












Figure 1. Teletypewriter 17-5/F@ (or TT-6/FG) in position for operation.
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Figure 3. Complete teletypewriter set.
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volt, 25/60-cycle input. ‘The transformer of the
Rec-29 rectifier includes variable tap windings
for adjusting motor terminal voltage. Signaling
is accomplished through the use of a five-unit code
of marking and spacing (current and no current)
signal elements which are produced by mechanical
action of the transmitting unit and are reconverted
to mechanical action by the selector magnet of the
typing unit (par. 9).

f. Urmuzarton. ‘To establish communication
between stations some equipment is necessary to
maintain and control a d-c (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-c
through a variable resistance and maintaining cor-
rect bias (ratio of marking current 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
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d-c voltage is furnished in series through a resist-
ance.

g. Syxcunoniation (Tre). 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 2.
last element of the five-clement sequence is fol-
lowed by a stop (marking) element which is 31~

~

milliseconds long. ‘Thus the transmitting and re- “=~ =
ceiving equipments on a signal circuit will both
come to a 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 exist in a signal and corrective
action are discussed in paragraphs 24, 81, and 285

~



6. Detailed Description of Teletypewriters
US or TI-6/FG

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 (fig. 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 baso 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 table
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

ing a-c and d-c power and the signal line

-~ _ 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.
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Figure 5. Pive-unit start-stop teletypewriter code.

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 slip 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.

}. Keynoanp. The keyboard (fig. 10) contains
the keys that must be operated to transmit a letter,
figure, symbol, or a nonprinting function. Fig-
ures § and 9 show the keyboard and figure 61
indicates the function keys. The uses of the func-
tion keys are discussed in paragraph 26. 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,
Joosen the knurled screws and pull the keyboard
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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 circuit, and a keyboard
for making electrical connection to the base, a transmitting unit with transmitting contact filter,
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Figure 10. Teletypewriter keyboard unit.

Figure 11.

TM2215-11

Polar line relay Ry-80 (WECo type 255-A).

to illuminate the target while the motor speed
is checked with a speed indicator (fig. 18). ‘The
target consists of a series of alternate black and
white segments painted on a 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 60-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, 50/60-cycle a-c series-governed motor.
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Figure 18. Speed indicator (tuning fork) for standard
speed of 368.1 opm (operations per minute).
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b. Teletypewriter TT-6/EG has a set of type
pallets utilizing weather report symbols and a
standard keyboard with weather report key mark-
ings to correspond (fig.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 case blank. ‘The carriage 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 through use of a set
of parts containing three special function levers.
Otherwise, the two types of teletypewriters are
identical in component parts, functioning, and
appearance.

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

TM2215-19

Ree-29 rectifier.
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Figure 21. Teletypewriter table,

the present Rec-29. However, the Rec-10 rectifier
is not adjustable for different input voltages and
frequencies; it will operate only on 105- to 125-volt,
5% cycle a-c.

TM2215-20

Ree-10 rectifier.

Section Ill. APPLICATION

8. Teletypewriter Line Circuits

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

b. Baste Ti er Crrcurrs. The sim-
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 circuits
the most usual types are the simplex, phantom,
simplexed phantom, and composited circuits.

9. Types of Operations

a. GENERAL.
(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
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Figure 25.

‘Teletypewriter TT-5/FG or TT-6/FG.

‘Typical oversea shipping container.

For complete list refer to chapter 1

aa nee, | a ES rm
‘No. De (tb)

14 | 1156 11289 2 4% 30% x 28 x 30%4_._| 159
11292 82/4 | 1260 i 11363 ti 3 i (oné in center), {50% x 27 x 31%---- 233
10719 73/4) 801 10746 H 3 (one\in center) 45! x 21% x 1814 _ 173

‘Consolidated package of parts and | 9518
spare parts.

Relay. 8741
Electrical service assembly. -| 89854/4) 798 Copyholder._. 7] 8540 2 5 38% x 21% x 31%_-) 181

Cover front plate. 8542

Note, Locate staples at intervals of 6 inehes on all strapping.
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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
containers 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

E

TLSS7I7S
Figure 26. Typical paper barrier.

¢. Seconp 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 remove all
cushioning, barrier materials, and the
desiccant (water-absorbing material).

(4) Carefully lift out each item of equip-
ment. Place each item on the table or
wooden box and protect it from dust, ete.

d. Turp 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 b
above.

(5) Pry the top cover out.
(6) Cut the edges of the sides of the metal

container and bend them down,
(7) Carefully lift out the fiberboard carton

that contains the typing unit.
(8) 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 screws 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 screws 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.
(47) Remove the brackets (figs. 31 and 87)

27



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
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Metal-seated 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.

e. Fourrn Packacr. 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-

ment of 10.5 cubic feet.
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TLS3791S
Figure 28. Opening metal container with wooden block.

ol

2 Semoun TLS37758

Figure 29. Opening metal container with screw driver.

(1) Remove the outer containers to and in-
cluding the metal cans.

(2) Remove the cartons, 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.
Lift out the keyboard and insert it in the
front of the base, or set it aside and cover

(3

«@

351

it to protect it from dust until ready to
use.

f. Cues Check the components against
the list given in paragraph 4. When necessary to
make repairs beyond the authority of the oper-
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
signal line connections at the table is covered in
section III of this chapter. Assemble the equip-
ment in the order given below.

a. Execrrican Service Assempty. Bolt the
electrical service assembly in place under the top
of the table (fig. 44).

b. Recririer Power Unrr. Set this unit upon
the shelf in the front of the table. Refer to para-
graph 20e for adjustments that must be made be-
fore this unit is installed.

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

(1) Lift the base carefully and lower the
back edge onto the pad. Hold up the
front edge until the cables and cords at-
tached to the connection strips have been
fed through the cut-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.
):

(4) Check that the plug-type fuse is properly
screwed into its receptacle (fig. 32).

d. Moror Unrr.
(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.
Obtain the steel pinion that is packaged _
with the bakelite main shaft gear (box
number 4/4).
Assemble the steel pinion on the motor
shaft, using the screw and lockwasher
mentioned in (2) above.

(5) Set the motor unit in place and slide it
in against the spring contacts.

(3
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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.

Figure 30. Removing typing unit from metal container.

e. Tyrixe Unrr. Remove the typing unit form
from its wooden shipping base. Underneath the
typing unit are two hexagonal studs. ‘These studs
enter clearance holes in the base and are used only
to protect the typing unit mechanism from injury
when it is removed from the teletypewriter.

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

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

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

30

(a)

(3)

(6)

G)

(8)

Slip the gear and hub onto the main shaft
so that the hub 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 thumbscrews
from the base.
The exact location of the typing unit
upon the base (fig. 33) is determined by
two dowel pins 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 WS
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. ~

(9) Check the alinement of the motor pinion
and main shaft gear by looking through
the opening at the front bottom of the id
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 4
face of the main shaft gear (fig. 34).
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 between gear and
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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.
When the keyboard-transmitter assembly
is in place, tighten the two captive thumb-
serews (fig. 35) which hold the keyboard
to the base unit.

(2)

14. Installation of Ribbon and Paper

a, Rmmvox. 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, spaced around the center hole to
engage the ribbon spool driving pin on the ribbon
spool shaft. Proceed as follo

(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 34.

Figure 35. Sliding keyboard into front of base and typing unit while rotating motor by hand.

& ) SeraT GEAR

Batt

View of gears in place ‘on unit.

TM 2215-28
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(4)

in the hub of the empty spool. Wind a
few turns of ribbon onto the spool to make
sure that the reversing eyelet has been
wound upon the spool.
Place the ribbon spools on the shafts so
that the ribbon feeds from the back of
each spool without twisting. ‘Turn each
spool slightly until the driving pin on the
ribbon spool shaft is engaged by one of
of the holes in the flange.
Thread the ribbon forward around both
ribbon rollers, through the slots in the
ribbon reverse arms, across the ribbon
carrier, and under the carrier hooks (fig.
36 and 38).
Be sure that the ribbon remains in the
slots and that both reversing eyelets are
between the ribbon spools and the ribbon:
reverse arms. Eliminate any slack in the
ribbon.

>. Parer. Open the glass plate of the typing “>
unit cover and the metal lid hinged to the top. >
Push back the paper-spindle retaining plates (fig.
40) and remove the spindle. Insert the spindle
in the roll of paper.

(1) With the paper feeding from the bottom
front of the roll, place the spindle in the
left-hand groove (viewed from the rear)
first and then in the right-hand groove.

(2) Push the retaining plates back to lock
the spindle in place.

(3) Feed the paper over the paper straight-
ener rod and fold the end of the paper
back to square it off.

(4) Bring the paper up under the paper fin-
gers by turning the platen crank. Do
not disturb the ribbon.

(5) Push the pressure-roller-release shaft
arm back (fig. 43).

»
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aFigure 40. Step 1—installing paper in teletypewriter.
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Figure 42. Step of platen pr rollers and paper through rollers.
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KEYBOARD
SLIP CONNECTION
SPRING CONTACTS

MOTOR ON- OFF
TOGGLE SWITCH

MOTOR SPRING
CONTACTS

TM2215-58

Figure 46. Keyboard and motor contacts on base.

| MOTOR TERMINAL
“BOARD GONTAGTS rrmeseeee

Figure 47. Motor contact terminal board.

the Rec-29 disconnects both sides of the
input line from the entire rectifier with
the exception of this panel.

REGULATING
TAPS

SELENIUM
STACK

TM2215-60AC
INPUT

Figure 48. Reo-10 rectifier taps.

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

Caution: Do -not make any adjust-
ments while the rectifier is in operation.

(6) Adjustments (figs. 48 through 51) of
voltage and frequency are arranged as:
follows:

(a) To arrange for a-c input voltage (Rec-
29 only), 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.
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Figure 49. Rec-29 rectifier taps.

‘REGULATING TAPS

TM2215-62
Figure 50. Actual wiring of Rec-10 rectifier.
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MOTOR AG
TO PRINTER

RECTIFIER
ON ~ OFF
SWITCH

UTERMINAL BLOCKS,

MOTOR ON —
OFF SWITCH

SEND AND
RECEIVE

LINE PLUGS
(IN TEST JACKS)

| TMa215 -64
Figure 52. Table cord connections.

the negative loop wire is connected to
inal No. 10 and the positive loop
is connected to terminal No. 7 (fig.

45). Similar results may be obtained
by connecting as shown in figure 56.
Series-aiding battery is used only on

47
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Figure 53. Blectrical service a

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

(6) 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

SIGNAL LINE TERMINALS

LINE BATTERY
RESISTOR

TM2215-65

nbly open, front view.

ning terminal (either No. 7 or
No. 10) should be connected to ground
terminal No. 3 (fig. 45).

(3) Full-duplew with line battery supplied to
loops from external source only (ig. 45).

(a) Tf 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).

(®) Tf 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.
8 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.

¥
ve
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Figure 54. Electrical service assembly closed, rear view.

3, provided that equipment at the other
end of the loop is connected similarly
so as to completely replace any one

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

wire of a pair with ground.
(4) Full-duplew with line battery supplied

by rectifier and loop.
(a) If the rectifier of the teletypewriter set

(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-

(

is to supply signal line battery to a full-
metallic send loop, connect « loop wire
to terminal No. 7 and the other wire
to terminal No. 12. Strap terminals
Nos. Land 8. ~

(0) 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.

Note. The rectifier and single slide wire
resistor are sufficient for supplying battery to:
only one of the loops. ‘The other loop must be
connected for external battery as deseribed in
(3) above. Refer to figure

tery from an external source to ter-
minal No. 10, strap terminals Nos. 9
and 12 (positive), and strap terminal
No. 11 (negative) to ground at ter-
minal No. 3. If this single wire sup-

ies 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 throngh
the line winding of the polar relay in the
direction indicated in figure 45. A current
direction for the send contacts is given as a
conyenient standard but does not appreciably
affect their operation.

( If the rectifier of the teletypewriter set
is to supply battery to a ground-return (5) Connections to other equipment.

(a) The teletypewriter sending and re-
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

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 line re-
lay, telegraph switchboard, carrier

49
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TO MOTOR
ADJUSTING SCREW’

TARGET-

INNER DISK
BRUSH SPRING’

OUTER DISK
BRUSH SPRING

GOVERNOR ADJUSTING BRACKET

GOVERNOR

GOVERNOR ADJUSTING LEVER

MOTOR PINION

TM2215-69

igure 57. Motor governor adjusting parts.

(7) 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 lamp and restore the
typing unit cover.

ec. Aurernare Meruop or Cu
Seren. If the proper speed indicator (included
in Tool Equipment TE-50 or TE-50-A) is not
available, check and adjust the motor speed by the
timing method outlined below:

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

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

(3) Print the numbers 1 through 0 in groups
of 10 characters across the entire page
to make sure that the equipment is op-
erating properly.

52

(4) Operate the CAR RET and LINE FEED

Hold it
down for 10 seconds. Time this interval

with a watch. At the end of
release the space bar and

operate any numeral key.
(G) Count the number of spaces traveled by:

the type-bar carriage during the 10-
second interval. The correct number of
spaces traveled for proper adjustment is
G1. If the number of spaces traveled is
more or less than that number, adjust the
governor as follows:

(a) If the number of spaces is greater, de-
crease the motor speed.

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

(7) Restore the typing unit cover.

10 second:

vo
fe

%



TUNING FORK

TARGET LAMP SWITCH

GOVERNOR
ADJUSTING
LEVER

GOVERNOR
ADJUSTING
BRACKET

MOTOR PLATE
“ADJUSTING SCREW

Figure 58. Checking and adjusi

rn Spee
eed on

d. Recuxexixa M Make a quick
recheck of the motor teletypewriter
known to be otherwise properly adjusted, as
follows:

(1) Allow the motor to warm up from 3 to 5
minutes.

(2) Press the key to return the
arriage to its returned (extreme

left) position.

(8) Check the time that elapses after the
space bar is pressed until the margin bell

(The carriage should move 61
conds when adjusted for
1-wpm speed.)

PLATE ADJUSTMENT
LOCKING SGREW

France |

9 motor speed with target and tuning fork.

(4) If the motor speed and the margin bell
are prope adjusted, then the margin
bell will ring at the end of 11 seconds on:

y TT-5/FG. For Tele-
correct time in-

Refer to

and ¢ abo
must be m

e. Serrine Ray
60) can be used to adjust a telety)
pensate for distortion in incoming signal
to check the operation of a teletypewriter
signals known to be acceptable. Distortion in
teletypewriter circuits is discussed in TM 114186

. The rangefinder (fig.”
ewriter to com-

and also.
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"SEND-RECEIVE |

Figure 59. Checking motor speed by timing method.
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“INDEX ARMTHUMB SGREW SCALE

RANGE FINDER

SEND REC.
BREAK KEY

TM2215~72
Figure 60. Rangefinder and polar-neutral key mechanisms.

point when the bell rings. On Teletype-
writer TT-5/FG the correct character
count per line is 66, and on Telet
writer TT-6/KG the
bell settings are for 72- and 76-character ”
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 $) to
test operation of the signal bell.

(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.

(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 SEND position, press the
blank key twice in succession.

Note. On Teletypewriter TT-5/FG this fune-
tion should automatically move the SEND
BREAK key to REC position. On Telety
writer FG operation of the blank key:
from the FIGS position of the teletypewriter
results in the transmission of a dash, ‘The
blank funetion operates 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 alternately with some other letter or
character of the keyboard. This should ~
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HINGED COVERS FOR
CHANGING PAPER & RIBBON

COPY
HOLDER

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 LERS (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 err

d. Paver anv Rippon.
(1) Paper. The roll of paper is installed

in the machine as described in paragraph
142. 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. ‘The paper can
be torn off against the edge of the gla
window after each message.
types of paper may be used, in
rolls, that will furnish one or more ca
copies. ‘The type and kind depend upon
the local requirements.

(2) Ribbon. The ribbon of a teletypewriter
oscillates vertically and is ported
laterally with each printing ope

28. Teletypewriter Operator

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

9417

GOVER GLASS
TEARING EDGE

Operator's hands in typing position.

tions) and SOP (standing operating procedure).
He must get the message through, observe security

Jations at all times, use the equipment to trans-
mit official traffic only, and perform only those
maintenance and adjustment procedures that are
within his authority.

29. Starting Procedure
a. Aveuxyixe Power. See that the a-c input

cord to the rectifier power unit is firmly plugged
into the receptacle (B, fig. 52). Operate the
switch on the rectifier power unit (fig. 61) to ON.

Ovi ‘Teletype-
5/FG always send neu-

tral type si vever, they can be adjusted
ive either neutral or polar type signals (par.

TION.

tore

111)

(1) Neutral. To receiv
nals, pull out the pol
60 and 62).

(2) Polar. To receive polar type signals,
push in the polar-neutral key. ‘To trans-
mit on a polar or polarential circuit, con-
nect Teletypewriters TT-5/FG and
'TT-6/FG to the line through a terminal
repeater or other type of pole-changing
equipment, (par. 9¢).

neutral type sig-
jar-neutral key (figs.

61



c. Liye Test Jacks. ‘The two pairs of jacks in
the jack block of the table service assembly can
connect the equipment to either the line circuit
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 Key. 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 circuit 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 posi This
key also can be reset to the REC position by
operating the blank key twice in suecession, or by
opening the line for a time interval equal to 2
revolutions of the transmitting cam shaft (par.
110).

30. Operating Teletypewriter

a, Generat. Arrange the equipment for the
type and method of operation desired (par. 92).

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).

¢. Orrnstor’s Maryrexancr. 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 checklist (par. 33)
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.
b. Follow local SOT and SOP and current direc-

tives for operating procedure.
ce. 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

Operation of the teletypewriter of setting
switches and operating keys and in making the
necessary adjustments of signal line characteris-
ties. The information given below outlines, gen-
erally, the operation of these teletypewriters.

b. Keynoarp. Set the polar-neutral key to the
appropriate position. Strike the keys with firm,
evenly spaced strokes. ‘To start a new line, press
LTRS, 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 space
bar will send repeated spaces as long as it is held
down. To send letters, press the LTRS key and
then the keys for the desired letters. ‘To send fig-
ures, punctuation marks, weather symbols, and
other characters or functions marked on the key-

62

t operation, and corrective measures for the
operator to take if operation is not correct.

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

b. Action or Conprrion. 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.

ce. Norman Inpications. This list includes the
audible and visible signs that the operator should
obtain for each action or condition listed in b
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. Corrective Measures. The corrective mea-

-~
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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/FG.

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

j. 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 ease 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
succession, and notice that the platen shifts from
the letters position to the figures position, and
vice 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 ondy 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 circuit with eryptographic
equipment.

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

o. Check the general typing functions of the
teletypewriter by typing a test sentence several
times. A typical test sentence is: THE QUICK
BROWN FOX JUMPED OVER A LAZY
DOG'S BACK 1234567899 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.

q. With the SEND REC BREAK key in the
SEND position, type two consecutive blank
characters to determine that the SEND REC
BREAK mechanism will automatically move to
the REC position (operates in LPRS 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 mechanism.

Section IV. OPERATION UNDER UNUSUAL CONDITIONS

35. Emergency Operation

Tf the teletypewriter breaks down, proceed as
follows:

a. Notify the maintenance unit at the station.
b. Notify the other stations on the circuit of the

trouble, and estimate, if possible, the length of
time before operation can be resumed.

¢. Check the equipment in accordance with pre-
yentive 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 components 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 arctic, 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 circuits and cross-fire. Deteriora-
tion of parts due to rust and corrosion
may lead to complete break-down of the
equipment. Dust, dirt, or sand encoun-
tered in desert regions will affect opera-
tion and may lead to break-down.

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



von 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. Ancric Coxprrioxs. 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
vun for at east 15 minutes.

(4) At extremely low temperatures, metals
may contract at different rates, and nor-
mal clearance in the mechanical parts of

7 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.

ce. Trorican Conprrions.
(1) In tropical 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.

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

(c) Keep the equipment clean. If possi-
ble, screen the shelter against entry of

YN insects.

(3

(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 continuously in order to keep a
constant temperature.
Be careful to properly lubricate gears
and friction clutch felt washers in high
temperatures. It is extremely impor-
tant to avoid overlubrication.

d. Desert Convitions. Conditions in desert:
regions are similar to those in tropieal 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-
Jem that arises while operating in desert
areas 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

(6)

(G)
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’. Scuepute 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.

¢. Scuepute Wien OreratiNe 1x Trorican or
Desert Crnares: Reduce the interval in the ap-
propriate schedule (a 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. Mernops or Arpiyinc Grease.

(1) General. When grease is specified, use
special lubricating grease (KS-7471).
Pay particular attention to the informa-
tion following the item in the lubrication
charts indicating location, number of
points, the amount or method of applying
the lubricant, and any difference between
initial and later lubrication. Grease:
both loops of all springs that exert a ten-
sion of 2% pounds or more.

(2) 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.

(4) Place the opened end of the Inbricant
tube over the opening in the filling
washer in the can of proper lubricant.
Press down on the lubricant tube until
the tube is filled.

Note. If the cans of lubricant available
are not equipped with filling washers, press
the metal follower against the back end of
the Inbricant 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.

(c) 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-
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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.
Tnvert the gun and pound the cap cast-
ing end against the palm of the hand to
jar the lubricant into the pump cy-
linder.

(8) Greasing pressure 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

. Do not overlubricate equipment.
flat surfaces. "To grease flat

surfaces, hold the nozzle of the grease gun
against the surface, tilted at an angle of
approximately 45°. Operate the handle
until sufficient 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. Mernops or AvpixyiNe On. =
(1) General. Unless grease is specified, ap-

(2

ply 1 or 2 drops (or more when specifi-
cally indicated) of oil (KS-7470) to the
parts specified in the lubrication charts.
Oil, engine OF 10 (SAB 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
21% pounds.
Filling of oiler. Fill the oiler furnished
as part of Tool Equipment TE-50 or TE-
50-A by unscrewing the top and removing
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Figure 63. Motor unit and base, wbrication points.

1939215



7~ 6. Luprication on Borrom or Krysoarp.

Item
and

Name of part | Lotriane Method and quantity

101, 64

102, 64
103, 64
104, 64
105, 64

Keyboard unit

Selector bars, in slots and roller
Universal-bar pilot screws, on bearings.
‘rip-off paw! link joint__
Keyle )
Locking levers, between pit

s, on keylever shaft and keylever spring plate
in selector bars___-

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

| 1 or 2 drops.
| 1 or 2 drops.

|

Figure 6}.

NMA

Bottom of keyboard, lubrication points.
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¢. Lusricatton on Top Sipe or Kernoarp.

ean Name of part Lubricant Method and quantity:

Keylevers, in front and rear keylever guides (combs)
(64 points). |

Space-bar loop at space-bar loop shaft
‘Transmitting shaft (2 oil cups)
Keyboard transmitting-shaft cluteh slidi
Cams, on surfaces (6)

-loop pilot-screw bearings and roller__

KS-7470

| mitting-shaft gear__
| Space-repeat rod on each bearing, bush
| of contact.

KS-7470or point

74

1 or 2 drops.

| Lor 2 drops.
Fill cup:
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.
Lor 2 drops.
Apply sparingly.
1 or 2 drops.

TM 2215-76

ure 65. Top of keyboard, lubrication points.
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Figure 66. Front of type-bar carriage, lubrication points,

‘TM2215-77



Figure 67. Top—rear of type-bar carriage, lubrication points.

TM2215-78
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air

TM22I5-79)

e. Tyrina Unrr.

Item No,ase Name of part Lubricant Method and quantity

Bail unit assembly

301, 69 | Bail-assembly shaft bearings (2 oil cups, new style)_..| KS-7470 | Fill cups.
302,69 | Between spacing pa KS-7470 | 1 or 2-drops.
803, 69. | Funetion-bail and printing-bail operat KS-7470 | 1 or 2 drops at each point,

ings.
304, 69 | Funetion-lever bail roller (2 bearings) 71 | Apply 1 or 2 drops of oil, then grease,

then 1 or 2 drops of oil on the grease,
305,69 | Function-lever bail roller surface KS-7471 | Apply film of grease.
306, 69 | Funetion-bail and printing-bail opera KS-7471 | Same as for item 304 above.
807,71 | Printing-bail blades where pull-bar bail plunger guide | KS-7470 | 1 or 2 drops.

roller engages blades (inside of both blades).
308,71 | Printing-bail, adjusting serewhead. KS-7471 | Apply sparingly.

Vane frame assembly

309,70 | Function levers, in vane frame slots_ KS-7470 | 1 or 2 drops.
310,70 | Function levers and motor-stop con KS-7470 | 1 or 2 drops.
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slots in send-receive-break mechanism plate.
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ears Ne ‘Name of part Lubricant ‘Method and quantity

878, 75 | T levers, on all points of contact.

and75.| — 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.) !

-| KS-7470 | 1 or 2 drops.
379,75 | Armature locking lever at mounting post and contact | KS-7470 | 1 or 2 drops.

surface.
380, 75 | Locking wedge, at point of engagement with locking | KS-7470 | 1 or 2 drops.

lever.
Note. Selector-cam sieve is listed under main shaft.

Motor-stop mechanism

381, 70. | Motor-stop pawls shoulder serew and both motor-stop | KS-7470 | 1 or 2 drops.
and75.| lever bearings. (Right bearing under right side of

sword separating plates.) |
382, 70 | Motor-stop release-lever bearing, eccentrie and con- | KS-7470 | 1 or 2 drops.

|

TM2215-80

igure 69. Bail-unit assembly, lubrication points.
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TM 2215-81

Figure 70. Bottom of typing unit, lubrication points.
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401 404 409 4405 419 409 419 410 401

Figure 71. Front of typing unit, lubrication points,

‘TM2215-02

83



325

y,

334

330

cl On )

332

331. NI =

328 326
329

335 327 324
322

TM2215-63

ge-return mechanism, lubrication points.

354 356 354 358 352 364 354 359 320-354 357

{| {

355 361 363 362 365 362 360 362 «116
TM2215-84

Main shaft, lubrication points.
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Figure 75. Selector mechanism, lubrication points.

1M2215-87

Figure 76. Selector mechanism rangefinder, wbrication
points.

TM2215-86_
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Rear of tuping unit, lubrication points.

44. Painting and Rustproofing jove the components and spray paint over the

entire table,
6. Remove rust from the table by cleaning cor-

roded metal with solvent (SD). In severe cases
it may <sary to use solvent (SD) to soften

edown the rust and sandpaper to complete the prepara-

When the finish on the table has been badly
scarred or damaged, rust and corrosion can be
prevented by touching up bared surfaces. Usi
#£00 or #000 sandpaper to clean the sur
to the bare metal. Obtain a bright, smooth finish. tion for painting. Paint used will be authorized

Caution: Do not use steel wool. Minute par- and consistent with existing regulations.
ticles frequently enter components of the table
and harmful internal shorting and ground- 45. Weatherproofing
ing of circuits. seGe

a. When a touch-up job is necessary, apply
paint with null brush. When numerous scars
and scratches warrant complete rep

au

erat. Signal Corps equipment, when
ited under severe climatic conditions such as

ail in tropical, arctic, and desert regions, re-
inting, re- quires special treatment and maintenance. Fun-
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gus growth, insects, dust, corrosion, salt spray,
excessive moisture, and extreme temperatures are
harmful to most materials.

%, Trovican Matwrenance. 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.

¢. Writer Marsrenance. Special precautions
necessary to prevent poor performance or total
operational failure of equipment in extremely low
temperatures are fully explained in TB SIG 66.

d. Deserr Maryrexance, 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 nec-
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 importance. 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 can be completed while the
teletypewriter remains in service, and work that
requires that the teletypewriter be taken out of
service.

