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CHAPTER 1
INTRODUCTION

1. Scope

This manual contains information necessary for
the maintenance and repair of Royal standard
typewriters. It deals with only those phases of
oparation that are necossary to cnable the repair-
man of Royal standard typewriters to best per-
form maintenance, adjustment, and repnir func-
tions. Although the individual mechenisms of
the typewriter are closely interrelated, this manual

L]

trents ench mechanism in a separato chapter in
order to clarify instructions on maintenance and
ropair,

2, Orientation

Throughout this manual, front indicates the
keybonrd side as the operator faces the machine;
rear, the side opposite the keyboard side; right,
the side on tha operator’s right; and left, the side
on the operator’s left. '




CHAPTER 2
DESCRIPTION, MAINTENANCE AND REPAIR TOOLS

3. Description .
The Roynl standard typewriter is a segment

shift machine. Each standard model may be

equipped with carringes of soveral, different
lengths, the length of the enrringe being indicated
in the serial number of the machine. The serial

4. Maintenance und Repair Tools

The following special tools for the maintenance '
and repair of Royal standard typewriters are in-

cluded in Tool Set, Office Machine Repair (¥Fed-

oral Stock Number 5180-00-19004; QM Stock

A y b

number js located on the top right side beneath Number 41-7-03538-076). :
the carriage. :

Quantity Item Federa! slock No, Quarlarmaster atock No.
A ————— Bender, PAPET PANaac - eammmasrosmmsammsanas=sasnss 5120-360-0460 41-B-00548-000
) e Bender, type bat TH e e e agmemmamn- 5120-3p9-0468 41-B-00546-000
T ) (O Bender, vibrator arm,,S}i”_..--:----...---..-'.‘_.s ........ 65120-350-8467 41-B-00646-140
i W Berswdrlver and split-nut adjuater, aegmentBall race. .| 5120-350-66063 41-8-01731-000
b JE Sorewdriver and split-nut adjuster, segment 1571 S 5120-369-0662 41-8-017230-000
e == Wire, segment {ulerim oo eceecomseammo e 5120-350-0608 41-W-0042¢4-000
IS Wrenoh, ABI0E. cvmuecmmomrmemmana e m o mmme e 5120-3569-6645 41-W-08784-050
e “Wrench, open-end, 344'* x 34", ribbon bichrome arm..... 5120-356-6648 41-W-03785-000
p I S Wrenah, open-end, %'/ x /42", ribbon bichrome arm__..— 6120-358-6647 41-W-03786-000
) e Wrench, open end, %" X K ocrnammmnneri oo ne s 5120-350-0048 41-W-08787-000
) P Wrench, open ¢’ x }i."-.--_-_-_------,---__.-.'_-..-.'_ . 5120-:350-0640 41~W-03788-000
) PR 5% Wranch, gpen-end, ¥/* X #''cceeenn. % eeom e mndees]|. 5120-360-8660 41-1Y-03788-026
PO S S Wrench, open-end, s’ x %" .. e mmammmmemans]| 5120-880-GOBL 41-W-03789-000
e Wronoh, open-end, %s' x He'/, motion.. oo oo vanmaomuas 6120-360-6662 41-W-03790-000




CHAPTER 3
COVER PLATES

5. General . (2) Remove ribbon and ribbon spools,
Cover plates (fig. 1) are designed to protect {3) Ramo've ribbon spool cup binding screws

the machine from foreign matter and to discourage and ribbon spool cups (4).

unauthorized personnel from tampering with the (4) Remove top cover plate binding scrows

internal mechanism. The plates also minimize the (2) and top cover.

noise of the machine. They will be removed when b. Adjustment After Removal. If necessary,

. necessary for the maintenance and repair of parts, form lips on cover plate to insure n snug fic.
- o. I'nstallation.

6. Top Cover Plate (1) Replace top cover plate in proper posi-
a. Removal, : tion and replace binding screws.
(1) Raise top cover plate (1, fig. 1) and dis- (2) Replace ribbon spoo! cups and binding
engnge ribbon from vibrator, EOrews,

s A, R

1 ‘Top cover plate 4 Ribbon apool cups
2 ‘Top cover plate binding screws § Front cover plate
8 Tront cover plato binding screws, upper

i Figura 1. Royal standard iypewriter cover plates, front view.
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. (8) Replace ribbon spools and ribbon.
(4) Replace ribbon in vibrator,

7. Eront Cover Plate

a. Removal.

(1) Remove upper front cover plate binding
serews (8, fig. 1).

(2) Loosen lower front cover plate binding
screws and tabulator key-sat scraw look-
nut and screw,

(3) Remove tabulntor set key.

(4) Loosen tabulator clear key-set screw
locknut and serew.

(6) Remove tabulator clear key and remove
front cover plate (B).

b. Adjustments After Removal. Replace lip
gprings if broken or worn.
o. Installation,

(1) Replace front cover plata and tabulator
clear key.

(2) Tighten tabulator clear key-set screw
locknut and screw.

(8) Roplace tabulator set key and tighten
tabulator key-set scraw Jocknut and serew,

(4) Replace and tighten upper and lower
front cover pinte binding screws,

8. Left Carriage End Cover Plate

a. Removal,

(1) Remove loft cnrrmga ond cover plafe
binding screws.

(2) Remove loft carringo end cover plate

b. Installation.

(1) Replace left carringe end cover plnte

(2) Replace and tighten left carringe end
cover plate binding screws.

9. Left Back Cover Plate
¢, Removal.
(1) Removs left back cover plate binding
screws and center binding serew.
(2) Remove left back cover plate.
b, Installation.
(1) Replace laft back cover plate.
(2) Replace and tighten left back cover plate
- binding serews and center bmdmg screw,

10. Right Carriage End Cover Plate

a. Kemoval.
(1) Loosen right cylinder mob selscrews and
remove cylinder Jmob.

(2) Remove right carringe end cover plate
bmd.lng serews and right carringe end
cover plate.

b. Installation,

(1) Replace right carriage end cover plate
and binding serews.

(2) Replace cylinder kmob and tighten
BCI'OWS,

- 11. Right Back Cover Plate

a. Removal.
{1) Remove right back cover plate binding
sérew and drawband anchor serew.
(2) Loosen right back cover plate center
binding screw and remove right back
cover plate. '
(3) Replace drawband anchor screw.
b. Installation.
(1) Remove drawband anchor screw.
(2) Replace right back cover plate and cen-
ter binding screw.
(8) Replace drawband anchoi screw and
right back cover plate binding screw.

12, Right Side Cover Plate

a.. Removal. :

{1) Remove tonch control bmdmg screw and
touch control kmob,

(2) Center carringe, stand machine on back,
and reach in from bottom of machins and
push oul on bottom of right side cover
plate,

b. Adjustment After Removal. If necessary,

form clamps toinsure a snug fit,

o, Instaliation. }
(1) Replace right side cover plate, " .
(2) Replace touch control lmob and touch

control binding sorew.

13. Left Side Cover Plate

a. Removal. Reach in from bottom of machine
and push out on bottom of left side cover plate.

b. Adjustment After Removal. Xf necessary,
form clamps to insure o snug fit.

0. Installation. Place top of left side cover plate
in proper position and push in on bottom until
properly seated.




CHAPTER 4
CARRIAGE MECHANISM

| 14. General

Proper fitting of the carringe (ﬁg 2) is essen-
tialin the control of the alinement of type. Loose
play must be reduced to the minimum, An under-
standing of the functions and methods of adjust-
- ment of the component nssemblies is necessary
' before adjustment of the mechanism as a whole.

, 15, Components

I a. Ball Bearinge and Piniona,

i (1) Funotion. Two ball benrings seated in

| pinions (6, fig. 2) are positioned to pro-

I vide n smoothly operating carringe.

l (2) Adjustment. The bearings roll betwesn
the lower rail (4) and the upper rail (9)

{ at the snme time pinions mesh with teeth
on the lower and upper rails,. To adjust
properly, place ball bearings and pinions
on the lower rail in positions marked on
rail. See that left pinion is thres teeth
from ond of rail when carviage is to ex-

| trems left and right pinion is three testh

| from end of rail when carriage is to ex-

i treme right. Always place pinions with

beveled side down.

b. G’arriags Tlamps,

(1) Funotion. TFive carriage clamps (5, fig.
2), which hook beneath the lower rail to
insure a snug fit, adjust the carriage to
the lower rail.

(2) Adjustment, Two binding screws in
slanting elongated slots fit the clamps to
the earriage. The slots allow the clamps
to be adjusted up, down, right, or leit.
Be sure that ball benrings and pinions
are properly positioned befors adjusting
carringe clamps. Adjust carringe clamps
as follows:

(a) Place ench crrringe clamp in posmon
with two binding screws,

(3). Turn binding serews to a snug position.
Do not tighten.

(o) Adjust outside clamps first by tapping
each clamp lightly with small hammer
until slight friction occurs betiween
clamp and lower rail.

() Carefully tap clamps down until frie-
tion is removed to insure a close fit
without friction.

(e) Adjust clamps from outside in by
method given in (¢) and {&) above,

o. Support Rail,

(1) Funotion. The support rail (2, fig. 2)
supports the rear of the carringe by menns
of the tabulator rack roll (1}, which
moves freely beck and forth along the
rail. The tabulator rack roll must run
the entire lepgth of the support rail on
the bottom inside edge of the rail,

(2) Adjustment. Two binding screws (3)
fitted in elongnted slots fasten the rail to
the support rail brackets. The slots
allow ndjustment of the rail up or down.
Adjust tho support rail as follows:

{a) Move carringe entire length of ma-
chine, If tabulator rack roll does not
contact bottom inside edge of support
rail its entire length, loosen support
rail binding screws to a snug fit.

(b) Tap lightly on support rail with ham-
mer to position rail properly, allowing
tabulator rack roll to ride entire langth
of bottom inside edge of support rail.

(¢) Tighten binding screws,

d. Qarriage Guide Rod and Guide Rod Roll.

(1} Funotion. The carrvinge guide rod, fitted
to the rear underside and extending the
full width of the carriage, rides on the
guide red roll and forms support and a
smooth riding surface for the rear of the
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1 Tabulator rack roll ¢ Ball bearings and pianlons

2 Bupport rall 7 Drawband anchor stud

8 Support rall binding serews 8 Cover plate

4 Tower rai 0 Upper rail

§ Carriage clamps : d

Figure 8. COarrisge meghanism.

: carriage. The guide rod roll must con- 3. When ftting the carriage to the machine, it
o . tact the guide rod its entire length. is to the mechanic’s advantage to leave out the

(2) Adjustment. At the same time the sup- cylinder and the feed roll parts in order to allow
port roll is adjusted (o above), the con- ©  easy access to the backspace and tabulator brake
tact bebween the guide rod and the guide  adjustments.
rod roll is adjusted. Check by moving
the curriage from one end of machine to 17. Removal and Installation
the other. If contact adjustment is not a. Removil.

true, rendjust supportrail. After adjust- (1) Facing the rear of the machine, discon-
ing this contact,be sure to leave tabula- nect drawband (par. 19a) from carringe
tor rack roll and support rail properly and hook to drawband anchor screw.
adjuated. T (2) ‘Remove two carringe clnmps and loosen
, center carriage clamp. “
16, Adjustments Without Removal (3) Move carringe to within 1 inch of the end
a. Befors attempting ndjustment of the carringe of machine.
to the frame, sco that all sorews and nuts in the (4) Tilt carrioge bock to disengage tabulator '
cnrringe ends are tightened to insure 4 solid rack roll from support rail and to dis- i
enrrings unit. engago center carringe clamp.




(5) Slip bnckspace rack lock arm through .

opening between cavirage rack bail and
carriage end.
(8) Lift carringe from machine,
b. Inatallation.
(1) Position ball bearings and pinions (par.
18a).
(2) Replace carriage, feeding backspace lock
rack arm through opening between car-

.
i

rioge end and rack bail. Tilt cnrringe
and move to left about 1 inch so that
tabulator rack roll returns to its position
in carringe support rail. The ball bonr-
inga and pinion should mova in with the
earriage,

(8) Adjust clamps a(2) above.)

(4) Replnco drawband to anchor scrow.
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CHAPTER 5
MAINSPRING MECHANISM

18. General
1 The mainspring mechanism (fig. 8) supplies the
i tension necessary to pull the carriage from right
g to loft and to wind the ribbon from one spool to
R another, Never increase tension of mainspring to
{ overcome o bind. Befors making nny adjustment
to the moinspring mechanism, be sure that the car-
riago is free, It iz necessary to understand the
functions and adjustments of the component ge-
semblies before removal and installation of the
mainspring mechanism,

19. Components

a. Drawband.
(1) Function. The drewband (4, fig. 8),
connected from a stud on the spring bar-

1 Spring barrel shaft
i 2 Worm gear setscrews
8 Worm gear
4 Drawband
§ Bpriog barrel bub

828184—80—-2
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rel to & small extension on the right end
of the carriage, transfers the tension of
the mainspring to the carriage.

