PreparaTioN. The typing unit may be on b. Requmentents.  With the pressure roller re-
or off the base. lease shaft arm in its forward position, hook a 12-
. Requimesmests. With the pressure roller re-  pound scale over the lower end of each pressure
lease shaft arm in its rear (with respect to the  roller tension spring adjusting lever, in turn, just
front of the typing unit) position, the high parts  above the spring, and pull in line with the spring.
. PRESSURE-ROLLER TENSION
PRESSURE-ROLLER RELEASE SHAFT arM—— _ A ) - SPRING ADJUSTING-LEVER SCREW
LOCKNUT
& PRESSURE-ROLLER RELEASE LEVER—
PRESSURE-ROLLER TENSION=
—{SPRING ADJUSTING LEVER
CASTING:
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1 LEVER MOVING.
RELEASE-LEVER SHAFT PRESSURE-ROLLER TENSION SPRING
N\ RELEASE-CAM SETSCREW
PRESSURE-ROLLER RELEASE CaM PRESSURE-ROLLER RELEASE SHAFT
TL 53645-54
£ Figure 238. Pressure roller release cams and tension springs.
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A pull of 5 to 6 pounds is required to start the
adjusting lever moving.

c. ApyustMENT. Loosen the locknut and turn
the pressure roller tension spring adjusting lever
screw. Tighten the locknut.

317. Pressure Roller Release Lever Shafts
(fig. 237)

a. PreraratioN. The typing unit may be on
or off the base.

4. Requiremests. With the inner surface of
the paper chute mounting extensions against the
casting, the outer ends of the release lever shafts
should project beyond the outer surfaces of the
paper chute mounting extensions by not more
than 3;, to 34, inch.

¢. ApgustmeNT. Position the release lever
shafts by loosening their setscrews and moving the
shafts as required. Tighten the setserews.

318. Paper Chute Springs Tension
(B, fig. 239)

@. Prerararioy. The typing unit may be on
or off the base.

b. Requinpmests, With the pressure roller re-
lease shaft arm in its rear position, hook an
8-ounce scale over the rear edge of the paper
chute, midway between the side frames, and pull
at right angles to the rear flat surface. A pull of
2 to 4 ounces is required to start the paper chute
moving.

¢. Avsustaent. If the paper chute springs
fail to meet requirements, replace with new
springs,

319. Paper Chute Adjustment

With one side of the paper chute touching its
associated end boss on the platen crossbar, the
other side of the chute should touch or be within
0.004 inch of touching its associated end boss; also,
when one or both sides of the paper chute are
touching their associated end hosses on the platen
crosshar, there should be some clearance, not more
than 0.020 inch, between the front edge of the
paper chute and the surface of the platen. To
adjust, bend the chute manually to meet the above
requirements. Rotate the platen shaft to see that
the paper chute does not bind the platen.
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320. Paper Fingers
(B, fig. 239)

XNote. Omit this adjustment if the teletypewriter is
equipped with sprocket feed mechanism.

a. Prepararion. The typing unit may be on or
off the base.

b. Requirescents. With both paper fingers
resting against the platen, the paper finger shaft
stop arm should clear its stop post 0.004 to 0.020
inch. When paper 8% inches wide is used, the
outer edge of the lower portion of each finger
should be within 34, inch of the end of the rubber
portion of the platen and should not extend be-
yond the end of the rubber portion. When paper
less than 814 inches wide is used, the left finger
should be moved inward correspondingly.

¢. Asusruest. Loosen the right paper finger
setscrew and position the right paper finger to
provide the specified clearance between the paper
finger shaft stop arm and the stop post. Tighten
the setscrew. Set the left paper finger, in the
same manner, to correspond to the width of the
paper.

321. Paper Fingers Shaft Spring Tension
(B, fig. 239)

a. Prepararion. The typing unit may be on or
off the base.

b. Requmemexts, Hook a 32-ounce scale over
the paper finger shaft stop arm, just above the stop
post, and pull in line with the spring. A pull of
14 to 18 ounces should be required to start the stop
arm moving,

o. Apjustment. If the paper finger shaft
spring fails to meet requirements, replace it with
a new spring.

322. Paper Straightener Rod Stops
(B, fig. 239)

a. PrepararioN.  The typing unit may be on or
off the base.

b. Requmescexts, When the paper straight-
ener rod is in its extreme upward position, the
clearance between the straightener rod and the
blocking edge of the stops should be 0.030 to 0.050
inch.

¢. ApsustseNT. Loosen the paper straight-
ener rod stops mounting screws and position the
stops by means of their slots. Tighten the mount-
ing screws.
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PAPER-GUIDE SETSGREW.

PAPER-FINGER SHAFT STOP POST

Figure 239.

323. Paper Straightener Rod Springs Tension
(B, fig. 239)

a. Prerararion. The typing unit may be on or
off the base.

b. Requiresmexnts, Hook a 32-ounce scale over
the ends of the paper straightener rod levers where
the springs are hooked and pull in line with the
springs. A pull of 8 to 12 ounces is required to
start the levers moving.

e. Avyustaent. If either paper straightener
rod spring fails to meet requirements, replace the
defective spring.

324. Paper Guides
(A, fig. 239)

a. PREPARATION.
off the base.

b. RequireMeNTS. The outer side of each paper
guide should be 0.040 to 0.050 inch from the
shoulder on its end of the straightener rod.

¢, ApyustamexT. Position the paper guides on
the shaft by loosening the paper guide setscrews
and moving the guides as required. Tighten the
setscrews.

The typing unit may be on or

041738—51——18

0.040 TO 0.050"
PAPER GUIDE

27T040IS TO START
CHUTE MOVING

.030'T00.050" - oS
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— |ROD LEVER

87012 OIS TO START
LEVER MOVING

PAPER STRAIGHTENER-ROD SPRING
PRESSURE-ROLLER RELEASE SHAFT

PAPER CHUTE
B

TL 53646-SA

Paper chute, paper fingers, and paper straightener rod.

325. Spacing Escapement Pawl Operating
Arm

(fig. 240)

a. PREPARATION,
base.

b. Requimesexts,  Select the LINE FEED
combination. Turn the governor wheel assembly
counterclockwise with respect to the front of the
base; this will rotate the main shaft. Rotate the
main shaft by means of the governor wheel as-
sembly until the function-lever bail rests on the
line-feed function lever. There should be 0.020-
to 0.040-inch clearance between the rear spacing
escapement pawl and the low part of the spacing
escapement ratchet,

¢. ApsustaeNt. Loosen the spacing escape-
ment pawl operating arm mounting screws and po-
sition the arm. Tighten the mounting screws.

Install the typing unit on the

326. Spacing Escapement Pawl Spring Ten-
sion
(fig. 240)
a. PrerararioN. The typing unit is removed
from the base.

b. Requiremexts. Rotate the main shaft until
the printing bail is in its extreme rear position.
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Figure 23j0. Spacing escapemeént paicls.

Hook a 82-ounce seale under the front spacing es-
capement pawl at the point where the pawl rests
agninst the escapement pawl operating arm; pull
straight up. A pull of 10 to 14 ounces should be
required to start the pawl moving,

¢. AvsustmeNT. If the spacing escapement
pawl spring fails to meet requirements, replace it
with a new spring.

327. Margin-Bell Hammer
(fig. 241)

a. Preraration. The typing unit may be on or
off the base.

b. Requirements.  With the bell hammer arm
resting against the stop post, the clearance be-
tween the bell and the bell hammer should be
0.020 to 0.060 inch.

¢. ApsusrmeNT. Bend the bell hammer arm
along its entire length, avoiding a sharp bend at
any point.

MARGIN-BELL BRACKET
MARGIN-BELL CAM
SPRING POST

MARGIN-BELL HAMMER SPRING’

328. Margin-Bell Hammer Spring Tension
(fig. 241)

a. Prerararion.  The typing unit may be on or
off the base.

b. Requmemexts. Hook a 32-ounce scale over
the bell hammer arm directly below the spring
and pull in line with the spring. A pull of 1014
to 1314 ounces should be required to start the arm
moving.

¢. Apgusraext. If the margin-bell hammer
spring fails to meet requirements, replace it with
1 new spring.

329. Signal Bell Hammer Spring Tension
(A, fig. 242)
a. Preparatiox. The typing unit may be on or
off the base.
5. Reguireamexts, With the bell latech bar in
its latched position, hook an 8-ounce scale over the
upper end of the bell hammer arm extension, Pull

TL53648-5A

Figure 241.  Margin-bell hammer.
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atb right angles to the inner straight edge of the
extension. A pull of 3 to 5 ounces should be re-
quired to start the bell hammer moving.

c. ApsustmeNT. Replace with a new spring if
the signal bell hammer spring fails to meet require-
ments.

330. Signal Bell Latch-Bar Latch Shims
(A, fig. 242)

«. PreparatioN. Remove the typing unit from
the base and place the unit on its right side.

t. RequiremeNts, With the platen in the
LTRS position (down), set up the letter S com-
bination ; rotate the main shaft until the printing
bail is in its extreme forward position. When the
front shoulder of the bell latch bar is fully latched
on its lateh. the clearance between the bell lateh
bar and the lobe on the rear extension of the bell
function lever should be 0.004 to 0.010 inch.

¢. ApgyustMeNT.  Add or remove shims between
the latch and the function-lever comb.

331. Signal Bell Latch-Bar Latch
(A, fig. 242)

a. PreraratioN. The typing unit is resting on
its right side.

. Requirestents,  With the main shaft rotated
until the funetion bail is in its extreme rear posi-
tion, there should be a clearance of 0.010 to 0,020
inch between the front shoulder of the bell latch
bar and its latech. When checking this clearance,
the shoulder on the bell reset bar should be fully
engaged with the function-bail blade.

e. ApgustsENT. Loosen the mounting screws
and position the bell latch-bar latch toward the
front or rear by means of its mounting slots.
Tighten the mounting screws.

332. Signal Bell Hammer Backstop
(A, fig. 242)

@. Preparation. The typing unit may be on or
off the base,

b. Requiresents. With the bell lateh bar in
its latehed position, the clearance between the bell
hammer arm extension and the bell operating lever
should be 0.020 to 0.040 inch.

¢. ApsustaexT. Loosen the mounting screws
and position the backstop by means of its mount-
ing slots. Tighten the mounting serews.

333. Signal Bell Operating-Lever Spring Ten-
sion
(A, fig. 242)

a. Preraration. The typing unit may be on or
off the base.

5. Requmesments. Unhook the bell reset-bar
spring. With the rear shoulder of the bell latch
bar resting against the bell latch-bar latch, hook
a 12-pound scale under the head of the bell oper-
ating-lever screw and pull parallel to the latch
bar. A pull of 114 to 214 pounds should be re-
quired to start the lever moving. Rehook the bell
reset-bar spring.

e. AvaustaesT. Replace the spring if the sig-
nal bell operating-lever spring fails to meet re-
quirements.

334. Signal Bell Reset-Bar Spring Tension
(B, fig. 242)

a. Preparation. The typing unit is removed
from the base. Place the typing unit on its right
side.

b. Requirements. Rotate the main shaft until
the function bail is in its extreme forward posi-
tion. With the front shoulder of the latch bar
resting against the latch, hook an S-ounce scale
over the reset bar, just in front of the shoulder,
and pull at right angles to the reset bar. A pull
of 3 to 5 ounces should be required to start the reset
bar moving.

¢. Apsustament. Replace the spring if the sig-
nal bell reset-bar spring fails to meet requirements.

335. Signal Bell Function-Lever Spring Ten-
sion
(A, fig. 242)

a. Preparation. The typing unit is resting on
its right side.

b. Requiresrexts.  Select any character and
rotate the main shaft until the bell function lever
rests against the vanes, but is not selected. Hook
2 12-pound scale over the rear extension of the bell
function lever, just in front of the lobe that en-
gages the bell latch bar, and pull at right angles
to the lever. A pull of 134 to 214 pounds should
be required to start the lever moving.

¢. ApsustaeNt.  Replace with a new spring if
the signal bell function-lever fails to meet require-
ments.
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BELL LATCH BAR
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BELL FUNCTION-LEVER EXTENSION
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BELL LATCH-BAR LATCH

A

TL 53649-5A

Figure 2j2. Signal bell mechanism.

336. Carriage-Return Latch-Bar Latch Shims
(fig. 243)

@. PrevararioN.  The typing unit is resting on
its right side.

b. Requmements. With the letter O combina-
tion selected and the main shaft rotated until the
printing bail is in its extreme forward position,
there should be 0.004- to 0.010-inch clearance be-
tween the carriage-return latch bar and the lobe

AL

?7/ V/p{/////:
A
%
7

GARRIAGE-RETURN
OPERATING-LEVER
STOP SCREW

on the rear extension of the carringe-return func-
tion lever. When checking this clearance, the
shoulder on the carriage-return Intch bar should
be fully latched on the latch similar to the signal
bell latch-bar latch shims adjustment (par. 330
and A, fig. 242).

0. ApsjustMENT. Add or remove shims between
the carriage-return latch-bar latch and the func-
tion-lever comb,

CARRIAGE-RETURN OPERATING LEVER
RRIAGE-RETURN CLUTCH FORK

DRIVING CLUTCH MEMBER
DRIVEN CLUTCH MEMBER

RRIAGE-RETURN CLUTCH SPRING
RESET BAR

RESET-BAR SPRING

/————CARRIAGE-RETURN LATCH BAR
CARRIAGE- RETURN
- FUNCTION LEVER,

s

SHIMS.
IAGE-RETURN
u\f LATCH-BAR LATCH

410 2-| T
-3/4 TO 2-1/4 LBS TO
TLE3650-5A

Figure 243. Carriage-return mechanism.
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337. Carringe-Return Latch-Bar Laich
(fig. 243)

a. Prepararion. The typing unit is resting on
its right side.

b. Requirenmexts., With the main shaft rotated
until the function bail is in its extreme rear posi-
tion, the clearance between the shoulder on the
carringe-return latch bar and the latch should be
0.010 to 0.020 inch. When checking this clear-
ance, the shoulder on the carriage-return reset bar
should be fully engaged with the function-bail
blade (similar to the signal bell latch-bar adjust-
ment) (A, fig. 242).

¢. Apaustsent. Loosen the mounting screws
and position the latch to front or rear by means of
its mounting slots. Tighten the mounting screws.

338. Carriage-Return Lock-Bar Latch Eccentric
Screw
(fig. 244)

a. Prepararion. The typing unit may be on or
off the base, and the rear of the unit toward the
operator.

b. Requiresrents, With the front end of the
dash-pot lever held in its extreme left position,
clenrance between the lower edge of the carriage-
return lock-bar latch and the upper edge of the
lock bar should be 0.006 to 0.015 inch. When
checking this clearance, take up all the play be-
tween the lock bar and the shoulder stud in a direc-
tion to make the clearance a minimum.

¢. ApjustseNT, Adjust by means of the lock-
bar latch eccentric screw. There are two posi-
tions of the lock-bar latch eccentric screw at which
proper adjustment can be obtained. Use the posi-
tion which gives the greater tension to the latch
spring.

NCE, NOT MORE THAN 0.002=

339. Carriage-Return Lock-Bar Latch Spring
Tension
(fig. 244)

a. Prerararion. The typing unit may be on or
off the base, and the rear of the unit toward the
operator.

b. Requirements, With the carriage-return
lock-bar latch unlatched, resting on the upper part
of the carriage-return lock bar, hook a 32-ounce
scale over the latch, just below the spring, and pull
parallel to the lock bar. A pull of 7 to 10 ounces
should be required to start the latch moving.

c. Avsustaext. If the carriage-return lock-bar
latch spring fails to meet requirements, replace it
with a new spring.

340. Carriage-Return Lock Bar
(figs. 243 and 244)

a. Preranarion. Remove the typing unit from
the base.

b. Requimemexts, With the carriage-return
lock bar in its latched position and the shoulder of
the lock bar held agains the edge of the latch, the
clearance between the teeth of the carviage-return
clutch members should be 0.010 to 0.020 inch.

e. Apsusrmext.  To obtain the required clear-
anee, adjust the length of the lock bar,

(1) Before adjusting the length of the lock
bar, take up the play between the car-
ringe-return clutch-driven member and
its mounting screw, as follows:

(a) Place the typing unit on its buck.

(%) Rotate the spacing shaft until the
mounting screw of the carringe-return
clutch-driven member is accessible.

(¢) Operate the dash-pot lever to engage
the clutch teeth.

SOME CLEARA!
LEFT MARGIN ADJUSTING SCREW

CARRIAGE-RETURN LOCK-BAR LATCH
LOCK-BAR LATCH SPRING.

LOCK-BAR LATCH ECCENTRIC SCREW
SLIDING JOINT-

0.006"T0 0 0IS"s 3

PULL a5
SPECIFIED

DASH-POT VENT SCREW-

| ) l/ t&cgmmmzrum
Lqﬁ K BAR

TO 10 0ZS TO START

O ATCH MOVING
DASH-POT LEVER
SOME CLEARANCE REA
NOT MORE THAN nozﬁ}—“ TLS3651-5A

Figure 244. Lock-bar latch.
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(d) Loosen the carriage-return clutch-
driven member mounting screw. Ro-
tate the spacing gear in a clockwise di-
rection, as viewed from the right with
respect to the front of the typing unit,
until all the play between the clutch-
driven member and its mounting screw
has been taken up. Tighten the
mounting screw.

(e) Place the typing unit in its normal up-
right position, with the rear of the unit
toward the operator.

(2) Adjust the length of the lock bar by
means of its sliding joint.

341. Carriage-Return Operating-Lever Stop

Screw
(figs. 243 and 244).

«. PreparatioN. The typing unit is removed
from the base.

b. Requirements. With the CAR RET com-
bination selected and the main shaft rotated until
the carriage-return function lever just trips the
carringe-return latch bar off its lateh, there should
be some clearance, not more than 0.020 inch, be-
tween the lock-bar shoulder and the edge of the
dock-bar latch. When checking this clearance,
take up all the play in the lock-bar connections in
a direction to make the clearance a minimum.
This can be done by pulling outward on the lock
bar,

¢. AvaustMeNT. Change the height of the
carriage-return operating-lever stop screw.

342. Carringe-Return Reset-Bar Spring Ten-
sion
(fig. 243)

a. PreparaTioN. Place the typing unit on its
right side.

b. Reqummemexts. Move the function bail to
its extreme forward position, and trip the ear-
riage-return latch bar off its latch. Hook an §-
ounce scale over the reset bar, just in front of the
shoulder, and pull horizontally at right angles to
the reset bar. A pull of 3 to 5 ounces should be
required to start the reset bar moving.

¢. AvsustmeNT. If the carriage-return reset-
bar spring fails to meet requirements, replace it
with a new spring.
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343. Carriage-Return Function-Lever Spring
Tension
(Rg. 243).

a. Prerararion. The typing unit is resting on
its right side.

b. Requiremexts. Select any character and
rotate the main shaft until the carringe-return
funetion lever is resting against the vanes, but not
selected. Hook a 12-pound scale over the rear
extension of the function lever, just in front of
the lobe that engages the lateh bar, and pull at
right angles to the lever. A pull of 134 to 214
pounds should be required to start the function
lever moving.

e. AvsustesT. If the carriage-return fune-
tion-lever spring fails to meet requirements, re-
place it with a new spring.

344. Carriage-Return Operating-Lever Spring

Tension
(fig. 243)
a. Prevararion. The typing unit is resting on
its right side.

b. Requmesmexts. With the shoulder of the
carringe-return latch bar against its latch and the
carringe-return operating-lever spring unhooked
from the spring post, hook a 12-pound scale in the
carringe-return operating-lever spring eye, A
pull of 5 to 7 pounds should be required to stretch
the spring to position length. Rehook the car-
riage-return operating-lever spring.

¢. Avsustaent. If the carriage-return oper-
ating-lever spring fails to meet requirements, re-
place it with a new spring.

345. Carriage-Return Clutch Spring Com-
pression
(figs. 243 and 245)

a. Prerararion. The typing unit is resting on
its right side.

b. Reqummements.  With the shoulder of the
carriage-return lateh bar resting against its latch
and the carringe-return lock-bar latch held away
from the lock bar, apply a 12-pound push scale
to the end of the carringe-return clutch fork
which engages the latch link, and push downward
as nearly in line with the latch link as possible.
A pressure of 115 to 214 pounds should be re-

e
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LATCH LINK

CARRIAGE - RETURN CLUTCH FORK

Figure 245,

quired to start the clutch driving member moving
away from the driven member.

c. Apgustment. If the carriage-return clutch
spring fails to meet requirements, replace with a
new spring.

346. Dash-Pot Lever Spring Tension
(fig. 244)

. PREPARATION,
or off the base.

b. Requiremexnts. Unhook the dash-pot lever
spring from the spring post on the dash-pot lever,
and hook a 32-ounce scale in the spring eye. With
the front end of the dash-pot lever in its extreme
right position, a pull of 16 to 22 ounces should be
required to stretch the spring to its position

The typing unit may be on

Jength. Rehook the dash-pot lever spring.

¢. Apsustmext, If the dash-pot lever spring
fails to meet requirements, replace it with a new
spring.

RIGHT MARGIN ADJUSTING-SCREW

BRACKET MOUNTING SCREWS.

CROSS-ARM CASTING
SPACING STOP LEVER

SPACING STO
LEVER SPRING) (2]

SPACING STOP-
LEVER BRACKE

0.040" T0 0080"

SPACING STOP SLEEVE

—

FELT WASHER
DRIVING DISK

Figure 2)6.

%2 T0 2" LBS TO START
DRIVING CLUTCH MEMBER MOVING

DRIVING CLUTCH MEMBER

DRIVEN CLUTCH MEMBER

TL 54666

Carriage-return clutch spring compression.

347. Spacing Stop-Lever Bracket
(fig. 246)

a. Preraration. The typing unit is removed
from the base; the rear of the unit is toward the
operator.

b. REQUIREMENTS.

(1) The lower end of the spacing stop lever
should clear the driving disk of the main
shaft 0.060 to 0.080 inch.

(2) With the stop lever held against the stop
on the bracket by the stop-lever spring,
there should be a clearance of 0.040 to
0,080 inch between the lower left edge of
the stop lever and right side of a tooth
on the spacing stop sleeve, when the tooth
is opposite the lever.

¢. ADJUSTMENTS.

(1) Loosen the mounting screws and move the
stop-lever bracket up or down in its en-

ARM

i__[mc-un
CARRIAGE
DETENT

RIGHT MARGIN
DJUSTING SCREW
PAGING STOP LEVER
LOGKNUT
0015" TO 0030

TL 53652-SA

Kpacing stop nechanism.
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larged mounting holes to meet the first
requirement. (5(1) above).

(2) Move the stop-lever bracket horizontally
to meet the second requirement (&(2)
above).

(3) Tighten the mounting serew.

348. Spacing Stop-Lever Spring Tension
(Bg.246) -

a. Preraration. The typing unit is removed
from the base; the rear of the unit is toward the
operator.

b. Requmements. Hook a 32-ounce scale over
the upper end of the stop lever, and pull hori-
zontally toward the right. A pull of 8 to 12 ounces
should be required to start the lever moving.

e. Apjustmest.  If the spacing stop-lever
spring fails to meet requirements, replace it with
a new spring.

349. Carringe Guide Screws
(fig. 214)

@. Preparation. - Place the type-bar carriage
on the fyping unit. The typing unit may be on or
off the base,

b. Requmesexts. With the printing bail in
its extreme rear position, there should be some
clearance, not more than 0.008 inch, between the
upper surface of the guide serewheads and the
upper surface of the groove in the front carringe
track. Check for this clearance along the entire
travel of the carriage.

CODE BAR

' CODE-BAR STOP

¢. ApsustmeNT. Loosen the locknuts and turn
the locknuts.

350. Code Bars and Bell Cranks
(Big. 247)

a. Preraration. Place the type-bar carriage
on the typing unit and then place the typing unit
on the base.

b. Requmesmexts. Alternately select the LTRS
and blank combinations and turn the main shaft
until the function levers are lifted from the rear
edges of the vanes. When this is done, code bars
should be carried firmly against their stops in both
marking and spacing positions. Select the LTRS
combination, move the vanes one by one from
marking to spacing position, and let the vanes
return slowly to the marking position. Check any
code bars which are not carried firmly against their
stops. Set up the blank combination, and repeat
the operation. Again check any code bars not
carried firmly against their stops.

¢. ADJUSTMENTS,

(1) If all the code bars are carried against
the stops in the spacing position and not
in the marking position, er vice versa,
loosen the mounting screws and move the
bell erank mounting plate up or down.
Moving the plate up will cause the bars
to move farther toward the left (toward
the marking position).

NOI BELL CRANK

BELL-CRANK MOUNTING PLATE:
Figure 2j7.

268

ECCENTRIC BUSHING

TL 53653-5A

Code bar and bell crank.
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[SOME BACKLASH,
NOT MORE THAN 0.006*

TL53654-5A

Figure 248. Spacing rack.

(2) If only one or two code bars fail to be
carried firmly against their stops in both
marking and spacing positions, correct
the travel of the code bars by turning the
bell crank eccentrie bushings.

. (3) Make sure that the upper ends of the
3 bell cranks do not engage the code bars
deeply enough to bind.

351. Spacing Rack
(fig. 248)

a. PreparaTION. The type-bar carriage is in
place on the typing unit. The typing unit may
be on or off the base.

o b. RequiremeNTs. There should be some back-
lash, not more than 0,006 inch, between the spacing
gear and the spacing rack along the entire travel
of the rack.

¢. ApyustmeNT, Loosen the spacing rack
mounting serews and move the rack toward the
front or rear of the type-bar carriage. Tighten
the mounting screws.

352, Locking Function-Lever Spring
(fig. 218)

- a. PrREPARATION. The type-bar carriage is
placed on the typing unit. The typing unit may
be on or off the base.

b. Requiresmexts. Turn the main shaft until
the printing bail is in its extreme rear position.
Unhook the locking function-lever spring from
the spring plate and hold the locking function
lever against its pivoting shaft. Hook a 12-pound
scale in the locking function-lever spring eye. A
pull of 214 to 814 pounds should be required to
stretch the spring to position length. Rehook
the spring.

— c. Apsustment. Replace with a new spring.

(+

353. Sixth Vane Detent Spring
(fig. 216)

a. Prerararion. Remove the typing unit from
the base.

b. RequiresmenTs. Hook an 8-ounce seale in the
sixth vane detent spring hole and pull in line
with the spring toward the rear of the typing
unit. A pull of 6 to 8 ounces should be required
to start the roller moving away from the sixth
vane.

¢. ApgustmeNT. Replace with a new spring
if requirements are not met.

354. Carriage-Return Spring Drum
(fig. 160)

2. PrepararioN. The typing unit may be on or
off the base. The type-bar carringe must be on
the typing unit.

b. RequiremexTs. Rotate the main shaft until
the printing bail is in its extreme rear position.
Hold the carriage-return lock bar approximately
in its latched position so as to disengage the car-
riage-return clutch teeth, and hold the dash-pot
lever in its operated position. Hook a 12-pound
scale over the lower part of the right ribbon-spool
bracket and pull in a line parallel to the carringe
track. A pull of 334 to 414 pounds should be re-
quired to start the type-bar carringe moving away
from its extreme left position.

¢. ApsustMENT. To increase the tension, wind
up the carriage-return spring by turning the cen-
ter shaft of the drum. To decrease the tension,
operate the carriage-return drum escapement
lever.

355. Paper Spindle Drag Spring Adjustment
(fig. 249)

a. PreparaTioN. The typing unit may be on
or off the base.
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PAPER SPINDLE

SPINDLE DRAG SPRING

RETAINING PLATES

5 TO 8 LBS TO START
SPINDLE MOVING

®

TM2215-184

Figure 2§9. Paper spindie.

b. RequiremexTs. Insert an empty paper
spindle in the slots and lock the spindle in place
with the retaining plates. With both ends of the
spindle shaft in the bottoms of their slots, apply
the push end of a 12-pound seale to the left end of
the paper spindle shaft and push toward the right
side of the typing unit. A pressure of 5 to 8
pounds should be required to start the spindle
moving.

¢. Apgustaent.  Bend the spindle drag spring.
356. Platen Friction Assembly

(fig. 250)

. PREPARATION.
or off the base.

b. Reqummements. Move the pressure roller
release shaft arm to its extreme rear position. Un-
hook the line-feed detent-lever spring, and place

ADJUSTING NUTS—_ |
PLATEN HANDLE \

FRICTION ASSEM

The typing unit may be on

1]

5T09 0Z5 TO
START PLATEN
ROTATING

FRICTION-ASSEM
SETSCREWS

TM2215-185

Figure 250. Platen friction assembly.
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the platen handle straight up. Hook a 32-ounce
scale at the end of the crank handle and pull hori-
zontally toward the front of the typing unit. A
pull of 5 to 9 ounces should be required to start the
platen rotating. Rehook the line-feed detent-
lever spring.

¢. Apgustsest, Increase or decrease the
amount of friction by turning the adjusting nuts
on the friction assembly.

357. Send-Receive T Lever Friction Washer
(A, fig. 251)

a. Preparation. The typing unit is removed
from the base.

b. Requireatexts,  With the printing bail in its
extreme rear position, move the T lever so that
the clearance between the T lever and the uni-
versal function-lever extension is 0.040 to 0.060
inch. Hook an S-ounce seale under the right ex-
tension of the T lever, just to the left of the uni-
versal funetion-lever extension, and pull straight
up. A pull of 5 to 614 ounces should be required
to start the lever moving.

e, Avgustaext.  If requirements are not met,
replace the friction washer.

Note. The above adjustment applies only to old style
units which do not have the elastic stop nut. On units
equipped with the 11f ¢ stop nut and 71047 shim
in place of the 3595 nut and 2191 lockwasher, the friction
requirement of 5 to G616 ounces may be obtained by ad-
Justing the position of the stop nut,
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Figure 251. Intermediate lever.

358. Universal Function-Lever Spring Tension
(A, fig. 251)

a. Preparation. The typing unit may be on or
off the base.

b. Requirestents.  With the printing bail in its
extreme rear position, hook a 82-ounce scale under
the extreme front end of the universal function-
lever extension and pull straight up. A pull of
14 to 17 ounces should be required to start the
lever moving.

o. ApyustyeNt. If the universal
lever spring fails to meet requirements, replace it
with a new spring.

function-

359. Blank Function-Lever Spring Tension
(A, fig. 251)

a. PrepararioN. The typing unit may be on or
off the base.

b. Requirements.  With the printing bail in its
extreme rear position, hook a 12-pound seale under
the extreme front end of the blank function-lever
extension and pull straight up. A pull of 414 to 6
pounds should be required to start the lever mov-
ing.

¢. Avsustsent. If the blank funetion-lever
spring fails to meet requirements, replace with a
new spring.

360. Send-Receive Mechanism Plate
(fig. 228)

a. Preraration. The typing unit is removed
from the base.
5. REQUIREMENTS,

(1) Select the blank combination. Rotate the
main shaft until the blank function lever
is completely selected. Stop rotating the
shaft at the point where the function-
lever bail roller just leaves the cam sur-
face of the blank function lever, Under
these conditions and with the left arm of
the T lever in contact with the blank fune-
tion-lever extension, there should be some
clearance, not more than 0.008 inch, be-
tween the right arm of the T’ lever and
the universal function-lever extension.

Note. When setting up the above conditions
on typing units equipped with a blank printing
and spacing cut-out function lever, stop rotating
the main shaft at the point where the function-
lever bail comes to rest on top of the blank
printing and spaecing cut-out function lever,

(2) On typing units from which the blank
and universal function levers are omit-
ted, the vertical clearance between both
ends of the function-lever spring plate
and the send-receive mechanism plate
should be 0.020 to .0.030 inch,

¢. AvaustmeNnT. Make sure that the interme-
diate lever is clear of the function-lever extension.
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Then position the send-receive mechanism plate
by loosening the mounting screws and moving the
plate in its mounting slots. Tighten the mount-
ing screws,

361. Right Motor-Stop Contacts
(figs. 227 and 228)

This adjustment applies only to teletypewriters
equipped with a mechanical motor-stop mecha-
nism.

@. PrEPARATION.
from the base.

b. Requiresexts.  With the printing bail in its
extreme rear position, the selector armature held
in the marking (operated) position, and the inner
motor-stop pawl engaged with its latch, there
should be a slight clearance, not more than 0.006
inch, between the insulated end of the light con-
tact spring of the right motor-stop contacts and
the upper end of the motor-stop contact lever.

o. Apyustment. To adjust, position the right
contact spring bracket by means of its mounting
holes so that the contact spring mounting surface
of the bracket is approximately parallel to the
top edge of the send-receive mechanism plate.
Then bend the light contact spring, if necessary,
to obtain the required clearance. Make certain
that the heavy contact spring does not bear against
the light spring. With the selector armature in
the spacing (unoperated) pesition, and the outer
motor-stop pawl engaged with the latch, there
should be a elearance of 0.015 to 0.020 inch between
the contact points. To adjust, bend the heavy
spring of the right motor-stop contacts.

The typing unit is removed

362. Left Motor-Stop Contacts
(fig. 228)

This adjustment applies only to teletypewriters
equipped with a mechanical motor-stop mecha-
nism.

a. PrEPaRaTION.
from the base.

b. Requirements, With the printing bail in its
extreme rear position, there should be some clear-
ance, not more than 0.006 inch, between the insu-
lated end of the contact spring of the left motor-
stop contacts and the lobe on the front extension
of the motor-stop function lever. To adjust, bend
the light contact spring to obtain the clearance,

The typing unit is removed
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making sure that the heavy spring does not bear
against the light spring.

¢. ApjustveNT. With the motor-stop function
lever selected and the main shaft rotated until the
right-hand motor-stop contact is just at the point
of opening, the left-hand motor-stop contact
should just close as the right-hand contact is about
to open. To adjust, bend the heavy contact spring
of the left-hand motor-stop contact.

363. Intermediate Lever Stop Bracket
(fig. 228)

a. PREPARATION.
from the base.

b. Requiresmexnts., Select the blank combina-
tion and rotate the main shaft until the inter-
mediate lever toe is under the blank function-lever
extension. Make sure that the intermediate lever
is approximately vertical. Then select the T com-
bination and rotate the main shaft until the print-
ing bail is in its extreme forward position. Dur-
ing this last operation, the left end of the interme-
diate lever toe should move to a point at least 14
inch to the right of the blank function-lever
extension.

¢. ApaustmeNt.  Position the intermediate
lever stop bracket by means of its mounting slots.

The typing unit is removed

364. Intermediate Lever Spring Tension
(A, fig. 251)

@. PREPARATION,
from the base.

b. Requiremexts, With the printing bail in its
extreme rear position, move the T lever so that
its right end is in contact with the universal func-
tion-lever extension; hold the reset lever so that
its upper edge is horizontal. Hook an 8-ounce
scale over the intermediate lever, just above the
spring arm, and pull horizontally toward the left
of the typing unit. A pull of 34 to 134 ounces
should be required to start the lever moving.

c. Apgustmest.  If the intermediate lever
spring fails to meet requirements, replace it with
a new spring.

The typing unit is removed

365. Motor Plate
(fig. 252)

a. Preraration. The typing unit is in place on
the base. Remove the keyvboard.
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b. REQUIREMENTS.

(1)

(2)

Face the front of the base unit and visu-
ally check the alinement of the main-
shaft gear and the motor pinion. The
alinement of the gear and pinion should
be such that a line through the center
of the gear coincides with a line through
the vertical diameter of the pinien (fig.
190)

There should be a barely perceptible
amount of backlash between the motor
pinion and the highest point on the main
shaft gear.

¢. ADJUSTMENTS.

(1)

To adjust the alinement of the main-
shaft gear and motor pinion, proceed as
follows, for motors not having elongated
mounting heles:

(#) Remove the typing unit from the tele-

typewriter base.

() Loosen the four motor mounting

SCrews.

(¢) Replace the typing unit on the tele-

typewriter base.

(d) Shift the motor by taking up the play

(e

between the drilled motor mounting
holes and the motor mounting screws
until the center lines of the gear and
pinion coincide as described in (1)
above. If there is insufficient play in
the motor mounting holes to permit the
motor to be shifted sufficiently to pro-
vide proper alinement, loosen the three
motor plate mounting screws and shift
the motor to obtain the best possible
alinement of the main-ghaft gear and
motor pinion. Tighten the motor
plate mounting serews.

See that the edges of the motor base
are parallel to the respective edges of
the motor plate.

(f) Remove the typing unit.
(¢) Tighten the four motor mounting

(2)

SCIOWS,

For motor having elongated mounting
holes, the adjustment procedure will be
the same except that in the usual case the
elongated mounting holes will permit
sufficient play to provide proper aline-
ment of the gear and pinion, and it will
be unnecessary to use the motor plate
mounting screws as an aid in obtaining

an alinement. To correct the amount of
backlash, proceed as follows:

(a) Loosen the rear motor plate mounting
screw and the locknut om the motor
plate adjusting screw. Slightly loosen
the two front metor plate mounting
screws to prevent stripping the threads
while making the adjustment.
Replace the typing unit and tighten
the three typing unit mounting screws.
By means of the motor plate adjusting
screw, adjust the vertical position of
the motor pinion until there is a barely
perceptible amount of backlash be-
tween the motor pinion and the highest
point on the main-shaft gear. The
highest point may be found by rotat-
ing the main shaft for one complete
revolution.

(d) Start the motor and carefully readjust
the vertical position of the motor pin-
ion by means of the adjusting screw
until the gear noise is reduced to a
minimum.

(e) Tighten the three motor plate mount-
ing serews and the adjusting screw
locknut. Recheck the backlash be-
tween the gears. Be careful in"adjust-
ing the vertical position of the motor
pinion while the motor is running, to
avoid damaging the main-shaft gear
and reducing the speed of or over-
loading the motor as the result of too
close a mesh between the gear and the

pinion.
REAR MOTOR PLATE
MOUNTING SCREW

(&

—

(e

ps \

@~ | [MOTOR PLATE
ADJUSTING SCREW

O TOR PLATE
OUNTING SCREW

J-——‘MOTOF! MOUNTING SCREW

L

Figure 252. Motor plate.

TM2215-186
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366. Send-Receive Reset Lever Upper Adjust-
ing Screw
(B, fig. 251)

«. Preparation. Install the typing unit on the
base.

b. RequiremeNnTs. There should be 0.004- to
0.006-inch clearance between the upper edge of the
intermediate lever toe and the bottom of the blank
function-lever extension when the printing bail is
in its extreme rear position, the send-receive lever
is in the SEND (up) position, and the toe of the
intermediate lever is moved under the blank func-
tion-lever extension. Select the T combination
and rotate the motor until the intermediate lever
is moved to a position where the blank function-
lever extension overlaps the toe of the intermediate
lever by one-half the thickness of the blank func-
tion-lever extension.

0. ADIUSTME: Raise or lower the reset lever
upper adjusting screw to obtain the required
clearance.

367. Send-Receive Reset Lever Lower Adjust-
ing Screw
(A, fig. 253)

Omit this adjustment when the typing unit is
not equipped with a mechanieal motor-stop
merchanism.

a. PreparatioN. The typing unit is in place
on the base.

6. Requirements. Place the platen in the
LIRS position (down). Select the STOP com-
bination. Rotate the motor until the printing bail
is in its extreme forward position. Under these
conditions and with the send-receive level (A,
fig. 253) in the SEND position (up), there should
be some clearance, not more than 0.002-inch, be-
tween the head of the lower adjusting serews and

INTERMEDIATE LEVER
MOTOR=STOP FUNGTION LEVER
UPPER ADJUSTING SCREW—

RESET LEVER

LOWER ADJUSTING SCREW

the lower surface of the front extension of the
motor-stop function lever.

¢. ApaustaeNT. Raise or lower the reset level
lower adjusting screw to obtain the required
clearance.

368. Send-Receive Reset Lever Down-Stop
Screw
(A, fig. 253)

a. Preraration. The typing unit is in place on
the base.

b. RequiresmeNTts. With the send-receive lever
in the SEND position (up) and the toe of the in-
termediate lever under the blank function-lever
extension, select the blank combination and rotate
the main shaft until the function-lever bail roller
just leaves the cam surface of the blank function
lever, Depress the break key and immediately re-
lease it. The stop-lever plate should just lateh the
upper contact lever. On bases equipped with a
send-receive-break mechanism having two lower
contacts, the safety pawl should latch the operating
lever. There should not be more than 0.002-inch
clearance between the stop-lever plate and the
upper contact lever or between the safety pawl
and the operating lever on bases equipped with a
send-receive-break mechanism having two lower
contacts.

¢. ApjustaeNT. Raise or lower the reset lever
down-stop screw.

369. Left Margin Adjusting Screw
(fig. 244)

a. PreraratioN. The type-bar carriage is on
the typing unit, and the typing unit is on the base.
b. RequireseNts. The left edge of the letter
M should print 7% inch, plus or minus 144 inch,
from the left edge of the platen, when used as the

NOT MORE THAN 0.002"
UPPER CONTAGT LEVER
MOUNTING LEVER

STOP-LEVER PLATE

BLANK FUNCTION-LEVER EXTENSION
A

SOME CLEARANCE,NOT MORE THAN 0.002"
B
TL53658-5A

Figure 253. Resct lever adjustments.
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first character in lines of 72-character length.
When lines of T6-character length are required
or when adjusting typing units that print 6 char-
acters to the inch instead of the standard 10. the
left edge of the letter M should print 114 inch,
plus or minus 144 inch, from the left edge of the
platen.

¢. ApgustaeNT. To adjust, turn the left margin
adjusting serew inward and lock the carriage in
place by operating the dash-pot lever so that the
carriage will be in a position to print the letter M
the required distance from the left edge of the
platen. Make sure that the carriage clutch mem-
bers are fully engaged. Then reposition the ad-
justing serew so that when the locknut is slightly
tightened to take up end play in the threads and
o horizontal pull of 8 pounds is exerted on the
dash-pot lever, there is a slight clearance, not
more than 0,002 inch, between the end of the screw
and the dash-pot lever. The horizontal pull can
be applied with a 12-pound scale at right angles
to the eurved surface, 155 inch behind the margin
and adjusting screw. Turn the left margin ad-
justing screw one-sixth turn in a direction to elimi-
nate this clearance and tighten the locknut.