®. 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.

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

d. Detailed information on the individual test
requirements and adjustments of complicated

7~ 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.

7. 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 maintenance
(teletypewriter out of service).

Table.
Base.
Motor unit.
‘Typing unit (less type basket).
‘Type basket.
Keyboard-transmitter.
Rectifier power unit.

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

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

Note. When any adjustment is made or changed,
alieays check adjustment of related parts of mech-
anism.



48. Preventive Maintenance for Teletype-
writer Exterior (Equipment in Service)

a, Typrne Untr Cover.
qa)

(2

(G)

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.
Tighten all loose screws, hinges, escutch-
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 (SD). 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. Taste.
()

@

(3)

Inspect the table for breaks or cracks in
the metal. Look for marred painted sur-
faces, missing or loose screws, and dust,
dirt, or corrosion, especially at the front
of the table and on the front shelf.
‘Tighten all loose screws and other fasten-
ings. If 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 are secure. Make sure that
the rubber foot at the bottom of each leg
of the table is in place. Tighten the
screws 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 accumulated
in the corners of the front shelf. Repaint
exposed metal surfaces as soon as possible.

c. Keynoarp.
qd)

(2)

90

Inspect the keyboard. Look for eracked
keylevers. Note that the keyboard frame
is secure and is not cracked or broken.
‘Tighten the two thumbscrews that hold
the keyboard casting to the base (fig. 4).

(3

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 surfaces as
directed in paragraph 43.

d. Reever Power Unrr.
(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 cable 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 cable appear to
be loose, refer to paragraph 57.

(3) Clean the protective cover of the rectifier

49. Preparation for Prev

power unit as deseribed in a(3) above.

tive 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
} below. Prepare a suitable work table or bench
upon which to set the components after removal
from the teletypewriter table.
sheets of paper under and around the work table
to catch small parts or hardware that may be
dropped during disassembly of equipment.

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

Spread several

(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-

O
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metal or bakelite 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.
Tf 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 upon 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, outlets, and jacks.

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

e, Apsusrments. The only parts of the table
that may require adjustment are:

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

(2) Blectrical signal circuit contacts in line
terminal boards and line jacks.

Note, Be sure to close the electrical service
assembly 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 contacts, and insulat-
ing materials, Adjust, repair, or replace fuse
blocks, electrical outlets and electrical terminals
and conthets as directed in paragraph 198.

b. 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 cir-
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.

c. Use a lint-free cloth or soft brush to clean 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 base, 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 screw, loose gover-
nor (to shaft) holding screw, motor mounting
screws, 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.

b. Tighten the screws 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 screw (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
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ad

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

2. 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 difficult to trace, and may also nullify
lightning protection for equipment and personnel.
Repair loose or broken soldered connections.

e. Clean connector straps when necessary. To
clean a connector strap, remove it and serub 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
beclean and bright. Remove corrosion, rust, dirt,
and dust from ground connections. Make sure
that the outer insulating cover of cords and cables
is wiped clean. Tf 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 mechanical 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.

c. 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 electrical 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 screw lugs and mounting bolts.
Remove loose connections which are dirty or cor:
roded, and clean them before tightening or sold
ing. ‘Tighten switch 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, crocus cloth,
or a contact file. If contacts are pitted or burned,
use the contact file to restore the surfaces and
then polish with a burnishing tool.

e. Never lubricate an electrical contact surface.
If mechanical linkages require lubrication, refer
to paragraph 43 for the necessary instruction,

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
dates the routines are scheduled, the dates the
routines are completed, and by whom completed.
Figure 78 shows a typical schedule. The schedule
should be based upon accurate information and
should be revised from time to time as conditions

change. The record form used may cover time
intervals of 1 month, 2 months, or any other in-

terval desired by the officer in charge of the instal-
lation. The recommended 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.

Figure 78. Typical preventive
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and slip connections by which
is brought to the motor unit. The

cuits are d
graphs 108 through
power unit is discussed in paragraph
‘Signal circuits. ‘The incoming
lines, as well as the conductors for the
send circuits, are completed by means of
the line terminal boards at the table. The
signal line jacks (fig. 136) are used to con-
nect the typing unit and keyboard-trans-
mitter to the line. Signal circuits of
‘Teletypewriters TT-5/FG and TT-6/FG
are arranged so that the transmitting
contacts of the keyboard-transmitter di-
rect their si
of the te
communicate. The local sé
(through the polar line relay) also re-
ceives transmission from both the remote
and Jocal transmitting con , except
when the equipment is arranged for full-
duplex operation.

Teletypewriter, assembled, lexs cover.

LEFT MARGIN
ADJUSTING SCREW

PULL BAR BAIL
GUIDE ROLLER

CODE BARS $

BELL CRANKS

‘TRANSMITTING
CONTAGTS

MOTOR SWITCH

me POLAR NEUTRAL KEY

(3) Local circuits. The local circuits of
these teletypewriters are those by which
the selector magnet and associated mech-
anism of the typing unit are energized.
‘The local cireuits are shown in figures
143, 155, and Ly 150 shows the
arrangement of the terminal boards on
the base which complete the power and
signal circuits to the various assemblies
and operating components. A local test

- circuit also is provided. The line cord
plugs may be plugged into the test jacks
(fig. 136) so as to connect the operating
components of these teletypewriters in
thiscireuit. Line current adjustment for
the local test cireuit is provided by the

00-ohm resistor (fig. 151). The other
resistor (2,000-ohm) shown in figure 151
is used when these teletypewriters sup-
ply current to the line.

raxtcat. The sequence of mechanical
operations that are performed when Teletype-
writers TT-5/FG and TT-6/FG are operated is
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described in the following paragraph:
ment data for the mechanic:
in section VII of this chapter.

SELECTOR -
UNIT

Figure 80. Typing unit with receivi

Adjust-
assemblies appears

67. Motor Unit
(fig. 81)

a. Descrietion aNp Purpose. 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 brae ‘The lamp
is used to illuminate the target during adjus
ment of the motor speed. The motor is
wound and operates on 50/60-eyele 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 serew provides for proper ver-

94173351 —8

CODE BARS

“BELL CRANKS

TM2215-90
9 mechanism, left front view.

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

b. Ovenati The motor operates continu-
ously at 2,1C0 rpm. Power for the motor is pro-
vided by connections on the cord panel of the
rectifier power unit. The motor speed is adjusted

of the governor. Proper speed is deter-
mined with the speed indicator and target.

68. Governor

xp Penvose. 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 I -s 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
ADJUSTING
LEVER

TOGGLE
SWITCH

SIGNAL LINE TARGET
AND POWER LAMP:

MOTOR ADJUSTING
AND FoGKING)

NORSEND-RECEIVE SOvUSTING
RiBREAK KEY

LINE AND SELECTO!
CLOSING JACKS

OUTER DISK: FLAT
BRUSH SPRING RESISTOR

TM2215-91
Figure 81. Motor unit mounted on base.

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
connected across the governor con|

‘contacts.

‘SPEED ADJUSTING WHEEL

Tw 2215-92

Figure 82. View of governor.

b. Orrnarion.
(1) The governor contacts are opened when

centrifugal force enables the contact arm
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to overcome the tension exerted upon it
by the contact arm spring (fig. 82).
When the contacts open, the resistor is
connected in series with the motor wind-
ings. The total voltage applied to the

GOVERNORGOVERNOR AouusTING

BRUSH SPRING
PLATE BRACKET)
MOUNTING ScRE

Twa285-93

Figure 83. Governor-adjusting bracket assembly.
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ous parts of the machine through clutches, cams,
and gears (fig. 85). ‘The selector cam sleeve, fit-
ted over the left end of the main shaft, delivers
power to the selector unit. This is accomplished
through two friction clutches, each composed of
two steel disks separated by a felt washer. Op-
eration of the main shaft clutch under control of
the selector unit causes the function-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 pr ly 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
SPACE ROD

Figure 86.
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70. Keyboard (Transmitting Unit)

a. Descrirtion and Purpose. 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 particular group of five impulses
(marking, spacing, or combinations thereof),

start impulse and followed by a stop
‘The power to rotate the transmitting

mechanism is secured through the transmitting-
shaft gear (fig. 86) meshed with the driving gear
on the main shaft (fig. 85). The motor, there-
fore, furnishes the power to operate the moving

of the transmitting mechanism and deter-
s the speed with which they operate. The

purpose and operating action of the transmitting-
cam sleeve, selector bars, universal bar, vertical

ng levers, start-stop and locking cam, and
repeat feature are described in separate

paragraphs of this section.

START-STOPGAM LOCK LOOP |

CLUTCH |
CONTACT
LEVERS |

CLUTCH
THROW OUT
LEVER a

INTERMEDIATE |
PAWL 2

TL53789S

Teletypewriter keyboard.
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SPRING

KEYLEVER
SPRING ¥
PLATE

“KEYLEVER
SPRINGS

KEYLEVER
SHAFT

TRIP-OFF PAWL
LINK JOINT

PILOT
SGREW

y
Fescmeer]— ROLLERS

REAR
KEYLEVER

GUIDE

KEYLEVERS

“SELECTOR © :
SACARS et TM2215-96.

Figure 87. Keyboard, bottom view.

‘The transmitting cams nor-

mally are held stationary because the clutch mem-
bers (driven and driving on the transmitting
shaft) are held apart by the clutch throw-out
Jever. 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
transmitting cams 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 clutch
throw-out lever and the transmitting cams stop
until the next key or the space bar is depressed
(fig. 88).

71. Transmit ing-Cam Sleeve (Cylinder)

a. Description anv Purvosr. ‘The seven cams.
in the keyboard transmitting unit rranged
asa single cam sleeve mounted on the transmitting

shaft (C, fig. 89). Each cam is circular in shape
and six of the s have notches which receive
extensions on the related contact 1 The
seventh cam, or the lock-loop cam, has a*projec-
tion which controls the movement of the lock loop.
The driven clutch member is slipped over the
transmitting shaft and is connected by sliding
members so that it can engage with the driving
clutch member. When engaged, the driving
clutch member furnishes the necessary power to
resolve the transmitting-cam sleeve. ‘The design
and mounting of the cams 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 starts to revolve. This
forces the individual cams, one after another, to
operate the sending contacts riding on the related
cams.
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LOCK LOOP CAM

START—STOP CAM

TRANSMITTING CAM GYLINDER

TRIP-OFF PAWL ECCENTRIC

TRIP-OFF PAWL

REPEAT SPACE ROD

ED

THROW-OUT CAM

DRIVEN CLUTCH
MEMBER

RIVING CLUTCH
MEMBER:

(GLUTCH THROW-OUT
LEVER

INTERMEDIATE PAWL

KEY eee |

Key Lever 7 Re) (0
SELECTOR BAR

SPACE KEY LEVER UNIVERSAL BAR

‘7L53682-SFigure 88. Cross-section of keyboard.

72. Selector Bars
a, Descxretion AND Purvosr. 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. Overation. 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. Descrtetion anv Purpose. 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 are depressed. It is connected through the
trip-off paw] to the clutch throw-out lever.
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%. Orerarion. 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. Descrirriox anv Purrose. Bach of the five
vertical locking levers is mounted with their lower
ends firmly engaging a recess in the right end of
aselector 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.

%. Orexatiox. 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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Figure 91. Selector unit.
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Figure 92. Cross section of selector unit.
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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 causes the trip-latch bell
crank to move the trip latch 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 carries 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-lev
moves the sword against the T lever and
front edge of vane No. 1 down so that its asso-
ciated code bar will be positioned to the left
through the medium of the No. 1 bell crank (figs.
95 and 96).

c. As cam Nos. 2, 8, 4, and 5 engage selector
lever Nos. 2, 8, 4, and 5, vane Nos. 2, 3, 4, and 5 are
moved so that their front edgesare tilted up. With
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the front edges of these vanes tilted up, the corre-
sponding code bars are moved to the right by the
connecting, bell cranks. 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
E pull bar. The sixth cam (fig. 99) releases the
main-shaft clutch and allows the printing bail and
function bail to make one complete cycle. ‘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 carries the pull
bar forward and causes 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.

if
83. Locking Cam and Locking Lever

a. Descrtrttox xp Purvosr. ‘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 eam 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. Overatton. 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 cam 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



‘SWOF



PULL BAR STRIPPER

CODE BARS

BAIL GUIDE:

MOUNTING SCREW

MOUNTING SCREW

PULL BAR GUIDE

GUIDE POST

BAIL GUIDE
MOUNTING SCREW

MOUNTING SCREW

MOUNTING SCREW

MOUNTING SCREW

ECCENTRIC BUSHING

MOUNTING SCREW
MOUNTING PLATE

‘TM2215~102
Figure 97. Code-bar bell crank assembly.

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

a. Description AND Purpose. The main shaft
clutch throw-out lever (fig. 99) consists of the
cluteh-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 clutch throw-out lever causes the
cam on the driven clutch member to move the
driven member out of engagement with the driv-
ingmember. After the driven member is eammed
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.
. Overation. 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
clutch-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. Immediately after
the completion of the selection of any character
or function, the printing- and function-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. Descrietion aNd Purvosr. 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.

b. Orerarion. 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. Descrietion anv Purrose. The printing
mechanism on the type-bar carriage 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. Orerarion. 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 cause 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, cams the selected pull bar off the bail and
the type bar is carried 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 cycle, 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, Description anv Purvosr. 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 function performed.

6, Orrrarion. 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 engages
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. Descrirrion aNp Purvosr. For proper spae-
ing between characters, the type-bar carriage must

be moved with each character printed. ‘The type-
bar carriage is moved by the spacing gear which
meshes with the spacing rack (fig. 108). ‘The
movement of the type-bar carriage 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 carriage casting and the pinion is at-
tached to the upper end of the spacing shaft. The
spacing shaft, extending downward, _ passes
through the spacing-shaft gear. Just above its
lower bearing, the spacing shaft mounts the car-
riage return clutch, the lower member of which is
fastened tothe shaft. The return-clutch members
are engaged at all times except when the carriage
is being returned from the end of a line. ‘The
function of the clutch is described in paragraph
69. The spacing-shaft gear meshes with the spac-

# pinion on the main shaft (par. 69). Spacing
is controlled from the printing bail through the
medium of eseapement pawls,

b. Overation. The spacing action results from
the sequence of actions that follo

(1) With the printing bail in its rear po-
sition, the rear eseapement pawl is en-
gaged by one of the teeth on the spacing
escapement ratchet (fig. 107). This holds
the ratchet and spacing gears stationary.

aN
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Figure 101. Type-bar carriage, lower right-hand view.
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Higure 104. Typing unit with type-bar éarriage removed, front view.

As the printing bail begins to move for- permits the spacing mechanism to revolve
ward, the escapement pawl operating arm sufficiently to space the carriage 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
capement ratchet. At the same time, the theratchet. Another one-sixth of a space
front eseapement 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. ype-bar carriage reaches the end of a
this point. Near the end of the return line, the right margin adjusting serew
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
moves against the ratchet. This action spacing of the carriage.
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RIBBON REVERSE ARM

TYPE BAR SEGMENT:

RIBBON LOCKOUT BAR

SPAGING RACK

RIBBON OSCILLATOR EXTENSION
FLANGED ROLLER

“TYPE BAR

/RIBBON SPOOL

TYPE BAR GUIDE

RIBBON CARRIER

RIBBON OSCILLATOR)

RIBBON SHIFT LEVER)

RIBBON SHIFT LEVER ROLLER

RIBBON SHIFT LEVER BRACKET |

|

{TM2215-108,
Figure 105. Type-bar carriage, rear view.

PRINTING BAIL MOVES FORWARD

ESCAPEMENT-PANL OPERATING AFM RAISES REAR.
ESCAPEVENT PAWL FROM ESCAPEMENT RATCHET

FRONT PSCAPEMENT PAWL MOVES INTO PATH OF ESCAPEVENT RATCHET

‘TAPE-DAR CARRIAGE MOVES 1/6 SPACE.

PRINTING OPERATION TAKES PLACE

PRINTING BAIL. BACKWARD

ESCAPEMENT-PAWL OPERATING ARM RAISES
FRONT ESCAPEMENT PAWL FROM ESCAPEENT RATCHET

EAR ESCAPEMENT PAWL MOVES INTO PATH OF ESCAPEVENT RATCHET

‘TYPE-BAR CARRIAGE MOVES REMAINING 6/6 SPACE

mss915s

Figure 106. Sequence chart for spacing operation.

89. Margin

a. Descrier10N ANb Purvose. A margin bell is
mounted in a vertical position on the right side of
the typing unit (figs. 108 and 109). ‘This bell
warns the operator that the type-bar carriage is
approaching the end of a line. ‘The bell hammer

is attached to the margin-bell camshaft. An ad-
justable cam is fastened on the camshaft and
forces the shaft to pivot when depressed.

b. Overarion. The margin-bell pawl on the

type-bar carriage will depress the margin-bell cam
which pivots the shaft. This moves the bell ham-
mer away from the bell against the tension of its

ring. When the bell pawl has been spaced
beyond the cam, the bell hammer will be released
and its spring will cause the hammer to strike the
bell.
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RIGHT MARGIN ADJUSTING SCREW
TYPE BAR CARRIAGE:

PRINTING BAIL

BAIL MOUNTING SHAFT

ISPACING ESCAPEMENT

SPACING STOP LEVER: [PAWL- REAR

‘MAIN SHAFT

‘SPACING ESCAPEMENT
RATCHET.
SPACING ESCAPEMENT
PAWL-FRONT

FUNCTION BAIL
{SPACING ESCAPEMENT PAWL
[OPERATING ARM

‘SPACING STOP SLEEVE:

MAIN SHAFT

A B TM2215-109

Figure 107. Spacing stop mechanism.

MARGIN BELL PAWL’ SPACING GEAR CARRIAGE RETURN SPRING ORUM
SPACING RACK

SHIFT OETENT

SIFT VERTICAL LINK

Venrieat Lin
LocKEAR LATCH,

OASHPOT LEVER

LOCKBAR

SPACING ESCAPEMENT
RATCHET

“LINE FEED BELL CRANK

‘CARRIAGE RETURN OPERATING LEVER SPACING SHAFT GEAR SweT LINK

‘TL537995

Figure 108. Typing unit, rear view.
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Figure 126. Mechanical motor stop.

d. Kexnoano Locktxa Overarion. 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 1100(5) and figure 128.

e. Moror-Stor Revessr Lever. The motor-
stop release level eliminates the possibility 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

136

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 to 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 latch onto

»
«?
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iS RELAY MOUNTING
] BRAGKET

LINE AND SELECTOR
| CLOSING JAGK PLUNGER

TYPING UNIT
~ GONTACTS

j “SEND -RECEIVE KEYBOARD CONTACTS
BREAK MECHANISM UNDER

Figure 137. Base unit.

neutral key, to terminal No. 2 of that key,
to slip contact No. 51, through the 2,000-
ohm resistor connected to terminal No. 63,
to contact No. 53 and out to negative (2)
terminal No. 25 on the 20 block.

ce. Line Circurr.
(1) Purpose. The purpose of the line cir-

cuit is to control the operation of the
line relay in its transition from spacing
to marking. This transition occurs in
response to the spacing and marking im-

BAKELITE COVER TM2215 133

pulses generated by the transmitting
contacts, which open and close the line,
respectively.
Circuit constants. The line circuit is
composed of the operating or line wind-
ing of the relay, the transmitting con-
tacts, the send-receive-break mechanism,
and the line-resistance mounting when
the flat type line resistors are used. For
simple neutral operation the signal line
may be connected to terminal No. 82 of
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“ARMATURE‘SRACKET
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CONTACT SCREW

CONTACT SCREW
BRACKET

148

STOP PIN

Figure 138. Ry-80 (WECO type 255-A) line relay

SPOOL HEAD

POLE PIECE SCREW
LOCKNUT)

POLE PIECE
"SCREW

TM2215-134
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rt transmitted continuously by the test set. For a
detailed description of this test set, refer to
TM 11-2208.

124. Distortion Test Set TS—383/GG.

Distortion Test Set TS-383/GG (fig. 145) is a
motor-driven unit normally used in field repair
shops. In addition to the characters and fune-
tions transmitted by Test Set TS-2/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-883/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

‘STROBOSCOPE.
VIEW-TRANSMIT

LINE-DiST
KEY

MOTOR ON-OFF
TOGGLE SWITCH

NEON LAMP
APERTURE

125. TEST SET I-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 opens and
closures at a frequency of either 10 or 20 eps
(eyeles 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 I-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 current flow through the winding of a
relay, drop, or similar electromagnetic apparatus
which is being tested or adjusted. Test Set I-181

i

DISTORTION
CONTROL.

RUN-STOP
‘SWITCH

CHARACTER
SELECTING
SWITCH

STOP PULSE OFF-ON
TOGGLE SWITCH

Figure 145. Distortion Test Set TS-383/GG.

9417335111
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Figure 147.

y be used as a d-c milliammeter with ranges
of 0 to 15 ma, 0 to 75 ma, and 0 to 150 ma. Fora

TLSI76!

Test Set I-181, cover removed.

detailed description of T
11-2036.

Set 1-181, see ‘1M

Section IV. TROUBLE LOCATION

127. Introduction
a, Generat. Several factors must be consid-

ered before an attempt is made to actually locate
trouble. There can be no definite rules for an
exact procedure to be followed because of the wide

ariations in the experience of personnel working
with the equipment. The information and
trouble analysis charts in this section are intended
to provide a step-by-step procedure for the inex-
perienced trouble-shooter and a ready reference

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.

6. Source or Trovste Revorrs. Figure 149 is
an example of a typical trouble record. ‘Troubles
reported may be divided into two classes:

(1) Troubles that are due to failure in the
teletypewriter or failure in other equip-
ment or connecting facilities. In some
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TM2215-149_
Figure 157. Holding selector armature to mark position by hand.

(2) Loosen the trip-off eccentric screw and
turn it until the screwhead does not touch
the trip-latch plunger. If the selector-
cam sleeve does not stop rotating, the
trouble is in the stop lever.

(3) Remove the typing unit, and turn the
main shaft manually while holding the
stop lever so that it does not rotate. If
the selector-cam sleeve is stopped after
each revolution, the trouble may be in
the trip latch or in the trip-latch spring.

¢. Mary-Suarr Cruren Turow-Ovur Lever. If
the selector-cam sleeve does not rotate when the
selector armature is in marking position, but the
printing and function-bail cams 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.

178

(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 clutch 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

Tf 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
eccentric.

c. Adjustment of repeat space rod.
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DASH-POT
‘LEVER ©

(d@)

(e

G

(9)

CARRIAGE RETURN
DRUM

Figure 160. Removal of type-bar carriage.

Move the carriage slowly to the left
until the rear carriage-support roller
rests on the rear track.
Operate the carriage-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. z
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 carriage 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 carriage

__FRONT CARRIAGETRACK GUIDE GROOV

RIGHT RIBBON
GEES MARS SPOOL BRACKETSTOP SCREW

TM2215-152

to its extreme right position and lock
it in place by operating the dash-pot
lever.

(A) Hold the carriage-return spring drum
so as to prevent the spring from un-
winding.

(4) Unhook the eyelet of the draw strap
from the margin-bell hammer stop
post, and hook it over its mounting
post on the carriage.

(J) Operate the carriage-return lock bar to
permit the carriage to return to its
extreme left position.

b. Moror Unrr.
(1) Removal. Unserew the three motor

mounting screws that hold the motor unit
to the base. Remove the motor unit.

(2) Replacement, After repairs to the motor
unit have been completed, or if it is nec-
essary to install anew motor unit, proceed
as follows:

185
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b}. Motor governor parts.

CONTACTING SURFACES
MATCH AT ALL POINTS

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.

¢. Comaton Causes or Convracr Troupe.
(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 craters 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 ©, figure 165, the
build-ups and craters 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 fo completely disassemble the
governor, proceed as follows:

a. Remove the serew which holds the governor-
adjusting bracket to the brush spring-plate
bracket.

b. Remove the screw that holds the governor-
adjusting bracket to the brush spring plate, and
remove the adjusting bracket.

Note. When the governor brush assembly does not
quire repair, merely loosen the screw (a above) and raise
the left end of the governor-adjusting bracket so that it
pivots on the loose screw located to the right of the gov-
ernor,

ILLS REMOVED,CONTACTING _CONTACTS MOVED,ALL
‘SURFACES REDUCED ‘SEATING LOST

—
co oe I=

A 8

GOOD CONDITION EMERGENCY
REPAIR

BY STONING

Sa Se ars

RESULT OF
REPOSITIONING

CONTACTS TM2215-155
Figure 165. Governor contact surfaces, enlarged diagrams.
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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 very lightly
with a fine carborundum stone. Such a stone is
part of Tool Equipment TE-50 and TE-50-A. It
may be necessary to remove particularly large
build-up by knocking it off with a screw 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 a
level surface. Hold the point as flat as possible
against 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 witl
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 178. 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 contact serew in the hole in its
mounting block. Place the lockwasher and nut
on the end of the contact screw. Tighten the nut
securely.

b. Insert the feather spring of the contact
spring assembly (fig. 166) under the clamp on its
mounting block and tighten the clamp serew until
the contact spring is held friction tight. ‘The con-
tact should remain slightly separated (approxi-
mately 0.005 inch).

ec. 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.

j. 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. Vf a gap at the front or back of the contacts
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 are correctly
positioned. -

h. Turn the adjusting wheel so that the tension
of the spring is near the midpoint of its range.

4. 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 tetrachloride, 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.

}. 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 piece of cloth with the sandpaper in such
a way that cuttings and particles will be imme-
diately wiped away during the sanding process.

ce. 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-
plying 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 1% inch. Replace the
individual brushes (6 below), when it is not neces-
sary to replace the entire brush assembly.

4. Unsolder the old brush from the spring.
Clean away any solder that remains in the mount-
ing 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.

¢. Restore the governor brush assembly to its
proper position and tighten the mounting screws.

183. Testing Repaired Governors

a, After the governor is completely reassembled,
seat the new contacts by running the motor on
test for at least an hour. Check the speed every
15 minutes and immediately investigate any sud-
den change in motor speed.

b. Tf the motor speed is erratic and the trouble
cannot be traced to other parts of the motor,
disassemble the governor and check the contacts
for build-ups and alinement. Tf 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.

ce. Proper operation of the governor is indicated
if the motor speed does not change appreciably
during the hour test run.

184. Keyboard Repairs

a. 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 parts are exposed when the key-
board-transmitter unit is removed from the tele-
typewriter. ‘Therefore, no special disassembly is
required for general cleaning or inspection
purposes.

185. Replacement of Transmitter-Shaft Drive
Gear

a. 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
screw.
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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 4 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 cam sleeve.

b. To replace transmitter shaft parts, loosen the
bushing adjusting screws nearest the transmitter
gear, and remove the bushing. Move the trans-
mitter contacts out of the path of the transmitter
cam sleeve, and remove the cam sleeve from the
transmitter contacts in the direction of the trans-
mitter gear, Slide the came sleeve, clutch spring,
and movable clutch member from the shaft.

c. Replace the new parts in the reverse order
in which the old parts were removed (fig. 167).

d. Adjust 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 causing 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 382. Refer to ‘TM 11-4302 for main-
tenance and repair data applicable to electrical
contacts.

b. Replace badly burned transmitter contacts
and those with broken springs.

c. Whenever possible replace the entire trans-
mitting contact assembly as a complete unit.

d. Dismount the contact assembly by removing
the two screws that fasten it to the frame.

¢. Remove the wiring to the contact assembly
by unsoldering the connections at the terminals.