(2) Adjustment. Be sure thet the drawband.
is placed on the machine with folded
edge down,

b, Spring Barrel.

(1) Funotion. The spring barrel (8, fig. 8)
houses the mainspring and transfers the
spring tension to the drawband end to the
ribbon feed mechaniam. The spring bar-
ral turns on ball beerings. The testh on
the outer edge of the spring barrel moti-
vate the ribbon feed.

(2) Adjustmens. To free spring barrel of
end shake, turn spring barrel hub ad-
justing nut.

Spring barrel shaft
Spring barrel hub seiscrew
Spricg barrel

Mainepring adjuster
Spring barrel bracket

-
[=X--1.. 2o L=

Pigure 3. Mainspring mechagntam.




0. Mainspring Adjuster and Worm Gear.

(1) Function. The gears of the muinspring
ndjuster (9, fig. 8) are meshed with the
worm gear (8) on the spring barvel shaft
(1) to secure proper adjustment.

(2) Adjustment. To increase tonsion on
mainspring, turn mainspring adjuster
counterclockwise. To decrense tension,
turn adjuster clockwise.

d. Spring Barrel Shaft.

(1) Function. The spring barrel shaft (1,
fig. 8) supports the spring burrel and
the worm gear.

(2) Adjustmens. To evoid all end shake in
the spring barrel shaft, be sure that the
small raised part of the shaft fits into
the slot in the spring barrel hub (5).

& Spring Barrel Bracket.

(1) Funotion. The spring barrel bracket
(10, fig. 3), held to the frame of the ma-
chine by thres binding screws, supports
the entire mainspring assembly.,

(2) Adjustment, Tighten the three bind-
ing screws securely.

20. Removal and Installation

a. Bemoval.

" (1) Turn mainspring adjustor (9, fig. 8)
clockwise to release all tension on main-
spring. Position worm gear setscrews
(2) so thpt they may be ensily loosened.

; (2) Remove drawband (4).

(8) Face front of machine and remove seg-
l' ment fulerum wire retaining screws.
| (4) Romoave type bars and type-bar links

10

fiumbers 1 and 2, lettered Q end A, to
permit passage of spring barrel shaft (1)
under bottom rail,

(5) Face loft side of machine and Joosen
spring barrel hub setscrew (7).

(6) Loosen worm gear selscrews and push
spring barrel shaft toward front of ma-
chine until it clears the spring barrel
hub (5).

(7) Lift out spring barrel (8).

b. Insiallation.

(1) Face left side of machine and place
spring barrel in machine.

(2) Insertspring barrel shaft (1, fig. 3) into
spring barrel hub (5), mnking certain
that shaft goes through backepace pawl
swinging nrm and backspace pawl lift

. lever and into spring barrel bracket.

(8) Place spring barrel worm gear into
position.

(4) Inseri spring barrel shaft into worm
gear and end of shaft into position in
spring barrel bracket so that flat sides
of shaft are in line with worm gear set-
screws and protrusions on end of shafb
fit into slots of spring barrel hub.

(8) Tighten worm gear setscrews and spring
barrel hub setscrew,

(6) Turn spring barrel clockwise four rovo-
Iutions and attach drawband to stud and
to anchor screw,

(7). Replace type bars and type bar links
numbers 1 and 2. :

(8) Replace sogment fulorum wire retaining
SOrows, '




CHAPTER &
LINE SPACE MECHANISM

21. General .

For proper operation of & typewriter, the line
space, variable, and paper feed mechanisms are
interdopendent. The line space mechanism (fig.
4) is designed to rotate the oylinder. It raises
the typing paper 1, 2, or 8 spaces within one
operation, There are 28 spnces‘in n complste
revolution of the cylinder. If all adjustments of
the line space mechanism have been made and the
number of spaces in a complete revolution of the

oylinder varies from the required number, install
new parts. Before making any adjustments to
line space mechanism, be sure that sll parts are
free acting and in good condition,

22. Componenis
a. Line Space Lever.

e

Funotion. The line space lever (1, fig.
4), when pushed irom left to right, ro-
tates the cylinder toward the rear of the
machine.

® ©® ©® ® ¢

|

=

1) (12 (W

@) 0

1 Line space lever & Line space detont release lever ¢ Line space detent adjusting screw

2 Ijooe space lever eccentric stop @ Line space pawl 10 Line space gelector detent
serew 7 Line space pawl. eccentric stop 11 Oylindern ratchet

8 Tiue space pawl link . SCTewW 12 Line space lever stop

4 Tina space selector B Line space detent roll 18 - Line space lever spribg

Figure 4. Line apacs mechanism,
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(2)

(8)

Operation. When the lever is in full
inactive position, it is at rest against the
line spacs lever stop (12). The line space
lever eccentric stop screw (2) stops the
movement of the levor. A lockmut on the
bottom of the line space Jever eccentric
stop screw holds the stop and the stop
sorow in place, The opposite end of the
stop serves as n hook for the line space
lever spring (18). The spring also hooks
to & stud washer fastened to the end of
the fulerum bolt of the line space lever
and thus returns the lever to its inactive
position, _

Adjustment, The line space lever should
be free on its pivot, and the line space
lever spring should have enough tension
to raturn the lever to its innctive position.
To adjust tension, stretch or shorten
spring as necessnry,

b. Line Space Pawl Link Assembled.

(1)

@)

(3)

Funotion. The line spnce pawl link
(8, fig. 4) transfers the power from the
line space lever (1) to the line space
pawl (6). .
Operation. The line space pawl link is
attached to the line space pawl link arm
by a rivet that is installed.in manufac-
ture. This rivet nets ns a pivot point and
should be free at all times, The line
space pawl is attached to the link with a
serew and o collar. The collar fits around
the sorew and acts as a shoulder on which
the pawl pivots. Do not attempt to re-
place the screw unless the collar is in
position, because this would leave the
pawl with excess end shake and would
not assure proper engagement of the
pawl with the ratchet. The lower exten-
gion of the Jink is held in position by the
line space pawl arm bushing,
Adjustment. See that line space pawl
arm bushing is tightoned securely in

. machine, TWhen tightening bushing,

cheole for binds in line space mechanism,

0. Lins Spase Pawl.

(1)

FFunotion. The line space pawl (6, fig.’

4), motivated by the line space lever (1),
teavels along tho upper edge of the
ratchet shield until it drops over the end,
catches the nearest tooth of the ratchet,

- and rotates the ratchet until the line space
lever is stopped by the Jine space lever
ecceritrio stop soraw (2).

(2) Operation. The pawl spring pulls the
pawl into the ratchet teeth. The line
space pawl should be free on its pivot
point. ’

(8) Adjustment, See that line space pawl
spring has enough tension to seat a pawl
properly in ratchet, Decrease tension by
stretching spring; inerense tension by
clipping spring to shorten, Be careful
when making adjustments, because the
spring is very deliente. If necessary,
replace spring, .

d. Line Spaoe Lever Eocenirio Stop Sorew.

(1) Funotion. The lino space lever eccentric
stop screw (2, fig, 4) limits the movement
of the line space lever.

(2) Adjusiment. Adjust line spnce lever
eccentric stop screw so that it limits
movement of line space lever at game time
detent roll seats betwesn two teeth of
cylinder ratchef. Slowly bringing line
space laver to the right, determine neces-
sary adjustment by watching detent roll
drop into position in teeth of ratchet,

. When adjusting line space lever eccentric
stop screw, loosen binding nut on bottom
of screw on bottom of line lever eccentric
stop serew and turn screw with a screw-
driver, - .

o. Line Spacs Pow!l Eocentrio Stop Sorew,

{1) Funotivn. The line space pawl eccentric
stop.serew (7, fig. 4) acts as a secondary
limit to prevent excessive rearward move-
ment of the ratchet. .

(2) Adjustment, Adjust line spnce pawl ec- .
centric stop serew so that thers is & slight
clearance between line space pawl and
eccentrio stop sorew when line space leyer
ig held to the right. To check for proper
adjustment, hold line space lever to the
right as far ns possible and try to turn
cylinder toward rear of machine. There .
ghould be only slight additional move-
ment,

}. Oylinder Ratoket. The cylinder ratchet (11,
fig. 4) is held in a stationary position by sesting
the detent roll betseen 2 teeth of the ratchet. The
standard ratchet has 28 teeth, All other ratchets




nre marked by a numeral indicating the number
of teeth, There is no way to adjust the oylinder
ratchet, If itis worn, replace with a new ratchet.
(For further information on the operation’of the
cylinder ratchet, ses par, 240.)

g. Line Space Detent Roll.

. (1) Funmction. The line space detent roll (8,
fig, 4), seated between two teeth of the
ratchet, holds the cylinder stationary and
forces type to print in a straight line.

The line space detent roll should always .

be in perfect condition to control the line
of writing,

- (2) Adjustmens, Replace detent roll if it
becomes pitted, worn, or out of round
and thus canses writing line to become
mneven, To ndjust line space detent
spring, turn line space detent adjusting
scrow counterolockwise to inorease ten-
sion and clockwise to decrease tension.

h. Line Space Detent Releass Lever.

(1) Funotion. The line space detent release
lever (b, fig. 4), when pulled forward,

disengages the detent voll from the teeth
of the ratchet and allows the cylinder to
turn freely.

(2) Adjustment. Tighten line space pawl
accentric serew nut if there is end shake
in lever,

" 4. Line Spaoce Seleotor. The line space selector
(4, fig. 4) allows the operator to seleot 1-, 2-, or
8-line spacing as may be desired. The selector
positions the selector shield and thus governs the
entry of the line epace pawl into the teeth of the
rntchet. c

j. Line Space Seleotor Detent.

(1) Funolion. The line space selector detent
(10, fig. 4) seats into any one of three
grooves on the bottom side of the selector
shield and holds the shield stationary in
the selected position.

(2) Adjustment, The line space selector de-
tent tension is adjusted nt the same time
the line space detent spring tension i
adjusted (g nbove),

13




CHAPTER 7
VARIABLE MECHANISM

23. General

The variable mechanism (fig. 5) is designed to
change the line of writing from ono set pattern
to another. The returu of the eylinder end (4)
inte mesh with the cylinder ratchet (7) by means
of fractiona) cylinder end tension determines the
proper operation of the variable mechanism.
Check to see that all parts of the variable mech-
anism are in good condition and that thers are
no binds in the fractional cylinder end (4) or the
line space release rod (8).

24, Components
* a. Oylinder Knob. . :
{1) Funetion, The cylinder knob (1, fig. 5)
. houses the variable lmob and the line
space relense rod and spring (b below).

The knob is used to rvotnte the cylinder
by hand.

(2) Adjustment. The cylinder kmob must be
positioned for the proper clearance be-
tween the relensa rod and the tongue
washer (b (8) below). In case of any
malfunction, replace cylinder knob with
new cylinder knob assembled.

b. Variable Knob and Line Space Releass Rod.

(1) Structure. The variable knob and the
line space release rod are sweated to-

gether in manufacture, If abt any time’

they become separated, do not try to re.
join them. Replace with a new oylinder
knob assembled,

(2) Funotion. The variable knob (9, fig. 5},

when pushed in, depresses the line spacs °

QOylinder knob

Line space release rod apring
Line apace release rod
Fractionnl cylinder end
Crlinder

O s BB

@ Tougue washer

7 Ratebst

8 Orlinder knob setscrews
9 Varlable knob

Figura 6, Variable meohanizm,
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(3)

relenso rod (8). The release rod releases
the fractional cylinder end (4) from the
ratchet (7). The line space release rod
spring (2) returns the line space relense
rod and the variable knob to the inactive
position.

Adjustmont.

(a) The line sprce release rod spring ianot

ndjustable, If releaserod and variable
Imob are not returning to the inactive
position, checl for binds. If no binds
sre presont and spring does not have
enough tension to return variable knob
and rolease rod to inactive position,
replace with new cylinder knob
nssombled. '

(3) A slight clearance should exist between

(1)

(2)

the Jine space release rod (3, fig. §) in
the inactive position and the tongue
washer (8) to keop_the line space re-
lease rod from limiting the movement
of the fractional cylinder end (4) to
the innctive position, To obtain this
clearance, position oylinder knob (1)
on oylinder sheft, fitting. release rod
into slot in cylinder shaft. Be surs
that release rod is straight, If it is

bent it will bind in slot of cylinder

shaft and cause fractional cylinder end
to remain disengaged from cylinder
ratchet (o below).

" 0. Oylinder Ratohet,

Funotion. The variable teeth inside the
cylinder ratchet (7, fig. 5) come into
mesh with the teeth of the fractional
cylinder end (4) and stop any independ-
ent rotation of the cylinder.

Operation. 'When the variable knob is
depressed, the fractional cylinder end (e
below) is disengaged from the testh in-
side the cylinder ratchet, thus sllowing
the cylinder to rotate independently. As
the variable knob is released, the frac-
tional oylinder end is allowed to engage
jtself into the teeth inside the cylinder
ratchet.

" (8) Adjustment, The oylinder ratchet is not

adjustable. If variablo testh inside
cylinder ratchet are worn, replace ratchet
with new oylinder ratchet.

d. Fractional Oylinder End Tongus Washer.