370. Right Margin Adjusting Screw
(fig. 246)

a. PreparatioN. Install the type-bar carriage
on the typing unit and the typing unit on the base.

b. Requmesmexts, The teletypewriter normally
should print 72 characters on a line (44 characters
for typing units that print 6 characters to the inch
instead of the standard 10) before spacing is
blocked by the spacing stop pawl.

¢. AvsustmesT. Return the carriage to the left
end of the line and back off the right margin ad-
justing screw. Then, with the right margin
adjusting serew arm in engagement with its detent,
space the earriage one space less than the number
of characters desired per line; that is, 71 spaces for
normal lines of 72 characters. The carriage should
then be in position to print the last character for

RIBBON-OSCILLATOR LEVER SPRING

ez O~

the desired length of line. Adjust the stop screw
so that the spacing stop lever is moved within
0.015 inch to 0.030 inch from a projection on the
spacing stop sleeve. When printing 72, 76, or 44
characters per line, pile-ups should occur on the
73d, 77th, and 45th characters, respectively.

371. Ribbon-Oscillator Lever
(fig. 254)

a. Prepararion. The type-bar carriage is on
the typing unit, and the typing unit is on the base.

b. Reqummesests.  With the ribbon lock-out
bar in its unoperated position (pulled out toward
the right), the ribbon should cover fully any char-
acter as it is being printed. When the printing
has been completed and the main-shaft clutch has
disengaged, the top edge of the ribbon should not
be above the bottom edge of the printed character.

¢. Apjustsext.  Shift the platen to the FIGS
position (up), and loosen the ribbon-oscillator
lever clamping serew and nut. Position the
ribbon-oscillator lever, and tighten the clamping
screw and nut. Check this adjustment with the
platen in the LTRS position (down).

372. Ribbon Lock-Out Bar
(fig. 255)

This adjustment applies only to teletypewriters
equipped with the adjustable ribbon lock-out bar.

@. Preparation. Remove the typing unit from
the base.

b. Requmesests, Hold the ribbon carrier
down, and move the ribbon lock-out bar to the left
against its stop. The ribbon should be locked far
enough below the printing line to prevent printing
any portion of the characters,

¢. ApsustmenT.  Remove the ribbon, ribbon
carrier, and type-bar guide from the adapter
plate, and loosen the ribbon lock-out-bar adjust-
ing screws. Move the platen to the FIGS posi-
tion. Hold the ribbon oscillator down, and move
the ribbon lock-out bar to the left against the

' [RIBBON-OSCILLATOR

RIBBON-OSCILLATOR LEVER|
CLAMPING SCREW ]

]
RIBBON-OSCILLATOR LEVER- a

|LEVER CLAMPING NUT

TL53659-SA

Figure 25§. Ribbon-oscillator lever.
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RIBBON LOCKOUT-BAR EXTENSION

ADJUSTING SCREW

STOP

NOT MORE THAN 5188 — | |

RIBBON LOCKOUT BAR

RIBBON-OSCILLATOR LEVER
TL53660-SA

Figure 255. Ribbon lock-out bar.

stop; the lock-out-bar extension slides over the
top of the ribbon oscillator. Push the lock-out-
bar extension down so that the ribbon-oseillator
extension is held firmly against the type-bar guide
adapter plate. Hold the right end of the ribbon
lock-out bar down, and tighten the lock-out-bar
adjusting screws. Replace the type-bar guide, the
ribbon carrier, and the ribbon. With the ribbon
lock-out bar in its operated position, hook a 12-
pound scale over the end of the ribbon lock-out
bar, and pull directly in line with the bar. A pull
of not more than 5 pounds should be required to
move the lock-out bar to its unoperated position.

373. Spacing Clutch Torque
(fig. 256)

a. Preparation, The type-bar carriage is on
the typing unit, and the typing unit is on the base.
b. RequimemEexsts. Run the motor for at least
10 minutes. Operate the lock bar. Hook a 82-
ounce scale at the bottom of the uppermost pro-
jection on the spacing-stop sleeve. Pull horizon-

HOLD OFF REAR SPACING ESCAPEMENT PAWL
SPACING ESCAPEMENT RATCHET:

tally toward the rear of the typing unit until the
leading edge of the spacing-stop sleeve is approx-
mmately vertical. With the main shaft turning,
a pull of 18 to 24 ounces should be required to
hold the spacing-stop sleeve stationary.

¢. ApyustMENT, Saturate the felt washer with
proper lubricating oil and recheck the require-
ment (b above). If the requirement is not met,
replace the spacing elutch spring with a new
spring.

374. Margin Signal Bell
(fig. 241)

a. Preparation. The type-bar carringe is on
the typing unit, and the typing unit is on the
base.

b. Requiresents, The bell should ring on the
66th printed character for lines of 72-character
length, on the 70th printed character for lines of
T6-character length, and on the 30th printed char-
acter for lines of 44-character length.

c. Apsustsent.  Return the carriage to the left

DRIVING DISK

MAIN SHAFT.

18 TO 24 0ZS. TO HOLD
RATCHET STATIONARY

TM2215-187

Figure 256. Muin-shaft spacing clutch.
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—~. end of the line. Then space the carriage 66, 70,

f or 39 spaces to the right, depending on the length
of line being printed. Loosen the margin bell cam
thumbserew and adjust the cam so that its right
side is in contact with the margin bell pawl;
tighten the thumbscrew (fig. 241).

375. Selector Cluich Torque
(fig. 257

a. PreparatioN. The type-bar carriage is on
the typing unit, and the typing unit is on the base,
b. RequirkesmexTts. Run the motor for at least
10 minutes. Hook a 32-ounce scale to the selec-
tor-cam sleeve stop arm. A pull of 14 to 18 ounces
should be required to hold the sleeve stationary.

(2) On units equipped with the 72515 nut and
the 72517 keyed nut, the selector clutch
torque may be adjusted by the use of
shims which may be placed between the
clutch spring and the 72515 nut. Remove
the selector clutch spring from the shaft
to apply the shims. Shims are available
under the following numbers:

96763 shim (0.012-inch thick)
96764 shim (0.016-inch thick)
96765 shim (0.020-inch thick)

376. Bail-Cam Unit Friction Clutch Torque
(fig. 257

a. Preparatiox. The type-bar carringe is on

> ¢. Apsustment. Saturate the felt washers  the typing unit, and the typing unit is on the base.
with the proper lubricating oil and recheck the b. Requiremexts, Remove the function-bail
requirement (b above). If the requirement is not spring, and hold the printing bail away from
I met, replace the cam-sleeve spring with a new  its adjusting screw. With the telety pewriter
- spring or refer to (1) and (2) below. running on a closed line (selector magnet ener-
100 sums azaz%aaamw—l
g o el SELECTOR-CAM SLEEVE Y STOPARM
BAIL-CAM SPRING: 3
Hi &
SCREWHEAD
‘ L
J_{ el FELT FRICTION WASHER
CAM-SLEEVE SPRING
TLS3662- SA
Figure 257. Bail-cam and selector-cam friction clutch,
1) A more convenient method of regulatin,
- L2 the selector clutch torque has bel:lf'de\'imﬁ OLO/STYLE HEWESTYLE
by the substitution of a 119540 keyed nut
A and a 119541 capstan nut for the 72515
~ nut and the 72517 keyed nut on the main 72517 NUT 119540 NUT, KEYED
shaft. When these new parts are pres-
ent, the torque may be regulated by ro-
tating the eapstan nut in the proper di- ‘O‘
rection (fig. 258). When adjusting the N/
clutch torque, a minimum of 0.010-inch =
clearance must be maintained between the 72515 NUT 119541 NUT, CAPSTAN
capstan nut and the ball bearing to pre-
vent the nut from locking against the TM2215-188
—~ outer race. Figure 258. Belector clulch torque nuis.
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gized or selector armature held in marking posi-
tion by a toothpick to simulate a closed line), hook
a 32-ounce scale over the screwhead on the cam
unit and pull horizontally at right angles to the
main shaft. A pull of 20 to 24 ounces should be
required to move the cam in a direction opposite
its normal direction of rotation.

¢. ApjustsenT.  Saturate the felt washer with
the proper power lubricating oil and recheck the
requirement (& above). If the requirement is not
met, replace the bail-cam spring with a new spring.

377. Dash-Pot Vent Screw
(fig. 244)

a. Preparation. The type-bar carriage is on
the typing unit, and the typing unit is on the base.

b, Requiremexts. When the carriage-return
lock bar is held in its latched position, the carriage
should return from its right margin stop to its
left margin stop without bouncing and with mini-
mum shock.

e. Apsustment. Loosen the dash-pot vent
serew locknut, and turn the screw in or out as
required. Tighten the locknut.

378. Keyboard Adjustments

Unless otherwise specified, tests and adjust-
ments given in paragraphs 879 through 398 are
performed with the keyboard removed from the
base. To remove the keyboard from the base,
proceed as follows:

a. Loosen the two knurled thumbserews which
secure the keyboard to the base.

b, Grasp the front part of the keyboard frame
and pull straight out to the front. When return-
ing the keyboard to position on the base, be sure
the lock-loop roller is resting against the lock-loop
cam. If the lock-loop roller is hanging down, the
roller will bar the keyboard from sliding into
position.

379. Positions of Keyboard for Adjusting

a. Adjustments in paragraphs 380 through 386
are performed on the top of the keyboard, and the
keyboard is placed in its normal upright position
when these adjustments are performed. Turn
the keyboard on its back to perform the tests and
adjustments described in paragraph 387.
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5. The tests and adjustments in paragraphs 378
through 383 are preliminary to the other key-
board adjustments and must precede the tests and
adjustments which follow. The tests and adjust-
ments described in paragraphs 378 through 398
are interdependent. The only way in which re-
quirements can be met is to perform these tests
and adjustments in the order in which the para-
graphs are presented in this text. A change in
any one of a chain of adjustments requires that
all related adjustments be checked.

380. Lock-Loop Spring
(fig. 259)

a. PreraratioN. Remove the keyboard from
the base (par. 378).

6. RequiremeNnts, Rotate the transmitting cam
sleeve until the lock-loop roller rests on the low
part. of its cam. Hook an S-ounce scale in the
lock-loop spring hole and pull in line with the
spring. A pull of 4 to 5 ounces should be re-
quired to start the lock loop moving.

e, Avsustaext. Replace with a new spring.

381. Locking Lever Shaft Bracket
(fig. 259)

a. PrepararioN.  Remove the keyboard from
the base.

b. REQUIREMENTS.

(1) With all the contact levers on the high
parts of their cams, there should be some
clearance, not more than 0.010 inch, be-
tween the contact levers and the locking
levers, When measuring this clearance,
press the locking levers down by hand to
make minimum clearance.

(2) When the LTRS and blank keys are de-
pressed alternately, the locking levers
should travel the same distance on either
side of the lock-loop blade.

c. ApgustMeNT. Loosen the locking lever shaft
mounting screws and add or remove shims between
the locking lever shaft bracket and the keyboard
casting to meet the first requirement (&(1) above).
Before tightening the bracket mounting screws,
position the bracket from side to side to meet the
second requirement (4(2) above).
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ROLLER PIVOT SCREW

LOCK-LOOP ROLLER ————
LOCK-LOOP CAM

CONTACT LEVER

HIGH PART OF CAM
0.020"TO 0.025

LOCKING-LEVER

.
Figure 259. Transmitter contacts and lock loop.

382. Transmitting Contact Gap
(fig. 269)

a. PrevararioN. Remove the keyboard from
the base (par. 378).

b. Requmenmexts. With any contact lever on
the high part of its cam, the contact gap should
be 0.020 to 0,025 inch. For start-stop contacts,
the gap should be 0,015 to 0.025 inch.

e. ApsustmeNT. Bend the shorter
springs.

contact.

383. Transmitting Contact Spring Pressure
(fig. 260)

a. Pregaration. Remove the keyboard from
the base (par, 378).

b. Requmesents.  With any contaet lever on
the low part of its cam, apply the push end of an
8-ounce scale to each contact spring just above
the contact point. A pressure of 414 to 514 ounces
should be required to open the contact.

4-/2T05-12 0ZS TO
OPEN CONTACTS

CONTACT LEVER.

EQUAL GLEARANCE

4T05 OIS TO START
LOCK LOOP MOVING

LOCK LOOP
LOCK-LOOP SPRING
BRACKET
LOCK-LOOP BLADE
LOCKING LEVER

[BRACKET ADJUSTING
REWS

LOCKING-LEVER SHAFT
TL53663°SA

¢. Apjustment. Bend the longer contact
springs. Recheck the contact gap (par. 382).

384. Transmitting-Shaft Clutch Spring Com-
pression
(fig. 261)

a. PueparatioN. Remove the keyboard from
the base.

b. Requirearents. Hook a 82-ounce scale to the
elutch-driven member projection and pull directly
in line with the shaft. A pull of 9 to 12 ounces
should be required to separate the clutch teeth.

e. AvyustaexT. Replace with a new spring.

385. Transmitting-Shaft Cluich
(fig. 262)
a. PREPARATION.
the base.
4. Requiremexts. When the cluteh is fully
disengaged, the clearance between the clutch teeth
should be 0.005 to 0,015 inch.

Remove the keyboard from

TRANSMITTING CAM

INDENT OF CAM
TL53664-5A

Figure 260, Transmitter contact springs.
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9T0I20ZS TO
SEPARATE TEETH

DRIVING CLUTCH MEMBER

CLUTCH SPRING

N DRIVEN CLUTCH MEMBER
TL53665-5A

Figure 261. Transmitting-shaft clutch spring.

DRIVEN CLUTCH MEMBER
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LOCK-LOOP CAM
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THROW-OUT LEVER POST
O OUTILEVER [SCRING UTCH THROW-OUT LEVER
INTERMEDIATE -PAWL ECCENTRIC R ™ ENTRIC

TRIP-OFF PAWL SPRING
TRIP-OFF PAWL ECCENTRIC

CLUTCH THROW-OUT LEVER
INTERMEDIATE PAWL

SPACER LOOP EXIEMIMWJ 7
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SPACE -REPEAT ROD
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i ”t. 1 0.050"T0 0.060"
F lﬁ— KEYLEVER
(TRIP-OFF PAWL
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g || 1T

—,
ﬂ\k SELECTOR BAR
r TRIP-OFF PAWL

UNIVERSAL BAR
L]

TL53666-5A

Figure 262, Transmitter elutch release mechansim.

¢. ApsustmenT. Position the clutch throw-out
lever by adding or removing shims between the
throw-out lever post and the bracket.

386. Lock-Loop Roller (Adjustable)
(fig. 259)

This adjustment applies only to keyboards
equipped with lock loops having slots for the roller
pivot screw.

@. PreparaTiON. Remove the keyboard from the
base.

6. RequikemenTs. Turn the keyboard shaft un-
til the clutch teeth are disengaged. Press the
lock-loop roller against its cam to disengage the
clutch teeth fully. Position the locking levers
directly below the lock-loop blade to make the
minimum clearance, The clearance should be
0.008 to 0.015 inch between the lock-loop blade and
the locking lever having the least clearance.

¢. ApsustmenT. Position the roller pivot screw
by loosening its locknut and moving the screw in
the slot as required. Tighten the locknut.
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387. Universal Bar Pilot Screws
(fig. 262)

a. Preeararion. Remove the keyboard from
the base.

b. Requirestents. The universal bar should
have some end play, not more than 0.010 ineh. The
universal bar extension should be approximately
in the middle of the space between the P and CAR
RET keylevers. Operate the trip-off pawl by
depressing a keylever. The trip-off pawl should
clear the sides of the stop-plate mounting screw
and the locking-lever bracket.

¢. AvsustaesT. Position the universal bar by
loosening the pilot serew locknut and turning the
pilot serews as required. Tighten the locknuts.

388. Trip-Off Pawl Stop Plate
(fig. 262)

a. Preparatiox. Remove the keyboard from
the base.
b. Requiremexsts. There should be 0.040-inch
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to 0.060-inch clearance between all keylevers and
the universal bar (0.040 inch to 0.070 inch between
the spacer keylever and the universal bar) when
the trip-off pawl is resting against the end of the
stop plate.

¢. ApsustmesT. To adjust, position the trip-
oft pawl stop plate by means of its elongated
mounting holes.

389. Intermediate Pawl Eccentric
(Biz. 262)

2. Preparation. Remove the keyboard from
the base.

h. Requiremexts. When the trip-off pawl
rests against the end of the stop plate and the in-
termediate pawl is against its eccentric, the clear-
ance between the trip-off pawl and the interme-
dinte pawl should be 0.050 to 0.060 inch.

¢. Apjustment. Position the intermediate
pawl eccentrie by loosening the locknut and turn-
ing the eccentric screw as required. Tighten the
locknut. There are two positions of the eccentric
screw that give the correct clearance, Use the po-
gition where the high part of the eccentric is to-
ward the rear of the keyboard.

390. Clutch Throw-Out Lever Eccentric
(hig. 262)

a. Prepanarion. Remove the keyboard from
the base.

b. Requinemests. When the clutch throw-out
lever is resting on the low part of the clutch-driven
member, the intermediate pawl should be held
firmly between the clutch throw-out lever eccen-
tric and the intermediate pawl eccentric.

¢. ApsustmexT. Position the clutch throw-out
lever eccentric by loosening the locknut and turn-
ing the eccentric screw as required. Tighten the

INTERMEDIATE PAWL:

INTERMEDIATE PAWL
ECCENTRIC

TRIP-OFF PAWL ECCENTRIC

TRIP-OFF PAWL STOP PLATE

locknut. There are two positions of the eccentric
screw that give the correct clearance. Use the po-
sition where the high part of the eccentrie is to-
ward the rear of the keyboard.

391. Trip-Off Pawl Eccentric
(fig. 263)

a. PreparatioN. Remove the keyboard from
the base.
b. REQUIREMENTS.

(1) With the clutch throw-out lever held
against the high part of its cam and the
clutch throw-out lever eccentric held
against the clutch throw-out lever, the
end of the trip-off pawl should clear the
end of the intermediate pawl by not more
than 0.004 inch.

(2) With the trip-off pawl in its operated po-
sition, the clearance between the formed-
up end of the stop plate and lower edge
of the trip-off pawl should be at least
0.002 inch.

¢. ADJUSTMENTS.

(1) Loosen the locknut on the trip-off pawl
eccentric screw and turn the eccentric as
required. Tighten the locknut.

(2) Bend the rear extension of the trip-off
pawl stop plate.

392. Clutch Throw-Out Lever Spring Tension
(fig. 262)

a. Preearation. Remove the keyboard from
the base.

5. Regumemext. With the clutch teeth en-
gaged and the clutch throw-out lever resting
against the low part of the clutch-driven member,
hold the intermediate pawl against its eccentric.
At the same time hook an 8-ounce scale over the

CLUTCH THROW=0UT LEVER

CLUTCH THROW— OUT LEVER
ECCENTRIC

TLS3667-5A

Figure 263. Trip-eff ecconiric screw.




[ 5—!}2 4=1/2 0Z5 TO PULL
TO POSITION LENGTH

TRIP-OFF PawL

TL53666-5A

Figure 26§. Trip-off pawl spring.

throw-out lever just above the spring hole and
pull in line with the spring. A pull of 11/ to 214
ounces should be required to start the lever
moving.

¢. Apsustaext. Replace with a new spring.

393. Trip-Off Pawl Spring
(fig. 264)

. PREPARATION.
the base.

b. Requirestexts, Unhook the trip-off pawl
spring. Hoolk an S-ounce scale in the spring eye.
A pull of 814 to 434 ounces should be required to
stretch the spring to position length.

¢. AvsustaenT. Replace with a new spring.

Remove the keyboard from

394. Transmitting Cam Cylinder End Play
(fig. 265)

@. Preraration. Remove the keyboard from
the base.

b. Requmements, The transmitting cam cyl-

inder should have some end play, not more than
0.002 inch.

¢. ApgustmeNT. Position the bushing in the
rear bearing bracket by turning its adjusting nuts.

395. Keylever Springs
(fig. 266)

@. Preparation. Remove the keyboard from
the base.

b. RequiremexTs. The openings between the
ends of all keylever springs, except the spacer key-
lever (space-bar) spring, should measure 1%s
inches. The distance across the opening between
the ends of the spacer keylever (space-bar) spring
should be 115/, inches.

¢. ApgustmexT. Bend the springs.

396. Repeat Space Rod
(fig. 267)

a. PREPARATION.
the base.

Remove the keyboard from

SOME END PLAY,
NOT MORE THAN ooo‘! H—

Figure 265,
|-3[|6"—|

KEYLEVER
SPRING

BUSHING
ADJUSTING NUTS
BEARING BRACKET

TL53665-5A

Transmitting shaft.

1-15/16"™

SPACER KEYLEVER
SPRING

TL536705-A

Figure 266. Keylever spring.
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THROW-OUT cnu‘

0.010" TO 0.020"

CLUTCH THROW-OUT LEVER
TL536TIS-A

Figure 267. Clutch throw-out lever.

b. Requikemexts. With the space bar fully
depressed by being pushed down at the center, the
clearance between the eluteh throw-out lever and
the high part of the throw-out cam should be
0.010 to 0.020 inch.

¢, ApaustmexT. Move the repeat space rod by
turning its adjusting nuts.

397. Repeat Space Rod Bracket
(fig. 26%)

This adjustment applies only to a keyboard
equipped with a repeat space rod bracket having
an enlarged mounting hole (0.205 inch in diam-
eter) and a flat washer under the head of the
bracket mounting screw.

a. Prerararion, Remove the keyboard from
the base.

b. RequiremeNnTs. When the space bar is fully
depressed there should be some clearance, not more
than 0,008 inch, between the formed-up end of the
repeat space rod and the flat side of the trans-
mitter rear bracket throughout the entire travel
of the repeat space rod. The front face of the
repeat space rod bracket should be parallel to the
rear face of the transmitter gear bracket.

e. Ansustamest.  Position the repeat space rod
bracket by loosening the mounting serew and mov-
ing the bracket by means of its enlarged mounting
hole. Tighten the mounting screw.

SPACE -REPEAT ROD BRACKET
SOME CLEARANCE, NOT MORE THAN 0.008"

TRANSMITTER REAR BRACKET

398. Repeat Space Rod Spring Tension
(fig. 268)

a. PREPARATION.
the base.

b. RequiresexTs, Hook an 8-ounce scale over
the repeat space rod, just in front of the spring
hole, and pull it in line with the spring. A pull
of 1 to 3 ounces should be required to start the rod
moving.

¢. ApyustMENT. Replace with a new spring.
On continuous repeating keyboards, two 41663
washers have been added under the head of each
of the two 6746 screws that mount the brace to the
7382 bracket. To convert a standard nonrepeat-
ing keyboard to a repeating keyboard that con-
tinuously repeats any character for which a key
is depressed, remove these washers and place them
under the 74749 stop plate (fig. 262), two at each
mounting screw.

Remove the keyboard from

399. Motor Adjustments

a. Teletypewriter Set TT-5/FG or TT-6/IG
may be equipped either with a governed-series
motor or a synchronous motor.

(1) Tests and adjustments for governed-
series motors are described in ¢ below
through paragraph 408,

(2) Tests and adjustments for synchronous
motors are deseribed in paragraph 409,

__:I T0 3 0Z5 TO START ROD MOVING

SPACE - REPEAT ROD
TMZ215-189

Figure 268. Repeal space rod bracket and spring.
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6. The motor-plate adjustment described in par-
agraph 365 is common to both types of motors and
should precede the other tests and adjustments.

¢. To disassemble the governor wheel assembly
(fig. 272) on governed-series motors, proceed as
follows:

(1) Remove the screws that hold the gover-
nor-adjusting bracket to the brush spring
plate bracket and to the brush spring
plate, respectively. Lift off the gover-
nor-adjusting bracket.

Remove the screws that hold the brush
spring plate to the brush spring plate
bracket. Lift the governor brush assem-
bly off the governor shell and place the
brush assembly out of the way, to the
right. It will be unnecessary to discon-
nect the leads connecting the governor
brushes to the filter.

Remove screws that hold the target and
governor cover to the governor shell.
Remove target and governor cover,
Remove the screw at the back of the gov-
ernor shell, and slide the governor shell
and shims off the motor shaft; note the
number of shims.

d. Experience in making tests and adjustments
indicates that the most logical and eflicient se-
quence for making tests and adjustments on the
motor is the order in which the procedures are
presented in the following paragraphs., A change
in any one of a chain of adjustments requires that
all related adjustments be checked.

(3)

(4

400. Governor Contact Alinement and
Squareness

(fig. 269)

a. Prepararion. Remove the governor-adjust-
ing bracket, governor brush assembly, target, gov-
ernor cover, and governor shell. Place the gover-
nor shell as shown in figure 270. Unhook the

s o

==

[

CORRECT
TM2215-190
Figure 269. Governor contact alinement.

INCORRECT

INCORRECT
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speed-adjusting spring. Place a small piece of
white paper behind the contact to aid in viewing.

5. REQUIREMENTS,

(1) The contacts should be positioned so that
the top contact is directly above the bot-
tom contact and the edges should be in
line.

The bottom surface of the upper con-
tact and the top surface of the lower con-
tact should be parallel when the contacts
are touching (not touching on one side
only).
There should be a gap of 0.015 to 0.040
inch between the governor contacts,
The surface of the contacts should be
free of build-ups but may have small pits.
All governor contacts can be adjusted for
alinement of edges. Only those governor
shells which provide elongated mounting
holes for the fixed-contact bracket permit
adjustment of the contact for height by
positioning the contact bracket. Check
with the retractile spring tension ad-
justed so that the contacts just make
or to the limit of the adjusting serew.
e. ApoustmenTs To position the governor con-
tacts, proceed as follows:

(1) Loosen the two serews that hold the gov-
ernor spring bracket and the two screws
that hold the fixed contact bracket.
These screws may be reached from the
under side of the governor shell,

Line up edges of contacts by means of the
floating contact hinge mounting screw.
Adjust contacts for squareness from
right to left by positioning the height of
the fixed contact bracket, using the elon-
gated mounting holes in the governor
shell.

To adjust from front to back, twist the
floating contact hinge, applying pressure
to the arm near the contact. Check by
use of a 0.002-inch gage (smaller if avail-
able). Check with gage between edges
of the contacts to see that the gage enters
(or does not enter) equally on all sides.
Tighten the governor spring bracket and
fixed-contact bracket mounting serews.
To obtain the required clearance between
the governor contacts, bend the governor
contact spring. The end of the speed-

—_
o
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adjusting spring post should not touch
the governor shell. There must be some
clearance between the shell and the end
of the spring post.

(7) Rehook the speed-adjusting spring.

401. Governor Speed-Adjusting Wheel Fric-
tion Washer
(fig. 270)

a. PreparationN. To check the requirements, a
preliminary adjustment must be made. Remove
the target and governor cover. Hook a 32-ounce
scale over the contact spring near the contact and
pull in line with the speed-adjusting spring. Turn
the speed-adjusting wheel to the right or left until
a pull of 18 to 14 ounces just separates the gov-
ernor contacts.

b. Requmenents. Hook a 32-ounce scale over
a bank pin inserted radially in the leather of the
speed-adjusting wheel and pull at right angles to
the radius. A pull of 16 to 24 ounces should be
required to start the wheel moving.

. Apaustaexts, If the friction washer fails
to meet requirements, proceed as follows:

AT LEAST 0.010"

GOVERNOR SPRING BRACKET
CONTACT SPRING
SPEED-ADJUSTING SPRING

(1) Loosen the two friction-washer mount-
ing screws on the under side of the gov-
ernor shell.

(2) Lift out the adjusting-wheel assembly.

(3) Separate the bearing assembly, upper
from lower, and remove the friction
washer.

(4) Bend the flat projections of the friction
washer as necessary to meet requirements.

(5) Replace the bearing assembly.

(6) Replace the adjusting-wheel assembly in
the governor shell, and fasten in place
with the two friction-washer mounting
SCrews.

402. Governor Inner and Outer Disk Contact
Springs
(fig. 271)

a. PreparatioN. Remove the governor brush
spring plate and the governor cover (fig. 272).
b. REQUIREMENTS.

(1) The distance from the inner surface of
the governor cover to the highest point
on the contact springs should be 254, to
2740 inch.

16 TO 24 0Z5 TO START THE
ADJUSTING WHEEL MOVING

FRICTION WASHER
BANK PIN

GOVERNOR SHELL
ADJUSTING WHEEL

FIXED-CONTACT BRAGKET

TMZ2I5-191

Figure 270. Governor speed-adjusting wheel.

INNER DISK CONTAGT SPRING
2510 2L
] T0dl ~

GOVERNOR COVER

D SOGKET WRENCH

OUTER DISK CONTACT SPRING
TLS356ISA

Figure 271, Governor inner and outer disk eontact springs.
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(2) Place a D socket wrench over the nut

(2) The surface of the brush spring plate .~
located in the center of the governor bracket on which the brush spring plate
cover. Use a 6-inch scale to measure the i1s mounted should be in line with the
radial distance from the vertical surface outer surface of that part of the governor
of the wrench to the point where the scale cover on which the target is mounted (B,
touches the curved surface of the inner fig. 272).
disk contact spring. This distance (3) The brush spring plate bracket should be
should measure 1%, to 1%, inch. parallel to the edge of the motor base
(3) Measure the distance from the wrench plate.
to the point of contact on the outer disk . Apyusmaent.  Loosen the two brush spring
contact spring in the same manner as  plate bracket mounting serews and reposition the
described in (2) above. This distance  pyqcket. Tighten the mounting screws.
should measure % to 4 inch.
¢. ApsusTaeNt. Bend the inner and outer disk 404, Governor Brush Spring Pressure
contact springs as required. Avoid any sharp (B, fig. 272)
bends or the springs may break. Replace the a3
governor cover and target. a. Preparation. None required.
b. REQUIREMENTS.
403. Governor Brush Spring Plate Bracket (1) Apply an B-ounce scale to the brush
(fig. 272) springs near the carbon brush and push -
a. Preparatioy. Remount the brush spring (or pull) horizentally in line with the
plate if it was not remounted as part of the previ- armature shaft. A push (or P‘.‘") of
ous adjustment. 414 to 5% ounces should be required to
. b. REQUIREMENTS, start each brush moving away from its
| (1) A line through the center of the outer associated disk. o~
disk should pass through the center of (2) Both carbon brushes should lie flat
each carbon contact brush (A, fig. 272). against their associated disks, and the ;
_LINE TO PASS THROUGH CENTER
/ / OF OUTER DISK AND GENTER
OF CONTACT BRUSHES.
GUVERNOR ADJUSTING, / QVERNOR  ADJUSTING
BRA —Z e [BRA
CeSi 0.020"70 0060" LT Least 0.006"
GO\\GE:ENOR TARGET ggg&smg LEVER
il
OUTER SRUSH SPRING T :
OloX GCARBON CONTACT‘L WEARING STRIP
BRUSH = GOVERNOR COVER "
Sgﬂ‘éﬁg}; 4410 54 078 TOA?VTAFT L WOLo%
BRUSH MOVING AWAY_ RSl v i
eiEE e e
PRING INNER DISK ) = B
EE:?E BSRE(!;:E BRUSH SPRING s _Mgtlirﬁ;rlirugﬁég;g
MOUNTING SCREWS- ~BRUSH SPRING F'L;ATE ST '—BASE PLATE
A B
TM2215-192
Figure 272, Governor paris and adjustments. Vo \




outer edges of the brushes should be flush
with or not more than 3§, inch inside of
the outer edge of the disks.
¢. ApjustmeNT. Loosen the two brush spring
clamping screws and slip the brush springs out.
Bend the springs as necessary. Remount the
springs and position properly. Tighten the
clamping screws.

405. Governor-Adjusting Bracket
(B, fig. 272)

a. Preparation. Fasten the adjusting bracket
in position with its mounting screws.

b. RequmesmenTs. The adjusting surface on
the governor-adjusting bracket should clear the
governor speed-adjusting wheel 0.020 to 0,060 inch.

¢. ApaustaexT. To obtain the required clear-
ance, bend the governor-adjusting bracket.

406. Governor-Adjusting Lever Stop Plate
(B, fig. 272)

a. Preraration. The shell must be fastened
in place on the motor shaft.

b. Requmemexts, There should be a clearance
of 0.006 to 0.050 inch between the wearing strip
and the governor shell when the governor-adjust-
ing lever is held against the stop plate.

¢. Apsustment. Loosen the two stop plate
mounting screws and reposition the stop plate.
Tighten the mounting serews.

407. Governor Shims
(B, fig. 272)

a. Prerararioy. Slide the shims and governor
shell on the motor shaft; fasten the shell in place
with its mounting screw.

b. Requmemexts. With the governor-adjust-
ing lever in its unoperated position, there should
be a clearance of at least 0.006 inch between the
wearing strip and the adjusting wheel when the
adjusting wheel is opposite the wearing strip and
all the end play of the motor armature is taken
up in a direction to make the clearance a minimum.

¢. Apyustyext. Increase or decrease the num-
ber of shims on the armature shaft between the
governor hub and the end frame casting of the
motor.

408. Motor Brushes (Governed Motor)
(fig. 273)

@. PREPARATION.

(1) Remove the filter lead screws (one on
each side of the motor).

(2) Remove the brush-holder caps, to which
are attached the motor brush springs and
carbon brushes. When removing the
brushes, note or mark the mounting loca-
tion and position of each brush so that
each may be replaced in the same holder
and with the same side uppermost. If the
brush has a number stamped on the car-
bon, the number may be used as a guide.

b. Requmements. The motor brushes should
be free in their holders without excessive play and
should be at least 5% inch long, not including the
brush spring or the spring mounting extension.
At least one-third of the area of the ends of the
brushes should be in contact with the commutator,

¢. ADJUSTMENTS.

(1) Replace excessively worn or damaged
brushes with new brushes.

(2) If brush springs are weak, replace the
brush.

(3) Uke fine sandpaper to resurface the ends
of the carbon brushes. Refer to para-
graph 173 for one method that may he
used.

d. ASSEMBLY.

(1) Replace the brush-holder caps. The
cable attaching the brush to the brush-
holder cap may tend to wind up, thus
shortening itself. When replacing the
brush, be sure that the cable on the brush
is not wound up but is extended to its
greatest limit.

(2) Replace the filter lead screws.

TM2215-195
Figure 213, Governed motor brushes.
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409. Synchronous Motor Adjustments
(fig. 274)

«. Preparation. Remove the motor from the
base.

». Requiresents. On  synchronous motors
with a three-brush starting switch, the switch
should meet the following requirements which
should not be checked unless there is reason to
believe the starting switch is out of adjustment.

(1) Remove the motor unit from the base,
and remove the motor fan and pinion.

(2) Remove the switch end shield screws and
the switch commutator mounting screws.
Remove the switch and shield.

(3) Pull out the rotor until the brush-holder
spring is accessible, and remove the
spring.

(4) The tension of the spring for G0-cycle
motors should measure 3 to 334 ounces
when extended to a length of b inches; use
an S-ounce scale. The tension of the
spring for G0-cycle motors should mea-
sure 134 to 214 ounces when extended to a
length of 5 inches; use an 8-ounce scale to
test.

BRUSH HOLDER

BRUSH HOLDER SPRING

(5) The brush holders should be mounted by
means of the center set of mounting holes
and should be free.

(6) The brush-holder stop pins should be
safely within the holes of the fiber disk
when all the play in the brush holders
has been taken up to make the engage-
ment of the pins with the disk a mini-
mum.

(7) Replace the brush-holder spring, making
certain that the spring eyes are fully
engaged with each other.

(8) Replace the switch commutator screws
and tighten the two screws alternately a
little at a time until both serews are tight.

¢. Apjustaexts, Replace worn or damaged
parts.

410. Motor Unit Slip-Connector Springs
(fig. 150)
a. Preparation. Remove the typing unit from
the base.
b. REQUIREMENTS.
(1) With the motor unit in position on the
base, hook a 12-pound scale under one of

SWITCH

ROTOR

MOTOR FAN—-J-

g S 0]

SWITCH COMMUTATOR
MOUNTING SCREWS

SWITCH END
SHIELD SCRE!

MOTOR PINION

T™ 2215-194

Figure 274. Synchronous motor.
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the motor unit slip-connection end
springs, just above the head of the ter-
minal screw on the motor connection
block. Pull toward the front of the base
at right angles to the spring. A pull of
2 to 4 pounds should be required to sep-
arate the contacts. Measure the pressure
of the opposite end slip-connection
spring the same way.

With the motor unit removed, place a
straight edge across the two end springs.
There shonld be some clearance, not more
than 0.015 inch, between the two inner
springs and the straight edge.

o

¢. ApjustENT. Remove the motor unit from
the base, and bend the two inner springs.

411. Line Jack Springs
(fig. 150)
a. Preparation. Remove the typing unit and
the keyboard from the base.
b. REQUIREMENTS.
(1) Apply the push end of a 12-pound scale
_ to the curved part of the jack spring. A
pressure of 1 to 2 pounds should be re-
quired to open the contacts.

(2) Place the typing unit in position on the
base. The line jack contact should be
separated 0.020 to 0.060 inch.

¢. Apjusraext, Remove the typing unit from
the base and bend the long contact spring.

412. Keyboard Jack Springs Adjustment
(fig. 150) .
a. PreraratioN. Remove the typing unit and
keyboard from the base.
b. REQUIREMENTS.

(1) The two keyboard jack springs are con-
tact Nos. 51 and 54 (from left to right,
with respect to the front of the teletype-
writer, the first and fourth of the key-
board slip-connection springs). Hook a
12-pound secale under the curved portion
of contact Nos. 51 and 54, in turn, and
pull vertically upward. It should require
1 to 2 pounds of pressure on the curved
part of a keyboard jack spring to just
open the contact.

(2) Insert the keyboard in the base. The
keyboard jack springs should be sepa-
rated 0.025 to 0.075 inch. Measure this
clearance by inserting a wire gage be-
tween the contact jack springs.

(3) All keyboard slip-connection springs
should be in line.

¢. Apsustaexts, If the keyboard jck springs
fail to meet requirements and must be adjusted,
the bakelite sheet which covers the springs must
be removed. Since the screws which hold the
bakelite cover can be removed only from the un-
der side of the equipment, it will be necessary first
to remove the base plate. Upend the teletype-
writer base and remove the four base-plate mount-
ing screws from the under side of the base. Re-
move the base plate. With the teletypewriter base
still upended, remove the four screws that hold
the slip-connection mounting plate assembly to
the base. Remove the bakelite cover and then re-
place the four slip-connection mounting plate as-
sembly screws,

(1) Measure the pressure of the two keybonrd
jack springs (contact Nos. 51 and 54).
To obtain the proper spring tension
(b(1) above), bend the longer of the two
jack springs.

TInsert the keyboard in the base. Measure
the spring clearance from above the base
by inserting a wire gage between the
contact jack springs. With the bakelite
cover removed, the keyboard jack springs
should be separated 0.005 to 0.025 inch
(the clearance given in &(2) above is
with the bakelite cover in place). To ob-
tain the proper contact gap, bend the
shorter of the two jack springs.

Remove the keyboard from the base and
lay a straightedge across the two key-
board jack springs. Aline the other slip-
connection contact springs, by bending,
so that they just touch the straightedge.
Upend the teletypewriter base, remove
the four slip-connection mounting plate
serews, insert the bakelite cover in its
original position, and replace the slip-
connection mounting plate screws. In-
stall the base plate on the base by means
of its mounting screws,

—_
o
—
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413. Typing Unit Slip-Connection Sbring
(fig. 150)

a. Prepararion. Remove the typing unit from
the base.

b. RequiresmENTs. Hold a straightedge flush
against the left rear milled surface on the base,
and extend the straightedge over the typing unit
slip connections. There should be 74-inch clear-
ance (plus or minus 1%, inch) between the
straightedge and the top of the curved part of
the springs.

e. Apsustment. Bend the  slip-connection
springs to obtain the necessary clearance.

414. Polar Line Relay Ry-30
(fig. 275)

a. Rourine Inseecrion. Efficient operation of
the Ry-28 or the Ry-30 relay in teletypewriter
circuits depends upon a periodical routine of in-

SPOOL

POLE~-PIECE SCREWS

ARMATURE

Figure 275.
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spection, cleaning, and adjustment. The adjust-
ments are so interrelated that it is essential for
each adjustment to be made in the given sequence.
If any adjustment is changed, it will be necessary
to check all subsequent adjustments.

5. PREPARATIONS.

(1) Remove the relay cover and blow out
any accumulated dust. Wipe the relay
and cover with a clean soft cloth.

(2) Loosen both pole-piece screw locknuts

(knurled tension knob on Ry-30) and

back off both pole-piece screws as far as

possible. Back off both contact screws.

Remove pits and build-ups on the con-

tacts with a contact file. Back out con-

tact screws to permit entrance of contact
file. 'When cleaning the armature con-
tacts, the armature should be supported
at its midposition by the opposite con-
tact serew, to avoid bending the armature

(3

—

[ARMATURE CLAMPING
SCREWS

KNURLED TENSION NUT
TM2215 195

Polar line relay Ry-30.
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or the contact springs. Be careful when
filing the armature contacts to use light
pressure. After using the file, blow out
any loose particles and polish the con-
tacts with a burnisher.

(4) Remove any particles adhering to the
armature or pole-piece screws by press-
ing a fresh piece of friction tape, wrapped
around a piece of thin stiff nonmagnetic
metal, against the particles. Do not rub
the tape against the armature or pole-
piece screws as this will leave a residue
which will eollect further particles.

(5) Make sure that pole-piece screws and re-
lay terminals are clean.

o. AvsustmenTs. Adjustments of the relay are
covered in paragraphs 415 through 418,

415. Armature
(fig. 275)

a. Requireaments., The armature should not
touch the inside of the spool, and the contacts
should aline so that the centers of the contacts will
not be out of alinement by more than 25 percent
of the contact diameter.

b. AvyustaceNts. Loosen the screws holding
the spool heads to the relay frame, and position
the spool to meet the first requirement. Tighten
the serews. Loosen the armature clamping screws,
and position the armature both vertically and hori-
zontally to meet the latter requirement. Tighten
the screws. If necessary, position the contact
serew brackets by means of the enlarged mounting
holes in the relay frame to aid in meeting the lat-
ter requirement.

416. Armature Contact Springs Alinement
(fig. 275)

a. RequiremeNts. The armature contact
springs should be parallel to the armature, and
the tips of the armature contact springs should
rest against each other, approximately flat across
their width, with a pressure of 3} to 13§ ounces
measured on one spring at the contact with the
other spring held so that it cannot follow its mate.
If necessary, back off the contact screws.

b. Apyusrments. Bend the spring toward or
away from the other contact spring as required,
and as close as practicable to the point where it is
riveted to the armature. Reset the contact screws.