“)

~



“
“6

GEAR:

BUSHING OIL cur

NUT ———ece—=)

NOT —$—- y
BRACKETCLUTCH Fs a4DRIVING) IKex

CLUTCH
DRIVEN,

q ‘SPRING

fi SHAFT

WICK, FELT efi)

Figure 167.
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Transmitting-shaft assembly.

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. Gexerat. The electrical contacts of the key-
board, other than the transmitter contact
contained in the polar-neut:

b. Rerarke or Reracemen
electrical contacts (a above) normally will consist
of cleaning and burnishing the contact points and

9417335114

adjusting the contact springs. Refer to TM
11-4302 which contains much valuable data on the
repair and adjustment of spring contacts of the
type used in these teletype When replace-
ment of any of these electrical devices is neces-

replacement procedure will include the un-
soldering of all electrical conductors from the
various terminal points and the removal of the
mounting screws or other hardware. Always tag
the conductors as they are removed so that they
can be replaced without confusion. Save and re-

any lockwashers associated with the mounting
Tf the insulating materials used in

spring-type electrical contacts are broken or so

sar
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ECCENTRIC SCREW

TM 2215-158

Figure 168. Transmitting contact and clutch throw-out
lever assembly.
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badly damaged that they can no longer serve
their purpose, it is better to replace the entire
assembly, 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 repairs to a single item are nec-
essary.

Note, Instructions for repair of the type-bar carriage
are contained in paragraphs 196 and 197,

6. The various assemblies should be dismantled
only to the extent necessary to complete the work
involved. Complete disassembly of the typing
unit is warranted on/y 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
BAIL SPRING) 7

PRINTING BAIL BLADE
BAILPRINTING.

BEARING:

FUNCTION BAIL- ROLLER

FUNCTION BAIL SPRING:

FUNCTION BAIL BLADE.

Tw2215-159

Figure 169. Printing bail, disassembled.

191. Removing and Disassembling Typing
Unit Subassemblies

a. Rance Fixper Assempry.
(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
ees

Figure 170. Replacing range finder,

(2) Remove the bell crank screw and remove
the bell crank (fig. 171). Remove the
trip-latch screw, and the trip latch and
spring. Remove the stop-lever screw
Jocknut and the stop-lever screw. Re-
move the stop-lever spring and stop lever.

b. Moror-Stor Bracker Asseaniy. Remove
the two motor-stop lever bracket mounting screws.
Remove the motor-stop lever bracket assembly
(fig. 172).

c. Removan or Senecron Mrcuanisat (fig. 171).
Set the typing unit so that it rests on its right side.
Remove the two screws that hold the rangefinder
to the selector assembly and remove the range-
finder. Using a large serew driver, remove the
outer selector-cam friction clutch plate (friction
disk) (fig. 173) by turning the plate clockwise,
and remove the selector cam. Remove the two
screws 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 clutch throw-out 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 selector assembly to the
typing unit frame. Carefully remove the selector
assembly. It is necessary to separate the T levers
from the vanes to free the assembly. 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.

~
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“MAIN SHAFT

(1) Removal of selector armature. The se- armature is clear of the opposite pivot
lector armature may be removed either screw. Withdraw the armature.
before or after the selector unit has been (2) Removal of selector levers, swords, and
removed from the typing unit. Loosen T levers. Remove the selector-lever
the outside selector armature pivot screw springs and the locking-lever spring.
locknut, and remove the pivot screw. Remove the five nuts and washers that
Remove the selector armature carefully clamp the separator plates together. Re-
by moving the armature in the direction move the separator plates, the swords, T
of the removed pivot screw, until the levers, selector levels, and locking lever.

SWORD ARMS: LOCKING WEDGE
VANE

ARMATURE EXTENSION: T LEVER

‘SWORILOCKING CAM. 0
LOHANG WER LOCKING LEVER SPRING

VANE

ARMATURE
EXTENSION)

SELECTOR CAM:
LECTOR LEVER

SELECTOR CAM SLEEVE
SELECTOR LEVERS

STOP ARM

SELECTOR MAGNET:

ARMATURE

SELECTOR MAGNET STOP LEVER
INDEX ARM

TRIP LATCH PLUNGER THUMB SCREW

BELL CRANK TRIP LATCH
‘TM2215 -160

Figure 171, Top of selector unit with rangefinder.
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Figure 173. Removal of main shaft from typing unit.
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CAM UNIT AND MAIN RANCHES

SHAFT CLUTCH ASSEMBLY spacing RATCHET DRIVE GEAR MAIN. SHAFTASSEMBLY DRIVE GEAR
SELECTOR CLUTCH

SELECTOR CAM AND MAIN BEARING OIL

CLUTCH ASSEMBLY ‘AND’ LocKNUT. CAM UNIT FRICTION AND LOCK NUTS — PLUG
CLUTCH ASSEMBLY

pose worse wick
cotBs a MAIN SHAFT

‘TwEeI5-162

Figure 17}. 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

¢. Removay or Mary-Suarr Parts (fig. 174). shaft so 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 (8 (1), (2), and (3) above). Rae

(2) Removal of bail cam unit. After the 193. Repairing and Replacing Main Shaft
selector-cam sleeve has been removed, re-
moye the selector-unit friction spring.
Grasp the main-shaft drive gear in one
hand and remove the main-shaft bearing

a, Ixsreenioy anv Rerair Procroune.
(1) Gummy friction washers and wicks.

Friction washers and wicks (fig. 175)
that have become gummy usually can be

locknuts by turning them clockwise from cleaned with solvent (SD). Dry the:
the selector-cam end. Remove the main- washers and wicks thoroughly 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 ov

the bail cam friction spring, friction disk, wicks that have a hardened surface or
and washer. that have lost their absorbent qualities.

(3) 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 shaft (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-eseape- and use the old hub with the new gear.

202

~



ponent clutch

not alr plate, on th

(4) Place t



194. Repairing Platen Assembly

a, Genera. Replace the platen if it cannot be
repaired locally 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. ATI
repair work should be done with the platen re-
moved from the teletypewriter.

b, Removan or PLaren.
(1) Remove the three pilot screws 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 friction clutch out to the left.

(3) Remove the platen. Be careful not to
get dirt, oil, or grease on it.

¢. Crrantnc Praten, 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 Routers. Release the pressure
roller springs, back out the shoulder serews, and
remove the pressure rollers. Do not wash the pres-
sure rollers.

¢. Remove Roveu or Sursy Surraces. Place
platen in a lathe and cut a new surface by holding
No. 0000 sandpaper, supported by a flat block,
against the platen surface. Cut away only as
much of the surface as 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.

7. Reasseapty or Piaten. 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 screws. Using a flashlight, or other small
light, look down a pilot screw hole of the platen
detent ratchet, 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 screw 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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a, Gexrrat. 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. Rerracie Rancerixpen Assramiy. By
positioning the rangefinder as described below, the
rangefinder may be removed and replaced with-
out readjusting the trip-off eccentric screw. After
the mounting serews are tightened, back them off
at least 4% turn, Take up any resultant play by
exerting pressure to the right and up. Tighten
the mounting screws.

c. Apsustaments. 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 VIL of this
chapter.

196. Disassembly of Type-Bar Carriage

a. Removat or Covr 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 crank bracket. 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. Remoyat or Punt Bars anp Tyre Bans (fig.
177). Remove the two fulerum rod pilot screws.
Slide the fulerum rod out endwise. Remove the
type bars. Remove the pull-bar springs and pull
bars.

cc. Removan or Port-Bar Bam, Pronarn (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 screws 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 17%. Upper carriage mechanism.
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Figure 178. Lower carriage mechanism.
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198. Base Repairs

a, Genera, 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.

~}. Mecranica Rerams. 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 screws 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.

c. Exxcrnican Revams. 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 associated 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. Wearuerrroorixc and Luprication. 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 directed 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 continuity 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 directed in
paragraphs 44 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. Gexrnat. Repair of the rectifier power unit
will normally include performance of all pre-
yentive maintenance procedures described in
chapter 3. In addition, such repair will include
service and adjustment of the cover, tightening of
the terminals, and replacement of fuses, resistors,
or selenium rectifying assembly, and capacitors if
required. Replacement of major circuit compo-
nents such as the choke coils, rectifying assembly,
transformers, etc., should include replacement of
worn wiring, defective mounting screws and brack-
ets, and careful adjustment that may be necessary
to prevent future troubles in the unit.

b. Mecuanican. 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 cracked or broken terminal panels if pos-
sible. When any circuit component is removed,
always tag, or otherwise identify, the conductors
and the terminals from which it was removed, so
that replacement can be made easily and without
confusion. Tf 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.

¢. Exxernicat. With a voltohmmeter (or other
suitable continuity meter), and using the schema-
tic diagrams as a guide, test the various circuits
to locate trouble. When the trouble has been lo-
cated, refer to the actual wiring diagram of the
rectifier power unit (fig. 153) to locate the circuit,
component that requires replacement.

d. Avsvsrents. Be sure that no power is ap-
plied to the rectifier power unit during the follow-
ing adjustments.
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(1) To 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-c supply.

(2) 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 cor-
respond to the frequency of the available
a-c supply.

(3) To adjust d-c output for 120 volts. Con-
nect a 600-ohm resistor in series with a
suitable milliammeter across the d-e 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 VIL
of this chapter for further details of re-
quirements and adjustments.

Note. Cheek this adjustment when the rec-

tifler Is installed and periodically thereafter.

Voltage drop due to initial aging of the recti-

fying assembly decreases with service. After
the first few months of use, the rectifier should
operate for long periods of time without the

cessity for readjustment, If, at any time,

it becomes necessary to use the maximum regu-

ation tap to obtain the proper output cur-

rent, withdraw the rectifier from service and

repair it.

(4) To check for rectifier operation. Tf the
rectifier fails to operate, check fuses, a-¢
supply, adjustments (par. 428), con-
nections, transformer (continuity of
windings and voltage output if neces-
sary), resistors, capacitors (par. 146c, or
use special measuring and testi
ments if available), and choke coil. If
the stack output is too low, replace the
entire stack assembly.

201. Repainting and Refinishing

a. When a touch-up job is required on the
painted surfaces of the teletypewriter, apply the
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paint with a small brush. When extensive dam-
age to a painted surface warrants complete re-
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 circuits.

¢. Use only the type of paint authorized by exist-
ing regulatior

d. Refer to paragraph 45 for weatherproofing
instructions after repairs.

202. Emergency Repairs

a. Gexerat. Under emergency conditions nor-
mal requirements for new replacement parts may
be set aside and any available parts, assemblies,

used to restore service. Only upon proper
authority use locally constructed, temporarily re-
paired parts, and nonstandard items or adjust-
ments, to restore service. Replace or readjust
them at the earliest opportunity.

b. Rerars ro Casts! Frames of cast-iron or
steel may sometimes be repaired by brazing. Fig-
ures 180 and 181 show breaks repaired by this
method. Be careful when setting up broken cast-
ings for brazing, especially when small errors i)
positioning cannot be co!

‘TL53909S_

Repair by brazing (side frame).Figure 180.
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(d) Contacts shall not be perceptibly worn
(not less than 0.015 inch thick).

(e) 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).

(5) 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.

(6) Carbon governor brushes on the center
contacting governors shall be at least 14-
inch long.

(7) 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.

(8) Governor-adjusting wheel leather rim
shall project beyond its metal washers at
Teast 449 inch.

(9) 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.

(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 cable (No. 74789) shall
be fastened with lock stitch cord to the
rear crossbar casting behind the right end
of the clutch throw-out lever bracket.

(12) Character of sparking observed at the
motor commutator and the governor con-
tacts shall not differ from that usually
encountered on new apparatus.

i, Base Usrr (par. 198).
(1) 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.

(2) 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.

(3) 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.

(4) Send-receive-break mechanism — wire
guard (No. 74744) shall have properly
shaped, long, vertical flange high enough
to protect the wiring to the upper ter-
minals.

i. Liye Renay,
(1) Line relay contacts shall not be worn,

rough, or pitted; the winding shall show
no evidence of being burned, overheated,
or otherwise damaged.

(a) Replace line relays not conforming
with the above.

(2) If only the contacts are defective, the
armature with contacts and antichatter
springs may be replaced.

(c) Clean or replace line jack contacts as
required.

j. Covers.
(1) Cover doors shall operate freely and

their detent knobs shall engage the detent
springs so as to hold the door firmly.

(2) Small door openings, insides of covers;
and cover plates shall be equipped with
lacing, Door lacing shall not be frayed.
Tf lacing is frayed, replace with No.
88877 black lacing.

(8) 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 187.

type the last character of a line, cheek the setting
of the right margin adjusting screw.

i. The teletypewriter shall receive and type
without e niscellaneous matter signals, such
as the te st s:

with 40 percent marking and spacing bias when
ngefinder arm is at the optimum setting for
Tf the teletypew being adjusted for

special 75 wpm speed e, it should be tested
on signals sent at 75 wpm speed inst.
wpm speed. If the teletypewriter fai
following points in the order in which they are
given:

TM2215-169
Test paragraph.

(1) Armature spring tension and magnet
bracket adjustments.

(2) Main-shaft clutch throw-out lever ad-
justments. The main-s lutch throw-
out leve
have bind or excessive end pla

(3) Selecting vanes, bell cranks, code bars,

and T levers shall not bind or be obvi-
ously worn,

(4) Armature extension arms shall not be ob-
viously worn at points of engagement
with sword arms.

(5) Rangefinder mechanism shall not bind or
be obviously worn.
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j. 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 bias. 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 values of these two
adjustments increases the capacity 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 measured 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 NAN——

NBN IBN NBN SBN WBN BN

NCN NCN NCN NCN NCN NCN {
NDN NDN NON NDN NDN NoN
NEN AND SO FORTH FOR ALL

CHARACTERS OF THE KEYBOARD.

NOTE: ARROWS IN THIS FIGURE
INDICATE CHARACTERS WHICH
REQUIRE CORRECTING AND
DIRECTION IN WHICH THEY
SHOULD BE MOVED.

TM2215-170

Figure 188. Type 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 VIE of this chapter.

205. Adjustment Data

‘The data in section VII includes all test require-
ments and adjustments for Teletypewriters TT-
5/EG 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. Preraration. Instructions for arranging
the unit for testing or adjusting are furnished
under this heading.

b. Requirements. 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 require-
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
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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.

c. Avsustuents. Each 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, cutting and
forming new loops on coil springs, repositioning
eccentric screws, 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. Use ov Rance Frxver. 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
readings. A range of 80 between the upper and
lower scale readings 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. Gexerat. 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 functions. 5

b, Removing anp Rertactya AsseMBires AND
Unrrs rrowt Assoctaren Comronents. Refer to
disassembly and reassembly instructions given in
section V of this chapter.

ce. Serrinc Ur Cerrary Craracrers or Func-
vions. When instructions specify the setting up
of a certain character or function, use the follow-
ing procedure: Rotate the main shaft until the
printing bail isin 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

of the code combination to be set up (fig. 158).
‘Then rotate the main shaft as directed in the
particular adjustment.

d. Syrixq Tenston. 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
scales included in Tool Equipment TE-50 or
TE-50-A.

e. Fixep Pryor Points. Fixed pivots are indi-
cated in the illustrations by solid black circles.

7. Sune Precautions. 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 screws 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.

g. Removrxe Cover. Be careful when remoy-
ing or installing the cover to avoid damaging
parts in close proximity. As a precaution, raise
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. If 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.

Note. There is 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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7210. Instructions for Mounting Model 15
7 Teletypewriter Motor, Typing, and

Keyboard Units on Base Unit

a. Moror Unit. The motor unit is mounted
on the rear right-hand corner of the base by means
of three hexagonal headscrews. These screws will
be found in place on the base. Attach the motor
pinion to the motor shaft by using the serew and
Jockwasher 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 4 turn. Do not tighten the rear mount-
ing serew 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 mounting screw to permit
this.

b. Tyewc Ure, When setting the typing unit
‘on the base unit, be careful not to jam the mai

(7 shaft fiber gear against the motor pinion. Before
lifting the typing unit, press the earriage-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 carriage-return lock
bar is not accidentally 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 clearance 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
screws and lockwashers from the hub and
insert them in the fiber gear from the

9417335115

2

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 location 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 right hand,
take hold of the flat projection on the
upper portion of the right-hand 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 casting of the vane frame.
Place the three remaining fingers of the
left hand under the extreme lower front
corner of the left-hand casting. Be 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

11 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-
ion. 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-
gated 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. Tf 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.

(b) Apply a film of grease to the motor
pinion.

(c) Replace the typing unit and tighten the
three typing unit mounting thumb-
screws, By means of the rear adjusting
screw, adjust the vertical position of
the motor pinion to provide a barely

of backlash be-
ion and the mai

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 the 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 (c)
above. However, the motor mounting

CENTER LINE-

/ ==
[t—}+—_—-MAIN SHAFT GEAR

=
==
BS

HOLE IN
MOTOR PINI i ‘MOTOR PINION

TL720148

Figure 190. Motor pinion and main-shaft gear alinement,

holes may not permit accurate gear
alinement according to subparagraph
(a). In this ease, adjust the motor to
provide the best possible gear aline-
ment.

c. Keynoarp Unrr. 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 thumbserews 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 two.
thumbscrews. 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

¢
a

)

lubrication specification. It is suggested that an >



> extra lubrication be applied to a new machine

&

when it has been in service approximately one-
half the normal lubrication interval.

d. Removat or Tyre-Bar Carntace Frost Typ-
inc Unir. Operate the carriage-return lock bar
(fig. 160), and move the carriage to the extreme
right. Operate the dash-pot lever, locking the
carriage in this position. Hold the carriage-
return spring drum so that the spring cannot un-
wind. ‘Then unhook the drawstrap from the car-
riage and hook the eyelet of the strap onto the
the margin-bell hammer stop post. Move the right
margin adjusting screw arm (fig. 207) to the
rear, Operate the carriage-return lock bar again
and remove the carriage by sliding it off to the
right. ‘To replace 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
screw arm has been located to its detent spring.
Move the right margin adjusting screw arm from
its rear position to a vertical position to locate
the arm to its detent.

211. Plunger Guide Roller Bracket
(fig. 191)

a. Prevanation. Remove the type-bar carriage
(par. 210 d).

b. Requirements. There shall be not more
than 0.010-inch clearance 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.

ec. Aprusry
(1) To adjust the position of the pull-bar

bail with relation to the stripper plate,
loosen the plunger guide roller, bracket
mounting screws and move the bracket to
the right or left.

‘SOME PLAY, NOT MORE THAN @004"

RONDR AEE}

(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. Requmements. The amount of play be-
tween the pull-bar bail plunger and the rollers
should not exceed 0.004 inch. Check for this
amount of play throughout the entire travel of
the plunger.

c. Avsusrment. Adjust the position of the
eccentrie mounting stud to obta'n the desired
requirement.

Remove the type-bar car-

213. Pull-Bar Springs
(fig. 192)

a. Prevaration, 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-oscillitor lever (fig. 202).
(3) Remove the type-bar segment mounting

screws.

(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.
6. Requmeents. With any spring unhooked

from its pull bar, and an 8-ounce scale hooked in
the spring eye, a vertical pull of 2% to 3%
ounces should be required to pull the spring to its
position length.

c. Avsusraent. Replace with a new spring.

UPPER GUIDE ROLLER

PULL-BAR BAIL PLUNGERBs)
MounTIe soRews q
ECCENTRIC MOUNTING STUD

(PLUNGER AND FLANGED GUIDE ROLLER,
SHOULD BE PARALLEL WITHIN 0.002

FLANGED GUIDE ROLLER.
TLS360184

Figure 191. Plunger guide roller bracket.
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PULL BAR:

TYPE BAR:

TYPE-BAR SEGMENT___.
MOUNTING SCREW

TOFe posit 07S TO PULL
LENGTH

PULL-BAR SPRING

‘TYPE-BAR SEGMENT
TLS3602SA

Figure 192. Pull-bar spring.

214. Ribbon-Feed Pawl Spring
(fig. 193)

a. PREPARATION.
and the type-bar
and 213).

b. Requir With the pull-bar bail in its
extreme rear position, unhook the ribbon-feed
paw! spring from its post. With an 8-ounce scale
held in a horizontal position and hooked in the
spring eye, a pull of 2%4 to 3% ounces should be
required to pull the spring to its position length.

Remove the type-bar carriage
egment assembly (pars. 210d

RIBBON-FEED PAWL SPRING

FEED PAWL—

cc. Apsustaent, 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. PREPARATION.
be on the typing unit.

PULL-BAR BAIL PLUNGER

~

‘The type-bar carriage must ~

To 3-| S TO PUL!Fal sdaiicht See oa
SPRING POST. FEED LEVER 2

S

TL53603SA
Figure 193. Ribbon-feed parcl spring.

CODE BARS PULL BAR

CODE-BAR MOUNTING PLATE ECP
STRIPPER PLATE

0.008" TO 0.020" PULL-BAR BAIL
TL536045A =

Figure 19}. Pull-bar bail and stripper plate.
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b. Requirements. 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 (except 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 bail.

¢. Apsusraext. 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 means of the elongated mounting holes to se-
cure the specified clearance.

216. Ribbon-Feed Shaft Bearing Plates
(figs. 195 and 196)

a. Prevaration. Remove the type-bar
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 vertical feed shaft
bevel gear is engaged 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.

ec. Apsust: Loosen the mounting screws
of both the right and left ribbon-spool brackets,

rrigge.

EQUAL TRAVEL-

LEFT BEARING)

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

ion to the other) ; it should measure at least
yrinch. If necessary, refine the ribbon-feed shaft
bearing plates adjustment.

217. Ribbon-Feed Shaft Detent Spring
(fig. 195)

a. Prevanation. Remove the type-bar carriage.
6, Requirements.

(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).

(2) 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

ng pressure

scale readings should be within 2 ounces
of being equal.

SHAFT DETENT

a 7 eee SHAFT
SCREWS:PLATE

DETENT-ROLLER HUB.

CLAMPING NUTS —<

DETENT ROLLER.

19 10 23 0ZS TO STI
ROLLER MOVING

RIGHT.
PLATE,

CLAMPING)
NUTS:

fRIBBON-FEED SHAFT
DETENT SPRING

‘TL S3605S4

Figure 195. Ribbon-feed shaft detent.
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VERTICAL RIBBON-FEED SHAFT, A

BRACKET. MOUNTING SCREWS.

SOME END PLAY,
NOT MORE THAN O15" H

©O@
O

7——TYPE- BAR BACKSTOP

| ____}_—__-wownTING SCREWS.

[-———-rison-sPoo. eRackeT

isnt ANGLE

=)

VERTICAL RIBBON-FEED

BEVEL GEAR SHAFT BEVEL GEAR
SETSCREW RIBBON-FEED SHAFT

TLS3606SA

Figure 196. Vertical ribbon-feed shafts.

¢. Avsusramt, 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 carriage.
b. Requirements. The lower ends of the right

and left vertical ribbon-feed shafts should be flush
with the outside edges of their respective bevel

rs. Loosen the bevel gear set-
screws. Move the bevel gears, then tighten the
serews making sure that when the setscrews are
tight they bear against the flat surfaces on the
shafts.

219. Ribbon-Spool Brackets
(fig. 196)

a. Prevanation. Remove the type-bar carriage.
b. Requirements. 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.
‘Phis 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

226

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-

vr, Adjust both the right and left
ribbon-spool brackets by means of their elongated
mounting holes. Be sure that the brackets are
vertical and at right angles to the casting.

220. Ribbon-Spool Shaft Spur Gears
(fig. 197)

a. Prevanation. Remove the type-bar carriage.
b. Requires: The ribbon-spool shafts

should have some end play, but not more than 0.006
inch.

c. Angusrment. Loosen the setscrews of the
yertical 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. Preraration. Remove the type-bar carriage.
b. Requmements. 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

TLS3607SA
Figure 197. Ribbon-spool shaft spur gears.

e. Apsusraent. 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. Prevaration. Remove the type-bar carriage.
ibbon.b. Requirements. The centers of the

rollers should be 34 to 7% inch in front of a li
through the centers of the ribbon-spool shafts.
‘The ribbon-spool shaft spur gears and the vi
cal ribbon-feed shaft spur gears should not bind
at any point of their engagement.

e. Avsusrment. 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 direction that will result in max-
imum play between the spur gears. ‘This adjust-

RIBBON -SPOOL CUPS

RIBBON - SPOOL SHAFTS:

ment applies only to units not equipped with the
ribbon-reverse yield mechanism.

223. Vertical Ribbon-Feed Shaft Spring
(figs. 197 and 198)

a. Prevaration. Remove the type-bar carriage.
b. Require: Move the ribbon-feed shaft

to the right, disengaging its gear from the gear
on the left vertical feed shaft. Hook an 8-ounce
scale onto the pin on the left ribbon-spool shaft
and pull in a horizontal direction. A pull of 2
to 41% ounces should be required to start the shaft

ning. Move the ribbon-feed shaft to the left,
and in the same way check the spring tension of
the right vertical ribbon-feed shaft.

c. Apsusraent. To get the proper tension,

loosen the setscrews sind move the collars on the
vertical feed shaft (fig. 197). ‘Tighten the set
screws.

BUSHING

RIBBON-SPOOL SHAFT SPUR GEAR

NUT

RIBBON-SPOOL BRACKET

VERTICAL RIBBON-FEED SHAFT

TM2215-172

Figure 198. Ribbon-spool cups.
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224. Ribbon-Reverse Shaft
(figs. 199 and 200)

a. Prevanation. Remove the type-bar carriage.
6, RequireMen 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).

(2) 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
setscrews of the ribbon-reverse shaft col-
lar and link. Position the shaft w!
holding the ribbon-reverse arm against
the ribbon-spool bracket and the spring

RIBBON-REVERSE ARM
RIBBON GUIDE

RIBBON- SPOOL CuP-

block up against the reverse arm. Then A,
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. Prevaration. Remove the type-bar car-

ents. 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 14 to 3 inch between the
centers of the sets vs and the edges of their re-
spective ribbon-spool brackets.

ce. Avsustments. Position the collars by means
of their setscrews while holding both ribbon-re-
verse arms forward against their stops.

226. Ribbon-Reverse Shaft Links
(fig. 201)

a, Preraratioy. Remove the type-bar car-
riage.

b. Requirements. 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

0,010" TO 0.020"

0.025" To 0.035"

0.040" To 0.060"
RIBBON-REVERSE

ARM SETSCREW >

RIBBON-REVERSE ARM -
RIBBON" SPOOL BRACKET——————»)_

RIBBON-REVERSE SHAFT io

°

Poe

Ig a 108
RIGBON-REVERSEBRACKET MOUNTING serews——<| ‘SHAFT COLLAR SETSCREW

2) SOME END PLAY,
RIGBON- REVERSE NOT MORE THAN 0.008'
SHAFT COLLAR RIBBON-REVERSE SHAFT
RIBBON - REVERSE LINK SETSCREW
SHAFT LINK Gena

Figure 199. Ribbon-reverse shaft, old style. a
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vrV2 To 4-72 02 To stant ARM Moving,
RIBBON-REVERSE ARM

RIBBON-SPOOL CUP:

RIBBON-SPOOL BRACKET

BRACKET MOUNTING SCREWS

——RIBBON-REVERSE ARM BACKSTOP

SPRING-BLOCK SETSCREW

RIBBON-REVERSE YIELD SPRING

RIBBON-REVERSE SPRING BLOCK

RIBBON-REVERSE SHAFT

TL 53610S-8

Figure 200. Ridbowreverse 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 pla
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.

c. Aprusrmenr. Position the ribbon-reverse
shaft links by means of their setscrews. At the
same time make sure that the ribbon-reverse pawl
links do not bind at their shoulder screws, and that
the right ribbon-reverse shaft link clamping screw
does not interfere with the screw by means of
which the ribbon-feed ratchet friction spring is
anchored to the carriage casting.

