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INTRODUCTION

This manual describes the operational theory and a sequence
of adjustments to help in servicing the Model Cl1, D1
(Standard), the C4, D4 (“Executive”) Typewriters, Special
Machines and all special attachments. Each model will be
indicated by a character/number as follows:

C1 — Model C Standard Typewriter
D1 — Model D Standard Typewriter
C4 — Model C “Executive” Typewriter
D4 — Model D “Executive” Typewriter

It is suggested that the Adjustment/Parts Manual (FN 241-
5231) be used with this manual.

Since each typewriter has mechanisms that have been
redesigned several times, important changes of that mecha-
nism are referred to as design levels. These levels of changes
are indicated by number in the order in which they occurred.
Level 1 is the original mechanism design; the changes begin
with Level 2.

The Machine Introduction section of this manual includes
the functions and applications of the machines and their
features.

The Functional Check section is shown in a sequence so
that important functions of the machine are checked for
proper operation. However, this check does not necessarily
follow the sequence of operational theory and adjustments
within the manual. The functional check should be used to
help locate problems on the machine.

The theory of operation of the machine mechanisms is
separated into sections. Operational theory illustrations show
the machine at rest unless noted. Red directional arrows on
the operational theory illustrations indicate the movement
of parts from rest to their operated position. Adjustments
for each section follow the theory of operation. In the
adjustments part of the sections, each adjustment is in the
sequence that the adjustments are to be made. When an
adjustment is made, all adjustments that follow in that
mechanism must be checked to ensure that the adjustment
did not affect an adjustment later in the sequence. The part
to be adjusted and the direction it must be adjusted are
printed in red. When required, the view and mode, or
condition of the equipment, is noted under the drawing.
There may be times when adjustment sequences or tolerances
differ from those in other related publications. However,
the publication with the latest date should normally be
considered the most current.

The Removal Procedures section is a numbered sequence of
instructions for parts removal. The part can be assembled
by reversing the removal steps. If a detailed drawing of an
assembly is required, the APM should be used.

All drawings are front right views unless noted, or are easily
understood by the reader.

When servicing the typewriter, all safety procedures should
be followed. When a function is operated by hand, the
power should be disconnected.
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SAFETY PRECAUTIONS

All IBM Customer Engineers are expected to take every
safety precaution possible and observe the following safety
practices when servicing IBM equipment:

Mechanical Safety:

1. Safety glasses must be worn.

2. All safety devices, such as guards, shields, signs, ground
wires, etc., must be restored after maintenance. When a
guard or shield is removed to observe or make an adjust-
ment, that shield must be replaced when work in the
area is completed.

3. Watches, rings, necklaces, ID bracelets, etc., must be
removed when servicing the machine.

4. Care must be used when working near moving parts.
Keep hair away from moving parts. Avoid wearing
loose clothing that might be caught in the machine.
Shirt sleeves must be left buttoned or rolled above the
elbows. Ties must be tucked in the shirt or have a tie
clasp approximately three inches from the end. Tie
chains are not recommended.

Electrical Safety:

1. The equipment referenced in this manual may use high
voltages,; check voltage labels.

2. Safety glasses must be worn when checking energized
circuits.

3. Ifacircuitis disconnected for servicing or parts replace-
ment, it must be reconnected and tested before allowing
the use of the machine.

4. Power should be removed from the machine for servicing
whenever possible. Remember, when checking voltages,
avoid contacting ground potential, such as metal floor
strips, machine frame, etc.

5. Meter continuity checks should be used instead of
voltage checks whenever possible.

General Safety:

1. FEach Customer Engineer is responsible to be certain
that no action on his/her part makes the product unsafe
or exposes hazards to customer personnel.

2. Store removed machine covers in a safe, out of the way
place where no one can trip over them.

3. If you must leave the machine in a down condition,
always install the covers and disconnect power before
leaving the customer’s office.

4. Always place CE tool kit away from walk areas where
no one can trip over it.

5.  Maintain safe conditions in area of machine while
performing and after completing maintenance.

6. Before starting equipment, make sure fellow CEs and
customer personnel are not in a hazardous position.

7. All machine covers must be in place before machine is
returned to customer.

Note: Refer to the Safety CEMs relating to this product(s)
for further safety precautions.

“1BM", “Executive’, “IBM EXECUTARY", and “Selectric’’ are registered
trademarks of the International Business Machines Corporation.
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MACHINE INTRODUCTION

The IBM Model D Typewriter is available in Standard and
“Executive” models with either carbon or fabric ribbon. An
impression control lever allows the operator to change the
impression for the application. A dual impression mecha-
nism is used to give even impression result between upper
and lower case characters. A touch control is provided on
some Model D typewriters to allow the operator to adjust
the touch of the keyboard. The underscore, x, period,
backspace, spacebar, and carriage return are typamatic
keys.

The Model D Standard Typewriter is a single pitch type-
writer available in either 6 2/5, 8,9,10,11,12, or 14 pitch.
The Model D “Executive” Typewriter is a proportional
spacing typewriter available in 1/32, 1/36, or 1/45 pitch.

The applications of the Model D typewriters include all
types of correspondence, preparation of master copy for
most types of duplication, carbon copies, stencil writing
and forms writing, The Model D Typewriter is available
with modifications and attachments for almost any applica-
tion,

The Model C Typewriter is basically the same as the Model
D Typewriter. The main difference is that the Model C
Typewriter does not have dual impression. The applications
are the same for both the Model C and Model D type-
writers.

MACHINE INTRODUCTION ez .







FUNCTIONAL CHECK !

This functional check is a procedure that will aid you in
determining whether or not an IBM Model C or Model D
Typewriter has any malfunctions. It includes checks of
every function of the machine, arranged in a useful se-
quence.

31 8
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?13

14
18
16
17
20 37 19 36 18
(C4-D4 Functional Differences In Red)
1 — Detent Release Lever 11 — Card Holders 21 — Shift Lock Keybutton 31 — Line Space Lever
2 — Paper Guide 12 — Tab Clear Button 22 — Impression Control Lever 32 — No-Print Button
3 — Rear Paper Table 13 — Tab Set Button 23 — Touch Control 33 — Space Expand Button
4 — Paper Bail 14 — Margin Reset Button 24 — Tab Keybutton 34 — Expand Button
5 — Bail Roll 15 — Backspace Keybutton 25 — Margin Release Button 35 — Repositioning Indicator Button
6 — Multiple Copy Lever 16 — On-Off Switch 26 — Half-Space Button 36 — 2-Unit Spacebar
7 — Paper Release Lever 17 — Carriage Return Keybutton 27 — Ribbon Position Button 37 — 3-Unit Spacebar
8 — Paper-End Indicator 18 — RH Shift Keybutton 28 — LH Carriage Release Button 38 — C4 Repositioning I ndicator
9 — RH Platen Knob 19 — Spacebar 29 — Platen Variable Button
10 — RH Carriage Release Button 20 — LH Shift Keybutton 30 — Front Paper Table

FUNCTIONAL CHECK [ l




LEVERS

A.

Visual Inspection — Look at the machine carefully
for any visibly loose, damaged or missing parts. Also,
look for pencils, erasers, paper clips, etc., in the
machine.

Paper Insertion — Insert a single sheet of paper into
the machine. It should not wrinkle.

Paper Release — Pull the paper release lever (7)
forward. You should be able to position the paper
left and right. Push the paper release lever to the rear.
You should not be able to move the paper.

Multiple Copy Control Lever — Operate the multiple
copy control lever (6). It should not bind at either
position and the platen should visibly move
front-to-rear (about 1/8”) (3,18mm). Return the
lever all the way forward.

Detent Release — Pull the detent release lever (1)
forward. The platen should turn easily without
detenting action when you roll it by hand. Return the
detent release lever to the rear. You should feel the
detenting action when you turn the platen by hand.

Platen Variable — Press in on the platen variable
button (29). The platen should turn freely to any
position with no detenting. The button should
reliably restore when it is released.

Carriage Release — Depress each carriage release
button (10 and 28) and move the carriage through its
full range. The carriage should move freely without
binds and each release button should positively
release the carriage without excessive pressure. The
escapement pawl should not drag on the escapement
rack.

Margin Set — Reset the left margin (14) and carriage
return several times to make sure the left margin
holds where it is set. (Reset the right margin. Move
the carriage from the left margin to the right. On the
Standard Typewriter, the bell should ring
approximately six spaces before reaching the right
margin. When the carriage reaches the right margin,
the carriage should stop. The keyboard should lock
with the exception of the shift, carriage return and
backspace keylevers. On the C4, D4 typewriter, the
bell should ring approximately five spaces (20 units)
before reaching the right margin. Also, on the C4, D4
typewriter, the right-hand margin will not stop the
carriage movement.)

Margin Release — Set the left margin at 25. Return to
the left margin. Depress the margin release keybutton
(25) and then release it. Operate the carriage return.
The carriage should go to zero. Type from zero to
position 30. You should be able to type through the
left margin (set at 25).

STRIKE-UP

A.

Print Quality — Set the impression control lever (22)
at five, Make a strike-up of all characters on the
keyboard in this way: type each character with the
letter H between each character. Do this in both
lower and uppercase.

1. All typebars should have printed without
having to apply excessive pressure.

25 All characters should have even impression
(color).

No characters should be much out of position.
There should be even spacing between letters
with no character overlap.