417. Contact Screw
(fig. 275)

a. RequiresenTs. The clearance between the
armature in its normal unoperated position and
either contact screw should be approximately
equal, and when the armature is held against one
contact serew, there should be 0.003- to 0.005-inch
clearance between the armature and the other
contact screw.

b. Apsustaents. Back off the pole-piece screws
as far as possible, and position the contact screws
to meet this requirement,

Note. The contact screws should be sufficiently tight
in their brackets to hold any adjusted position. If neces-
sary, remove the contact screw from the bracket and force
the two portions of the split end of the bracket closer
together to meet this requirement.

418. Pole-Piece Screws
(fig. 275)

a. REQUIREMENTS.

(1) When the armature is held, first against

one contact serew and then against the
other, the armature stop pins should not
touch the pole-piece screws.
The armature should be centered in the
magnetic field between the pole-piece
screws; for example, the armature should
either float in the gap between the con-
tact screws, or it should stay against
either contact, with approximately the
same pressure when moved there by
hand.

(2

-

b. ADIUSTMENTS.

(1) Back off both pole-piece screws and check
the contact screw adjustment. Readjust
if necessary.

Advance the right pole-piece screw un-
til, with its locknut (knurled tension knob
on Ry-30 relays) tight, the right pole-
piece screw pushes the armature far
enough to just touch the left-hand con-
tact screw. Back off the right pole-piece
screw approximately one-fourth turn
from this position until the requirement
in #(1) above is met. Tighten the lock-
nut.
(3) Advance the left pole-piece screw until
the requirement in «(2) above is met.
Tighten the locknut. If this disturbs the

©
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adjustment, reposition the left pole-piece
serew.and retighten the locknut to meet
the requirement. When adjusting the
pole-piece screws on Ry-30 relays, the
knurled tension nuts should be sufficiently
tight to hold the pole-piece screws in the
adjusted position.

419. Relay Jack Contact Gaps
(B, fig. 276)

a. Preparation. None required.
b. REQUIREMENTS.

(1) When the jack plunger is held flush with
the relay connection block mounting
plate, there should be a gap of 0.010 to
0.015 inch between the contact points of
contact springs Nos, 3 and 4.

5T0 7025 TO
JUST OPEN
CONTACTS

ETOTOZSj

angles to the springs, it should require a pull of
5 to T ounces to separate the contact points of
contaet springs Nos. 1 and 2 or of contact springs
Nos. 3 and 4, respectively.

¢. ApsyustmENT. Bend contact springs Nos. 1
and 4.

421. Send-Receive Stop-lLever Plate
(A, fig. 277)

a. Preparation. Remove typing unit from the
base.

6. RequiremeNnTs. Hold the left end of the up-
per contact lever up against the stop lug on the
send-receive stop-lever plate. There should be
0.004- to 0.015-inch clearance between the shoul-
der in the notch in the upper contact lever and
the top of the lower contact lever.

0.020"T0 0.025"

0.010" TO 0.015"

JACK PLUNGEa—/

A

RELAY CONNECTION-BLOCK
MOUNTING PLATE

JACK PLUNGER
FLUSH WITH SURFACE

TL 54651

Figure 276. Relay jack contact springs and gaps.

(2) When the jack plunger is held flush with
the relay connection block mounting
plate, there should be .020- to .025-inch
clearance between the contact points of
Nos.1and 2.

¢. ApyusTMENT,
(1) Bend contact spring No. 3 (4(1) above).
(2) Bend contact spring No. 2 (5(2) above).

420. Relay Jack Contact Springs
(A, fig. 276)

@. Prepararion. None required.
b. RequiresenTs. When an S-ounce scale is
hooked to contact spring No. 1 or No. 4 at right
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¢. ApsustseNt. Position the send-receive stop-
lever plate by means of its mounting screw.

422. Break Lever Adjusting Plate
(B, fig. 277)

a. Preraration. The typing unit is removed
from the base.

4. RequmeseNts. There should be some clear-
ance, not more than 0.015 inch, between the rear
upper corner of the beveled edge on the left end
of the upper contact lever and the lower front
edge of the stop lug on the send-receive stop-lever
plate, when the break lever is slowly operated by
hand until the two edges are just opposite each
other.

o)
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UPPER CONTACT LEVER

STOP LEVER PLATE

UPPER CONTACT LEVER

& FIBER INSULATOR STOP LUG f
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0.004"TO 0015

LOWER CONTACT LEVER
A

BREAK LEVER

BREAK-LEVER
ADJUSTING PLATE

ADJUSTING SCREW

TM2215-196

Figure 277. Stop-lever plate adjustment.

¢. ApsustmenT. Position the break lever ad-
justing plate by means of its adjusting screw.

423. Stop Lug
(A, fig. 278)

a. Prepararion, The typing unit is removed
from the base.

SOME CLEARANCE
NOT MORE THAN 0.030

UPPER CONTACT
LEVER

MOUNTING
BRACKET

_[l T0 2 0ZS.TO START

STOP LEVER MOVING
A B

Figure 278.

941733—51 20

b. Requmresmexts. When the send-receive stop
lever is in its unoperated position, the upper ex-
tension of the stop lever should rest against the
stop lug on the mounting bracket, and there
should be some clearance, not more than 0.030
inch, between the rear side of the upper contact
lever and the front edge of the send-receive stop-
lever plate.

1 TO 2 OZS.
TO SEPARATE
CONTACTS 3 AND 4

AT LEAST 0.015"

TM2215-197

Stop lug adjusiment.
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¢. Apyustment. Bend the stop lug on the
mounting bracket.

424, Upper Contact Lever Spring Tension
(B, fig. 279)

a. Preparariox. The typing unit may be on
or off the base.

B
CONTAC LEVER MOVING
SPRINGS ™\ | 1] 2 3 6
il

g |
1T02 0ZS.T

SEPARATE

LOWER CONTACT LEVER

[SOME GLEARANCE
' [NOT MORE THAN 0.008

FIBER INSULATOR
A

AT LEAST 0.015"

b. Requmkements. Operate the stop lever so
that it rests against the stop lng on the mounting
bracket. Hook an 8-ounce scale in the spring
mounting hole in the stop lever, and pull in line
with the spring. It should require 1 to 2 ounces to
start the stop lever moving.

c. ApsustaeNT. If the stop-lever spring fails
to meet requirements, replace it with a new spring.

UPPER CONTACT LEVER

MOUNTING BRACKET

B
TM2215-198

Figure 278. Upper contact lever adjustment.

4. Requirements. Place the send-receive lever
in the SEND (up) position and hold contact
spring No. 3 away from the extension on the up-
per contact lever. Hook an 8-ounce scale under
the left end of the upper contact lever at the spring
hole, and pull up vertically, in line with the
spring. It should require 3 to 5 ounces to start the
upper contact lever moving.

¢. AvsustvesT. If the upper contact lever
spring fails to meet requirements, replace it with
a new spring.

425. Stop-Lever Spring Tension
(A, fig. 278)

a. PreparatioN. The typing unit may be on or
off the base,
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426. Send-Receive-Break Contact Springs

(figs. 278 and 279)

a. Preparation. None required.

b. REQUIREMENTS AND Apsustaents, Viewing
the base from the front, the send-receive-break
contact springs are numbered 1, 2, 8, 4, 5, and 6
from left to right.

(1) Move the send-receive lever to the SEND
position (up).

(2) All contact springs and points should be
in line.

(8) There should be some clearance, not more
than 0.008 inch, between the. fiber insula-
tor on the lower end of contact spring
No. 1 and the extension on the lower con-
tact lever to the right of it. When check-




(4)

(5

—

‘e

ing this clearance, the lower contact lever
should be held firmly against itstop. Ad-
just by bending contact spring No. 2.
Contact No. 1 should exert a pressure
against contact No. 2. Hook an 8-ounce
scale around contact spring No. 1, just
below the contact point, and pull hori-
zontally toward the left. It should re-
quire 1 to 2 ounces to just separate con-
tact Nos. 1 and 2. Adjust by bending
contact spring No. 1. Recheck ((3)
above).

All the clearance requirements, pertain-
ing to contact springs Nos. 3 through 6,
given in the following paragraphs will
usually be met if these three preliminary
requirements are met:

(@) The stiffeners for contact springs Nos.

(r

4 and 5 should be straight.

(&) Contact springs Nos. 4 and 5 should

‘S
(2)
(2)
(e
(
- din

rest against their respective stiffeners
with perceptible tension. There should
be no gaps between the ends of the
stiffeners and the contact springs when
the contacts are open. However, a gap
not more than 0.004 inch will be per-
missible at any other point.

With the send-receive lever in the REC

position (down), the extension on the

upper contact lever should be approxi-
mately midway between imaginary
lines extending up from contact springs

No. 4 and 5. If necessary, bend the

extension on which the double contact

springs are mounted to meet this re-
quirement. It will be permissible to
vary this requirement, if recessary, in
cases where the clearance requirements
given in (d) through (Z) cannot be met.

With send-receive lever in the SEND

position (up), there should be a clear-

ance of at least 0.015 inch between con-
tacts No. 3 and 4. If necessary to
adjust, see (5) above.

Move the send-receive lever to the REC

position (down) and make sure that

contacts No. 3 and 4 close.

) There should be at least 0.015-inch
clearance between contacts Nos. 1 and
2. Adjust by bending contact Spring
No.2. Recheck (3) above (C, fig. 278).

(g) Contact No. 3 should exert a pressure

against contact No. 4. Hook an 8-
ounce scale around contact spring No. 8
just above the contact point, and pull
horizontally toward the left. It should
require 1 to 2 ounces to just separate
contacts Nos. 3 and 4. Adjust by bend-
ing contact spring No. 8. Recheck
(d) above (C, fig, 278).

(&) With the left end of the upper con-

tact lever held against the stop lug on
the stop-lever plate, there should be at
least 0.008-inch clearance between the
fiber insulator on contact spring No. 6
and the extension on the upper contact
lever. Make certain that contacts
Nos. 5 and 6 are separated by at least
0.015 inch when the break lever is
operated. If necessary to adjust, see
(5) above (A, fig. 277, and B, fig. 278).
Contact No. 6 should exert a pressure
against contact No. 5. Hook an 8-ounce
scale around contact spring No. 8 just
above the contact point and pull hori-
zontally toward the right. It should
require 414 to 514 ounces to just sepa-
rate contact Nos. 5 and 6. Adjust by
bending contact spring No. 6. Recheck
(k) above (C, fig. 278).

427. Control Relay Adjustments

(fig. 280)

a. For break operation the control relay (A,
fig. 280) should be adjusted to meet the following
requirements:

(1)

(@

~—

(3)

With the relay plunger held operated,
there should be 0.005-inch to 0.015-inch
clearance between the contact surfaces of
the outer and middle contact springs.
Adjust by bending the outer contact
spring.

With the plunger held operated, there
should be 0.025-inch to 0.030-inch clear-
ance between the contact surfaces of the
inner and middle contact springs. Adjust
by bending the inner contact spring.
‘When an 8-ounce scale is hooked over the
middle contact spring at the side of the
contact and pulled horizontally at right
angles to the contact spring, it should re-
quire 5 to 6 ounces to cause the middle
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OPERATED

4l UNOPERATED

iy o

0.025" TO l
L 0.030%

0.005"T0 0.015"

A

ADJUSTMENT FOR
BREAK OPERATION

Figure 280.

contact spring to break contact with the
inner contact spring. Adjust by bending
the middle contact spring.

(4) Recheck (2) above.

b. For make operation the control relay (B, fig.
280) should be adjusted to meet the following
requirements:

(1) Hold the relay plunger operated, hook a
32-ounce scale over the end of the outer
contact spring, and pull horizontally at
right angles to the contact spring. It
should require 12 to 16 ounces to cause
the outer contact spring to break contact
with the middle contact spring. Adjust
by bending the outer contact spring.
With the relay plunger held operated,
there should be 0.030-inch to 0.040-inch
clearance between the contact surfaces of
the inner and middle contact springs.
Adjust by bending the inner contact
spring.

Hook an 8-ounce scale over the middle
contact spring at the side of the contact,
and pull horizontally at right angles to
the contact spring. It should require
114 to 2 ounces to cause the middle con-
tact spring to break contact with the
inner contact spring. Adjust by bending
the middle contact spring.

Recheck (2) above. The operating cur-
rent for the control relay should be be-
tween 50 and 60 ma when adjusted for
either make or break operation.

(@

6]

—

(4

—
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it 102025 T0
510 6 025 TO OPEN CONTACT

OPEN CONTACT

INNER CONTACT SPRING
MIDDLE CONTACT SPRING
OUTER CONTACT SPRING

UNOPERATED
o

0.030'70 0.040"

12 TO 16 0ZS TO
OPEN GONTAGT

ADJUSTMENT FOR
MAKE OPERATION

TM22I5-199
Control relay.

428. Rec-29 Reclifier Adjustments
(fig. 49)

Move the power switch to the OFF position and
open the hinged door in the rectifier cover. The
secondary voltage of the transformer is 300 volts.
Do not make any adjustments while the rectifier is
in operation.

a. To adjust for a-c input voltage, connect the
flexible lead on the left-hand side of the panel to
the terminal with the marking which most nearly
corresponds to the voltage of the available a-c
supply.

6. To adjust for frequency, connect the two
flexible leads on the right-hand side of the control
panel to the two terminals having markings which
most nearly correspond to the frequency of the
available a-¢ supply.

¢. To adjust d-c output voltage, connect a 600-
ohm resistor in series with a suitable milliammeter
across the d-c output of the rectifier, and connect
the flexible leads located near the top of the con-
trol panel to the terminals (marked L, M, H, and
1,2, 3, 4, 5) which cause the milliammeter to reg-
ister a current flow which is nearest to but not less
than 0.2 ampere.

d. Check this adjustment when the rectifier is
installed and periodically thereafter. Voltage
drop due to initial aging of the rectifying as-
sembly decreases with service. After the first few
months of use the rectifier should operate for long
periods without the necessity for readjustment.
If it becomes necessary to use the maximum regu-

(3]
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lation tap to obtain the proper output current,
withdraw the rectifier from service and repair it.
Refer to figure 51 for actual wiring diagram and
figure 285 for schematic wiring diagram.

429. Rec—10 Rectifier Adjustments
(fig. 48)

a. Three coarse and five fine secondary trans-
former taps arve provided which terminate in
spring jacks marked L, M, H, and 1,2, 3, 4, 5 for
readily adjusting the d-c output voltage for any
particular line requirement and to correct for
aging of the rectifier element.

. Rectifier adjustments ave set at the factory
on taps M and either 1, 2, or 3 to deliver 0.2 ampere
at 120 volts d-c.

¢. The method normally used in checking the
d-c output of this rectifier is to disconnect all ap-
paratus from the d-c side and connect a 600-ohm
resistor in series with a suitable milliammeter
across the output. For correct adjustment of the
output, the flexible leads shall be connected to
those taps which will cause the milliammeter to
register a current flow which is nearest to but not
Jess than 0.2 ampere. Check this adjustment when
the rectifier is installed and periodically there-
after. The amount of aging will be somewhat
greater during the first few months of use.

d. Tf it is necessary to use the maximum regu-
lating tap to obtain the proper output current,
withdraw the rectifier from service and repair it.
Refer to figure 50 for actual wiring diagram and
figure 286 for a schematic wiring diagram.
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Section VIIl. DIAGRAMS

430. Schematic and Wiring Diagrams

Figures 281 through 287 are schematic and
wiring diagrams for Teletypewriters TT-5/FG
and TT-6/FG or components of these sets. Refer-
ence to these diagrams will aid in tracing the
various over-all circuits and in locating the differ-
ent circuit elements, Figure 281 shows schemati-
cally the wiring of the table and connections to the
rectifier and teletypwriter base.

431. Explanatory Notes on Figures 283 and
284

a. Froure 283. All wires are # 18 insulated
wire except the motor leads. Thin lines indicate
wires not in the cable.

b, Fiaure, 284,

(1) The wire color code used in figure 284 is
TELETYPEWRITER
|

Pt
Loz RED PLUG LINE JacKS
SELLCTON MAGRETS.

T0 RELAY CONTAGT!
AND BATTERY

LINE winoing 41| p—0
OF K-201 RELAY

TO CONTHOL RELAY

the same as that used in figure 283 (see
note 12, fig. 283).

(2) For single-line operation when Ree—10
or Rec-29 is used as the source of line
battery, connections are as follows:

(@) At station furnishing battery. Line is
connected to terminal Nos. 7 and 10;
terminal Nos. 8 and 11 and Nos. 9 and
12 are strapped. When line plugs are
inserted in the line jacks, battery goes
to the teletypewriter base. The slider
on the 2,5600-ohm resistor should be
adjusted to produce 60-ma line current.

(b) At station not furnishing battery.
Line is connected to terminals Nos. 7
and 10; and terminals Nos. § and 9 are
strapped.

REGTIFIER
REC-29 Zv T 7 REC=0  GREEN O
#5001 NOTE 2 s .‘ REQ #
M

| W

| aix

MOTOR-CYCLES

[KETHOARD TRANS -
MITTING CONTACTS

.......

BIAS WINDING
OF K-201 RELAY

R-s0 2K

P-503
08 P-50/

F-r
) 1G-AMP
EETADN 1. POLAR NEUTRAL AEY IN NEUTRAL POSITION
2. CONNECTIONS ARE SMOWN FOR EITHER THE
REC-29 OR THE REC-10 RECTIFIER.
LEGEND 3 IF SENDING AND RECEIVING LOOPS ARE USED
8 WIRING U

ohLY
o ﬁ!ﬂs-lin! ResTieen WIRE AS SHOWN WITH STRAP REMOVED FROM

ON REC-0)

i
4
P-302
@o—l
i y

NOTES:
TERMINALS 8 AND 3 OF TABLE.
IF & SINGLE LOOP IS USED, COVNECT TO TEAMINALS
7 AND 10 OF TABLE AND STRAP § AND 9.
CONNECT LINE BATTERY AND GROUND AT TABLE IF
REQUIRED, GROUND MAY BE SUBSTITUTED FOR ONE WIRE

OF ANY PAIR BETWEEN STATIONS WHEN NEGESSART. T™M2218-200

Figure 281. Tuable connections to rectifier and teletypewriter base, schematio 1wiring.
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ucecinaton gy CARE e
2
= LINE RELAY S-6A
B LINE AND SELECTOR
[ = M ===} CIRCUIT_ GLOSING
i SwITCH
I = ,_i..
I_ 3
c-5
QOWF
R-48
v SELECTOR MAGNETS
Ty L-102 L=I0n
1050 105 A
600
R-34
I 600
" 2
R-5A
810
n 12 LINE

Figure

= ey g - =
| g osi ?:zf 55056 97_1m!-5
AL gl 1 G i [
SEND-REC
- P P i o s e (T SENTACS  cBmacr
| 1 352 853 @s4gss 956957 O581 =" ol oy
T== =gl 8001, 600
KEvBOARD  Gongl
e
Lﬁ POLAR
s-402
NEUTRAL
POLAR NEUTRAL KEY
SHOWN IN POLAR
POSITION c-303
QIUF
LEGEND:
HEAVY LINES INDICATE
MAIN SIGNAL PATH
e =i
- CONTROL
RELAY REMOVE STRAP WHEN s-102
JeCNUFEINER MECHANICAL MOTOR
MOTOR UNIT BN kel gouThe 15 USED

MOTOR CONTROL CONTACTS
TMZ2I5=20!

282. Typing unit, keyboard, basge, and relay, schematic wiring.
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NOTES:

r

-

-

-

® =~

®

=3

. FOR BREAK OPERATION OF CONTROL RELAY K-1 INVERT POWER .SMTDH S-1 SO THAT »

THE MOTOR CONTROL RELAY IS NOT WIRED AT FACTORY. TO USE RELAY,
REMOYE, SPLICE TOGETHER AND TAPE WIRES SHOWN CONNECTED TO A AND B
ON SWITCH S-L CUT WIRE LOOP AT SWITCH AND CONTROL RELAY COIL K-1
AND CONNECT TO RESPECTIVE UNITS. FOR BREAK OPERATION CUT WIRE LOOP F-G,
CONNECT G TO CONTROL RELAY CONTACT E AND F TO CONTACT D. FOR MAXE OPERI
TION CUT LOOP F-G, CONMECT G TO CONTACT G AND GONNECT F TO CENTER CON.
TACT D AS FOR BREAK OPERATION ABOVE. USE 0.065 AMPERES THROUGH COIL L-I
TO OPERATE CONTROL RELAY.

ON AND OFF DESIGNATIONS ON COVER AGREE WITH OPERATION OF SWITCH.

TO OPERATE PRINTER WITHOUT LINE RELAY K- 20|, MOVE YELLOW WIRE FROM
TERMINAL 62 TO 6I; MOVE WHITE WIRE FROM TERMINAL &5 TO 66; REMOVE
AND TAPE GREEN WIRE GOING TO LINE RELAY K-201 FROM TERMINAL 6.

FOR 0.02-AMP. SIGNAL LINE OPERATION, CONNECT THE 8000-OHM RESISTOR R-2
IN SERIES WITH THE BIAS CIRCUIT BY MOYING ONE OF THE LEADS ON A TO B,

(o

RECOMMENOED FUSETRON OR FUSTAT (AND ALTERNATE FUSE) PROTECTION.
MOTOR FUSETRON OR FUSTAT FUsE
IIQVOLTS A.C. 60-CYCLE GOVERNED  1.60-AMPS 3.aMps P55

TODISABLE SEND RECEIVE BREAK MECHANISM: (A) SPLICE AND TAPE WIRES FROM
SWITCH 5-34 MARKED X; (B) TAPE WIRE TO S-3B MARKED Y; (C) SPLICE AND
TAPE WIRES TO S-4 MARKED Z.

ELEMENTS SHOWN DOTTED ARE UNDERNEATH BASE CASTING,

WHEN THE A-C SERIES MOTOR MUST BE DRIVEN FROM 25-CYCLE POWER
SUPPLY, CONNECT A 25 OHM RESISTOR IN SERIES WITH THE POWER LEADS
IF COMPENSATION HAS NOT BEEN MADE FOR 25 CYCLES BY ADJUSTMENT
OF THE RECTIFIER (SUCH AS REC29) TAPS.

WHEN KEYBOARD IS NOT INSTALLED AND POLAR SIGNALS ARE RECEIVED, RE
MOVE JUMPER BETWEEN BACK CONTACT NUMBER 51 AND SLIP CONNECTION
CONTACT NUMBER 56 ON BASE.

CONTACTS SHOWN BETWEEN TERMINALS 9 AND |0 ARE PRESENT ON TYPING
UNIT ONLY WHEN MOTOR CONTROL ON FIGURE H IS USED. WHEN MOTOR
CONTROL (MECHANICAL THROUGH S-101 AND $-102) IS USED, REMOVE
STRAP BETWEEN 9 AND 10.

. K-201 RELAY (RY 30; W E. 255-A)-136 OHNS PER WINDING (FOR 0.060 OR

0.020 AMPERE SIGNALING —SEE NOTE 4 ABOVE)

. WIRE COLOR CODE (SOLID COLOR OR TRACER IN WHITE WIRE}

BK BLAGK 0 ORANGE BL BLUE &
BR BROWN Y YELLOW W WHITE
R RED G GREEN

LEGEND:

WIRING -
e MAIN SIGNAL PATH WIRING

=—— = —— ENCLOSES UNITS

~ ENCLOSES FILTERS

--- OUTLINES ELEMENTS UNDER CASTING

——= INOICATES WIRES TAPED OR SPLICED AND TAPED
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A -C SYNCHRONOUS
MOTOR UNIT

0 sl g
L ':J-IE s oK -
L 46 £
X
Y et O
— v
L, ST
43
o323 5| RECEIVING
R a2 LINE PLUG F
Y =
INOID ; J ] LINE dack
| Siem tlem e
SEE NOTES | AND 2
o | 31 | TRANSMITTING LINE
PLUG P-2
E-3
(13
= 28 I 120%. 0C
(1 28
]
o4t 5 P.
(13 23 |y Pom
$X A J
0 22 lg
e T
TRANSMITTING L
CONTAGTS - 1! u
COMMECT TO WOISE -
1 LLER caraciTon _ f | = L P-4
wnen usED. - COMVENIENCE
1' SEE NOTES 51 RECEPTACLE
tanp 2 J=l
i R _j MOTOR SwiTcH o
Actual wiring of typing unit, keyboard, base, and relay. 041788°—01 (Facep, |
N




£-301

'A-G SERIES MOTOR UNIT_MU27 WITH FILTER 2-301 _] [_

—_—
A=C SYNCHRONOUS
MOTOR UNIT

oax
e
| X
w 48
i‘/ru-u
43 6
p23o| RECEIVIN
az . |utNE PLUG P
=
] o ln re
o LINE JACK !
S— §5-2
LT ——
=« r 1} use witn
1 | 2=401
33 (B -apeelil WY}
G S LI (]
[T =0
— T T_.r;
. 2 ln
o | s | TRANSMITTING LINE
\_/ PLUG P-2
E-3
—
= m 120V, 0€
[ 287 [ =
- +
Mozt]
ax 13 |y Poe
[T of I
(T3 ez lo
I
13 plel A
1oV, AD

COMNECT TO MOISE
RILLER CAPACITOR
WHEM USED.

wnit, keyboard, base, and relay.

0]

SEE NOTES o
TanD 2 -l

MOTOR SWITCH

E-2 P-4
CONVEMIENCE
RECEP TACLE
=
THERIS -203

941783*—61 (Facep. 300)




TABLE SERVICE UNIT 105014

(]
-
©
.
2 ASSEMBL TO WHICH THEY CONNECT
BY ENCI LETTERS.
3 ZERO TO 2500 OHM SUDE-WIRE RESISTOR ADJUSTED TO ITOO OHMS AT FACTORY.
4 HEAVY LINE INDICATES LOCAL TEST CIRGUIT.
5. C"T0) INDICATES SHIELDED CABLE
6 AN mzﬁlnmunummuwmmwrlsum
AR R AT ReR
TM2215-203
Figure 284. Electrical service assembly schematic with simplified teletypewriter and reclifier diagrams.
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P-501 P-502
3 14
2 o
\70UF iS5 16 s CR-501
c-502 [
E-501 ROR &
f-F&ED X
e o |
T %2R :
w|[Bx I‘!
5-501
DPST
SWITCH ===
oo RECTIFIER
o ol
—_—
‘ =i
=0 £8
P-
503 n o = £
¥ = 95 =l
=t 5
I i5 =
- 3 L-501
) %0
= 10
D
TRANSFORMER ER-501d
= : oK

2500 u  FUSETRON
230, M /
3 2-AMP 2100 L =0~ 0—
FUSETRON 1900
F-501
0 A
50
400
25 0—g 1 SELENIUM CAPACITOR
|55 2 RECTIFIER
CYCLES H
S

Figure 285.

P-502
sl
TO MWOTOR

TM2215-204
Rec-29 rectifier, actual and schematic wiring.

(A}




[y CABLE

~REGULATING TaPs
Jox L
X 5'90!/ r -l'lug%z
T-901 o
TRANSFORMER r-d':nsnc'«nuz o536 J R-901 G OR R
> —@u‘@_ o 2K Jax
P @ 3@4
J —o' 20—+
B
1@—"p -903
+ B
e (@
F=901
C-901 0 3-AMP FUSETRON _BK
10-UF CAPACITOR
"' 9 | 1+
_.._lo
i 9 S.J |ax CAOLE)J
C-302 CR-901
=901 2-UF CAPACITOR SELENIUM STACK
PLUG
COARSE “”57 03-aMP - 2-UF GAPAGITOR
rruss'rnou c-902
—
L
PLUG
Ly FILTER
_P-é&‘G + CR-901->' CHOKE P-902
c-901 1 L-90 L
= R-90I / c-903 FRAME.
2K GROUND
10-UF CAPAGITOR j T
200-UF_ 200-VOLT
rnmsronusn Lo L*“""ﬁ&“"’m CAPACITOR
TM2215-205

Figure 286, Rec-10 rectifier, actual and schematic wiring.
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OPERATING WINDING
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=
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ARMATURE CONNECTION
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A o1
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2I5H AND 255A)

304

Figure 287,

Ry-30 relay, wiring diagram.
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CHAPTER 5

SHIPMENT AND LIMITED STORAGE AND DEMOLITION TO PREVENT ENEMY USE

Section I. SHIPMENT AND LIMITED STORAGE

432. Disassembly and Repacking

a. Disassemsry. To disassemble the parts, pro-
ceed as follows:

(1) Remove the copyholder from the typing
unit cover.

(2) Remove the crank from the typing unit
and place it in the cloth drawstring bag
provided for it.

(3) Remove the typing unit cover from the
base unit.

(4) Remove the cover front plate from the
lower front part of the typing unit cover.
Replace and tighten the four nuts on their
bolts to avoid loss.

(5) Disassemble the paper roll spindle and
the ribbon from the typing unit and place
them in the drawstring bag with the
platen erank.

(6) Remove the keyboard from the base.

(7) Remove the typing unit from the base.
Replace and tighten the three thumb-
serews in their holes in the base.

(8) Disassemble the motor unit from the base.
Replace and tighten the motor hold-down
screws in their holes in the base.

(9) Disassemble the polar relay from its
mounting bracket on the base.

(10) Remove the base from the table.

(11) Remove the rectifier from the table.

(12) Disassemble the electrical service as-
sembly from the table. Replace screws
in their holes in the electrical service as-
sembly.

(13) The table and the other units are now
ready for repacking.

5. Repacking: Many illustrations arranged in
the text in this section show how components of
the teletypewriters are packed when personnel, to
whom packing duties are assigned, have available
such packing materials as are used when the equip-

ment is originally packed. If such material is
not available, the illustrations suggest how neces-
sary packing materials may be improvised. Con-
tainers for the various units bear PK numbers
which are stamped on them at the factory. Parts
of the packing containers are given detail num-
bers which are also stamped on them at the fac-
tory. Some of these details are flat pieces of
scored cardboard. Folds along these scored lines
aid in shaping the flat pieces into containers
needed for packing specific units.

(1) Brace, cushion, and place the component
parts in cartons as for domestic shipment.
Seal the seams and flaps of these cartons
with 3-inch gummed tape or special sta-
ples. Later these cartons are placed in
wooden boxes.

(2) Cartons which are to be sealed in flexible
barriers (those least subject to damage
from moisture) should have their cor-
ners blunted before they are wrapped and
sealed. 3

(3) Seal the waterproof paper barriers with
waterproof cement and seal the moisture-
vaporproofed foil-lined barriers with ad-
hesive or other suitable material which is
equal in strength and waterproofing qual-
ities to the barrier material.

(4) Float the metal container, which holds

the typing unit, in a nailed wooden box

containing 3 inches of excelsior (fig. 27).

The wooden boxes, except the box for the

typing unit which is numbered No. I

(1/4), are lined with flexible waterproof

barrier material.

Fill all large vacant spaces with a void

detail of correct size and shape.

(5

—

Note. Instructions for packing the various
components of the teletypewriters are given in
paragraphs 433 through 443,
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433. Typing Unit Cover
(figs. 288 and 289)

This paragraph provides instructions for pack-
ing a model 15 teletypewriter cover for domestic
shipment.

a@. Packing material (figs. 288 and 289) for a
standard model 15 teletypewriter cover consists
of the following:

G Material Part No.
1 | Corrugated Carton_.______________... | PK-10717

1| Label FRAGILE MATERIAL, | PK-21250
HANDLE WITH CARE. |
1 | Corrugated detail set consisting of | PL-22141
| scored sheets as follows: |
| 1 detail A (17%s"" x 54%4"7).
1 detail B (17’7 x 38%"").
2 detail C (13" x 1634'7).
1 detail D (193" x 204'") with |
| notched corners. |
|

DETAIL D or]_
PK-2214 5

—)  DETAIL BOF
Pr-22141

=i
e \{E!ETAIL GOF

PK-2214]

R S
PK-

- l _,_//11
DETAIL AOF| L . % /
PK-22141 \ 4’ =

T PKEIOTIT

)

=, ~

TM2215-37
Figure 288. Materials for packing cover. *
&. Additional material needed but not furnished
ists of 18 feet of gummed paper tape 3 inches
wide and 12 square feet of tissue paper.
c. To pack the typing unit cover, proceed as
follows:
(1) Form the bottom of the corrugated carton
PE-10717 as scored. Seal the long seam
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DETAIL
A

Figure 289,

—
o

(3)

(4)

Cover in place in fiberboard carton,

formed by the bottom flaps with gummed
paper tape. The tape should extend ap-
proximately 3 inches up the sides of the
carton. Use two additional strips of
gummed paper tape to seal the edges of
the flaps along the bottom of the carton.
These strips should extend aApproxi-
mately 3 inches around each corner of the
bottom edges of the carton.
Remove the copyholder from the cover
by removing its four mounting screws.
Place the four screws in a small envelope.
Wrap the wooden filler with a piece of
tissue paper. Place the wooden filler and
envelope on the front side of the copy-
holder and wrap all three parts into one
bundle with tissue paper.
Place the wrapped copyholder assembly
inside at the left end of the cover, and
tie securely by means of a string passed
through the large hole in the cover and
the left bottom edge.
Form corrugated detail A of PK-22141
s scored.  Place the cover on the detail
t the lower folded section is at the




L)

front of the cover. Place one detail C at

each end of the cover. While keeping the

details in position against the cover by
holding them at opposite corners, place
them, together with the cover, in the car-

ton (figs. 288 and 289).

Form corrugated detail B (fig. 288) as

scored. Place the detail in the carton

at the upper front part of the cover over

the glass as shown in figure 289.

(6) Form corrugated detail D as scored (fig.
288). Place it on top of the cover inside
the carton with the formed edges upward
forming a tray (fig. 289).

(7) Close and seal the top flaps of the carton
us indicated in ¢(1) above.

(5

=

434. Cover Front Plate and Paper Spindle

@. Cover Froxt Prate (fig. 24).

(1) Remove the front cover; then replace and
tighten the nuts on their bolt studs.

(2) Wrap the front plate in tissue paper and
place it in the PE-8527 corrugated car-
ton.

(8) Inclose and seal the PK-8527 carton in

" a moisture-vaporproof envelope.

DETAIL D OF]

PK-22143

DETAIL A OF ETAIL B OF
PK-22143 PK-22143

TM2215-39
Figure 290. Packing keyboard.

(4) Inclose the moisture-vaporproofed car-
ton in the PK-8542 corrugated carton.

(5) Pack it in the nailed wooden box No. 4
(marked 4/4) with consolidated pack and

other parts.

b. Parer Seinpre (fig. 31). Place the spindle
in the drawstring bag with the platen erank and
ribbon. Tie this bag, by means of its string, to
the right side frame between the spindle drag
spring and the retaining plate (fig. 293).

435, Keyboard
(figs. 200 and 291)

a. The packing material for a standard model

15 keyboard consists of the following :

Qg Material Part No.
1 | Corrugated earton_ o cococooooo PK-0187
1 | Label FRAGILE MATERIAL, | PK-21250

HANDLE WITH CARE.

scored sheets as follows:
2 detail A (53" x 221").
2 detail B (63" x 2514").
1 detail C (147%7 x 26%4'").
1 detail D (104 x 2013{5"').

Corrugated detail set consisting of

b. Additional material needed but not furnished
consists of 13 feet of gummed paper tape 8 inches
wide and 4 square feet of tissue paper.

¢. When packing the keyboard, proceed as fol-
lows:

(1) Form the bottom of the corrugated car-
ton PK-9187 as scored. Seal the long
seam formed by the bottom flaps with
gummed paper tape. The tape should
extend approximately 8 inches up the
sides of the carton. Use two additional
strips of gummed paper tape to seal the
edges of the flaps along the bottom of the
carton. These strips should extend ap-
proximately 3 inches around each corner
of the bottom edges of the carton.

(2) Tie the two thumbscrews to prevent them
from rattling.

(8) Form corrugated detail C as scored, and
place it in the carton as indicated in
figures 200 and 291.

(4) Place the model 15 keyboard centrally in
the carton on top of detail C with the gear
directly over the formed section of the
detail as shown in figure 291.
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(5) Form two corrugated details B (fig. 290)
as scored, and place one at each front
corner of the keyboard as shown in figure
201.

Form two corrugated details A as scored,
and place one at each side of the keyboard
with the smaller folds at the bottom as
shown in figure 291.

Place tissue paper over the top of the key-
board. Form detail D as scored and
place it over the top of the keyboard with
the formed ends downward and resting *

'
B

(6

(7

—

on the keyboard (fig. 201).
(8) Close and seal the top flaps of the carton. |

T

DETAIL A

436. Typing Unit [TMa25-40]
(figs. 294 through 301)

F

re 201, Keyboard in fiberboard oarton.

a. The packing material for a standard model 2 .
15 typing unit (friction feed) consists of the fol- ‘b. Additional 111::[0:131 m:cdcl_l but. not fur-
lowing : nished includes 10 h\'e]m.ml_v nails, 8 fourpenny
nails, 4 square feet of tissue paper, 33 feet of
————  gummed paper tape 3 inches wide, 15 feet of cloth

Quan-|

ity Material Part No, tape at least 2 inches wide, and two 1-inch spacer
I blocks approximately 2 inches wide and 6 inches

1 | Corrugated carton (fig. 300) | PK-10718 ]ong. % 4 h I
1 | Corrugated carton (fig. 300) . | PK-11280 ¢. When packing the typing unit, proceed as

1 | Unpacking instruetion card. - : PR-21217 follows:

1| Label FRAGILE MATERIAL, | PK-21250 - = N~ M
HANDLE WITH CARE. ; (1) Place the typing unit on the detail No, 7
10 | No. 8 wood se Ex .| PK-21277 base assembly in such a position that the
1 | Bracket (fig. 2 PK-21206 two printer studs are centered in the 114-
{ Efl"‘t"ik‘l'"' e aiE :::" g:g&" inch clearance holes of members E and F
loth bag 3 and 2 2ok K-213 il No. T (fios. 99: ar LN "
1 | Sheet, wax paper (fig. 206)__________ PK-21305 of detail No. 7 (hg.-. 204 and 206). “rmu
4| No8wood strowt.. .| PK-21345 slmulld be no space between the rear of
2 | Scored corrugated detail sheet (207 | PK-2 the side frames and members G and H

x 46%") (fig. 300).
4 | Scored corrugated detail sheet (173" | PK-22215
| x35') (6. 300).

of detail No. 7 (fig. 297).
(2) Place detail No. 5 firmly against the

o e . " A ; o T
1 t of pucking details (fig, 204) con- | PK-22238 11g!|l; S!(!l:, frame and insert t\\q PK
ting of: 21345 fillister-head wood serews in the
2 detail No. 4 plywood pancls holes provided (fig. 296).
(fi ). (3) Place detail No. 6 firmly against the left
1 detail No. 5 I-shaped wooden side frame, and insert two PK-21345 fil-
block 13/ thick (fig. 296). Tt i woid e hei s B
1 detail No. 6 small wooden L ead Woo ews 1n the holes y

| block 1%’ thick with clear- | vided (fig. 296). .

| ance cut (fig. 206). Loosen the front screws on the right and

Ldetail No. 7 wooden base | left lower earriage track supports (fig.

assembly (fig. 206). | 205)

1 | Lower blocking assembly___________ PK-22239 Fre SR . W . (£ %0

1 | Upper blosking assembls (5) Free llm:- type-bar carriage by (]l‘,plESbln‘g

1 | Top frame assembly (fig. 209)_ the carriage-return lock bar and move it

4 | Wedge lock (fig. 299) to its central position. While holding
the carriage in this position, place the

—
-
—

v)



SPINDLE DRAG
SPRING (74878)

CLOTH BAG
PK-21300

Figure 293

4'( !

2 1
8204? WEDGE DET'AIL DETAIL

Figure 292,

Typing unit in place on wooden base

assembly, rear view.

TM2215-41

Typing unit crate.

PRINTER RIGHT SIDE
PK-22238 — STUD FRAME

- TM2215-43

Figure 284. Typing unit in place on wooden base as-
sembly, right side view.
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PK-21296
BRAGKET

TM2215-44

Figure 205, Right carriage bracket installed on typing

(6

=

I

—_
(2]
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unit,

right bracket under the front washer of
the front screw and over the rear screw
on the right carringe track support.
Engage the %3;,-inch hole of the bracket
with the 34-1 rear nut of the guide roller
assembly on the carriage, and fasten the
bracket friction tight in this position
with the screw that was previously
loosened. Do not tighten the screw.
Mount the left bracket in a similar
manner and tighten the track support
front mounting screws.

Press the carriage-return lock bar again
to make certain that any stress on the
spacing mechanism is relieved (fig. 297).
Remove the paper roll spindle, the rib-
bon, and the platen crank. Place them
in the cloth bag provided and tie the bag,
by means of its string, to the right side

frame between the spindle drag spring
and the retaining plate.

(9) Fasten the other end of the bag to detail
No. 5 with a tack or nail (fig. 296).
Fasten the cloth bag sufficiently tight to
prevent swinging,

(10) Tie the signal bell hammer to the rear
crossbar with a suitable string.

(11) Place the sheet of wax paper between
the type-bar backstop and the type bars
as shown in figure 296.

(12) Fold tissue paper into a pad and place
it on top of the type bars. Bind the paper
pad in position so that the type bars are
held down by means of a string tied to
the type-bar backstop as shown in figure
206.

(13) Place the lower block assembly in posi-
tion on the typing unit so that the 744-
inch clearance holes in the cubic blocks
are over the lower carriage-track support
serews as shown in figure 297.

(14) Place the upper blocking assembly in
position so that the members N engage
the 75-inch notched section of member J,
and so that member P rests firmly on the
rear projections of the right and left side
frames as shown in figure 298.

(15) Place one 1-inch spacer block on each
member L an equal distance from each
end (fig. 298).

Note. These spacer blocks provide uniform
spacing for the engagement of wedge locks
which are used later.

(16) Assemble the two plywood panels (de-
tail No. 4) to members B with five five-
penny nails each so that the panels are
flush with the tops of members B, and
so that the drilled holes in the panels are
located at the bottom (opposite end from
members B) (fig. 299).