227. Ribbon-Spool Cups and Ribbon-Reverse
Arm Backstops

(figs. 198 and 199)

a. Prerarst
riage.

jon. Remove the type-bar car-

. Requmements. The centers of the ribbon
rollers should be % to 7% inch in front of a line
through the centers of the ribbon spools, with the
rear of the carriage 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 should
be no bind between the ribbon-spool shaft spur
gears and the vertical ribbon-feed shaft spur gears
at any point in their engagement.

c. Avsusraext. To adjust, position each rib-
bon-spool cup and ribbon-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 } ield mechanism.

0.015" TO 0.040"

270 4 LBs TO oj]
BAIL MOVINGRIBBON-REVERSE 5
PULL-BAR BAIL,

PULL-BAR BAIL rune

REVERSE PAUL. SPRING

RIBBON-REVERSE LEVER

RIBBON-REVERSE. PAWL

RIBBON-REVERSE. PAWL LINK

Sel unk
{IBBON- RE\ ‘ARM STOP170 2 02S TO START PAM. MOVING RIBBON REV nevense SHAFT
ul

eTLSSelISA

Figure 201.

9417335116

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.
arm.

b. Requirements. With the ribbon-reverse
pawl resting against the ribbon-reverse bail, apply
the push end of an 8-ounce scale 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 44 ounces
should be required to start the ribbon-reverse
arm moving.

ec. AprustMenr. 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)

a, Prevaration. Remove the type-bar carriage.
6. Requirements. 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 pawl moving. Move the ribbon-feed

230

shaft to its right position, and in the same manner
check the tension of the right ribbon-reverse pawl
spring.

c. Apsustaent. Replace with new springs.

231. Ribbon-Reverse Bail Springs
(fg, 201)

a, Preraration. Remove the type-bar carriage.
b. Requirements. 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-reyerse 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.

c. Avsustaent, Replace with new springs.

232. Type-Bar Backstop
(fig. 196)

Remove the type-bar carriage.
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 are held in
the type-bar guide. Make this check on the two
end pull bars and the middle pull bar.

ce. AvsustmeNt. To meet this requirement, set,
the up and down position of the type-bar back-
stop by means of its elongated mounting holes (fig.
1 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. It is preferable that the end type
bars rest against the backstop buffer strip along
its entire 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)

a. Prevaration. Remove the type-bar car-
riage.

®
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RIBBON-SHIFT LEVER:

2-1/2 TO 3-2 02S TO
START LEVER MOVING

Figure 202. Ribbon-shi:

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
guide.

¢. Apsusramnr. Position the _ ribbon-shift
lever bracket by means of its enlarged mounting
holes. Replace the ribbon-oscillator lever spring.

234, Ribbon-Oscillator Lever Spring,
(fig. 202)

a. Prevaration.
ringe.

Remove the type-bar car-

s. With the ribbon-shift lever
ved, hook an 8-ounce scale over the

lower end of the ribbon-oscillator lever and pull
horizontally toward the rear of the type-bar car-
riage. It should require a pull of 21% to 344 ounces
to start the oscillator lever spring moving.

c. Avsustaent. Replace with a new ribbon-

RIBBON-SHIFT LEVER
BRACKET MOUNTING SCREWS

Figure 203.

1 TO I-3/8 LBS TO START LEVER MOVING

RIBBON CARRIER

RIBBON-OSCILLATOR
ER SPRING

-RIBBON-OSCILLATOR LEVER

TLS3612SA

and ribbon-oscillator levers.

235. Ribbon-Shift Lever Spring
(fig, 202)

a, PREPARATION.

riage.
b. Requineaents. With the ribbon-oseillator

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.

Apsusraenr. Replace with a new ribbon-
shift lever spring.

Remove the type-bar car-

236. Margin-Bell Pawl Spring
(fig. 203)

a. Preraration. Remove the type-bar carriage.
}. Requmesents, Hook an 8-ouince scale, held

in horizontal position, over the margin-bell pawl,
just above the stop. A pull of % to 144 ounces

2 To \-V2 OZS TO START PAWL MOVING

-RIBBON-SHIFT LEVER SPRING

RIBBON-SHIFT LEVER BRACKET

=
RIBBON-OSCILLATOR LEVER

TL536138-4

Margin-bell parc.
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PULL-BAR SPRING BRACKET-

MOUNTING SCREW

SOME PLAY, NOT MORE THAN 0,004"

Se
TUs36i7s-a

Figure 206. Pull-bar spring bracket.

bracket. Tighten the serew. 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;
also’so that the end pull bar and at least one of the
other three pull bars have not more than 0.004-inch
clearance, 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)

Note, ‘This paragraph applies only to typing units
equipped with a three-section pull-bar bracket.

a. Preeararion. 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 left spring bracket and the type bar when the
type bar is in the type-bar guide.

b. Ava Loosen 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-
ance 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

241. Margin Adjusting Screw Arm Spring
(fig. 207)

Remove the type-bar carriage.
rs. With the notch in the right

margin adjusting screw arm engaged with the
detent spring, hook a 12-pound scale over the ad-
justing screw and pull at right angles to the arm
toward the rear of the type-bar carriage. Itshould
require a pull of 2 to4 pounds to disengage the arm
from the detent spring.

c. Apsustuext. Replace with a new spring.

242. Carriage Support and Pull-Bar Bail
Plunger Rollers

(fig. 102)

a, Preranatiox. Remove the type-bar car:

age support

oller shouldlers and the pull-bar bail plunger
turn freely without end play.

ec. Ansus 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

IT MARGIN. ADJUSTING-
(EW ARM

MARGIN ADJUSTING
REW

RIGHT MARGIN ADJUSTII
SCREW ARM im
210 4 LAS TO DISENGAGE
(ARM FROM DETENT SPRIN

TLss618s-4

Figure 207. Right margin adjusting screw and detent spring.
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seriously affect the alinement. Remove the type-
bar carriage, the ribbon, the two screws, and
Jockwashers mounting the type-bar guide to the
adapter plate, and the ribbon carrier after disen-
gaging it from the hook on the ribbon-oscillator
Jever. Then lift the type-bar guide off its dowels;
raise the type bar until it passes the ribbon-osci
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.
Tnsert 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
carrier on the type-bar guide engaging its lower
end in the ribbon-oscillator lever hook, and the:
type-bar carriage on the typing unit.

244. Type-Bar Guide Adapter Plate
(fig. 208)

@. Prevanation. Place the type-bar carriage
on the typing unit and then place the typing unit
‘on the base.

The characters in an
printed line must line up with each other within
Ys inch, To test for this requirement, type a

TYPE-BAR)
‘SEGMENT

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 %4 inch (fig. 179).

c. Apsusraenr. 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. Prevaration. Remove the typing unit from
the base and rest the typing unit on its right side.

6, Requimements. When the main shaft is
rotated, the selector cams on the selector cam
sleeve should line up with their respective selector
levers.

e, Avsustment. 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. Preraravion. Remove the typing unit from
the base and rest the typing unit on its right side.

6. Requirements. With the clutch driven
member fully cammed out of engagement with the
driving member by the clutch throw-out lever,
there should be 0.010- to 0.020-inch clearance be-
tween the ends of the clutch teeth. The clutch
throw-out lever should be free and should not
bind, with no perceptible end play.

e. Avsustment. Reposition the clutch throw-
out lever by means of its pilot screws.

247. Main-Shaft Clutch Throw-Out Lever

Spring
(fig. 210)

a. Prevaration. Remove the typing unit from
the base, remove the type-bar carriage from the
typing unit, and rest the typing unit on its right
side. Rotate the main shaft until the clutch teeth
are fully engaged.

S
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TRIP LATCH

THUMB SCREW

BELL GRANK

TRIP LATCH PLUNGER

INDEX ARM

SELECTOR MAGNET
STOP LEVER

STOP ARM

SELECTOR LEVER

SELECTOR CAM SLEEVE

Figure 209.

0.010" To 0.020

ARMATURE

MAIN SHAFT

TM2215-175

PIVOT SCREW

MAIN-SHAFT CLUTCH THROW- OUT LEVER

THROW-OUT LEVER SPRING

PIVOT SCREW

DRIVEN MEMBER.

DRIVEN MEMBER

MAIN-SHAFT CLUTCH SPRING

DRIVING MEMBER
TL s36195-8

jure 210. Main-shaft cluteh. :

DRIVING MEMBER.

1030 OZS TO SEPARATE
TEETH

Twe2is-176

Figure 211. Main-shaft clutch spring.

Hook an 8-ounce scale, 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

art the lever moving.
¢. Apsesraent, Replace with a new spring.

248. Main-Shaft Clutch Spring
(fig. 211)

a. Prevanation. 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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‘SPACING-SHAFT GEAR

ET
TL336215-4

Figure 212. Spacing-shaft gear and lower bearing bracket.

side. Rotate the main shaft until the low part
of the printing-bai s toward the bottom of
the typing uni

6, Requirements. With the teeth of the clutch
driven member resting against the teeth of the
driving member, but not engaged, hook a 32-ounce
scale 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 clutch 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 scale on the driven clutch mem-
ber. The clutch teeth should engage, top to top,
before the scale reading drops to 10 ounces.

Replace with a new spring.

249. Spacing-Shaft Lower Bearing Bracket
(fig. 212)

EPARATION. Remove the typing unit from

ts, Hold the spacing-eseape-
ment pawl away from the ratchet and rotate the
spacing gear shaft. ‘There should be a minimum
amount of play, without 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. Apsustments. 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-
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return operating lever spring and reposition the
eccentric against the bearing bracket.

250. Printing-Bail Shaft, Right Bearing
(fig, 213)

a. Prevaration. Remove the typing unit from
the base, the type-bar carriage from the typing
unit.

b. Requn rs, The printing bail should
have some end play, but not more than 0.015 inch.

c. Apsusraents. 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 screw arm on the carriage 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 carriage track, making sure that the car-
riage guide screw engages the slot in the carriage
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 carriage farther to the left,
making sure that the bell cranks engage their re-



PRINTING BAIL BLADES
LEFT SIDE ‘SOME CLEARANCE, NOT MORE THAN 0. a

FRAME. 2 = PRINTING BAIL SPRING
| 4

PRINTING
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PRINTING BAIL SHAFT]
LEFT BEARING [SPRING ADJUSTING

° LEVER SCREW
PRINTING BAIL-

SPRING ADJUSTING LEVER

i °

Figure 213. Printing-bail shaft, right bear

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
is between the printing-bail blades, When the ear-
riage 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 arm to its normal position.

252. Printing Bail
(fig. 214)

a, Prevaration. Remove the typing unit from
the base.

0.010" To 0.050".

{6-2 TO 8-1/2 LBS. To
[START LEVER MOVING

‘TM2215 ~ 177

b. Requim The pull bars should clear
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-ba ze 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.

c. Apsusraents. 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 cannot be obtained, it will be necessary to

CODE

L-BAR GUIDE

CARRIAGE-GUIDE SCREW LOCKNUT

CARRIAGE-GUIDE SCREW:

PRINTING-BAIL BLADE-
LOocKNUT

FULL BARS,

‘CONE
PRINTING-BAIL OPERATING ARM——

PRINTING-BallBOWSTING SCREW]
cannuace-suerort|| |
ROLLER

PRINTING BAIL-

FRONT CARRIAGE), i
TRACK a

‘SOME CLEARANCE, NOT MORE THAN 0.008" 11 536225-4

Firgue 21}. Printing bail and carriage track guide screw.
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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. Requirements. 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.

¢. Apsusraents. Replace with new sp ings.

262. Selector Separator Plates
(fig. 220)

a. Preraration. Remove the typing unit from
the base and the type-bar carriage from the typing
unit. Remove the rangefinder (par. 191).

b. Requirements. The leaf springs should ex-
ert a Light pressure against the swords.

c. Apa: Bend the leaf springs at the
narrow 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 necessary 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. Preraration. Remove the typing unit from
the base and the type-bar carriage from the typing
unit. Rest the typing unit upon its right side and
remove the range finder assembly (par. 191).

b. Requirements. The armature should move
freely on its pivot screws, with barely perceptible
end play. There should be some clearance (not
more than 0.008 inch) between the lower surface
of the armature locking wedge and the No. 1
sword under the following condition:

(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 diree-
tion to reduce the clearance (not more
than 0.008 inch) to a minimum,

¢. ApsusrMENts.
(1) If there is no clearance between the arma-

ture locking wedge and the No. 1 sword,
loosen the locknut on the upper pivot
screw and adjust to obtain the desired
cleara AY turn of the screw
equivalent to approximately 0.006 inch.
Remove the armature bracket and adjust
the lower pivot to obtain the proper arma-
ture end play. Replace the armature
bracket.

(2) If there is more than 0.008-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

9050" TO 0.060"

‘TM2215-178

~ Figure 220. Selector separator plates.
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‘SOME CLEARANCE, NOT MORE THAN 0.008"
TL536315-0

Figure 221. Selector armature,

264. Selector-Armature Bracket Link
(figs. 222 and 223)

a, Prevaration. ‘The typing unit is resting on
its right side and the rangefinder and motor-stop
mechanism are removed.

b. Requirements. When the No. 1 sword is
held 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
6-inch rule in Tool Equipment TE-50 or TE-
50-A as a straightedge.

c. Apa ustMENr.
(1) Unhook the locking lever spring.
(2) Loosen the magnet bracket mounting

screws, and move the bracket to its rear-
most position.

(3) Back off the armature stops.
(4) Loosen the armature bracket mounting

screws.

(5) Loosen the bracket link screws.
(6) Move 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) Hold the swords in a position midway.
between the two stop posts 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.

(9) Move the armature bracket to a position
where both armature-extension arms are
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
screw and a line through the center of the
sword will coincide.

(10) Hold the armature bracket 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.73370 LOCATING GAUGE.

NO. SELECTOR LEVER

TL 536325-0
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.

BS (2) With the 0.040-inch gage removed, re-
_ @ Preparation, ‘The typing unit is resting on peat the procedure given in paragraph
its right side and the rangefinder is removed from Gi hovel: Dhe tarmature - dxtensiot

the typing unit. ‘The armature stops are backed should leave the spacing arm of the
off. ‘The magnet bracket mounting screws are sword Hetorenthen blsdewets thaisword
Joosened and the magnet is moved to its rearmost aS io quising Gey Wee awe

position, ‘The armature bracket mounting screws these conditions there is some clearance
are friction tight, ‘The bracket eccentric is moved isis ae= has’ etween the sword and the stop post.
out of the way. The motor-stop mechanism is eeke (3) Unhook the armature spring at its ad-

b. Requirements. The position of the arma- REAR cal cles oe ore Be
ture bracket should be such as to provide some TTS gi Feces otk C9 9)
clearance, not more than 0.040 inch, between each (qaittiony vt to rata sine am GH aS
sword and either stop post. ‘Test for this require No. 1 sword against the selector arma-
enters lowes 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’peak of its the armature extension just leaves the

cam. With the armature in its uoper- 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 clearance 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.

ARMATURE PIVOT
BRACKET-LINK SCREW
BRACKET ECCENTRIC

‘STOP POST

CLEARANCE
NOT MORE THAN
0.040"

ADJUSTING SCREW

BRACKET LINK:
ARMATURE SPRING:
ARMATURE- BRACKET SCREWS

ARMATURE BRACKET
UNOPERATED STOP SCREW:
OPERATED STOP NUT-
ARMATURE:
MAGNET CORE

MAGNET- BRACKET
MOUNTING SCREWS

MAGNET BRACKET-

‘SWORD

LOCKING LEVER

SELECTOR-LEVER SPRINGS

SELECTOR CAM
NO. SELECTOR LEVER
0.002" To 0.007"

LLOCKING-LEVER SPRING

-ARMATURE EXTENSION
TL 53633S-A

Figure 223. Selector magnet and armature mechanism.
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¢. ApsustENt,
(1) Tighten the armature bracket mounting

244

0035" To 0.037"

ARMATURE EXTENSION:

SELECTOR CAM.

NO. SELECTOR LEVE! M2215-179

Figure 224. Sword arm clearance.

serews just enough 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) Tf the clearance is more than 0.040 inch,
move the bracket in a direction to bring
the armature toward the sword.

(b) 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

tightened, move the bracket eccen-
tric against the bracket and tighten the
screw.

Note. ‘The eccentric and bracket link deter-
mine the position of the armature bracket. If it
is necessary at any thme to remove the armature
bracket, it may be removed simply by removing.
the two bracket screws, In replacing
bracket, hold the armature bracket against the
ec je while the two bracket screws are
tightened.

ADJUSTING NUT

266. Armature Stops
(fig. 224)

a. Preraration. 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. Requirements. The right and left
vor 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.

ce, ApsustM .
(1) To adjust the clearance of the right arm,

reposition the armature stop serew (fig.
3) with the armature in its unoperated

position.
(2) To adjust the clearance of the left arm,

reposition the armature stop nut with the
armature in its operated position. If
necessary, remove the nut and pinch the
slotted portion (fig. 225) to make the nut

TL50089
igure 225. Pinching armature stop nut.

a
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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. 226)

a, Preparation. 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.

b. Requirements. 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.

c. Avsustenr, Loosen the locking wedge
locknut (fig. 221). Position the locking wedge
forward or backward in its slot in the armature
extension. Tighten the lock nut. Rehook the
locking lever spring.

Note. When making this adjustment on typing units
equipped with motor-stop mechanism, set the motor-stop
pawl latch so that the shoulder of the latch is against the
front face of the armature extension (fig. 221).

268. Armature Locking Lever Spring Tension
(fig.226)

a. Prevanation. ‘The typing unit is resting on
its right side and the range finder is removed. The
magnet bracket mounting screws are loosened and
the magnet bracket is moved to its rearmost pé
tion. The motor-stop mechanism is removed.

0.008" To 0.01:
ARMATURE LOCKING WEDGE

ARMATURE. EXTENSION:

LOCKING CAM

1070 14 02 TO START]
LEVER MOVING

b. Requirements. With the locking lever on
the high part of the locking cam, hook a 32-ounce
scale 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.

b. At this point in the adjustment procedure
sequence, the motor-stop mechanism is removed
from the equipment. Replace the motor-stop
mechanism as follow

(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. Preraratto Remove the typing unit from
the base and place the typing unit on its right
side. Remove the rangefinder assembly.

b. Requirements. 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

LOCKING-LEVER SPRING

7L536298-4
Figure 226. Armature locking wedge.
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INNER MOTOR-STOP PAWL

MOTOR-STOP PAWL SPRING
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NOT LESS THAN 0!
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LOCKING CAM
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START LEVER MOVING

RELEASE-LEVER STUD

MOTOR-STOP LEVER

OUTER MOTOR-STOP PAWL

MOTOR-STOP RELEASE-LEVER ECCENTRIC
0.010" To 0.025"

OTOR-STOP PAWL BACKSTOP

MOTOR-STOP PAWL LATCH

LOCKING NUT

‘MOTOR STOP-LEVER ECCENTRIC

TACT HELD OFF
ILE TAKING GONTAGT-

LEVER SPRING TENSION

MOTOR-STOP CONTACT-
LEVER SPRINGMOTOR STOP-LEVER BRACKET—!

MOTOR-STOP RELEASE-LEVER:
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= AES TS*—— ECCENTRIC SCREW
H 4-1/4 TO 5-1/4 OZS. TO

START LEVER MOVING

UISOME CLEARANCE, NOT MORE THAN 0.006"

Figure 227.

rear surface of the motor-stop pawl latch 0.010 to
0,025 inch when the armature is held in the mark-
ing position.

c. Apsusraent. 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, Prevaration. The typing unit is resting on
its right side and the rangefinder is removed.

bd, Requimes 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 latch. ‘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.

c. Avsustwent. Position the motor-stop lever
eccentric.
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INSHIFT-ON-SPACE CUTOUT LEVER

“SPACE FUNCTION-LEVER EXTENSION

TLS3635S-A
Mechanicat 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.

s. With the platen in the
ion, set up the MOTOR-STOP com-

bination (upper case 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 should 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.

c. Apsusratent. Loosen the backstop screw
Jocknut and position the backstop screw. Tighten
the locknut.

273. Motor-Stop Pawl Backstop
(fig. 227)

a, Preraration. The typing unit is resting on
its right side and the rangefinder is removed.

%. Requmemenrs. 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.

ce. Avsustaent. Loosen the motor-stop pawl
backstop mounting nut and rotate the backstop.
‘Tighten the nut.

274. Motor-Stop Release Lever Eccentric
(fig, 227)

a. Prevaration. The typing unit is resting on
its right side and the rangefinder is removed.

’. Requirements. 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 eccentric 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.

c, Aprusraent. Loosen the motor-
lever eccentric mounting screw. P
tor-stop release lever eccentric.
mounting screw.

Tighten the

275. Motor-Stop Pawl Spring Compression
(fig. 227)

a. Prevanarion. The typing unit is resting on
its right side and the rangefinder is removed.

b. Requirements. With the printing bail in its
extreme rear position, hook an 8-ounce seale, held
in a 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. Prevaration. The typing unit is resting on
its right side and the rangefinder is removed.

b. Requirements. 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 S-ounce scale over
the head of the screw which mounts the motor-
stop lever eccentric, and pull toward the rear of
the teletypewriter. A pull of 1 to 144 ounces
should be required to start the lever moving.

ce, ApsUSTMENT.
(1) Position the motor-stop lever spring

bracket on the post of the selector unit.
Replace the motor-stop lever spring with
anew 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. Prevaration. The typing unit is resting on
its right side.

b. Requirements. Hold off the contact spring
located on the front of the typing unit if it rests
on the motor-stop contact lever. Hook an 8-ounce
scale in the contact lever spring hole and pull in
line with the spring. A pull of 4% to 54% ounces
should be required to start the contact lever
moving.

c. Apsusruent. If the motor-stop contact
lever spring fails to meet the requirements, replace
it with a new spring.

278. Motor-Stop Function-Lever Spring Ten-
sion

(fig. 228)
a. Prevanation. The typing unit is removed

from the base. Place the typing unit in its normal
upright position.

2, Requireaents. With the motor-stop fune-
tion lever resting against the rear edges of the
yanes, 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 pull of 5 to6 pounds
should be required to start the lever moving.

c. Avsusraent. If the motor-stop funetion-
lever spring fails to meet the requirements, replace
it with a new spring.
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Figure 228. Mechanical motor-stop contacts.

279. Stop Lever Eccentric Screw
(fig. 229)

a, Preraration. ‘The rangefinder assembly is
removed from the typing unit.

b. Requt s. Thestop lever on the range-
finder assembly should overtravel the latching sur-
face of the trip latch not more than 0.006 inch,

. Avs r. Position the stop lever eccen-
ew by loosening its locknut and turning the

ser: When tightening the nut, be
care urb the adjustment.ful not to di

280. Stop Lever Spring Tension
(fig. 230)

a. The range-finder assembly is removed from
the typing unit.

6. With the range-finder assembly bottom side.
up, and with the trip-latch plunger held operated,

>| | SOME CLEARANCE, NOT MORE THAN 0006"

"AT LEAST 0002"
| ea

STOP-LEVER PLATE—=[ I

STOP-LEVER

(ARMATURE TRIP- OFF
ECCENTRIC SCREW

ECCENTRIC SCREW

STOP LEVER

170 I-1/2 0zS. TO __
‘START LATCH MOVING

TRIP-LATCH PLUNGER

TRIP-LATCH SPRING

TRIP LATCH

‘TM2215-180

Figure 229. Rangefinder assembly.
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‘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 % to 144
ounces should be required to start the lever moy-
ing. If the stop lever spring fails to meet the
requirements, replace with a new spring.

281. Trip-Latch Spring Compression
(fig. 22:

a. The ran, removed from
the typing unit.

b. Hold the range-finder assembly in a horizon-
tal position, as illustrated in figure 229. Apply the
push end of an 8-ounce scale, held in a vertical
position, to the trip latch as near to the stop lever
as possible; push up. A push of 1 to 144 ounces
should be required to start the trip latch movi
Tf the trip-latch spring fails to meet the require-
ments, replace with a new spring.

ce. Remount the range-finder assembly. Be care-
ful that the trip-latch plunger does not jam against
the armature trip-off eccentric serew.

finder assembly i

282. Armature Trip-Off Eccentric Screw
3.

a. Pree,
on the ty

‘The range-finder assembly is
ing unit and the typing unit is resting

on its right side. ‘The magnet-bracket_ mounting
screws are loosened and the magnet bracket is
moved to its rearmost position. ‘The motor-stop
mechanism is removed.

b. Requirements.
(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-latch 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.

ce. ADJUSTMENTS.
(1) To obtain correct clearance, position the

armature trip-off eccentri by
loosening its locknut and turning the
serew. ‘Tighten the locknut.

(2) The second requirement (par. (2)
above) serves as a check on the trip-off
eccentric-screw adjustment and also on
the adjustment of the armature stops
(par. 266).

(ARMATURE TRIP-OFF
ECCENTRIC SCREW

SOME CLEARANCE
TRIP LATCH

NOT MORE THAN 0.002" STOP LEVER

TM2215-181
Figure 231. Armature trip-off eccentric screw.
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283. Selector Magnet Coil Adjustment
(fig. 293)

The left edge of the core of the left magnet coil
should aline within 14, inch with the left edge of
the armature. Adjust by means of the magnet
coil mounting serews.

284. Magnet Bracket
(fig. 223)

a, Preparation. The typing unit is resting on
its right side. ‘The magnet-bracket_ mounting
screws are loosened and the magnet bracket is
moved to its rearmost position. The motor-stop
mechanism is removed.

b. Requirements. 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
aline with the edges of the armature.

c. Apsustment. 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 mea: fy
(par. 209). Connect the teletypewriter to a power
outlet and, if possible, to another teletypewriter
(as a source 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.

b. 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.

?This clearance should be 0.003 to 0.010 inch when a
chromium-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
(8) 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.

c. Position the armature spring adjusting screw,
as follows:

(1) Tun the armature spring ad
serew in a clockwise direction until er-
rors show in the RY.

(2) Turn the adjusting screw 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 screw
in this position.

d. Recheck the orientation range (par. } above).

286. Shift Mechanism

a, ‘Tests and adjustments for the shift mecha-
nism are described 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 efficient, se-
quence for making tests and adjustments of the
shift mechanism is as described in the following
paragraphs.

287. Platen Unit Pilot Screws
(figs. 232 and 236)

a. Preraration. The typing unit may be on or
off the base.

6. Requenents. The platen unit should be

o



=> midway between the side frames and should be
free on its bearings without side play.

e. Avsusruent. 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 screw until the platen unit has some side
play. Turn the pilot serew 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 screws to the ewtent 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:
UNE-FEED CHECK-LEVER SPRING:
LINE-FEED CHECK-LEVER SHAFT-

LETTERS STOP SCREW-
STOP-SCREW LOCKNUT-
PLATEN-SHIFT STOP POST
PLATEN DETENT ROLLER

SHIFT DETENT

STOP-SCREW LOCKNUT
SHIFT DETENT SPRING
SHIFT VERTICAL LINK

LINE-FEED BAIL.

b. Requirement. 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
screw and the platen pilot screw.

c. Apausrxn 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, Prevaration. The type-bar carriage should
be in place on the typing unit. Remove the ribbon
from the ribbon carrier.

b. Requmeaents. With the platen in LTRS
position and the letter N type bar held lightly
against the platen, the curved surface of the letter

‘2703075 TO STARTteverhovine
(204 OZS TO START
[PAWL MOVING
LINE-FEED PAWL
SINGLE- DOUBLE.
LINE-FEED DETENT

\-/4 T03-1/4 LBS
TO SHIFT LEVER

SINGLE-DOUBLE LINE-[FEED DETENT SPRING
MOUNTING SCREW

LINE-FEED PAWL SPRING
[SINGLE-DOUBLE
LINE-FEED LEVER

PLATEN SHAFT
[SOME CLEARANCE, =NOT MORE THAN 0.OI5'

PILOT SCREW

LINE-FEED PAWL LEVER

LINE-FEED LINK TURNBUCKLE
INE-FEED VERTICAL

TL 53640S-A
Figure 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
and platen. ‘The impression made by the carbon
on the paper should be of uniform shade.

c. Avsustment, If the shading is lighter at
the bottom of the characte: ise the LTRS stop
screw. If the shading is lighter at the top, lower
the screw.