Lo

Repeat Characters — D1, D4 typewriters normally
have the following repeat characters:
hyphen/underscore, X, and period. Model C
typewriters normally have only one repeat character,
the hyphen/underscore. Slowly depress the repeat
keybutton. The character should print one time when
depressed. The character should repeat when slightly
more pressure is put on the keybutton. Repeat the
above procedure for each repeat character on the
machine.

Linespacing — Pull the paper release lever (7) forward
to release the feed roll tension. Move the carriage to
the far left and set the linespace lever (31) at three.
Place your right hand on the right end of the carriage
to prevent its movement to the right. Hold the
carriage return tape under the left end of the carriage
and pull slowly to the right as far as possible. This
will rotate the platen three linespaces. As you release
the tape, carefully observe the platen — it should not
move,

Repositioning Indicator, D4 — Type an uppercase M
and depress the repositioning indicator button (35).
The wire should line up with the right edge of the M
you typed. While holding the repositioning indicator
wire up, slowly lift a typebar toward the platen. The
wire should release and go down when the typebar is
approximately 1/2 the distance to the platen.

Model C4, Level 1 — Type an uppercase M and
operate the repositioning indicator (38). The wire
should line up with the right edge of the M you
typed.

Model C4, Level 2 — Type an uppercase M and
operate the repositioning indicator (38). All letter
keys should be locked while the wire is up, and the
wire should line up with the right edge of the M you
typed.

No Print, D4 Only — Depress the no print button
(32) and observe that it locks in place. The no print
anvil should be fully extended under the type guide.
Type several characters. The carriage should move,
but no printing should appear on the paper. Move the
no print button back to its normal position. The no
print anvil should restore behind the segment.

Cardholder/Scale — Type a line of uppercase V’s. The
bottom edge of the V’s should rest slightly above the
reference line on both cardholders (11). The point of
the V’s should line up with the vertical marks on the
cardholder. Set the left margin as far as it will go to
the left. Operate the carriage return and check the
location of the carriage at the front scale. The pointer
should be on the zero line on the scale.

Ribbon Operation, Carbon Ribbon — Observe the
used ribbon on your machine and the typed copy.
Most of the characters should hit the center of the
ribbon. There should be no character overlap on the
ribbon or voids (white spaces) on the printed
characters. Push the ribbon position button (27)



down and type a few underscores. The ribbon should
not feed and the underscore should miss the ribbon.
Return the ribbon position button to its normal
position. Position the ribbon reload lever in the
remove position; the ribbon take-up spool should not
turn. Type any character; the reload lever should
return to the type position. On all Model Ds and
Model Cs with the modified carbon ribbon, position
the ribbon reload lever in the feed position. The
ribbon should feed.

Ribbon Operation, Fabric Ribbon — Push the ribbon
position button (27) down and type a few
underscores. The underscore should miss the ribbon.
Return the ribbon position button to its normal
position. Type several characters to determine which
spool is the feed spool. Mark the feed spool and type
a series of characters. No more than 38 characters
should be required to operate the feed spool 360
degrees. Operate the ribbon rewind lever or button.
The ribbon should all rewind to the left-hand spool.
When the right-hand spool is empty, the ribbon
should reverse and the rewind lever or button should
restore.

Shift — Operate both shift buttons (18 and 20) one at
a time. The shift should be positive in both
directions. Type a series of upper and lowercase H’s.
The bottoms of all the H’s should be on a straight
line.

Expand Operation, D4 — Push the expand button
(34) down. Make another strike-up of all characters
with the letter H between each character. Do this in
both lower and uppercase. There should be equal
spaces between each character. Return this expand
button to its normal position.

Space Expand, D4 — Depress the space expand
button (33) and operate the two-unit spacebar. It
should space three units.

Half-Space Operation, Model DI — Return the
carriage to the left margin and type a series of
diagonal marks. Then, return to the margin, roll back
to the same writing line and depress the half-space
button (26) and hold. Now, type a series of diagonal
marks between the first series. There should be equal
spaces between the diagonal marks.

KEYBOARD

A.

Spacebar, CI, DI — Slowly depress the spacebar (19).
The spacebar should operate just as the spacebar
bottoms. When slight additional pressure is applied,
the spacebar should repeat.

Spacebar, C4, D4 — Return the carriage to the left
margin and check the two- (36) and three-unit (37)
spacebars by first typing a series of lowercase n’s
separated by two-unit spacebars. Then, return to the
margin, turn back to the same writing line and
substitute the three-unit spacebar for the n’s and the
letter i for the two-unit spacebar. You should have a
line of n’s and i’s evenly spaced. On D4 typewriters,
check to see that both the three and two-unit
spacebars repeat when slightly additional pressure is
applied. On Model C4 typewriters, check to see that
the three-unit spacebar repeats when slight additional
pressure is applied.

Backspace, C1, D1 — Move the carriage to the right
margin, Slowly operate the backspace. The carriage
should move back one space each time the backspace
keybutton (15) is depressed. Move the carriage near
the left margin. The carriage should backspace
reliably into the left margin. Check to see that the
backspace repeats when slight additional pressure is
applied to the keybutton.

Backspace, C4, D4 — Starting at any whole number
on the right side of the front scale (such as 70),
backspace (15) in a series of four operations each.
For every four operations, the carriage should move
back one whole number. Also, check the backspace in
a similar way with the carriage near the left margin.
Check to see that the backspace mechanism repeats
when slight additional pressure is applied to the
keybutton.

Touch Control, C1, C4, Early DI, D4 — Type any
single character as you change the resilent keyboard
control (23) (touch control) through the full range.
You should notice a difference in the touch of the
keylevers as you change the control.

Impression Control — Type any two characters while
changing the position of the impression control lever
(22) through its full range. You should observe a
change in the impression of the characters.

Shift Lock — Press down on the shift lock (21) and
release it. Type a line of repeat underscores. The shift
should remain in uppercase. The shift should unlock
when either shift button is touched lightly.

Carriage Return And Index — Operate the return key
(17) from a position two, three and four inches from
the left margin. Check for reliable single and triple
linespace during this operation. The machine. should
return to the margin positively.

On-Off Switch — Operate the on-off switch (16)
several times. The switch action should be positive
and the machine should reliably turn on and off.

With the switch off, try to depress the keybuttons.
Only the following keylevers should operate:

Model D1 — Shift, spacebar

Model D4 — Shift, two-unit spacebar

Model C1 — Shift, spacebar, margin set and release
Model C4 — Shift, two-unit spacebar, margin set and
release

Turn the switch on and unplug the machine. Depress
all the functional keys: tab, shift, spacebar, backspace
and carriage return. Plug the machine in. The machine
should start under this load.

Tab — Clear all tab stops (12). Set tab stops (13) at
55, 57, 88 and 90. Operate the tab (24) and check to
see that the carriage stops at 55, 57, 88 and 90. This
checks for proper operation of the tab mechanism.
The tab should operate reliably whether the
keybutton is depressed quickly or slowly.

Now, tab all the way to the right. Hold down the tab
clear keybutton (12) and operate the carriage return.
All the set tab stops should clear automatically
without excessive noise.

Reset the margins and tab stops as they were when you
started. This ends the detailed functional check description.






MOTOR & DRIVE OPERATIONAL THEORY

The purpose of the motor and drive mechanism is to supply
a positive, constant speed to the power roll to operate letter
and operational cams (Figure 1). Several different types of
motors are used in IBM typewriters, The basic types are the
shaded pole and the capacitor motor.

The complete electrical system, except for the switch and
switch lever, is mounted on the rear frame. The switch and
switch lever are mounted on the right side frame (Figure 1).

Power is transmitted from the motor to the power roll.

Right Side Frame

Rear Frame

Power Cord On/Off Switch

On/Off Indicator

Double Insulated Wiring

P.R. Bearing (R.H.)

Motor Clutch
Pulley Asm.

Drive Belt

Intermediate Pulley P Roll
ower Ro

Driven Belt

P.R. Pulley P.R. Bearing (L.H.)

(Two-Wire Double Insulated)

Figure 1 — Motor & Drive Mechanism
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The motor normally used is a three inch shaded pole,
induction type motor and normally requires 115 volts, 60
Hz (Figure 2). The characteristics of a shaded pole motor
are a low starting torque and constant motor speed.

2 External
Leads

Motor

Figure 2 — 37 Shaded Pole Motor

CENTRIFUGAL CLUTCH

Due to the low starting torque, a centrifugal clutch is used
in the motor pulley design so the motor is allowed to reach
normal operating speed before the clutch engages the drive
mechanism. The speed developed by the motor causes the
machine to start even when several cams have been released
against the power roll with the machine off (Figure 3).

Clutch
Pawl
Spring Clutch Pawl !
Collar
Bowed Spring
\
= % Pulley
Backspring

Clutch Plate Hub ® Washer

Figure 3 — Motor Pulley — Clutch Asm. (Exploded View)

8-

A clutch plate hub assembly is attached by setscrews to the
shaft of the motor just left of the motor pulley. Two clutch
pawls pivot on the clutch plate hub assembly. When the
motor is off, the pawls are spring loaded against stop lugs
on the clutch plate (Figure 4). When the motor is turned
on, centrifugal force causes the clutch pawls to pivot on the
clutch plate so the tip of one of the two pawls will engage a
tooth on the motor pulley (Figure 4). The pulley is then
caused to rotate and drive the machine.