(17) Place the assembly over the typing unit
with the plywood panels to the front and
rear of the typing unit.

(18) Fasten the plywood panels (detail No.
4) to members C, E, and F of detail No.
T by means of 10 No. 8 wood screws in-
serted through the holes drilled in the
panels. The panels should be flush with
the bottom of members C (fig. 299).
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TISSUE
PAPER

WAX

(R

GLOTH BAG
PK-21300

s DETAIL 7
BASE ASSEMBLY

TM2215-45

Figure 206.  Typing unit in place on wooden base assembly, front view,

(19) Assemble the four wedge locks, with
the ends of their springs hooked to the
nail in each half of the wedge lock, and
insert them between the parallel mem-

bers A and member L directly above the
vertical members (fig. 299).

(20) Remove the spacer blocks (fig. 299) and
tap members A lightly above the wedge
locks to increase the tension applied by
the wedge locks and to remove any
looseness in the assembly.

(21) Fasten each top wedge only of the
wedge locks to member A with two 1-inch
nails.

(22) Check all details for correct position
and for any movement between the typing
unit and the assembled crate.

(23) Staple or tack the unpacking instruc-
tion card to the members A of the top
frame as shown in figure 292,

(24) Form the bottom of the corrugated car-
ton PK-10718 as scored. Seal the long
seam formed by the bottom flaps with
gummed paper tape. The tape should ex-

tend approximately 3 inches up the sides
of the carton, Use two additional strips
of gummed paper tape to seal the edges of
the flaps along the bottom of the carton.
These strips should extend approximately
3 inches around each corner of the bottom
edges of the carton.

(25) Place the crated typing unit in the PK-
10718 carton and seal the flaps.

(26) Stencil THIS SIDE UP and OPEN
HERE on top of the carton with water-
proof ink.

(27) Make up corrugated carton PK-11289,
then close and seal the bottom.

(28) Form one PK-22214 corrugated detail
sheet as scored and place it in the bottom
of PK-11289 with the pleats downward
adjacent to the bottom flaps of the carton.

(29) Place the sealed carton PK-10718 inside
carton PK-11289 on top of the formed
corrugated detail (fig. 300).

(30) Form and insert one corrugated detail
sheet of PI{- 5 at each corner of the
sealed carton as shown in figure 300.
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(31) Form another PK-22214 corrugated de-
tail sheet and place it on top of the sealed
carton.

(32) Close and seal the top flaps of the PEK-
11289 carton.

(33) Place two bands of cloth tape girthwise
around the PK-11289) approximately 4
inches from the edges. The ends of the
tape should overlap each other approxi-
mately 3 inches.

(84) Stencil THIS SIDE UP and OPEN

LOWER

CARRIAGE RETURN
LOCK BAR

Figure 297,
HERE on the top of the PK-11389
carton.
(35) Apply the PK-21250 label FRAGILE
MATERIAL, HANDLE WITH CARE
to the top of the carton.

437. Motor Unit
(figs. 302 and 308)

a. The packing material for a motor unit (syn-
chronous or governed) consists of the following :

312

Part No.

| RM-71677
RM-71202
2669
RM-72205
PE-9603
PE-21250

Label FRAGILE MAT

HANDLE WITH CARE
Set-up (lamp) box. ...
Wooden base

PE-21280
PK-22113

CARRIAGE
TRACK

TM2215-46

Typing unit in place on woaden base assembly, left side view.

b. Additional material needed but not furnished
includes 10 feet of gummed paper tape 3 inches
wide and 4 square feet of tissue paper.

¢. When packing the motor unit, proceed as fol-
lows:

(1) Place the motor unit on the wooden hase
so that the three motor-plate mounting
holes line up with the three drilled holes
in the wooden base (fig. 302).

Fasten the motor unit to the wooden base
by means of the three RM-T1677 screws,




(3

—

|

Figure 298. Typing unit crate.

the 74032 washers, the RM-72295 wash-
ers, the 2669 lockwashe id the RM-
71292 nuts as shown in fig
the motor unit has a target lamp,
the lamp; wrap it in tissue paper, place
it in set-up box PK-21280 (fig. 303),
and securely tie the box to the lamp brack-
et with a string which should be passed
through the wire loops of the box.

Form the bottom of the corrugated car-
ton PK-9603 (fig. 303) as scored. Seal
the long seam formed by the bottom flaps
with gummed paper tape. The tape

should extend approximately 3 inches up
the sides of the carton. Use two addi-
tional strips of gummed paper tape to
seal the edges of the flaps along the bot-
tom of the carton. These strips should
extend approximately 8 inches around
each corner of the bottom edges of the
carton.

Place the motor unit and the attached
wooden base in the carton so that the
wooden base rests on the bottom of the
carton.

(5) Place the corrngated liner around the in-
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side of the carton so that its bottom end

rests on top of the wooden base. Make

certain that the top edge of the liner does

not extend above the top of the carton.

(6) Close and seal the top flaps of the carton.

) Apply a label FRAGILE MATERTAL,

HANDLE WITH CARE to the top of
the carton.

438. Relay

This paragraph provides instruction for do-
mestic packing of the RY-30 relay and protection
of this unit against excessive contact corrosion and
formation of black dust due to the presence of
hydrocarbon vapors.

a. The packing materials for the RY-30 relay
consist of the following:

Quan-| = o J
tty | Material Part No,

1 | Corrugated fiberboard carton (fig. ‘ PK-8741

304).
1 | Corrugated fiberboard detail . ... ... PK-22156
1 | Moisture-vaporproofed barrier..____ ‘ PEK-23188
2 | 2-oz bag of silica gel . __ __ e | PK-21226
2 | Gas adsorbing unit.
4 ft. | 3" gummed paper tape_._. ... PK-21205

b. Packing of the RY-30 relay in a heat-sealed,
moisture-vaporproofed barrier with dehydrating
agent is deseribed in (1) through (7) below. Pack
the relay in accordance with the methods and
sequence of operations as follows:

(1) Place the RY-30 relay packed in the
supplier’s carton in the moisture-vapor-
proofed barrier PK-23188.

(2) Place the corrugated fiberboard detail
PE-22156 over the relay carton with two
2-ounce bags of silica gel.

(8) Insert the barrier bag containing the

adsorbing detail unit against the

gel inside the gel tray and heat-seal the
barrier PK-23188.

Form the corrugated fiberboard carton

PK-8741. Seal the long seams of bot-

tom flaps with 3-inch gummed tape and

use additional strips for sealing the flaps
along the ends of the carton.

(5) Place the sealed moisture-vaporproofed
barrier PK-23188 in the outer carton
PK-8741.

(4
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(6) Close the top Haps of the carton and seal
it with 3-inch gummed tape.
(7) Mark the carton as required.

439. Base Unit
(figs. 305 and 306)

a. The packing material for a standard model
15 base consists of the following:

Sart| Material Part No,

1 | Corrugated carton. . e s N
1 | Label FRAGILE MaA 5
HANDLE WITH CARE.

| Corrugated detail set consisting of | PK-22130
: scored sheets as follows:
| 1 detail A (15%'" x 475"

| 3 detail B (10%'’ x 28%'"
| 1 detail C (104’
2 detail D (6% x 18",

PR-0020
| PK-21250

b. Additional material needed but not furnished

- WEDGE LQCK Il MEMBER
MEMBER

|
C 4

Figure 289. Typing wunit in wooden crale.




PK-11289 s

Figure 300, Cartons and pads protecting typing unit.

TM2215-50
Figure 301, Ouler carton containing typing unit, cutaway
view.
includes 18 feet of gummed paper tape 3 inches

wide and 10 square feet of tissue paper.
¢. When packing the base unit, proceed as fol-
lows:

CARTON
LINER

RM-T1877—

RM-TI292

2669—

RM-72295

PK-22113

Fi
(1)

(2)

@

(4

(5)

T & _[BASE

TM2215- 50
gure 302. Motor wunit packing details,
Remove the relay from the mounting
bracket.
Fold the base cords, wrap them in tissue
paper, and place them in the large cavity
of the base; tie them securely with a
string inserted through a large hole at
the right side (fig, 306).
Form the bottom of the corrugated car-
ton PK-0920 as scored (fig. 305). Seal
the long seam formed by the bottom flaps
with gummed paper tape. The tape
should extend approximately 3 inches up
the sides of the carton. Use two addi-
tional strips of gummed paper tape to
seal the edges of the flaps along the bot-
tom of the earton. These strips should
extend approximately 3 inches around
each corner of the bottom edges of the
carton.
Fold detail A of PK-22139 as scored (fig.
305). Place the detail centrally in the
bottom of the carton.
Place the model 15 base in the carton be-
tween the folded sections of detail A,
with the rear part of the casting toward
the smaller folded section.
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V4
V.

PK-9603
CARTON

Figure 303,

MOISTURE - VAPORPROOF POUGH FK~23IB—I

RY-30 RELAY, PROTECTED
AGAINST GORROSION
~REPLAGED IN SUPPLIERS BOX -

SILIGA GEL DET.
PK-22156

;_._..[___._/

ILICA GEL (2) 2 0Z.
BAGS PK-21226

[SET OF GAS ADSORBING
UNITS 112530

GORRUGATED FIBERBOARD BOX PI(-BT‘!IJ
TM2215=53

Figure 304. RY-30 rclay, method of packing.

(6) Fold detail C of PK-22139 as scored and
as shown in figure 305. Place it between
the side of the base and the inside of the
carton at the corner of the base where the
toggle switch is mounted (fig. 306).
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SERUE
LAMP BOX
PK-21280

Motor unit ready to place in fiberboard carton,

DETAIL B Of

DETAIL C
PK-22139

OF PK-22139

DETAIL A
OF PK-22139

CORRUGATED
GCARTON PK-9920

TM2215-54
Figure 305. Model 15 base, packing delails.
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Make sure that the top of the detail is

flush with the top of the carton.

Fold the three details B of PK-22139 as

scored (fiz. 305). Place them between

the side of the base and the inside of the
carton at the other three corners of the
base. Make sure that they are flush with

the top of the carton (fig. 306).

(2) Place the two details D together so that
the slits in their edges meet. Form a
notch at the slits to provide clearance for
the contact pile-up near the middle of the
base as shown in figure 306.

(9) Place the two details D edgewise across
the top of the base so that one end fits be-
tween the two details B and the other end
between detail B and detail C (fig. 306).
Make sure that the top edges of details
D are flush with the top edge of the car-
ton.

(10) Close the top flaps of the carton and seal
them with gummed paper tape in the
same manner as indieated in (3) above.

(7
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440. Rectifier Power Unit

When packing the rectifier power unit, proceed
as follows:

a. Coil the cords together on top of the rectifier
and wrap paper around the plug and two recep-
tacles to pad and hold them in place.

b. Place the rectifier in a fiberboard carton.

441, Electrical Service Assembly

When packing the electrical service assembly,
proceed as follows:

a. Wrap the assembly in tissue paper and place
it in a suitable corrugated carton. Leave the

mounting screws tightened in their holes in the
assembly protection 1inst loss.

b. Inclose and seal the cartoned assembly with
a tray containing 1 pound of silica gel in a mois-
ture-vaporproofed barrier.
¢. Pluce the moisture-vaporproofed package
rated carton and float with con-
solidated package and other parts in the nailed
wooden box No. 4 (marked 4/4).

442. Table

a. Materials used in packing the table are as
follows :

D41733—51—-21

DETAIL B

Figure 306. Base packed in protective carton.

Quantity Material Part No.
1. Corrugated fiberboard
earton | PE-11291
1. Corrugated fiberboard
L - eem=--| PK-11291
1 top frame de-
talli A o £ swgitl PK-22104
1 Wooden bottem frame
detail Bo oo caecoaea PI 04
1 (sheet). Tissue paper. 2 PR-21208
As required. Suitable twine.
L e = gummed paper tape PK-21205
o - Gummed label - PIC-21250
e - Gummed label PIK-21328

b. When packing the table, proceed as follows :

(1) Form the corrugated fiberboard cartons

PE-11201. Seal the long seams of the
bottom flaps with 3-inch gummed tape
and use two additional strips for sealing
the flaps along the ends of the carton,
The gummed tape shall at all times ex-
tend approximately 3 inches beyond the
ends of the flaps and approximately the
same at all sides and ends of the carton,

(2) Place the wooden detail B in the bottom

of the carton.

(3) Wrap the rubber feet in tissue paper and
tie them securely to the shelf of the table
with suitable twine.

Place the table in carton PK-11291 and
locate the legs within the wooden frame
detail B.

(5) Form the

corrugated fiberboard tray

Nz




PE-11291 by folding the four flanges
downward and place it over the top of
table.

Place the wooden frame detail A over the
fiberboard tray on top of table.

Close the top flaps of the carton and seal
with 3-inch gnmmed tape.

Paste a label to the top rear right of the
carton indicating OPEN HERE, THIS
SIDE UP.

(6
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443. Arranging Consolidated Package -

a. Wrap the following parts and spare parts in
tissue paper and place them in their individual
pressed fiberboard cartons. Coat the gear set
with grease or other preservative before placing
it in the carton,

Section Il. DEMOLITION
444. Methods of Demolition

a. Smasi.  Use sledges, axes, handaxes, pick-
axes, hammers, crowbars, heavy tools.

6. Cur. Use axes, handaxes, machetes,

e. Bury, Use gasoline, kerosene, oil, flame
throwers, incendiary grenades,

d. Exrrope. Use firearms, grenades, TN,

¢. Disrose.  Bury in slit trenches, fox holes,
other holes. Throw in streams. Scatter.

f. Oruer. Use anything immediately available
for destruetion of this equipment.
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Part No.

Quantity | Description Carton
103284 5 | Fusetron._._._...___.| PK-6796
103286 5 | Fusetron PK-6796
74557 2 i Lamp_ -| PR=6T96
101063 5 | Fusetron PR-6628
102701 5 | Fusetron______ PE-6628
103628 1 | Speed indicator -.| PR-6774
7835 2 ARIbbON . - oot e PK-6628
80374 1 { Set of gears__________ PK-7532

b. Place the individual cartons in a larger fiber-
board carton.

e. Pack this carton in a nailed wooden box No.
4 (marked 4/4) with the motor unit, cover, cover
front plule, tm[:_\'lll)](im‘, electrical ser
sembly, and the two technical manuals which must
be inclosed in a moisture-vaporproofed envelope.

TO PREVENT ENEMY USE

445. Destruction of Components

When ordered by the commander, destroy all
equipment to prevent its being used or salvaged
by the enemy.

a. Smash the typing unit, rectifier power unit,
relay, table, resistors, capacitors, switches, name-
plates, and other identifying marks.

b. Cut all wiring, cords and cables, and relay.

¢. Burn instructions, diagrams, circuit labels,
ete.

d. Bury or scatter any or all of the above pieces
after smashing.

e. Destroy everything.

~
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APPENDIX |
REFERENCES

Note—For availability of items listed, eheck SR 310-20-3 for field manuals, SR 310-20-4 for technical manuals
and technical bulletins, and Department of the Army Supply Catalog SIG 1 for Signal Corps supply catalogs.

1. Technical Manuals for Equipment Associ-
ated With Teletypewriters TT-5 /FG and
T1-6/FG.

TM™M 11-352 Printer TG-7-A and Teletype-
writers TG-7-B and TB-37-B.

Radio Teletype Terminal Equip-
ment, AN/FGC-1 or AN/
FGC-1X.

TM-11-356

TM 11-358 Telegraph  Central Office Set
TC-3, and Switchboard BD-
100,

Line Units BE-77, BE-77-A, and
BE-77-B, and BE-77-C.

Test Set I-181.

Test Unit 1-236 and 1-236-A

Reperforator Teletypewriter Sets
TC-16 and TC-17.

Test Set TS-2/TG.
Manual No. 43.

Teletypewriter Set 131B2.

Distortion Test Set TS-383/GG
and TS-383A/GG.

Transmitter Distributors Tele-
type Model 14.

Typing and Nontyping Reper-
forators, Teletype Model 14.

Test Set 1-193-A.

Test Unit I-176.

Multimeter TS-297/U.

T™ 11-359

TM 11-2036
T™M 11-2056
TM 11-2201

T™M 11-2208 Teletype
TM 11-2209
T™ 11-2217

TM 11-2222
T™ 11-2223

TM 11-2513
TM 11-2626
TM 11-5500

2. Painting, Preserving, and Lubrication

TB SIG 13 Moistureproofing and Fungi-
proofing Signal Corps Equip-
ment.

Lubrication of Ground Signal

Equipment.

TB SIG 69

3. Packaging and Packing Information

a. Mruitary (JAN) SPECIFICATIONS.
JAN-D-169 Desiceants, (activated).
JAN-P-100 General specification.
JAN-P-106A  Boxes; wood, nailed.
JAN-P-116 Preservation, methods of.

JAN-P-125 Barrier-materials,  waterproof,
flexible.
JAN-P-131 Barrier-material;  moisture-va-

porproof, flexible.
b. U. S. ARMY SPECIFICATIONS,
100-2E Marking shipments by contrac-
tors, standard specification for
(and Signal Corps Supple-
ment thereto).
¢. S1GNAL Conrps INSTRUCTIONS.
720-7 Standard Pack.
726-15 Marking of Interior Containers (for Signal
Corps Equipment).

4. Decontamination

TM 3-220 Decontamination,

5. Demolition

FM 5-25 Explosives and Demolitions.
6. Other Publications

SB 11-47 Preparation and Submission of
Requisitions for Signal Corps
Supplies.

Index of Training Publications
(Field Manuals, Training Cir-
culars, Firing Tables and
Charts, Army Training Pro-
grams, Mobilization Training
Programs, Graphic Training

SR 310-20-3
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SR-310-20-3—
Con.

SR 310-20-4
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Aids, Joint Army-Navy-Air
Force Publications, and Com-
bined Communications Board
Publications). .

Index of Technical Manuals,
Technical Regulations, Tech-
nical Bulletins, Supply Bul-
letins, Lubrication Orders, Mod-
ification Work Orders, Tables
of Organization and Equip-
ment, Reduction Tables,
Tables of Allowances, Tables
of Organization, and Tables
of Equipment.

TB SIG 25

TM 1-455
TM 11-462

TM 11-680

Unsatisfactory Equipment Re-
port (Reports Control Symbol
CSGLD-247).

Report of Damaged or Improper
Shipment (Reports Control
Symbols CSGLD-66).

Preventive Maintenance of Pow-
er Cords.

Electrical Fundamentals,

Signal Corps Tactical Communi-
cation Reference Data.

Teletypewriter Circuits and
Equipment (Fundamentals).




APPENDIX I
IDENTIFICATION TABLE OF PARTS

Nate, The fact that a part is listed in this table is not sufficient basis for requisitioning the item. Requisitions
must cite a specific T/O & E, T/A, S8IG 7-8-10, SIG 10, list of allowanees of expendable material, or other authorized
supply basis, The Department of the Army Supply Catalogs applicable to the equipment covered in this manual are
SIG 10-853, Typing Units TT-5/FG and TT-6/FG; SIG 10-854, Keyboard Units, Model 15; SIG 10-855, Printer Base,
Models 15 and 19; SIG 10-866, Rectifier Unit Rec-29; and SIG 10-TT-5/FG and TT-6/FG. For an index of available

supply catalogs in the Signal portion of the Department of the Army Supply Catalog, see the latest issue of SIG I,

1. General

Figures 307 through 339 illustrate and identify parts used in Teletypewriters TT-5/FG and T'T-6/
FG. Numbers for parts shown in these illustrations are the manufacturer’s part numbers. Signal

Corps stock numbers for the parts illustrated appear in
PP

paragraph 2 of this appendix.

In nearly all

instances the Signal Corps stock numbers are the manufacturer’s part numbers plus the prefix 4T.

2. Identification Table of Parts for Teletypewriters TT-5/FG and TT-6 /FG

Flg. No. Nume of part and description [ Function of part | Signal Corps Stock
—— e L I—— — S D T
|
1 TELETYPEWRITER TT-5/FG: fixed station; std | Sends and receives telegraph mes- | 4T2,18A-1
| com keyboard; English characters; 72 characters Eages.
‘ per line; sending and receiving; friction paper feed;
110 v ae, 50/60 cyve series governed motor; 5-unit
code; for wire com; remote stop on H key.
TELETYPEWRITER TT-6/FG: fixed station; | Sends and receives telegraph mes- | 4T2.16A-1
weather eom kevboard; English characters; 76 sages.
characters per line; sending and receiving; friction
paper feed; 110 v ac, 50/60 eycle series governed
motor; 5 unit code; for wire com; remote stop on
H key.
PARTS FOR BASE, TELETYPE PART # BB44
BEARING, ball: single row radial; felt seal one side__|_______ .. . . . _.._.... 4TB80358 (same
a8 4T29464)
311 CABLE ASSEMBLY, power: 3 cond; RC; 14, OD; | Connects signal current to tele- | 4T95050
35" lg; w/3 cont male connector one end; ring lugs typewriter.
and 4 leads other end.
311 CABLE ASSEMBLY, power: 4 cond; RC; 3%’ OD; | Connects motor current to tele- | 4T95052
35"'; lg; wipolarized plug one end, 5 ring lugs other typewriter.
end.
300 CAPACITOR, fixed: paper; 250,000 puf +289% —0.%; | Part of line relay spark protection..| 4T81841
5 300 vdew; 8%’ Ig x 1%'* wd x 13§2’* thk (for syn-
chronous motor only).
310 CAPACITOR, fixed: paper; 1uf £109% vdew; 4%’ | Spark suppressor in motor circuit_.| 4T78011
lg x 2" wd x %'’ thk.
311 CONNECTOR, male contact: 3 polarized cont______ Part of eable assembly 05050 _ . 4T05063
311 CONNECTOR, male contact: 4 cont_______ _______ Part of cable assembly 95052__ ___ 4T95064
311 CORD, switchboard: brown cotton braid outer | Connects teletypewriter to send | 4T89438
covering; 36" lg, line.
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2. Identification Table of Parts for Teletypewriters TT-5/FG and TT—6/FG—Continued

1
| Signal Corps Stock
No.

Fig. No. Name of part and deseription | Function of part
[
PARTS FOR BASE, TELETYPE PART
# BB44—Continued
311 CORD, switchboard: brown cotton line braid outer | Connects teletypewriter to receive | 4T89472
covering; 36" lg. line.
313, 314 (8111 07 | Pl e S e S iy MO S | Lubrication fitting 4T89806
307 FUSE, plug: 1.6 amp, 125 v; -------| Protects motor circnit. 372601.31
(same as
AT103286)
307 FUSE, plug: 3.2 amp, 125 v; one time..........____| Protects motor cireuit. 37Z2603.11
| (same as
4T103284)
310 RESISTOR, fixed: wire wound; 300 ohms +10%; | Part of suppressor in motor cireuit.| 4T78205
40 w; 3%, x 3 dia.
308 RESISTOR, fixed: wire wound; 2810 ohms £10%; | Current limiter in shunt and bias | 4T74821
15 w continuous rating; tapped at 510 ohms; body circuits,
277'"1D, %1s"” OD x 27 Ig.
308, 334 RESISTOR, fixed: wire wound; 2,600 ohms £ 10%; | Limits current in magnet and bias | AT74614
15 w; tapped at 2,000 ohms. cireuit. |
307 SCREW, thumb: knurled head; }"-20; 3’* Ig under | Sceures printer unit to base...___ .| 41774720
head w/%’’ Ig thd,
333 SPRING: extension; .033"" dia musie wire; 13{¢"’ Ig | Aids in control of motor specd | 4TG323
X 259 dia overall. |
307, 311 SPRING: flat; jack type; .038'" nickel silver; slip | Connects eleetrical circuits to | 4T7094
connection cont; 13s'" Ig x 131" h x 44*' wd over- printing unit motor and base.
all.
SWITCH, lever: cont arrangement 1A and 2B; | Part of send, receive, break mech- | 4T82017
locking in one position anism,
307 SWITCH, toggle: SPST; bakelite body; 1%’ Ig x | Motor ON-OFF switeh___________| 4T74620
W' wd x 1'Ma"" h overall.
PARTS FOR MOTOR UNIT PU-109/GG,
TELETYPE PART # MU27
333 ARM ASSEMBLY: cont; nickel silver or steel; u/w | Completes circuit to motor gov- | 4178399
outer disk; 3%"" Ig x Ha'" wd x %" h overall. ernor,
333 ARM ASSEMBLY: eont; nickel silver or steel; u/w | Completes circuit to motor gov- | 4T78100
inner disk; 3%’ lg x %" wd x 1%:"" h overall. ernor.
332 BEARING, ball: single row, self alining; bore .5118'; | .Used to mount armature in the | 4T5061
LIS11" OD x .2756'" wd. motor and allow it to rotate
freely.
332 BRUSH, eleetrical cont; carbon; 2% Ig x %" OD | Completes electrical conncetion | 4T8004
overall. from motor commutator to filter
unit.
333 BRUSIH, electrical contact: for governor; carbon | Part of 4T78309 and 4T78400_____| 4178103
copper pl.
332, 334 CAP, contact brush: black bakelite; #%5;'" dia x %4*’ | Holds contact brush 4T8004 in | 4T70873
Ig overall. place.
334 CAPACITOR, fixed: paper; 10,000 uuf +22% —0%; | Part of electrical noise suppressor. | 4T05037
1200 vdet; 14" 1g x %4 wd x %"’ thk overall.
334 CAPACITOR, fixed: paper; 100,000 puf £129%; | Partof electrical noise suppressor. .| 4795038
1200 vdet; oval, 24"/ Ig x 34’* wd x 3¢’ thk overall.
COIL, RF: choke; single winding, layer wound; | Part of electrical noise suppressor | 3C1988
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unshielded; 1.1 ohm de resistance,

to reduce noise and arcing at
opening and closing of governor

contacts,

()




2. Identification Table of Parts for Teletypewriters TT-5/FG and TT-6/FG—Continued

Rignal Corps Stock
No.

Fig. No. Name of part and description Function of part
PARTS FOR MOTOR UNIT PU-109/GG,
TELETYPE PART # MU27—Continued

333 CONTACT, governor: screw type w/tungsten point | Part of 4T6314 contact assembly | 4T72835
on head; steel; nickeled; #2-56 screw .080"" Ig for controlling speed of motor.
w/full thd; cont .250" OD x .020"" thk.

333 CONTACT, governor: single tungsten eont %" OD | Opens at critical speed to control | 4T6314
x Mo’ thk; 12%."" 1g x %'’ h x 3’ thk overall. motor speed.

333 CONTACT, governor: screw type w/cont electro- | Aids in controlling motor speed____ 4T6320 ;|
welded to head; #6-32 screw (385" Ig w/.188'" Ig {
thd; cont %’ dia x 020" thk.

333 CONTACT, governor: .0159' thk nickel silver; | Compleies circuit in motor gov- AT78496
governor outer cont spring; 1'3%."" Ig x .531"" wd Ernor.

- x 434" d overall.

333 CONTACT, governor: .159'' thk nickel silver; | Completes circuit in motor gov- | 4T78407
gOvernor inner cont spring. ernor.

317, 331 GEAR: helical; fiber; 35 tooth, concave face .. __ Driven gear of worm gear set__.__ 4T74151

331 GEAR ASSEMBLY: 368 opm, consists of 1 steel | Motor and main shaft gearing.___. 4T80374

. gear, 7 thd; and 1 bakelite gear, 35-tooth.

333 GOVERNOR: motor; steel w/bakelite insulation; | Governs motor speed. ... 4T80352
34" 0D x 1'% thk overall; w/3’’ hub,

331 INSULATOR: rectangular, flat, 1,625 lg x .812"/ | Plate in motor terminal board.___| 4174091
wd x 016" thk.

331 LAMP, incandescent: 115v, 15 w; bulb T7 clear; 2%’ | Tlluminates target when motor | 6Z6820-2
lg overall, speed is checked. (supersedes

f" ATT4557)

331 LAMPHOLDER: keyless; intermediate serew base; | Holder for target illuminating | 4T74558
2,125 1g x 1,031 OD overall. lamp.

331 MOTOR UNIT PU-100/GG: series governed; s | Changes electrical power to me- | ATMU27
hp; 115 v, 60 cye, single ph, .8 amp; includes gover- chanical power to operate tele-
nor assembly, filter unit and target lamp assembly, typewriter.

2100 rpm.

332 MOTOR, AC: series wound; }4s hp; 95-130 v, 60 cye, | Changes clectrieal power to me- AT77953
single ph, .8 amp; 2100 rpm, . chanieal power to operate tele-

typewriter.

331 NUT, hexagon: steel, nickel pl; }/’-27; 140" thk; | Mounts target Ilamp holder lo 41T70892
562" wd across flats. target lamp bracket.

333 NUT, k : steel; zine cl te; #6-32; 342" thk; | Secures contact 4T6320 above to | 4T6345 or
1" neross flats, mounting block, 6L3606-32-

4.3

o 407, 311, SCREW, machine: slotted hex. head; steel, nickel | oo 4T6811

313, 315, finish; #6-40; %'’ lg under head.

317, 818,

325, 328,
. 320, 331,
- 333

307, 310, SCREW, machine: slotted hex. head; #6-40; 3a" |- oo oo iaiaaas 4T6746

312, 313, lg under head.

314, 815,

316, 318,

310, 321,

328, 324,

327, 328,

320, 331

308, 333 SCREW, machine: RH; brass; zinc chromate; #6-32; | Mounts governor cover and target | 4T1064
L2507 Ig wifull lg thd. to governor shell,

7~
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2. Identification Table of Parts for Teletypewriters TT-5/FG and TT—6/FG—Continued

Fig. No. Name of part and description | Function of part

| Signal Corps Stock
| ‘ Nov.
PARTS FOR MOTOR UNIT PU-109/GG, | ‘
TELETYPE PART # MU27—Continued | |
309, 316, SCREW, machine: Fil H; #4-40; 55 Iz under head | Mounts governor contact brush | 4T1168
323, 324, threaded %2 lg. springs to mounting plate.
333 | |
331 SWITCH, toggle: SPST; 2-position, bakelite body___| Turns target illuminating lamp on | 329692-8963
or off. (same as
94009)
331 TARGET: governor flywheel; 20 divisions; 3.320” | Aidsin adjustment of motor speed.| 4T7105
OD x 44 thk overall. [ |
307, 310 WASHER, flat: steel, dull nickel finish; %, ID s hoimen, e o b om0 RS 4T7002
through 5’ OD x .032" thk. |
314; |
316, 318, | | |
320 |
through | |
325; 327,
328, 331, |
333 i
through |
385; 339 |
323, 331 WASHER, fiat: steel, 170"/ ID, 47 ODx.087"¢thk_. ). .. __ .~ oL 4T8330
307 WASHER, lock: split ring 4T2191 or
through GL73006
320; 331 |
and 333 [
through |
337, |
307 [EFASHER S o tap)| borin griandrsies L Uil She 1| Se el S B e v < | 4T20660
through |
311; 315
through
321;323
through
325; 327,
331, 333
308, 310, | WASHER, flat: steel hardened Spaces outer contact disk in | 4T3438
319, 321,/ mounting.
333, 334,
335, 339 |
331 | WASHER, losk:23¢," 1D, ¥, ODx 022%¢hk. - | - . . . ‘ GL72220-8C
PARTS FOR COVER, TELETYPE PART #C105

335 FELT: strip; black;softfinish____________________ Protects cover glass at mounting ! AT74759

| edges, |
GUIDE, line: steel, chrome; message and copyholder. . Holds message being transmitted | 4T73641
in place.

335 WINDOW: %" thk; laminated nonshattering glass__| Prevents dust and dirt from get- 1 AT82425
ting into teletypewriter; per- (supersedes
mits operator to see message AT104900)
received or sent and provides |
tearing edge for received mes-
sages. ‘

335, 336 NUT, hexagor | Fastens part of cover____________ 4T34-66
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2. Identification Table of Parts for Teletypewriters TT-5/FG and TT—6/FG—Continued

Name of part and deseription

Function of part

J Signal Carps Stock
No.

Fig. No.
313
314
313
313
5 313
313, 314
314
314
314
313
313
~
313
ST5)0
312
812
312
307, 310,
312
through
N 316; 318,
319, 321,
323, 324,
827
- through
5 329; 331.
307, 311,
313, 315,
317, 318,
325, 328,
329, 331,
333
313, 328
313
r o2

PARTS FOR KEYBOARD, TELETYPE PARTS
# BK22JK and # BK22KQ

BUSHING, threaded: bronze, male; 3"’ lg overall,
bushing ¥s’" 1D, %s""
ha' 1. -

BUSHING: bronze, male; 71s—32 thd x 7" lg,
%'’ lg overall,

CONTACT, switch: stop type; .041"" nickel silver
spring; 6 tungsten eont X' OD x 35’ h; 24" lg x
1% wd x 74" thk overall.

CONTACT, switch: multiple spring type; nickel
silver; 24" 1gx 2" wd x 732"’ d overall.

CONTACT ASSEMBLY, switch: spring type; key-
board transmitting cont.

FELT: white back check felt; 133" OD x %" lg______

GEAR: spur; .625"" diam x 412" Ig overall; .376""
shaft hole, counterbored one end, other end cham-
fered, one .144"’ mtg hole counterbored; 30 ratchet
teeth on one side.

GEAR:spur; .750" dia x.750"" Ig overall

GEAR: helical; bakelite; fine canvas base; 24 teeth____
INSULATOR, plate: rectangular. - ___
INSULATOR, bushing: tubular.

LEVER: gooseneck shape, 1.578" Ig x 1.536" wd x
065" thk overall.

LEVER: keyboard clutch; 1.5007 lg x .810"" wd
overall,

LEVER: key; .042", steel; 8.278" Ig x .713"" h x
.565'" wd overall.

LEVER: key; .042"" hardened steel; 7.484" Ig x
002" h x .548" wd overall.

LEVER: key; steel; nickel pl; lower; 10 Ig x .721"
h x .548"" approx overall.

SCREW, machine: slotted hex. head; #6-40; %'’ Ig
under head threaded full lg.

(71
)

SCREW, machine: slotted hex. head #06-40;
under head threaded full lg.

lg

SCREW, machine: eccentric; fl top Bind I; steel;
#4-40; 281" 1g w/.250"" Ig thd.
SCREW, machine: eccentric; flat top Bind H; steel_

SPRING: loop; key lever; .035"" music wire.________

041733 —51——22

OD x %' lg, thd %s/"-32 x |

| Mounts transmitting shaft________

Mounts transmitting shaft________

Short contact springs of transmit-
ting contact assembly.

Long contact springs of trans-
mitting contact assembly.

Transmitting contact mounting
assembly.
Oils cam sleeve shaft._..____.____

Drive cluteh for keyboard shaft____

Driven clutch gear on keyboard
shaft.,

Drives transmitting shaft.__.______

Separates transmitting contacts_...

Separates transmitting contacts
from mounting plate.

Operates  keyboard transmitter
contacts.

Permits driven clutech member of

transmitter clutch to engage
driving eluteh member.

Center key lever with keytop
mounting disk.

Upper key lever with keytop
mounting disk,

Lower key lever with keytop

mounting disk.

Adjusts trip-off and intermediate
pawls.

out lever.
Exerts pressure on key levers. . .__

Adjusts transmitter cluteh throw-

AT7373

4T71161

4TO177

4TO178
4T7381

4TH0438
4T7389

ATT391
4T74505
AT2504
4T2529
4T7318

4T7409

4T0209
4T9210
ATT74762

AT6746

AT6811

4T6042
4T80917

4T2565
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2. Identification Table of Parts for Teletypewriters TT-5/FG and TT—6/FG—Continued

Fig. No. Name of part and deseription Function of part ‘ SiesL ot ipied:
PARTS FOR KEYBOARD, TELETYPE PARTS
# BK22JK and # BK22KQ—Continued

313 SPRING: extension; .018"" music wire._____________| Exerts pressure on lock loop______ [ 4T2623

312 SPRING: loop; .049'" music wire; 214"/ x 214" x 3{s'' h | Exerts pressure on space key lever_| 4T80302

overall.

314 SPRING: compression; .038'" diam music wire; .733""  Exerts pressure on driven clutch | 4T80471

0D x .637" lg. member of transmitting shaft.

313 SPRING: extension; .014"" musie wire; ¥{’' Ig x %"’ | Exerts pressure on transmitter | 4T00260

diam overall. clutch throw-out lever.

313 SPRING: .014" diam music wire; %'’ lg x .149" | Tensions trip-off pawl__..____.__| 4T01120

diam overall.

313 STUD: 23," diam x 13’/ lgoverall . .. _________.. Clutch lever mounting .| 4T7386

334 SUPPRESSOR: 2 picces, open type; consists of | Suppresses electrical noise. 4T03884

10,000 puf 500 v ac test capacitor mtd on base and
60 ma 110 v de filter assembly w/bracket and leads.