290. FIGS Stop Screw
(fig. 232)

a. Prevaration. ‘The type-bar carr
place on the typing unit. Install th
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 LTRS position.

srment. Raise or lower the FIGS stop

291. Figures, Letters, and Line-Feed Function-
Spring Tensionslevi

(fig. 233)

a. Prevaration. Remove the type-bar carriage
from the typing unit; place the typing unit on its
right side.

b. Requireme Select the blank combina-
tion and rotate the main shaft until the printing
bail is in its extreme for Hook a
32-ounce scale over the rear extension of the FIGS,
LYRS, and LINE FEED function levers (in
turn) just in front of the lobes which engage 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
each of these function levers moving. When
checking these tensions, hold the push bars away
from the function levers.

c. Apsustment. If any function-lever spring
fails to meet the requirements, replace it.

292. Space Function-Lever Spring Tension
(fig. 233)

a. Preranation.
its right side.

The typing unit is resting on
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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.

¢c. Apsustaent. If the space function-lever
spring fails to meet requirements, replace it with
a new spring.

293. Blank Printing and Spacing Cut-Out
Function-Lever Spring Tension

This adjustment applies only to teletypewriters
equipped with a special function lever to prevent
printing and spacing when the blank combination
is selected.

a. Preraration. The type-bar ze is re-
moved from the typing unit and the typing unit
removed from the base. Place the typing unit in
its normal upright position.

b. Require Rotate the main shaft until
the printing bail is in its extreme rear position.
‘Then unhook the blank printing and spacing eut-
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.

c. Asusruent. If the printing and spacing
cut-out function-lever spring fails to meet require
ments, replace with a new spring.

294. Function-Bail Blade
(fig. 235)

If the LERS and FIGS shift mechanism has
not been adjusted, it will be necessary to loosen
the mounting screws 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. Prevaration. 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

P
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(2)

PRINTING BAlL-

CAM SURFACE: =

FUNCTION BAIL

FUNCTION-BAIL BLADE.

MOUNTING SCREW-

Figure 235.

selected function lever, there should be
0,004- to 0,015-inch clearance between the:
rear edge of the No. 1 vane and the back
of the notch in the selected function lever:
(fig. 235).
With the unshift-on-space cut-out lever
(fig. 233) released from the lower exten-
sion of the space function lever, place
the platen in the FIGS position, select the
space combination, and rotate the main
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).

c. ADJUSTMENT.
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a)

(2)

(3)

Select the FIGS function lever. Raise
or the lower the right (with respect to the
front of the typing unit) end of the fune-
tion-bail blade in its mounting slots to
obtain 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
lever.
If requirements are not met when the
LITRS and space function levers are se-
lected, it may be necessary to readjust

FUNCTION-LEVER BAIL,

i-———— 0.004” To 0.015"

NO.1 VANE,

cs
FUNCTIONLEVER
BAIL ROLLER

6TH VANE,

FIGURES
FUNCTION LEVER

TL s36425-a

Function bail.

¢. Aprustaes

tached mechanism (fig. 228) from its mounting
post and loosen the cut-out lever eccentrie-serew:
nut, Position the cut-out lever and the eccentric my (

>

both ends of the function-bail blade to
obtain specified clearances.

295. Unshift-on-Space Cut-Out Lever
(figs. 227 and 233)

a. Preraration. The typing unit is resting on
its right side.

b. ReQuimeMENts.
(1) If it is desired that the platen return to

the LTRS position when the space com-
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-serew locknut
to hold the cut-out lever in this position.
If it is desired that the platen should not
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.

Remove the T lever and at-

oe
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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).

6, RequimeMENTs.
(1) Place the platen in the FIGS position

(up). Select the, LTRS combination.
Rotate the main shaft until the function-
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.

(2) Place the platen in the LERS 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 screw.

c. ADJUSTMENT.
(1) Place the shift bell crank 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 tumbuckle
on the shift link so as to equalize (within
0.010 inch) the clearance between the
function-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

sition.
Select the LTRS and FIGS combinations
alternately and check for the specified
clearances between the shift stop post and
the LTRS and FIGS stop screws 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

(2

either clearance is less than 0.010 inch,
move the shift bell crank operating-lever
bracket toward the rear.

(3) 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. b above).

(4) Rehook the shift-detent spring and the
platen balance spring.

297. Platen Balance Spring Tension
(fig. 236) :

a. Preparation. The typing unit may be on or
off the base.

6. Requirement. With the platen in LTRS
position, unhook the platen balance spring from
the platen unit side frame. It should require 344
tod pounds to pull the spring to position length on
units equipped with cast-iron platen brackets;
1¥, to 2 pounds on units equipped with aluminum
platen brackets. Rehook the platen balance
spring.

c. Avsusrment. If the platen balance spring
fails to meet requirements, replace it with a new
spring.

298. Shift Detent
(fig. 232)

a. Preparation. ‘The typing unit may be on or
off the base.

b. Requimements. 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. Preparation. The typing unit may be on
or off the base.
. Requirements. Hook a 25-pound scale 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.

c. Apsusrmenr. 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 valance spring.

300. LTRS and FIGS Push-Bar Spring Tensions
(Bg. 234)

a, Preranation. Place the typing unit on its
right side.

6, Requirements. 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 LERS 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.

¢. Apsusrment. 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.

ec. 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. Preraration. The typing unit may be on or
off the base.

b. Requmements. The platen shaft should
have some end play, not more than 0.004 inch.

e. Angustment. Position the friction assembly
‘on the platen shaft by loosening the friction as-
sembly setscrews and moving the friction assembly
as required. ‘Tighten the setscrews.

303. Single-Double Line-Feed Detent
(fig. 232)

a. Prevaration. The typing unit may be on or
off the base.

6. Requirements. When the single-double
line-feed lever is shifted from the single to the
double line-feed position, or vice versa, the hump
on the detent spring should travel equally on
either side of the detent.

c. AvsustmeNT. Position the detent by loosen-
ing its mounting screw and moving the detent as
required. Tighten the mounting screw.

e
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304. Single-Double Line-Feed Detent Spring
Pressure

(fig. 232)
a. Preraration. The typing unit may be on or

off the base.
}, 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 1%4 to 314 pounds is
required to move the lever to the double line-feed
position.

c. Avsusrmenr. If the single-double line-feed
detent spring fails to meet requirements, replace
with a new spring.

305. Line-Feed Detent Lever

a. Preparation. The typing unit may be on or
off the base.

b. Requinestenrs (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.

c. Apsustaent (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, Prevanarton. The typing unit is removed
from the base.

2. Requinements. With the single-double
Jine-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. Under
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 ina direction to make the clearance a maximum
by pressing forward on the line-feed pawl.

c. AvgustmeNT. 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. 238)

a. Preparation. Place the typing unit on its
right side.

}. Requmemenr. With the printing bail in its
extreme rear position, apply the push end of an
8-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 144 to 244 ounces is required to start the
push bar moving.

ce. Avsustment. 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. Preraration. ‘The typing unit may be on or
off the base.

b. Requirements. With the typing unit in its
normal upright position, hook a 12-pound scale
over the head of the detent roller mounting screw
and pull at right angles to the detent lever. A
pull of to 6 pounds is required to start the detent
lever moving.

c. Avsustment. 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. Requirements. 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.

c. Avsusramnt. 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.

b. Requirements. 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 ratchets having 37 teeth are used. (When
counting the notches, start with the notch just
above the detent roller.) When the check screw
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.

e. Apsustment. Loosen the line-feed check-
serew locknut and position the check screw to
meet requirements. ‘Tighten the locknut. Rotate
the platen roll and check the clearance in each
notch of the ratchet. If necessary, loosen the
clamping nut of the line-feed check post stop
screw, and back off the stop screw before making
the adjustment.

311. Line-Feed Check Post Stop Screw
(fig. 236)

a. Preranation. ‘The typing unit may be on or
off the base.

b, Requirements. Hold the line-feed check
post stop screw down against the crossbar casting.
When the platen is rotated, the line-feed check
post stop screw should clear each detent ratchet
tooth by 0.015 to 0.030 inch. Check every eighth

* or ninth tooth on the detent ratchet.
c, Avsusraent. Loosen the check post clamp-

ing nut and position the line-feed check post stop
screw. 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. Preraration. The typing unit may be on
or off the base.

b. Requirements. 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.

c. Avsusrment. Loosen the line-feed check-
lever setscrew and position the line-feed check
lever. Before tightening the setserew, make sure
that the shaft has some end play, not more than
0.004 inch. When checking the clearance between
the line-feed check screw 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. Prevaration. ‘The typing unit may be on or
off the base.

b, Requmements. With the line-feed pawl in
the forward position, hook an 8-ounce scale under
the head of the check-lever setserew and pull at

ight angles to the setscrew. A pull of 2 to 3
ounces should be required to start the lever mov-
ing.

ec. Avsusrment. If the line-feed check-lever
spring fails to meet requirements, replace it with
‘a new spring.

314. Pressure Roll
(fig. 237)

a. Preraration. 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 549 to 74o-inch clearance
between the boss just to the rear of the

Release Shaft Collars
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PLATEN-SHAFT BOSS
TSCREWS

PRESSURE-ROLLER TENSION SPRING,
‘ADJUSTING LEVER SCREWS

PLATEN BRACKET:

‘SOME END PLAY,
NOT MORE THAN 0.004"

'

L_pressuRE-ROLLER RELEASE SHAFT—
LpRESSURE-ROLLER RELEASE-LEVER SHAFTS:

SETSCREWS-

LOCATING COLLARS

cams:

TL 53644-SA

Figure 237. Pressure roller release mechanism.

platen shaft boss and the pressure roller
release shaft arm when the arm is oppo-
site the boss.

o, ADsUSTMENTS.
(1) Adjust the end play by moving the left

collar.
(2) Adjust the clearance of the pressure rol-

r ler release shaft arm by moving the right
collar.

"G

315. Pressure Roller Release Cams
(fig. 238)

a, Prerararton, ‘The typing w
or off the base.

3, Requirements, With the pressure roller re-
lease shaft arm in its rear (with respect to the
front of the typing unit) position, the high parts

it may be on

PRESSURE-ROLLER RELEASE SHAFT ARM

of both of the pressure roller release cams should
rest on the high parts of their respective pressure
roller release levers.

¢. Avgesraexr. Position the cams on the re-
ease shaft by loosening the release cam setscrews
and moving the cams as required. Tighten the
setscrews.

316. Pressure Roller Tension Spring
(fig. 238)

a. Prevanation. The typing unit may be on
or off the base.

}. Requumestenrs. With the pressure roller re-
lease shaft arm in its forward position, hook a 12-
pound scale over the lower end of each pressure
roller tension spring adjusting lever, in turn, just
above the spring, and pull in line with the spring.

PRESSURE -ROLLER TENSION
PRING ADJUSTING-LEVER SCREW

LockKNUT

~ PRESSURE-ROLLER RELEASE LEVER.

PRESSURE-ROLLER TENSION-
RING ADJUSTING LEVER

castin

510685 TO START
Lever MOVING

RELEASE'LEVER SHAFT PRESSURE-ROLLER TENSION SPRING
RELEASE-CAM SETSCREW

PRESSURE-ROLLER RELEASE CAM PRESSURE-ROLLER RELEASE SHAFT
TL 53645-SA

~ 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.

¢. Avsustment. 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. Prevaration. The typing unit may be on
or off the base.

®. Requirements. 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 %4 to %» inch.

¢, ApsusrmeNt. Position the release lever
shafts by loosening their setscrews and moving the
shafts as required. ‘Tighten the setscrews.

318. Paper Chute Springs Tension
(B, fig. 239)

a, Prevaration. The typing unit may be on
or off the base.

b. Requirements. 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.

e. Apsusrat 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 bosses on the platen
crossbar, 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)

Note. Omit this adjustment if the teletypewriter is
equipped with sprocket feed mechanism,

a. Preraration. The typing unit may be on or
off the base.

’. Requmements. 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 814 inches wide is used, the
outer edge of the lower portion of each finger
should be within %» 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 8% inches wide is used, the left finger
should be moved inward correspondingly.

¢. Asusraenr. 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. Preparation. The typing unit may be on or
off the base.

b. Requirements. 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.

¢. Apsusraent. 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. Preraration. The typing unit may be on or
off the base.

+. Requirements. 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.

¢. Avsustment. Loosen the paper straight-
ener rod stops mounting screws and position the
stops by means of their slots. ‘Tighten the mount-
ing screws.

(o
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PAPER-GUIDE SETSCREW- 0.040' TO 0.050"

PAPER GUIDE

PAPER-FINGER SHAFT STOP POST:
TL 53646-SA

Figure 239. Paper chute, paper fingers, and paper straightener rod.

323. Paper Straightener Rod Springs Tension
(B, fig. 239)

a, Preparation. ‘The typing unit may be on or
off the base.

b, Requirements. 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. ApsUSTME! If either paper straightener
rod spring fails to meet requirements, replace the
defective spring.

324. Paper Guides
(A, fig. 239)

a. Preranation. The typing unit may be on or
off the base.

b. Requireatents. 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.

¢, Apsusraent. Position the paper guides on
the shaft by loosening the paper guide setscrews
and moving the guides as required. Tighten the
setscrews.

94173351 18

325. Spacing Escapement Pawl Operating
Arm

(fig. 240)
a, Preraration. Install the typing unit on the

base.
6. Requirements. 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.

c. Apsusraent. Loosen the spacing escape-
ment pawl operating arm mounting screws and po-
sition the arm. Tighten the mounting screws.

326. Spacing Escapement Pawl Spring Ten-
sion

(fig. 240)

a. Preraration. The typing unit is removed
from the base.

b. Requimestents. Rotate the main shaft until
the printing bail is in its extreme rear position.
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‘SPACING ESCAPE!
PAWL OPERATING ARM

101014 07S To START]
PAWL MOVING

0.020'T0 0.040"

‘SPACING ESCAPEMENT RATCHET

TL53647-SA

Figure 240. Spacing escapement pawls.

Hook a 32-ounce scale under the front spacing es-
capement pawl at the point where the pawl rests
against the escapement pawl operating arm; pull
straight up. A pull of 10 to 14 ounces should be
required to start the pawl moving.

c. Avsusrment. If the spacing escapement
pawl spring fails to meet requirements, replace it
with a new spring.

327. Margin-Bell Hammer
(fig. 241)

a. Prevaratton. The typing unit may be on or
off the base.

6. 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.

ec. Avsusraent. Bend the bell hammer arm
along its entire length, avoiding a sharp bend at.
any point.

328. Margin-Bell Hammer Spring Tension
(fig. 241)

a. Prevaration. The typing unit may be on or
off the base.

b. Requirements. Hook a 32-ounce scale over
the bell hammer arm directly below the spring
and pull in line with the spring. A pull of 101%
to 13% ounces should be required to start the arm
moving.

ce. Avsusrment. If the margin-bell hammer
spring fails to meet requirements, replace it with
‘a new spring.

329. Signal Bell Hammer Spring Tension
(A, fig. 242)

a, Preraration. The typing unit may be on or
off the base.

6. Requirements. With the bell latch bar in
its latched position, hook an 8-ounce scale over the
upper end of the bell hammer arm extension. Pull

0.020" TO 0.060"

TL53648-SA

Figure 241. Margin-bell hammer.
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at right angles to the inner straight edge of the
extension. A pull of 8 to 5 ounces should be re-
quired to start the bell hammer moving.

¢. Avsusrament. 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)

a. Prevanatton. Remove the typing unit from
the base and place the unit on its right side.

b. 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 latch, the clearance between the bell latch
bar and the lobe on the rear extension of the bell
function lever should be 0.004 to 0.010 inch.

¢. Avgusrment. Add or remove shims between
the latch and the function-lever comb.

331. Signal Bell Latch-Bar Latch
(A, fig. 242)

a. Prevararion. The typing unit is resting on
its right side.

b. Requirements. With the main shaft rotated
until the function 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 latch. When checking this clearance,
the shoulder on the bell reset bar should be fully
engaged with the function-bail blade.

c. Apsustaenr. 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)

a. Prevaration. The typing unit may be on or
off the base.

b. Requirements. With the bell lateh bar in
its latched position, the clearance between the bell
hammer arm extension and the bell operating lever
should be 0.020 to 0.040 inch.

e. Avsusrment. Loosen the mounting screws
and position the backstop by means of its mount-
ing slots. Tighten the mounting screws.

333. Signal Bell Operating-Lever Spring Ten-
sion

(A, fig. 242)

a. Preraration. The typing unit may be on or
off the base.

b. Requmements. 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 1% to 2% pounds should be re-
quired to start the lever moving. Rehook the bell
reset-bar spring.

c. Avsusrment. 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 8-ounce scale
over the reset bar, just in front of the shoulder,
and pull at right angles to the reset bar. A pull
of 3to5 ounces should be required to start the reset
bar moving.

c. Apsusraent. 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. Prevaration. The typing unit is resting on
its right side.

bd. Requirements. Select any character and
rotate the main shaft until the bell function lever
rests against the vanes, but is not selected. Hook
a 12-pound seale 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.

c. Avsusraent. Replace with a new spring if
the signal bell function-lever fails to meet require-
ments.
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Figure 242. Signal dell mechanism.

336. Carriage-Return Latch-Bar Latch Shims
(fig. 248)

a. Prerararion. The typing unit is resting on
its right side.

b. Requirements. 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

z SHIMS
(-3/4 T0 2-14 LBS TO

ISTART LEVER MOVING

BELL LATCH-BAR LATCH

on the rear extension of the carriage-return func-
tion lever. When checking this clearance, the
shoulder on the carriage-return latch bar should
be fully latched on the latch similar to the signal
bell latch-bar latch shims adjustment (par. 330
and A, fig. 242).

e. Apsustment. Add or remove shims between
the carriage-return latch-bar latch and the func-
tion-lever comb.

iG~LEVER
STOP SCREW

‘TL53650-SA

Figure 243. Carriage-return mechanism.
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337. Carriage-Return Latch-Bar Latch
(fig. 243)

a. Preparation. The typing unit is resting on
its right side.

6. Requirements. With the main shaft rotated
until the function bail is in its extreme rear posi-
tion, the clearance between the shoulder on the
carriage-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).

¢. Ansustment. 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. Prevaration. The typing unit may be on or

off the base, and the rear of the unit toward the
operator.

6. Requirements. With the front end of the
dash-pot lever held in its extreme left position,
clearance 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 diree-
tion to make the clearance a minimum.

c. Avsustuenr, 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

339. Carriage-Return Lock-Bar Latch Spring
Tension

(fig. 244)
a. Preranatton. The typing unit may be on or

off the base, and the rear of the unit toward the
operator.

®. Requinestents. With the carriage-return
lock-bar latch unlatched, resting on the upper part
of the carriage-return lock bar, hook a 32-ounce
seale 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.

ce. Avgustment. 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. Preraration. Remove the typing unit from
the base.

b. Requirements. 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 carriage-return
clutch members should be 0.010 to 0.020 inch.

ec. Avsustmenr. To obtain the required clear-
ance, adjust the length of the lock bar,

(1) Before adjusting the length of the lock
bar, take up the play between the car-
riage-return clutch-driven member and
its mounting screw, as follows:

(a) Place the typing unit on its back.
(b) Rotate the spacing shaft until the

mounting screw of the carriage-return
clutch-driven member is accessible.

(c) Operate the dash-pot lever to engage
spring. the clutch teeth.

‘SOME CLEARANCE, NOT MORE THAN 0.002*
LEFT MARGIN ADJUSTING

CARRIAGE -RETURN LOCK-BAR LATCH
LOCK-BAR LATCH SPRING-
LOCK-BAR LATCH ECCENTRIC SCREW.

pesgennl 0.006"r0 0018 3 cu AS,

DASH-POT VENT SCREW-
c {elapug erm

*K BAR:

SOME CLEs
Exes

NOT MORE Hes} abe

10,10 02S TO STARTry HRS Sieve
DASH-POT LEVER

TLS365I-SA

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.
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.

(e

341. Carriage-Return Operating-Lever Stop
Screw

(figs. 243 and 244).

a, Prevaration. The typing unit is removed
from the base.

b. Requiresents. With the CAR RET com-
bination 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 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.

c. Avsusraent. Change the height of the
carringe-return operating-lever stop screw.

342. Carriage-Return Reset-Bar Spring Ten-
sion

(fig. 243)
a. Preraration. Place the typing unit on its

right side.
b, Requirements. Move the function bail to

its extreme forward position, and trip the car-
riage-return latch bar off its latch. Hook an 8-
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.

c. Apsusruent. 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

(fig. 243).

@. Preparation.
its right side.

6. Requmements. Select any character and
rotate the main shaft until the carriage-return
function 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 latch bar, and pull at
right angles to the lever. A pull of 134 to 21%4
pounds should be required to start the function
lever moving.

c. Avsusrment. If the carriage-return func-
tion-lever spring fails to meet requirements, re-
place it with a new spring.

‘The typing unit is resting on

344. Carriage-Return Operating-Lever Spring
Tension

(fig, 243)
a. Preraration. The typing unit is resting on

its right side.
b. Requirements. With the shoulder of the

carriage-return latch bar against its latch and the
carriage-return operating-lever spring unhooked
from the spring post, hook a 12-pound scale in the
carriage-return operating-lever spring eye. A
pull of 5 to7 pounds should be required to stretch
the spring to position length. Rehook the car-
riage-return operating-lever spring.

c. Apsustaent. 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, Preraration. ‘The typing unit is resting on
its right side.

b. Requirements. With the shoulder of the
carriage-return latch bar resting against its latch
and the carriage-return lock-bar latch held away
from the lock bar, apply a 12-pound push scale
to the end of the carriage-return clutch fork
which engages the latch link, and push downward
as nearly in line with the latch link as possible.
A pressure of 14% to 214 pounds should be re-
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LATCH LINK:

CARRIAGE -RETURN CLUTCH FORK:

'% To 2/2 LBS To START
DRIVING CLUTCH MEMBER MOVING

DRIVING CLUTCH MEMBER

ORIVEN CLUTCH MEMBER

TL 54666

Figure 255. Carriage-return clutch spring compression.

quired to start the clutch driving member moving
away from the driven member.

¢. Avsustaenr. If the carriage-return clutch
spring fails to meet requirements, replace with a
new spring.

346. Dash-Pot Lever Spring Tension
(fig. 244)

a. Prevaration. ‘The typing unit may be on
or off the base

b. Requmesmenrs. Unhook the dash-pot lever
spring from the spring post on the dash-pot lever,
and hook a 32-ounce seale 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
length. Rehook the dash-pot lever spring.

¢. Apsustuent. If the dash-pot lever spring
fails to meet requirements, replace it with a new
spring.

347. Spacing Stop-Lever Bracket
(fig. 246)

a. Preranation. 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.

ce. ADJUSTMENTS.
(1) Loosen the mounting screws and move the

stop-lever bracket up or down in its en-

RIGHT MARGIN ADJUSTING-SCREW ARM.
BRACKET MOUNTING SCREWS.

GROSS-ARM CASTING:
SPACING STOP LEVER.

SPACING STOI
LEVER SPRING)
‘SPACING STOP
LEVER BRACKET

0.040" TO 0.080"

SPACING STOP SLEEVE

FELT WASHER.

DRIVING DISK.

RIGHT MARGIN
\OJUSTING SCREW

TL 53652-SA
Figure 246. Spacing stop mechanism.
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larged mounting holes to meet the first
requirement (B(1) above).

(2) Move the stop-lever bracket horizontally
to meet the second requirement (b(2)
above).

(3) ‘Tighten the mounting screw.

348. Spacing Stop-Lever Spring Tension
(fig. 246)

a, Prevaratton. The typing unit is removed
from the base; the rear of the unit is toward the
operator.

6. Requirements. 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.

c. Apsustaent. If the spacing stop-lever
spring fails to meet requirements, replace it with
a new spring.

349. Carriage Guide Screws
(fig. 214)

a, Preraration. Place the type-bar carriage
on the typing unit. The typing unit may be on or
off the base.

6. Requirements. 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 screwheads and the
upper surface of the groove in the front carriage
track. Check for this clearance along the entire
travel of the carriage.

CODE BAR:

CODE-BAR STOP-

BELL-CRANK MOUNTING PLATE:

¢. Avsustaent. Loosen the locknuts and turn

the locknuts.

350. Code Bars and Bell Cranks
(fig. 247)

a. Preraration. Place the type-bar carriage
on the typing unit and then place the typing unit
on the base.

®. Requirements. 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, or vice versa,
loosen the mounting screws and move the
bell crank mounting plate up or down.
Moving the plate up will cause the bars
to move farther toward the left (toward
the marking position).

NO! BELL CRANK

ECCENTRIC BUSHING

TL 83653-SA
Figure 247. Code bar and bell crank,
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BACKLASH,
[NOT MORE THAN 0.006"

‘TL53654-SA

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 eccentric bushings.

(3) Make sure that the upper ends of the
bell cranks do not engage the code bars
deeply enough to bind.

351. Spacing Rack
(fig. 248)

a, Preraration. The type-bar carriage is in
place on the typing unit. ‘The typing unit may
be on or off the base.

6. 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.

c. Apsgustment. Loosen the spacing rack
mounting screws 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, Preparation. The type-bar carriage is
placed on the typing unit. ‘The typing unit may
be on or off the base.
. Requirements. 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 24% to 31% pounds should be required to
stretch the spring to position length. Rehook
the spring.

¢. Apsusraenr. Replace with a new spring.

353. Sixth Vane Detent Spring
(fig. 216)

a. Prerararion, Remove the typing unit from
the base.

+. Requirements. Hook an 8-ounce scale 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.

¢. Avsusraenr. Replace with a new spring
if requirements are not met.

354. Carriage-Return Spring Drum
(fig. 160)

a, Preraration. The typing unit may be on or
off the base. ‘The type-bar carriage must be on
the typing unit.

b. Requirements. 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 carriage
track. A pull of 334 to 41%4 pounds should be re-
quired to start the type-bar carriage moving away
from its extreme left position.

e. AvsustmenT. 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.

3

SPINDLE DRAG SPRING

RETAINING PLATES

5 TO 8 LBS TO START
SPINDLE MOVING

iS)

L—

‘TM2215~184

Fignsd/2)0!.-Papstomentes

b. Requirements. 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 scale 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.

c. Apsusraent. Bend the spindle drag spring.

356. Platen Friction Assembly
(fig. 250)

a. Prevaration. The typing unit may be on
or off the base.

b. Requmements. Move the pressure roller
release shaft arm to its extreme rear position. Un-
hook the line-feed detent-lever spring, and place

ADJUSTING an \ a5)
PLATEN HANDLE

FRICTION ASSEM.

PLATEN 5T0.9 0ZS 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.

ec. Ansusrment. 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.