Pawls Loaded
Against Stop Lugs

Clutch

(14
QR
Motor Pulle>\A
Plate Hub Pawl! Tip

Engaged

(At Rest) (Activated)

Figure 4 — Clutch Pulley (Left Side View)

To prevent excessive noise during anormal starting operation,
a spring washer is placed between the right side of the motor
pulley and a collar attached by setscrews to the motor shaft
(Figure 5). This spring washer supplies enough pressure to
the motor pulley to cause it to rotate with the motor shaft
before the clutch pawl engages it when the machine is not
under load. When the machine is under load, the motor
pulley is allowed to slip on the motor shaft until the motor
reaches the normal operating speed and the motor clutch
pawl engages the pulley.

Motor Shaft

Collar
Bowed Spring

Pulley

Figure 5 — Clutch Pulley



POSITIVE DRIVE MECHANISM

The positive drive mechanism consists of two belts and
pulleys to transfer the rotation of the motor to the power
roll (Figure 6). A drive belt transfers the rotation from the
motor pulley to the large side of an intermediate pulley. A
driven belt transfers the rotation from the small side of the
intermediate pulley to the power roll pulley.

N/
%

Motor Clutch
Pulley Asm.

Drive Belt

Intermediate Pulley

Driven Belt

Power Roll Pulley

Figure 6 — Positive Drive

Power Roll Shaft

Power Roll Pulley

Set Screws

Capacitor motors use a capacitor to provide starting force
and direction to the motor. The capacitor remains in the
circuit to maintain power and control the direction of rota-
tion if the motor is momentarily stopped (Figure 7). Capa-
citor motors do not require a clutch.

Capacitor

3 External Leads

Figure 7 - 37 (76,2mm) Motor — Capacitor Motor System

The power roll in the typewriter is used to drive the cams
which in turn operate the typebars and the other various
functions of the typewriter. The power roll is mounted on a
shaft and is supported in the machine by self-aligning
bearings (Figure 8). The power roll pulley is attached to the
end of the power roll shaft by two setscrews.

R.H. Power
Roll Bearing

Power Roll

L.H. Power
Roll Bearing

Figure 8 — Power Roll Pulley Assembly



Optional a |
Ground Wire Pl
/. 3" Motor
Rubber Mount (2) o oo
Solid Mount Motor

Rear Frame

Mounting

3" Motor

P

\J Rubber Mounts (2)

Ring Mount Motor

Shaft . CClip (2)

Rear Frame

Optional

Ground Wire :{j Rubber

Mount (2)

4' Motor

>

Shaft Mount Motor
Figure 9 — Motor Mounting Types

MOTOR MOUNTING METHODS

Three methods are used to mount the motor; solid mount,
ring mount, and shaft mount (Figure 9). The ring mount
and solid mount methods are used on all 115 volt and 230
volts, 60 Hz, and all DC motors are shaft mounted.

WIRING SYSTEMS

The wiring system (Figure 10) used on the typewriter may
be either a three-wire grounded system, a two-wire un-
ground, or a two-wire double insulated system.

Double insulated machines can be identified by a tab on the
linecord below the clamp on the rear frame. A label on the
machine will also identify the machine as double insulated.
In order to change a two-wire system to a three-wire
grounded system, the linecord must be replaced with a
three cord wire line and the ground lead must be attached
to the power frame at the cord clamp screw. To complete
the grounding, a wire must be connected to the motor
housing and the the LH rear frame mounting screw. If a
capacitor motor is used, the capacitor must also be
grounded to the frame. This can be done by removing the
insulating material from between the capacitor and the
frame of the machine. A machine cannot be changed in the
field to double insulation (3 wire to 2 wire, etc.)

BLACK. WHITE SWITCH PLUG
SO [~ ] BLAcK
[ A [ WHITE - [----
GRAY
,,,,,,, \
! CAPACITOR H GREEN
= = =
GROUND GROUND GROUND

Non Double Insulated Capacitor Motor (S.P.S.T. Switch)

BLACK WHITE SWITCH PLUG
BLUE | | BLACK P
O L WHITE r---f----
GRAY I —
'''''' A GREEN__!
H i CAPACITOR ;== GREEN__J
< = i
GROUND GROUND SHOUND

Non Double Insulated Capacitor Motor (D.P.S.T. Switch)

GRAY

BLACK

GREEN BLACK BLACK

S

GROUND

e

GROUND

SOLDERLESS CONNECTOR

PLUG

Non Double Insulated, Shaded Pole

SWITCH
D.P.S. T

BLACK I~ BLACK
@ BLACK | t[ WHITE

Double Insulated Shaded Pole

PLUG

Figure 10 — Motor Wiring Diagrams



MOTOR & DRIVE ADJUSTMENTS

1. On-Off Switch — Adjust the switch link so the switch 3. Motor Mounts, Ring Type — Adjust the motor
functions without delay and has positive overthrow in mounts so the motor housing will be parallel to the
both directions. rear frame.

On/Off Switch Lever Switch

Rear Frame Parallel

A I =
.......... YA Switch Link Clevis | |
Has Positive Overthrow
(Right Side View — Model C1 — C4 Adj. Clevis)
Motor Motor Mount Brkt.

(Top View)

On/Off Switch Lever Swi
witeh 4. Motor Clutch Hub and Motor Clutch Collar — Posi-

tion the clutch hub and the clutch collar on the
motor shaft to satisfy the following conditions:

On/Off Switch Link

(=
(a) The drive belt should track evenly on the motor

pulley and intermediate pulley without exces-
sive noise.

(b) Position the clutch to the right until the spring

washer is compressed half-way between the
(Right Side View — Model D1 — D4 Form Link) motor pulley and the collar, then tighten. This
should give approximately .040” (1,02mm)
clearance between the motor pulley and the

collar.
NOTE: To ensure the adjustment is correct, release the
2. Power Roll End Play — Position the power roll pulley functional cams with the power off, then turn the machine
on the power roll shaft so there will be .002-.010” on. The motor should be able to start. Also, under normal
(0,05-0,25mm) end play of the power roll. starting operation, the noise of the pawls engaging should

hardly be heard.

Bowed Washer Compressed
.002"-.010" e
040" Feeler Gauge
(0,05-0,25mm) ?

“ (1,02mm)

Power Roll Power Roll Bearing

Shaft

“ Motor Shaft

Motor Collar

Clutch Hub

Power Roll

Motor Pulley
Power Roll Pulley

-11-



5. Driven Belt, Level 1 — Adjust the intermediate pulley
shaft front to rear so the driven belt will have maxi-
mum tension without producing noise.

NOTE: The shaft has a left hand thread.

Intermediate Pulle
Drive Belt “ Y

Driven Belt

(Level 1 — Left Side View)

Drive Belt, Level 1 — Adjust the motor front or rear

so the drive belt will have maximum tension without
producing noise.

Drive Belt

(Left Side View)

Drive and Driven Belts, Level 2 — Adjust the inter-
mediate pulley shaft to provide maximum belt

tension to the drive and driven belt without pro-
ducing noise.

Intermediate Pulley
Drive Belt

Driven Belt

Intermediate
Pulley Shaft

(Left Side View)
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CARRIAGE & RAILS OPERATIONAL THEORY

The purpose of the carriage is to support the paper and to
carry it from left to right across the rails for typing
(Figure 1).

The carriage consists of two sections; an outer carriage and
an inner carriage. The inner carriage is mounted within the
outer carriage and supports the paper feed mechanism. The
inner carriage front to rear position is controlled by the
multiple-copy control lever. This provides ring and cylinder

control.
Carriage Tie Rod
Carriage
Release _—— N
Lever Paper Table
Center Support

Feed Roll
Center Support

Multiple Copy
Control Lever

Inner Carriage
End Plate

Outer Carriage

Carriage Bed End Plate

Rail Guard

3

oY

0
Ko
LH Side
Frse Platen Adj.
Plate

Carriage Trucks

Rear Rail

LH Rail Support RH Rail Support Front Rail

Figure 1 — Carriage & Rails Mechanism
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MULTIPLE COPY CONTROL

The multiple-copy control lever, located on the inner car-
riage end plate, rotates the platen guide shaft and the
eccentric collars (Figure 2). The collars rotate within a
platen adjusting plate and/or a platen retaining plate that is
connected to the outer carriage (Figure 3).

The collars rotate with the shaft, but because they are
eccentric, the shaft also moves front to rear. This shaft
movement causes the inner carriage to move forward or
back.

RH Inner Multiple Copy
Carriage End Plate Control Lever

Eccentric Collar

Platen Guide Shaft

Figure 2 — Copy Control Lever (Left Side View)

Inner Carriage
End Plate

Outer Carriage

End Plate Retaining Plate

Platen Adjusting

Platen Adjusting Plate Eccentric

Plate

(Level 1)

Inner Carriage End Plate

Outer Carriage

End Plate Retaining Plate

(Level 2)

Figure 3 — Inner Carriage Movement (Left Side View)

PLATEN MOUNTING

Although the inner carriage controls the front to rear posi-
tion of the platen, the outer carriage supports the platen. A
platen latch lever mounted on each end plate closes over
the top of the platen bushings (Figure 4). Eccentrics in the
latch mountings provide adjustment to remove vertical play
of the platen bushings. Front to rear movement in the
platen mounting is removed by the use of a nylon washer
attached to each platen guide way. When the copy control
lever is operated, the platen bushings slide front to rear
between the parallel surfaces of the latch and end plates.