(1)

&)

(8)

Funotion. ‘The fractional cylinder end
tongue washer (6, fig. 5) serves as a con-
tact point for the line spnce release rod.
Operation. The tongue washer is seated
into & slot in the fractions] cylinder end.

"When the variable knob is depressed, the

line space release rod contacts the tongue
washer and disengages the cylinder end
from the cylinder ratchet.

Adjustment, Tf tongue washer slipy out
of position in slot of fractional cylinder
end, press washer very carafully baclk
into position with a small serewdriver.
Place washer so that its tongue can move
baek and forth in slot of cylinder shaft
without ereating a bind.

e. Fraotional Oylinder End,

1)

Fumotion. The fractional cylinder end
(4, fig. b) is attached to the cylinder by
three binding screws. When in mesh
with the cylinder ratchet, the cylinder
ond prevents ony movement of the
oylinder. :

(2) Operation. Three tension springs in the

oylinder end return it to & normal in-
active position. YWhen the fractional
cylinder end shifts from the active posi-
tion to the inaclive position, it moves on
three studs. '

(3) Adjustment. If teeth on fractional byl-

inder end are worn, replace with o new
gylinder end or & new cylinder. If cylin-
der end tension springs are not seated
properly in holes within core of cylinder
and do not have enough tension to return

" gylinder end into mesh with cylinder

ratohet, replace with new springs. If the
three studs in cylinder end are loose and
cause play in cylinder resulting in an
uneven writing line, firmly rerivet studs
in position.
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CHAPTER 8
PAPER FEED MECHANISM

necessary for o type impression. When
the pnper feeds into the machine, it curves
around the cylinder. The paper bail

25. General :
The paper feed mechanism (fig. 6) feeds the

- paper from line to line and positions the paper ; !
for typing. holds the paper flush against the cylin-

der to insure a clear type impression and

to decreass the noise when the type strikes

. the paper.
(2) Olsaning. Check cylinder when trouble
occurs in paper feed mechenism becnuse

a. Oylinder,
(1) Function. The cylinder, or platen (not
shown in fig. 8) provides the backing

|
|
|
' 26, Components

7 A

1 | & \
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'; | (8)

! 1 " "
l 1 Large feed roll adjusting nut 4 Large feed rotl g Small feed roll adjusting Bcrews
2' Feed roll release lever 5 Smnll feed roll rod nut and locknuts

8 Large feed roll rod nut 7 Bmall feed rolls

Figurs 6. Paper feed mochaniam,
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of carbon collecting on the surface. For-

sign matter collecting on the cylinder

will creets a glossy appearance and causs

the cylinder to lose traction and thus

allow paper to slip. Clean off gloss with

aleohol or a similar cleaning substance.
(B) Adjustment.

{2) Check to see that cylinder is round.
£ the cylinder is not round, the feed
rolls will not heve oven pressurs against
the cylinder and the ring and cylinder
will bs affected. Rotate cylinder rap-
idly and replace cylinder if it appears
to have too much wobble.

(5) When cylinder binds on carriage ends,

* ghave off oylinder end with a platen

snd reamer. The cylinder must turn

freely, without end shake, Be carefnl
not to maks clearance between cylinder
end nnd carriage end plate excessive,
because too much clearance will creats
end shake in cylinder.

b, Oylinder Shaft.

(1) Desoription. The cylinder shaft extends
from beyond both onds of the carriage
through the entire length of the cylinder.
The left end of the shaft is slotted to
allow the tongue washer to slip over the
end. A small hole approximately 1%
jnches from the right ond of the shaft
sonts the fractional line space alining
gorew, which prevents any movement of
the cylinder without the shaft turning,
A flat surface beside the hole seats the
oylinder setscrew. Flat surfaces on both
ends of the cylinder shaft seat the cylin-
der knob setscrews. Proper setting of
the screws forces the cylinder shaff to
turn with the cylinder Imob.

(2) Funation. The cylinder shaft holds the
cylinder in position and provides a pivol
upon which the cylinder rotates.

(8) Adjustment, Replace cylinder ghafl if
if it is not parfectly straight. 'When re-
placing shaft, be sure not to disengage
tongue washer from variable end of cyl-
inder.

o. Papsr Pan.

(1) Desoription. The paper pan (not shown
in fig. 6), located just beneath the cylin-
der, is held in position by two small
binding screws. . A large opening in the

828134—65——>8

.conter of the paper pan allows the large
feed roll to pass through and contact the
cylinder, Several smaller openings in

. the front edge of the pan allow the small
feed rolls to pass through and contact the
cylinder.

(2) Funotion. The paper pen’guides the
peper around the curvature of the oylin-
der and prevents the paper from binding
on the feed rolls.

(8) Adjustment. Position paper pen to al:
low six sheets of paper plus carbon to
pass freely botween paper pan and cylin-
der. Using a peper pan twister, form
paper pan in line with bottom of large
feed roll.

d. Largs Fesd Roll, .

(1) Desoription. The large feed roll must be
perfeotly round. Itisheld in position by
two large feed voll arms, which hang
from the feed roll arm support. The roll
revolves on a’'shaft and extonds almost
the entire length of the cylinder.

(2) Funotion. The large feed roll (4, fig. 6)
in the rear holds the paper against the
cylinder and feeds it to the small feed
rolls (7) in front.,

(8) Adjusiment,

(a) Check roll and replace if it is not per-
feotly round. A, maladjusted or
swollen fead roll will cause poor paper
feed. The tension of the feed roll on
both ends of the feed roll shaft should
be equal but not excessive,

(%) To test for uniform tension, insert two
strips of paper between cylinder and
lirge feed roll and pull these strips of
peper for slippage.

(¢) To increase tension, turn lnrge feed
roll adjusting nut (1, fig. 8) clockwise;
to decrease tension, turn nut counter-
clockwise. To gain access to adjusting
nuts from reer of earriage, move car-
riage to right and left and tilt machine

; up on its front frame cross member,
e. Large Feed Boll Arm Support.

(1) Desoription. 'The laxge feed roll arm
support extends from one end of the car-
riege to the other. The lnrge feed roll
tension adjusting springs and nuts are

" located on the underside of the support.

Two binding screws on each of the car-
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ringe ends fasten the support of the
corriage. .
(2) Fumotion. The large feed roll arm sup-

port supports the arms that hold the feed

roll and also supports the paper pan.
(8) Adjusiment.

(z) Check to see that the four binding
scraws securaly fasten roll arm support
into position,

(%) If adjusting nuts (1, fig. 6) do not
secure proper feed roll pressure, the
feed roll releass rod may be limiting the
feed roll support arms, To correct this
trouble, form tip of roll support arm
rearward and thus allow more forward
movement of feed roll.

F. Small Feed Rolla.

(1) Deseription. ‘J.‘hrea small feed rolls {7,
fig. 6) are located in front of the large
feed roll. They revolve on & shaft and
are separated by metal or plastic spacers.
The rolls must be perfectly round.

(2) Funotion, The small feed rolls receive
the paper from the large feed roll and
continue feeding it toward the line of
writing,

(3) Adjustment.

(a) Oheck and replace rolls if they are not
perfectly round. Maladjusted or swol-
len feed rolls cause poor paper feed.
Carbon strerks on typing paper indi-
oate that fead rolls are applying uneven
tension, Small feed roll tension should
ba equalized across the three small feed
rolls, The tension should be glightly
less than tension on large feed roll.

(b) Before testing and adjusting tension,
be sure that rolls are clean and free on
their shaft. If shaft needs oil, oil
sparingly. If tension springs do not
provide proper tension, replace with
new springs, If a bind occurs, remove
spacer between smnll feed rolls and
shave down rough spots,

(¢) To test for uniform tension, insert
three strips of paper between small feed
rolls and cylinder and pull these strips
of paper for slippage.

(d) Adjust tension by means of small feed
roll adjustinent sorews, To gain ac-

cess to these adjustment screws, remove
top rail cover, front lower edge of car-
ringe. The top rail cover is held in
positipn by three screws. To roach the
two outer screws, move carriage to right
and left; to reach center screw, raise
type bar cover, position segmenf in
shift lock, and move carriage slightly
to left of type bar guide. After mov-
ing top rail cover, loosen locknuis on
small feed roll edjusting screws (86, fig.
6) and turn scraws clockwise to incrense
tension and ecounterclocksyise to de-
crense tension. Tighten locknuts after
making proper adjustments.

g. Small Feed Roll Support Arms.

(1). Funation. The small feed roll support
-arms hold the amall feed rolls in position,
When feed roll pressure is relensed, sup-
port arms drop and thus lower feed rolls
away from cylinder,

(2) Adjustment. Adjust small feed roll sup-
port arms only if after adjusting tonsion
adjusting scrows and replacing tension
springs (f(2) above) it is still impossible
to obtain tension on small feed wvolls.
Form smell feed voll support arms to
aliow feed rolls to apply more pressure
to oylinder,

k. Feed Roll Release Meohanism.

(1) Deseription. The feed roll release mech-
anism consists of the feed roll release
lever (2, fig. ), feed roll relense rod pin-
ion, end the feed roll release rod.

(2) Funotion. The feed roll relense mecha- .

nism lowers the rolls from the underside
of the oylinder and allows the paper to
pass freely around the cylinder,

(8) Operation. When the relenss lever is
pulled forward, it rotates the relense rod
pinion and the release rod. When the
rod turns, the support arms are cammed
out of the flat surfaces of the rod, allow-
ing the feed rolls to drop awoy from the
oylinder,

(4) Adjustment.

() If release lever gear slips o tooth of
relense rod pinion, remove release laver
from carriege end and replace it go that
the last tooth of lever gear is in mesh
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with the first tooth of releass rod
pinion.

() If feed roll support arms are worn
and cause feed roll release mechanism
to fail to operate properly, replace feed
roll support arms.

(¢} Adjust left release rod bracket to re.

move end shake in release rod.
i, Paper Holder Assembly.

(1) Funotion. The paper holder assembly
feeds the paper around the cylinder and
holds it firmly egainst the oylinder.

(8) Adjusiment,

(a) To obtain even tension for bail rolls
of paper holder assembly, form front
of paper rod assembly by hand,

(3) Adjust small half-moon-shaped col-
lars, located on outside ends of carriage
guide rod, so that collars limit rear-
ward movemenh of paper holder. Be
sura that collars contact paper holder
with same amount of pressurs on both
sides.

'§. Oard Guide Assembly.

(1) Desoription. The card guide nssombly is

composed of the card guide bracket,

- which is fastened to the lower rail by
two binding scréws fitted in elongated
slots; the card guide scales, which are
boltad to the bracket; two card guide
fingers; and two card guide relsase levers,
When the card guide is not in use, the
two card guide fingers can be placed in
inactive position by depressing card guide
release Jevers {o enable the operator to

" have bstter vision of the paper. A small
spring on each release lever holds the
fingers in active position, When the re-
lease lever is depressed, the spring pulls
the finger to innctive position.

(2) Funotion. The card guide assembly is
designed to help cards or heavy paper
conform to the curvature of the oylinder.

(8) Adjustment. Adjust card guide assem.
bly to center between cylinder and ribbon
vibrator.
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CHAPTER 9
ESCAPEMENT MECHANISM

27. General

The escapement mechanism (fig. 7) controls the
space-by-space movement of the carriage. The
esonpement mechanism includes n series of links
and levers; the universal bar; the escapement
frame; the escapement rocker assembly; rack,
pinion, and escapement wheel assembly; and the

" gpacebar. The interrelated movements of these

parts effect the escapement trip.

28, Escapement Trip

a. When the key lever (26, fig. T} is depressed,
it pulls the key lever link (28) down.

b, The key lever link pulls and pivots the front
link (27) down and toward the front of the
machine,

¢. The front link pulls the type bar lever link
(28) forward.

d. The type bar lever link pulls the type bar
lover (29) forward. -

o, The type bar lever pulls the type bar link
(80) which pivots the type bar up to the oylinder
and creates a type impression, The type bar lever
also pulls the universal bar link (28) forward.

f. When the universal bar link is pulled for-
ward, it pulls the universal bar (18).

g. As the universal bar moves forward, a smail
plate attached to the bar contacts the trip xoll
and pivots the lower half of the escapement rocker
(8) toward the front of the machine.

. As the rocker pivots, the upper half moves
toward the rear of the machine and allows the
loose dog (i2) to release the escapement wheel
tooth (2), which then conticts the escapement

.. roll (18).

4 When the rocker starts back to the normal
position, the roll releases the tooth, and the tooth
contacts the checlk pawl (3), which pivots and
allows the tooth to pass,

20

j. The next escapement wheel tooth moves into
position against the Jooss dog and thus completes
the escapoment trip.