307 WASH ER S sk veplit ring o e e o oo o S 4T2101
through (superseded,
329;331, use 6L73006)
333
through |
337. i

Note, Keytops are arranged (n groups for TT-8FG and conversion
to TT-4/FG.
KEYTOP, spring cushion: Funetion of all keytops is to |
designate characters and func-
tions resulting from operation
of keys. ’

330 "OP, spring cushion: AT78946

330 KEYTOP, spring cushion: AT78947

330 KEYTOP, spring cushion: 4T78948

330 KEYTOP, spring cushion: AT78949

430 KEYTOP, spring cushion: ATTRIS0

330 KEYTOP, spring cushion: ATT78951

330 KEYTOP, spring cushion: AT78952

330 KEYTOP, spring cushion: 4T78954

330 KEYTOP, spring cushion: 4T78955

330 KEYTOP, spring cushion: 4TT8956

330 KEYTOP, spring eushion: ATT78O5T

330 KEYTOP, spring eushion: ATT78058

330 KEYTOP, spring eushion: AT78959

330 KEYTOP, spring cushion: AT78960

320 KEYTOP, gpring cushion: 4T78962

430 KEYTOP, spring cushion: ATT8I63

330 KEYTOP, spring cushion: (' 4T78964

330 KEYTOP, spring cushion: AT78965

330 KEYTOP, spring cushion: 4TTR966

330 KEYTOP, spring cushion: 4T78967

330 KEYTOP, spring cushion: _| 4178068

330 KEYTOP, spring cushion: _| 4T78069

330 KEYTOP, spring cushion: 4T7RI70

330 KEYTOP, spring cushion: 4T78971

330 KEYTOP, spring cushion: | 4T78072

330 KEYTOP, spring cushion: 4T78073

330 KEYTOP, spring cushion: ___| 4T78076

330 KEYTOP, spring cushion: .| 4T78078
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2. Identification Table of Parts for Teletypewriters TT-5/FG and TI’—6fFG—Cunhnued

|/ stgnan Gorps Stock

Fig. No. Name of part and deseription i Funetion of part
PARTS FOR KEYBOARD, TELETYPE PARTS ‘.
# BK22JK and # BK22KQ—Continued
330 KEYTOP, spring eushion: (. ). 4T78979
330 KEYTOP, spring eushion: (8 BELL)___ 4TT78980
330 KEYTOP, spring cushion: (H-STOP) . __ ST T S e e e e 4T82607
KEYTOPS for TT-6/FG (for weather kc\hqard) |
330 | KEYTOP, spring cushion: (=) ... Dorins i gt e U P 4T80413
330 KEYTOP, spring cushion: (A1) e e o 4T80414
330 KEYTOP, spring cushion: (D7) | 4T89415
330 KEYTOP, spring cushion: (F—)___ ATRI416
330 KEYTOP, spring eushion: (G™) - - 4T80417
330 KEYTOP, spring cushion: (H 1) _ 4T89418
330 KEYTOP, spring cushion: (J). 4T80419
20 KEYTOP, spring cushion: (K+«—) e e ot 4TRI420
330 KEYTOP, spring cushion: (L. ) Vol 4T89421
330 KEYTOP, spring cushion: (Z+)_._ .. 4T80422
330 KEYTOP, spring cushion: ('O),,,, s ATRM22
330 KEYTOP, spring eushion: (V@) ATHM24
330 KEYTOP, spring cushion: (B&) ... - 4T80425
330 KEYTOP, spring eushion: (N®)_ - ... L D IR T R0426
130 KEYTOP, spring cushion: (PO) . oo e o SR 4T90564
PARTS FOR RECTIFIER, TELETYPE PART
# Ree29
338 CABLE ASSEMBLY, power: 2 cond; RC; 30" lg; | Connects a-¢ power to rectifier. .. .| 4T101054
approx 3%'* OD; polarized male plug w/cord clamp |
one end, leads w/tinned tips other end. |
338 CAPACITOR, fixed: paper; 4 uf; +20%—10%; 330 | Part of filter eireuit... . .| AT103615
vaew; 314" 1g x 214" wd x 131"’ thk.
338 CONNECTOR, male contact: 2 polarized cont; | Connects power input.......... 4T72481
steaight; 1347 g x 15" dia.
338 CONNECTOR, female contact: 3 rectangular polar- | Connects de to teletypewriter. 4T89230
ized cont; straight; 23" Ig x 134’ wd overall.
307, 338 | FUSE, eartridge: 3.2 amp; 250 v; time lag. ... ...| Protects input F 2 S —— 4T101063
307,338 | FUSE, cartridge: .3 amp; 250 v; 2/ Ig x "’ din over- | Protects output oirendt. .- 3Z2586-2,
| all, (same as
| 4T102701)
438 RECTIFIER, metallic: sclenium disk type; 105 to | Adjusts input through transformer. AT105313
125 v or 190 to 250 v at 25/60 eye, single ph; output
0 v de, .2 amp; 7'7 lg x 135 dia less terminal.
338, 339 TOR, fixed: wire wound; 2,000 ohms = 10%; | Filters dc._. BZ6200-75 (su-
w; 2 Ig x *s"’ dia; inductive. | persedes
AT101045)
PARTS FOR TYPING UNIT, TELETYPE PART |
| #BP22/210 and BP93/221
Note. 'Type bars are srranged in groups for TT-8/FG and conver- |
sion 1o TT-6/FG at end of typiog unit group list of parts. | |
PARTS FOR RELAY, TELETYPE PART #TRY30 |
| |
322 ARM: 095 steel, zine chromate; 13" 1g x 3’ d over- | Ribbon reverse backstop. .- AT110351

all; cir part 177 OD x 435" 1D. |
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2. Identification Table of Parts for Teletypewriters TT-5/FG and TT—6/FG—Continued

Fig. No. Name of part and deseription l Function of part Signal C\gﬁm Stock
PARTS FOR RELAY, TELETYPE PART !
# TRY30—Continued |
337 ARMATURE, relay: w/nickel silver cont on .042" | Operates to furnish mark or space | 4T99857
soft iron arm; 33" Ig x 3o’ wd x }'" thk overall_|  signals,
NUT, hexagon: brass; #3-48; .062"" thk x .156’" across | AT78337
flats,
a7 RELAY._ .. Strengthens weak signals_________ ATRY30
337 SCREW: relay sw; ¢ Y i Adjusting serew__-_____-________ 4T91092
w4 Ig thd; w/platinum con[ .062'" OD x a5 1g;
head 3" thk x 3" OD.
337 SCREW, capstan: steel; £10-40; %4 Ig threaded full | 4TO0864
lg.
337 TERMINAL, stud: brass; 114" Ig x ¥{s’* dia omrull.l 4T78881
- WASHER, iol.k 004" steel; #3, %a’" OD; internal 4T93002
teeth,
MISCELLANEOUS PARTS
AR U Sl S i Helps reverse ribbon.____________ 4T74344
318 ARM: extension; sixth vane; hardened steel, 1281 Operates shift vane No. 6.........| 4T82063
Ig x .844"" wd x .375'' thk.
328 ARMATURE, electromagnet: steel; selector. . Positionsswords. . ______________ | 4T8508
323, 324 BALL, bearing: spherical; .09375" £ .00025" di Bearing for carriage roller. 4T2451
318 BAR, locking: .065’* CRS; nickel finish; 6.437"" |3 x | Used with carriage return. ... 4T74180
78" wd x " h overall.
320 BAR, code: #1D; steel, zine chromate; 55&'' lg x | Selects pull bars for printing. .~ ATT71180
1'4a"" h x .045" thk. |
320 BAR, code: #2D; steel, zinc chromate; 6K’ g X |-ccom oo .. | AT74181
1'%6"" h x .045'" thk.
320 BAR, code: #3D; steel, zinc chromate; 8%'" g < | _______________________________ AT74182
14" h x 045" thk.
320 BAR, code: #4D; stecl, zinc chromate; 53" lg x |- o o o.. AT74183
144" h x .045"" thk.
BAR, code: #5D; steel, zine chromate; 54 Ig x !_ e | g s
113" h x .045”" thk. |
323, 330 BAR, pull: .045'* steel, nickel 1'1||i.»h std position...... e e e e R A YL TR
BAR, type: w/pallet; steel; 3'%,'" lg x 1%4"" wd | Operated by associated pull bars,
approx overall: type bars cause printing of
characters attached to the bars
in the form of type pallets.
330 BAR, type: ( . . ); stamped “2" (TT-5/FG only)._ ATT4042
330 BAR, type: ( I" ); stamped “3" (TT-5/FG only) ATT740643
330 BAR, type: ( K ( ); stamped “4" (TT-5/FG only] - ATT4044
330 BAR, type: ( B ? ); stamped “5" (T'T-5/FG only)_ | 4T74645
330 BAR, type: ( Y 6 ); stamped “7"_ ATT4647
330 BAR, type: ( M . ); stamped “§' ATT4048
330 s (U r), stamped “9"____ ATT74640
330 (L} ); stamped “10” (TT-5/FG only) 4T74650
330 (H £); stamped “11” (TT-5/FG only) 4TG4051
330 (09 ); stamped K12 ____________0 AT7T4652
330 (“1-8:);stamped "8 ________ . __ 4T74653
330 (N,); stamped “14” (TT-5/FG only ATT4054
330 i ( E3); stamped “15"_ ATT4655
330 : (T 5); stamped “16"_ AT74656
330 t(A-); Humpcd ey TT-.’:[F(- onl\)v ________________________________ 4T74657
330 BAR, type: (J ‘); stamped “18" (TT-5/FG only 4T74658
330 BAR, type: (R 4);stamped “19"_______________ AT74059

-

()




~

vé

2. Identification Table of Parts for Teletypewriters TT-5/FG and TT-6/FG—Continued

Fig. No. Name of part and deseription Funetion of part GeT et Slesic
MISCELLANEOUS PARTS—Continued
BAR, type,: w/pallet, ete.—Continued i
330 BAR, type: (D §);stamped “20” (TT-5/FG only) . 4TT4660
330 BAR, type: ( C : ); stamped “21" (TT-5/FG only) - 4TT4661
330 BAR, type: ( F !);stamped “22"” (TT-5/FG only). 4TT74662
330 BAR, type: ( W 2); stamped 23" 4TT74663
330 BAR, type: ( G & );stamped “24”" (TT-5/FG only). ATT4664
330 BAR, type: ( V ;);stamped “25" (TT-5/FG o ATT74665
330 BAR, type: ( Q 1 ); stamped “26"____ 4TT4666
330 BAR, type: ( X /); stamped ‘27" AT74667
330 BAR, type: (8'); stamped “28"" ATTAG68
330 BAR, type: #6; ( PQ) _____________ 4T 102085
BAR, type: for TT-6/FG (for weather key b(mrd
330 BAR el (=) (Tt R G gnly ) = e Se L Lo e R 4T84734
330 l!AlL type: !3; (Z X ) (TT-6/FG only) AT84735
330 BAR, type: #4; ( K «— ) (TT-6/FG only AT84736
330 BAR, type: #5; ( B &) (TT-6/FG only _| 4T84737
430 BAR, type: #10; ( L ) (TT-6/FG only) 4T84738
330 BAR, type: #11; ( H | ) (TT-6/FG only] 4T84740
330 BAR, type: #14; (N @ ) (TT-6/FG only) AT84742
430 BAR, type: #17; (A T ) (TT-6/FG only) 4TR4743
330 BAR, type: #18; (J «" ) (T'T-6/FG only) 4T84745
330 BAR, type: #20; ( D 7 ) (TT-6/FG only AT84746
330 BAR, type: #21; ( C O ) (TT-6/FG only) AT84747
330 BAR, type: #22; ( F — ) (TT-6/FG only) ATS4749
330 BAR, type: #24; ( G N, ) (TT-6/FG only 4T82750
330 BAR, type: #25; (V @) (TT-6/FG only_ .. ____ --..| 4T84752
317 BEARING, ball: single row radial; .4724"" ID. Part of mn|||-ihal't. mounling e | 4TT4800
1.2508'" OD x .3937"" wd.
317 BEARING, ball: steel .315' ID x 1.0236" 0D x .315"" | Mounting in main shaft assembly..| 4T72044
thk.
320 BEARING, roller: w/pilot screw; 703" lg x .500"” | Cam follower roller assembly for | 4T01175
0D overall. printing bail arm.
321 BEARING, sleeve: head type; 249" Ig overall .. ____ Mounts function lever roller. _____ ATH3757
315 BEARING, sleeve: CHS; %' lg x 14" max dia | Bail shaft bearing_ .- ___.___. AT74119
overall.
320 BEARING, sleeve: eceentric; 352" Ig overall________| Pivot for bell eranks_____________ AT74109
BEARING ASSEMBLY, ball: steel; operating bail | Rides surface of printing bail cam__| 4T74368
roller; 508 dia x .719" Ig overall. |
328 BRACKET: armature; L and U shape binations__.| Mounts selector armature. _._____| 4T6884
323 BUMPER: leather; 5.875" lg x 438" wd x .125"" | Type bar backstop. .....________ I AT74270
thk overall. |
312 BUFFER, rubber: stem type; black head; dia | Cushions keyboard lmme.._._-...l 4T2063
x 32" thk; stem ¥ dia x " lg________________
320 BUSHING: steel; .221'" dia x .051"" thk; double | Spacer for code bar_.____________ 4T6850
chamfered.
317 CAM ASSEMBLY: sleeve; steel, solder dipped; | Main keyboard shaft cam________ 4T8507
292" 1g x 6" OD x 178"’ h overall.
328 COIL, solenoid: electromagnet; selector. .. ...______| Receives electrical impulses to | 4T177M
operate selector mechanism,
338 CONNECTOR, male contact: 2 flat polarized cont; | Input cord in Rec-29 power supply.| 4T72481
straight; 1}4" lg x 1%’ dia less cont.
308, 327 CONTACT, switch: phosphor bronze; bakelite in- | In motor control and motor-stop, | 4773593
sulated tip, copper cont; 2233,"" Ig x '4," wd x and send-receive mechanism
174" h overall (TT-5/FG only). |
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2. Identification Table of Parts for Teletypewriters TT-5/FG and TT-6/FG—Continued

Fig. No. Name of part and deserition Function of part EimRLbapE e
MISCELLANEOUS PARTS—Continued

308, 327 CONTACT, switch: phosphor bronze, copper cont; | Control in motor control and motor-| 4T73588

2%'" 1g x 14" wd x '%.4'" h overall (TT-5/FG only). stop, and send-reeceive
mechanism.

325 CRANK: hand; 3'%."” lg x .547* thk x 2?%,"" h | Tunsplaten____________________ 4TR0466
overall.

317 DISK, clutch: .938'' dia x .049'" thk overall .. _____ Disk for selector cam sleeve fric- | 4T6G863

tion clutch.

317 DISK, clutch: CHS, zinc chromate. ... .. ._____ Part of driving selector cam sleeve_| 4T72513

317 DISK, retainer: CHS; zine chromate; .938"' max | Used with cam sleeve__._________| 4T72516
dia x 438" lg overall.

328 ECCENTRIC: .562 lg x .250"" dia w/#4—40 thd; | Adjustable stop. ... ... ... 4T6O66
shank .281’ Ig, threaded 34",

315, 320 FITTING: 90° elbow; %’ lg x ¥s'* wd x %s’" h over- | Lubrication fitting ______________ ATRGT10
all; shank 14''-32 thd, %" Ig thd; cap hinged at side,
body %" dia.

318 FORK, clutch: hardened steel, zinc chromate; U | Part of carriage release mechanism._| 4T74071
shape, 2/ Ig x 112" wd x .942" thk overall, 812"
1D,

317 GEAR: clutch; steel; 7.50"" dia x .125"" thk overall; | Drivinggear.______.__._________ 4T72502
16 teeth.

317 GEAR: cluteh; steel; .038" OD x .781'" Ig overall; | Drivengear...________._..______| 4T74502
16 teeth,

317, 331 GEAR: helical; fiber; 35-tooth__________ Driven gear of worm gear set_____| 4T74151

317 GEAR: ' G° rh angle; 21-toot h.. Keyboard drive gear_ ATT4596

320 GUIDE: steel, zine chromate; rh side; irregular nhape. | Guides paper___ . ... ATT4400
2% g x 14" wd overall. |

326 GUIDIE: steel, zine chromate; Ih side; 274" Ig x 135" | Guides DADETL SR L e | AT 74470
wd x 1'" thk overall. |

323 GUIDE: zine chromate; 028" CRS; 2" Ig x 14" i Guidesribbon.—_____________.__.| 4774371
wd x '3§2"" thk overall.

322 HOLDER, spring: brass; zine chromate; '%." lg | Fastens springs...._._..._._.._.| 4T110350
x %' and 1s"" d overall. |

332 HOLDER, contact brush: bakelite bushing w/brass | Brush holder in 77953 motor.. ... AT70872
insert; 170" Ig x 2%,’’ dia overall.

328 LATCH, lever: tool steel; zinc plate and chromate | _______________________________ | ATT4000

| dip; .328"" 485" d x .533'" h overall. |

318 { LATCH, lever: steel, nickel finish; 1*}52"" Ig x 75" wd | Operates loek bar___._ ... ... | ATTA1GL
x 1"’ thk overall; .065"" thk stock.

329 LEVER: selector sword; steel. ... __________. Positions selector levers. . . ATGGS85

328 LEVER: 969" Ig x .125'" wd x .180°" h overall_ -| Trip latch for rangefinder. AT6830

328 LEVER: selector eam sleeve; 936, lg x *3,"" wd x | Stops rotation of selector cam sleeve | 4T 6009
152" d overall. on stop impulse.

329 L [-\] R: clutch throw-out; 1.634"" lg x .578" wd x | Controls rotation of printing bail | 4T6071
1.384"" h overall. cam and junction bail eam.

329 LEVER: right side -q-]m:tur; 1.468" Ig x 1.271"" wd x | Carries sword for positioning__ ____ 4T8157
.45’ thk overall.

329 LEVER: left side selector; 1.641°* Jg x 1.068° h x .045'* | Carries sword for positioning_ . ___ 4T8158
thk overall.

329 LEVER: tool steel; 1.948" Ig x 1}42" wd x .050"" thk | Locks magnet armature__________ 4T8511
overall,

315 LEVER: steel; 2.109" 1g x .688"" h x .625"" wd overall .| Platen shift lever . __ 4T74058

318 LEVER: steel; zinc chromate; 2},"" lg x 1" wd x | Operating latch and reset bar_____ 4T74072
.862° thk overall, made from .065'" thk stock.

329 LEVER: code-bar selector; stamped #1; CRS; T | ____________________________. 4T74133
shape; .822" Ig x .812"" wd x .145"' thk overall. |

330
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2. Identification Table of Parts for Teletypewriters TT-5/FG and TT—6/FG—Continued

Fig. No. Name of part snd deseription Function of part Slgnal Qorps Slock
MISCELLANEOUS PARTS—Continued
329 LEVER: code-bar selector; stamped #2; CRS; T | Positions vanes. ... | 4T74134
shape.
329 LEVER: code-bar selector; stamped #3; CRS; T ... | 4T7413
shape.
329 LEVER: code-bar selector; stamped #4; CRS; T |--coooooooooooo oot _...| 4T74136
shape.
329 LEVER: code-bar selector; stamped #5; CRS; T |-ccooooooommmm oo 4T74137
shape.
325 LEVER: .005" CRS, zine chromate; 2.140" x 2.031" | Part of LINE FEED mechanism. . 4T74465
X 332" h overall.
322 LEVER: left: .050""; 2.482* Ig x 1.875"” wd x 1.670"" | Part of ribbon reverse mechanism. . 4TO3167
h overall.
318, 319, | NUT, hexagon: %''-32; 312" thk; Jis'" across flats.._. 4T34-1
323,324,
329
318, 319, | NUT, hexagon: #2-56; ¥a’’ thk; 3a’" across flats. . |- oo 4T34-11
323, 324,
320
318 NUT, hexagon: #G-40; 32" thk; 4T34-51
318, 818, | NUT, hexagon: #4=40; }s"" thk; A4T34-56
825, 327,
328, 335
314 NUT, hexagon: ¥¢''-32; }4'* thk; *e’’ across flats___| Secures transmitting  shaft to | 4T2169
mounting bracket.
322 NUT, hexagon: %4''-32; %’* thk; }s"" across flats___| Secures ribbon spool assembly. . 4T2201
NUT, hexagon: #6-40; 352" thk; ¥ _| 4T3508
300, 312, | NUT, hexagon: #4-40; 352" thk; 31 AT3590
314, 323,
324, 327
315, 320 NUT, hexagon: }4’'-32; Ma’* thk; $1s’’ across flats_ .. A TaBl IS gl o AT30603
812, 320, | NUT, hexagon: #6—40; Ms'f thk; }4'" across flats____ | .o 4T3606
324 [
328 NUT, hexagon: brass; #6-40; 55" thk overall; .375'" | Locknut in seleetor unit.......... ATT71045
across flats, .801" thk. |
NUT, shoulder; steel, zine chromate; 3e’’=32 1h thd; |- o om oo AT72515
L004"" thk; %' across flats. |
313, 314 NUT, hexagon: steel, #10-32; .004"" thk x .250' ATRURRT
across flats.
324 NUT, hexagon: steel; #10-82; .094" thk; 312" wd |- oo oomo oo ATT74807
across flats. |
325 PAWL, ratchet: steel, hardened, nickel finish; 1.125"" | Operates linefeed e e 4T74467
Ig x .320"" wd x .312" thk overall.
318 PIN, cotter: steel; .047'" dia x 276" 1g A o o M e N R S e S 4T80516
329 PLATE: 18%, nickel silver; 2%'’ x 274" x .0159"" thk Spacer in top selector plate___ 4T83920
overall.
329 PLATE, spacer: 2/4s'" 1g x 2.141”" wd x .065"" thk__ .| Guides selector levers and selector | 4TG689
| swords.
325 PLATEN, rubber: 927" Ig x 13%* OD overall_._____ | TRoll against which paper is printed | 4T74438
| on.
317 PLUG, machine thread: steel, zinc chromate ... __. I Used with main drive shaft_______ AT74101
328 | PLUNGER: pin type; steel; 455" Ig x 000" dia | Is operated by armature trip-off | 47007
! overall; shank 077" dia x 424" Ig. eccentrie serew to operate trip-
| off bell crank.
318, 321, ‘ POST, anchor: friction spring, %'’ dia x '}3,"" lg; one | Mounts spring. . ..o ooovonnn 4T6040
324 | end tapered to %' dia, %" g, other end undercut. |
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2. Identification Table of Parts for Teletypewriters TT-5/FG and TT—6/FG—Continued

Fig. No. Name of part and deseription Function of part Sleoal Carns Bigole
|
MISCELLANEOUS PARTS—Continued
320 POST, anchor: spring; %'’ across flats x %1"" 1g over- | Function bail spring DORtES 1 N AT85709
all.
334 RESISTOR, fixed: wire wound; 8000 ohms +10%; | Limits eurrent in bias cireuit for | 4T00744
15w; 2" 1g x %4'* body dia x 277" 1D, 20 ma line current operation.
324 ROLLER ASSEMBLY, lever: detent; 235" lg x Jis" | Ribbon reverse shaft detent_______ ATT74754
wid x %" h overall.
325 ROLLER, guide: steel; 3" ID, %" OD x %" lg. .| Detent guide_ 4T74481
326 ROLLER: rubber; %' dia x 113,"" Ig; brass insert | Front pressure guide 4T74490
%2 ID, %, OD x 1% Ig.
326 ROLLER: rubber; %" dia x 1134,"" Ig; brass insert | Rear pressure guide______________ 4T74401
31'" ID, 742" OD x 14" 1g.
323 ROLLER, lever: steel; ground and polished; .095" | Controls ribbon_________________ 4T74010
ID, .438' OD x .154"" thk. 4
321 ROLLER, lever: 4,359 Igoverall. ________________ 4T93755
324 SCREW, shoulder: spel head, slotted; #10-32; 5207 | 4T84806
lg w/.437" Ig thd; shoulder .092'" lg x .248" OD. {
328 SCREW: approx 1%, lgx %" dia________________ - AT74724
315 SCREW, pilot: slotted hex. head; CHS; #10-32; | 4T83884
750"" 1g w/.703"" 1g thd; pilot .125" dia x .047* Ig.
SCREW, machine: FH 4T33-11
SCREW, set: Fil H: steel, zine chromate; #6-40; | Platen setscrew. 4T74517
%32" Ig w/1%42"" Ig thd; hanger point '’ Ig.
322, 325, SCREW, set: F Fil H; CHS, nickel foighegea0rilios oo Lo a s S EEL T ATT4536
326 156" 1g under-head; threaded full lg.
325 SCREW, shoulder: flat top Bind H; #10-32; %4’ 4TT74566
Ig w/3'" Ig thd.
318,323, SCREW, shoulder: cheese head; EO-40; 13,7 g J 4T1196
326 under head w/%."" 1g thd.
318, 319 SCREW, machine: Fil H; #10-32; %'’ |g under head 4T1208
threaded full 1g.
310, 318 SCREW, machine: Fil H; #6-40; 3" lg under head 4T1226
threaded full 1g.
819, 325 SCREW, machine: FH;#6-40; 14" N g Cd e e i 1T1248
326 SCREW, machine: Fil H; #6-40; 1" 1g under head; | In paperfriction feed mec 4T 1269
threaded full Ig.
318 SCREW, machine: stop, hex. head; #6-40: L e [ b
g w/%a" Ig thd.
307, 321, | SCREW, machine: hex. H; steel; zinc ohromates 3t o o e A T A0R0
326, 334 #6-40; %2" Ig under head; head %'’ across flats
X ¥a' thk.
307, 311, | SCREW, machine: hex, head; steel, nickel:finikh; | . ooooiao s U DN AT74014
321, 334 #10-32 thd; 3 1g.
320 SPRING: extension; .063'"" music wire; 1 45" Ig x * Tensions printing and function | 4T74015
5" dia overall. bail parts.
325 SCREW, shoulder: eccentrie: spel head; #8040 thd; . ___________________ . 4T74020
115" Ig wil4'" 1g thd.
312, 315, | SCREW, machine: slotted hex, B FG=40; Ayt BTC ) e A o AR 4T74086
817,320, | Ig w/ 32" Ig thd.
423
327 SCREW, machine: Fil H; steel; #2-56; 14 g under e e 4T1222
head w/7s" Ig thd.
SCREW, machine: Fil H;#4-40; 2K lgunderhead | _._ ..o . _.______________ 4T80255

332

W/ Ig thd.
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~ 2. Identification Table of Parts for Teletypewriters TT-5/FG and TT—6/FG—Continued

e
Fig. No. Name of part and description Funetion of part | Bigoal Cfﬂ'_’; Stock

MISCELLANEOUS PARTS—Continued

324 SCREW, shoulder: cheese head; #6—40; 3o 1g w/i¢’" | Connects ribbon reverse link to | 4T-1010
lg thd. |  ribbon reverse pawl and ribbon |
: reverse shaft link.
310, 310, | SCREW, machine: Fil H; steel; zine chromate; {____._______ . . 4T1026
321,325 #6—40; 3"’ 1g under head threaded full lg. i
307 SCREW, machine: slotted hex, head; #10-82; 3" 1g__ | _______ o .. 4T6746
through
310; 315,
316, 320,
323, 324,
327
- 307, 310, SCREW, machine: slotted hex. head: #6—40; %o’ 1g |- - .. 4TH746
312, 313 under head threaded full lg.
through
316; 318,
319, 821,
b 323, 324,
827, 328,
320, 331
321 SHIM: steel; "}e’' x W' x 005" thk_ . ___.___ Adjusts function levers.__________ 4T6760
328 SCREW, shoulder: F Fil H, chamficred; #6-40; .843'" | Mounts stop lever on range-finder. .| 4T8708
Ig w/.437"" 1g thd.
315, 316, SCREW, shoulder: flat top Bind H; #6—40; 3’ 18 |- oo oo oo e 4T 6800
318, 324, wil'f lg thd,
a 325
321 SCREW, pivot; spel slotted head; steel, nickel finish; .. _______ SET L A P e AT74170
£10-32; %' 1g w/'Me"" Ig thd.
318 SCREW, shoulder: eccentrie; flat top Bind H; | oo ... AT74171
hardened steel; chromate; #6-40; X7 lg w/3s"’
Ig thd.
315 SCREW, shoulder: eecentric; flat top Bind H; (. ___________________. AT74172
hardened steel; zine chromate; #10-32; 1467 g
w/k!'" 1g thd.
328 | BSCREW, pilot: cheese head; #4-40; ‘" lg w/tia'' | Mounts trip lateh on range-finder_ _| 4T0801
| g thd.
307, 308, SCREW, machine: slotted hex. head; #10-32; %'’ ! ................................ 4Ta810
311, 315, lg threaded full lg. |
316, 319, \
327
> 307, SCREW, machine: slotted hex. head; #6-40; %'/ lg ... YISt b M N 4T0811
411, under head threaded full lg.
313,
% 315,
- 317,
318, ;
325,
328,
329,
331, |
333
320 | Serew, pilot: hex. head; }4''-32; .504" lg w/.407"" lg | Main shaft throw-out lever pilot | 4T6990
thd; .031"' Ig x .209 dia shoulder and pilot .156'" screw,
Ig x .155"" dia.
323 SCREW, pilot: Fil H; steel , spel finish; #6-40; | _______________________________ 4T74296
P 195277 g w/¥4’" 1g thd. |
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2. Identification Table of Parts for Teletypewriters TT-5/FG and TT—6/FG—Continued

334

Fig. No. Name of part and deseription Funetion of part EPLOmE) Stack
MISCELLANEOUS PARTS—Continued
328 SCREW, machine: round V-milled head; drill rod | In selector unit pulling magnet.. .| 4T8472
steel, zine chromate; #2-56; .188"" Ig w/.188"" Ig thd.
325 SCREW, shoulder: cheese head; zinc chromate, | ____ ATT74361
#6-40; .629" 1g w/%'" Ig thd; shoulder .187"" OD x
254" lg.
313, 328 | SCREW, machine: eccentric; flat top Bind H; #4-40: | _________ | 4T60M42
281" Ig w/.250"" Ig thd.
SCREW, machine: slotted hex. head; steel, nickel 4T8539
finish; #6-40 %/’ lg under head.
325 BCREW, pilot: Fil H; #4-40; .422"" 1g w/.135'" lg thd_ _ 4T7G678
329 SCREW, pilot: hex. head; steel; nickel finish; #6-40; 4T74399
250" g w/%s"" Ig thd; head %2’ thk x %’ across
flats; pilot %' dia x %" Ig.
320 SCREW, machine: Bind H;#6—40; %'’ lg under heads_ 4T8543
328 SCREW, pivot: headless w/serew driver slot; #6-40; 4T70803
307" Ig x 137" dia overall; thd 732", |
328 SCREW, brass: hex.; #6—40 class 3 fit x %" Iz on ea 4AT71046
end; '%4'" Ig overall; hex. center 42" thk x 3 |
across flats, shoulder %;"" wd x %'/ dia.
326 SCREW, machine: slotted hex, head; #4-40; 13" lg |___ 4T74613
under head threaded full lg. |
324 SCREW, machine: flat top Bind H; CHS; #06-40; %'’ | - oot | 4T74687
lg under head w/'%* Ig thd. |
' 310, 328 SCREW, machine: Bind H; #4-40; 14" Ig under head | __ o eaaa | 4T1028
w/.210 Ig thd. | |
328, 335 SCREW, shoulder: cheese head; #6—-40; M2" g | ieacmanaaa- | 4T1030
w g thd. |
327 SCREW, machine: Fil H; brass, #4-40; 82"’ lgunder | . 4T1097
head threaded full lg. |
307, 315, | SCREW shine: Fil H; #6-40; 3js"" 1g threaded full |. . oo AT1160
318, 320, lg. |
321, 328 |
815, 323, | SCREW, machine: Fil H; #6-40; ¥’/ lg under head; |- cccceocmmomom oo 4T1161
325, 327 | thre o full lg.
323, 324, | SCREW, machine: Fil H; #4-40; ¥4'"* Ig under head; | -cceoama oo eeeeeee AT1162
326, 327 |  threaded ful lg.
300, 316, | SCREW, machine: Fil H; #4—10; "’ lg under head AT1168
323, 324,| w/%2" Ig thd.
333
308, 322, | SCREW, machine: Fil H; #6—10; 3’ Ig threaded full | ______ . ___ AT1176
826 .
318, 318, | SHIM: cont mtg; .140% ID, ¥’  OD x.005" thk_____|_ o .a......__.| AT880G
320
323 | SPRING: extension; .030" dia music wire; 35" lg x | AT74700
| He'’ dia overall. I
327 | SPRING: com.pression; .011"" dia music wire; e lg |- ... z AT74703
| x !} dia overall.
315 | SPRING: extension: .056’' dia music wire; 282" Ig | . - . . ... ceeeea.| 4TT4704
x 4! dia overall. |
330 ‘ SPRING: extension: .035"" dia music wire; *3"" Ig | oo .. AT74705
i x '3z, dia overall. |
| SERING: extension; .030'" din music wire; 14e" Ig |- ool 4TT74706
x ¥’ dia overall.
315 SPRING: extension; .020”" dia music wire; 1183, x | __ o et S NATIATOT
1154"" dia overall, |

€
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2. Identification Table of Parts for Teletypewriters TT-5/FG and TT—6/FG—Continued

Flg. No. Name of part and description Funetion of part ElepatiGonne Stock
MISCELLANEOUS PARTS—Continued
326 SPRING: extension; .0335" dia musie wire; 2%;"" g |- 4T74708
x 133" dia overall.
326 SPRING: extension; .020" dia music wire; 1219 1g |- oo oo oo icmannnnna| ATT4709
x .177*" OD overall. =
325 SPRING: extension; .063"’ dia music wire; 17e”" Ig X |- ccemmocmmmmcmm oo AT74710
e overall.
315 SPRIN xtension; .022”" dia musie wire; 134'/ g 8 e cmccmmmmmccmceee oo 4TT74712
132, dia overall.
322 SPRING: torsion; .030"" dia music wire; 1.344"' lg x | Tensionsribbon reversearm_______ 4T107273
4o’ wd overall; . 188" OD eoil.
322 SPRING: torsion; .030’" dia musie wire; 1.344™ Ig X |- cccommmcmmmcm ool 4T107274
e'’ wd overall; 188" OD coil.
317 SPRING: compression: .068"" dia music wire; *3%,"" | Adjustment in main shaft assem- 4T72514
lg x 31" dia overall. bly.
330 SPRING: extension;.027" dia music wire; 83" lg x e 4TR6873
is’" dia overall.
SPRING: extension; .018' dia musie wire; % lg x |- -~ oo .- ...| 4TT76205
Ha'" dia overall.
318 SPRING: extension;.035" dia music wire; 1.670" Ig |- o oo oo e ATT76206
| x.257" dia overall.
329 SPRING: extension; 0165 dia music wire; 32" 1g X |- o0 oo e AT78824
318 extension: 024" dia music wire; 1,230 1g |- oo e e AT80848
x 105" dia overall. |
320 SPRING: extension;.085' dia music wire; 23§a" 1g X |- accoooooooceccaaaaa. Sl AT80026
215" dia overall. |
825 SPRING: extension;.016"" din music wire; 600" JgX |- - ccmmm oo S - HE
150" dia averall. |
316 SPRING: extension:.022’ dia music wire; #56"/ I X |cceccecmcccccocmcaceananax -.| 4T82442
742" dia overall.
425 SPRING: extension; .013" dia music wire; 3% 18 X |- ccommcmm o AT82163
42" dia overall.
328 SPRING: compression; .012" dia music wire; 3.’ | Aids rangefinder adjustment______ 4T7602
Ig x """ din overall.
328 SPRING: extension; 014" din music wire; %'’ | Bame as item above_.____________| 4T7603
Ig x %52"" dia overall.
328 SPRING: snsion; 018" dia music wire; 127, | Part of rangefinder—.____________| 4T70612
verall.
320 SPRING: extension; 020" dia overall. .775' lg | In selector unit assembly ... 4T7614
x .133"" dia overall. | ;
320 SPRING: extension; .020” dia music wire; 1’ 1g x | Same as item above ... ___ | 4T7615
742" dia overall. |
323, 324, SPRING: extension; .014"" dia music wire; 1%2"" '[ In type bar earriage and type bar | 4T7634
330 Ig x 115" dia overall. |  ses assemblies,
300 SPRING: extension; .010” music wire; 5’ lg x .130"" | Tensions break lever_____________| 4T35-70
din overall.
319 SPRING: motor; .020"" clock spring steel; %" wd; | Tensions CAR RET mechanism. .| 4T74272
274" dia x %'’ thk overall including shipping elamp.
320 SPRING: extension; .024’" dia music wire; 147 1g X |- -cemmmmme . AT74760
3a'’ dia overall,
325 SPRING: flat: tool steel, annealed; .524" Ig x .532'" | LINE FEED regulator stud re- | 4774480
wd x .136"" thk overall. tainer.
327 SPRIN extension; 012" dia music wire; 1" |- - cccccmmmmmmimcemceaaaaaaa- ATT74088

Ig x 814" dia overall.
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2. Identification Table of Parts for Teletypewriters TT-5/FG and TT-6/FG—Continued

Fig. No. Name of part and deseription Funetion of part Signal ':13:'_” Stoek
MISCELLANEOUS PARTS—Continued
330 SPRING: extension; .030"" dia music wire; 1" lg x |.________________________.__..__|4T74961
31a’"" dia overall.
330 SPRING: extension: .024" dia music wire; 7, lg x 4T74062
31s"’ dia overall. | .
317 SPRING: compression; .055'" dia music wire; .740'" | Exerts pressure on main shaft | 4T6993
lg x .890° dia overall, | cluteh driven member. |
317 SPRING: compression; .067"" dia music wire; 1}’ x o e _ro | 4T74152
853" dia overall, | |
319 SPRING: extension; .,0185" dia music wire; '%§s" lg | _______ e et A ETASRY,
x %" dia overall. |
318 SPRING: compression; .014"" dia musie wire; 82" 1g | - oo AT82965
x 34" dia overall. |
324 SPRING: extension; .013" music wire; %" lg x 3" | Tensions ribbon reverse pawl.____| 4T4703
dia overall. | |
327 SPRING: extension; .010"" dia music wire; 3%a"" Ig |-ocoooooooo o . | 4T84575
3 dia overall, |
323 SPRING: extension; .010" dia musie wire; '7:" lgx |- | 4T82000
%4 dia overall, |
326 SPRING: extension; .016"" dia music wire; %' lIg x | Tensions paper roll assembly. .. .. 4T45104
52" dia overall
326 SPRING: extension; .020” music wire; *%:’" lg x | In spindle and paper roll mechan- | 4T556063
14" dia overall. ism.
318 SPRING: extension; .035" dia music wire; 1?3%,"" lg | Tensions CAR RET mechanism. .| 4T55088
x M4 dia overall.
319 STRAP: black cotton webbing; 0%’ Ig x 4" wd x | Part of carriage return mechanism_| 4T74350
352" thk overall.
420 STUD: steel; %;" dia x #%,"' lg overall.___.________| Mounts code bar. - AT74680
309, 310, V=12 0 et e T, o il G e R W R R L 4T3640
313, 314,
3106, 323
through
328; 333
through
330,
307 WABHER, loek: splibring==2=s: o on o et ool S o o e Uity AT2660
through
311; 315
through
321; 323
through
325; 327,
331, 383, |
331, 338, WASHER, flat: '3§,"* ID, %' OD x .052" thk.._.._._ e AT2846
339, |
308, 310, WASHER, flat: 34" 1D, }s’’ OD x 053" thk._._._.__ R o e e [=T24RE
319, 821,
333, 334,
335, 330.
308, 325, WASHER, lock: split ring, #8, 1%,'" ID, 76" OD X | oo cmmcaneae 4T3646
334 ¥a'* thk.
328 WASHER, flat: steel, zinc chromate; #2, %, 1D, 4T71073
13, 0D x .020" thk. s
309, 323, WASHER, flat: steel, zine chromate: #4; /" ID, | ______ 4T103-27
324,325, 4" OD x.085" thk.
326, 335,
336

336
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2. Identification Table of Parts for Teletypewriters TT-5/FG and TT—6/FG—Continued

Fig. No.

318, 326
307, 319
317

317
325, 331

320, 329
307, 310,

311, 312,
313, 314,
316, 318,
321, 322

323,
328, 337
308, 315,

318, 320,
323, 324,
331, 339,

328

315,
327,

316,
315, 316
317

317

321

320

315

315

307
through

320,331,

333
through
387

325

317
320
317
320
317
317

317

Name of part and deseription Function of part Signal C‘\t_'ll;r-vs Stock
MISCELLANEOQOUS PARTS—Continued

WASHER, flat: %.""ID, 30D x.036"" thk 4T123-244

WASHER, lock: splitring._____ . 4T2322

WASHER, flat: white felt; }4’* ID, 15{s"" OD x %"’ . 4TT74085

thk.

WASHER, flat: leather; ¥s'" ID, 3" OD x 144" thk. 4TT74100

WASHER, flat: steel, hardened, zine chromate;.170"| _ 4T8330

ID, %' OD x 037" thk.
WASHER, flat: %'’ ID, %" OD x .055"" thk_____ 4T7001
WASHER, flat: ".h" 1D, ,m” 0D x .032"" thk______ 4T7002
|
|

WASHER, flat: brass; %,/ 1D, %" OD x 034"/ thk___ | e 4T2438

WASHER, lock: 8plit TiDE_ - oo m oo | e e e 4T2449

WASHER, lock: 3{¢’’ OD, .010"" thk; for #2 serew; |oocooooeooe oo oooeooooeaanooo-| 4T00791

internal teeth.

WASHER, spring: steel, hardened, parkerized; |«ocoooommoo oo 4T74288

15 1D, % OD x 010" thk stock; .025 thk
overall.
WASHER, lock: split ring_ 4T73175
WASHER, flat: white felt; }'" ID 1%/ OD x .| 4T74800
2.7 thk,

WASHER, flat: felt, white; %" ID, '%s'* OD x }{s'* | Part of selector eam sleeve frietion | 4T6861

thk. cluteh.

WASHER, flat: tight mat white felt; 36" ID, 3" |oco oo eiiceaaeacaeeaan 4T03758

0D x %' thk.

WASHER, flat: brass; %"’ ID, /" OD x .0205'" | Spacer for code bars_ .- coeeoo - 4THO87

thk.

WASHER, flat: soft white felt; 7./’ 1D, 352" OD x AT91604

37 thk.

WASHER, eup: leather, 3is'" ID, 1'}5:" OD x 032" | 4T4033

thk stock 132" 1D of cup.

WABHER: lock:BpHe ring - _scoco o oo o e 6L73006
(supersedes
4T2191)

WASHER, flat: white felt; %' 1D, 14" OD x }s" AT76084

thk.

WASHER, flat: 3{,"* 1D, %4, OD x .036'" thk_ 4T34432

WASHER, flat: fl:lt. 5 1D, 14" OD x }o"" h AT72563

WICK: %" Ig x ' dia D\Emll..__‘. o .| 4T4812

WICK ing; ’u dia x 3" Ig .| Lubricates_.____ 4T8O881

WICK: white wool felt; shaft oiler; %" lg x '~’” OD -| Lubricates_ 4T 04693

WICK i M lg x 32" diaoverall . oo oo 4172521

WICK ng;tighl mat ted white felt; 135;" ID, “’ AL AT74755

OD x 1%, thk.
WICK: oiling; tight matted white felt; 752" ID, 4174756

728" 0D x '%."" thk.

337




80342 SCREW,MACHINE
7002 WASHER, FLAT
2191 WASHER, LOCK

6810 SCREW, MACHINE]

[B0342 SCREW, MACHINE
LZIQI WASHER, LOCK

99959 CLAMP

26659 WASHER, LocK |

91766 CLAMP

8254 CLAMP

€810 SCREW, MACHINE
2669 WASHER, LOCK

9IT6T CLAMP

74530 INSULATOR, PLATE
6746 SCREW, MACHINE
7002 WASHER , FLAT
71671 CONTACT, SwiTCH

74628 HOLDER,FUSE

8539 SCREW,MACH INE
2191 WASHER,LOCK
6745 SCREW, mcume]

J

33-198 SCREW,MACHINE
191 WASHER, LOCK

CAT NO

101 063
102701
103284
103286

T4990 INSULATOR PLATE

MOTOR PLATE

2669 WASHER,LOCK

74422 BRACKET

——,

74975 SCREW, MACHINE]

74014 SCREW, MACHINE
2669 WASHER, LOCK
~

fl224 SCREW,ADJUSTING
2191 WASHER, LOCK
598 NUT, HEX

90752 WASHER, FELT |
1245 SCREW, MACHINE]

2669 WASHER, LOCK [
1160 SCREW, MACHINE]

2191 WASHER,LOCK |

73196 RESISTOR, FIXED
(200=400 OHMS )

[F!IBT RESISTOR,FIXED
( 300-500 OHMS )

[E746 SCREW, MACHINE
7002 WiSHER, FLAT
71675 CONTACT, swiTcH

[T4014 SCREW,MACHINE

74720 SCREW, THUMB) !
2322 WASHER, LOCK

4814 WASHER, LOCK ————

83413 BUMPER T
83412 STUD

74551 INSULATOR ,PLATE

669 WASHER, LOCK
275 SCREW, MACHINE

2669 WASHER, LOCK
1670 INSULATOR , BLOCK
%] (76699 SCREW, PILOT
34-4 NUT,HEX

™S 99818 CLAMP
74420 BRACKET

6811 SCREW, MACHINE
7094 SPRING

(6745 SCREW, MACHINE
669 WASHER, LOCK

S
7095 PLATE, RETAINER

T4568 INSULATOR,BLOCK

4059 SCREW, MACHINE
2191 WASHER, LOCK
7002 WASHER, FLAT

BASE

74425 CONNECTOR,
RECEPTACLE

(33-179 SCREW, MACHINE

5599 NUT, HEX

[6745 SCREW,MACHINE
&565 WASHER, LOCK \——‘1

1160 SCREW, MACHINE

PLATE, BASE
FOR SECURING BASE PLATE

99817 BUMPER
80342 SCREW, MACHINE
2191 WASHER, LOCK
76099 WASHER, FLAT

338

002 WASHER,FLAT
4531 COVER
74776 INSULATOR, PLATE
4620 SWITCH, TOGGLE
1166 SCREW, MACHINE

TOP VIEW
TM22|5-208

Figure 307. Base, paris idenlificalion.