Inner Carriage Platen Guide Way
End Plate Nylon Washer

(Nylon Washer Position)

Platen Bushing Platen Latch '

Lever

Platen Latch

Outer Carriage
End Plate Adjusting Eccentric

(Level 1)

Platen Latch
Lever Platen

Bushing

Platen Latch
(Level 2) Eccentric

Figure 4 — Platen Latches (Left Side View)



LH Carriage

Carriage Release
End Plate

Lever

Escapement Rack
Mounts Under Carriage Bed

Box Constructed
Carriage Bed

Margin Control
Lever

Margin Reset Lever

Carriage
Universal Bar

RH Carriage
End Plate

Margin Rack
Mounting

Figure 5 — Outer Carriage Assembly

OUTER CARRIAGE

The outer carriage consists of a welded box-type carriage
bed with an end plate welded to each end (Figure 5). In
addition to mounting the inner carriage and the paper feed
mechanism, the outer carriage mounts the escapement rack,
margin rack, and tab rack. The carriage assembly rolls freely
on steel rollers mounted in plastic trucks between V-shaped
rails. A lug extending upward from the margin control lever
contacts the left hand carriage end plate to limit carriage
movement to the right. A step on the margin reset lever
contacts the right hand carriage end plate to limit carriage
movement to the left.

CARRIAGE TRUCKS

Trucks are used to hold the carriage rollers and star wheel
in position (Figure 6). Each truck has four rollers that ex-
tend through openings in the truck. The position of the
truck between the carriage and rails is maintained by a star
wheel in the truck. The star wheel is held in place by a pin.
Movement of the carriage rotates the star wheel between
the upper carriage teeth and lower rail teeth and causes the
truck assembly to move with the carriage.

o Steel Roller
/ Plastic Truck

Star Wheel

Carriage Bed

Indicator Lug

Front Rail

Figure 6 — Carriage Truck & Rollers
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CARRIAGE RELEASE

The carriage release buttons, mounted on both end covers
are provided to allow the operator to move the carriage by
hand (Figure 7). Depressing either button pivots a carriage
release lever downward, The carriage release lever pushes a
carriage universal bar toward the rear of the typewriter. The
carriage universal bar contacts a vertical lug of the pawl
release lever and pivots it to the rear, releasing the escape-
ment pawl or pawls from the escapement rack.

Carriage End Cover Pivot Carriage Release Button

Carriage Release
Lever

Pawl| Release Lever ]

Carriage
Rear Rail U-Bar

Figure 7 — Hand Carriage Release (Left Side View)

CARRIAGE RAILS

The carriage rails are attached to the typewriter power
frame by screws through large screw holes (Figure 8). This
provides for adjustment of the rails. Rail braces connect the
front and rear rails and are adjustable by means of an eccen-
tric collar under their mounting screws. The rear rail pro-
vides the mounting for many parts that control carriage
movement and position. These parts are discussed in the
mechanisms in which they appear.

Front Rail
Clamping Screw

Rear Rail Rear Rail
Adjusting Screw Clamping Screw

Rear Rail Front Rail

Rail Support (LH)

Eccentric Collar
& Mtg. Screw

LH Side Frame

Figure 8 — Carriage Rail Mounting

CARRIAGE & RAILS ADJUSTMENTS

1. Front Rail — Move the front rail forward and lock it
in place.

NOTE: Rail shims are used on machines with certain
typestyles. The thickness is determined by the shift
motion. Be sure to reinstall these shims in case of rail
removal and replacement.

Locking Screw Front Rail

N

(Left Side View)

2. Rail Support Eccentrics — With the carriage centered
and the rear rail screws loose, adjust the support
eccentrics to remove any front to rear motion of the
carriage and yet be free of binds.

Rear Rail Rear Rail Front rail

Screw Loose | /
- «-»f%{
O
A .

i

Rail Support

Rail Support
Eccentrics (2)

(Left Side View)




3. Rear Rail Adjusting Screws — With the rear rail screws
loose and the carriage at the far left margin, adjust
that end of the rear rail to remove any front to rear
motion of the carriage and yet be free of binds. Next,
position the carriage at the far right margin and adjust
that end. After making this adjustment, the carriage
must roll freely from one margin to the other.

“ Rear Rail

Screw Loose

Adjusting
Screws (2)

]
O

(Left Side View)

4. Platen Latch Lever Eccentric and Platen Latch
Eccentric, Level 1 — With the platen latch lever
eccentric and the platen latch eccentric high points
toward each other, adjust the eccentrics so the latches
meet in one motion and hold the platen bearings so
no vertical motion is allowed.

Platen Latch No Motion

Platen
7 Latch Lever

Platen Latch
Lever Eccentric

Platen Latch Eccentric

(Level 1 — Left Side View)

Platen Latch Eccentric, Level 2 — Adjust the eccen-
tric to hold the platen bearings so no vertical motion
is allowed.

Platen Latch

Platen Latch
Eccentric

No Motion

(Level 2 — Left Side View)

5. Platen Retaining Plate, Level 1 & 2 — Adjust the
platen retaining plate to hold the eccentric collars
mounted on the guide shaft against the platen
adjusting plate without binding.

Retaining Plate

Eccentric

Eccentric

(Level 2 — Left Side View) Collars

6. Ring and Cylinder — With the copy lever forward and
a single sheet of bond paper in the typewriter and the
ribbon lift in lift position, hold a typebar in lower
case against the ring. A piece of bond paper held
between the ribbon and paper should drag slightly
when removed. Adjust the platen adjusting plate
eccentrics at each end of the carriage to satisfy this
condition. This adjustment must be checked across
the whole length of the platen and be equal.

NOTE: Loosen the feed roll center supports when
making this adjustment (Figure 1).

SERVICE HINT: It is not necessary to loosen the
front retaining plate screw when adjusting ring and
cylinder since this screw serves only to hold the re-
taining plate to the adjusting plate. This applies only
to the two piece platen adjusting plate used on Model
C and early Model D typewriters.

Paper

Typebar

Platen Adjusting
Plate Eccentric

Typebar Against Ring
(Left Side View)




7. Feed Roll Center Supports — Reposition the feed roll
center supports after any adjustment of ring and
cylinder to just touch the eccentric collars on the
platen guide shaft.

Feed Roll
Center Support

Center Support

Eccentric Locking Screw

Collar A

Just Touch
(Right Side View)

Carriage Bed

CARRIAGE TRUCK INSTALLATION

The trucks (shown in red) in the following diagrams, indi-
cate the trucks to be installed at the various locations of the
carriage. All trucks are installed half-way in the carriage,
using the left end of the rail as a reference point for the LH
set of trucks. On 13”°, 17 and 20" carriage, the edge of the
vertical extension of U-bar support is used as the reference
point for the RH set of trucks. The 24” and 3C” carriage
uses other methods as shown.

NOTE: Install all trucks with the flat lug on the end of the
truck pointing down.

N  C@m b,
> f= 1)

TU©
Flat Lug Pointing Down

1. 137 Carriage — 4 Trucks — Position carriage as shown
and install all four trucks.

J«——1/2 Truck Length

Rear Rail

U-Bar

é Carriage | Support Lug

Front Rail

I‘——— Reference Line

(Top View)

2. 177 Carriage — 6 Trucks —

(a) Position carriage as shown and install first two

trucks.
Rear Rail {
: U-Bar
Carriage Support Lug
Front Rail 1 {
|
(Top View)
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(b) Move carriage and install remaining four trucks.

Rear Rail 1
£ U—Bar

S Carriage Support Lug

Front Rail

(Top View)

3. 20 Carriage — 8 Trucks —
(a) Position carriage as shown and install four trucks.

Clearance Of
Two Teeth

S \1 Rear Rail‘ {J_Bar

Support Lug

Carriage

Front Rail | 4

(Top View)
(b) Move carriage and install remaining four trucks.

U-Bar
Support Lug

/

Rear Rail |
e e
& Carriage I
* [ Truck] [ Truck |

Front Rail 1

(Top View)

24’ Carriage — 8 Trucks —

(a) Line up the second hole in the carriage bed as
shown with the holes in the end of the rails,
then install four trucks.

Rail Holes

3 Of Grme

| [2) Front Rail 3

(Top View)




(b) Move the carriage to the right until the second
hole in the carriage bed (same hole) lines up
with the left rail mounting screws. Then install
the four remaining trucks.

LH Rail
Mounting Screw

T (o T W
(O OO0
i e [Truck ] B

Front Rail [7]

(Top View)

30 Carriage — 10 Trucks —

(a) Line up the first hole in the carriage bed with
the end of the rails, then install two trucks.

1/2 Truck Length- " ’.—
[ Rear Rail S
O Caﬁ%ge O
—

(Top View)

(b) Move the carriage until the first set of trucks is
one truck length from the end of the rail. Then
install four trucks.

|<=— One Truck Length

Rear Rail
Truck

S Carriage

Front Rail

(Top View)

(c) Move the carriage to the right until the second
hole in the carriage bed lines up with the right
rail mounting screws. Then install the remaining
four trucks.

Right Arm
Mounting Screw

_-| Trucsia%iiuﬁl l 'ﬁuck_] -——(‘
{ O OO
I [ Truck ] [Truck] [Truck ] i

Front Rail @

(Top View)
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MAINSPRING, GOV. & DECEL. OPERATIONAL

THEORY

The three assemblies in this section are mainspring, deceler-
ator, and governor (Figure 1). The mainspring is used to
maintain a constant tension on the carriage and to provide
power to move the carriage from right to left. The deceler-
ator operates with the governor to give enough deceleration
on tab and carriage return operations. The governor is also
used to maintain constant speed of the carriage during tab-

ulation.
Margin Control Bellcrank
Tab Decelerator Bellcrank
Carriage Return
Decelerator Latch
Tab Decelerator
Arm
Decelerator Shaft
C/Ret.
Decelerator Arm
Carriage Bed
Mainspring

Carriage
Tension Tape

Decelerator Drum
Gear

Pinion Gear

Governor

Figure 1 — Mainspring Decelerator & Governor
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MAINSPRING

The mainspring is a flat spring wound into a coil and
attached to the mainspring holder and mainspring drum
assembly (Figure 2).