29. Universal Bar

a. Desoription. The universal bar (fig. 8) is
suspended from a small extension (1) of the main-
spring barrel bracket (10, fig. 8) and the adjusta-
ble universal bar bracket {2, fig. 8) fastened to the
rear of the meohine,” The universal bar houses
the ribbon adjusting screw. On the right side of
the bar is an extension provided for the line lock
mechanism to Jock the universal bar when the car-
ringo has reached the right margin,

b. Fumotion. 'The universal bar, motivated by
the key lever and link and the type bar lever and
link, rocks the escapement rocker (par. 28g).

o. Adjustment. The universal bar must be free
on its pivot points and must be fres from end
ghake. In case of end shake on the universal bar,
loosen the two universal bar binding screws, ad-
just the right universal bar bracket, and then
tighten the screws. Be sure that the universal bar
fulerum nut.(8, fig, 8) is tight.

30. Escapement Frame

a. Description. The esenpement frame (10, fig.
7), attached to the lower rail, is held in position
by two binding screws. .A. small brace, held in
position on the left side of the center bracket with
two bimling scrows, supporis the rear of the
escepement frame,

b. Funotion. The escapement frame provides
mounting support for the escapement roocker as-
gembly, escapement wheel and pinion, and parts
of the bnckspace, tabulator, and ribbon mech-
anisms, '

o. Removal, Remove frame from machine by
locsening binding screws.

d. Installation. Position frome on machine and
tighten binding screws securely.
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Fgure 7. Baoopement unit.

rocker is in innctive position when the
front edgs of the loose dog is flush with
the front edge of the escapement wheel

| 31. Escapement Rocker Assembly

a. Rocker. .
(1) Position. The rocker (8, fig. 7) is held

in position in the escapement frame by

‘two pivot sorows (6 and 9), each having

w locknut, The rocker must rock freely
on its pivot serews. 1f the pivol sorews
are too tight, the rocker will bind. The

tooth and in active position when the
escapement wheel tooth slips off the loose
dog. The 6 o’clock position of the rocker
is preset in menufecture and is controlled
by the lsft rocker pivot -screw. The
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Figurs 8. Universal bar,

rocler is motivated by the action of the
universal bar (par. 208).

(2) Funotion, The pivoting of the rocker
moves the loose dog off the escapement
wheel tooth and thus relenses the tooth to
pass the escapement roll (par. 284).

. (8) Adjustment.

(e) Adjust right rocker pivot sorew (6, fig,
7) to remove a1l end shake,

(2) Do not try to ndjust left roclker pivot
sorew (preset in manufacturs) (9).

(o) Form front limit plate (17) to obtain
innotive position of rocker, with front
edgs of looss dog flush with edge of
escapement wheel tooth,

{d) Adjust trip adjusting serew (81) so

that escnpement trip takes place when
type head is three-nighths of an inch
from cylinder. ¥f, after this trip ad-
justment, the trip of several type bars
varies, ndjust the separate type bars
by forming the universal bar link (23)

near the universal bar,

b. Rocker Limit Plates,
(1) Funotion.

{a) The front limit plate (17, fig. 7) con-
" trols the inactive position of the rocker.
(d) The renr limit plate (14) limits the
rearward movement of the recker, A
slight clearance should always exist

between the rocker and the rear limit
plate,

(e} If the rocker does not lest. in its in-
active position, form the front limit
plate toward the front or rear of the
machine, a3 necessary, to aline the loose
dog and the escapement wheel tooth,

(d) To obtain a slight clearance between
the rocker and the rear limit plate,
form the renr limit plate toward the
front or rear, ns necessary. When
testing for this clearance, hold the type
bar against the cylinder.

o. Booker Springs.
(1) Return spring.

{a) Fumotion. The rocker return spring
(82, fig. 7), connected from the rocker
to an adjustable plate on the underside
of the escnpement frame, determines
the speed with which the rocker will
return to the front limit, plate,

(8) Adjustment. To adjust the tension of
the return spring, loosen binding
screws and reposition plate ((a)
above),

(8) Kiokbaok spring.

(2) Funotion. The rocker kickback spring
(15, fig. 7) kicks the rocler from the
rear of the machine towards the front,




(b) Adjustment. Replace kickback spring
if tension is not anfficient.

d. Looas Doyg.

(1) Position. The loose dog (12; fig. 7y is
fastoned to the rocker by a pivob screw
and locknut, The Joose dog must be fres
on its pivot. The loose dog washer fits
between the looss dog and the rocker and
establishes p. 1}4-inch clearance (16) be-
tween the loose -dog and the escapement
roll. A tension spring (7) applies ten-
sion to the loose dog end thus pivots the
dog against the loose dog:stop (11). The
tension of the escnpement wheel is much
greater than that of the tension spring

.and essily forces the loose dog against
the rocker drop sorew. :

(2) Funotion. The loose dog holds the es-
capement wheel and thus prevents any
movement when the rocker is in active
position. ' '

(8) Adjustment,

(e) Replace loose dog tension spring if
tension is not sufficient to return dog to
dog stop. : '

(3) Do not tamper with loose dog washer.
excopt in cases when the operator has a
heavy touch or when he holds the key
down too long and creates a recoil ac-
tion in the rocker. In such cased, re-
placa washer with a thinner washer,
decreasing the distance between the dog
and the escapement roll (18, fig. 7).

¢. E'soapement Roll,

(1) Position. The escapement roll (18, fig.

7} revolves on a bearing soldered to the,

rooker.

(2) Fumotion. The revolving of the roll on
the bearing reduces the friction created
by the escapement, wheel tooth slipping
off the roll during the escapement trip
(par, 28%).

(8) Adjustment. Replace escapement roll it
it does not turn frecly on its bearing.

7. Esoapement Qheok Paiol,

(1) Position. The escapement checlkc pawl
(8, fig. 7) is fnstened to the rocker by a
pivot serow and nut. ‘When the escape-
ment wheal tooth moves off the escape-
ment roll, it contacts the check pawl,
which pivots snd allows the tooth to pass

‘(par. 28:). The checlk pawl tension
apring () spplies tension to the check
_pawl, which pivots and allows the tooth
to pass (par. 282).

(2) Funotion. The escapement check pawl
prevents backlash of the escapement
wheel when backspacing, tabulating, or
moving the carriage to the left margin.

®(8) Adjusiment.

(@) Adjust escapement check pawl only
when escapement rocker locks in the
active position and prohibits operation
of tho machine, This occurs whon the
roll and check pawl are jammed be-
tween the testh of the esoapement
wheal, To adjust, form check pewl up-
ward, changing position of escapement
wheel slightly and increasing the dis-
tance between roll and pawl.

(2) Replace escapement check pawl spring
if tension is not sufficient to return
pawl to its inactive position.

32, Carrlage Rack, Pinion, and Escapement
Wheel Assembly

a. @General, The carriage rack, pinion, and es-
capement wheel sssembly (fig. 9}, although
grouped us o part of the escapement mechanism,
actually sarves as o tie-in mechanism between the
carrisge mechanism and the esenpement mecha-~
pism. The style of type produced by the machine
governs the kind of rack, pinion, and escepement

. wheol on the machine, Pica type has 10 letters
.per inch of wriling line and elite type has 12 lst-

ters per inch. Pica parts and elite parts cancob be
interchanged. ’
b. Oarriage Raok.

(1) Position. Tho carriage rack (7, fig. 9),
located on the underside of the onrriage,
is fastened to the rack bail (4) by four
binding s¢rews., The bail holds the rack
in its proper position. '

{2) Operation. The bail pivots on two ful.
crum nuts (6), one at each end, allowing
the carriage to be lifted out of mesh with
the pinion ()., Tension springs (5) at
each end of the bail hold the bail against
the lower rack bail eccentrio stop screws
(11). The upper rack bail eccentrio stop
gorews (2) limit the upward movement
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Figura 9. Rack, pinion, and escapemant wheel assembly,

of the rack; the lower screws, the down-
ward movement. The rack relense levers
(1) pivot the rack bail and disengage the
rack from the pinion. Thus the carringe
moves frealy across the machine. When
the rack release levers are depressed, the
rack should clear the teeth of the pinion
by one-sixteenth inch.

(8) Funotion. The carriage rack transfers
tension of the mainspring from the car-
riage to the escapement wheel,

(4) Adjustment.

, (a) To remove end shake from carringe
rack, adjust rack bail by tightening
rack bail adjusting stud (8, fig. 9), and
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locknut on right inside edge of rack
bail (facing rear of machine).

(8) Adjust Jower rack boil eccentric stop

(o)

serews (11) to allow rack to mesh into
pinion with approximately two-thirds
of rack tooth meshed with pinion. If
the rack is not deep enough into the
pinion, the meachine will skip spaces.
If the rack is too deep, it will oreate a
harsh grinding noise and excess fric-
tion. :

Adjust upper rack bail eccentric stop
serows (2) to allow Yg-inch clearance
between rack and pinion with rack re-
lense levers depressed.
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Figure 10. Spoosbar meghaniam,
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(d) Replace rack bail tonsion springs (5) rack bail to remove all excess upward |
if tension is not sufficient to return rack movement from reck releass levers,
in mesh with pinion, o, Pinion.
(8) Adjust the two eccentrio screws that (1) Position. The pinion (9, fig. 9) should.
thread into the two fulecrum nuts of be placed on the escapement wheel shaft
828184—56——4 5




with the teeth of the pinion facing the
direction opposite the testh of the escape-
ment wheel. Tho pinion pawl (14)
should be seated in the teeth of the pinion,
Funotion. The pinion transfers the car-
ringe tension to the escapement wheel
(12) by exerting force on the pinion pawl.

The pinion pawl, riveted fo the escape-

ment wheel, forces the escapement wheel
to turn., Upon the oarriage return ac-
tion, the pinion turns clockwise and forces
the pawl out of engagement with the pin-
ion teeth. The pinion turns freely
without the escapement wheel turning.

(8, fig. 9) on end of escnpement wheol
shaft to remove end shake,
(6) Adfter adjustment, tighten setscrow.

33. Spacebar Mechanism

a. Funotion. The spacebar mechanism (fig. 10}
velenses the carriage space by space without
creating & type impression,

b. Operation. When the spacebar (7) is de-
prossed, it pivots the spacebar key levers (4) and
causes the spacebar link and adjusting nut (8) to
be pulled toward the front of the machine. The
spacebar link pivots the spacebar trip arm (1),
which tilts the escapement rocker toward the rear

of the machine and motivates an escapsment trip.
o, Adpustment.

(1) Never adjust spacebar until all escape-

ment rocker adjustments (par. 81a(3))

have been made. Keep a clearance of

005 to .010 inch between spacebar trip

arm (1, fig. 10) and ‘escapement rocker

when trip arm is in inactive position, To

obtain this clearance, lengthen or shorten
gpacebar link (8). To shorten link, '
loosen lockmut and turn ends of link 1

! (8) Adjustment. .Check to see that small
| : spring located on pinion pawl is applying
- pressure to pawl, keeping it in engnge-
ment with pinion. If pinion pawl is
worn, replace pinion pawl,
d. Escapemeant W heel.

(1) Position. The escapement wheel is fitted

to n shaft on the upper section of the

.escapement frame by means of a split nut

i .and a setsorew that locks the nut in posi-

tion, ; -
(2) Funotion. The escapement wheel, when ;};ﬁ{m ;i:é;:::n lgot:;::l;zum S l
controlled by the escapement rocker, con- (2) After the first escapement brip takes
trols. the space-by-space movement of the place, adjust spacebar to have 3g-inch
carriage. additional downward movement, To

; (8) Adjustment.
I (2) Remove carriage,
(b) Loosen setscrew and adjust locknut

moke this adjustment, loosen binding
screws of spacebar buffer support (6),
position support, and tighten screws,
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CHAPTER 10°

RIBBON MECHANISMS

Section [. RIBBON FEED MECHANISM .

34. General :

The ribbon feed mechanism (fig. 11) feeds the
ribbon from one spool to another to prevent the
type from striling the same section of the ribbon
each time the key lever is depressed. The ribbon
feeds when the carriage is moved to the left in
typing, tabulating, and in depressing the spaceber
or when the carriage is moved by hand with the
carrisge release levers depressed. The ribben
feeds from front to rear, the center of the ribbon
passing freely through the ribben vibrator. The
ribbon feed is motivated by the action of the main-
spring barrel gear (80).

35. Wormshaft Assembly -
a. Shaft.

(1) Position. The shait (14, fig. 11) i held

in position by the mainspring barrel
bracket at the rear and the roverse detent
at the front. All parts of the wormshaft
assembly are securely fastened to the
shaft by setecrews, The wormshaft uni-
versal joint, nbout three-fourths of an
jnch from the mainspring barrel, is de-
gigmed to allow the front holf of the shaft
to mova up or down when the ribbon
reverse action is teking place.

(2) Funotion. The wormsheft iransfers the
power from the mainspring barrel gear
to the ribbon feed mechanism.

(8) Adjustment. Too much end shake will
cause the worm ratchet pawl (5, fig. 11}
to drop down between the detent bracket
and the ratchet (1), To remove end
sheke in the wormshaft, loosen setsorew
in worm gear and apply elight rearward
pressurs to the shaft, While applying
pressure to the shaft, move the worm genr
as far forward as possible and tighten
getsarew. Do not move gear far erough
forward to cause it to bind,

b. Wormshaft Pinion, ;
(1) Position. Alarge end asmall pinion (29,

fig. 11) ave spot-welded together and lo-
oated at the rear of the wormsheft.