}. Requirements. 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 8-ounce seale under the right ex-
tension of the T lever, just to the left of the uni-
versal function-lever extension, and pull straight
up. A pull of 5 to 6% ounces should be required
to start the lever moving.

c. Avsustuent. Tf 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 119925 elastic stop nut and 71047 shim
in place of the 3598 nut and 2191 lockwasher, the friction
requirement of 5 to 6%4 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 © 360. Send-Receive Mechanism Plate
(A, fig. 251)

a. Preparation. The typing unit may be on or
off the base.

b. Requirements. With the printing bail inits
extreme rear position, hook a 32-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.

c. Apsusraent. If the universal function-
lever spring fails to meet requirements, replace it
with a new spring.

359. Blank Function-Lever Spring Tension
(A, fig. 251)

a. Prevaration. ‘The typing unit may be on or
off the base.

6. Requirements. With the printing bail in its
extreme rear position, hook a 12-pound scale 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 moy-
ing.

¢c. Avsusrment. If the blank function-lever
spring fails to meet requirements, replace with a
new spring.

(fig. 228)

a. Preranation. The typing unit is removed
from the base.
, 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 func-
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 spacing cut-out function lever.

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,

ec. Avsustment. 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. 297 and 228)

This adjustment applies only to teletypewriters
equipped with a mechanical motor-stop mecha-
nism,

a, Preparation.
from the base.

6, Requirements. 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.

¢. Apsusrment. 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) position, and the outer
motor-stop pawl engaged with the latch, there
should be a clearance 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. Prevaration. The typing unit is removed
from the base.

6. 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,
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making sure that the heavy spring does not bear
against the light spring.

c. ApsustmeNt. With the motor-stop function
Jever 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
toopen. To adjust, bend the heavy contact spring
of the left-hand motor-stop contact.

363. Intermediate Lever Stop Bracket
(fig. 228)

a, Preraratton. The typing unit is removed
from the base.

b. Requirements. 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 45
inch to the right of the blank function-lever
extension.

¢c. Avgusrment. Position the intermediate
lever stop bracket by means of its mounting slots.

364. Intermediate Lever Spring Tension
(A, fig. 251)

a. Preraration. ‘The typing unit is removed
from the base.

6. Requirements. 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 114 ounces
should be required to start the lever moving.

ce. Avsustment. If the intermediate lever
spring fails to meet requirements, replace it with
a new spring.

365. Motor Plate
(fig. 252)

a, Prevaration. The typing unit is in place on
the base. Remove the keyboard.
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a
6, RequikeMeNts.

(1) 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 pinion (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 holes:

(a) Remove the typing unit from the tele-
typewriter base.

(b) Loosen the four motor mounting
screws.

(c) Replace the typing unit on the tele-
typewriter base.

(d) Shift the motor by taking up the play
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-shaft gear and
motor pinion. Tighten the motor
plate mounting serews.

(e) See that the edges of the motor base
are parallel to the respective edges of
the motor plate.

(/) Remove the typing unit.
(g) Tighten the four motor mounting

screws.

(2) 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 on the motor
plate adjusting serew. Slightly loosen
the two front motor plate mounting:
screws to prevent stripping the threads
while making the adjustment.

(®) Replace the typing unit and tighten
the three typing unit mounting screws.

(c) 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.
Tighten the three motor plate mount-
ing screws and the adjusting screw
Joeknut. Recheck the backlash be-
tween the gears. Be careful invadjust-
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.

(e

REAR MOTOR PLATE
MOUNTING SCREW

(MOTOR PLATE.
|ADJUSTING SCREW

OTOR PLATE
]OUNTING SCREW

‘MOTOR MOUNTING SCREW

TM2215-186

Figure 252. Motor plate.
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366. Send-Receive Reset Lever Upper Adjust-
ing Screw

(B, fig. 251)

a. Prevanation. Install the typing unit on the
base.

b. Requirements. 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 fune-
tion-lever extension.

¢. ApsustmENt. 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 mechanical motor-stop
merchanism.

a. Prevaration. The typing unit is in place
on the base.

b. Requirements. Place the platen in the
LTRS 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 screws and

the lower surface of the front extension of the
motor-stop function lever.

¢. Apsustaent. 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. Preparation. The typing unit is in place on
the base.

6. Requimements. 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 latch 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 paw]
and the operating lever on bases equipped with a
send-receive-break mechanism having two lower
contacts.

c. ApgustmENT. Raise or lower the reset lever
down-stop screw.

369. Left Margin Adjusting Screw
(fig. 244)

a. Prevaratiox. ‘The type-bar carriage is on
the typing unit, and the typing unit is on the base.

b. Requineaenrs, The left edge of the letter
M should print 7% inch, plus or minus %4g inch,
from the left edge of the platen, when used as the

u s10° Lever

tren oe os ra ur
5 Fj

ESET LevER = R25) Cr none 0 0.008"(S35 OiSawrecn Gearen ice
DOWNSTOP ScREW~

LOWER ADJUSTING SCREW-

BLANK FUNCTION-LEVER EXTENSIO

MOUNTING LEVER

‘STOP-LEVER PLATE

SOME CLEARANCE, NOT MORE THAN 0,002"

B

TL53658-SA
Figure 253. Reset lever adjustments.
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first character in lines of 72-character length.
When lines of 76-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 11%. inch,
plus or minus 1% inch, from the left edge of the
platen.

e. Angustmenr. To adjust, turn the left margin
adjusting screw 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 screw so that when the locknut is slightly
tightened to take up end play in the threads and
a 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 ean
be applied with a 12-pound seale at right angles
to the curved surface, 44» 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.

6. Requirements. 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.

¢. Apsusrmenr. 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 screw arm in engagement with its detent,
space the carriage 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.

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. Preraratton. ‘The type-bar carriage is on
the typing unit, and the typing unit is on the base.

6. Requmements. 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.

e, Apsustment. Shift the platen to the FIGS
position (up), and loosen the ribbon-oscillator
lever clamping screw 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.

a. Preparation. Remove the typing unit from
the base.

6. Requirements. 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.

c. 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-OSCILLATORRIBGON-OSCILLATOR LEVER),
CLAMPING SCREW

i
[LEVER CLAMPING NUT

TL53659-SA
Figure 255. Ribbon-oscillator lever.
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Figure 255. Ri

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-oscillator
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. Prevaration. ‘The type-bar carriage is on
the typing unit, and the typing unit is on the base,

6. Requirements. Run the motor for at least
10 minutes. Operate the lock bar. Hook a 32-
ounce scale at the bottom of the uppermost pro-
jection on the spacing-stop sleeve. Pull horizon-

RIBBON-OSCILLATOR LEVER.

TL53660-SA
ibbon lock-out bar.

tally toward the rear of the typing unit until the
leading edge of the spacing-stop sleeve is approx-
imately vertical. With the main shaft turning,
a pull of 18 to 24 ounces should be required to
hold the spacing-stop sleeve stationary.

¢. Avsustaent. Saturate the felt washer with
proper lubricating oil and recheck the require-
ment (d above). If the requirement is not met,
replace the spacing clutch spring with a new
spring.

374. Margin Signal Bell
(fig. 241)

a. Preparation. ‘The type-bar carriage is on
the typing unit, and the typing unit is on the
base.

6. Requirements. The bell should ring on the
66th printed character for lines of 72-character
length, on the 70th printed character for lines of
76-character length, and on the 39th printed char-
acter for lines of 44-character length.

c. Avsusraent. Return the carriage to the left

HOLD OFF REAR SPACING ESCAPEMENT PAWL-
SPACING ESCAPEMENT RATCHET-
DRIVING DISK:

MAIN SHAFT- 18 TO 24 OZS. TO HOLDh RATCHET STATIONARY

TM2215-187
Figure 256. Main-shaft spacing clutch.
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end of the line. Then space the carriage 66, 70,
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 Clutch Torque
(fig. 257)

a, Prersration, The type-bar carriage is on
the typing unit, and the typing unit is on the base.

’. Requmeaents. 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.

¢. Apsusrment. Saturate the felt washers
with the proper Inbricating oil and recheck the
requirement (6 above). If the requirement is not
met, replace the cam-sleeve spring with a new
spring or refer to (1) and (2) below.

‘ADD SHIMS-

BAIL-CAM UNIT-

14 10.18 02S TO HOLD
SLEEVE

(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. Preraration. The type-bar carriage is on
the typing unit, and the typing unit is on the base.

6. Requirements. Remove the function-bail
spring, and hold the printing bail away from
its adjusting screw. With the teletypewriter
running on a closed line (selector magnet ener-

‘STATIONARY

FELT FRICTION WASHER

Figure 257. Bail-cam and selector-cam friction clutch.

(1) A more convenient method of regulating
the selector clutch torque has been devised
by the substitution of a 119540 keyed nut
and a 119541 capstan nut for the 72515
nut and the 72517 keyed nut on the main
shaft. When these new parts are pres-
ent, the torque may be regulated by ro-
tating the capstan nut in the proper di-
rection (fig. 258). When adjusting the
clutch torque, a minimum of 0.010-inch
clearance must be maintained between the
capstan nut and the ball bearing to pre-
vent the nut from locking against the
outer race.

CAM-SLEEVE SPRING

TL53662-SA

OLD STYLE NEW STYLE

72517 NUT 119540 NUT, KEYED
7? >

| »

72515 NUT 49541 NUT, CAPSTAN

‘TM2215-188

Figure 258. Selector clutch torque nuts.
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gized or selector armature held in marking posi-
tion by a toothpick to simulate a closed line) , hook
a 82-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.

c. Apsusrment. Saturate the felt washer with
the proper power lubricating oil and recheck the
requirement (b 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.

%. Requmemenrs. 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.

c. Apsusrment. Loosen the dash-pot vent
screw 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 379 through 398 are
performed with the keyboard removed from the
base. ‘Lo remove the keyboard from the base,
proceed as follows:

a, Loosen the two knurled thumbscrews which
secure the keyboard to the base.

>. 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, Tf 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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b. The tests and adjustments in paragraphs 378
through 383 are preliminary to the other key-
board adjnstments 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. Preparation. Remove the keyboard from
the base (par. 378).

b. Requirements. Rotate the transmitting cam:
sleeve until the lock-loop roller rests on the low
part. of its cam. Hook an 8-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.

c. Avsusraent. Replace with a new spring.

381. Locking Lever Shaft Bracket
(fig. 259)

a. Puevanation. Remove the keyboard from
the base.

6. Requirements.
(4) 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.

e. AvsustmeNt. 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 (5 (1) above).
Before tightening the bracket mounting screws,
position the bracket from side to side to meet the
second requirement ((2) above).
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ROLLER PIVOT SCREW

LOCK-LOOP ROLLER
LOCK- LOOP CAM

CONTACT LEVER

HIGH PART OFSie20"To Goss

KEYBOARD
CASTING

Figure 259. Transmitter contacts and lock loop.

382. Transmitting Contact Gap
(fig. 259)”

a, Prerararton. Remove the keyboard from
the base (par. 378).

d. Requimements. 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 ineh.

ec. AvsustMeNnt. Bend the shorter contact
springs.

383. Transmitting Contact Spring Pressure
(fig. 260)

a, Preparation.
the base (par. 378).

b. Requmesents. With any contact 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 51% ounces
should be required to open the contact.

Remove the keyboard from

4-2 10 5-V2 02S TO)
OPEN CONTACTS

‘CONTACT LEVER.

EQUAL CLEARANCE.

4105 02S TO START
LOCK LOOP MOVING

LOCK LOOP
LOCK-LOOP SPRING

BRACKET

-LOCK-LOOP BLADE

LOCKING LEVER

a ‘ADJUSTING

LOCKING-LEVER SHAFT
TLS3663-SA

¢. Avsusraext. Bend the longer contact
springs. Recheck the contact gap (par. 382).

384. Transmitting-Shaft Clutch Spring Com-
pression

(fig. 261)
a, Prevaration. Remove the keyboard from

the base.
b, Requinenents. Hook a 32-ounce scale to the

clutch-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.

c. Avsusraent. Replace with a new spring.

385. Transmitting-Shaft Clutch
(fig. 262)

a. Prevanation. Remove the keyboard from
the base.

b. Requirements. When the clutch is fully
disengaged, the clearance between the clutch teeth
should be 0.005 to 0.015 inch.

TRANSMITTING CAM

INDENT OF CAM

TL53664-SA

Figure 260. Transmitter contact springs.
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‘9T01202S TO
‘SEPARATE TEETH)

CLUTCH SPRING

DRIVING CLUTCH MEMBER

DRIVEN CLUTCH MEMBER
TL53665-SA

Figure 261. Transmitting-shaft clutch spring.

ORIVEN CLLUTCH MEMBER:
CAM-SLEEVE ASSEMBLY.
LOCK-LOOP CAM:

CLUTCH

0.005" TO 0.015"
DRIVING CLUTCH MEMBER

THROW-OUT

im
al

CLUTCH THROW-OUT LEVER SPRING

INTERMEDIATE-PAWL ECCENTRIC:
TRIP-OFF PAWL SPRING:

TRIP-OFF PAWL ECCENTRIC:

SPACER LOOP EXTENSION:
INTERMEDIATE PAWL

0.050" TO 0.060"
srace-Rerear Roo EYLEVER

frrip-oFF PAWL0.040"T0 0.060" {stor Pate
SPACER BAIL LOOP SELECTOR BAR
UNIVERSAL BAR. \}—rrip-oFF Paw.

oS TL53666-Sa
Figure 262. Transmitter clutch retease mechansim.

e. Avsusrment. 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.

a, Preraration. Remove the keyboard from the
base.

6. Requirements. 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.

c. 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. Prevaration. Remove the keyboard from
the base.

b. Requirements. The universal bar should
have some end play, not more than 0.010 inch. ‘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 paw] should
clear the sides of the stop-plate mounting screw
and the locking-lever bracket.

ec. Avsustment. Position the universal bar by
loosening the pilot screw locknut and turning the
pilot screws as required. Tighten the locknuts.

388. Trip-Off Pawl Stop Plate
(fig. 262)

a. Prevanation. Remove the keyboard from
the base.

%. Requmements. There should be 0.040-inch

(a
l
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to 0.060-inch clearance between all keyleers 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.

¢. Apesraenr. To adjust, position the trip-
off pawl stop plate by means of its elongated
mounting holes.

389. Intermediate Paw! Eccentric
(fig. 262)

a. Prevaration. Remove the keyboard from
the base.

b. Requirements. 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-
diate pawl should be 0.050 to 0.060 inch.

c. Apsusrment. Position the intermediate
pawl eccentric 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-
sition where the high part of the eccentric is to-
ward the rear of the keyboard.

390. Clutch Throw-Out Lever Eccentric
(fig. 262)

a, Prevaration. Remove the keyboard from
the base.

b, Requinesents. 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.

e. Avsusrment. 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:

locknut. There are two positions of the eccentric
screw that give the correct clearance. Use the po-
sition where the high part of the eccentric is to-
ward the rear of the keyboard.

391. Trip-Off Pawl Eccentric
(fig. 263)

a. Preparation. Remove the keyboard from
the base.

6. 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 paw] by not more
than 0.004 inch.
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. Preparation. Remove the keyboard from
the base.

6. Requirement. 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 paw] against its eccentric.

» At the same time hook an 8-ounce scale over the

CLUTCH THROW-OUT LEVER

(CLUTCH THROW OUT LEVER
[ECCENTRIC

TL53667-SA
Figure 263. Trip-off eccentric screw.
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THROW-OUT CAM ¢e)
CLUTCH THROW-OUT LEVER

TL53671S-A
Figure 267. Clutch throw-out lever.

b. Requirements. With the space bar fully
depressed by being pushed down at the center, the
clearance between the clutch throw-out lever and
the high part of the throw-out cam should be
0.010 to 0,020 inch.

c. Avsusrment. Move the repeat space rod by
turning its adjusting nuts.

397. Repeat Space Rod Bracket
(fig. 268)

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. Preraration. Remove the keyboard from
the base.

b. Requineaents. 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.

c. ApsustaeNt. Position the repeat space rod
bracket by loosening the mounting screw 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. Prevaration. Remove the keyboard from
the base.

’. Requirements. 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.

c. Avsustaent. 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 serew.

399. Motor Adjustments

a, Teletypewriter Set TT-5/FG or TT-6/FG
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 described in paragraph 409.

[= 1 103075 To START ROD MOVING

‘SPACE-REPEAT ROD

Tu2215-109

Figure 268. Repeat 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.

c. 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.

(2) 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.

(3) Remove screws that hold the target and
governor cover to the governor shell.
Remove target and governor cover.

(4) 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 efficient 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.

400. Governor Contact Alinement
Squareness

(fig. 269)

and

a. Prevaration. 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

INCORRECT INCORRECT conRecT

Tuazis-190

Figure 269. Governor contact alinement.
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speed-adjusting spring. Place a small piece of >
white paper behind the contact to aid in viewing.

b, Requirements.
(4) The contacts should be positioned so that

the top contact is directly above the bot-
tom contact and the edges should be in
line.

(2) 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).

(3) There should be a gap of 0.015 to 0.040
inch between the governor contacts.

(4) The surface of the contacts should be
free of build-ups but may have stall pits.

(5) 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.

c. Apsusraents To position the governor con-
tacts, proceed as follows:

(1) Loosen the two screws that hold the goy-
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.

(2) Line up edges of contacts by means of the
floating contact hinge mounting screw.

(8) 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.

(4) 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.

(5) Tighten the governor spring bracket and
fixed-contact bracket mounting screws.

(6) To obtain the required clearance between
the governor contacts, bend the governor
contact spring. The end of the speed-
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413. Typing Unit Slip-Connection Spring
(fig. 150)

a, Preparation. Remove the typing unit from
the base.

b. Requirements. 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 %-inch clear-
ance (plus or minus %4 inch) between the
straightedge and the top of the curved part of
the springs.

¢. Avsustment. Bend the _ slip-connection
springs to obtain the necessary clearance.

414. Polar Line Relay Ry-30
(fig. 275)

a, Rourmye Insrrctiox, Efficient operation of
the Ry-28 or the Ry-80 relay in teletypewriter
cireuits depends upon a periodical routine of in-

SPOOL

POLE-PIECE SGREWS

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.
Tf any adjustment is changed, it will be necessary
to check all subsequent adjustments.

3. 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.

(3) 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 screw, to avoid bending the armature

[ARMATURE CLAMPING
SCREWS

KNURLED TENSION NUT
TM2215 -195

Polar line relay Ry-30.
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Figure 282, Typing unit, keyboard, base, and relay, schematic wiring.
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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:

Sas ‘Material | Part No, DETAIL

goal]
PK-10717

, | PK-21250

1 | Corrugated Carton. =
1| Label FRAGILE MATERI

HANDLE WITH CARE.
1 | Corrugated detail set consisting of | PL-22141

scored sheets as follows:
1 detail A (17%e!” x 54%
1 detail B (17" x 38%”),
2 detail C (13"” x 16%”).
1 detail D (19%"" x 20%") with

notched corners.

DETAIL D OF}
PK22141

TAIL B OF
pKe2i4) Figure 289. 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> \ TAIL COF gummed paper tape to seal the edges of

[SEY the flaps along the bottom of the carton.DETAILG of
PK22141

TAIL A OF) <iPReeIal NER
These strips should extend approxi-
mately 3 inches around each corner of the
bottom edges of the carton.

(2) Remove the copyholder from the cover
by removing its four mounting serews,| Place the four screws in a small envelope.howto Wrap the wooden filler with a piece of
tissue paper. Place the wooden filler and
envelope on the front side of the copy-

twe2I5-37 holder and wrap all three parts into one
Figure 288. Materials for packing cover. * bundle with tissue paper.

(8) Place the wrapped copyholder assembly6, Additional material needed but not furnished inside at the left end of the cover, andconsists of 18 feet of gummed paper tape 3 inches tie securely by means of a string passedwide and 12 square feet of tissue paper. through the large hole in the cover ande. To pack the typing unit cover, proceed as the left bottom edge.
follows: (4) Form corrugated detail A of PK-22141(1) Form the bottom of the corrugated carton as scored. Place the cover on the detailPK-10717 as scored. Seal the long seam so that the lower folded section is at the
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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:
291.

(6) 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.

(7) 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 *
on the keyboard (fig. 291).

(8) Close and seal the top flaps of the carton.

()

436. Typing Unit
(figs. 294 through 301)

a. The packing material for a standard model
15 typing unit (friction feed) consists of the fol-

Fig

DETAIL A

jure 291. Keyboard in fiberboard carton,

b. Additional material needed but not fur-lowitg: nished includes 10 fivepenny nails, 8 fourpenny
nails, 4 square feet of tissue paper, 33 feet of
gummed paper tape 3 inches wide, 15 feet of clothGee) Materat Part No. tape at least 2 inches wide, and two 1-inch spacer
blocks approximately 2 inches wide and 6 inches

1 | Corrugated carton (fig. 300)_ PK-10718 Jong.
1 | Corrugated carton (fig. 300) - PK-11289 e. When packing the typing unit, proceed as
1 | Unpacking instruction card. PK-21217 follows:

Fey a ea GLUE MAERIAT, || PKC31250 (1) Place the typing unit on the detail No. 7
10 | No. 8 wood sere’ PK-21277 base assembly in such a position that the

1| Bracket (fig. 295) PK-21296 two printer studs are centered in the 114-FA Poteet nae Gaz sae a eat Proceed inch clearance holes of members E and FAU tstecteeax parks (atte) Satay: of detail No. 7 (figs. 294 and296). ‘There
| nade oood aw ae should be no space between the rear of
2 | Scored corrugated detail sheet (20 | PK- 22214 the side frames and members G@ and H

x 4614") (fig. 300). of detail No. 7 (fig. 297).
4 ene ararctlo sheet (17%" | PK-22215 (2) Place detail No. 5 firmly against tho

1 | Sot of packing details (6g, 204) con- | PK-22208 right side frame and insert two PK-
sisting of:

2 detail No. 4 plywood pancls
(fig. 299).

1 detail No. 5 T-shaped wooden
block 1%’" thick (fig. 296).

1detail No. 6 small wooden
block 1’ thick with clear-
ance cut (fig. 296).

1detail No. 7 wooden base
‘assembly (fig. 296).

Lower blocking assembly.
Upper blocking assembly
‘Top frame assembly (fig. 299)
Wedge lock (fig. 299).Pep

e
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(3)

(4)

_ (8)

21345 fillister-head wood screws in the
holes provided (fig. 296). :
Place detail No. 6 firmly against the left
side frame, and insert two PK-21345 fil-
lister-head wood screws in the holes pro-
vided (fig. 296).
Loosen the front screws on the right and
left lower carriage track supports (fig.
295).
Free the type-bar carriage by depressing
the carriage-return lock bar and move it
to its central position, While holding
the carriage in this position, place the

)
‘e

)



Figure 292. Typing unit crate.

SPINOLE DRAG
SPRING (74878) el

> + PRINTER RIGHT SIDE _
PKI 22238 Rae STUD FRAME

oe TM2215-43 i
Figure 293. ‘Typing unit in place on wooden base Figure 295. Typing unit in place on wooden dase as-

assembly, rear view. sembly, right side view.
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74243 GUIDE
ROLLER ASSEMBLY 3

(PK-21296
| BRACKET

‘ TM 2215-44

Figure 295. Right carriage bracket installed on typing
unit.

right bracket under the front washer of
the front screw and’ over the rear screw
on the right carriage track support.
Engage the #%,-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.

(6) Mount the left bracket in a similar
manner and tighten the track support
front mounting screws.

(7) Press the carriage-return lock bar again
to make certain that any stress on the
spacing mechanism is relieved (fig. 297).

(8) 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

310

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
296.

(13) Place the lower block assembly in posi-
tion on the typing unit so that the Yq-
inch clearance holes in the cubic blocks
are over the lower carriage-track support
screws as shown in figure 297.

(14) Place the upper blocking assembly in
position so that the members N engage
the 7%-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.
7 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).

vay

”



mame CLOTH BAG
PK- 21300

DETAIL
5

[7 M2215-45!

Figure 296. 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-

vertical members (fig. 299).
(20) Remove the spacer blocks (fig. 2

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) Cheek 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 PK-22215 at each corner of the
sealed carton as shown in figure 300.
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(81) Form another PK-22214 corrugated de-
tail sheet and place it on top of the sealed
carton.

(82). Close and seal the top flaps of the PK-
11289 carton.

(83) 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.

(34) Stencil THIS SIDE UP and OPEN

ope! Materia PartNo
3 RM-71677
3 RM-71292
3 2669
6 RM-72295
1 | Corrygated carton (with liner) PK-9603

1| Label FRAGILE MATERIAL, PK-21250
HANDLE WITH CARE.

1 | Set-up (lamp) box. PK-21280
1 | Wooden base__. PK-22113

Figure 297. Typing unit in place on wooden base assembly, left side view.

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. 802 and 303)

a, The packing material for a motor unit (syn-
chronous or governed) consists of the following:

312

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 base
so that the three motor-plate mounting
holes line up with the three drilled holes
in the wooden base (fig. 302).

(2) Fasten the motor unit to the wooden base
by means of the three RM-71677 screws, ~



(3)

ae

Figure 298. Typing unit crate.

the 74032 washers, the RM-72295 wash-
ers, the 2669 lockwashers, and the RM-
71202 nuts as shown in figure 302. If
the motor unit has a target lamp, remove
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

4

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 3 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 corrugated 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.
(7) Apply a label FRAGILE MATERIAL,

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-80 relay
consist of the following:

eae Matra Part No.

1 | Corrugated fiberboard carton (fig. | PK-8741
304).

1 | Corrugated fiberboard detail. PK-22156
1 | Moisture-vaporproofed barrier- PK-23188
2 | 2-02 bag of silica gel__- PK-21226
2 | Gas adsorbing unit,

4ft.| 3”” gummed paper tape-.- -| PK-21205

b. Packing of the RY-30 relay in a heat-sealed,
moisture-vaporproofed barrier with dehydrating
agent is described in (1) through (7) below. Pack
the relay in accordance with the methods and
sequence of operations as follows:

(1) Place the RY-80 relay packed in the
supplier’s carton in the moisture-vapor-
proofed barrier PK-23188.

(2) Place the corrugated fiberboard detail
PK-22156 over the relay carton with two
2-ounce bags of silica gel.

(8) Insert the barrier bag containing the gas
adsorbing detail unit against the silica
gel inside the gel tray and heat-seal the
barrier PK-23188.

(4) 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.
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(6) Close the top flaps 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:

Quan ‘Materiality Part No.

=e | PK-99201 | Corrugated carton ._
Label FRAGILE MATERIAL, | PK-21250

HANDLE WITH CAR
1| Corrugated detail set consisting of | PK-22139

scored sheets as follows: |
1 detail A (15%’” x 47%”).
3 detail B (104" x 28%),
1 detail C (10%” x 27:
2 detail D (6%"" x 18”).

b. Additional material needed but not furnished.

MEMBER Tl WEOGE LOCK mm ME

MEMBER Mi ox-22241] MEMBER |
8

TM2215=48

Figure 299. Typing unit in wooden crate.



Figure 301. Outer 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:

‘TM2215-51
Figure 302. Motor unit packing details,

(1) Remove the relay from the mounting
bracket.

(2) 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).

(3) Form the bottom of the corrugated car-
ton PK-9920 as scored (fig. 305). Seal
the long seam formed by the bottom flaps
with gummed paper tape. The tape
should extend approximately 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 3 inches around
each corner of the bottom edges of the
carton.

(4) Fold detail A of PK-22139 as seored (fig. .
305). Place thé detail centrally in the
bottom of the carton.