If the mainspring should be released from its holder, it
could come out with enough force to cause serious injury.
MAXIMUM CAUTION must be used when removing the
mainspring drum from the spring. If it is necessary to sep-
arate the drum from the mainspring and holder assembly,
be sure that the spring is completely disengaged from the
hook on the drum before separating them.

NOTE: Use a safety clip to hold spring in place during
removal.

Main Spring
Drum Asm.
Main Spring

Ear

Safety Clip

Main Spring
Holder

Figure 2 — Main Spring Assembly

The mainspring, mainspring holder, and mainspring drum
assembly are mounted on the decelerator shaft (Figure 3).
An ear on the holder contacts a part of the power frame
and prevents the assembly from rotating. A hook on the
drum assembly engages the inner coil of the mainspring and
is rotated to wind the mainspring to proper tension before
the tape is attached to it. One end of the carriage tape is
attached to the right end of the carriage. It extends to the
left between the rails, around a pulley on the power frame
and back to the drum, attaching to one of the lugs on the
drum assembly. The mainspring tension winds the tape on
the drum assembly and through the tape, powers carriage
movement to the left on escapement, spacebar, and tab
operations.

Carriage Tension Tape

Hook On Hub Of
Main Spring Drum

Hook On Mainspring Holder Tape Attached

To Drum

Figure 3 — Main Spring, Drum & Tension Tape (Rear View)

DECELERATOR

The decelerator is an assembly used to reduce carriage
impact during tab and carriage return operations. It
performs this by transferring the energy of carriage move-
ment to the governor which serves as a brake. All of the
decelerator components are mounted on the decelerator
shaft (Figure 4). The shaft has threads on the front end and
connects to the power frame. It is supported at the rear by

an adjusting plate attached to the rear of the power frame.

C/Ret. Adjusting Plate
Decelerator Arm

Tab Decelerator
Arm

Decelerator Drum
Gear

Decelerator Pinion Gear

Shaft

Governor

Figure 4 — Decelerator Mounting



C/Ret. Decelerator

Tab Decelerator Arm

Arm

Decelerator Drum
Gear

Decelerator Drum Gear X o Decelerator Drum
Clutch Spring Gear Hub

Tab Clutch Spring

Rear Adjusting
C/Ret. Clutch Spring " 'ate

Mounting Screws

Decelerator Shaft

C.R. Decelerator Hub

Decelerator Clamp

C/Ret. Decelerator
Arm Hub

Tab Decelerator
Arm Hub

Figure 5 — Decelerator Assembly (Exploded View)

The driving hubs in the three spring clutches of the deceler-
ator assembly (Figure 5) are:

1.  Hub of the decelerator drum gear
2. Hub of the tab decelerator arm
3. Hub of the carrier return decelerator arm

The Model D decelerator drum gear is a molded, one piece
gear and hub assembly. On the early Model C, a porous
bronze bearing mounts the decelerator gear and hub
assembly. The decelerator assembly consists of all the parts
shown in Figure 5.

The driven hub in each of the three spring clutches is the
hub of the decelerator gear (Figure 5). Driving any one of
the spring clutches, therefore, will rotate the decelerator
gear. Only one spring clutch will drive at any one time.

The mainspring drum spring clutch connects the hub of the
mainspring drum to the hub of the decelerator gear (Figure
6). Carriage movement in either direction always rotates the
drum. Movement to the left restores the drum and drives
the spring clutch. Movement to the right rotates the drum
to slip the spring clutch. This spring clutch drives the decel-
erator gear and governor to control the speed of carriage
movement during tabulation.

Tab Mainspring Drum
Decelerator Arm

Decelerator Drum

Gear

C/Ret.
Decelerator Arm

\
=== =l
—

T [

i I i -
 — N -

Main Spring Drum
Spring-Clutch

(Left Side View)

Figure 6 — Main Spring Drum Spring — Clutch Connection
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The tabulation spring clutch connects the hub of the tab
decelerator arm to the hub of the decelerator gear (Figure
7). During the last part of a tab operation, the decelerator
arm is rotated at its camming surface to cause the spring
clutch to drive.

Tab Decelerator Decelerator Drum

Arm Goai §EF
|
i
: [J |
[ranees . : LW_J
e ] o s
) I e e
T = f’"!‘}"‘:-::::hr .... N - 4
......... '
|
i

Tab Spring-Clutch d u

Figure 7 — Tabulator Spring Clutch (Left Side View)

The carriage return spring clutch connects the hub of the
carriage return decelerator arm to a carriage return decel-
erator hub which is attached by screws to the sleeve of the
decelerator gear and hub assembly (Figure 8). During the
last part of a carriage return operation, the decelerator arm
drives the spring clutch. The rotation from the governor
causes a reduction in carriage speed.

C/Ret. Decelerator Arm

Carriage Return
Decelerator Hub

g | mnn ) [ wn )
[&][ e —
=T
"\.._...'.7

=]
i e

[ [ | }

1T

Carriage Return
Spring Clutch

(Left Side View)
Figure 8 — Carriage Return Spring — Clutch “

CENTRIFUGAL GOVERNOR

The centrifugal governor is used to control the mainspring
to limit the speed of the carriage during tabulation. The
governor also serves to reduce carriage impact on tab and
carriage return.

The governor has two arms mounted on a support which is
pressed on a shaft and rotated by a pinion gear. The gover-
nor pinion gear is also pressed on the same shaft and
engages the decelerator gear (Figure 9). The arms are pivot
mounted and held toward the center of the governor hous-
ing by a spring.

24-

Pinion Gear

Governor Mounting Screws
\%\Govemor Housing

\\
=
Governor Arm Brake Shoe % N

~
~
P
Governor Arm
1 S

Governor Shaft

Governor Arm Support Bracket

\ Gov. Arm Spring

/ Governor Arm Bumper
Cover

Figure 9 — Governor Assembly (Exploded View)

Motion to operate the governor is supplied by the decel-
erator gear. As the governor shaft is rotated at increasing
speed, the centrifugal force that develops causes the arms to
pivot outward overcoming the spring tension. This forces
the governor brake shoes against the governor housing
(Figure 10). The friction that develops between the brake
shoes and the governor housing causes a reduction in the
speed of the revolving assembly until the centrifugal force is
reduced.

When the centrifugal force becomes less than the tension of
the spring between the governor arms, the spring will pull
the arms away from the housing. The governor arms do not
pivot out again until a certain speed is reached. This is how
a constant speed is maintained in the carriage from right to
left.

Decelerator Drum Gear

Governor Housing

Governor Brake Shoe

Governor Arms

Figure 10 — Governor Arm Operation



The design of the early Model C governor is slightly different
from that of the present level. The purpose and operation
for both assemblies are the same except that the Level 1
pinion gear is mounted to the governor shaft by a clutch
spring and collar and the arms by “C”-clip to the support
bracket (Figure 11). The Level 2 pinion gear is mounted to
the governor shaft by a pin.

Clutch Spring \

Pinion Gear L
W‘_Collar

Support Bracket

Pinion Gear

Tab Check
(Level 2) Lever Keeper

Figure 11 — Governor Arm Mounting

Tab Decelerator
Bellcrank

Bellcrank Roller

Governor

TAB DECELERATION

The motion to operate the tab decelerator comes from the
tab check lever (Figure 12). During tabulation, the check
lever moves to the right to meet the set tab stop on the
carriage. As the tab stop contacts the check lever and
pushes it to the left, it rotates the decelerator. A link from
the check lever connects to a bellcrank which has a roller
on the end of its other arm. The roller is in contact with the
tab decelerator arm.

The motion of the check lever causes the bellcrank roller to
move down the cam surface of the arm, causing the arm to
rotate about the decelerator shaft on which it is mounted
(Figure 12). This rotation of the decelerator arm causes the
spring clutch to drive the decelerator gear and governor to
reduce the carriage impact each time a tab stop is engaged.

As the roller enters the notch on the tab decelerator arm,
the speed of the governor is reduced to match the carriage
drive speed. This removes the load on the tab check lever at
unlatching. All deceleration must be completed before un-
latching.

The tab check lever at rest is held by a keeper (Figure 12).
This also holds the bellcrank roller down on the decelerator
arm. When tab is operated, the check lever is released from
behind the keeper and moves to the right. This allows the
roller to move up on the decelerator cam arm, to the posi-
tion from which it will start its decelerating action. An
extension spring on the lower part of the decelerator arm
keeps the cam surface in contact with the roller at all times.

Tab Rack

Tab Check Lever

Tab Decelerator Arm

Extension Spring

Decelerator Drum Gear

Figure 12 — Deceleration During Tabulation



Margin Control
Lever

Margin Stop

Margin Control
Bellcrank

Latch

C/Ret.

Governor

Figure 13 — Deceleration During C.R.

CARRIAGE RETURN DECELERATION

The motion to operate the carriage return decelerator
comes from the margin control lever. As the carriage
reaches the left margin, the margin stop contacts the margin C/Ret. Decelerator Arm
control lever and pulls it to the right (Figure 13). This
action is transferred through the margin control bellcrank
to the carriage return decelerator bellcrank.