"{2) Funation. Thelarge pinion meshes with

the mainspring barrel gear (80), causing

* the gear to revolve end turn the pinion
"gear. Thesmall pinion is engaged by the
pinion case pawl, As the carringe moves
_to the left, the small pinion applies pres-
sure to tho pinion cose pawl driving the
wormshaft. As the carriage moves to the
right, the pinion cnse pawl slips over the
teoth of the small pinion, allowing the
ribbon feed wormshaft to remain station-
ary.

(8) Adjustment. For proper edjustment,

position wormshaft pinion and case as far
forward on wormshaft a3 possible.

o, Pinion Oase.
(1) Position. The wormshaft pinion case,

direotly behind the wormshaft pinion, is
positioned ns far forward on the worm-
shaft as possible. The wormshaft pinion
cass setscrew (28, fig. 11), seated on &
flat surface on the rear end of the shaft,
binds the pinion case to the wormshait.

(2) Funotion. The pinion oase houses the

pinion pawl. Tho pinion pawl is fastened
to the pinion case, and the pinion case
pawl spring {27) supplies tension neces-
sary to keep the pawl in engagement with
the small pinion,

(8) Adjustment.

(a) Replace pinion case if pinion pawl be-
comes loose.

() Replace pinion paw! spring if ténsion
is not sufficient to keep pawl engaged
with pinion.

d. Ribbon Reverss Uam.
(1) Position. The ribbon reverse cam (11,

fig. 11) is fastened to tho shaft just be-

' 97 -




Figurs 11, Ribbon meohanism,




() Replace worm gesr if teeth ure worn, '
broken, or bent.

hind the reverse detent and is held by a
i ) sotsorew seated on a flat surface on the
shaft. The cam moves the shaft up or g
down to-yeverse the feed of the ribbon. 36. Ribhon Spool Asgembly
(2) Funotion. See paragraph 4le. ' a. Ribbon Spools.

(8) Adjustmens. See paragraph 4le, (1) Position. There are two ribbon spools,
e. Worm Gear. right and left, The ribbon winds from

U

(1) Position. The worm gear (84, fig. 11)

is fastened to the front end of the shaft
by & setscrew soated on & flat surfnce of
the sheit, . '

(2) Operation. The worm gear is slways

meéghed with sither the left ribbon spool
ghaft spur gear (28) or the idler gear
(22), depending upon the direction the
ribbon ig feeding. The worm ratchet (1)
is fitted just behind the worm gear, with
the roverse detent pawl engaged in the
ratchet. The pawl prevents the ratchet
from turning backwards when the car-
riage is moving to the right. A tension
spring {4) supplies the necessary tension
to keep the pawl engaged in the ratchet.
An upper and & lower limit plate limit
the worm gedr in its up-and-down move-
ment.

(8) Funotion. The worm gear transfors the

power from tho wormshaft to the xibbon
spool shafts,

one spool to the other. The spool trip
arm (16, fig. 11) on the underside of sach
spool extends up into the center portion
of the spool.

(2) Operation. The loop in the end of the

ribbon fits over the spool trip srm and
prevents the ribbon from disengaging
itself from the spool during the reversing
of the ribbon feed. When the ribbon
renches the end of its movement, it forces
the spool trip down. The spool trip arm
contacts the sutomatic reverse arm, forces
it reerward, and brings sbout the ribbon
reverse. A light spring on the ribbon
spool supplies tension to the spool trip
arm and forces it toward the active posi-
tion, Winding the ribbon on the spool
oyercomes the tension of the spring and -
holds the irip arm in inactive position.
Tio extensions on the bottom of each
ribbon spool fit into a spur gear approxi-
mately three-quarters of an inch from the
top of the shaft and couse the spool to

(4) Adjustments.

.(¢) Form upper limit plate so that it limits
upward movement of worm goar when
worm gear is meshed with left ribbon
spool shaft spur gear (28).

(b) Form lower plate so that it Jimits
downward movement of worm gear
when worm gear is meshed with idler

turn when the shaft is turning.

(8) Adjustment, If tension i8 not sufficient
to move trip aim in position to contaok
automatic reverss arm, replace ribbon
spool trip arm tension springs.

b. Ridbbon Spool Cups.

(1) Position, Xach ribbon spool cup, left

and right, is held in position on top of the

| 4 geer. ribbon spool bracket (24, fig. 11) by two
5 Figure 11, -Ridbon meohanism—Continued.
1 Worm ratehet 18 Torm gear selscrew 24 Bpool bracket
2 Reverse arm spring 14 Wormshatt 25 Ribbon reverse handle
. 8 Teverse srm .15 Belscrew 28 Reverse handle setscrews -

4 Ratchet pawl spring 16 Bpool trlp aym 21 Pinlon cage pawl spring

& Ratchet pawl 17 Autoratic reverse arm 28 Wormshati pinlon case selserews
8 Roverse arm extension limiis 18 Bevel gears 20 Wormshaft plnlon . =
7 Hpool shaft 10 Automatic reverse sbaft arms set- gg gﬂ?:umr:g: ;::rr olt (right)

8 Automatic reverss arm spring . geraw 82 Roverto cAm Ee{screw i

0 Tenslon spring collar 20 Automalie reverss arm epring 88 Automatic reverse roll (left)

10 Spool shatt tenslon spring 21 Automatie reverse shaft B4 Worm gear .
11 Ribbon reverse cam 22 Idlar gear . 835 Tibbon feed sheft
12 ify-inch clearance 28 Ribbon apool ghaft spur gear 88 Automatic reverse lever




binding sorews. Each cup is marked with
an arrow indiceting the path in which
the ribbon must travel when winding on
or off the spool, Xach cup must be low
enough to prevent the spool from binding
ngainst it,

{2) Adjustment. If spool binds agninst cup,
form spool cup down until spool clears
cup.

o. Ridbbon Spool Brackets.

(1} Position. The ribbon spool brackets {24,
fig. 11) are fastened to the sides of the
machine by two binding screws each.

(2) Function. The brackets support the rib-
bon spool cups, spool shafts, feed shait,
idler gear, and most of the ribbon reverse
parts,

d. Ribbon Spool Shafis.

(1) Position. 'The ribbon spool shafts extend
through openings in the ribbon speol
brackets, A small collar separates the
spur gear at the top of the shaft from
the bracket, Thespur gear on the bottom
of the left spool shaft prevents the shaft
from riding up. The right ribbon sppol
shaft adjusting collar located nhove the
bevel gear on the bottom of the right spool
shaft prevents the sheft from riding up.

(2) Operation. The boevel genr of the spool
shaft meshes with the bevel gear of the
ribbon feed shaft (85, fig. 11). When
the ribbon feed shuaft is turned by .the
worm gear, it turns the right ribbon spool
shaft,

(8) Fumotion. The spool shaft tension
spring (10) prevents backlashing of the
ribbon when tabulating or when moving
the carringe by means of the carriange
relense lavers,

{4) Adjusiment,

(a) Position spur gear on bottom of shaft

to remove end shake in left ribbon
spool shaft. '

() Position collar on boitom of shaft to
removée end shake in right ribbon spool
shaft. i

(o) Adjust shaft tension springs to create
a slight drag on shaft. This adjust-
ment will prevent a ribbon backlash
and will force the ribbon to wind tight.

37, Idler Gear

a. Position. The idler gear (22, fig. 11) is
fastened to the lower inside edge of the left ribbon
gpool bracket by a fulerum screw.

b, Funotion. The idler genr reverses the direc-
tion of the power received from the worm gear
and transfers the power to the spur gesr of the

"ribbon feed shaft. The idler gear must be free

on its shaft.
38. Feed Shafit

a. Position, "The feed shaft (35, fig. 11) extends

from the bottom of the right ribbon spool bracket
to the bottom of the left ribbon spool bracket,
The feed shaft adjusting sorew on the right ribbon
spool bracket nnd the shaft extension that fits into
o hole in the left ribbon spool bracket hald the
feed shaft in position,

b. Funotion. The feed shaft bevel gear, fas-
tened on the right end of the shafi by setsorews,
transfera the power of the feed shaft to the right
ribbon spool shaft, The feed shaft spur gear, on
l;ho Jeft end of the shaft, meshes with the idler
gear. A small collar, fitted onto the shaft, sepa-
rates the spur gear from the bracket and keeps
the spur gear alined with the idler gear,

o, Adjustment.

(1) Adjust feed ehnft bovel gear to mesh
with right spool shaft bovel gear without
binding.

(2) Use feed shaft adjusting sorew io pre-
vent end shake of shaft.

Section Il RIBBON REVERSE MECHANISM

39. General
The ribbon reverse mechanism (fig. 11) reverses

the direction of the ribbon feed by cither the

manual or the automatic reverse,

40. Manval Reverse
The manuel reverse consists of-the following
parts:

30

a. Reverse Handl,

(1) Position. The veverse handle (25 fig.
11), extending through an opening in the
front cover plats, is fastened to the re-
verse arm shaft by two setscrews {268).

(2) Fumotion. Tho reverse handle is posi-
tioned on the shaft so that when the rib-
bon feed release handle is moved to the




- (8)

left the reverse arm (b below) will hold
the worm gesr (34, fig. 11), out of mesh
with the idler genr (22) and the left spool
shaft spur gear (28). .
Adjustment. 1f adjustment is necessary,
looson handle setscrews, position han-
dle, and then tighten setscrews.

b, Reverss Arm.

¥ (1)

$ @

(3)

Position. The reverse arm (8, fig. 11),
is fastoned to the reverse arm shait.

Operation. When the reverse handle is
moved from one position to another, the

_reverss arm moves the worm gear back

and forth from the idler gear to the laft
ribbon spool spur gear. The worm
ratchet pawl (5) and pawl spring (4) are
attnched to the reverse arm. A small
roller bearing on the upper extension of
the reverse arm contacts'the reverse de-
tent, and tension from the detent tension
spring holds the reverse arm up or down.
Adjustment. In meking adjustments,
form limit plates on reverse arm to limit
meshing of worm gear with idler or spur

. genr to a distance approximately two-

thirds of a tooth.

o. Reverse Dsteni, .
(1) Position. The reverss detent ig attached

()

(8)

to the left ribbon spool bracket by a ful-
Oruwm Serev,

Operation. An adjustable plate on the
detent spring holds the detent against the
roller on the reverse arm. VWhen the re-
verse action is taking plece, the roverse
grm rollor is moving from one eide of the
detent to the other. Oncs the roller has
moved to one side of the dotent, it is held
in that position by the detent until the
automatio reverse takes place or the rib-
bon reverse handle is moved.
Adjustment. Raise or lower adjustable
plate to adjust tension. Top much ten-
gion will create a sluggish or delayed
Teverse.

d. Ribbon Feed Release.

(1)

@)

Position. The ribbon feed releass, lo-
cated to the right of the reverse handle,
is held in position by o fulorum sorew,

Operation. 'When the reloass lever is
held to the left, it cams the ribbon reverse
lover to a little less than one-half its nor-

- mal movement, throwing the worm gear

out of mesh with both the idler gear and
the spur gear. This enebles the operator

" to turn the apools by hand.

41. Avtomatic Reverse
The automatioc reverse consists of the following

paris:

a. Automatic Reverss Arm (Lsft).

(1)

(2)

(8)

(4)

Position. 'The antomatic reverse arm
(left) (17, 8g. 11) is.located under the
Jeft ribbon spool cup. The arm is at-
tached to the left spool bracket by a long
fulerum screw which also holds the right.
revorse lever in position. )
Ogperation. The lower sutomatio reverss
voll (88) on the bottom of the arm moves
into the path of the reverse cam (11).
‘When the cam contacts the roll, it pushes
the worm gear out of engagement with
the idler gear and into engegement with
the spur gear, reversing the feed of the
ribbon, The rutomaticreversearm (left)
must be frec of binds, ©

Funotion. The arm slines the roll with
the reverse cam when in its active posi-
tion, . e
Adjustment,

(2) Xf roll does not aline with reverse cam,

form arm as may be necessary to bring
rollin alinement,. ’

(b) If tension is not sufficient to return

arm to its inactive position, replace
SPTIng,

b, Automatio Reverse Arin (Right).

L

(2)

(8)

Position. The .automatic reverse arm
(right) (17, fig. 11) is located wnder the
right ribbon spool cup. The arm is fas-
tened to the automatic reverse shaft and
held secure by a sotsereve, -
Operation. As the automatic ribbon
spool trip arm (16) drops down, it con-
tects the roverse arm and pivots it toward
the rear of ths machine. As the right
reverse arm pivots toward the rear of the
machine, it rotates the reverse shaft.
Adjustment. A tension spring (20) on
the arm pupplies tension to return the
arm to the inactive position. If tension
of tension spring is not sufficient to re-
turn arm to its inactive position, replace
spring.

N




o. Automatio Reverse Shaft.