(5) 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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MOISTURE-VAPORPROOF POUCH PK-23188-

RY-30 RELAY, PROTECTED
AGAINST GORROSION
REPLACED IN SUPPLIERS B

SILICA GEL DET.
PK=22156,

SILICA GEL(2) 2 OZ)
BAGS PK-21226

SET OF GAS ADSORBING
(UNITS 112530

CORRUGATED FIBERBOARD BOX PK-8741

Tw2215-83

Figure 30}. RY-30 relay, 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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DETAIL BO
PK-22139

TM2215-54
Figure 305. Model 15 base, packing details.



Make sure that the top of the detail is
flush with the top of the carton.

(7) Fold the three details B of PK-22139 as
seored (fig. 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).
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.
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 indicated in (3) above.

ic

(

440. Rectifier Power Unit

When packing the rectifier power unit, proceed
as follow

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 as protection against loss.

b. Inclose and seal the cartoned assembly with
a tray containing 1 pound of silica gel in a mois-
ture-vaporproofed barrier.

cc. Place the moisture-vaporproofed package in
a PK-8985 corrugated 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:

DETAIL Diy eg OETAIL Cl

Figure 306. Base packed in protective carton.

Quantity Material | Part No.

Jorrugated fiberboard
eacton ices, Lae

1.__....._.__.| Corrugated fiberboard
PK-11291

tray. ~.-----| PR-11291
123 Wooden top frame di

| tail A _| PK-22194
ite Wooden bottom frame |

| detai -| PK-22194
1 (sheet) ---| PK-21298
As required_
18 ft
1

PK-21205
PK-21250
PK-21328

jummed label. -___
jummed label

b. When packing the table, proceed as follows:
(1) Form the corrugated fiberboard cartons

PK-11291. 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

me at all sides and ends of the carton.
Place the wooden detail B in the bottom
of the carton.
Wrap the rubber feet in tissue paper and
tie them securely to the shelf of the table
with suitable twine.

(4) Place the table in carton PK-11291 and
locate the legs within the wooden frame
detail B.

(5) Form the corrugated fiberboard tray

(2

GB
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APPENDIX |

REFERENCES

Note—For availability of items listed, check SR 310-20-3 for field r SR 310-20-4 for Hl I
‘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
TI-6/FG.

TM 11-352 Printer TG-7-A and Teletype-
writers TG-7-B and TB-37-B.

TM-11-356 Radio Teletype Terminal Equip-
ment, AN/FGC-1 or AN/
FGC-1X.

TM 11-358 Telegraph Central Office Set
TC-3, and Switchboard BD-
100.

TM 11-359 Line Units BE~77, BE-77-A, and
BE-77-B, and BE-77-C.

TM 11-2036 Test Set I-181.
TM 11-2056 Test Unit 1-236 and I-236-A.
TM 11-2201 — Reperforator Teletypewriter Sets

TC-16 and TC-17.
TM 11-2208 ‘Test Set TS-2/TG. Teletype

Manual No. 43.
TM 11-2209 —'Teletypewriter Set 131B2.
TM 11-2217 Distortion Test Set TS-383/GG

and TS-383A/GG.
TM 11-2222 Transmitter Distributors Tele-

type Model 14.
'TM 11-2223 ‘Typing and Nontyping Reper-

forators, Teletype Model 14.
Test: Set I-193-A.
Test Unit I-176.
Multimeter TS-297/U.

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, Mrurary (Jay) Sprctrications.
JAN-D-169 Desiccants, (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 Spectrications.

Marking shipments by contrac-
tors, standard specification for
(and Signal Corps Supple-
ment thereto).

cc. Signau Corrs 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.

SR 310-20-3 Index of Training Publications
(Field Manuals, Training Cir-
culars, Firing Tables and
Charts, Army Training Pro-
grams, Mobilization Training
Programs, Graphic ‘Training
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80342 SCREW, MACHINE]
7002 WASHER, FLAT
2191 WASHER, LOCK

6810 SCREW, MACHINE)
2669 WASHER, LOCK

91766 CLAMP.

6810 SCREW, MACHINE”2669 WASHER, LOCK

91767 CLAMP

10342 SCREW, MACHINE
191 WASHER, LOCK

99959 CLAMP

8254 CLAMP.

[S3-198 SCREW, MACHINE
191 WASHER, LOCK.

74530 INSULATOR, PLATE
8746 SCREW, MACHINE]

HER FLAT
‘71671 contact, SwitcH J

[ioz70r|
74990 INSULATOR, PLATE

103286

MOTOR PLATE

{74014 SCREW, MACHINE
[e669 WASHER, LOCK

74628 HOLOER FUSE

g539 screw, ey ———\
2191 WAS!e745) Screw, =

, LOCK

74422 BRACKET:

74975 SCREW, MACHINE]
90752 WASHER, FELT
1245 SCREW, macnine)
2669 WASHER, LO‘
1160 SCREW, eel
2191 WASHER, LOCK J

191 WASHER, L¢
98 NUT, HEX

fr3196 RESISTOR, FIXED
(200-400 ons,

sige Resiston-tixe
(300-500 OHMS

ras screw, wacrine
foe, washer rear
Piers contact, swircH

{est SCREW, ADJUSTING

{r4014 SCREW, MACHINE74720 SCREW, THUMB)
2322 WASHER, LOCK 278 SCRE, wontieee WASHER, LO‘

HER, UiUtero INSULATOR , BLOCK
(76699 SCREW, PILOT
[84-4 NUT, HEX

["}-—99818 clamp.
74420 BRACKET

83413 BUMPER) if % 7
BAP as 6

RI
7095 PLATE, RETAINER]

7.4568 INSULATOR, BLOCK

BASE

ep eel a

3745 SCREW, MACHINE

PLATE, BASE (fo er
FOR SECURING BASE PLATE

99817 BUMPER
80342 SCREW, MACHINE
2191. WASHER, LOCK
76099 WASHER, FLAT

Figure 307.
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HE)
160 s

4531 COVER
[74776 INSULATOR, PLATE.

‘4620 SWITCH, TOGGLE.
"166 SCREW, MACHINE

TMz2I5-206

ToP view

Base, parts identification.



“

43-0 PLATE, STOP 2 33-15 SCREW, MACHINE.

-—_——— 789 BRACKET
8539 SCREW, MACHINE)
2191 WASHER, LOCK

M-169 COIL, SOLENOID

71047 SHIM

3899 BUSHING, SPACER

3618 INSULATOR, PLATE | 2449 WASHER, Lock
j__3595 nur, Hex

3647 INSULATOR, PLATE
9695 PLUNGER

73593 CONTACT,SWITCH

73588 CONTACT, SWITCH

73592 PLATE ,SPACER

3618 INSULATOR, PLATE.

33-43 SCREW, MACHINE.)
75231 INSULATOR,
79513 PLATE,RETAINER J

72484 RELAY, SOLENOID: MOTOR CONTROL

74395 GUARD RELAY +

o fo]
96261 LEAD, ELECTRICAL.

74821 RESISTOR, FIXED
(810-2000 OHMS } liov— 96258 LEAD, ELECTRICAL

74614 RESISTOR, FIXED
(600-2000 OHMS) 110V, 99804 INSULATOR.PLATE

99803 INSULATOR, PLATE

99816 PLATE, MOUNTING

99806 BRACKET

1297 SCREW, SHOULOER
75750 INSULATOR, WASHE!
3646 WASHER, LOCK
3438 WASHER, FLAT

6810 SCREW, MACHINE)
2669 WASHER, LOCK
3438 WASHER, FLAT 99807 CONTACT, SWITCH

(76 SCREW, MACHINE
[2191 WASHER, LOCK

99805 PLUNGER

6827 CONNECTOR,RECEPTACLE—“|

(89548 CONTACT,SWITCH
82516 SPRING 748 SCREW, MACHIN(ose sere wacnwe———1/@ © sees wasnen,cocte

Sees Nur nex

|__ 99809 ConTACT,SWITCH
79523 SCREW,MACHINE

—=— 75231 INSULATOR BUSHING
99802 PLATE RETAINER

(9539 SCREW, MACHINE
2191 WASHER, LOCK.

77422 BRACKET

(6745 SCREW, MACHINE
2669 WASHER,LOCK

LINE RELAY BRACKET PARTS

Figure 308. Motor control and relay bracket assembly, parts identification.
‘Tw22i5-207
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‘T4952 SCREW, MACHINE
3640 WASHER, LOCK
76246 INSULATOR, BUSHING
41732 PLATE, RETAINER
41733 INSULATOR, PLATE.
‘TAT27 TERMINAL, LUG
105223 CONTACT, SWITCH
41733. INSULATOR, PLATE (3)|
82930 CONTACT, SWITCH
74727 TERMINAL, LUG
41733 INSULATOR, PLATE (2)

74744 GUARD, CONTACT-

35-70 Lac N
02923 LEVER

75229 SPRING

33-38 SCREW, SHOULOER)
3599 NUT, HEX.

1051 SCREW, MACHINE
200-1348 WASHER, FLAT
82922 PLATE, ADJUSTING|
82920 BEARING,

19 BEARING, SLEEVE
3599 NUT, HEX,

1168 SCREW, MACHINi
3640 WASHER, LOCK
103-27 WASHER, FLAT
3599 NUT, HEX.

BASE-LEFT SIDE
(FRONT VIEW)

107491 SCREW, MACHINE:

87851 INSULATOR, BUSHING:

74670 STRAR MOUNTING

81841 CAPACITOR, FIXED:

LINE RELAY SPARK PROTECTION

Figure 309. SEND REC BREAK key assembly, line-relay spark protection, and line closing contacts, parts identification,

340

LEFT SIDE VIEW

‘SENO-RECEIVE-BREAK KEY

(74514 SCREW, MACHINE

74964 CONTACT, SWITCH
70529 STIFFENER,

}82927 CONTACT, SWITCH.
141733 INSULATOR, PLATE.
105222 CONTACT, SWITCH
174727 TERMINAL, LUG
41733 INSULATOR, PLATE

82925 LEVER

82924 PLATE, CATCH

3-38 SCREW, SHOULDER
3640 WASHER, LOCK
3599 NUT, HEX

74949 BRACKET

82918 BRACKET

(6745 SCREW, MACHINE
34432 WASHER, FLAT
[2669 WASHER, LOCK

82921 LEVER

74885 LEVER
RIGHT SIDE VIEW

2291 CONTACT, SWITCH,

2924 CONTACT, SWITCH.

7399 STIFFENER
CONTACT SPRING

BASE - RIGHT SIDE

r2508 SCREW, MACHINE
iSULATOI6 IN , BUSHING

2191 WASHER, LOCK

3

7398 PLATE, RETAINER

42.93 INSULATOR, PLATE

LINE CLOSING CONTACTS.
TM2215-208

CONTACT SPRING (2)

«



(4871 SCREW, MACHINE
2669 WASHER, LOCK
(70887 NUT, HEX.

78205 RESISTOR, | Fae
300 OHMS (l10v)

1028 SCREW, MACHINE)
2438 WASHER, FLAT
3640 WASHER, LOCK

5746 SCREW,MACHINE
2191 WASHER, LOCK

89925 BOARD, TERMINAL- [7002 WASHER, FLAT

70707 BRACKET 70724 INSULATOR, PLATE.

1028 SCREW,MACHINE
‘3650 WASHER,FLAT
73705 INSULATOR, BLOCK

fio26 SCREW, MACHINE
[2191 WASHER, LOCK

(06244 RESISTOR, FIXED:
(1000 OHMS)

1226 SCREW,MACHINE
2191 WASHER,LOGK.
78287 BUSHING SPACER

74420 BRACKET

(6745 SCREW,MACHINE
BASE-RIGHT SIDE VIEW 2669 WASHER, LOCK.

i026 SCREW, MACHINE
WASHER, LOCK

1026 SCREW, MACHINE
3650 WASHE!AFL (81596 SCREW, MACHINE
73705 INSULATOR, BLOCK 1836 INSULATOR, WASHER

74430 BRACKET-

‘78OlI CAPACITOR, FIXED]

16850 SCREW,MACHINE

‘BASE-LEFT SIDE VIEW Se Se 74992 SLEEVE,INSULATING

Tueeis-209

Figure 310. Resistor assembly and terminal board assembly, parts identification.
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4293 INSULATOR, PLATE

(6810 SCREW, MACHINE
2669 WASHER, LOCK

8539 SCREW, MACHINE
3897 INSULATOR, BUSHING|
2191 WASHER, LOCK7002 WASHER, FLAT 74432 PLATE, MOUNTING

(6811 SCREW, MACHINE
17096 INSULATOR, BUSHING
2191 WASHER, LOCK
[7002 WASHER, FLAT

7398 PLATE, RETAINER

7399 STIFFENER,
CONTACT SPRING,

74684 SPRING, SWITCH

74685 CONTACT, SWITCH GRA INSUUATORIELATE

[74014 SCREW, MACHINE7094 SPRING
2669 WASHER, LOCK

681! SCREW, MACHINE

7093 INSULATOR, BLOCK 7095 PLATE, RETAINER

MOTOR UNIT CONNECTOR PARTS

89472 CORD, SWITCHBOARD
INCLUDES 73497 PLUG, TELEPHONE

‘AND 102100 TERMINALS, LUG .

Soo a
}438 CORD, SWITCHBOARD

INCLUDES 103236 PLUG, TELEPHONE
eae Es

AND 82474 TERMINALS, LUG So)

el
95052 CABLE ASSEMBLY

INCLUDES 95064 CONNECTOR, PLUG
‘AND 82474 TERMINALS, LUG

TM2215~210

Figure 311. Keyboard, motor unit connector, and cable and cord assemblies, parts identification.
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‘75437 SWITCH, PUSH- PULL} -74529 BRACKET
(9 TERMINALS)

‘SCREW, MACHINEO38.

74569 INSULATOR, BLOCK- 191 WASHER, LOCK

101456 ScREW,MACHIN
‘34-48 NUT, HEX.

LINE TEST KEY
lig9 Screw, machina) f
Bit WASHER LOCK of

1749 PLATE, STOP146 SCREW, MACHINE2191 4
lZooz WASHER, FLAT

2525 GUIDE, LEVER

Ve 746 SCREW, MACHINE
I2I91 WASHER, LOCK

T4525 SCREW, CAPTIVE
504 FING, RETAINER

96883 TERMINAL, LUI

‘91739 INSULATOR, PLATE——_|

14509 suaerSESBRSHN al

4
aio JPPER2370 LEVER fer

72643 SCREW, SHOULDER: 6209 LEVER-CENTER
U74528 (WITH DISK)

6746 SCREW, MACHINE] rAT62 LEVER-LOWER
2191 WASHER;LOCK (WITH DISK)

TOP View
72545 post2191 WASHER, LOCK] 74523 BAR, SPACE
3598 NUT, HEX. oie ceen

74601 BAR, SELECTOR: 1268 SCREW, MACHINE

70177 SCREW, PILOT]3606 NUT, HEX. J oO 74500 GUARD, RESISTOR

3258" Shin, G 2574 BUMPER
18539 SCREW,MACHINE)2181 WASHER, LOCK iQ ase NOL REAR

7 [74583 NO.3
7396 BRACKET-LEFT [74584 NO.4
7397 BRACKET -RIGHT) [74585 NO.S FRONT

9203 GUIDE, SELECTOR] HHnni 71449 GUIDE, LEVER
(wit ROLLERS) TTT TT I9) WASHER, LOCK12528 PLATE,M i

180392 SPRING 749.86 SCREW, MACHINE
2191 WASHER,LOCK

‘
2191 WASHER, LOCR]

mea a Wee er
T2215-2i1

Figure 312. Keyboard and line test key, parts identification.
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9177 CONTACT, SWITCH

68ll SCREW, MACHINE
2191 WASHER, LOCK
2529 INSULATOR BUSHING
2503 PLATE, RETAINER

GBI SCREW, MACHINE
2191 WASHER, LOCK.

MOUNTING PARTS

7318 LEVER

75606 SPRING
75607 WASHER, FLAT

6746 SCREW, MACHINE
2191 WASHER, Lock

7382 BRACKET

2526 BUSHING, SPACE!

814 SCREW, PILOT
2191 WASHER, LOCK

2623 SPRING

7373 BUSHING, THREADED.

2407 WASHER, LOCK

90438 WICK, FELT
89896 FITTING,

LUBRICATION)
7383 FITTING, LUBRICATION-

TOP VIEW

89897 NUT

7387 BRACKET

6746 SCREW, MACHINE
2191 WASHER, Lock
41663 WASHER, FLAT

91120 SPRING

74892 SHIM

74751 LATCH, LEVER

Figure 313.

344

FRONT VIEW

Keyboard-transmitting mechanism, parts identification.

‘9178 CONTACT, SWITCH

4881 STIFFENER,
CONTACT SPRING

2502 PLATE, MOUNTING

2504 INSULATOR, PLATE

9182 SHAFT

3598 NUT, HEX

90260 SPRING

$598 NUT, HEX.
36273 WASHER, FLAT
2191 WASHER, LOCK

‘386 STUD
8896 SHIM

7409 LEVER

385 BRACKET
(WITH POSTS)

(07485 SCREW, SHOULDER
[92511 ROLLER, LOCK LOOP
7002 WASHER, LOCK
J2191 WASHER, LOCK
3598 NUT, HEX.
(7377 LEVER

(6814 SCREW, PILOT
2191 WASHER, LOCK

3640 WASHER, LOCK
917 SCREW, MACHINE

34-56 NUT, HEX.

6805 SCREW, SHOULDER,

6746 SCREW, MACHINE
(ZI91 WASHER, LOCK

7032 PAWL

(6942 SCREW, MACHINE
3640 WASHER, LOCK
(84-56 NUT, HEX.

Tw2218-212

lan
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14410 FRAME-LEFT( WITHT4704 SPRING: IGEARING CAP, SCREWS.
[LOCK WASHERS & SPRING POST)

34° NUT HEX”
frazse screw, piLor

74058 LEVER 77s wastien LocK

ai72 screw sHouLeR: f 4692 POST2ees wastieRitock NT eee
34r8 NUT, HEX: 3131 SCREW,MACHINE

74083 ROD, CONTROL: 10_NUT, HEX,
Bees WASHER, LOCK
ioe NUT.HEX.

74283 WASHER, SPRING |34432 WASHER, LOCK 36-150 PIN, STRAIGHT
Gorsy screw uacune

74056 LATCH, LEVE! 2869 WASH, Lock

12449 WASHER,
[3595 NUT, HEX.

-T4TOT SPRING

74251 LEVER,

6710 FITTING LUBRICATION.
[3603 NUT, HEX:

74076 SCREW,SHOULOER,
68I1 SCREW, MACHINE} LOCK ~
2191 WASHER, LOCK

74249 SCREW, PILOT]
2449 WASHER, LOCK)

fr4l19 BEARING, SLEEVE
14694 WASHER, FELT

122-29 PIN, STRAIGHT.

W027 BLOCK BUFFER LEVER

34-4 NUT, HEX.
2669 WASHER, LOCK

(6810 SCREW, MACHINE
3106 NUT,HEX= 2669 WASHER, LOCK
3110 NUT, Hex.

740l1 SCREW, SHOULDE! 9077 sTu0
21s WASHER, LOCK {2669 WASHER, LOCK
Ssoe'nuT, HEX. \e74082 LEVER ———)TiStE LEER souoen Cole =

oA SEZ
fi6o SCREW, MACHINE6746 SCREW, MACHINE- 
[2191 WASHER, LOCK

‘TAIN SHAFT- 
3811 SCREW, MACHINE.1 HIN

74079 BAIL- (Stor wasen, Lock

ll96 SCREW sHouLoER T4016 POST
2 wasnen tock 74836 CAP, BEARING

74081 BAR, SELECTOR
747\2 SPRING: 4986 SCREW, MACHINE

740l1 SCREW, SHOULOER LEFT SIDE FRAME PARTS Gaia Eytres
2191 WASHER) LOCK.
3598 NUT, HEX.

74028 CYLINDER ,DASH POT

‘74018 ROD, PLUNGER: 
N61 SCREW, MACHINE.

74027 SCREW, PIVOT]
LOCI2495 waste Lock 5826 WASHER, FLAT

$508 nor, ex see: wasMeny LOCKaeooe nT, nex

74033 WASHER,CUP.74032 WASHER FLAT] 74142 HEAD, CYLINDER
34-4 NUT,HEX. 74029 WASHER, FLAT

DASHPOT PARTS
‘TM2215-214

Figure 315. Frame ly (left side) and dash- ly, parts ic 5
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74904 SHAFT

C
)

Ksosons wie 6863 DISK, CLUTCH
72563 WASHER, FLAT

‘8507 CAM ASSEMBLY

16863 DISK, CLUTCH

6861 WASHER, FELT-

‘72513 DISK, CLUTCH

©

71505 WICK:

74239 BEARING, SLEEVE

74755 WICK

120 SCREW, MACHINE
y3706 WASHER, LOCK

74802 SPRING
-74801 DISK, CLUTCH

74800 WASHER, FELT ~

153 DISK, CLUTCH323, ‘BEARING
339 SCREW, MACHINE

191 WASHER, LOCK
74089 SPRING, LOOP

74756 WICK

74132 GEAR

74152 SPRING

74061 DISK, CLUTCH

74756 WICK‘j 3 5 5

74999 BEARING, BALL

74901 NUT, HEX

151 GEAR
(NOT INCLUDED WITH MAIN SHAFT)

F4\01 PLUG, MACHINE THREAD
'4|00 WASHER, FLAT

‘Tw22I5-216

Figure 317. Main-shaft assembly, parts identification. 'an\
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6746 SCREW, MACHIN
Zia washer Looe
002 WAShER, FLAT

74297 PLATE, RETANER

74162. ARM

1196 ScREW, SHOULDER)
2191 wasneR, LockSsee nur, vex J
74121 CRANK, BELL

lige scREW,
2191 WASHER, LOCK
‘3598 NUT, HEX
74078 LINK, Lever ————>
74072 LEVER

191 Lt
T] 8598 NUT, HEX

516 PIN, COTTER
|88857 WASHER, SPRING
23-244 WASHER, FLAT

}8856 STUD

74160 BAR, LOCKING

74069 BAR, FUNCTION

76296 SPRING

1196 SCREW, sHOUL,
| WASHER, LOCK

3596 NUT, HEX

T4017 SCREW, SHOULDER CARRIAGE, ents
3598 NUT, HEX 74160 LEVER:

pp ag te Fae mona
2191 WASHER, LOCK (2191 WASHER, LOCKS590 NUT, HEX é Ree IUT TEX

7002 WASHER, FLAT ° Soca

‘3598 NUT, HEX ° 191 WASHER, LOCK
74080 LINK, LEVER aS We 74148 CLAPPER
74077 SCREW, SHOULDER. 74413 BUMPER
74946 INSULATOR, PLATE.

Peper

122-36 PIN, DOWEL
55082 SPRING

1226 SCREW, MACHINE
2191 WASHER, LOCK
7002 WASHER, FLAT

5746 SCREW, MACHINE
{2191 WASHER, LOCK
lroo2 WASHER, FLAT

8864 BOARD, TERMINAL 81747 INSULATOR, BLOCK
55088 SPRING y) S8il SCREW, MACHINE
82966 BAR, FUNCTION 91 WASHER, LOCK
62963 ARM 74174 BAR, LOCKING

7173 BAR, FUNCTION

2964 ScREW, SHOULOER Ly TA163 BAR, FUNCTION
82965. SPRING
8a96 shim 640 WASHER, Lock

74686 VANE, SHIFT. }4-56 NUT, HEX
SIXTH VANE EXTENSION PARTS

REAR CROSS BAR PARTS
‘Tw2215-217

Figure $18. Carriage-return and rear , parts identificatic

941733 —51—23 349



11543, BEARING, BALL

2191 WASHER, LOCK

74799 PLATE, RETAII



(BS39 SCREW, MACHINE.
‘90511 SCREW, MACHINE i2i91 WASHER, LOCK

iER,LOCK2191 WASHER} [7002 WASHER, FLAT
3598, (NUT, HEX / On|

a:74015 SPRING — Owe
74018 BLADE,PRINTING BLADE

74244 BAIL, PRINTING
(INCLUDES 87509

4122 SCREW, MACHINE
191 WASHER, LOCK

iT, HEX

f
1 WAS

3598 NU’

(74156 SCREW, ADJUSTMENT.
[2669 WASHER, LOCK
34-4 NUT, HEX

| O Hesse sorew.macuine©) 2191 WASHER, LOCK
8539 SCREW.MACHINE}SisPwasuen;vock I 89097 LATCH, LEVER

94633 wick

$60 FT ro ras
3603 NUT HEX 2 i TEP TE 1008 shart

74107 Lock, seaRINe ———7_ Caste wick
‘74096 PAWL 74089 LEVER

178 BEARING, ROLLER
74760 SPRING (incLubes eeoee Screw)

74095 BUSHING, SPACER sae gee a
1408eae 2449 WASHER, LOCK

714503 BRACKET
|LINCLUDES 87509 POST,

80926 SPRING nctpes

| 74986 SCREW, MACHINE74158 BLADE, FUNCTION Ball. Ee) Bist ‘wasnencvoce
fi Foe WASHER, FLAT

PRINTING ANO FUNCTION BAIL PARTS

74993 BAR, STRIPPER 4599, u9

e555 Sian! SPACER74180 BAR,CODE NO.10 ING,74181 BAR,CODE NO.20 <) eC 3598 NUT, HEX
74182 par-cove NoSD ais! WASHER, Lock
74183 Ban-covE NozD

USS 2,BAR, CODE BO. Se. 74187 GUIDE,PULL BAR
74286 GUIDE, LEVER. —————= 1 1 (6745 SCREW, MACHINE

e209 vague cock
8539 SCREW, MACHINE, © [34432 WASHER, FLAT
Siar wasnen, cock
N60 SCREW, MACHINE 7 , frae0s screw,macnine
Bia wasHten, Lock S HT see, waswen Lock
Tooe'wasties ar : ssaa2'wastiek, FAT
Toor WASHER, FLSetween 74953 AND igo. screw macnine
4898 sum [etai washtens Lock
74021 CRANK,BELL NGL

74022 CRANKBELL NO2
74023 CRANK,SELL NO3
74024 CRANK,BELL NO4
114139 CRANK,BELL NOS

74995 RETAINER, BELL CRANK °
M161 SCREW, MACHINE.
2191 WASHER,LOCK
‘TAT22 WASHER, FLAT)

CODE BAR AND BELL CRANK PARTS

Figure $20, Printing bail, function bail, bell cranks, and code bars, parts identification.
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6746 SCREW, MACHINE [74014 SCREW , MACHINE

Foo2 wasHERFLAT zee9 wasn.

93754 BAIL:

(7993 SCREW, MACHINE
[2191 WASHER, LOCK

81956 BAIL

93756 PLATE , RETAINER.

93758 WASHER, FELT

93755 ROLLER, LEVER 93757 BEARING SLEEVE

FUNCTION LEVER BAIL.

VANES, SELECTOR

74042 NO. 1 1026 SCREW, MACHINE
74043 NO. 2: 

T4170 SCREW, PIVOT
74044 No. 3:
OV AC 

74169 CLAMP

74046 NO.5 74783 Lever
[87401 SPRING

6746 SCREW, MACHINE
2191 WASHER, Lock

T4019 PLATE, MOUNTING ° gi
74952 FRAME (WITH 6940

ab Conace A POST 8 36-150 FIN, DOWEL)

74059 SCREW, MACHINE UW
2191 WASHER, LOCK,
7002 WASHER,FLAT

FRONT VIEW

74s scnew, MACHINE74008 SHAFT iit Sitiea tack

; ay
Ss1160 SCREW, MACHINE

5746 SCREW, MACHINE
2191 WASHER’, LOCK

74255 GUIDE, LEVER

74191 LATCH, LEVER

BOTTOM VIEW

VANE FRAME.