Spring Clamp

A roller on the decelerator bellcrank is in contact with the
carriage return decelerator arm. Motion from the margin
control bellcrank causes the roller to move down the cam
surface of the decelerator arm and rotate it about the
decelerator shaft. This rotation of the decelerator arm
causes the carriage return spring-clutch to drive the
decelerator gear and governor which reduces the carriage
impact at the left-hand margin. Refer to the section on
carriage return for operation of decelerator latch.

SPRING CLUTCH OPERATION

The carriage return spring clutch has a spring clamp which
holds the clutch spring tightly to one end of the hub
(Figure 14). Under this condition, only the free end of the
spring clutch can work as a clutch, both driving and slip-
ping. The clamped end can only drive, never slip. Without
the clamp, either half of the spring clutch could slip.

Decelerator

Decelerator Bellcrank

Latch Link

Decelerator Arm

Decelerator
Drum Gear

Collar

CR Decelerator
Hub

C/Ret. Clutch-Spring

Figure 14 — C.R. Spring — Clutch Clamp



The stress in carriage return deceleration is much greater
than in tabulation. Carriage return deceleration starts the
governor rotating from a stopped condition. The inertia to
be overcome is, therefore, much greater than in tab where
the governor is already rotating before deceleration begins.

The amount of deceleration developed on carriage return
and tab operations is a result of two conditions:

1. Position of the center spring attachment on the gover-
nor arms. Moving the spring near the pivot point
causes the decelerator to operate quicker and with
greater force applied by the brake shoes.

2. The section of the decelerator arm on which the bell-
crank roller works. The distance of the roller from the
pivot point of the decelerator arm affects the amount
of rotation the decelerator arm receives. The same
amount of motion from the roller will rotate the arm
further and with more speed if it is applied closer to
the pivot point of the arm. This condition is adjusted
to get more or less deceleration on tab or carriage
return.

A spring clutch consists of two hubs that turn on a shaft (a
drive hub and a driven hub) and a clutch spring which
connects the two hubs (Figure 15). The only driving con-
nection between the two hubs is the spring clutch which
overlaps each hub equally when the parts are assembled.
The inside diameter of the spring coil is slightly smaller
than the diameter of either hub on which it is fitted. To fit
the clutch spring onto the hubs, it must be opened or
unwound slightly. If one of the hubs is rotated, the spring
will rotate with it, due to this close fit.

Driven Hub

Drive Hub

Clutch Spring

Figure 15 — Spring Clutch Components

The direction in which the hub is rotated, in relation to the
direction in which the clutch spring is wound, determines
whether the spring clutch will slip or drive. When the
driving hub is rotated in the same direction as the clutch
spring is wound, the coils of the clutch spring will wind
more tightly increasing its grip on the driving hub (Figure
16). This tightening of the clutch spring is transferred
across the full length of the spring causing it to grip tighter
on the driven hub as well.

Driven Hub

C/Ret.

Decelerator Arm Clutch-Spring

Figure 16 — Spring Tightens To Drive

Rotating the hub in the opposite direction as the clutch
spring is wound causes the spring to unwind, allowing it to
slip. The amount of force required to open the clutch
spring until it slips depends upon the weight of the spring
and the amount of force with which it holds the hub
(Figure 17).

Driven Hub

C/Ret.
Decelerator Arm

Clutch-Spring

Figure 17 — Spring Opens To Slip



MAINSPRING, GOV. & DECEL. ADJUSTMENTS

1. Mainspring Tension — Adjust by rotating the
mainspring drum assembly to give proper tension as
shown in the chart.

CARRIAGE PULLED FROM FAR LEFT TO RIGHT

13” Carriage — 3 to 3-1/4 Lbs. (1,36-1,47Kg.) At Start to
4-1/4 Lbs. (1,92Kg) Maximum

17 Carriage — 3 to 3-1/4 Lbs. (1,36-1,47Kg.) At Start to
4-1/4 Lbs. (1,92Kg.) Maximum

20” Carriage — 3-1/2 to 4 Lbs. (1,58-1,81Kg.) At Start to
4-1/4 Lbs. (1,92Kg.) Maximum

24” Carriage — 3-3/4 to 4-1/4 Lbs. (1,70-1,92Kg.) At Start
to 4-3/4 Lbs. (2,43Kg.) Maximum

30” Carriage — 3-3/4 to 4 1/4 Lbs. (1,70-1,92Kg.) At Start
to 4 3/4 Lbs. (2,43Kg.) Maximum

Spring Scale

-28-

2. Tab and Carriage Return Decelerator Arm (End Play)
— Adjust the carriage return decelerator hub for
.003-.005 (0,08-0,13mm) end play of the arms on
the shaft. The end collar may have to be loosened
while adjusting the arm end play.

NOTE: On early level decelerators, the setscrews in the
spacer between the tab and carriage return decelerator
arms should be removed and thrown away before per-
forming this adjustment.

Spacer
Carriage Return
Decelerator Hub

Drum Gear

sy
EeE | =

Loosen
—{|e—— .003"’-.005""
(0,08-0,13mm)

End Collar

(Left Side View)

3. End Collar — Adjust the end collar for .005”
(0,13mm) end play of the hub and gear assembly on
the shaft.

Decelerator Drum
Gear Hub

C/Ret. Dec. Arm Main Spring

Drum Hub

End Collar
End Play

(Left Side View)




4. Clamp — Position the clamp on the carriage return
decelerator spring clutch so that the rear edge is flush
with or overhanging the clutch spring by 1/16”
(1,59mm). Ensure the spring is not against the decel-
erator arm.

Decelerator
C/Ret. Arm
Decelerator Spring

Clamp
[ ]
[ e | C
é | [ —
116" _.l H
(1,59mm)
3-4 Coil
Overlap

(Left Side View)

5. Rear Adjusting Plate — Loosen the two mounting
screws, allowing the shaft to move to its own position,
and retighten the screws.

NOTE: These screws should be loose while rein-
stalling a rear frame.

Rear Adjusting Plate
Rear Frame

Shaft

Mounting Screws

(Left Side View)

6. Pinion Gear Engagement — Adjust the governor left
or right for the quietest operation. There should be no
tight spots or binds for the full length of carriage
movement. Backlash should not exceed .005”
(0,13mm).

Governor
.005 Backlash

(0,13mm)
No Binds

Decelerator Gear

Sy

Pinion Gear

[T

(Top View)

7 Pinion Gear Collar, Early C — Adjust so there is .003-
.005” (0,08-0,13mm) end pldy of the shaft.

il oll

) ] .003"-.005"

(0,08-0,13mm)

o '

Collar Pinion Gear

(Top View)

8. Carriage Tabulation Speed — Carriage speed should be
equal on long tab and carriage return operations.
Move the spring closer to the governor arm pivot for
more governor action and away from the pivot for
less action.

Governor Arms Spring

(At Rest)

Change Spring Holes
Tab Speed = C.R. Speed
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C1-D1 ESCAPEMENT OPERATIONAL THEORY

The purpose of the essapement mechanism is to move the
carriage one space at a time from right to left during typing
and spacebar operations. The position of the carriage is
controlled by an escapement pawl, engaging an escapement
rack tooth (Figure 1). The spacing of the escapement rack
teeth determines the distance the carriage moves on each
escapement operation. The escapement rack is mounted on
the bottom of the carriage bed. The mainspring supplies the
power to move the carriage from right to left.

Platen

Escapement Rack

Escapement Pawl

Escapement Pawl \ \ \ .
Spacer  \ \ \ \ .

Half Space Assembly

Half Space /

Operating Link

As the typebar moves toward the platen during a print
operation, it contacts and pushes a universal bar to the rear
of the machine. The motion of the universal bar is trans-
ferred through an adjusting plate which is attached to the
left side of the U-bar. As the adjusting plate moves to the
rear, it supplies motion through the trip link to the escape-
ment trip lever. This rotates the top of the trip lever toward
the front of the machine and pivots the escapement pawl
spacer forward which engages the escapement pawl and
removes it from the rack.

Tension Tape

Mainspring Assembly

Typebar

Universal Bar

Half Space
Flipper Button




ESCAPEMENT PAWL SEQUENCE:

1. A vertical lug on the escapement pawl spacer is
partially behind the tail of the escapement pawl and
carries the tail of the escapement pawl forward

(Figure 2).
Escapement Trip Lever
gg\;vger Vertical Lug
Escapement Pawl
Escapement
Rack

Figure 2 — Escapement Holding (Top View)

2. The escapement pawl pivots about the mounting stud
until the pawl tip is out of the rack (Figure 3).

Trip Lever
Escapement
Pawl
Spacer

Mounting Stud

Escapement
Pawl

Escapement Rack

Figure 3 — Escapement Pawl Pivoted Out Of Rack

3. When the escapement pawl is pivoted out of the rack,
it is pulled to the right on the elongated mounting
hole and into the next tooth of the escapement rack
by the pawl spring (Figure 4). The carriage, because
of its weight, does not move until the pawl tip is
safely positioned in the next rack tooth.

Escapement Tyip Lever

Pawl
Spacer

Pawl Spring

Escapement Rack

Figure 4 — Escapement Pulled To Right (Top View)
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4.  As the carriage moves to the left under tension of the

mainspring, the escapement pawl is pushed to the left
by the rack tooth until the right edge of the elongated
mounting hole contacts the mounting stud (Figure 5).
The carriage is then stopped and held by the
escapement pawl. Due to the weight of the carriage,
the typebar will print before the carriage moves.