43-10 PLATE, STOP

8539 SCREW, MACHINE]

2191 WASHER, LOCK |

M-169 COIL,SOLENOID

33-15 SCREW, MACHINE

[=———— 7959 BRACKET

TIOAT SHIM

3618 INSULATOR,PLATE

364T INSULATOR PLATE

3618 INSULATOR, PLATE
33-33 SCREW,MACHINE |

3899 BUSHING,SPACER

| ————————————— 2449 WASHER, LOCK

3595 NUT, HEX

9695 PLUNGER
73593 CONTACT,SWITCH
T3588 CONTACT, SWITCH

75231 INSULATOR, BUS HI
79513 PLATE,RETAINER

73592 PLATE ,SPACER

72484 RELAY, SOLENOLD: MOTOR CONTROL

74395 GUARD ,RELAY ————————— =

74821 RESISTOR, FIXED
(B10-2000 OHMS ) 11OV,

74614 RESISTOR, FIXED
(600-2000 OHMS) 110V,

1297 SCREW, SHOULDER
75750 INSULATOR, WASHE
3646 WASHER, LOCK
3438 WASHER, FLAT

6810 SCREW, MACHINE]
2669 WASHER, LOCK

96261 LEAD,ELECTRICAL

96258 LEAD,ELECTRICAL

3438 WASHER, FLAT

6827 CONNECTOR,RECEPTACLE ———]

B9548 CONTACT,SWITCH
82516 SPRING ——————————]

1064 SCREW, MACHINE

99804 INSULATOR.P

99803 INSULATOR, PLATE
99816 PLATE ,MOUNTING

99806 BRACKET

99807 CONTACT, SWITCH

1176 SCREW, MACHINE
2191 WASHER,LOCK

99805 PLUNGER

L 6745 SCREW,MACHINE
2669 WASHER,LOCK
34-4 NUT,HEX

| ———————————— 99809 CONTACT,SWITCH
79523 SCREW,MACHINE

99802 PLATE /RETAINER

8539 SCREW, MACHINE
2191 WASHER, LOCK
77422 BRACKET
6745 SCREW, MACHINE
2669 WASHER,LOCK

! 75231 INSULATOR,BUSHING
v

LINE RELAY BRACKET PARTS

TME215-207

Figure 308. Molor control and relay brackel assembly, parls identificalion.
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[74514 SCREW, MAGHINE
3640 WASHER, LOCK
76333 INSULATOR, BUSHING
41732 PLATE, RETAINER
41733 INSULATOR, PLATE
74727 TERMINAL, LUG
105221 CONTAGT, SWITCH

74952 SCREW, MACHINE
3640 WASHER, LOCK
76246 INSULATOR, BUSHING
41732 PLATE, RETAINER
41733 INSULATOR, PLATE
74727 TERMINAL, LUG
105223 GONTAGT, SWITGH
41733 INSULATOR, PLATE (3)|
82930 GONTAGT, SWITCH
T4727 TERMINAL, LUG
41733 INSULATOR, PLATE (2)

T4727 TERMINAL, LUG
T4964 CONTACT, SWITCH
70528 STIFFENER,

82927 CONTAGT, SWITCH
41733 INSULATOR, PLATE
105222 CONTACT, SWITCH
74727 TERMINAL, LUG
41733 INSULATOR, PLATE

74744 GUARD, CONTACT:

=y
35-70 SPHINGﬁ:
82923 LEVER W
75229 SPRING iilﬂhﬂmlﬂm“ 3
2 et
b —] g

1168 SCREW, MACHINE
3640 WASHER, LOCK
103-27 WASHER, FLAT
3599 NUT, HEX.

33-38 SCREW, SHOULDER]
3599 NUT, HEX,

1051 SCREW, MACHINE
200-1348 WASHER, FLAT
82922 PLATE, ADJUSTING
82920 BEARING, SLEEVE
82919 BEARING, SLEEVE
3899 NUT, HEX.

1168 SCREW, MACHINE
3640 WASHER, LOCK

103-27 WASHER, FLAT
3599 NUT, HEX.

82925 LEVER
82924 PLATE, CATCH
33-38 S-GREW, SHOULDER

3640 WASHER, LOCK
3599 NUT, HEX

b
74949 BRACKET
82918 BRACKET

6745 SCREW, MACHINE
34432 WASHER, FLAT
2669 WASHER, LOCK

B2921 LEVER
74885 LEVER
LEFT SIDE VIEW RIGHT SIDE VIEW

SEND-RECEIVE -BREAK KEY

2291 CONTACT, SWITCH

e e i 2924 CONTAGT, SWITGH
(FRONT VIEW) 7399 STIFFENER
CONTACT SPRING

107491 SCREW, MAGHINE BASE - RIGHT SIDE

2508 SCREW, MACHINE
7096 INSULATOR, BUSHING
2191 WASHER, LOCK
87851 INSULATOR, BUSHING
T4670 STRAR MOUNTING

81841 GAPACITOR, FIXED

[ 7398 PLATE, RETAINER

\_—4293 INSULATOR, PLATE

i

s

LINE RELAY SPARK PROTECTION LINE CLOSING GONTAGTS
TM2215-208

Figure 309. SEND REC BREAK key assembly, line-relay spark protection, and line closing conlacls, parls identificalion,
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41733 INSULATOR, PLATE (3)

GONTAGT SPRING (2)

o
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4871 SCREW, MAGHINE
2669 WASHER,LOCK
TOB8T NUT, HEX.

78205 RESISTOR, FllEl:ﬂ
300 OHMS (1IOV.)

1028 SGREW, MAGHINE]
2438 WASHER, FLAT
3640 WASHER, LOCK

6746 SCREW,MACHINE
2191 WASHER, LOGK
7002 WASHER,FLAT

89925 BOARD, TERMINAL

70707 BRACKET 70724 INSULATOR, PLATE
78206 RESISTOR PARTS (ASSEMISO-300 OHMS (110 V.)

1028 SCREW,MAGHINE
3650 WASHER,FLAT
73705 INSULATOR, BLOCK

1026 SCREW, MACHINE
2191 WASHER, LOGK

(06244 RESISTOR, FIXED:
(1000 OHMS)
1226 SCREW,MAGHINE
219| WASHER,LOGK
78287 BUSHING SPACER
74420 BRACKET
-]

1 1
o 5 6745 SGREW,MAGHINE
BASE-RIGHT SIDE VIEW E 2669 WASHER,LOCK

1026 SCREW,MACHINE
2191 WASHER,LOCK

BI5S96 SCREW, MACHINE
81836 INSULA WA
3438 WASHER ,FLAT
£669 WASHER , LOCK

1028 SCREW, MACHINE
3650 WASHER, FLAT
73705 INSULATOR, BLOOK

74430 BRAGKET

3746 RESISTOR,FIXED

T80l CAPACITOR, FIXED|

86850 SCREW,MACHINE

BASE-LEFT SIDE VIEW 74992 SLEEVE,
INSULATING

THERIB-209
Figure 310. Resistor assembly and terminal board assembly, parts identification.
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4293 INSULATOR, PLATE

8539 SCREW, MAGHINE
3897 INSULATOR, BUSHING]

2191 WASHER, LOCK

7002 WASHER, FLAT

7398 PLATE, RETAINER

7399 STIFFENER,
CONTACT SPRING

74685 CONTACT, SWITCH

7094 SPRING

6811 SGREW, MACHINE

7093 INSULATOR, BLOCK

Figure 311.

342

MOTOR UNIT CONNECTOR PARTS

— =

89472 CORD, SWITGHBOARD
INCLUDES 73497 PLUG, TELEPHONE
AND 102100 TERMINALS, LUG .

=roc w—

94 38 CORD, SWITCHBOARD
INCLUDES 103236 PLUG, TELEPHONE

AND 102100 r:nmm
95050 CABLE ASSEMBLY
INCLUDES 95063 GONNEGTOR, PLUG

AND 82474 TERMINALS, LUG

o

95052 CABLE ASSEMBLY
INCLUDES 95064 CONNECTOR, PLUG
AND 82474 TERMINALS, LUG

6810 SCREW, MACHINE
2669 WASHER, LOCK

74432 PLATE, MOUNTING

6811 SCREW, MACHINE
7096 INSULATOR, BUSHING
2191 WASHER, LOCK
7002 WASHER, FLAT

74684 SPRING, SWITCH

74433 INSULATOR, PLATE

74014 SCREW, MACHINE
2669 WASHER, LOCK

7095 PLATE, RETAINER

Tm2215-210

Keyboard, motor unit connector, and cable and cord assemblies, parls identification.




75437 SWITCH,PUSH-PULL
(9 TERMINALS)

T4569 INSULATOR, BLOCK-

101456 SCREW, MACHIN
34-48 N .

UT, HEX

1169 SCREW, MACHINE]
2191 WASHER,LOCK

74529 BRACKET

f038 SCREW, MACHINE
{2151 WASHER, Lock

6746 SCREW,MACHINE
2191 WASHER, LOCK

LINE TEST KEY #3534 FOST
13598 NUT,HEX.

4749 PLATE,STOP
6746 SCREW, MACHINE
2191 WASHER, LOCK

96883 TERMINAL,LUG

91739 INSULATOR, PLATE—o____ |

7002 WASHER, FLAT

]

f

——2525 GUIDE,LEVER

146 SCREW, MACHINE
/_El’ﬂ WASHER,LOCK

74609 SHAFT
|—""""'_" 4525 SCREW, CAPTIVE
3599 NUT,HEX, / 4594 RING, RETAINER
é 6210 LEVER -UPPER
2378 LEVER 3 L wimh Disk)
72643 SCREW, SHOUL DER:
! [6209 LEVER-CENTER
74528 ARM L (WITHDISK)
ARM
6746 SCREW, MACHINE] 4762 LEVER-LOWER
2191 WASHER]LOCK | kﬂ (WITH DISK)
72545 POST
2191 WASHER, LOCK 74523 BAR, SPACE
3598 NUT, HEX.
2663 BUMPER

T480!1 BAR, SELECTOR

TOIT7 SCREW, PlLO?I
3606 NUT, HEX. J

93737 SHIM

3458 SHIM

8539 SCREW,MACHINE
2191 WASHER, LOCK

7396 BRACKET-LEFT
7397 BRACKET -RIGHT,

9203 GUIDE, SELECTDﬂ

2574 BUMPER

1268 SCREW,MACHINE
/ 74590 GUARD, RESISTOR

SELECTOR BARS.

=, 74581 NO.| REAR
T4582 NO.2

(B T4583 NO. 3

=l 74584 NO.4

|———T1449 GUIDE, LEVER

(WITH ROLLERS) J

2528 PLATE,MOUNTIN

80392 SPRING

2191 WASHER, LOCK]
3598 NUT, HEX.

Figure 312,

€746 SCREW, MACHINE
2191 WASHER, LOCK
! 49 86 SCREW, MACHINE
2191 WASHER,LOCK

2565 SPRING
T46I0 SHAFT

TMZ2ZI5-211

Keyboard and line tesl key, parts identification.
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9177 GONTAGCT, SWITCH

6811 SCREW, MACHINE

9178 GONTACT, SWITCH

4881 STIFFENER,

2191 WASHER, LOCK
2529 INSULATOR BUSHING
2503 PLATE, RETAINER

CONTACT SPRING

6811 SCREW, MACHINE
2191 WASHER, LOCK

MOUNTING PARTS

2502 PLATE, MOUNTING

7318 LEVER

75606 SPRING
TSE0T WASHER, FLAT

6746 SCREW, MACHINE
2191 WASHER, LOCK

7382 BRACKET

2526 BUSHING, SPACER

6814 SCREW, PILOT
2191 WASHER, LOCK

TOP VIEW

2623 SPRING

7373 BUSHING, THREADED
2407 WASHER, LOCK
90438 WICK, FELT

89896 FITTING,
LUBRICATION a:

7383 FITTING, LUBRICATION : q
89897 NUT

7387 BRACKET

6746 SCREW, MACHINE
2191 WASHER, LOCK
41663 WASHER, FLAT

91120 SPRING

74892 SHIM

T475] LATCH, LEVER FRONT VIEW

Figure 313. Keyboard-transmitling mechanism, parts identification.
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2504 INSULATOR, PLATE

9182 SHAFT
3598 NUT, HEX

90260 SPRING

3598 NUT, HEX,
36273 WASHER, FLAT
2191 WASHER, LOCK

7409 LEVER

7385 BRACKET
(WITH POSTS)

07485 SCREW, SHOULDER
92511 ROLLER, LOCK LOOP
7002 WASHER, LOCK
2191 WASHER, LOCK
3598 NUT, HEX.

7377 LEVER

6814 SCREW, PILOT
2191 WASHER, LOCK

3640 WASHER, LOCK

89917 SCREW, MAGHINE
34-56 NUT, HEX.

6805 SCREW, SHOULDER

6746 SCREW, MACHINE
L2191 WASHER, LOCK

7032 PAWL
6942 SCREW, MACHINE

3640 WASHER, LOCK
34-56 NUT, HEX.

TMERIS-212
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74604 ROD, CONTROL m 8783 LATCH,LEVER
3599 NUT, HEX. 82440 SCREW,MACHINE

3640 WASHER,LOCK) 2191 WASHER, LOCK
.~ 7002 WASHER,FLAT
74808 BEARING, SLEEVE

= 115978 SPRING
T4605 BRACKET
72501 SHAFT
70324 BRACGKET. B539 SCREW,MACHINE
BEARING TYPE 2191 WASHER,LOCK
72472 SHIM 36273 WASHER,FLAT

LOCKING LEVER AND REPEAT SPACE PARTS
T4595 GEAR 24T (7.42)

) 8539 SCREW, MACHINE
I f 2191 WASHER, LOCK
g 7002 WASHER, FLAT

o 89896 FITTING,

] LUBRIGATION
4810 WICK

" 89897 NUT, HEX.

71161 BUSHING, THREADED
2199 NUT, HEX.

7372 BRACKET
6746 SCREW,MACHINE
2I9IWA5HER LOCK

| 74891 SHIM

07II2 SHIM

‘ ~—————2199 NUT,HEX.

359 GEAR
s‘ms SCREW,MACHINE
2191 WASHER, LOCK

S 73016EAR

» %smn SPRING

¢ ‘I"._——-8097 CAM ASSEMBLY(742)

74001 SHAFT————————— ]

3

3 S

[EZ}=————— 90438 Wick,FELT

TRANSMITTING SHAFT PARTS

TMZRIS-213
Figure 314. Locking lever, repeat space and transmilling-shafl assembly, parts idenlification
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74704 SPRING

83884 SCREW, PILOT
2669 WASHER, LOCK
34-4 NUT, HEX,

74058 LEVER

T4IT2 SCREW SHOULDER: ECCENTRIC]
2669 WASHER,LOCK

ER,
34-4 NUT, HEX.

T4083 ROD,CONTROL:

6800 SCREW, SHOULDER]
74283 WASHER, SPRING
34432 WASHER|LOCK

T4056 LATCH,LEVER:

6811 SCREW, MACHINE
2191 WASHER,LOCK

74249 SCREW, PILOT
2445 WASHER, LOCK

11027 BLOCK ,BUFFER LEVER:

34-4 NUT, HEX.
2669 WASHER,LOCK|
3106 NUT, HEX:
3110 NUT, HEX.
2669 WASHER,LOCK|

74011 SCREW, SHOULDER
2191 WASHE
3598 NUT, HEX.

74082 LEVER
T407T SCREW, SHOULDER

6746 SCREW, MACHINE:
T4l SHAFT-
74079 BAIL-
1196 SCREW, SHOULDER

219] WASHER, LOCK
3598 NUT, HEX.

74712 SPRING:
7401l SCREW, SHOULDER

2191 WASHER, LOCK
3598 NUT, HEX.

74018 ROD, PLUNGER

74027 SCREW, PIVOT’
2449 WASHER,LOCK
3598 NUT, HEX.

74033 WASHER, CUP.
74032 WASHER,FLAT
2669 WASHER, LOCK
34-4 NUT,HEX.

Figure 315.
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LEFT SIDE FRAME PARTS

14410 FRAME-LEFT (WITH
BEARING CAP, SCREWS
(X

OCK WASHERS & SPRING POST)

74252 SCREW, PILOT
T3I75 WASHER,LOCK
2539 NUT, HEX.

74692 POST
/—Slsl SCREW,MACHINE

3110 NUT, HEX.

2668 WASHER, LOCK
3106 NUT,HEX.
36-150 PIN, STRAIGHT

BO757 SCREW, MACHINE
2669 WASHER, LOCK

4076 SCREW,SHOULDER
449 WASHER,LOCK

3595 NUT, HEX.

TATOT SPRING

74251 LEVER

74692 POST

3603 NUT, HEX,

74119 BEARING, SLEEVE
94694 WASHER, FELT

122-29 PIN,STRAIGHT

6810 SCREW,MACHINE
2669 WASHER,LOCK

6745 SCREW,MACHINE
2669 WASHER, LOCK

89077 STUD
2669 WASHER, LOCK

i60 SCREW, MACHINE
2191 WASHER, LOCK

6811 SCREW, MACHINE
2191 WASHER, LOCK

T4016 POST
T4838 CAP, BEARING
74081 BAR, SELECTOR

4986 SCREW, MACHINE
2191 WASHER, LOCK

74028 CYLINDER ,DASH POT

DASHPOT PARTS

161 SCREW, MACHINE

5826 WASHER, FLAT
2382 WASHER, LOCK
46092 NUT HEX.

‘T4142 HEAD,CYLINDER

74029 WASHER,FLAT

TM2215-214

Frame assembly (left s1de) and dash-pot assembly, parls identification.

[BETIO FITTING,LUBRICATION

wr
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74252 SCREW, PILOT

6746 SCREW,MACHINE
2191 WASHER,LOCK

73i75 WASHER,LOCK
2539 NUT,HEX  J

74178 BRACKET

1168 SCREW, MACHINE
3640 WASHER, LOCK

80511 SHAFT

70593 SCREW, THUMB

74050 CAM

T4879 POST
74878 SPRING

6800 SCREW,MACHINE
74283 WASHER,SPRING
34432 WASHER FLAT

82442 SPRING|
80509 POST |

36-150 PIN, STRAIGHT

2669 WASHER,LOCK
74056 LATCH, LEVER

BOT57 SCREW, MACHINE]

2669 WASHER,LOCK |
6810 SCREW, MACHINE
2669 WASHER, LOCK
1245 SCREW, MACHINE
2669 WASHER,LOCK
34-4 NUT,HEX

122 -29 PIN,STRAIGHT

740851 LEVER AAE
71659 SCREW,SHOULDER) G0
33-344 SCREW,MACHINE
2669 WASHER, LOCK

- 34432 WASHER, FLAT

6745 SCREW,MACHINE
2669 WASHER, LOCK

= 74016 POST

T4200 TRACK-UPPER *\

5746 SCREW, MACHINE
2191 WASHER,LOCK
7002 WASHER, FLAT
81006 POST

BOSIO CLAPPER

5 .
& 12191 WASHER,LOCK
35858 GONG
4909 FRAME-RIGHT
(WITH BEARING CAP,
SCREWS, AND LOCK

WASHERS )
82733 CAP,BEARING

[30511 SCREW, MACHINE
{2191 wasHER, Lock

b 74358 BRACKET

74062 TRACK-LOWER

74126 BRACKET —\

6746 SCREW, MACHINE
2191 WASHER, LOCK

|

6746 SCREW, MACHINE
2191 WASHER, LOCK

C \

o0

000

TM2215-215

Figure 316. Frame assembly (right side) and carriage tracks, parts identification.

e
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72516 DISK, RETAINER
6861 WASHER, FLAT
6863 DISK, CLUTCH

74904 SHAFT

105045 WICK

72563 WASHER,FLAT

8507 CAM ASSEMBLY
6863 DISK, CLUTCH
6861 WASHER, FELT
72513 DISK, CLUTCH

72514 SPRING
119540 NUT, KEYED
119541 NUT, CAPSTAN
72644 BEARING, BALL

72562 GEAR
74502 GEAR
6993 SPRING
T4140 CAM

89881 WICK

TI505 WICK:

74239 BEARING, SLEEVE

T4T55 WICK

i020 SCREW, MACHINE
783706 WASHER, LOCK

74802 SPRING
7480| DISK, CLUTCH
74800 WASHER, FELT
323 BALL, BEARING

35 SCREW, MACHINE

191 WASHER, LOCK

74099 SPRING, LOOP

T4TS6 WICK
T4132 GEAR
T4152 SPRING
T4061 DISK, CLUTCH
T4T56 WICK
74085 WASHER, FLAT
4166 DISK, CLUTCH

BS39 SCREW, MACHINE
191 WASHER, LOCK

74900 WASHER, FELT

74899 BEARING, BALL

74901 NUT, HEX
74151 GEAR
(NOT INCLUDED WITH MAIN SHAFT)
811 SCREW, MACHINE
2191 WASHER, LOCK
4916 HUB
74805 SCREW, MACHINE
669 WASHER, LOCK
4100 WASHER, FLAT
TM2215- 216
Figure 317. Main-shaft assembly, parts identificalion.
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6746 SCREW, MACHIN
2191 WASHER, LOCK
TOO2 WASHER, FLAT

FRAME, LEFT SIDE
122-5 POST
104824 SPRING
/74lﬁl LATCH, LEVER

74297 PLATE, RETAINER

e 74171 SCREW,

ECCENTRIC
2191 WASHER, LOCK
| (3598 WUT, HEX

1196 SCREW, SHOULDER|
2|91 WASHER, LOCK
3598 NUT, HEX =

74121 CRANK 0516 PIN, COTTER
SUETAN, BELL 88857 WASHER, SPRING

1196 SCREW, SHOULI (o) '2:.‘_,'2;;1_‘:‘;;5"5"1 FLAT

2191 WASHER, LOCK

3598 NUT, HEX A

74160 BAR, LOCKING

T4078 LINK, LEVER 10 STUD

el

TA0 T N E R e e 12449 WASHER, LOCK

[34-1 NUT, HEX

76296 SPRING e 2191 WASHER, LOCK
T WASHER, FLAT

1196 SCREW, SHOULDE el ] : - 555 NOT HEX

2191 WASHER, LOCK Y . =

3598 NUT, HEX - ———TAOTI FORK, CLUTCH

. FITT! "
91600 SCREW, MACHIN = 2 80388 RITRG LI RCAION
219 WASHER, LOCK
34-51 NUT, HEX .
g0 POST————— e e 74069 BAR, FUNCTION

78301 SCREW, MACHINE / 74068 BAR, LOCKING

2669 WASHER, LOCK

34432 WASHER, FLAT

74534 BEARING ASSEMBLY (WITH SPRING
POST AND OIL CUP)

74017 SCREW, SHOULDER

74026 BUSHING, SPACER
2191 WASHER, LOCK

4412 BUSHING, THREADED
TOBBE WASHER, FLAT
93108 WASHER, LOCK
3595 NUT, HEX

55088 SPRING

CARRIAGE RETURN PART.

3598 NUT, HEX 74150 LEVER
(60848 SPRING
74254 BRACKET (74692 POST
74017 SCREW, SHOULDER 82075 SPRING
026 BUSHING, SPACER

74026

2191 WASHER, LOCK
3598 NUT, HEX
74066 BRACKET
8539 SCREW, MACHINE
2191 WASHER, LOCK
7002 WASHER, FLAT

6800 SCREW, SHOULDER
ocK

[74725 SCREW, SHOULDER
2191 R, LOCK
{3598 NuT, HEX

4112 SCREW, PILOT
(2669 WASHER, FLAT

BTN e
[
2191 WASHER, L A

3598 NUT, HEX 191 WASHER, LOCK

6-150 PN, STRAIGHT
74080 LINK, LEVER 74148 CLAPPER
74077 SCREW, SHOULDER T4413 BUMPER

74946 INSULATOR, PLATE

78301 SCREW, MACHINI
2669 WASHER, LOCK

74682 POST
55082 SPRING
1226 SCREW, MACHINE

1208 SCREW, MACHINE
2669 WASHER, LOCK

122-36 PIN, DOWEL
746 SCREW, MACHINE
LOCK

2191 WASHER,
z"‘;z"‘ﬁgiﬁh"-gf:.r [T002 wasHER, FLAT
868684 BOARD, TERMINAI BIT4T INSULATOR, BLOCK
55088 SPRING T [6BIl SCREW, MACHINE
82966 BAR, FUNCTION 191 WASHER, LOCK
82963 ARM 74174 BAR, LOCKING

T4173 BAR, FUNCTION
82964 SCREW, SHOULDER| - 74163 BAR, FUNCTION
B2965 SPRING
8896 SHIM 3640 WASHER, LOCK
74686 VANE, SHIFT 134-56 NUT, HEX

SIXTH VANE EXTENSION PARTS

REAR CROSS BAR PARTS
TM22I5-217
Figure 818. Carriage-return and rear crossbar, parts identification.
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-

6810 SCREW,MACHINE
WASHER, LOCK
3438 WASHER,FLAT
74143 PLATE,RETAINER

6746 SCREW, MACHINE
2191 WASHER, LOCK

74882 SPRING)
21895 POST _J

74737 LEVER
33-41 SCREW,SHOULDER)
2191 WASHER, LOCK
3598 NUT, HEX

74736 BRACKET

74124 BRACKET ASSEMBLY- l
UDE:

[INCL|
74125 CAP, BEARING
1245 SCREW,MACHINE| [
2669 WASHER,LOCK) |
€810 SCREW, MACHINE]
2669 WASHER, LOCK

122-36 PIN,DOWEL

208 SCREW, MACHINE
2669 WASHER, LOCK

3276 SCREW,SHOULDER
2191 WASHER,LOCK
3598 NUT, HI

74278 LEVER

(74733 STUD

75538 WAther, Lock
(3649 WASHER, FLAT

439549 GONG —

T4359 STRAF, CARRIAGE 4\

@:. G m ;lS,B'E NUT, HEX

SPACING CROSS BAR PARTS

34-4 NUT, HEX ———————————=@T
4852 WASHER,LOCK ——————————=+=== i i ?’—l245 SCREW, MACHINE
T42T1 PLATE RETAINER

74192 GEAR ——————— TN
94094 INSULATOR, WASHER

41543 BEARING, BALL—————=f T 1§
'::>—54~a NUT, HEX

e 2322 WASHER, LOCK
14215 BEARING , BALL
74164 SHAFT

74508 HOUSING SPRING

3598 NUT, HEX

2191 WASHER,LOCK
TA275 SHAFT
an
74799 PLATE RETAINER

74190 DISK, CLU'CH—‘G%I
5446 SCREW,MACHINE

2191 WASHER,LOCK

L E—rensemn

=" 74269 WASHER, FLAT
m———————— 34432 WASHER,FLAT

==——————2669 WASHER,LOCK
C————34-4 NUT, HEX

74154 GEAR
1026 SCREW,MACHINE

2191 WASHER, LOCK
74548 SPRING
4230 GEAR ————————————, Egrg'
T424] GEAR

T4798 SCREW,MACHINE
2191 WASHER,LOCK

SPACING SHAFT PARTS SPRING DRUM PARTS
TM2215-218

Figure 819. Spacing shaft, upper crossbar, and spring drum, parts identification.
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Y 90511 SCREW,MACHINE| |
2191 WASHER,LOCK
3598 NUT, HEX J I é é
o
74015 SPRING b{ J
=

74244 BAIL,PRINTING
( INCLUDES 87509 POST)|

2191 WASHER, LOCK

BETIO FITTING,
LUBRICATION
3603 NUT, HEX.

.
|
.
i
‘ 8539 scn:w.mcmns} -

74107 BLOCK ,BEARING
74096 PAWL

74760 SPRING
. 74095 BUSHING, SPACER =]
ll \l

74097 PAWL.

a B0926 SPRING

74158 BLADE,FUNCTION BAIL

PRINTING AND FUNCTION BAIL PARTS

74933 BAR,STRIPPER

74286 GUIDE, LEVER ———=f I i

8539 SCREW,MACHINE
2191 WASHER, LOCK }——ﬂ @ ®

1160 SCREW, MACHINE
- 2191 WASHER, LOCK
7002 WASHER, FLAT
7001 WASHER, FLAT
BETWEEN 74933 aND

539 SCREW, MACHINE
219! WASHER LOCK

[7002 wasHeR, FLAT

74122 SCREW, MACHINE
2191 WASHER, LOCK
3598 NUT, HEX

74156 SCREW,ADJUSTMENT
2669 WASHER, LOCK
34-4 NUT,HEX

8539 SCREW,MACHINE
2191 WASHER, LOCK
89097 LATCH, LEVER

94693 WICK
T4098 SHAFT
4812 WICK

T4089 LEVER

81175 BEARING, ROL
{ INCLUDES 82986 SCREW)

2449 WASHER, LOCK

74503 BRACKET
(INCLUDES 87509 POST,
SPRING )

74986 SCREW,MACHINE
2191 WASHER, LOCK
7002 MSHER FLAT

TUD
3605 NU
6987 WASHER FLAT

2191 VMSRER LOCK
74187 GUIDE,PULL BAR

6745 SCREW, MACHINE
2669 WASHER,LOCK
34432 WASHER,FLAT

ITABOS SCREW ,MACHINE
2669 WASHER|,LOCK
34432 WASHER FLAT

IISD SCREW.M&CHINE

74187
1896 SHIM
- 74021 CRANK,BELL NO.I
74022 CRANKBELL NO.2
74023 CRANK,BELL NO.3
74024 CRANK BELL NO4
14139 CRANK,BELL NOS
74995 RETAINER, BELL CRANK o

1161 SCREW, MACHINE
2191 WASHER,LOCK
74722 WASHER, FLAT,

CODE BAR AND BELL CRANK PARTS

74199 BUSHING, SLEEVE
LG9| WASHER, LOCK

1038 SCREW.MACHINE
113872 BUSHING, SLEEVE
2191 WASHER, LOCK

74994 PLATE,MOUNTING

TM2215-219

Figure 320, Printing bail, function bail, bell cranks, and code bars, paris identificalion.
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6746 SCREW, MACHINE
2191 WASHER , LOCK
700z WASHER,FLAT |

93754 BAIL

0,
®

81956 BAIL-

wroe
u

Lras
"
"

™
[
™
o

93755 ROLLER, LEVER

FUNCTION LEVER BAIL

VANES,SELECTOR

74042 NO. |
74043 NO. 2
74044 NO 3

I
1811

74045 NO. 4
74046 NO. 5

6746 SCREW, MACHIN
2191 WASHER, LOCK

YOOI W
74019 PLATE, MOUNTING ) || =
74415 BRACKET =i —
74089 SCREW, MACHINE] Ul

2191 WASHER,LOCK
7002 WASHER,FLAT |

FRONT VIEW

74014 SCREW ,MACHINE
3438 WASHER, FLAT
2669 WASHER, LOCK
34-4 NUT ,HEX

B7993 SCREW, MACHINE
2191 WASHER, LOCK
93756 PLATE , RETAINER

93758 WASHER, FELT

93757 BEARING SLEEVE

1026 SCREW, MACHINE
74170 SCREW, PIVOT
74169 CLAMP

74783 LEVER
BT401 SPRING

74552 FRAME (WITH 6940
POST & 36-150 PIN, DOWEL )

[6746 SCREW mnHINE

74005 SH&FT—\
o []

—2191 WASHER , LOC

(=]

E o
60 SCREW, MACHINE [0}

74255 GUIDE,LEVER

BOTTOM VIEW

VANE FRAME

6746 SCREW, MlCKlNE
2191 WASHER', LOC

7002 WASHER FLAT
6760 SH

74191 LATCH, LEVER

TM2215-220

Figure 821. Vane frame and function-lever bail, parts identification.
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7835 RIBBON-BLACK (71681 SPoOL,
1 LPRINTING RIBBON

74394 SHAFT

!
74969 BUSHING, THREADED E@E‘ 3
107487 CONTAINER (FOR 107488 CONTAINER (FOR
LEFT SPOOL BRAGKET) RIGHT SPOOL BRACKET)
110351 BRAGKET- i‘ FF:

'_;_E:'_;_. 74392 BRACKET

3288 WASHER, FLAT

4814 WASHER, LOGK

—
2201 NUT, HEX: -0

4384 GEAR
74536 SCREW,MACHINE:

93167 LEVER
93168 LEVER

74385 GEAR
74536 SCREW,MACHINE

10727 3SPRING
107274 SPRING

0350 HOLDER, SPRING
1176 SCREW, MAGHINE

8539 SCREW,MACHINE
2191 WASHER, LOCK
7002 WASHER, FLAT

74526 COLLAR, LOCKING
74536 SCREW,MACHINE
41675 WASHER, FLAT
T4329 SHAFT:

(74521 GEAR
(74536 SCREW, MACHINE

TM22156-221
Figure 322.  Ribbon-feed mechanism, parts identification.
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[33-170 SCREW, SHOULDER

74335 LEVER 640 WASHER, LOCK
3599 NUT, HEX.
TATOO SPRING
1196 SCREW, SHOULDER 74378 PAWL
2191 WASHER,LOCK
3598 NUT, HEX.
82999 SPRING
33-168 SCREW,PILOT
2191 WASHER, LOCK [6746 SCREW, MACHINE
74010 ROLLER, LEVER T 2191 WASHER, LOCK
LR i e
i (162 SCREW, MACHINE
2191 WASHER, LOCK €40 WASHER,LOCK
T4T3INUT, HEX. J 03-27 WASHER,FLAT

74330 SPRING

T4T26 ARM

T4512 BEARING ASSEMBLY, BALL

IN

34-4 NUT, HEX,
74036 NUT, HEX.
2451 BALL BEARING

74195 ROLLER,’ e
74194 STUD

T4401 ARM

RIBBON OSCILLATOR
i

8539 SCREW,MACHINE
2191 WASHER, LOCK
7002 WASHER, FLAT

2449 WASHER, LOCK]
34-0MUT, HEX,

1161 SCREW, MACHINE |

Y 6745 SCREW, MACHINE
2669 WASHER,LOCK

3

2191 WASHER,LOCK |

T4294 PLATE ,MOUNTING
73427 WASHER, FLAT

74373 SEGMENT, TYPE BAR

81889 PLATE, MOUNTING - I

SHORT (BOTH ENDS)

81893 PLATE,MOUNTING= [
LONG (CENTER) ‘

74986 SCREW, MACHINE

8330 WASHER, FLAT

2191 WASHER, LOCK

74414 GUIDE, TYPE BAR

7634 SPRING

74185 BAR PULL—

74202 BAR, TYPE™ 2
WITHOUT PALLET

BLANK SELECTION PARTS

74281 BUMPER ASSEMBLY
INC

91658 ARM

L 1168 SCREW,MACHINE
3640 WASHER , LOCK
103-27 WASHER,FLAT

9659 LEVER
T4 SJI-SPRING. FLAT

74503 ROD, FULCRUM
T T4296 SCREW, PILOT

;——TB!‘ SPRING

[6746 SCREW, MACHINE
I EISI WASHER,LOCK
L*TYPE BAR
r‘—PL‘LL BAR

74371 GUIDE, RIBBON

39 SCREW,MACHINE
191 WASHER, LOCK

IN
T4279 BUMPER LEATHER  {»
111713 SCREW,MACHINE

002 WASHER,FLAT

. - v o L] L]
K| - |2 1 74889 PLATE,RETAINER

TYPE BAR BACKSTOP
TM2215-222

Figure 323. Type-bar carriage, parls idenlification.
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T4B0T NUT, HEX-

T4I87 GUIDE, PULL BAR

T4804 POST:

[2669 WASHER,LOCK

[34-4 NUT, HEX.

74292 SCREW, SHOULDER

T4T72I SPRING

74805 SCREW, MACHINE
2669 WASHER,LOCK

i 34432 WASHER, FLAT
T4806 PLATE, MOUNTING

T4006 BUSHING, BEARING
T4334 WASHER,FLAT

34-10 NUT, HEX-
T4198 CONE,BEA

T419T ROLLER, BAIL-
2451 BALL ,BEARING
T4196 STUD
2449 WASHER , LOCK:

T4754 ROLLER ASSEMBLY, LEVER|

6746 SCREW, MACHINE
2191 WASHER,, LOCK
7002 WASHER, FLAT

7024 PAWL-

PULL BAR BAIL
PLUNGER & ROLLERS

Fots NORIER

74240 ROLLER, GUIDE
2451 BALL, BEARING
74253 STUD

7022 LEVER

TA3T2 LINK, LEVER
1010 SCREW, SHOULDER

34-4 NUT, HEX.
2669 WASHER,LOCK

T436T SCREW, MACHINE:
1168 ScREw, MACHINE
3640 WASHER, LOCK
103-27 WASHER, FLAT)
84895 SPRING

84896 SCREW, SHOULDER
84894 ARM

3538 NUT, HEX.
2191 WASHER, LOCK
74739 SCREW, MACHINE:
74041 BRACKET
36273 WASHER, FLA

2191 WASHER, LOCK
3598 NUT, HEX.

T4380 SHAFT (WITH GEARS'
AND DETENT COLLAR)

74500 CAP, BEARING
T4501 PLATE, RETAINER)

T4972 STUD
2191 WASHER, LOCK

7002 WASHER, FLAT
3598 NUT, HEX.

=

2669 WASHER, LOCK
4-4 NUT, HEX.

%

74008 ROLLER,STEEL

T4363 BAIL

74390 BAIL

| 74374 PLUNGER

7025 PAWL

6805 SCREW, SHOULDER
7023 LEVER

74687 SCREW, MACHINE
2191 WASHER  LOCK
3598 NUT, HEX,

6800 SCREW, SHOULDER
4703 SPRING

449 WASHER, LOCK
34-1 NUT, HEX,

6940 POST
BIS3E LEVER

7044 LINK, SHAFT

4125 SI:Rh\‘ MACHINE
606 NUT,HEX.

T634 SPRING

T4381 PAWL

33-41 SCREW, SHOULDER

174 SCREW, SHOULDER

3640 WASHER,LOCK

3599 NUT, HEX.

74342 STUD: ECCENTRIC

(6745 SCREW, MACHINE

BOTTOM VIE)
TYPE BAR BASKET

RIBBON REVERSE SHAFT PARTS

[ —112669 WASHER,LOCK
i\ = 34432 WASHER, FLAT
f 74376 BRACKET

2666 NUT, HEX,
‘—_|zsssmsh5n.|.ocx
74343 STUD

74332 ROLLER-UPPER
74337 ROLLER- LOWER

74383 CAP, BEARING
74498 PLATE, RETAINER

TMEZI5-223

Figure 324. Type-bar carriage, parts identification.
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74481 ROLLER, GUIDE
103-27 WASHER FLA il B F 49345 SPRING
3640WASHER, LOCK ; R—

34-56 NUT, HEX, i

74247 POST-

4031 BRACKET *RIGHT
74361 SCREW, SHOULDER

2191 WASHER

3598 NUT, HEX, 4449 BUSHING, THREADED
74435 BRACKET-LEFT e
TAS59 SHAFT f%'vslfgsgﬁ%qc'kms

74693 POST BNUT, HEX.

1026 SCREW,MACHINE 74562 SCREWMACHINE
74563 LEVER 29! ::3'{52&':‘0“

74448 BUSHING, THREADED
6370 NUT,HEX.

‘678 SCREW, PILOT
3640 WASHER LOCK
7679 ROLLER, LEVER
BIB4 WASHER, FLAT
248 PIN, STRAIGHT

8539 SCREW,MACHINE
%IS’\WA SHE%‘I‘.DI:K

4479 SLEEVE
74258 COLLAR, LOCKING
74480 SPAN:

74879 POST

(TASTS LEVER 6519 SCREW, MACHINE
2191 WASHER LOCK

8539 SCREW, MACHINE

2191 WASHER, LOCK

1161 SCREW, MACHINE
219) WASHER, LOCK
T002WASHER, FLAT

74566 SCREW,SHOULDER 4020 SCREW,SHOULDER
2669 WASHER, LOCK ST WhS LR L 0CK
34-4 NUT, HEX. 98 NUT,HEX .

LEFT SIDE VIEW RIGHT SIDE VIEW

TE0B84 WASHER, FELT TA264 SHAFT(WITH PIN)

74695 DISK, CLUTCH
74536 SCREW,MACHINE, 1248 SCHEW,
104995 PIN,STRAIGHT
74447 WHEEL, DETENT
80466 CRANK, HAND

83977 SPRING

r =

B3976 HANDLE: 112699 SCREW, SET

T4438 PLATEN -RUBBER
74446 WHEEL ,RATCHET

41341 KNOB

3339 NUT, HEX
3340 WASHERLOCK
087 NUT,SPECIAL
76086 SPRING, FLAT

T6085 DISK,CLUTCH
T4694 ARM

41342 SCREW, MACHINE
2719 WASHER, FLAT
L3646 WASHER LOCK

TM2215-224
Figure 325. Plalen assembly, parls idenlification.
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162 SCREW, MACHINE

3598 NUT, HEX.
2191 WASHER, LOCK
123 -244 WASHER, FLAT

80724 LEVER
1162 SCREW, MACHINE]

3640 WASHER, LOCK
41675 WASHER, FLAT

74473 BUMPER

3598 NUT, HEX.
3640 WASHER, LOCK
103-27 WASHER, FLAT

T4455 GUIDE, PAPER I-

74470 GUIDE, PAPER-LEFT]
74613 SCREW, MACHINE

74490 ROLLER, GUIDE
(FRONT- RUBBER)

74613 SCREW, MACHIN
2640 WASHER, LOCK
103-27 WASHER, FLAT
74460 SHAFT

74437 BAR, GUIDE

8543 SCREW, MACHINE|
2191 WASHER, LOCK

74491 ROLLER, GUIDE
(REAR-RUBBER)

8539 MACHINE)
2191 WASHER, LOCK
74339 BRACKET

74928 POST
45104 SPRING

74454 CAM
74059 SCREW, MACHINI

T4708 SPRING

74476 GUIDE, PAPER
T4186 BUSHING, SPACER

'4T33 STUD
2509 WASHER, LOCK

4732 POST
191 WASHER, LOCK

L T4T09 SPRING
£ 74554 POST

BO47E POST
55063 SPRING

e e
)
— = RS
= |
TOP VIEW

l.745 19 SHAFT

4469 GUIDE, PAPER
74613 SCREW, MACHINE

T4457 LEVER

T4494 BUSHING, SPACER

74493 G, SPACER

196 SCREW, SHOULDER
2191 WASHER, LOCK
3598 NUT, HEX,

(7036 COLLAR, LOCKING

] [74536 SCREW, MACHINE

T4338 LEVER

269 SCREW, MACHINE

13598 NUT, HEX.

BOTTOM VIEW

74463 LEVER

117 319 SHAFT
117315 HUB

17317 STUD
116793 WASHER, LOCK,

041733—51-

24

1IT313 SPINDLE, PAPER ROLL:

———|

ADJUSTABLE

33-227 SCREW, SHOULDER

117314 SPRING

7316 HUB

117318 SCREW, MACHINE

of l=fl=

TM2215-225

Figure 325. Platen assembly and paper roll spindle, parts identificalion.
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-38 SCREW, MAGHI
T4416 LEVER ‘, it Ed.'i'.s% i NE
?97 SCREW, MACHINE ST Hex
640 WASHER, LOCK
3599 NUT, HEX. B4575 SPRING
4408 STUD
6745 SGREW,MAGHINE -gﬁu-r. HEX.
2669 WASHER,LOCK 4203 WASHER, SPRING
34432 WASHER, FLAT 4432 WASHER, FLAT
7002 \;As':mn, FLAT
71047 SHI
89077 STUD
;:;; NUT. Rex. 19925 NUT, STOP
E
EASHER,LTO 6810 SCREW, MACHINE
2669 WASHER, LOCK
34432 WASHER, FLAT
74539 GUIDE,
LEVER
1 74417 LEVER
T4688 LEVER
89078 BRACKET 4520 SGREW, MAGHINE
74407 LEVER = 432 WASHER, FLAT

3443
2191 WASHER LOCK
3598 NUT, HEX.
1035 SCREW, MACHINE
3640 WASHER, LOCK
3599 NUT, HEX

8 1161 SCREW, MACHINE
Bte| 2191 WASHER, LOCK

T4538 BRACKET
3618 INSULATOR, PLATE

222 SCREW,MACHINE
3571 INSULATOR, BUSHING
3647 INSULATOR, PLATE
79513 PLATE ,RETAINER
73588 CONTACT, SWITCH
73593 GONTACT, SWITCH

3647 INSULATOR, PLATE:

1222 SCREW, MAGHINE

3571 INSULATOR, BUSHIN:
3618 INSULATOR,PLATE
79513 PLATE,RETAINER
73588 CONTAGT, SWITGH
73593 GONTAGT, SWITCH

SEND-RECEIVE BREAK MECHANISM

6814 SCREW, PILOT

T4246 PAWL- 2191 WASHER,LOCK

T4289 BUMPER [———THO3TLEVER

T4703 SPRING
|62 SCREW,MAGHINE

B3571 ECCENTRIG
640 WASHER,LOCK

T4556 PAWL:

74049 SCREW, SHOULDER
122 -26 WASHER FLAT
3640 WASHI

:B‘Lbcx =
34-56 NUT, HEX. B6TI SCREW, SHOULDER
ASHER', LOCK

74545 LEVER INUT, HEX.
1162 SCREW, MACHINE
3640 WASHER,LOGK 74988 SPRING
74599 ECCENTRIC %
2034 WASHER,FLAT | 8E76TSPRING
6746 scasw.uncmus]/_’
EI91 WASHER, LOCK

74409 LEVER
T4IT5 BRACKET —— e

MOTOR STOP LATCH PARTS
TM2215- 226

Figure 327. Molor-stop and send-receive break mechanism, parts identification.
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[3598 NUT, HEX.
|2191 WASHER, LOCK

6884 BRACKET
71046 SCREW, MACHINE:
71045 NUT, LOCK:
8811 SCREW,MACHINE|

2191 WASHER, LOCK
82493 WASHER,FLAT

8539 SCREW,MACHINE
2191 WASHER, LOCK
74722 WASHER, FLAT
71445 LEVER

T4T24 SCREW, ADJUSTING

6706 BRACKET-
344 NUT, HEX.

M-I77 GOIL, SOLENOQID
(INGLUDES

1028 SCREW,MACHINE &

2438 WASHER,FLAT)

7612 SPRING

3298 ECGENTRIC
1160 SGREW, MACHINE

6942 SCREW,ECGENTRIC] 2191 WASHER,LOGK

3640 WASHER, LOCK TUR
34-56 NUT,HEX, J 8508 EE?@TRUEM»ET
74009 LATCH,LEVER

74003 PLATE,MOUNTING|
WITH POSTS)

TOP VIEW

6836 YOKE, MAGNET-

6811 SCREW,MACHINE|
2191 WASHER, LOCK
7002 WASHER,FLAT

[T0803 SCREW, PIVOT
{3598 NUT, HEX.