(1) Position, The sutomatic reverss shaft
(21, fig. 11}, located at the bottom of the
right reverse arm, extends from the right
ribbon spool bracket to the left ribbon
spool bracket, Thereverse arm (17) and
lever (36) are held to the shaft by
setscrews, : :

(2) Operation. As the reverse arm pivots
toward the rear of the machine, it rotates
the shaft, which in turn causes the reverse
lever to move toward the rear of the
machine, -

(8) Adjustment. Toremoveendshake, posi-
tion reverse arm and lever 28 close to end
of shaft as possible wilhout creating a

. bind,
d. Automatic Reverse Lever.

(1) Position. The sutomatic reverse lever
(86, fig. 11) is located at the end of the
automatioc reverso shaft, The lever ex-
tends upward from the reverse shaft fo
its first joint and toward the rear of the
machine. The rear extension is nttached
to the second joint and extends downward
behind the reverse cam. '

(2) Operation. Therear extension pivotson
a fulerum sorew, When it is motivated
by the reverse shaft, it moves the raverse
roll into the path of the reverse cam. The
reverse cam contacts the roll and kicks the
worm gear out of engagement with the
spur gear and into engagement with the
idler goar,

e. Reverse Uam,

(1) Position. The reverse cam (11, fig. 11),
located on the wormshaft just behind the
worm gear, is held secure by n setscraw
seated in a flat surface on the wormshaft.

(2) Funotion. A high edge of the cam con-
tacts the roll and forces the shaft either
up or down, The reverse cam clears the
reverse rolls by one sixty-fourth inch
when rolls are in inactive position,

(8) Adjugtment. Position cnm on worm-
shaft so that clearance for lower roll will
o correct. To ndjust clearance for upper
roll, Joosen nutomatic reverse arm set-
screw, position roll correct distance from
cam, and then tighten setsorew. It may
be necessary to moke several attempts to
properly adjust the upper roll.

Section 1Il. RIBBON COVER MECHANISM

42, General

The ribbon cover mechanism (fig. 12) controls
tha up-ond-down movement of the ribbon to cover
the typefnce. The mechanism may be set in black,
red, or stencil position, In the black position, the
upper half of the ribbon is reised to cover the
typeface; in the red position, the lower half of
the ribbon is raised sufliciently high to cover the
typeface; and in the stencil position, the ribbon
doss not rige at all but remaing retracted so that
the typeface strikes directly ngainst the stencil.

43. Adjustments Before Removal

Before attempting any adjustments to the rib-
bon cover mechanism, make oll shift and trip
adjustments, Check ribbon to see that, with

« gegment in nonshift position, top of ribbon is one-

sixteenth inch abovs flat top of type guide. Checlk
vibrator to see if it moves freely. It mey be neces-
sary to form the extensions clamping around the
type guide to eliminate binds. Check slash (/)
end one-half (34) keys by holding typeface

32

against ribbon to ses that tops of charncters print
and bottoms of characters do not blesd. Bleeding
occurs only if a two-color ribbon is used.

44, Components

a. Vibrator Link. : ‘

(1) Position. The vibrator link (22, fig. 12)
is connected to the bichrome lever (25)
and the lower extension of the vibrator
arm (5},

{2) Operation. When the universal bar
moves, the ribbon throw adjusting screw
(9), Jocated on the universal bar, con-
tncts the ribbon lift lever (7) and forces
the lever toward ths front of the machine.
The stud (B) on the ribbon 1ift lever con-
tncts the heel of the vibrator link and
pushes the link toward the front of the
machine. When the stud contacts the
upper part of the link hesl, the link will
be pushed farther toward the front of the
machine. Yhen the stud contacts the
lower part of the heel, the link travels
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o shorter distance. The vibrator link
must be freed of any binds.

b, Vibrator Arm.

(1) Position. The vibrator arm (b, fig. 12)

is fastened to the vibrator arm support.
Its lower oxtension is fnstened to the
vibrator link.
Operation. When the vibrator link
moves forward, it pivots the vibrator arm
at its support connection and throws the
front end of the arm townard the top of
the machine. A tension spring connected
from ‘the rear end of the arm to the top
of the support returns the arm to its nor-
mal position.
Adjustment, The vibrator arm contacts
the cam at the same tims the type strikes
ihe'paper. Test by holding type head of
any type bar against cylinder and check-
ing upward movement of vibrator arm.
If there appetrs to be additional upward
movement of arm, turn ribbon throw
adjusting serew clockwise until move-
ment is eliminated. If the arm contacts
the cam too soon, it will choke the type
bar and prevent it from striking the
cylinder os it should. To eliminate this
choking, turn ribbon throw adjusting
screw countorclockwise. After making
adjustment, cheole to see that tops of chox-
ncters will print. If arm contacts cam
properly and tops of chnracters do nob
print, form front end of arm (24) up,
using o vibrator arm bender. If letters
bleed, form arm down,

o. Vibrator Armrest.

(1) Position. The vibrator armrest (10, fig.
12) is located on the support bushing
between the vibrator arm and the arm
support. :

(2) Funotion., The vibrator armrest limils
the inactive position of the vibrator nim,
The vibrator armrest satscrew (11) locks
the armrest in position.

(8) Adjustment. Loosen armrest setscrew
and raise armrest as high as it will go to
obtain proper normal pesition of ribbon.
Tighten setscrew to o snug fit. Push
vibrator down until top of ribbon is one-
siztesnth inch nbove flat top of type guide
before tightening setscrew completely.

{2)

(3)

d. Vibrator drm Support.

(1) Position. 'The vibrator arm support (6,
fig. 12) is located inside the escapement
frame. Thesupport is held in position by
two binding screws.

(2) Funotion, The vibrator arm support
provides n pivot point for the vibrator
arm,

(8) Adjustment. Tighten binding scrows
securely.

e. Vibrator,
(1) Position. The vibrater (1, fig. 12),
cotter-pinned to the front end of the
vibrntor nrm, extends upward between
the cylinder and the type guide. The
lower end of the vibrator is connected to
the vibrator arm by a colter pin.
Operation. Two small extensions on the
vibrator are shaped around the type guide
and thus form a channel to keep the up-
.and-down motion of the vibrator on &
vertical plane. The ribbon is fed through
; glots in the upper end of the vibrator,

(8) Adjustmens,

(a) Replace cotter pin that connects lower
end of vibrator té vibrator arm if pin
becomes worn. '

(b) Form vibrator extensions, shaping
them around the typs gunide to insure
free movement and eliminate binds.

. Biokrome Oam.,’

(1) Position. Thebichrome cam (8, fig. 12),
near the left end of the bichrome cam-
shaft, is fnstened to the shaft by a set-
gOrew,

(2) Funotion. The com limits the upward
movement of the vibrator arm,

(8) Operation. The bichrome lever (25),
fastened from the cam to the vibrator
link (22), forces the heel of the vibrator
link to change position when the posi-
tion of the cam is changed.

'(4) Adjustment. Sea that setsorow is sented
properly on flat surface of camshaft.

g. Biohrome Handle,

(1) Position. The bichvome handle (20, fig.
12) islocated on the right side of the front
of the machine, The handle shaft ex- .
tends through the handle and fits into
holes in the right ribbon spool bracket.
The shaft is held in position by a set-

(2)
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sorew. A small spring (10), fitted over
the end of the shaft, holds the shait
geated in the spool bracket. The front
ond of the handle extends through the
cover plate.

(2) Adjuatment. To adjust handle, loosen
handle setscrew, position handle on shaft
so that it will aline with opening in front
cover plate, and tighten setscrow.

k. Bichrome Handle Link.

(1) Position. The bichrome, handle link (18,
fig. 12) is connected from the bichrome
handle to the camshaft lever.

(2) Operation. When the handle is moved,
the link moves the shaft lever nnd rotates
the shaft.

(8) Adjustment. Form front of bichrome
handle link to prevent link from disen-
gaging bichrome handle.

i, Biohrome Oamshaft Lever. -

(1) Position. The bichrome camshaft lever
(15, fig. 12), located on the right end of
tho camshaft, is held in position by a set-
8Crew.

(2) Funation. When the bichrome cunshaft
lever is moved, it moves the camshaft.

(8) Adjustment, Besurethat camshaft lever
getsorow is gented properly on flat sur-
face of onmshaft.

j. Biokhromeé Indéw and Detent.

(1) Position. Tho bichrome index (17, fig.
12) is located on the camshaft approxi-
metely 2 inches to the left of the cam-
shaftlever. The index is held in position
by a setscrew.

(2) Operation. The bichrome index has
three notches into which the detent roll
(18) may seat. When the detent roll is

sented in rny one of the index notches, the
camshaft is held stationary with the bi-
chrome handle, bichrome cam, and vibra-
tor link held in the selected index posi-
tion. The dotent is held to the right side
of the escapement frame by a fulcrum
gerew. The bichrome index detent ten-
sion spring (14) provides tension neces-
sary to keep the detent roll gented in the
index.

(8) Adjustment. Be sure that index setscrew
is seated properly on flat surface of cam-
ghait.

k. Camshaft.

(1) Position. The comshaft extends from

tho right end of the lower rail to the left
, ond of the vibrator arm support.

(2) Funotion. The camshaft supports the
camshaft lever, bichrome index, and bi-
chrome cam.

(8) Adjustment. Remove end shake by turn-
ing camshaft adjusting serew (28, fig. 12)
oclockwise. DBe sure that screw is not too
tight, for cnmshaft must be free to tury.

I. Bichrome Stenoil Stop.
(1) Position. The bichrome stencil stop
_ handle, extending through the front
cover plate, is fastened to the frame by
the upper front binding screw.on the
right side of the machine.

(2) Funotion. The bichrome stencil stop
prevents the bichrome handle from being
accidentally moved into the stencil posi-
tion. The stop must be released before

the bichroms handle can be moved into
the stencil position.

(8) Operation. When the bichrome handles
is moved from the stencil position, the
stop rutomationlly resets.

a5




CHAPTER 11
TABULATOR MECHANISM

45, General

The tabulator mechanism (fig. 13) allows the
operator to move the carringe and position the
paper to preset spacing. It aids the opgrator in
indenting and column writing. Before nttempt-
ing any ndjustments to the tnbulator mechanism,
fit carringe to frame of mnchine and make all
esenpement  adjustments (pars. 20-83). Any
Dinds in the carringe will prevent a true tabulator
adjustment. The tabulator mechanism consists
of thres nssemblies.

46. Tabulator Key Lever Assembly

a. Function, The tabulator key lever assembly
raises the carriage rack out of mesh with the
pinion and stops the ¢arringe nfter it has moved
the desired number of spaces.

b. (omponents. The tabulator key lever ns-
sembly is composed of the key lever, link, link
lover, lift arm rod, lift lever, finger link lever,
finger, nnd center stop bracket.

o. Operation. ' .

(1) The tebulator key lever (14, fig. 18),

locnted in the upper right corner of the.

keyboard, is held in position by the key
lever fulerum rod. YWhen the ley laver is
depressed, it pivots on the fulecrum rod
and moves the upright section of the lever
townrd the front of the machine,

(2) The tabulator link (15), pulled toward
the front of the machine, pulls the tabu-
lator link lever (10).

(8) The lever, attached to the tabulator lift
arm rod (16), rotates the rod toward the
front of the mnchine.

(4) The Yift arm rod extension (17) contacts
the lift lever plate (18) and pivols the
lift lever (20). )

(6) The front edge of the lift lever contacts

the lower edge of the carringe rack bail
and moves the raclk out of mesh wwith the
pinion, .

(8) The tabulator finger link lever (4), at-
tached to the lower edge of the lift lever,
is pulled forward and pulls the tabulator
finger (2) forward.

(7) The tabulator finger moves into position
to contact a set tabulator stop.

d. Adjustments. Adjust the tabulntor key lever
nssembly before adjusting any other tabulator as-
sembly. Check all moving parts to see that there
ave no binds. To adjust the tabulator key lever
assembly—

(1) Loosen tabulator adjusting screws and
position tabulator link (15, fig, 18) so
that tabulator key lever extension (18)
contacts ribbon spool bracket and tabu-
lator finger extension (8) contacts center
stop braclket (1) at the same time lift
lever (20) disengnges carringe from pin-
ion. Tighten screws. Do not allow lift
lever to raise rack too high, becnuse this
will make lift lever bind ngninst rack
bail, While the tabulator key lever is
down, it is possible to rench under the
enrringe and raise the rack bail by hand.
1f the raclc bail does not have slight addi-
tional movement, the lift lever is raising
the rack too high or the upper rack bail
eccentric stop screws (2, fig. 9) are being
positioned teo low. .