Trip Lever
Pawl Spacer

Mounting Stud

Escapement Rack

Figure 5 — Escapement Pawl Holding Rack (Top View)

UNIVERSAL BAR

The U-bar is mounted to the back of the segment with two
screws (Figure 6). Flexible mounting springs connect the
U-bar to the support in a way that allows only front-to-rear
movement of the bar. The forward part of the U-bar fits
into part of the segment and is contacted by any operating
typebar.

Mounting Screws Typebar

Flexible U-Bar Springs

U-Bar

Support
s Segment

U-Bar

Figure 6 — U-Bar Mounting



PAWL & PAWL SPACER

The escapement pawl and pawl spacer are mounted on a
stud attached by a rivet to a lower extension of the
escapement pawl mounting bracket (Figure 7). An
escapement pawl spring loads the escapement pawl to the
right and into the escapement rack. The escapement pawl
spacer is used to transfer the motion of the escapement trip
lever to the escapement pawl.

It is mounted on the same stud with the escapement pawl;
however, the mounting hole is slightly longer than that of
the escapement pawl. The elongated mounting hole in the
spacer allows it to be pushed to the left by the escapement
pawl in case the spacer is still forward when the carriage
escapes. A short spring loads the pawl spacer to the right
and to the rear.

Escapement

Pawl| Spacer Spacer Spring

Escapement

Paw!l Mounting /

Bkt. Escapement
Pawl Spring

Escapement
Rack

Escapement
Pawl

Escapement
Pawl Rail Brace
el Escapement .

Trip Lever -

Figure 7 — Escapement Pawl Mounting

HALF SPACE MECHANISM

The Model D Typewriter uses a half-space mechanism to
allow escapement in half-space units each time the half-
space flipper button is depressed (Figure 8). If the half-
space button is held depressed, any escapement operation
will give the normal one space escapement but the carriage
will hold 1/2 space from the normal holding position, or, in
between two typed characters.

Half Space
Lever

Flipper Button

Operating Link

Figure 8 — Half Space Mechanism (Model D)

A half-space adjusting lever is mounted on the half-spacer.
A lug on the half-space adjusting lever contacts a lug on the
escapement pawl. The escapement pawl is pivoted out of
the escapement rack and is pulled to the right, into the next
escapement rack tooth by the escapement pawl spring. The
tip of the lug on the half-space adjusting lever is now in
position behind the lug of the escapement pawl. The lug
on the half-space adjusting lever limits the escapement pawl
movement to the left (Figure 9).

Half Spacer Half Space

Adjusting Lever

) Escapement Pawl

_1I(® =) j
N
_?B

Escapement Rack

Operating Link

e e e
|l Flipper Button

Figure 9 — Half Space Mechanism (Operated) (Top View)
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When the half-space lever is released, the half-space adjust-
ing lever lug moves from behind the escapement pawl lug
and allows the carriage to push the escapement pawl to the
left to the normal position (Figure 10).

Half Space Lever

Half Space
Adjusting Lever

Pawl Mounting
Bracket

Paw| Spacer

Escapement Pawl

Escapement Rack

\

Flipper Button

Figure 10 — Half Space Released (Top View)
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FLOATING AND NONFLOATING PAWLS

The Model C Standard Typewriter has two types of escape-
ment pawl bracket assemblies: 6-2/5 and 14 pitch machines
use a “nonfloating’ type of escapement assembly (Figure
11). This assembly has no identification mark on it and has
only .038””(0,97mm) left toright motion of the escapement
pawl.

Escapement Pawl|
Mounting Bracket

1 1 Y

Escapement Pawl

J]

=

Pawl| Spacer

Notch

Figure 11 — Level 1 Escapement Pawl Bracket (Top View)
(Non-Floating Pawl)

All other pitch machines use an escapement pawl with .058
(1,47mm) motion and a pawl spacer with the vertical lug
located .027” (0,69mm) further to the right. This type of
pawl bracket assembly is called the ‘“floating” pawl bracket
assembly. The “floating” pawl assembly can be identified
by a notch in the front edge of the escapement pawl and-
escapement spacer (Figure 12). The ‘floating” pawl
arrangement allows greater typing speed without type
piling. The floating pawl escapement assembly is not used
in the 6-2/5 and 14 pitch machines because the clearance
between the rack teeth and pawl tip when the pawl reenters
the escapement rack would be too small for safe operation
during tabulation or escapement.

s )

|

Notch

Pitch Identification

Escapement Pawl

Figure 12 — Escapement Pawl Bracket (Top View)
(Floating Pawl)



C1-D1 ESCAPEMENT ADJUSTMENTS

1. U-Bar (Equal Tripping Point, Left, Center And Right)
— Place the No. 1 typebar approximately 3/8”
(9,52mm) from the platen, then place the No. 21
typebar approximately 1/8” (3,18mm) from the face
of the No. 1 typebar and the No. 42 typebar approxi-
mately 1/8°” (3,18mm) from the face of the No. 21
typebar.

With the typebars in this position, loosen the hexhead
stud on the rear of the U-bar, allow the U-bar to find
its own position, then tighten the hexhead stud. The
left, center and right typebars should release equally.

Locking Stud

Type Guide U-Bar

Typebar No. 1 Typebar No. 42

Typebar No. 21
(Top View)

2. U-Bar Adjusting Plate — Adjust the U-bar adjusting
plate up or down until upper and lowercase tripping
points are equal.

Platen Typebar

Type Guide

Segment
L

U-Bar Adjusting Plate

(Left Side View)

3. Trip Link Clevis — Adjust the trip link so that escape-

ment occurs when the type face is 1/4-1/2 (6,35-
12,7mm) from the platen. Check this procedure with
several typebars and make sure proper escapement

occurs.
——— TFips
174" -1/2
250"'-.500"
Platen (6,35-12,7mm)
Type Guide

D g

Trip Link Clevis
U-Bar Adjusting Plate

(Left Side View)

4. Spring Anchor Extension, DI — Form the extension
to provide .010-.020” (0,25-0,51mm) clearance
between the vertical lug of the escapement pawl spacer
and the pawl tail with the escapement pawl bottomed
in the escapement rack.

SERVICE TIP: This adjustment may be observed as
follows: With the carriage all the way to the right,
move a typebar toward the platen and observe the
movement of the spacer. From the rest position, the
spacer should move forward .010-.020” (0,25-
0,51mm) before moving the escapement pawl.

.010"-.020"" Escapement Rack

(0,25-0,51mm)

Escapement Pawl
Escapement
Pawl

Spacer

Spring Anchor

(Bottom View)
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5. Half-Space Adjusting Lever, DI — Adjust the half-
space adjusting lever left or right so when the mecha-
nism is operated, the carriage will move 1/2 space plus
.000-.002” (0,05mm). This adjustment may be
checked in the following way:

a. Print a series of diagonals.
b. Position the carriage as if to strike over the first
diagonal.

G HOLD THE HALF-SPACE BUTTON DEPRES-
SED AND PRINT A SECOND SERIES OF
DIAGONALS.

d. If the adjusting lever is positioned correctly, the
second series of diagonals will be centered
between the first series.

Half Space Adjusting Lever

Operating Link 4 1/2 Space
.000""-.002""
(0,00-0,05mm)

Escapement
Pawl

Paw|
Spacer

Escapement Rack

(Top View)
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6. Half-Space Operating Link Clevis, D1 — Adjust the

operating link clevis so the top surface of the half-
space flipper button is parallel to the base of the
machine when at rest.

Operating Link Clevis

Flipper Button

(Right Side View)

7 Half-Space Flipper Button Stop, D1 — Adjust the

flipper button stop so the flipper button has maximum
overthrow after the escapement pawl is operated, but
does not contact the keyplate.

Flipper Button

/

Flipper
Button Stop
No Contact

Keyplate

(Right Side View)




C4-D4 ESCAPEMENT OPERATIONAL THEORY

The purpose of the C4-D4 escapement is to allow a proper
amount of space for each character. For example, the letter
I is much thinner than the letter M, therefore when the I is
typed, the carriage moves less distance than when the M
character is typed. C4-D4 escapement also has an additional
expand feature. When operated, it expands the space of all
characters and word spaces.

Escapement is caused when a letter cam is released against
the power roll. The letter cam performs two functions for
escapement (Figure 1).

First, it pulls on a selector bar, which in turn, pivots the
selector bail to the rear. This action pushes the interposer
bellcrank link to the rear, pivoting an interposer bellcrank.

When the interposer bellcrank is pivoted, it lifts an inter-
poser into the path of the escapement trip lever.

Escapement Pawls

Interposers

Trip Lever

Expand Operating Link

Toggle Lever
Bail Shaft Link
Bail Mounting Plate

L.H Side Frame

Selector Bar Guide

Second, the letter cam pivots the typebar against the uni-
versal bar, driving it to the rear. The trip link is pushed
toward the rear, causing the trip lever to rotate. The trip
lever pushes on the raised interposer or interposers that
remove the desired number of escapement pawls from the
escapement rack.

The carriage is under tension from the mainspring so that
when the escapement pawls are removed from the rack, it is
pulled to the left until the escapement rack tooth engages
on the next available escapement pawl.

Platen

Carriage

Escapement Rack

Tension Tape

Mainspring U-Bar

C_’/,.,— Typebar

Typebar Link

Power Rol!