. TM2215-220

Figure $21. Vane frame and function-lever bail, parts identification,
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7835 RIBBON-BLACK (71681 SPOOL,
PRINTING RIBBON

74394 SHAFT

74969 BUSHING, THREADED arm |

107487 CONTAINER(FOR fio7488 CONTAINER (FOR
LEFT SPOOL BRACKET) RIGHT SPOOL BRACKET)

110351 RAG KEP
SS BRACKET

WASHER, FLAT £3

=—~—_______ 4814 wasHer, Lock

32t

2201 NUT, HEX-

74384 GEAR
74536 SCREW,MACHINE-

0350 HOLDER, SPRING)
76 SCREW, MACHINE

WASHER, FLAT

(74526 COLLAR, LOCKING]

74329 SHAFT-

‘Te215-221
Figure $22. Ribbon-feed mechanism, parts identification.
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74335 LEVER ‘WASHER, LOCK
[3599 NUT, HEX.

74700 SPRING

igs screw, SHOULDER)
21st wash, Look
Sooe WoT HEX,

33-168 SCREW, PILOT)

CONES Sees (6746 SCREW,MACHINE

:

CLE [03-27 WASHER, FLAT

RIBBON OSCILLATOR.
74512 BEARING ASSEMBLY, BALL- 1

(e539 SCREW, MACHINE
2191 WASHER, LOCK
7002 WASHER, FLAT

2449 wasieR, Lock (6745 SCREW, MACHINE
34-1 NOT, HEX’ eecowasnen tock

spac RACK AND ROLLER ofens
et ScREW, MACHINE] Giese arm
io, WASHER, LOCK tse Screw, machine

Beao wastien Lock
74204 PLATE, MOUNTING jos-27 WASHER,FLAT
Taz Washen, FLAT

9659 LEVER

74373 SEGMENT, TYPE BAR

81889 PLATE, MOUNTING-
74331 SPRING,FLAT

i ROD, FULCRUM

om wert

{6746 SCREW, MACHINE.
T2191 WASHER, LOCK.

TYPE BAR
74414 GUIDE,TYPE BAR

7634 SPRING.

faz00 Bak TYPE* eaeTYaS 74371 GUIDE, RIBBON

ie And Ses TYPE BAR SEGMENT

74281 BUMPER ASSEMBLY 539 SCREW, MACHINEINCLUDES 191 WASHER, LOCK
Ta27oBumerLeaTHER {kde of 8p + 002 WASHER, FLAT
M713: SCREW,MACHINE 74889 PLATE, RETAINER,

TYPE BAR BACKSTOP.
‘Twe2i5-222

Figure $23. Type-bar carriage, parts identification.

Gyroscnew.snoutoen
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74807 NUT,

‘74187 GUIDE, PULL BAR-

74804 PosT.

‘74292 SCREW, SHOULDER:

74721 SPRING:

(74805 SCREW, MACHINE
1669 WASHER: LOCK

$4432 WASHER, FLAT

T4806 PLATE, MOUNTING.

ak === : r49o4 waSHer ecAT—E-= l2e69 washer Lock’34-10 NUT, HEX- 
34-4 NUT, HEX.

74198 CONE, BEARING

‘74197 ROLLER, BAIL- 
74008 ROLLER, STEEL2651 BALL, BEARING:

Grae sonew, MAGNE
Zio wasn Loge
Tooe wasHcR Fear
7024 PAM

Taode NUT
74240 ROLLER, GUIDE
2451 BALL, BEARING
74253 STUD

7022 LEVER
74372 LINK, LEVER

1010 SCREW, SHOULOER

34-4 NUT,HEX,
2669 WASHER, LOCK
74367 SCREW, MACHINE-

HEX)
HEX,

74363 BAIL

74390 BAIL,

| _____74374 PLUNGER.

PULL BAR BAIL 7025 PAWLPLUNGER @ ROLLERS 6805 SCREW, SHOULDER
7023 LEVER

SPRING
-74381 PAWL

33-41 SCREW, SHOULOER
y 1174 SCREW, SHOULDER:og epew mcr fevrams

103-27 WASHER, FLAT) 3599 NUT, HEX.

sas4a sun eccenTmcbed i . 4s sew uAcnne84896 SCREW, SHOULDER: 12669 WASHER, LOCK84894 ARM aware a 34432 WASHER, FLAT
ee 

asre aacet

2191 WASHER, Lock ete HEX.
TAT39 SCREW, MACHINE- oo) ES
Moa onacrer ee sas sTv0

TYPE BAR BASKET (74332 ROLLER-UPPERBai wasneny cock 74337 ROLLER: LOWER‘3598 NUT, HEX.

74380 SHAFT (WITH GEARS’
AND DETENT COLLAR)

74500 CAP, BEARING
74501 PLATE, RETAINER}

Tas72 sTuD
2191 WASHER, LOCK
7002 WASHER, FLAT|
3596 NUT, HEX.

(74383 CAP.BEARING
(74499 PLATE, RETAINER.

RIBBON REVERSE SHAFT PARTS

‘Twe215-223
Figure $24. Type-bar carriage, parts identification.
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74481 ROLLER, GUIDE-

T4031 BRACKET-RIGHT

74449 BUSHING, THREADED
3970 NUT;HEX.

4559 SHAFT. . Geuscremmacunei ptswached tock
agnor HES

1026 scrt 
[74562 SCREWMACHINETASES LEVI 2ISt WASHER, LOCK

82463 SPRING: LITE
[74448 BUSHING THREADED80294 Posr- 3970 NUT, HEX,

(678 SCREW, PILOT
IER,LOCK

ROLLER, CEVER
18184 WASHER, FLAT.

2248 PIN,STRAIGHT
8539SCREWMACHINE
ZISIWASHER, LOCK.

4209 COLLAR 74879 POST
74478 LEVER

1539 SCREW, MACHINE.
191 WASHER LOCK.

ane

74566 SCREW, SHOULDE!
2669WASHER, LOCK
34-4 NUT,HEX:

LEFT SIDE View

76084 WASHER, FELT: 74264 SHAFT(WITH PIN)
74695 DISK,CLUTCH

‘74536 SCREW,MAC} 1248 SCREW, MACHINE

104995 PIN,STRAIGHT.

74447 WHEEL, DETENT1466 CRANK, HAND

(63977 SPRING

o
|83976 HANOLE- 2699 SCREW, SET

74438 PLATEN -RUBBER
/41341 KNOB 74446 WHEEL, RATCHET

3339 NUT, HEX

‘3340 WASHER,LOCK
-76087 NUT,SPECIAL,

-76086 SPRING, FLAT41342 SCREW, MACHINE)
2719 WASHER, FLAT -76085 DISK,CLUTCH3646 WASHER'LOCK 

74694 ARM

‘Teeei5-224
Figure 325. Platen assembly, parts identification.
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62 SCREW, MACHINE

3598 NUT, HEX.
2191 WASHER, Cock
123-244 WASHER, FLAT)

80724 LEVER:

74476 GUIDE, PAPER

74186 BUSHING, SPACER

74733. STUD
2509 WASHER, LOCK

‘4732 POST
91 WASHER, LOCK

74473 BUMPER:

3598 NUT, HEX.
3640 WASHER, LOCK
103-27 WASHER, FLAT)

74455 GUIDE, PAPER

74470 GUIDE,
— =

if] T4709 SPRING
74554 POST

° Q 80478 POST

}5063 SPRING

LU SHAFT
LEFT]

74613 SCREW, MACHINE

74490 ROLLER, Guo®
(FRONT- RUBBER)

74613 SCREW, MACHINE)
3640 WASHER, Lock
103-27 WASHER, FLAT
T4460 SHAFT.

74437 BAR, GUIDE:

8543 SCREW, MACHINE]
2191 WASHER, LOCK

74491 ROLLER, GUE)
(REAR-RUBBER)

74928 PosT
45104 SPRING,

74454 CAM
74059 SCREW, MACHINE

74708 SPRING:

74463 LEVER

117319 SHAFT:

117315 HUB

117317 stuD
116793 WASHER, LOCK,

TOP VIEW
{74469 GUIDE, PAPER

— l24613 SCREW, MACHINE:

74457 LEVER

74494 BUSHING, SPACER

74493 BUSHING, SPACER

i219] WASHER, LOCK
{598 NUT, HEX.

{f036 COLLAR, LOCKING,
fp 4536 SCREW, MACHINE

—=j——s|

74338 LEVER

f269 SCREW, MACHINE

117314 SPRING

117316 HUB

——lI7318 SCREW, MACHINE

lef
MI7313 SPINDLE, PAPER ROLL: ADJUSTABLE

Figure 326. Platen and paper roll

94173351:

‘Tw22is -225

ificatiParts ide
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~~

T44I6 LEVER:

1097 SCREW, MACHINE)
‘3640 WASHER, LOCK

‘3599 NUT, HEX.

6745 SCREW,MAGHINE
2669 WASHER,LOCK,

34432 WASHER, FLAT

89077 STUD
34-4 NUT, HEX.
2669 WASHER, Loc!

74539 GUIDE,
LEVER,

89076 BRACKET-

T4407 LEVER:

1035 SCREW, MACHINE]
3640 WASHER, LOCK
3599 NUT, HEX

3647 INSULATOR, PLATE-

1222 SCREW, MACHINE
‘3871 INSULATOR, BUSHING
3618 INSULATOR, PLATE
79513 PLATE, RETAINER:
7358 CONTACT, SWITCH

'3-38 SCREW, MACHINE
0 WASHER, LOCK

3589 NUT, HEX.

isl WASHE!
[3598 NUT, HEX.

fis! SCREW, MACHINE
[2191 WASHER, LOCK.

74538 BRACKET
3618. INSULATOR, PLATE

"22 SCREW, MACHINE
[3571 INSULATOR, BUSHING
3647 INSULATOR, PLATE.
79513 PLATE RETAINER
73588 CONTACT,

73593 CONTACT, SWITCH

SEND-RECEIVE BREAK MECHANISM

T4246 PAWL:

74289 BUMPER

SWITCH
73593 CONTACT, SWITCH

14 SCREW, PILOT
WASHER, LOCK

74037 Lever

74556 PAWL:

7A048 SCREW, SHOULDER
122-26 WASHER, FLAT3640 WASHER,LOCK

56 NUT, HEX.

74545LEVER:

M162 SCREW, MACHINE
3640 WASHER, LOC!
74599 ECCENTRIC
2034 WASHER, FLAT,

6746 SCREW, MACH
2191 WASHER, LOCK
7aI75 BRACKET}

MOTOR STOP LATCH PARTS

703 SPRING

62 SCREW, MACHINE.
3571 ECCENTRIC.

© WASHER, LOCK

i671 SCREW, SHOULDER
WASHER, LOCK

‘NUT, HED

74988 SPRING

(sae 82787 SPRING
74409 LEVER

‘Tw2215- 226
Figure $27. Motor-stop and send-receive break mechanism, parts identification.
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{3598 NUT, HEX.
eis WASHER, LOCK

se scReW,macHiNe
LOCKlea72e WASHER, FLAT

71445 LEVER

74724 SCREW, ADJUSTING

6884 BRACKET-

71046 SCREW, MACHINE-

71045 NUT, LOCK:

6811 SCREW, MACHINE]
2191 WASHER, LOCK
82493 WASHER, FLAT

6706 BRACKET-
34-4 NUT, HEX.

M-I77 COIL, SOLENOID
INCLUDE:

1028 SCREW,MAGHINE 8
2438 WASHER, FLAT)

6942 SCREW, ECCENTRIC]
3640 WASHER, LOCK
34-56 NUT,HEX,

74003 PLATE,MOUNTING]
(WITH Poss)

6836 YOKE, MAGNET-

70803 SCREW, PIVOT2191 WASHER, LOCK _—————_{ rT, HEX,
7002 WASHER, FLAT, aa
6746 SCREW, MACHINE} ar [34-11 NUT, HEX.
2191 WASHER, LOCK. 190791 WASHER,LOOK
7002 WASHER, FLAT 7

78826 PLATE, RETAINEF

6746 SCREW, MACHINE]2191 WASHER,LOCK ‘ frogos screw Pivor
FRONT VIEW

SELECTOR UNIT~ PULLING MAGNET
1073 SCREW, THUMB-

1030 SCREW, MACHINE
34432 WASHER, FLAT)

T1697 ARM

'8597 SCREW, SHOULDER
8596 WASHER, FLAT

‘3598 NUT, HEX: {sais were BELL
og 6850 CRANK, BELL

71976 PLATE, MOUNTING: le 7007 PLUNGER
7607 COLLAR, SPACING fesolecnenet one

6966 ECCENTRIC
6830 LEVER

(6801 SCREW, PILOT
1640 WASHER, LOCK,

6799 SCREW, SHOULDER: 7602 SPRING

RANGE SCALE PARTS
‘Tw2218-227

Figure $28. unit and parts identifi
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Or ee ner eoP
POL TYPE BARS TYPE BARS TYPE BARS.mus | feet Lommour eaters) | "Bacuere ES)

seowent | NUMBER | ‘NuMacr | NUMBER
CATALOG

7418
5 

USE
D 

IN
 

AL
L 

POSITI
ONS.

[7az08.

763
4 

USE
D 

I
N

 
AL

L 
POSITI

ONS

fs
)

see 
el

l

iS
)

2
F !

FUNCTION LEVERS.

Figure $30. Pull bars, type bars, and function levers, parts id
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2407 WASHER,LOoK—————_____ |

74421 BRACKET:

‘SWITCH, TOGGLE

93075 NUT,RING
‘91683 NUT,HEX.

70893 FITTING, CONDUIT-

70892 NUT,HEX.
1o5912 WASHER, Lock

TARGET LAMP:

ligo92 SCREW, PILOT
104451 WASHER, LOG!

78301 SCREW, MACHINE
2669 WASHER,LOCK
34-4 NUT, HER.

6746 SCREW, MACHINE)
8330 WASHER, FLAT
2191 WASHER, LOCK

84047 PLATE, STOP

7661 LEVER:

7105 TARGET-I0 SPOT-

‘8222 PLATE, THRUST-

362

eYoY
ofo

oholo
he

°

MU-27 MOTOR UNIT

Figure $31. Motor unit, parts identification.

-74557 LAMP,INCANDESCENT
ais)

‘74558 LAMP, HOLDER

(6746 SCREW,MACHINE.
191 WASHER, LOCK

74091 PLATE, MOUNTING

74567 SCREW,MACHINE
12449 WASHER LOCK
[2646 WASHER, FLAT.

74151 GEAR 35T.
r4505 GEAR 77)

180374 GEAR ASSEMBLY-

(6746 SCREW,MACHINE
191 WASHER, LOCK

188.4 BOARD,TERMINAL
r4991 INSULATOR, PLATE.

I SCREW, MACHINE
191 WASHER, LOCK.

(7002 WASHER, FLAT

‘TwE218-230

"
ry



73236 FRAME (WITH OILER):

78239 ARMATURE, MOTOR:

‘91837 INSULATOR, WASHER:

120701 SCREW, MACHINE-

70873 CAP

70872 HOLDER, coNTAcT—|

INSULATOR),

. 8094 BRUSH,ELECTRICAL
CONTACT (WITH.

ai(GO)
val

[e}

71998 COLLAR, LOCKING:
(WITH 80706
SCREW)

126-123 GROMMET:

73244 peepee
73243 WEDGE ,CLAMP-

Van

Motor, parts identification.

78240 COIL

73242 INSULATOR, PLATE.
(FOR ONE FIELD COL)

73237 END-BELL,MOTOR
(WITH OILER)

78241 COIL

[73231 PLATE,RETAINER]
i71189 PLATE, RETAINER|
73232 WASHER, FLAT

5061 BEARING, BALL

70771 FITTING,
PRESSURE

BOTH ENDS

1999 SPRING
[80312 WASHER, FLAT

1272 SCREW, MACHINE

73595 ROD, TIE
[34-59 NUT, HEX.

78025 SCREW, MACHINE,

120700 SCREW, SET

TM22i5-231
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6979 HUB

(6ei1 SCREW, MACHINE
i191 WASHER, LOCK

78439 HOUSING,
GOVERNGR

6320 CONTACT, GOVERNOR:

6345 NUT, HEX.
2191 WASHER, Lock,

6323. SPRING.

6319 BLOCK

6324 WHEEL ASSEMBLY,
GOVERNOR ADJUSTING

8165 WASHER, SPRING:

6347 SCREW, MACHINE
j2191 WASHER, LOCK
lzoo2 WASHER, FLAT

(6348 SCREW, MACHINE
640 WASHER, LOCK

6330 CAP, BEARING

78443 SCREW, ADJUSTING

78451 COVER

78496 CONTACT, GOVERNOR:

78437 INSULATOR, PLATE

78438 INSULATOR,

78497 CONTACT, GOVERNOR

4-4 NUT, HEX.
62669 WASHER, LOCK

3438 WASHER, FLAT

80352 GOVERNOR

80338 BRACKET 78403 BRUSH, ELECTRICAL
CONTACT.

78399 ARM ASSEMBLY, CONTAGT- 80336 INSULATOR, PLATE

41733 INSULATOR, PLATE
78400 ARM ASSEMBLY, CONTACT-

80444 SCREW, MACHINE
2191 WASHER, LOCK
7002 WASHER, FLAT

80334 TERMINAL, LUG

80337 BRACKET g fies SCREW, MACHINE
1398 INSULATOR, BUSHING

80342 SCREW, MACHINE] 41732 PLATE, RETAINER
2191 WASHER, LOCK 80340 PLATE MOUNTING

80335 PLATE, RETAINER ~~ i2191 WASHER, LOCK

80341 BRACKET ASSEMBLY

Figure $33. Motor governor, parts identification.
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cr
103615 CAPACITOR- 4MF ffososo screw machine

102700 CAPACITOR-200MF

101945 RESISTOR-2000 OHMS)
105398 SCREW. MACHINE.
1110.49 INSULATOR, WASHEF
34432 WASHER, FLAT

198642 WASHER, LOCK
[97492 NUT, HEX

[04758 BRACKET
105567 SCREW, MACHINE
198642 WASHER, LOCK
[97492 NUT, HEX

98642 WASHER, LOCK
97492 NUT, HEX

105567 ‘SCREW, MACHINE’
34432 WASHER, FLAT.
98692 WASHER, LOCK
97492 NUT, HEX

}— 105313 RECTIFIER, METALLIC

1105310 PANEL ,cORD

105303 BRACKET

107143 CLAMP

106255 SCREW,MACHINE.
34432 WASHER, FLAT.
105414 BUSHING, SPACER,

42

108040 screw, machine\ | ®

986. Lock
97492 NUT, HEX
76281 TERMINAL, LUG

97492 NUT, HEX

ios312 REACTOR, FILTER
105567 SCREW, MACHINE
[98642 WASHER, LOCK

Bip BOR aE

105314 TOGGLE, SWITCH

105307 coRD

fios3i6 COVER
TOP View 1187 SCREW, MACHINE

105308 CONNECTOR, PLUG

105315 TRANSFORMER,POWER \

72481 CONNECTOR, PLUG

101954 CORD

101833 screw,

105109 NUT, CAP

101063 FUSE, CARTRIOGE

189305 SCREW, MACHINE
2846 WASHER, FLAT.
93108 WASHER, LOCK

1® e
) SOOO 6 | —i531 panet,raP

ig Ooo Fs $ 105110 CLIP.
o 9

1$ iq oe ee
¢ >oa a

E J
"srs azote3292 NUT, HEX

Figure 338.

FRONT VIEW

‘Tw2215-237
Power supply unit, parts identification.

369



119756 CLAMP,C:

106255 SCREW, MACHINE
105414 COLLAR,SPACING

98642 WASHER, LOCK
97492 NUT,HEX

119757 PLATE, INSULATOR

125-208 FITTING, DUCT
125-209 NUT, LOCK.
112.494 INSULATOR, WASHER

105857 BOARD, TERMINAL

92260 WASHER, LOCK)
83885 NUT,HEX = J

105567 SCREW,MACHINE
HER, FLAT3

98642 WASHER, LOCK
97492 NUT, HEX

91859 JACK TELEPHONE
6347 SCREW, MACHINE
92260 WASHER, LOCK

107364 SCREW, MACHINE.

‘91862 CONNECTOR, RECEPTACLE
107365 SCREW, MACHINE

72728 CONNECTOR, RECEPTA
107365 SCREW, MACHINE

REAR VIEW

105851 CABINET:

[77348 CONNECTOR RECEPTACLE
lo7365 SCREW, MACHINE

SONNEC'
or:lsza Loc
le3865 NUT, HEX

105058 BOARD, TERMINAL

119758 PLATE, INSULATOR
112495 SCREW, MACHINE

[97492 NUT,HEX
‘95005 RESISTOR- 2500 OHMS

fio5568 SCREW, MACHINE
12449 WASHER, LOCK.
2846 WASHER, FLAT
01722 NUT, CAP.

fis760 CLAMP.
187655 SCREW, MACHINE.
7002 WASHER, FLAT
192260 WASHER, LOCK
[e3885 NUT, HEX

119743 GROMMET

111049 INSULATOR, WASHER.

17302 MOUNTING JACK
07365 SCREW, MACHINE

\42. CONNECTOR, RECEPTACLE,
366 SCREW, MACHINE

GO WASHER, LOCK

105206 CONNECTOR, RECEPTACLE
107363 SCREW, MACHINE.

107357 CABLE (AC) (WITH
11063 TERMINAL, HOOK
‘ANO 107398 TERMINAL,
EYELET-LARGE }

370
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FRONT VIEW

Figure 839. Electrical service unit, parts identification.

107364 SCREW,MACHINE
107356 CABLE (D.C) (WITH
M1063 TERMINAL, HOOK;

‘MINAL, EYELET -LARGE ) si
‘Twe2I5-238
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APPENDIX Ii

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. Fearures. 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 8. Teletypewriter TT-6/FG is normally
used in systems which are not directly intereon-
nected with British teleprinters.

2. Features of British Equipment Compared
With Teletypewriter Set TT-5/FG

a. Sauxcrtna Copr. The British teleprinter
uses the same five-unit start-stop selecting code
as the American teletypewriters.

®. Crraracter 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
as listed in the following table:

Keyboards

Lower caso Uppercase

American | British | American British

D D $ Who are you
F 1 %
G G & @
H H STOP | (£) (pound symbol)
i a 0 Bell
8 s Bell |’
W v ; =
z Z gee

c. Prixtinc. 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. Traxsaarrixc. 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 circuit 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.

e. Axswer-Back Fuarure. 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. Stonat Bett. 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. Motor Conrrot. 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.

A. Srrep Drrrerences.
(1) Normal American speed. American

equipment normally operates at 368.1
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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KEYBOARDS
SIGNAL CODE |LOWER CASE|UPPER CASE

| 2] 3 4 5S JAMERICANIBRITISH /AMERICAN| BRITISH
i———| = =—_ | @ A ? ?
| G Cc ?
— | D D Lo ees
= [a E E 3 3

F F t %

a H H STOP z=
| ! ! 8 8_—! J J u BELL ©

K K C C
ae L » 2= M 5 5

ee | N N 2 D
| —_——“~o ° 9 9

oe |_—_ ao Q q 1
_—_ R R 4 4
—=— a | s s BELL 1

ea a —— it 5 5
| ee | U 7) 7

_—_———__.__ an v 5 =
—_"w Ww 2 2

—_— i ____ _ x Z WA=—_— = \ Ni 6 6i Z 7 zr

|_| | yep et a eb
| CAR. RET. CAR.RET. CAR. RET. CAR. RET.

—— cs. rics, rics. Fics.

— smce smace mee once
al

(1) WOT USED ON BRITISH ARMY FIELD MACHINES. USED ON O.T.N. IN GREAT BAITAIN.
(2) NOT USED BY BRITISH ARMY.

TL: so174

Figure 340. Differences between American and British keyboards.
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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.

Oapacitor—A device for inserting the property of
capacitance into a circuit; two or more conduc-
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-
serted as a 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 50 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
conductor.

374

Jack—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 circuits,

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
cireuit 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 cycle of
operation for each function performed or char-
acter printed.

Polar 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.”
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GUIDE BRACKET

TRIGGER GUIDE

TRIGGER ASSEMBLY

AUTOMATIC CARRIAGE-RETURN AND
° | Ctine-reeo FuNGTION LEVER

a

BELL CRANK RETAINER
‘ASSEMBLY

SPRING PLATE. TM2215-Gl-14

Figure 117.1. (Added) Automatic 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
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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)

*

5

* *

b. Requirements. The ribbon-reverse bail
should clear both the left and the right ribbon-

*

3





tion in line with the bar, it should require
1% 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 perceptible _
amount of end play. 7 st

* =r *. —

246. Main-Shaft Clutch Throw-Out Lever
(fig. 210)
(Superseded) a8

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-

c. Adjustment. Position the clutch throw-out
lever by its pilot screws.

250. Printing-Bail Shaft, Right Bearing
(fig. 213)

. * * * *

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. (Superseded) 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
sixth vane extension and the right end of the
slot in the letters push bar. When holding the
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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.
AGS EP * *

266. Armature Stops
(fig. 224)

. * 5 . ‘

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 278.2

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.

c. 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-

5
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306. Line-Feed Link Turnbuckle
(fig. 232)

* * * * *

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 requirement should be considered satis-
fied.

c, (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)

* . * *

c. Adjustment. Loosen the line-feed check-
lever setscrew 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)

* * * * *

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. It 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.
* * * * *

337.1 Operating Bail Line-Feed Extension Ad-
__justment

~ (Added)
“Note. Adjustments in paragraphs 887.1 through
337.8 apply only to those printers equipped with the

tie car rn and line-feed
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. 243.2). Position the bail assembly
line-feed extension by its enlarged mounting
holes. Reposition the function bail blade if
necessary. Tighten the bail mounting screws.

S





-

- d.- Method of Checking» To check the func
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.
387.1).

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.

c. Adjustment. Position the automatic carri-
age-return and line-feed function 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 carriage-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 (fig. 228.1) when the space
combination is selected and the main
shaft is rotated until the function lever
rests against the vanes. 53

(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. _
¢c. 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 228.3)
(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.

c. 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. ~

n



b. Requirements. 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.

ec, Adjustment. Loosen the locknut of the
trigger adjustable screw 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. 387.1).

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.

c. 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.

c. Adjustment. If the spring does not meet
the requirement, replace it with a new spring.

12

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.

c. 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,

* * * * *

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.

c. 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.
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(2)

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.

c. Adjustments.

qa

(2)

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 b(1) above.
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.

(a)

(2)

b, Requirements.
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 14-ounce pres-
sure against the lobe if the insulated
end of the light contact spring is bear-
ing against it.
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 mai
rotated until the printing bail
extreme forward position, there
should be at least a .010-inch gap be-
tween the points of the left-hand

ij motor-stop contacts.’
+ _ Note. When adjusting, be sure that the

heavy spring does not bear against the light

c. 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 (2) above.

375. Selector Clutch Torque
(fig. 257)

. * * * .

c. 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 145751 (or older units if these
parts have been replaced), spacer 122838 and
split capstan nut 122974 are supplied as
standard equipment instead of capstan nut
119541 (fig. 258.1). The ends of the split
capstan nut are open and offset to insure a
tight fit on keyed nut 119540. To install the
capstan nut, the offset ¢1 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.

aS ©
122974 CAPSTAN NUT 122838 SPACER

TM 2215-Ci-I)

Figure 258.1. (Added) Selector clutch capstan nut
and spacer.
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