(2) I1f it is impassible to obtain this adjust-
ment with the tabulator link, it will be
necessary to form the lift lever plate (18,
fig. 18). After adjusting lift lever and
key lever, laosen tabulator finger link
lever adjusting screws. Position tabu-
Intor finger so that, with key lever de-
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|
Center stop bracket 8 'Tabulator rack and carrlage end 14 Tabulator key lever ' ‘

i

2 Tabnlator foger brace . 15 Tabulator lnk

8 Tabulator Anger extenslon § ‘Tabulator sto 18 Tabulator Uft nrm rod

4 Tabulator floger Hok lever i6 Tabulator link laver 17 Lift arm rod extension

6 Upper and lower stop retaining . 11 Tabulator brake frictlon laver 18 Lift levaer plate
arms 12 Tabulator brake friction lever 10 Tabulator brake gear

¢ Tabulator rack yoke Bpring 20 ‘Tnbuletor It lever

1 Yoke locknuts 18 Tabulator key lever extenaslon |

’ ; Figure 18, Tabuloior mechanism,
pressed, thers is n 34g-inch clearance that it contacts center stop brackst (1)
' between finger and unset tabulator stops. when tabulator key lever is fully de-

Tighten screws. : pressed,

' (8) If it is impossible to obtain the adjust- )
- ment with the tabulator finger link lever,  47. Tabulator Rack Assembly
it will be necessery to shorten the finger a. Position. The tabulator rack assembly, lo-
link lever by forming. cnted at the extreme rear of the éarringe, extends
(4) Once the 34-inch clenrance is obtained,  through both ends of the carringe and is held in
form tabulator finger extension (3) so  pesition by four loclmuts, two on each end.
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b. Function. The rack contains a stop (9, fig.
18) for ench space of the carriage to stop the cnr-
riage at preset positions.

o, Jompaonentas.

(1) Upper and lower stop retaining arms.
The tabuletor rack upper and lower stop
retnining arms (5, fig. 18) extend across
the entire length of the tabulator rack,
Slots in the retaining arms hold the stops
and prevent them from slipping out of
position.

(2) Rack yokes (lsft and right). The tabu-
Intor rack yokes (6), connecting the upper
and lower retaining arms, are fastened to
the ends of the arms by binding scrows.
The yoke studs extend through the onds
of the carringe. Locknuts (7) inside
and outside the carrings ends securely
hold the rack assembly in posttion.

(8) Rack ties. Two tabulator raci ties fitted

. into slots in the retaining arms pull the
retaining arms together and thus offer
better support to the stops.

(4) Stops. The tabulator stops are fitted be-
tween the retaining arms. Each stop hns
a small spring that applics tension against
the lower arm and prevents the stop from
moving in and out of position because of
vibration.

(6) Rack and carriage end bracss (left and
right). The tabulator rack and cnrringe
end braces (8), located on the front edge
of the tabulator rack, connect the rack to
the carringe end.

- (8) Raok roll. The tabulator rack roll (1,

' fig. 2), located on the bottom of the lower

" retaining srm, is held in position by two
binding screws,

d. Operation. When o tabulator stop is in a set
position, it is forced out toward the renr of the
machine; and when the tabulator key lover is
depressed, the tabulator finger moves into the path
of the set stop and stops the movement of the
carringe,

e. Adjustments.

(1) Set tabulator rack so that it will stop
carriage at proper selected position. To
check rack position, set n tabulator stop,
depress tabulator key lever, and hold
until carringe has stopped. Backspace

enrriage one space, depress tabulator key
lever, and hold, The carringe will move
one-third of a spnce. Upon release of
the tabulator key lever, the carringe
travels the remaining two-thirds of »
space and stops.

(2) If rack adjustment is necessary, loosen
binding screws holding tabulator rack to
carringe end braces and movae tabulator
rack to right or left through use of the
four rack yoke locknuts (7, fig. 13).
Tightan rack yoke locknuts to a snug fit,
tighten binding screws in carriage end
braces, and then tighten rack yoke lock-
nuts securely,

48, Tabulator Brake Assembly

a. Funotion. The tabulator brale assembly,
attached to the upper part of the tabulator lift
lever, limits the speed of the carriage when tabu-
lating,

b. Oomponents, The tebulator brake sssembly
is composed of the brake gear bracket, brake gear
friction hub, brake genr, brake gear spring, brake
friction lever, and brake friction lever spring.

o. Operation. . '

(1) The tabulator bralte, attached to the lift
lever, moves upward as the lift lever
pivots,

(2) As the lift lever lifts the rack out of
mesh with the pinion, the brake genr
(19, fig..18) meshes with. the rack,

{8) The brake gear turns freely for 7 or 8
spaces until the gear contacts n lug on
‘the tabulator brake gear friction hub.

(4) Friction applied to the hub by the tabu-
Intor brake friction lsver (11) retards the
speed of the carringe and eompals it to
move ab n stendy speed. g

(6) The tabulntor brake gear spring, inclosed
in the gear, returns the gear to its normal
position in relation to the hub,

d. Adjustments. Adjust tnbulator brake ns-
sembly after adjusting tabulator key lever and
tabulator rack, The brake gear must mesh with
the rack without bottoming,

(1) If brake penr meshes improperly with
carringe rack, form upper arm of lift
lever to ncquire proper distance batween
top of lift lever and brake gear.




{2) Forming lift Jever will necessitats rend- : . key lever agein and carriage will move

justmenb of key lover. Adjust brake ten- remoining distance across machine.

sion so that, without any tabulator atops (4) To deorease bralce tension, raiss right end

set, the key lover is depressed and the - of tabulator brake friction lever sprmg

carringe is stopped midway the machine (12), setting the spring end loop in a

by hand. , higher notch on the brake lever; to in-
(3) When hand is relensed, the carriage does orense tension, drop apung to o lower

not move. Relenss nud depress tabulator - notch.




, CHAPTER 12
KEY SET AND CLEAR KEY MECHANISM

: 49. General 50, Key Set Assembly

g The key set and clear key mechanism (fig. 14) a. Funotion. The key set nssembly is designed

i is closely related to the tabulator mechanism. It  to enable the operator fo set the tabulator stops

'« enables the operator to set and clear any stops in by positioning the carringe to the desired stop and
the tabulator rack, The key set and clear key - pushing the tabulator set key located on the right
mechanism is composed of two separnte assemblies.  side of the front panel.

n © ©® ©»© ®» ®
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. 1 Stop relense rolt bracket 7 Het key stem eranlk 12 S8top relense arm v
i 2 Btop relense roll 8 8et key stem 18 Olear key link
i | 3 Stop # Set key 14 Btop release crank i
l , 4 g-inch clearance 11 Stop sel arin Jever 15 Btop relense lever
i b Btop set nrm 11 Qlear key 16 Stop relenss bell erank

; 0 Stop set arm axtenslon !

Figure 14, ICcy et und oleur mochaniam,




.&. Oomponents. The key sot assembly is com-
posed of the set key, sst key stem, set key stem
cranl, stop set arm lever, and stop set arm.
© 0. Operation.

(1) Push set key (9, fig. 14), which in turan
pushes set key stem (8) toward rear of
machine. .

(2) The set key stem, fitted into & hole in the
get key stem crenk (7), pivots the crank,

(8) The lower end of the crank, fitted over
the right end of the stop set arm lever
(10}, pivots the lever and forces the up-
right section of the lever upward.

(4) The upright section of the lever pivots

the stop set arm (5), which is nttached to -

the end of the lever,

(5) The upper end of the arm contncts the

stop (8) and pushes it into a set position.

d. Adjustments. Do not attempt adjustment of

key set assembly until efter ndjusting tabulator
mechanism,

(1) To aline stop set arm with tabulator stop,
form arm to left or right as may be neces-

. sury, nsing a ribbon vibrator arm bender.

(2) "Toadjust for the necessary ¥ g-inch clear-
ance (4, fig. 14) between arm and stop,
form stop set arm extension (6) so that
it will contact frame of machine and Jimi¢
position of arm.

(8) After ndjusting stop set arm for aline-
ment and normal position, it may be nec-
essary to adjust arm for proper throw.
To increase throw of arm, form upper
part of set key stem crank (T) toward
front of machine, To decrease throw,
form crank toward rear of machine.

r

51. Clear Key Assembly

a. Funotion. The oclear key assembly ennbles

the operator to clear all set stops by placing the
carriage at the extreme left margin, pushing the
clear key, and moving the carringe to the right
margin,

b. Components. ‘The clear koy assembly is com-
posed of the clear key and link and the stop release
arm, crenk, erank link, Jever, boll crank, roll, and
roll bracket.

e, Operation.

(1) Push clear key (11, fig. 14) and cnuse
clear key stem to contact and pivet stop
releass arm (12).

(2) The stop release srm pulls the clenr key
link (18) forward and pivots the stop
relense crank (14).

(8) The stop release crank pulls down on the
laft end of the stop releass lever (15) and
pivots the lever.

(4) The right end of the lover contacts and
pivots the stop releass bell erank (186).

(5) The upright section of the bell erank con-
tacts tha lower extension of the stop re-
lense roli bracket (1) and moves it toward
the rear of the machins.

(6) The upper part of the bracket moves the
attached stop relense roll (2) towards the
front of the machine and into the path
of the set tabulator stops.

(7) As the carriage moves from right to left,
the roll contncts the beveled edges of the
stops and pushes the stops back into the
inactive position, -

d. Adjustment. Do not attempt adjustment of
clear kay nssembly until after adjusting tabulator
and key set mechanisms, The only adjustment to
the clear key mechanism is to get proper active and
innctive positions of the stop relesse roll.. In the
inactive position, the roll clears the set tabulator
stops, With the clear key pushed in, the stop
release roll moves to the active position and rests
Jightly ngainst the unset tabulator stops. To ob-
tain the proper retive position of the roll, shorten
or lengthen the cleay key link by forming. To
obtain the proper innctive position, form the clear
roll bracket stop, located on laft side of clear voll
bracket facing rear of mnchine.

1}
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CHAPTER

MARGIN MECHANISM

13

52, General

The margin mechanism (fig. 16) allows the op-
erator to obtain an even margin on both sides of
the typing paper.

53, Margin Stop Assembly

a. Funotion, The margin stop assembly, lo-
cated on the renr of the carriage, stops the move-
ment of tha carringe at any preset position.

b. Oomponents. The margin stop assembly is
composed of the margin, stops, stop handles, stop
handle spring and retainer, stop rod, and stop

_looator.

¢ Operation. _

(1) The margin stops, left end right, are fit-
ted to the stop rod (13, fig. 15}, so that
they are free to slide,

(2) Each stop has a stationary handle (4)
fastened to it by two binding sorows, and
a bail handle (3) fastened to it by two
fulorum screws. The bail handle has on
one end a tooth (18), which engages the
teath of ths rod, and on the other end a
set spring roll (6). .

(8) The bail handle has a spring (12) on &
retainer betwean the handle and the stop.
The spring tension keeps the tooth en-
gaged in the teeth of the arm.

(4) When. the roll is depressed, the handle
pivots and lifts the tooth out of the arm,

(6) The right stop has a small arm. hanging
down which trips the bell txip erm and
ringa the bell approximetely 7 or 8 spaces
before the carriage stops.

(8) Lach stop has a banking sorew (11) fit-
ted to the baclk side, TWhen the carriage
returns to the end of the margin, the
screw contacts the margin stop locator
(16) and stops the movement of the car-
riago.

() After the contact, the locator has addi-
tional movement which allows' the bail
handle tooth to seat itself in the rod.

(8) The locator and the line lock lever (19},
fastenad to the center post (14) by a pin,
pivot toward the post. A tension spring
on the bottom of the locator helds the top
of the locator away from the post.

d. Adfustments,
(1) When carriage stops beyond set margin,
the margin is overthrowing; when oar-
.riage stops short of set margin, the
margin is banking, End shake in the
margin stop rod causes these malfune-
tions. Tighten margin stop rod secursly
by means of binding screw on left end
.and, lockmut on right end to free rod of
. end shake,

(2) Adjust center stop post fulprum screw
(20, fig. 15) to eliminate end shalte in’
center stop post.

| =

Margin release levers 20 Center gtop post fulerum Berew

Fipure 16. Margin meochonism—Continued.

1 Beil adjusting arm 11 Banking screw 21 Margin release link

2 Ma¥gin releaso balls 12 Ball bandle spring 23 Line lock link

8 Margin slop ball handle . 13 Btop rod . 28 Heel

4 Margin stop statlonary handle 14 Center stop post 24 Margin release key lever
§ Bet spring roll 15 Margin stop locator 25 Tine lock bail

6 Margln stop set spring 18 Bail handle tooth +26 Line lock bail bearing

7 Pulley 17T Pulley fulerum serew &nd nut 27 Eey lever gulde

8 Bail fulcrum sBcrew ' 18 Bail lft screw 28 Line lock crank

§ Eccentric stop washer - 16 Line lock lever 20 Link adjusting nut

0 30

Line lock crank link




(8) Lengthen or shorten margin release link
with link adjusting nut (20) so that
center stop post will cover three thirty-
seconds of an inch of banking screw.

(4) Check margin stop banking screws for
proper position as follows:

(a) Set margin stops at any normal
position. ' :

(») Move cerriage so that banking screw
lightly contacts margin stop loeator.
Continue moving carringe slowly until
banking screw forces locator against
center stop post.