B472 SCREW, MAGHINE
34-11 NUT, HEX.
90791 WASHER ,LOCK
71073 WASHER, FLAT

6746 SCREW, MAGHINE
2191 WASHER, LOCK
7002 WASHER, FLAT

78826 PLATE, RETAINER

6746 SCREW, MAGHINE
2191 WASHER,LOCK

[f0803 SCREW, PIVOT
{3598 NUT, HEX.

FRONT VIEW
SELECTOR UNIT= PULLING MAGNET

71697 ARM
8597 SCREW, SHOULDER

1073 SCREW, THUMB
1030 SCREW, MACHINE

34432 WASHER, FLAT 76596 WASHER, FLAT
e _[mss SCALE (WITH BELL

3598 NUT, HEX: 1696 SOALE twiTht

34-56 NUT,HEX.

S WASHER LocK 6850 CRANK, BELL

71976 PLATE,MOUNTING

=”/ 7007 PLUNGER
6801 SCREW, PILOT
3640 WASHER,LOCK

7607 COLLAR, SPACING

6966 ECCENTRIC
6830 LEVER

7603 SPRING

(6801 SGREW, PILOT
6509 LEVER 3640 WASHER, LOCK
6799 SCREW, SHOULDER 7602 SPRING

RANGE SCALE PARTS
TMRRIB-227

Figure 828. Seleclor-unil and rangefinder assembly, parts identification.
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74003 PLATE,MOUNTING
85!l LEVER (WITH POSTS)
7BI6:
TEI5 SPRING

6746 SCREW, MACHINE _Q/'G P
—

2191 WASHER, LOCK

) 2
6950 SCREW, PILOT
34=1 NUT, HEX. 5

7614 SPRING

74399 SCREW, PILOT
2191 WASHER, LOCK

ar

B4T0 STUD

2191 WASHER ,LOCK
3598NUT, HEX.
78824 SPRING

T4291BRAGKET

e

6811 SCREW,MACHINE
3598 NUT,HEX.

SEPARATOR PLATES) L
SHOWN BELOW

_Or=—T4133 LEVER: ¥IT
i s

= - 74134 LEVER: 2T
74135 LEVER :37
: 74136 LEVER #4T -
%&i“;k?‘éﬁ?ﬁ“‘]’/jﬁ ) IO 74137 LEVER *5T
= ] e

BI57 LEVER: RIGHT)
SELEGTOR (3) |

7001 WASHER,FLAT

94015 BRACKET FRONT VIEW

6971 LEVER

74554 POST

6689 PLATE ,SPACER 83920 PLATE, SEPARATOR

-,

TM2215-228

Figure 329. Seleclor-unit assembly, parts identification.
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@

NUMBER TYPE EARS TYPE BARS TYPE BARS ING
OF P:AL“L P:A'EL OWITHOUT PALLETS) PALLETS (WITH PALLETS) c?f;‘,.m KEYTOPS.
POSITION SPRING NUMBER TOPS | DESCRIP-
N CATALOG | carato | CATALOG Pl-';‘*'-ﬂ CATALOG | DESCRIP- | CATALOG o CATALOG
SEGMENT | MUMBER | wuygen | NUMBER | N | mwesr TION | NUMBER Bar | numBer TION

= 734 89413 =
v 64 TESTO LY
+ 735 89422 +
{ 4644 78956 L
aee 36 89420 >
48 78947
BATIT 89425
102 985 99564
T4GAT 8969
- | 7asa 8998 | 0
T 464 8965 u T
T ) 4651 8957 | L I}
] L x 47 3 1421 L \
H 4 _g'kg? H__ ST
w o 1] 4740 | _@sais H
z
3 o 5 1
4 & & s 3
L] [-]
& g s ¥
- | s 5
E 4 = -
z z ) ]
a r K] 2
e § Fd ] -
5 B 4 ] [}
g 3 2 ;
e 5 : :
) (-]
1 |
— F ==
2z 2
4224 a a
[_Tazza Y
74225 H
TA225 82421 v (7] 4752 “ B34 ¥
74226 74326 | @ 1 4666 6 ]
74227 TA32T_| X/ 4667 27 TH96! X
| 7a228 74328 | 5 * 4668 28 7890 $__BELL
78972 FIGS
TBOTS
78976 | CAR RET.
TASTR |LINE FEED
78971 |
FUNCTION LEVERS
ﬁa:‘.‘f:’ 'ﬂ\?;?g" FUNCTION PERFORMED SPRING “WEMDE STAMPING
74040 LOCKS VANES TA962 | NOTE | ]
74131 CARRIAGE RETURN T496) |===4 - 2
| 84927 CARRIAGE RETURN IN “LETTERS" POSITION ONLY 7496l [-——a-| sz
Tai28 SHIFT TO “FIGURES™ POSITION 74962 [12-45
ZTET] BELL ON "FIGURES™ 'S’ T4961 |1 -3 - - 4
T4109 RESETS SEND- RECEIVE BREAK MECHANISM 86873 | NOTE 2 5A
74932 PPRESSES PRINTING B SPACING ON "BLANK™ 87402 |- -~ - =[" 72
84060 SUPPRESSES B SPACING ON' W 4708 |-- - - -| 78
TA130 SHIFT TO “LETTERS" POSITION ON SPACE T4962 |- - 3 - - )
74039 10 T ND - H o TATOS |== = = —| 10
74129 1] IFT TO'LETTERS" POSMION 74962 (12 3450
74127 | 12 | LINE ] 74 = p = = -] [
84928 12 LINE FEED IN “LETTERS" POSITION ONLY Ta96R [~ 2 - - =] i2A
8227! 13 MOTOR _STOP OM" FIGURES® "H™ 82788 =3 =5/ 13D
NOTE | -OPERATES ON ALL NOTE 2 OM ANY PRINTED GHARACTER,
TMERIS -229

Figure 830, Pull bars, type bars, keytops, and function levers, parls identificalion,
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2407 WASHER,LOGK————— |

94009 SWITGH, TOGGLE
INCLUDES

93075 NUT,RING
91683 NUT,HEX.

T4421 T

70893 rrmna.cuunurrx
105912 mshzn,mcnl ——

70892 NUT,HEX.

TARGET LAMP

116992 SCREW,PILOT
104451 WASHER, LOGK,

T8301 SCREW, MACHINE
2669 WASHER,LOCK
34-4 NUT, HE

6746 SCREW, MACHINE
8330 WASHER, FLAT
2191 WASHER, LOGK

B4047 PLATE,STOP
TE6I LEVER
7105 TARGET=I0 SPOT:
8222 PLATE,THRUST

T4557 LAMP,INCANDESCENT
(nswv)

TAS558 LAMP, HOLDER

6746 SCREW, MACHINE
91 WASHER, LOCK

74091 PLATE,MOUNTING

74567 SCREW,MACHINE
24.49 WASHER,LOCK
2846 WASHER, FLAT

T4181 GEAR 35T,
‘4505 GEAR 7T,

180374 GEAR ASSEMBLY:

SI6IT SHIM

GOVERNOR BHUSHI -
AND BRAGKET

ELEGCTRICAL NOISE|
SUPPRESSOR

362

8884 BOARD, TERMINAL
5 74991 INSULATOR, PLATE
° 6811 SCREW, MAGHINE
o o° 2191 UAS-IEA LOCK
7002 WASHER, FLAT
o ©
o ©°o
MU-27 MOTOR UNIT
TM2218-230
Figure 831. Motor unit, parts identification.
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78240 GOIL

T3242 INSULATOR, PLATE
(FOR ONE FIELD COIL)

73236 FRAME (WITH OILER)

T8239 ARMATURE, MOTOR

T323T END-BELL ,MOTOR

9I183T INSULATOR,WASHER | {WITH OILER)

TB241 COIL

120701 SGREW, MACHINE:
\ e ey
70873 CAP 73232 WASH&R, FLAT

506| BEARING, BALL

70872 HOLDER, CONTACT—
|
INSUI.M(\gR] TonT) ;ggégﬁ'nz

8094 ERH‘I?" ELECTRICAL BOTH ENDS
SPR

ONTAGT (WITH
ING)

71999 SPRING
80312 WASHER,FLAT

(@] T
O I
i
T &
=)
71998 COLLAR, LOCKING 1272 SCREW, MACHINE
(WITH 80706
SCREW)
126-123 GROMMET ) 73595 ROD, TIE

34-59 NUT,HEX,

73244 SCREW,MACHINE —' ; 78025 SCREW, MACHINE

T3243 WEDGE,CLAMP 120700 SCREW, SET

TM2215-231
Figure 332, Molor, parts identification.
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6344 SCREW, MACHINE
6318 PLATE, RETAINER
1064 SCREW, MACHINE
%63” CONTACT ASSEMBLY, SWITCH

6979 HUB

6811 SGREW, MACHINE
2191 WASHER, LOCK

6868 INSULATOR, BUSHING
6869 POST
6320 GONTAGT,GOVERNOR

6345 NUT, HEX.
2191  WASHER, LOCK

6323 SPRING
6319 BLOCK

6324 WHEEL ASSEMBLY,
GOVERNOR ADJUSTING

T8439 HOUSING,
GOVERNOR

6347 SCREW, MACHINE
2191 WASHER, LOCK
7002 WASHER, FLAT

6348 SCREW, MACHINE
3640 WASHER, LOCK

ﬁSdT SCREW, MACHINE
lgl9l WASHER, LOCK

8165 WASHER, SPRING

6330 CAP, BEARING

78443 SCREW, ADJUSTING-

78438 INSULATOR, BUSHING

[34C1RCOVER 78497 CONTACT, GOVERNOR

78496 CONTACT,GOVERNOR

34-4 NUT, HEX.
2669 WASHER, LOCK
3438 WASHER, FLAT

12
g

78437 INSULATOR, PLATE

B0352 GOVERNOR

80338 BRACKET 78403 BRUSH, ELECTRICAL
CONTACT

78399 ARM ASSEMBLY, CONTACGT- B0336 INSULATOR, PLATE

41733 INSULATOR, PLATE
78400 ARM ASSEMBLY, CONTAGT:

80444 SCREW, MACHINE
219) WASHER, LOCK
7002 WASHER, FLAT
80334 TERMINAL, LUG
B0337 BRACKET 1168 SCREW, MACHINE

8398 INSULATOR,BUSHING

80342 SCREW, MACHINE 41732 PLATE, RETAINER
WASHER OCK
S1e1AwASHER 1L 80340 PLATE ,MOUNTING

6746 SCREW, MAGHINE

B0335 PLATE, RETAINER 2191 WASHER, LOGK

80341 BRACKET ASSEMBLY
TM2RI0 - 252

Figure 333. Motor governor, parls idenlification.
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74059 SCREW, MACHINE
2191 WASHER, LOCK

82474 TERMINAL,LUG

92216 SUFPRESSOR,

ELECTRICAL NOISE B1B25 CAPACITOR,FIXED

Z—Q!EBZ PLATE,MOUNTING

[33-86 SCREW,MACHINE
{3640 WASHER, LoCK

75400 SCREW, MACHINE
TOD2 WASHER, FLAT
2191 WASHER, LOCK

598 NUT

92505 SHIELD,CABLE
52170 BRACKET

8539 SCREW,MACHINE '5:
7002 WASHER, FLAT 0

()
o}

92222 SUPPRESSOR, 93883 CAPACITOR
ELECTRICAL NOISE ASSEMBLY, FIXED
93884 SUPPRESSOR,ELECTRICAL NOISE

1266 SCREW, MACHINE

2191 WASHER, LOCK

7002 WASHER, FLAT

70873 CAP

93141 SCREW,MACHINE
f 36273 WASHER, FLAT

2191 WASHER, LOCK

ﬁ B2474 TERMINAL ,LUG

82702 SCREW,MACHINE
~J 7002 WASHER,FLAT
2191 WASHER,LOCK
3598 NUT,HEX

'r' 95938 CAPACITOR, FIXED

B24T4 TERMINAL LUG

95938 CAPACITOR,FIXED

95937 CAPACITOR,FIXED

99354 CLAMP

78028 SCREW, MACHING

2191 WASHER, LI

3598 NUT,HEX 99357 CLAMP

99356 BRACKET
95936 COIL

82440 SCREW MACHINE E??ﬁu SCREW, MACHINE
4
%?zw@fsfs'ﬁ Lr?.ca"r J [wcz WASHER, FLAT
3 99355 BRACKET

111252 SUPPRESSOR, ELECTRICAL NOISE

82474 TERMINAL,LUG {

K
7002 WASHER, FLAT
95937 CAPACITOR, FIXED [

111303 CLAMP §

87933 SCREW, MACHINE
2191 WASHER, LOCK L‘—— ;
@ T4614 RESISTOR, FIXED

114967 BRACKET @®) 1297 SCREW,MACHINE
364

95938 CAPACITOR,FIXED

) 75750 INSULATOR, WASHER

TA014 SCREW, MACHINE 99744 RESISTOR, FIXED

114966 SUPPRESSOR, ELECTRICAL NOISE; LINE RELAY
TMZ2215-233
Figure 334. Electrical noise suppressor assembly, parls identification.
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BOBTS ARM

1030 SCREW, MACHINE
3438 WASHER,FLAT
3598 NUT, HEX.

BOBT6 STRIF, FASTENING

1072 SCREW,THUMB
2191 WASHER ,LOCK
82414 KNOB

B0985 SCREW,MACHINE|
80986 \'MSHED"(,I.OCR

82425 WINDOW (11 19/32"X]
6 1/4"X 1/8"{INCLUDES
74789 FELT)

80869 RETAINER,WINDOW|
RIGHT “BLACK WRINKLE
BOBTORETAINER, WINDOW
LEFT=BLAGK WRINKLE

104572 BRACKET
7002 WASHER,FLAT
2191 WASHER,LOCK
83885 NUT, HEX.

TE099 WASHER,FLAT
83885 NUT, HEX!

103-27 WASHER, FLAT
3640 WASHER,LOCK
34-66 NUT, HEX.

74637 SPRING——— |

|_[i21058 DOOR: RANGE
FINDER-BLACK WRINKLE

83572 GUIDE, PAPER -
BLACK WRINKLE

76099 WASHER,FLAT
83885 NUT,HEX.

82414 KNOB
191 WASHER LOCK

1030 SCREW, MACHINE
3438 WASHER, FLAT
3598 NUT, HEX.

IB24I5 SPRING

7002 WASHER,FLAT
2191 WASHER, LOCK
83885 NUT, HEX.

74825 STRIP-PAPER
SLOT-BLACK WRINKLE

BO9B5 SCREW, MACHINE
BO9B6 WASHER,LOCK
34756 NUT, HEX.

76099 WASHER, FLAT
83885 NUT, HEX,

PADS, FELT

103-27 WASHER, FLAT
3640 WASHER, LOCK
34 =66 NUT, HEX.
Iﬂﬁ!f SPRING

II7434 DOOR: GOVER

[BLACK WRINKLE

BBBT7 LACING

7

366

BPC200 COVER — BLACK WRINKLE

Figure 855. Cover assembly, parts identification.

(CEMENTED IN POSITION)
82399 RIGHT

82401 REAR,LOWER
82402 REAR,UPPER
82403 FRONT
B342ILEFT REAR, LARGE
1654 LEFT FRONT,SMALL

TM2215-234
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£ 34-66 NUT, HEX
3640 WASHER,LOCK
103-27 WASHER, FLAT
{ 4 PLACES )

T4637 SPRING

74894 PLATE, INSTRUCTION
33-270 SCREW, MACHINE
34-11 NUT, HEX

3885 NUT, HEX
2191 WASHER,LOCK
76099 WASHER, FLAT

(7 PLACES)

'B2728 PLATE, INSTRUCTION
33-270 SCREW, MACHINE

L}'c‘ll NUT, HEX

[B2729 PLA

\TE, INSTRUCTION
33-270 SCREW,MACHINE
‘Lu—n NUT, HEX.

BBBTT LACING

114240 PLATE, COPYHOLDER
BLACK'WRINKLE

115706 PLATE, COVER FRONT ~ BLACK WRINKLE

%
94617 SPACER
1291 SCREW, MACHINE
-
- 110757 FOOT, MOUNTING:
Figure 336.
—

115700 COPYHOLDER ASSEMBLY 6°- BLACK WRINKLE

XRT200 TABLE — BLACK WRINKLE

121058 DOOR - BLACK
[ WRINKLE

110920 ROD, LINE GUIDE

11329 GUIDE,LINE

2191 WASHER, LOCK
3598 NUT,HEX

91863 PAD,FELT

TM2215-235

Cover front plale, copyholder, and telelypewriter table, parts identificalion.
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99852 NUT, KNURLED

99840 SCREW, MACHINE —*—‘E

78868 BRACKET

99864 SCREW,ADJUSTING

>—v 99845 SCREW, MACHINE

78B66 TERMINAL ,LUG
TBB6T TERMINAL LUG

99862 PLATE,RETAINER

78869 BRACKET

99862 PLATE,RETAINER ﬁ

78853 INSULATOR,PLATE

99841 SCREW, MACHINE
TBBS4 INSULATOR, BUSHING)

99838 SCREW,MACHINE

99859 BRACKET

N s9as0scRew

-

99857 ARMATURE ,RELAY
99863 BRACKET

99865 PLATE , SPACER

99840 SCREW,MACHINE

99860 BRACKET

78860 MAGNET

\/ 99858 COIL,SOLENOID

] [99851 SCREW, MACHINE
H‘ 199867 PLATE, RETAINER

99866 BRACKET

78862 COVER

99845 SCREW,MACHINE

99845 SCREW, MACHINE

121547 INSULATOR, WASHER

LB B AT COVE R e———————————————]

99842 SCREW, MACHINE

99844 NUT, HEX
99637 WASHER, FLAT
99839 SCREW, MACHINE
78872 TERMINAL, LUG

121546 BASE

2191 WASHER,LOCK
117903 TERMINAL,STUD

99843 SCREW, MACHINE

117904 NUT , HEX
2430 WASHER,FLAT J
121544 POST (312" )
99847 WASHER,FLAT
3639 WASHER,LOCK
99846 NUT, HEX
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121545 POST (.250"),
99847 WASHER,FLAT
3639 WASHER, LOCK
99846 NUT, HEX

TM2215-236
Figure 337.  Line relay, parts idenlificalion.

94092 SCREW, ADJUSTING



103615 CAPACITOR-4MF

102700 CAPACITOR=-200MF
101945 RESISTOR-2000 OHMS'

105398 SCREW. MACHINE
111049 INSULATOR, WASHER
34432 WASHER, FLAT
98642 WASHER,LOCK
97492 NUT, HEX

IDSS6T SCREW, MACHINE
34432 WASHER, FLAT
98692 WASHER, LOCK
97492 NUT, HEX

105303 BRACKET

105040 SCREW, MACHINE

9B642 WASHER, LOCK
97492 NUT, HEX

104756 BRACKET
105567 SCREW, MACHINE
98642 WASHER, LOCK
97492 NUT, HEX

—— 105313 RECTIFIER,METALLIC

r— 105310 PANEL ,CORD

107143 CLAMP

(106255 SCREW,MACHINE

105040 SCREW, MACHINE'

105314 TOGGLE,SWITCH

105307 CORD

NUT, HEX
76281 TERMINAL,LUG

105312 REACTOR, FILTER
105867 SCREW, MACHINE
98642 WASHER,LOCK
A 97492 NUT,HEX

105316 COVER

TOP VIEW 1187 SCREW, MACHINE

105308 CONNECTOR,PLUG

105315 TRANSFORMER,
POWER \

101833 SCREW,MACHINE

105109 NUT, CAP

72481 CONNECTOR, PLUG
101954 CORD
105306 CORD

89239 CONNECTOR,PLUG

105311 PANEL, TAP

105110 CLIP

101063 FUSE, CARTRIDGE

89305 SCREW, MACHINE
2846 WASHER, FLAT
93108 WASHER, LOCK
3292 NUT,HE:

102701 FUSE, CARTRIDGE

LE) R

= " i R

1 4 PLAT
—{tov?ua& BUNPER)

TM2215-237

FRONT VIEW

Figure 338. Power supply unil, parts identificalion.

369




119756 CLAMP,CABLE

87635 SCREW, MACHINE
7002 WASHER,FLAT
92260 WASHER), LOCK
83885 NUT, HEX

106255 SCREW,MACHINE
105414 COLLAR,SPACING
3438 WASHER, FLIT
98642 WASNER, LOCK
9T492 NUT,HEX

119757 PLATE, INSULATOR

125-208 FITTING,DUCT
125-209 NUT,LOCK
112494 NSIILATCG.“SHER

105857 BOARD, TERMINAL-

105058 BOARD, TERMINAL

119758 PLATE,INSULATOR
112495 SCREW,MACHINE

95005 RESISTOR- 2500 OHMS.
105568 SCREW, MACHINE
2449 WASHER,LOCK

2846 WASHER, FLAT
101722 NUT, CAP

92260 WASHER Locn'l

83885 NUT, HEI

119746 PLATE, msuu'ron ———/
105567 SCREW, MACHINE

3438 WASHER, #ur

98642 WASHER, LOCK

97492 NUT, HEX

91859 JACK, TEL EPHONE

6347 SCREW, M

92260 wasn:n LOCK

119760 CLAMP

87635 SCREW, MACHINE
7002 WASHER FLAT
92260 WASHER, LOCK
B3885 NUT, HEX

119743 GROMMET

REAR VIEW

101945 HESIE O~ ZDOOEENS
92264 SCR

* HICHIN
92280 WAS!

7002 msnr.n h..rr
111049 INSULATOR 'WASHER

107364 SCREW, MACHINE

107365 SCREW, MACHINE

107365 SCREW, MACHINE

91862 CONNECTOR,RECEPTACLE
72728 CONNECTOR, RECEPTACLE
Hii
| ‘
|

105851 CABINET

(117302 MOUNTING ,JACK
107365 SCREW, MACHINE

TT348 CONNECTOR,RECEPTACLE
107365 SCREW, MACHINE

(80542 CONNECTOR, RECEPTACLE
107366 SCREW, MACHINE
92260 VMSNER LOCK

83885 NUT,HEX'

\N

105206 CONNECTOR,RECEPTACLI

107363 SCREW, MACHINE
107357 CABLE(AC) (WITH
111063 TERMINAL., HOOK
AND 107398 TERMINAL.
EYELET~ LARGE )
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}S 1107364 SCREW,MACHINE

107358 CABLE (D.C.} (WITH
111063 TERMINAL, HOOK;
ISIIDS?_ TERMINAL E!‘EI.E!'-

MINAL, EYELET LMSE l

FRONT VIEW

TMEZZI5-238

Pigure 839. Electrical service unit, parts identification.




APPENDIX 1Nl
INTEROPERATION OF BRITISH AND AMERICAN TELETYPEWRITERS

1. Introduction

a. GeNerar. Joint military operations involv-
ing British and American forces in the same gen-
eral area may require the interconnection of their
teletypewriter systems. (The British use the term
teleprinter rather than teletypewriter.)

b. Fratures. The principal features of British
teleprinter equipment which affect the operation
of American teletypewriters are described in para-
graph 2 of this appendix. The changes which
must be made in the adjustment for operation of
Teletypewriter TT-5/FG to permit interconnec-
tion with British teleprinters are discussed in par-
agraph 3. Teletypewriter TT-6/FG is normally
used in systems which are not directly intercon-
nected with British teleprinters.

2. Features of British Equipment Compared
With Teletypewriter Set TT-5/FG

a. Smiecring Cope.  The British teleprinter
uses the same five-unit start-stop selecting code
as the American teletypewriters.

b, Cuaracrer DirrereNces. There are few dif-
ferences in the keyboards of the two teletype-
writers. In the lower case, there are no differences
and the keys have the same relative position on
the keyboards. In the upper case, there are dif-
ferences in D, F, G, H, J, S, V, and Z operations
ag listed in the following table:

Koyboards
Lower case Upper case

American | British | American British

D D £ Who are you

F F 1 %

G G & @

H H STOP (£) (pound symbol)

I J ? Bell

8 8 Bell 2

v Y - =

Z Z 2 -

¢. Prixtivg. American teletypewriters select
and print each character in the same operating
cycle. The British teleprinters, however, do not
print a character until the succeeding one is being
received, with the result that a character is always
stored in the teleprinter. The length of the line
typed by the British teleprinter is 70 characters
which cannot be changed; therefore, the change
must be made in the American teletypewriter.

d. Traxsyorring. The teleprinter ordinarily
transmits polar impulses instead of the neutral
impulses transmitted by Teletypewriter TT-
5/FG, Teleprinters are equipped with an auto-
matic send-receive mechanism. When any key-
board key is depressed the eircuit is put in the
transmitting position, and as soon as the character
has been sent the circuit returns automatically to
receiving position. Therefore, the machine is
always in the receiving position except when a
key is depressed.

¢. ANswER-Back Frarure., Some teleprinters
are equipped with a special answer-back feature.
When the upper case D is operated, the teleprinter
receiving it automatically sends back its code
station call.

f. SiexaL Bern, A signal bell is not standard
equipment on the British teleprinter. However,
an attachment can be added to the teleprinter so
that when upper case J is operated a contact is
closed to operate an external signal bell.

g. Moror Coxtron. The British teleprinters
are not designed for remote electrical motor con-
trol. These teleprinters have a timing device
which, when the line remains marking for a period
of approximately 90 seconds, automatically stops
the motor. To restart the motor it is necessary
to open the line.

h. SPEED DIFFERENCES,

(1) Normal American speed. American
equipment normally operates at 868.1
opm. This is equivalent to approxi-
mately 61 wpm. The length of the sig-
naling code for each character is 7.42
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units in which the start and five selecting
impulses are each 1 unit in length, while
the stop impulse is 1.42 units in length.
Normal British speed. The teleprinter
motor is a 24-volt d-e¢ governed shunt
motor designed to operate at 3,000 rpm
and does not have provision for easily
adjusting the speed to 2,740 rpm. corre-
sponding to the normal American speed
of operation. British teleprinters nor-
mally operate at 400 opm or approxi-
mately 67 wpm. The length of the signal-
ing code for each character is 7.50 units in
which the start and five selecting im-
pulses are each 1 unit in length, while
the stop impulse is 1.50 units in length.
(8) Swmmary. Since the British speed is
400 opm, it is necessary to adjust the
American equipment to operate at 404
opm, in order to correct for the differences
in length of the character signaling codes.
Thus, if the British equipment trans-
mits 7.5 unit characters at the rate of 400
opm, it will be necessary for the Ameri-
can equipment to transmit 7.42 unit
characters at the rate of 404 opm.

@

3. Changes Necessary in Teletypewriter
TT-5/FG

Note, The information in this paragraph contains
only the necessary mechanical changes needed to modify
the Ameriean teletypewriter for interoperation with Brit-
ish teleprinters, See the related teletypewriter seét or sys-
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tem manual for information on installation and operation
of American and British equipment connected in the same
teletypewriter system. No internal electrieal changes
are involved.

a. Speep. It is necessary that all machines in
a network be adjusted to an equivalent number of
opm. The American machine must be speeded up
to 404 opm by increasing the motor speed. A
speed indicator vibrating at 96.19 vps (vibrations
per second) is used for this adjustment. The pro-
cedure for adjusting to the new speed is the same
as that used with the regular tuning fork. See
paragraph 225 for instructions on adjusting the
motor speed.

Note. When the speed of American equipment (308
opm) is increased to operate with British Creed equip-
ment (404 opm), it may be desirable to increase the ten-
sion of the armature spring on the teletypewriter receiv-
ing mechanism by approximately 14 ounce, if such
increased tension results in improved operating margins,

5. Lexerm or Tyrep Lixe. Tt is also necessary
to change the number of characters per line on
the American machine to correspond to the British
line of 70 characters. This is done by resetting
the right margin adjusting screw. A correspond-
ing adjustment must be made on the end-of-line
indicating bell, so that it will ring on the 64th
character.

¢. Unsuirr-oN-Seace Fearure. The unshift-
on-space feature (par. 103) of the American tele-
typewriter must be made inoperative as the Brit-
ish machines are not equipped with such a feature,
This concludes all of the mechanical changes nec-
essary for interoperation.

L1




KEYBOARDS

SIGNAL CODE | LOWER CASE |UPPER CASE
| 2 3 4 | 5 |americanriTisn IAMERICAN| BRITISH
[—— A A L R
p— | B B ? ?
l_ c C o
E H D D 3 WhHO_ARE (1)
fr— | E E 3 3
F F ! 4
= G g Q
[ H H SToP 2
| —— | I i 8 &
—— J 3 T eEL ™
K K C C
— L L > >
—— M M 5 5
* I N N - L]
. [¢) ) 9
— P ? 0
i — O Q | ]
e — R R 4 4
H H | S S BELL '
_— 7 T 5 5
esee— | u V] 7 7
[ ————— v v 3 =
— | e W w 2 2
e —— X / /
o — v 5 G
| z z ” +
] [ Fet ¥ees i Feto
I I M CAR. RET, CAR.RET, CAR.RET. CAR.RET,
* * ics. FiGs. FiGS, rics.
LTAS. LTRS. LTRS LTAS,
H SPACE seace SPACE SPACE
[ses]
1) NOT USED ON BRITISH ARMY FIELD MACHINES, USED OM D.T.N- IN CRCAT BRITAIN.
€2) NOT USED BY BRITISH ARMY. Th- 30174

Figure 340,

Differences beticeen American and British keyboards.




APPENDIX IV

GLOSSARY

The following glossary contains explanations
of the technical terms used in this manual:
Battery—The term “battery” is normally used

when referring to a group of dry cells or storage
cells, In teletypewriter communication, it is
common usage to refer to any d-c source used
in the production of teletypewriter signals as
battery.

Bias—The effect, on the length of telegraph sig-
nals, produced by the electrical characteristics
of the line and equipment. If the received sig-
nal is longer than the signal sent, the distortion
is called marking bias; if the received signal is
shorter than the signal sent, the distortion is
called spacing bias.

Capacitor—A device for inserting the property of
capacitance into a eircuit; two or more conduec-
tors separated by a dielectric,

Function—The term “function” refers to an oper-
ation performed by a teletypewriter such as
carriage return, line feed, figures (shift), letters
(shift), motor stop, bell, etc., that normally is
not associated with a printed character.

Fuse—A wire, bar, or strip of fusible metal in-
sorted as o safety device in an electric circuit.
When the current increases beyond the rated
value of the fuse, the metal melts and thus the
circuit is broken.

Fusetron—A fuse equipped with an overload
feature. A fusetron will take a starting load
up to 60 percent in excess of the rated value for
a short period before blowing. The fusetron
has a base connection similar to that of a fuse.

Governor—An automatic attachment to a motor
for controlling the speed of rotation.

Ground—The contact of a conductor with the
earth; also the earth when used as a return
conduetor.
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Jaek—A receptacle which, in combination with
a plug, provides a device by means of which
connections readily can be made in electrical
circuits.

Key—A hand-operated device for the rapid open-
ing and closing of a circuit or circnits,

Mark and space impulses—In neutral operation
the term mark impulse refers to the closed cir-
cuit signal and the term space impulse refers
to the open circuit signal. In other than neu-
tral operation, the term mark impulse is applied
to the circuit condition which produces the same
result in the terminal equipment that a mark
impulse produces in neutral operation. Simi-
larly, the term space impulse is applied to the
circuit condition which produces the same re-
sult in the terminal equipment that a space
impulse produces in neutral operation.

Neutral operation—The term neutral operation
refers to the system whereby marking signals
are formed by current impulses of one polarity,
either positive or negative, and spacing signals
are formed by reducing the current to zero or
nearly zero.

Operations per minute—The term operations per
minute refers to the number of functions per-
formed or characters printed per minute. The
equipment goes through one complete eycle of
operation for each function performed or char-
acter printed.

Palar operation—The term polar operation refers
to the system whereby marking signals are
formed by current impulses of one polarity and
spacing signals by current impulses of equal
magnitude but opposite polarity.

Rectifier—A device for changing ae to de.

Space impulse—See “mark impulse.”

o
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INDEX
Paragraph Page Parograph Page
Adapter plate, type-bar guide, adjustment. 244 234 Adjustments—Continued
Additional t00l8- - cemeemm e me e aeaaa 121 156 Inner and outer disk contact springs
Adjustable ribbon lock-out detent spring af governor == _TT oL e e 402 285
adjustment. ... 237 232 Intermediate lever spring I,euaion 364 272
Adjustments: Intermediate pawl 389 281
415 201 Jack springs, keyboard_ _.___ 412 489
416 201 Keyboard____""""_C 378 278
- Locking lever spring tension____ 268 245 Jack springs. 412 289
Locking wedge 267 245 Positions. . 379 278
P 266 244 Keylever springs. - 395 272
Bail-can unit frietion clutch torque_- 376 277 Left margin-adjusting screw . 369 274
- Blank function-lever spring tension.. 359 271 Left motor-stop contacts.. .. 362 272
¥ Blocking plate 254 238 Left pull-bar spring bracket. . 240 233
Break-lever adjusting plate____ 422 202 Lever stop plate, governor......... 406 287
Brush spring: LINE FEED:
Plate bracket. .- 403 286 And paper mechanism_________ 301 250
Pressure___.-_ 404 286 Check:
Carriage guide 8CTOWS.ceecae oo oo 340 268 258
Carringe-return: 258
— Cluteh spring. .- 345 266 258
Eccentric screw.. - 338 265
Function-lever spring. . ... 343 266 257
Latch-bar: 257
337 265 257
336 264 Pawl spring tension... 257
340 265 Push-bar spring tension. 307 257
Operating-lever: Line jack springs_ ... oo —.______ 411 289
Bpring tension - 344 266 Locking: .
Stop screw.... 341 266 Funetion-lever springs......... 362 269
342 266 Lever shaft bracket. ... __._ 381 278
Lock-loop:
354 269 Roller_. 386 280
339 265 Spring tension____________ 380 278
Carriage support and pull-bar bail LTRS stop serew.. 280 251
5 plunger rollers. .. - cocemoaeo 351 269 Magnet bracket. .. 284 250
Cluteh throw-out lever eceentri - a0 281 Main shaft:
Code bars and bell cranks. .-~ 350 268 Jaw:
Contact serew. .. 417 201 Cluteh Spring - ceceeeeea--- 248 235
- Control relay 427 205 Throw-out.. = 246 234
Dash-pot: Selector CAMB. cecccmacmamaaao - 245 234
Lever spring tension_. ... _.___ 346 2067 Margin adjusting screw-arm spring__ 241 233
Vent serew._ - oo Ly f 278 Margin bell:
FIGS stop serew.cooeococeeeeeaeae 200 252 L Y 327 262
Function: Pawl spring.. 236 231
Bail blade e 204 252 Spring tension. _ 328 262
Lever bail (two-piece) ... _.__ 253 238 Margin signalbell ... ___________ 374 276
Governor: Motor:
Adjusting bracket 405 287 I e e 272
[ peE e e e e 407 287 Speed. 22b 51
Speed adjustin| Bop 269 245
" Lever stop plate.___.._____ 406 287 Backstop screw.___. 272 246
: ‘Wheel friction washer____ ._ 401 285 Contact lever bracket______ 270 245
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Paragraph
Adjustments—Continued
Motor—Continued
Stop—Continued

Contact lever spring tension_ 277

Lever eccentrie_______ 271
Lever spring tension_ 276
Pawl backstop______ — 213
Release lever eccentrie_____ 274
Unit slip connector springs_____ 410
Paper:
Chute springs tension - 318
Fingers___ - 320,321
Guides___ - 324
Spindle drag spring_ _ 355
Straightener rod springs n 323
Physical nhaglaarna T Terie ey 15
Platen:
Balance spring___ - 207
Friction assembl 356
Bhaft—-r— s - 802
Shift stop post._ - 288
Unit pilot screws SRy,
Plunger:
Guide roller bracket . __________ 211
Roller eccentric mounting stud__. 212
Polar line relay Ry-30 414
Pole picce serews. ... - 418
Positions of keyboard. 370
Preoperational - - = 22
Preparation for - 207

Pressure roller:
Release eams
Shafts and shaft collars.
Tension springs_ - _____

Printing bail

Shaft and right bearin,

Rangefinder. 195b, 285
Requirements.... 205
Ribbon:
Feed:
Detent spring__ . 217
Pawl spring.__ S
Shaft bearing plates_ ______ 216
Lock-out:
Bar.__ 372
Detent spring. .. 237
Oseillator:
Lever = 371
Lever spring_ 234
Reverse:
Arms yield spring tension__. 228
Bail springs__ . 231
Pawl springs__ e gl

Spring and backstop feature_ 229
Shaft, collar, and link____ 224-226
Shift lever bracket and

i 233, 235

Spool cups_______

376

247
216
247
246
247
288

260
260
261
269
261

38

255
270
256
251
250

223
223
200
291
278

51
219

259
258, 262
250
237
236
240

224
223
204, 250
218

225
224
225

275
232

Paragraph
Adjustments—Continued
Selector:
Magnet coil 283

Separator plates__ 262
261
257
Selector armature:

Bracket___ 265

Link: . - 2064
Selector cluteh torque_ . 375
Send-receive:

Mechanism plate_ ... _z___.___. 360

Reset lever down-stop, lower-ad-

justing, and upper-adjusting
BOYOWE .o . ~- 366-368

Stop-lever plate_ 22 ],

T-lever friction washer. - 357
Shift detent: -

Spring tension. . 299
Shift mechanism - 286
Signal bell:

Function-lever spring tension... 335

Hammer:

L e 332
Spring tension. ... 320

Latch-bar:

331
330
333

Reset bar spring tension.__ 334
Single-double line feed detent_______ 303
Sixth vane. 255

Detent spring. 353

Extension springs 256
Spacing:

Escapement pawl operating

ArE g gins 1 N e i 325, 320

351

249

- 847

Spring, function bail_ 258

Stop-lever eccentric serew .. 279

Btop luge--oaccae - 423

Synchronous motor. - 409

Torque, space cluteh_______________ 378
Transmitting:

Cam cylinder end play. . - 304

Contact gap- - - 382

Contact spring pressure..____ .. 383

Shaft cluteh and spring com-

i —---- 384,385
281

__ 301,303

388

232

Guide adapter plate_ ... 244
Typing unit slip-connection sprin, 413
Universal:

Bar pilot screws...... - + OB7

Function-lever spring tension___ 358

281,

250
241
241
239

243
242
277

271

274
202
270

255
250

263

263
267

263
263
203
263
256
238
269
238

261
260
236
267
271
218
203
288
276

282
279
279

270
249

282
280

230
234
291

280
271

£r

is




FParagraph

Adjustments—Continued
Vertical ribbon-feed shaft:
Spring. . -
Spur gears_ oo
Alinement of motor pinion and main shaft

Applying grease.__ 4la
Armature:
Adjustment. 415
Bearings, replacing 174
Contact springs alinement. 416
Locking lever spring tension an
wedge adjustment_ _ _-- 267, 268
Motor, repair._____ 170
Stops, adjustment._ _ - 266
Trip-off eccentrie serew a 232
Arrangements for grounding 19
Assembly and installation._ _ __ 13
13¢
Keyboard-transmitter. 137
Motor unit 134
Rectifier power unit. - 135
Typing unit-c---- ——— 13e
Backstop:
Adjustment:
Motor stop pawl - 273
T har 232
Bail, function:
Cam unit frietion torque adjustment. 376
Detailed functioning. ... ... ____.. 95
Funetion lever (two-pieee) adjust-
ment- o LoToCaoi oo e SEm—— 258
Printing, adjusting_ - - - - ________ 252
Bars:
Code, TamOvals - oo ssvamsmseasanans 196a
Detailed funetioning:
Seleetor . . 72
Universal.. i 73
Ribbon lockout, adjustment. 372
Base:
Detailed functioning 115
Installation.. . 13¢
Lubrication___ 43a
Maintenance, pr 51
Mechanical repairs. 1985
Repairs_ 198
Basie teletypewri 8b
Bearings, motor, bind 1534
Bell:
Margin
Cranks and code bars, adjustmen 350
Signal, detailed functioning. - 107
1165
294
Blank function:
Detailed functioning 110
Lever spring, adjustment_ 359
Blocking plate, adjustment _____________ 254
Bracket:
Adjustment:
Brush spring plate___ 403
Governor adjusting. - 405

Page

--- 218, 223 226, 227
221

226

221
70

291
189
291

245
187
244
249
40
29
29
31
29
29
30

246
230

277
126

269
237

121, 276

Paragraph
Bracket—Continued
Adjustment—Continued
Left pull-bar spring___ - 240
Locking-lever shaft__. Haknlyl
Magnet . o84
Motor-stop lever. - 270
Ribbon-reverse shift lev =033
Ribbon-spool. _ _ _ 1Y
Break-léver adjusting plate_ - 422
Brushes:
Center contact, repair, replacement.. 182
Motor:
Adjustment___ - 408
Replacement SERRLTE
Surfacing, install 173
Cable and cords, preventive maintenance.. 57
Cam:
Detailed functioning:
Locking. & 83
Lock-loop - e 76
Start-stop - - 3 75
Bleeve and clutches, replacing. = ibhyf
Capacitors, testing.ceceeeccececaaaaa...  140c
Carriage:
Guide serews, adjustment_ _________ 349
Return:
Cluteh spring compression______ 345
Funetion, detailed funetioning_ - - 08
Function-lever spring tension
adjustment o - oo oo 343
Latch-bar:
Latch adjustment. .. 337
Latch shims adjustment.... 336
Lockbar:
Adjustment: oo —ooooioaoae 340
Latch eccentrie screw.. 338
Latch spring tension... 339
Operating lever:
Adjustment:
Spring tension. . 344
Stop screw. a41
Reset bar spring tension. 342
Bpring drum. . --—-_-...._" 354
Support and pull-bar plungers rollers
Sojastment - Soo ol et i o T 242
Type-bar, preventive maintenance._. 51
Casting repairs. e e oo oo omooooocaaaaool 2020
Center contact governor brushes, repair
and replacement... e 5
Changes for interoperation of British and
American teletypewriters__________ App. 11T
Characteristies:
Teletypewriters TT-5/FG and TT-—
6/FG__ > 5
Control. . o Ad
General . _ = Sa
Operating features. £ be
Receiving- .. ccaacaac = 5b
Synchronization (timing) 4 59
Transmitting. = be
A O e R L af

233
278
250
245
230
226
202

195

287
188
188

112
107
107
196
171

268

266
128

260

265
264

265
265
265

2066
266
266
2069

233

03
208
105

371

S e 8 e 03 22
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FParagreph
Characters per line_ o 27h
Charts:
Sequence, keyboard functioning- .-~ 77
Trouble-shooting - - - - -ccaeaoo-oo- 128-145
Checking:
And adjusting motor speed _________ 22b
Electrical parts. - o cccameeoooooo - 155
Mechanical parts_. - =2 ibe
Operation and ndjustments- = 22
Protection. e 15d
Supplies 15¢
Voltage, with Test Unit 1-236______ 147
Checklist:
Equipment performance. 33
Preventive maintenance. 62
Circuits:
Continuity, testing- - cc-----—---- 147, 149
Electrical, detailed func s k]
Tinps et s e 8, 116¢
Line-up, completing. 24
Miscellaneous:
Line relay filter. ... 119a
Sending contact filter unit. .- 119¢
Spark killing.. .-~ 1196
Motor. .-~ L bk
Relay bl ccoooo oo 1185
Selector:
Magnet. - -oee e 1164
Shunt. 118¢
Table...-- - 114
Teletypewriter, basie_ .. .o oo 8
Cleaning:
Commutator. - -——--ceemmas=ms-=-= 170¢
Governor contact disks. ... 181
Instructions for motor, special. 169
Materials, special__ 163a
Motor...-. 169
Platen. . 194
Preventive maintenance techniques. . 46
Procedures, special. oo oo ooooaaoo o 163
Climatic conditions, operation. ... 36
Cluteh:
Carriage-return, spring compression. 345
Throw-out:
Lever eccentric adjustment. 390
Lever spring tension_ ... 392
Main shaft, detailed fune-
69
Code bars:
And bell cranks adjustment__. ... 350
REMOVALL oo m s oo ——ocana 196a
Collars:
Adjustment:
Ribbon-reverse shaft . ...~ 225
Pressure-roller-release shaft_ ... 314
Commutators:
Bar separators, underoutting.... 171

378

Fage
59

108
162

46
a8
38
51
38
38
172

63
a7

172, 174
141

19, 147
57

151
151
151
151
150
146

149
150
141

19

187
195
187
183
187
204

80
183

66

266

281
281

103

268
204

228
258

187
187
187
187

57

Components:
Parts and packing data.