Bail Control Shaft

Expand
Button

Selector Bar

Interposer Bellcrank Links

Figure 1 — C4, D4 Escapement & Selection Mechanism

ESCAPEMENT C4-D4 “EXECUTIVE” TYPEWRITER
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ESCAPEMENT PAWL OPERATION

The C4, D4 escapement pawls (Figure 2) are mounted in a
block which is mounted to the tab lever mounting bracket.
Each pawl is spring loaded into the escapement rack. An
escapement pawl holding against the escapement rack pre-
vents the carriage from moving to the left. When the hold-
ing pawl is released from the rack, the carriage moves to the
left the proper amount of space, when the character is
typed. The escapement selection mechanism determines
which pawls are released.

Carriage

Pawl Springs

Tab Lever
Mounting Bracket

R
\\\\t\\n\

\
A\

q

Escapement Rack

Block Escapement Pawls

Figure 2 — Escapement Pawl Block



Holding Pin C-Clip 1/32 Pitch

1/45 Pitch

Dowel Pin
B

Identifying Notches Stop Strap Holding Window

Figure 3 — Escapement Pawl Block

The pawls are held in the pawl block by a holding pin
(Figure 3) which passes through the block and through the
elongated holding window of each pawl. The elongated
holding window is 6 units in length. A C-clip in the bottom
slot holds the pin in the pawl block.

Escapement pawls are numbered from 1-8 according to
their length and are mounted in the pawl block in numer-
ical order from bottom to top.

The escapement pawls differ in length; the No. 1 pawl, the
longest and the No. 8 pawl, the shortest. Starting at the No.
1 pawl, each pawl is 1 unit shorter than the previous pawl.
The escapement rack teeth are spaced at 8 units. These
differences combine to allow operation of the Proportional
Spacing feature.

The pawls are notched (Figure 3) at their tails according to
their number, except the 8 pawl which is not notched.

Notches in the pawl spring lugs identify the pitch of the
pawls: 1/32 pitch pawls are not marked, 1/36 pitch pawls
have one notch and 1/45 pitch pawls have two notches. A
stop strap is across the front of the pawl block and is held
in position by the step of the holding pin and two short
dowel pins in the top and bottom of the block. The stop
strap limits pawl motion to the right exactly 6 units.

Only one escapement pawl holds the carriage at any time,
the other seven pawls are in position to hold when needed.
The action of a single C4-D4 escapement pawl is the same
as that of a C1-D1 escapement pawl.

ESCAPEMENT PAWL OPERATING SEQUENCE

Escapement pawl at rest holding carriage (Figure 4).

Interposer

Rack

Figure 4 — Escapement Pawl Operation (Top View)

The escapement pawl is removed from the rack by
motion of interposer applied to its tail (Figure 5).
The escapement pawl pivots on the mounting pin; the
pawl spring pulls the pawl to the right as soon as it
clears the rack tooth.

Interposer Pin

Figure 5 — Escapement Pawl Operation (Top View)

As the escapement pawl moves to the right, it clears
the operating interposer and pivots back into the rack
previous of the next rack tooth and is held by the
stop strap (Figure 6).

Interposer
—
O
Stop Strap 1 Unit

Figure 6 — Escapement Pawl Operation (Top View)



ESCAPEMENT SELECTION nism is operated. A bail shaft link connects the bail control

The selection mechanism consists of selector bars, selector lever to the LH shift toggle lever to provide the motion.
bails, interposer bellcrank links, interposer bellcranks and When the type basket is in lower case, plates and selector
interposers (Figure 7). bails are in the lower position. When the basket shifts to the
uppercase position, the bails are moved to their upper
The selector bars are hooked to a riveted stud on the position. By having an upper and lowercase position of the
forward end of the cam levers and are pulled to the rear by bails, selection of different unit values for a character in
the cam action. The forward ends of the selector bars slide upper and lowercase is possible.
front to rear on a selector bar support which extends across . . .
the machine. When a selector bail is moved to the rear, a link connection

pushes the lower arm of an interposer bellcrank to the rear.
The interposer bellcranks pivot on a mounting stud on the

The selector bails pivot in the right and left mounting left rail brace. The upper end of the bellcrank engages a lug
plates. The mounting plates move up and down on the bail on the interposer. When the link pushes the lower bellcrank
control shaft and on pins with slots in the side frames. arm to the rear, the upper arm of the bellcrank raises an
Control levers at each end of the bail control shaft fit into interposer. The bellcrank arms are spring loaded toward the
slots in the bail mounting plates and cause the plates and front to hold the‘m,terposers in the1‘r lower position un.tll
selector bails to move up and down when the shift mecha- operated. The spring on the three unit bellcrank is heavier

than the other two springs because it must override another
spring in the spacebar mechanism which works against it.

Interposer
Bellcrank

Typebar
RH Mounting
Typebar Link Plate
RH Bail
Interposer Bail Control Control Lever
Springs Shaft
i
[
. Power Roll /1
LH Rail Brace / if Letter Cam Asm.
b

o W

53 # v )
& ,,//////// I/ g //
. W P
Shift Toggl AN " -
Le:/;r oggle 4/, /Y //,//// ,// - Selector Bails

Bail Selector Bars
Shaft Link J ‘ /
Interposer Bellcrank P ’ 4 Ql
Spring (3Unit) A : N S

LLH Mounting
Selector Bar
\ Support

Plate
Interposer
Bellcrank Links

LH Bail
Control Lever

Grooved Pin
LH Side
Plate

Figure 7 — Selection Mechanism
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SELECTOR BARS

Lugs on the selector bars are positioned in front of the bails
they are to operate (Figure 8). A full lug will contact the
same bail in both upper and lowercase positions of the bail
assembly. A lug with either the upper half or lower half cut
away will operate the bail in only one of the two positions
allowing for a change in selection when shifted.

Typebars having a two-unit character in both upper and
lowercase positions do not require a selector bar because a
two-unit escapement automatically occurs when the U-bar
and trip lever operate.

Full Lug

Selector Selector
Bails Bars

Partial Lug

Figure 8 — Selector Bars (Left Side View)

Expand Bellcrank

Escapement Pawls

ESCAPEMENT INTERPOSERS OPERATION

The escapement pawls are operated by interposers con-
tacting the pawl tails in the same way as the lug of the
C1-D1 escapement pawl spacer. The interposers are fitted in
an interposer cage (Figure 9). The cage and the interposers
are mounted on a pivot stud on the left side rail brace. The
bottom of the assembly is spring loaded to the left on the
stud by a compression spring. The upper part of the cage is
spring loaded to the right to rest against the escapement
pawl tail by a compression spring.

On the C4, an extension spring from the cage to a hook on
the pawl strap loads the top of the cage to the right.

The interposer and cage assembly can pivot to the left on
the mounting stud as may be required if the carriage
escapes before the interposer returns to rest. Free move-
ment of the interposer assembly to the left is necessary to
allow the carriage to reach normal escapement movement
without damage to parts and to allow interposers to restore
as the trip lever restores.

Other Interposers
(3, 4 and 5-Unit)

LH Rail 2-Unit Interposer

Interposer Cage

Trip Lever
Adjusting Stud

Interposer Cage
Restoring Spring
(Model C)

Interposer
Restoring Springs

Pivot Stud

Compression Spring

Figure 9 — Interposer Cage & Pawl Block Assembly



LH Rail Expand Interposer

Brace \

&

Mounting Stud

5 Unit Interposer

Restoring Springs

Cage

Interposer Cage
Restoring Spring
(Model C4)

Figure 10 — Interposer Cage Assembly (Exploded View)

The number of escapement pawls removed on an escape-
ment operation is determined by which interposers are
operated. The interposer cage (Figure 10) contains a 2-, 3-,
4-, and S-unit interposer plus an expand interposer. The
expand interposer does not operate to remove any escape-
ment pawls, it only serves as a spacer for the interposer
cage.

The 3-, 4-, and 5-unit interposers can be raised and lowered
because their pivot holes are vertically elongated. The
2-unit interposer has a round hold and is therefore always
in the path of the trip lever (Figure 11).

The escapement trip lever is operated by either a typebar
motion through the U-bar and link or by a spacebar
operation. The trip lever is mounted on the left-hand rail
brace by a pivot stud. This stud also serves as the interposer
cage guide.

Trip Lever Pawl Tails

Tri Lever Pivot Stud

Trip Lever
Pivot Stud

nnunnuun-\

00000000

Interposer
Restoring Spring

2-Unit

Interposer Interposers

(Left Side View)

Figure 11 — Trip Lever & Interposer Operation
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3, 4 or 5-Unit

The width of the 2-unit interposer is 1/32 more from
front-to-rear than the other interposers (Figure 12). This
causes it to be engaged by the trip lever earlier and to be
pushed before any other interposer that may be operated
with it. This interposer always removes the holding pawl.
By always using the 2-unit interposer, force is applied at
equal distance from the holding pawl fulcrum point. This
provides a constant force for the escapement operation
with more even impression results.

1/32" Deeper Pawl Tails

Trip Lever =

=

=

=

=

=]

Restoring Spring

Trip Lever
Pivot Stud

Interposer

Figure 12 — 2-Unit Interposer Operation (Left Side View)



EXPAND OPERATION

For expanded typing, the operator depresses the expand
flipper button at the keyboard. To return to normal typing,
the operator raises the flipper button. When the flipper
button is depressed, it rotates the expand bellcrank (Figure
13). The bellcrank is spring loaded to the left by the
compression spring on the interposer mounting stud.

Operating Link

Expand Button

Expand Interposer

Figure 13 — Expand Operation

As the bellcrank rotates, the bellcrank arm moves down
over the interposer cage cam and forces the cage to the left
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