Compression, earriage-return clutch spn;-g;.
Connections line and other equipment.____

Contact disks:

Eleutncsl replacing. oo -t
Governor, alinement and squareness__
Left motor stop. adjustment.________

Upper lever spring tension
Serews, adjustment
Continuity, cireuit, tests_. .-~
Control:
Characteristics of Teletypewriters
TT-5/FG and TT-6/FG_ ...
Relay:
Adjustment______ e e e
Detailed functioning. -

Cords and cables, preventive maintenance

Replacing -
Typing unit, preventive maintenance -
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Sending contact filter unit circuit, detailed
fimiglioningseeesieer’. o T TRRTES 119¢
SEND REC BR
Adjustment:
Contactsprings__ . ____________ 426
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T™M 11-2215
TO 31(‘;?4;2FG—-101

DEPARTMENT OF ‘T_l\]]ii ARMY TECHNICAL MANUAL
DEPARTMENT OF THE AIR FORCE TECHNICAL ORDER
TELETYPEWRITERS TT-5/FG AND TT-6/FG

TO 31W4-2FG-101

TM 11-2215 £
CHANGES No. 1

TM 11-2215/TO 31W4-2FG-101, 14 June
1951, is changed as follows:
4. COMPONENT PARTS AND PACKING DATA

a. Table of Components. The principal
components * * * the same outwardly.

Tyéu of teletypewriter and

ignal Corps stock No.

Quantity Ci

bl i TT-5/FG TT-6/FG
(4T2.18A) (4TZ,18A-1)

- . - L .

1 4TBK22JX 4TBK22KQ/G | Keyboard
(with
filters).

1 4TC105 4TC105 Cover

- . . - .

Note. These lists are * * * for packing information.

* " ® * -
88.1 End-of-Line Printing and Spacing Cutout
Mechanism
(Added)

Note. This information applies only to those printers
that are equipped with the end-of-line printing and
spacing cutout mechanism.

a. Deseription and Purpose. The end-of-line
printing and spacing cutout mechanism pre-
vents printing and spacing at the end of a line.
When a type-bar carriage approaches the end
of the line, this mechanism engages the rear
blade of the printing bail (fig. 107.1), blocking
further printing. This action also stops spacing
by causing the lower arm of the spacing stop
lever to move into the path of a projection of
the spacing stop sleeve on the main shaft.

b. Operation. The printing and spacing cut-
out action results from the sequence of opera-
tions that follow :

AGO 5876A—June
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(1) As the carriage approaches the right
margin, the right margin adjusting
screw strikes the upper end of the
spacing stop lever (fig. 107.1). The
spacing stop lever is forced to turn in
a clockwise direction,

(2) As the spacing stop lever moves clock-
wise, its horizontal arm moves up-
ward. This arm extends under the
printing cutout latch. The upward
movement of the stop lever arm lifts
the forward end of the printing cut-
out latch; this action latches the rear
printing bail blade. When latched, the
printing bail is prevented from mov-
ing fully forward and printing is
prevented.

While the printing bail is being

latched, the lower end of the spacing

stop lever is moved into the path of a

projection on the spacing stop sleeve.

The spacing stop sleeve, blocked in

this manner, prevents further spacing.

3
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98.1 Automatic Carriage-Return and Line-Feed

Mechanism
(Added)

a. Description and Purpose. The automatic
carriage-return and line-feed mechanism pro-
vides for automatic carriage return and line
feed whenever the type-bar carriage reaches a
predetermined position at the end of a 'line of
printing. This is an emergency feature in case
the carriage-return signal has not been re-
ceived.

b. Operation. When the type-bar carriage
reaches the end of a line, a yield lever on the
lower end of the bell crank retainer assembly
(fig. 117.1) engages a screw on the trigger of




PRINTING & SPACING
CUTOUT MECHANISM

BRACKET
PROJECTION
SPACING STOP
SLEEVE
REAR PRINTING BAIL BLADE
PRINTING CUTOUT
LATGH
BLOCKING
PLATE
VANES

SHIFT FUNCTION LEVER

Figure 107.1. (Added) End-of-line printing and sp

the trigger assembly. The trigger, with its ex-
tension, will move to the right. When this
occurs, the automatic carriage-return and line-
feed function lever is unblocked. This function
lever then moves forward and operates a bail,
the rearward extensions of which raise the
carriage-return latch bar and the line-feed push
bar (fig. 243.1 and 243.2), thus causing the
carriage-return and line-feed mechanisms to
operate.

2

PRINTING CUTOUT
LATCH

SPACING STOP LEVER
SPRING

SPACING STOP
LEVER

SPACING STOP LEVER

ECCENTRIC BUSHING

PRINTING AND
SPACING CUuTOUT
MECHANISM
BRACKET

e

PRINTING CUTOUT
/ LATCH SPRING

O

FUNCTION LEVER BAIL

o
TM2215-Ci-1
ing cutout hani
108.1 Shift-Blank-Stop Mechanism
(fig. 128.1)
(Added)

Note. This information applies only to those printers
that use a shift-blank-stop mechanism to print a sym-
bol in the upper case H position.

a. Deseription and Purpose. The shift-blank-
stop mechanism permits the printing of a letter
or symbol when the platen is in the figures posi-
tion and the H key is depressed. Without this

AGO 63754




By

TRIGGER
EXTENSION

GUIDE BRACKET

TRIGGER GUIDE

TRIGGER ASSEMBLY

YIELD LEVER

_AUTOMATIC CARRIAGE-RETURN AND
LINE-FEED FUNGTION LEVER

BELL CRANK RETAINER
ASSEMBLY

SPRING PLATE EMESIAUEL

Figure 117.1. (Added) Automatio carriage-return and line-feed assembly.

mechanism, these actions will cause the motor
to stop. This mechanism does not replace the
motor-stop feature, but changes slightly the
procedure for selecting the motor stop. To stop
the motors it is necessary to transmit the fig-
ures, blank and H code combinations from the
transmitter at any station. The shift-blank-
stop mechanism consists of a spring bracket and
a U-shaped spring (mounted on the send-re-
ceive reset lever) and a blocking lever (mount-
ed on an adapter plate) that is fastened to the
function lever spring plate. The position of the
blocking lever is controlled by the position of
the send-receive reset lever, The normal posi-
tion of the send-receive reset lever, when code
combinations other than blank are selected, is
to the right. When the FIGS key is depressed,
the platen moves to the figures position and the
sixth vane is positioned to permit the motor-
stop function lever to be selected (par. 101).

b. Operation.

(1) If the H key is depressed immediately
following depression of the FIGS key,
the motor does not stop because the
blocking lever (fig. 128.1) prevents
the motor-stop function lever from

AGO G5T5A

moving into engagement with the
vanes. The printing bail is permitted
to make a full forward movement,
which causes the H type bar to print
the upper case symbol.

(2) If the blank key is depressed immedi-
ately following depression of the FIGS
key, the blank function lever is select-
ed and the front extension causes the
send-receive reset lever to move to the
left (fig. 128). The U-shaped spring
and spring bracket, mounted on the
send-receive reset lever, move the
front end of the blocking lever to the
left also. The rear arm is moved out
of the path of the motor-stop function
lever. Under these conditions, de-
pressing the H key causes selection of
the motor-stop function lever, which
is now free to move into the vanes;
this action stops the motor (par. 108).

226. Ribbon-Reverse Shaft Links
(fig. 201)
® * * * *

b. Requirements. The ribbon-reverse bail
should clear both the left and the right ribbon-

3




SPRING BRACKET

SEND-RECEIVE RESET LEVER

MOTOR-STOP
FUNCTION LEVER

SEND-RECEIVE INTERMEDIATE LEVER

BLOCKING LEVER

ADAPTER PLATE

SPRING PLATE

\aums BRACKET B8
TM 2215-Cl=6

Figure 128.1. (Added) Shift-blank-stop mechanism,

reverse pawls by .015- to .050-inch when the
pull-bar bail is in its extreme rear position, and
both the left and the right ribbon-reverse arms
are held forward against their stops. When
checking * * * clearance a minimum. When
checking for the .050-inch clearance, take up
the play in a direction that will make the clear-
ance a maximum,

* * * * *

Figure 201. “0.015” to 0.040"” is changed to
read: .015” to .050".

4

Figure 204. “114 to 5 lbs,” is changed to
read: 114 to 6 lbs.

237. Adjustable Ribbon Lock-Out Bar Detent
Spring
(fig. 204)
* - * * *
b. Requirements. With the ribbon lock-out
bar in its unoperated position (extreme right),
and with the push end of a 12-pound scale bear-
ing against the ribbon lock-out bar in a direc-
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tion in line with the bar, it should require
1Y to 6 pounds to disengage the ribbon lock-
out bar detent spring from its notch in the
lock-out bar.

= - * * -

242. Carriage Support and Pull-Bar Bail Plunger
Rollers
(fig. 102)
* * * * *
b. Requirements. The three carriage support
rollers and the pull-bar bail plunger roller
should turn freely with a barely pereeptible
amount of end play.

* - - * -
246. Main-Shaft Clutch Throw-Out Lever

(fig. 210)

(Superseded)

a. Preparation. Place the typing unit on the
base and start the motor. Open the signal line.
Close the signal line and-then stop the motor.

b. Requirements. There should be from .010-
to .020-inch clearance between the teeth of the
two clutch members and the clutch throw-out
lever should be free on its pilot serews with not
more than .002-inch end play.

¢. Adjustment. Position the clutch throw-out
lever by its pilot screws.

250. Printing-Bail Shaft, Right Bearing
(fig. 218)

- - * * *

b. (Superseded) Requirements. With the
printing bail held toward the right, there should
be not more than .015-inch clearance between
the end of the printing bail and the left bearing
of the printing bail shaft,

- - - * -

255. Sixth Vane
(fig. 216)

a. Preparation. Remove the typing unit from
the base and the type-bar carriage from the
typing unit. Place the platen in the letters
position.

b. (Supersedad) Requirements. When the
forward edge of the sixth vane is held in its
lowest position, there should be a clearance of
.008 to .080 inch between the right edge of the
gixth vane extension and the right end of the
slot in the letters push bar. When holding the

AGO 58TBA

vane in position, use only enough pressure to
keep it in position without bending any of the
parts involved. The vane should have some end
play, but not more than .004 inch.

* * * * -
266. Armature Stops

(fig. 224)
- * ® * *

b. Requirements. The right and * * * lock-
ing lever spring.

Note. (Added) The upper limit may be increased to
.042 inch, only when necessary to meet the requirements
in paragraph 282b.

* - & * *
Figure 228. Wherever it appears on the illus-
tration, “0.006"” is changed to read: .010".

278.1 Blocking Lever Adjustment
(figs. 228.1 and 228.2)
(Added)

Note. Adjustments in paragraphs 278.1 and 2782
apply only to those printers equipped with the shift-
blank-stop mechanism.

a. Preparation. Remove the typing unit from
the base (par. 166).

b. Requirements.

(1) Set up the space combination on the
vanes and rotate the main shaft until
the function levers rest against the
vanes. The blocking surface of block-
ing lever 88966 should clear the front
edge of the motor-stop function lever
by not more than .002 inch (fig.
228.1). The shoulder to the right of
the blocking surface of the blocking
lever should be in contact with the
right side of the motor-stop function
lever.

(2) Set the typing unit in figures shift
position. Set up the H combination on
the vanes. Rotate the main shaft until
the motor-stop function lever is
blocked by blocking lever 88966, Un-
der these conditions, the motor-stop
function lever should not block the
downward travel of the function lever
bail.

¢. Adjustment. Loosen the screws mounting
the adapter plate (fig. 228.1). Adjust the
adapter plate by moving the left end in or out
to meet the requirement. Tighten the mounting
screws. If the printer is equipped with the auto-
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MOTOR-STOP
FUNGTION LEVER

BLOCKING LEVER
/ 88966

E3
SOME CLEARANCE “¥|
NOT OVER 002

SPRING PLATE
74109

ADAPTER PLATE
88962 L
GUIDE BRACKET
TM2215-Cl=7
Figure 228.1. (Added) Motor-stop blocking lever (top view).

AUTOMATIC CARRIAGE=RETURN AND
LINE-FEED FUNCTION LEVER

TRIGGER
EXTENSION

BELL CRANK RETAINER
ASSEMBLY

ADAPTER PLATE
MOUNTING SCREW

TRIGGER GUIDE
MOUNTING SCREW

ADAPTER PLATE
MOUNTING SCREW

ADAPTER
PLATE

GUIDE BRACKET
88959

TRIGGER GUIDE

MOUNTING SCREW

TRIGGER ASSEMBLY
107102

YIELD LEVER

SPRING PLATE
Figure 228.2. (Added) Automatic carriage-return and line-feed assembly.

TM2215~Ci-8

matic ‘carriage-return and line-feed mechan- recheck the trigger guide adjustment (par.
ism, (fig. 228.2), the blocking lever is mounted 337.4).
on a post attached to a larger adapter plate, 2782 Blocking Lever Spring Adjustment

which is adjusted in the same manner to meet (fig. 228.3)
the requirements in b above. After making this - (Added)
adjustment on printers equipped with the auto- a. Preparation. Remove the typing unit from

matic earriage-return and line-feed mechanism, the base (par. 166).

6 AGO BSTEA




b. Requirements. == - . - hand arm.of spring 88969 and the for-

(1) The humps of spring 88969 should _ ward extension of blocking lever
travel an equal amount above and he= ~ 88966 under the following conditions:
low the centerof the forward end of = | ~ (d) The printing bail in its extreme rear
blocking lever 88966 when send-re- ~ position.
ceive reset lever 74407 ig moved from = (b) The T-lever rotated clockwise.
the send fo the receive position. ~ (c) The send-receivé mechanism in the

(2) There should be a clearance of not send position.
more than .004 inch between the left- (d) The T-combination set up on the
hand arm of the spring 88969 and vanes. :
the forward extension of the blocking (e) The main shaft rotated until the
lever 88966 under the following con- - printing bail is in its extreme for-
ditions. ; ) ward position.

() The send-receive mechanism in the (f) The blocking ‘edge of blocking lever
send position. 88966 in front of the motor-stop
(b) The blank combination set up on the function lever.
vanes. (g) The extension of blocking lever
(¢) The main shaft rotated until the 8R966 resting against the side of
blank function lever rests against the motor-stop function lever.
the vance, ¢. Adjustment.

(d) Send-receive intermediate lever
74416 moved away from the blank
function lever.

(¢) The T-lever rotated clockwise until

(1) Loosen clamping plate 88967 and ad-
just the height of spring 88969 to meet
requirement in b (1) above.

it touches the blank function lever. (2) Bend the left-hand arm of spring
(f) The extension of blocking lever 88969 to meet the requirement in b (2)
88966 resting against the line-feed above.
function lever. (3) Bend the right-hand arm of spring
(3) There should be a clearance of not 88969 to meet the requirement in b (3)
more than .004 inch between'the right- above.
SPRING 86569

CLAMP PLATE
8896

g:;lﬁ%ﬁ BRACKET 967 SOME CLEARANGE

(A 1 NOT MORE THAN .004"

" 1

L U]
SEND-RECEWVE S50 (. O
RESET LEVER L > FLOATING
POSITIONS (o PIVOT POINT

RECE‘IVE = 1r
SPRING 88969 o d @

SHOULD MOVE EQUAL e BLANK
DISTANGE ABOVE AND FUNCTION
BELOW CENTER LINE LEVER
BLOCKING EXTENSION
LEVER
§6966 - TLEVER
&)
SEND-RECEIVE RESET LEVER PIVOT POINT
74407

SEND-RECEIVE INTERMEDIATE LEVER
74416
TM2RI5-Cl-12

Figure 228.3. (Added) Blocking lever spring assembly.
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SELECTOR MAGNET

POSITIONING
LINK

POSITIONING
LINK SCREW
THUMB SCREW

RANGE SCALE

ARMATURE

RANGE SCALE
MOUNTING SCREWS

OVERTRAVEL OF STOP LEVER
BEYOND STEP OF TRIP LATCH

ARMATURE TRIP-OFF

SOME CLEARANCE
NOT MORE THAN .002"

T
=i ECCENTRIC SCREW
1
.="| -]
TRIP LATCH
STOP LEVER B
TM2215-CI-10

Figure 230.1. (Added) Adjustable range scale.

280.1 Selector Stop Arm and Stop Lever En-
gagement
(fig. 230.1)
(Added)

Note. This adjustment pertains only to those units
that contain positioning link shown in figure 280.1.

a. Preparation. Place the range finder as-
sembly on the typing unit.

b. Requirements. With the armature in the
spacing position, rotate the selector cam sleeve
until the stop arm moves the stop lever to its
maximum travel beyond the ster of the trip
latch The overtravel of the stop lever beyond
the trip latch should be at least half but not
more than the width of the stop lever (B, fig.
230.1). Check this requirement with the index
arm get at 15, at 60, and at 105 on the range
scale.
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e. Adjustment. With the range scale mount-
ing screws and the positioning link screw
loosened just enough to make them friction
tight, position the range finder assembly to
meet the requirement. Tighten the range scale
mounting serews and the positioning link serew.

282. Armature Trip-Off Eccentric Screw
(fig. 231)
* - - * L
b. Requirements.

(1) There should be * * * the trip latch.
Take up the play in the stop lever in
the direction of the trip latch.

* * * * *

Figure 232. “0.015"” is changed to read:
.010"; “114 to 314 Ibs.” is changed to read: 114
to 4 lbs.
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306. Line-Feed Link Turnbuckle
(fig. 232)
o * * * *

b. Requirements. With the single-double
* % * the function-bail blade. Under this con-
dition, the platen should rotate one line space,
the detent roller should rest in the hollow be-
tween two ratchet teeth, and there should be
some clearance, not more than .010-inch, be-
tween the line-feed pawl and the front face of
a tooth on the ratchet. Check each tooth on the
ratchet for this clearance.

Note. (Added) Do not take up the play in the line-
feed mechanism when checking or making this adjust-
ment. To check for some clearance, engage the line-feed
pawl with a spring hook close to the spring post and lift
the line-feed pawl just above the top, or point, of the
tooth. Release the line-feed pawl from the spring hook.
If the pawl returns fully to the hollow of the teeth, then
some clearance requi should be idered satis-
fied.

¢. (Superseded) Adjustment. Place the typ-
ing unit on its right side. With the line-feed
turnbuckle locknuts loosened, adjust the length
of the line-feed vertical link by its turnbuckle.

312. Line-Feed Check Lever
(figs. 232 and 236)

- * * - -

¢, Adjustment. Loosen the line-feed check-
lever setserew and position the line-feed check
lever. Before tightening the setscrew, make
sure that the shaft has some end play, not more
than .008-inch. When checking the * * * the
maximum clearance.

315. Pressure Roller Release Cams
(fig. 238)

* - - L *

b. (Superseded).  Requirements. With the
pressure roller release shaft arm in the rear
position, the camming surfaces should line up
with the release levers. With all the travel of
the front pressure rollers taken up manually
in a downward direction (so that the rear pres-
sure rollers are resting against the platen),
there should be at least a .060-inch clearance
between the front pressure rollers and the
platen. With all the travel of the rear pressure
rollers taken up manually in a downward di-
rection (front pressure rollers resting against
the platen), there should be at least a .060-inch
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clearance between the rear pressure rollers and
the platen,

* - * » *

321. Paper Fingers Shaft Spring Tension
(B, fig. 239)
- * * * *
b. (Superseded) Requirements. 1t should re-
quire from 16 to 22 ounces to start the stop arm
moving under the following conditions: apply
a 82-ounce scale to the paper fingers shaft stop
arm between the paper fingers shaft stop post
and paper fingers shaft spring, as close as possi-
ble to the stop post, and pull in line with the
spring.
- * - * *
Figure 239. “14 to 18 ozs.” is changed to
read: 16 to 22 ozs.

330. Signal Bell Latch-Bar Latch Shims
(A, fig. 242)

* - * * *

b. Requirements. With the platen in the
LTRS position (down), set up the letter S
(letter J, if bell-on-J type typing unit is used)
combination; rotate the main shaft until the
printing bail is in its extreme forward position.
When the front * * * to 0.010 inch.

* L * * *
337.1 Operating Bail Line-Feed Extension Ad-
justment
(Added)

Note. Adjustments in paragraphs 837.1 through
837.8 apply only to those printers equipped with the
automatic carringe-return and line-feed mechanism.

a. Preparation. Remove the typing unit from
the base (par. 166). Rest it on its right side.

b. Requirements. With the trigger extension
(fig. 228.2) held in its operated position (to the
right), rotate the main shaft until the auto-
matic carriage-return and line-feed function
lever (fig. 243.1) just touches the top vane.
There should be a clearance not more than .010
inch between the top of the line-feed push bar
(fig. 243.2) and the bottom of the function bail
blade.

c. Adjustment. Loosen the bail mounting
screws (fig. 248.2). Position the bail assembly
line-feed extension by its enlarged mounting
holes. Reposition the function bail blade if
necessary. Tighten the bail mounting screws.
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FUNCTION LEVER
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LINE-FEED
PUSH BAR

TM2215-CI-9
Pigure 243.2. (Added) Carriage-return latch bar and bail assembly.
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d.- Method of Checking. To check the fune-
tion bail blade adjustment, set up the letter O
combination when the printing bail is in its
rearmost position; then rotate the main shaft
until the printing bail is in its extreme forward
position. There should be some clerance be-
tween the upper edge of the line-feed extension
projection of the bail and the lower edge of
the line-feed push bar.

337.2 Automatic Carriage-Return and Line-Feed
Function Lever Eccentric Screw Adjust-
ment
(fig. 243.1)

(Added)

a. Preparation. Remove the typing unit from
the base and rest it on the right side (note, par.
837.1).

b. Requirements. There should be the same
clearance (within .010 inch) between the bot-
tom edge of the carriage-return latch bar and
the carriage-return latch-bar latch when either
the special carriage-return function lever is se-
lected or the automatic carriage-return and
line-feed function lever is selected.

¢. Adjustment. Position the automatic carri-
age-return and line-feed funection lever eccen-
tric screw.

337.3 Adapter Plate Adjustment
(figs. 228.1 and 228.2)
(Added)

Note. If the shift-blank-stop motor control mecha-
nism is not used on the typing unit on which the auto-
matic carringe-return and line-feed mechanism is in-
stalled, ignore references to the blocking lever in the
following instructions.

a. Preparation. Remove the typing unit from
the base (par. 166 and note, par. 337.1).
b. Requirements.

(1) The adapter plate should be approxi-
mately parallel to the spring plate (fig.
228.2).

(2) There should be a clearance not more
than .002 inch between the front edge
of the motor-stop function lever and
the blocking end of blocking lever
88966 (fiz. 228.1) when the space
combination is selected and the main
shaft is rotated until the function lever
rests against the vanes.

(3) With the typing unit in figures shift
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position, the H combination selected,
and the motor-stop function lever
blocked by its blocking lever, the
motor-stop function lever should not
block downward travel of the function
lever bail.
¢. Adjustment. Loosen the two adapter plate
mounting screws (fig. 228.2). With the trigger
guide positioned in approximately the middle
of its adjustable range (adjust, if necessary),
adjust the adapter plate to meet the above re-
quirements Tighten the adapter plate mounting
SCrews.

337.4 Trigger Guide Adjustment
(figs. 228.2 and 228.8)
(Added)

a. Preparation. Remove the typing unit
from the base (par. 166 and note, par. 337.1).

b. Requirements. With the letter O combina-
tion selected and the main shaft rotated until
the printing bail is in the extreme forward
position, there should be a clearance of not more
than .010 inch between the carriage-return
latch bar and the lobe on the carriage-return
extension of the bail assembly,

¢. Adjustment. Loosen the trigger guide
mounting screws. Position the trigger guide by
its elongated mounting holes. Tighten the trig-
ger guide mounting screws.

d. Method of Checking. With the main shaft
rotated until the printing bail is in the rear
position, there should be at least a .005-inch
clearance between the blocking edge of the trig-
ger extension and the front edge of the auto-
matic carriage-return and line-feed function
lever, when the play is taken up to make this
clearance a minimum.

337.5 Trigger Adjustable Screw Adjustment
(fig. 228.2)
(Added)

The automatic carriage-return and line-feed
mechanism is adjustable to permit operation on
any character between the 72d and 76th charac-
ters of the line. The length of the printed line
is normally determined by the requirements of
the system in which the unit is used (note, par.
337.1).

a. Preparation. The typing unit may be on
or off the base.




b. Reguirements. Space the carriage one
less than the desired number of characters on
the line. There should be a clearance of .015 to
.020 inch between the left-hand edge of the
trigger extension and the right-hand edge of the
blocking extension on the automatic carriage-
return and line-feed function lever, when the
play in the function lever is taken up to the left.

¢. Adjustment. Loosen the locknut of the
trigger adjustable serew and position the screw.
Tighten the locknut.

337.6 Carriage-Return and Automatic Carriage-
Return and Line-Feed Function Lever
Spring Tensions
(Added)

a. Preparation. The typing unit may be on or
off the base (note, par. 337.1).

b. Requirements.

(1) With the carriage-return combination
fully selected and with the carriage-
return function lever resting against
the vanes, unhook the carriage-return
function lever spring from the spring
plate. Insert the hook end of a 12-
pound scale into the free end of the
spring. A pull of 9 to 11 pounds should
be required to stretch the spring to
position length.

(2) Measure the tension of the automatic
carriage-return and line-feed function
lever spring in a similar manner, with
the function lever unblocked and rest-
ing against the vanes.

¢. Adjustment. If either of the springs does
not meet the requirements, replace it with a
new spring.

337.7 Trigger Spring Tension
(fig. 228.2)
(Added)

a. Preparation. The typing unit may be on
or off the base (note, par. 337.1).

b. Requirements. Hook an 8-ounce scale over
the trigger at the spring hole and pull horizon-
tally in line with the spring. A pull of 314 to 5
ounces should be required to just start the trig-
ger moving.

¢. Adjustment. If the spring does not meet
the requirement, replace it with a new spring.
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337.8 Bell Crank Retainer Yield Lever Spring
Tension
(Added)
a. Preparation. The typing unit may be on
or off the base (note, par, 337.1).

b. Requirements. Hook a 32-ounce scale over
the end of the yield lever and pull horizontally
in line with the spring. A pull of 24 to 32 ounces
should be required to start the arm moving.

¢. Adjustment. If the spring does not meet
the requirement, replace it with a new spring.

338. Carriage-Return Lock-Bar Latch Eccentric
Screw
(fig. 244)

* * * * *

b. Requirements. With the front end of the
dash-pot lever held in its extreme left position,
clearance between the lower edge of the carri-
age-return lock-bar latch and the upper edge of
the lock bar should be .006 to .020 inch. When
checking this * * * clearance a minimum,

L L L - *

Figure 244. “0.006 to 0.015"" is changed to
read: .006" to .020".

341. Carriage-Return Operating-Lever Stop
Screw
(figs. 243 and 244)
(Superseded)

a. Preparation. Remove the typing unit from
the base (par. 166).

b. Requirements. With the carriage-return
combination selected and the main shaft rotated
until the carriage-return function lever just
trips the carriage-return latch bar off its latch,
there should be a clearance of from .002 to .020
inch between the lock-bar shoulder and the
inner edge of the lock-bar latching lever. When
checking this clearance, apply the hook end of
an 8-ounce scale on the lock bar and hold it out-
ward with a tension of 6 ounces to take up all
the play in the mechanism.

¢. Adjustment. Loosen the locknut on the op-
erating-lever stop screw. Change the height of
the carriage-return operating-lever stop screw
to meet the requirement. Tighten the operat-
ing-lever to stop screw locknut.

AGO B8TBA
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MOUNTING SCREWS

PRINTING & SPACING
CUTOUT MECHANISM
BRACKET 92789

PROJECTION———— =

SPACING STOP
SLEEVE

SPACING STOP LEVER
SPRING 33038

—T——— 8701202 SPRING
TENSION

B SPACING STOP
LEVER 92790

|

—+020"TO .040" CLEARANCE
060" TO 080" CLEARANCE

DRIVING DISK
TM2215-Cl-2

Figure 246.1, (Added) Printing and spacing cutout mechanism bracket.

347.1 Printing and Spacing Cutout Mechanism
Bracket Adjustment
(fig. 246.1)
(Added)

Note. Adjustments in paragraphs 847.1 through
347.5 apply only to those printers equipped with an
end-of-line printing and spacing cutout mechanism.

a. Preparation. Remove the typing unit from
the base (par. 166).

b. Requirements,

(1) There should be a .020- to .040-inch
clearance between spacing stop lever
92790 and the side of a projection on
the spacing stop sleeve.

(2) The lower end of spacing stop lever
92790 should clear the driving disk of
the main shaft .060 to .080 inch.

¢. Adjustments.

(1) Loosen the mounting serews and move
stop-lever bracket 92789 horizontally
to meet the requirement in b(1)
above.

(2) Move stop-lever bracket 92789 up or
down in its enlarged mounting holes
to meet the requirement in b(2)
above.

(3) Tighten the mounting screws.

347.2 Printing Cutout Latch Eccentric Bushing
Adjustment
(fig. 246.2)
(Added)
a. Preparation. Remove the typing unit from
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the base and remove the type-bar carriage (par.
166 and note, par. 347.1).

b. Requirements. Set up the figures combina-
tion on the vanes and rotate the main shaft
until the function lever bail rests on the shift
function lever. Push the printing bail toward
the rear of the typing unit manually and raise
printing cutout latch 92785 to engage with the
rear blade of the printing bail. With the print-
ing bail held by the latch, there should be a
clearance of not more than .015 inch between
the blocking arm of the shift function lever
and the blocking surface of the blocking plate.

e. Adjustment. Position eccentric 92787 so
that the high part is toward the rear of the typ-
ing unit. Then rotate eccentric 92787 counter-
clockwise to meet the requirement.

Note. (Added) After the above adjustment has been
made, there should be some clearance between the front
end of printing eutout latch 92785 and the front blade
of the printing bail (A, fig. 246.2), when the main shaft
is rotated, until the printing bail is in its extreme rear
position and printing cutout latech 92785 is raised by
hand. Replace the type-bar carriage and typing unit.

347.3 Right Margin Adjusting Screw Adjustment
(fig. 246.3)
(Added)

a. Preparation. The typing unit should be on
the base and the type-bar carriage on the typing
unit (note, par. 347.1).

b. Requirements. With the printing bail in
the extreme rear position and the type-bar car-
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REAR PRINTING BAIL BLADE:

PRINTING CUTOUT
LATCH 92785

CLEARANCE:
NOT MORE THaN .OI?
b

VANES

SHIFT FUNCTION LEVER

ECCENTRIC BUSHING 92787
SCREW 80342
LOCK WASHER 2191

SHOULDER SCREW
33-41
LOCK WASHER 2191

NUT 3598

UNCTION LEVER BAIL

TM2215-CI-3

Figure 246.2. (Added) Printing cutout latch mechanism.

REAR PRINTING

BAIL BLADE

SOME
GCLEARANGE /*?

FRONT PRINTING
BAIL BLADE

010" TO .020" CLEARANCE

RIGHT MARGIN
ADJUSTING SCREW

SPACING STOP
LEVER

PROJECTION

SPACING STOP SLEEVE
B TM2215-Cl-4

Figure 246.8. (Added) Printing cutout latch and spacing stop mechanism.

riage one space to the right of that in which the
last character is to be printed, push the spacing
stop sleeve projection backward just enough to
permit spacing stop lever 92790 to pass in front
of the projection. There should then be .010-
to .020-inch clearance between printing cutout
lateh 92785 and the lower edge of the rear
printing bail blade.

c. Adjustment. Loosen the right margin ad-
justing screw locknut. Position the right mar-
gin adjusting screw to meet the requirement.
Tighten the right margin adjusting screw lock-
nut.
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347.4 Printing Cutout Latch Downstop Eccentric
Adjustment
(fig. 246.4)
(Added)

a. Preparation. The typing unit may be on
or off the base (note, par. 347.1).

b. Requirements. With the printing bail in
its extreme forward position, there should be
.008- to .015-inch clearance between the lower
edge of the rear printing bail blade and the
printing cutout latch.

¢. Adjustment. Position eccentric 76277 so
that the high part is toward the rear of the typ-
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.008" TO .015=
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REAR PRINTING
BAIL BLADE

PRINTING CUTOUT
LATCH

cuTouT
LATCH SPRING 35-70

‘—z TO 23 OZ SPRING TENSION

| ~———DOWNSTOP ECCENTRIC
76277
SCREW 1161
LOCK WASHER 2191
TM22I5-CI-5

Figure 246.4 (Added) Printing cutout latch downstop eceentric.

ing unit. Then rotate eccentric 76277 counter-
clockwise to meet the requirement.

347.5 Printing Cutout Latch Spring Tension
(fig. 246.4)
(Added)
a. Preparation. The typing unit may be on or
off the base (note, par. 347.1).

b. Requirements. With the printing bail in
its extreme forward position, hook an 8-ounce
scale under the printing cutout latch, just to
the rear of the spring hole, and pull upward as
nearly vertical as possible. A pull of 1 to 214
ounces should be required to start the latch
moving if properly adjusted.

c. Adjustment. If the printing cutout latch
spring 35-T0 fails to meet the requirement, re-
place it with a new spring.

351. Spacing Rack
(fig. 248)

* * - = -

¢.~(Superseded) Adjustmients. Remove the
type-bar carriage draw strap and loosen the
spacing rack mounting serews. Position the
rack toward the front or rear to meet require-
ments with the carriage, first in its extreme
left, then in its extreme right, and finally in its
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center position, Retighten the serews and re-
place the draw strap.

361. Right Motor-Stop Contacts
(figs. 227 and 228)
(Superseded)
This adjustment applies only to teletype-
writers equipped with a mechanical motor-stop
mechanism,

a. Preparation. Remove the typing unit

from the base.
b. Requirements.

(1) With the printing bail in the extreme
rear position, hold the selector arma-
ture in the marking (operated) posi-
tion and engage the inner motor-stop
pawl with its latch. The contaet spring
mounting surface of the right contact
spring bracket should be parallel to the
top edge of the send-receive mechan-
ism plate (gage by eye). There should
be either a clearance of not more than
.010 inch between the insulated end
of the light contact spring of the right
motor-stop contacts and the upper end
of the contaet operating lever, or a
pressure of not more than l4-ounce
against the upper end of the contact
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operating lever from the insulated end
of this spring if the insulated end of
the spring is bearing against the
operating lever.

With the selector armature in the spac-

ing (unoperated) position and the
outer motor-stop pawl engaged with
its latch, there should be a gap of .012
to .020 inch between the contact
points.

Note. When adjusting, be sure that the
heavy contact spring does not bear against
the light spring.

e. Adjustments.

(1) With the mounting screws of the right

contact spring bracket loosened, posi-
tion the bracket and bend (if neces-
sary) the light contact spring to meet
the requirements in 5(1) above.

(2) Bend the heavy spring of the right

motor-stop contacts to meet the re-
quirement in b(2) above.

362, Left Motor-Stop Contacts

(fig. 228)

(Superseded)

This adjustment applies only to teletype-

writers that are equipped with a mechanical
motor-stop mechanism.,

a. Preparation. Remove the typing unit from

the base.

b. Requirements.

(1) With the printing bail in its extreme

rear position, there should be either
some clearance (not more than .010
inch) between the insulated end of the
light contact spring of the left motor-
stop contacts and the lobe on the front
extension of the motor-stop function
lever, or not more than l4-ounce pres-
sure against the lobe if the insulated
end of the light contact spring is bear-
ing against it.

(2) With the motor-stop function lever se-

lected and the main shaft rotated unfil
the right-hand motor-stop contacts are
just at the point of opening, the left-
hand motor-stop contacts should just
close as the right-hand contacts are

about to open. With the letters com-
bination selected and the main shaft
rotated until the printing bail is in its
extreme forward position, there
should be at least a .010-inch gap be-
tween. the points of the left-hand
motor-stop contacts.

Note. When adjusting, be sure that the
heavy spring does not bear against the light
spring.

¢. Adjustments.

(1) Bend the light contact spring of the
left-hand motor-stop contacts to meet
requirements in b (1) above.

(2) Bend the heavy contact spring of the
left-hand motor-stop contacts to meet
the requirements in b(2) above.

375. Selector Clutch Torque

(fig. 267)
- - * * *®
¢. Adjustment. Saturate the felt * * * and
(2) below.
- * * * *
(2) On units equipped * * * shim (0.020-
inch thick)

Note. (Added) On typing units with serial
numbers above 146761 (or older units if these
parts have been replaced), spacer 122838 and
split capstan nut 122074 are supplied as

dard equi t instead of capstan nut
119541 (fig. 268.1). The ends of the split
capstan nut are open and offset to insure a
tight fit on keyed nut 110540. To install the
capstan nut, the offset ends must be held
approximately in line by a pair of pliers
or a clamp. The slotted nut then may be
screwed into place. To prevent the capstan
nut from being turned downward against
the bearing, spacer 122838 should be installed
between slotted nut 119540 and the bearing.

S

122974 CAPSTAN NUT 122838 SPACER
T™ 2215-Cl=II
Figure £258.1. (Added) Selector clutch capstan nut
and spacer,
AGO 58T6A
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