(o) Apply slight additional pressure and
pinion pawl will -drop into testh of
pinion. If pawl does not drop into
pinion at proper time, adjust banking
SOTBW,

(5) Check margin stop locator to see that it
stops margin at proper time. Check as
follows:

(a) Set corriage midway machine with
margin set at any normal position.

(3) Pull margin relense lever forward and
releass slowly, watching margin stop
handle tooth engage teath of margin
rod. If handle tooth seats on top of
a margin rod tooth, form locator for
proper adjustment.

54, Margin Bail Assembly

a, Funotion. The margin bail assembly, located
above the margin stops, is attached to the tabu-
lator rack by & fulorum sorew at oach end. The

margin bail assembly releases and sels the margins. .

b, Componenta. .

(1) Marginrelease bails. The margin relenso
bails (2, fig. 15), located above the margin
stops, are fastened to the tabulator rack
by fulerum screvws (8).

(8) Margin release levers. The margin re-
lease lovers (10}, located outside the cor-
ringe ends, are held in position by the
mergin stop rod fulerum gerew on the
left end and the margin stop rod nut on
the right end.

(8) Eooentrio stop washers. Eecentric stop
washers (9) are in the rear of each lover.
The washer positions the lever so0 that the
bail lift screw (18) is located centrally in
the notch of the lever.
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¢. Operation.

(1) The right lever operates the forward bail
and the left lever operates the rear bail.

(2) When the lever is pulled forward, the
lever slot contacts the bail lift screw
fastened to the bail adjusting arm (1, fig.
15) and cams the sorew into the slot of
the lever. The release bail, contacting
the margin stop handle roll, pivots the
handle and lifts the handle tooth out of
the stop rod.

(3) When the lever is pushed rearward, the
handle roil is relensed and the hendle
tooth is nllowed to reseat in the margin
rod.

d. Adjustment. Form bail adjusting arms so
that when release lavers are pulled- forward the
tooth of the margin stop handle will clear the mar-
gin rod teeth by one sixty-fourth to one thirty-
second inch, . )

55. Set Spring Assembly

a. Funotion. The set apring assembly, located
beneath the margin stops, applies constant tension,
on the stops toward the center stop post.

b. Jomponents.

(1) Set spring. The margin stop set spring
(6, fig, 15), conneoted with one end to
each margin slop, extends from each stop
to the far end of the carringe and around
s pulley (7).

(2) Set apring guard. The set spring guard
is fastened to the machine by two brackets
aitached to the inside of the carriage ends,

(8) Pulleys. The pulloys, attached to the
guard brackets, turn on fulorum sorews
(7).

_ 0. Operation, "When the margin is relensed, the
set spring pulls the margin stops toward the op-
posite side of the machine,

d. Adjustments. Roplaceset spring if it has not
enough tension to pull the margin stops together.

56, Line Lock Assembly

a. Funotion. The line lock locks the key levers
so that the operator does not strike over type at
the margin. The right margin stop motivates the
line lock assembly,

. Jomponents. The line lock assembly is com-
posed of the cehter stop post, line lock lever, crank
link, erank, link, and bail.




g

o, Operation. :
(1) 'The line lock locks the key levers when

the right margin stop contacts the line.

lock lever. :

(2) The lever pivots on its pin and forees the
line Jock crank link (80, fig, 16) toward
the right side of the machine,

(8) The line lock crenk Jink pivots the line
lock crank (28), fastened to the frame of
the machine, and the crank pulls the line
lock link (22) toward the Tenr of the
machine.

(4) TheJine lock link, hooked to the line lock
bail (25), pivots the bail benéath the heel
(23) of the key levers. The bail in this
position prevents depression of key lovers,

d. Adjuatmants. '

(1) Adjust line lock assembly to lock key
levers when carriage stops ab margin.

(2) Aline line lock Jever with center atop post
by forming lever so that front edge will
be flush with- front edge of center astop
post. ‘

(8) Adjustthrow of line Jock bail by forming
Yine lock lever (19, fig. 15) towsrd or
away from centor stop post, a5 necessary.

{4) If linolock crank extension doesnot limit
movement of universal ber when crank
is in sctive position, carriage will skip
when margin release key lever (24) is
depressed and will create banling of left
margin when carriage isreturned, Form
axtension to limit universal bar at time
of line lock.

(5) Form line lock link to allow line lock

bail to clear key levars in the inactive

position.

(6) The line lock bail should rest lightly
against key lever guide (27) in the active
position. Adjust line lock beil bearing
(28) to remove end shake in bail without
creating o bind,

57. Margin Release Assembly

a. Funotion, The margin release allows the
operator to release the margin and to type beyond
the preset margin without disturbing the position
of the margin stops.

b. Components. The margin release assembly
is composed of tho margin release key lever and
the margin release link, ‘ .

o. Operation.

(1) When the mergin release key lover (24,
fig. 15) is depressed, it pivots on the key
lover fulorum rod and pulls the margin
releage link (21) toward the front of the
machine.

(2) Thelink pivots the center post (14), mov-
ing the top of the post toward the rear
of the machine. This movement allows
the margin stop to bypass the post and
the carriage to move space by space for
typing. . -

d. Adjustments, Adjust margin relesse link
adjusting nut to lengthen or shorten Jink so that
center post covers thres thirty-seconds of an inch
of margin stop banking screw. This should auto-
matically force the post to clear the banking sorew
when the margin releass key lever is depressed.
If center post does not clear banking serew, form
center post extension.
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CHAPTER 14
SHIFT MECHANISM

58, Generdl

The shift mechanism (fig. 10) shifts the seg-
ment downward and thus allows the uppercase
characters to print, The shift mechanism consists
of the key laver assembly, the shift arm assembly,
and the segment assembly.

59. Key Lever Assembly

a. Funotion. The key lever assembly operates
the shift mechanism by depression of the key
lever,

b. Oomponents. The key laver assembly is com-
posed of the shift key lever, shift frame nrm link
spring, shift loeck key lever, shift lock arm, and
shift lock lever spring,

o. Operation.

(1) The shift key lever (9, Gg. 16), when
depressed, pivots on the shift key lever
fulerum rod and pulls the shift frame
arm (6) toward the front of the machine,

(2) Tho shift frame extension (12) contaets
the frame of the machine and thus limits
the movement of the key lever,

{8) To lock the shift key lever, depress the
shift lock key lever (7). The shift look
key lever stud (8), resting on top of the
shift look arm (11), forces the lever
downward until the shift key lever lock
eccentric (10) semts in the end of the
ghift lock arm and locks the shift key
lever in the active position,

60. Shift Arm Assambl.y

a. Function. The shift arm nssembly transfers
the power from the key lever nssembly to the
segment,

b. Oomponents. Thash:ftann assembly is com-
posed of the shift frame srm, shift Jink, shift arm,
shift rod, shift balance spring hook arms, and
shift pull arms,
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o. Operation.

(1) When the shift frame arm (6, fig. 16) is
pulled toward the front of the machine,
the arm pulls the shift link (5) in the
same direction.

(2) The shift link moves forward until the
back side of the elongated hole contacts
the stud on the shift arm (16) and pivols
the arm toward the front of the machine,

(8) The arm pivots the shift rod (15) and
thus forces the shift balance spring hook
arms (14) downward and pulls the shift
pull arms (17).

(4) The shift pull arms, fastened to the geg-
ment, pull the segment down in position
for the uppercase characters to print,

61. Segment Assembly

a. funotion. The segment, in the center of the
machine and extending from one side to the other,
supports all the type bars, It is shifted up and
down by the shift key to allow lowercnse and
uppercase charasters to print, ;

b. Oomponents.’ The segmont assembly is com-
posed of the gegment, segment rails, segment shift
stop rod, and segment lock.

0. Operation. Thesegment travels up and down
on ball bearings and pinions (18, fig. 16) fitted
between the segment shift rails (19). Each of
the tavo segment shift rails on each side of the seg-
ment fits over a ball bearing and pinion, Theball
bearings and pinions seat between ths segment and
the segment shift rail, which is fastened to the
frame of the machine. The segment shift stop
rods (27) on both sides of the segment extend
down from the segment. through the shift stop
cushions (22). A segment lock eccentric stud and
looknut (1) fastens the segment lock (8) to the
framo of the machine, When the lock is under
the lock plate (2}, it limits the downward move-
ment of the segment. 'When the shift key is de-
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1 Segment lock eccentric atud’ 10 8hifs key lever lock eccentrie 19 Segmeont shift ralls

2 Lock plate 11 Bhift lock arm . Y 20 . Begment rail adjusting screws
8 Begment lock 12 @hift frame extension 21 On-feet adjusting nuta

4 Bhift lock link 13 Shift frame arm link spring 22 Baift stop cughions

& Shift link 14 Shift balance spring hook arms 28 Motion adjusting nuts

@ Shift frame arm 15 Shift rod . 24 Lower shift stops

7 Shift lock key laver 16 Shift arm 25 TDpper shift.stops

B Shift lock key lever stud 17 8hift pull arms 26 Shift balance springs

9 Bhift key lever 18 Ball bearings and pinfons 27 Segment shift atop rod

Figure 16. Shift meohonizm.




pressed, the lock moves from under the lock plate
and the segment is pulled down. Springs on the
sepment shift stop rods contact the shift stops (24
and 26) and control the up-and-down movement of
the segment,

62. Adjustments 1o Shift, Mechanism

a. General. Make adjustments to shift mech-
anism in the following order:

(1) Remove any end shake in segment by use
of segment rail adjusting screws (20, fig.
16).

(2) Shorten or lengthen adjusting nut on
ghift link (5) so that segment lock will
move from beneath segment before sog-
ment begins to move downward.

(8) Make on-feet adjustment (b below) and
be sure that both upper shift stops (25)
contact shift stop cushions (22) at the
seme time,

(4) Make motion adjustment (o below). Be
sure that both lower shift stops (24) con-
tact shift stop cushions (22) at the same
time.

(8) Adjust segment lock (8) by use of seg-
ment lock eccentric stud so that there is
no downward movement of segment when
lock is in nctive position. Be sure that
no binds are created between lock and
segment when ‘adjustment is made.

(6) Form key lever extension so that it will
nllow 1jg-inch odditionsl downward
movement of key lever aftor ssgment has
stopped moving. This additional move-
ment allows for releaso of shift lock.

(7) Adjust shift frame erm link spring (18)
so that segment doea not continue to de-
pross after upper ehift stops have limited
on shift stop cushions,

(8) If tension of shift balance springs (26)
is not sufficient to return segment to low-
ercase position, replace springs,

b. On-Feet Adjustment, On-feet adjustment of
the shift mechanism consists of sdjusting the seg-
ment so that the curved surface of the type hend
fits the curvature of the cylinder perfectly. Use
on-feet adjusting nuts (21, fig, 18), located below
segment legs on shift stop rod, in meking this
adjustment.

(1) Purpose,” The purposs of the on-feet
adjustment is to produce s uniformly
dark type impression.
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1
2
8

Type hend

4 Hegment abutment ring

OyHnder 6 Type bar
One sheet of paper

Plgura 17. Ring and oylinder, showoing proper

)

@)

adfustment,

Preliminary oheck. To determine
whether the on-feet adjustment is neces-
sary, check machine by lowering segment
to shift position and typing each charac-
ter 2 or 8 timea as lightly as possible, If
tho charancters are uniformly dark, no
adjustment is necessary. If the majority
of the charnoters type lighter at the bot-
tom, rnise segment; if the majority type
lighter at the top, lower segment. To
raise or lower segment, Joosen on-feet ad-
justing locknuts and nuts on each shift
stop rod. Turn the two adjusting nuts
the same number of turns until the im-
pressions are uniform.

Tension check. Insert a strip of paper

P
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2 Bottom rail bloding serew

8 Ring and cylinder adjusting screws

Figure 18. Ring.and cylinder, showing adjusting sorews.

between stop and oushion on ‘each side of
machine to check tension of upper shift
stop sgainst shift stop cushions. Pull
out; strips of paper and see that the two
strips.have an equal amount of drag.
Tighten lockmuts to lock on-fest adjust-
ing nuts in position.

0. Motion Adjusiment.

)

(@)

(8)

Purpose. The motion adjustment con-
gists of alining uppercase and lowercase
characters so that bottom of characters
will print in a true line.

Preliminary cheok. Type a row of up-
percase and lowercnse characters, alter-
nating impressions. If the uppercase and
lowercaso characters print in a true line,
no motion adjustment is necessary. If
the lowercase character prints-too high,
lower segment; if it prints too low, raise
segment. ‘To move segment in desired
direction, loosen motion adjusting nuts
(28, fig. 16) and locknuts. Turnboth mo-
tion adjusting nuts the same number of
turns until characters are alined.
Tension oheok. Insert o strip of paper
betsween stop and cushion on each side of
machine to check tension of lower shift

stop ngainst shift stop cushion. Pull out
strips of paper and see that the two strips
have an equal amount of drag. Tighten
locknuts to lock motion adjusting nuts in
position.

d. Ring and Oylinder Adjusiment.
(1) Gensral. To adjust ring and cylinder

(fg. 17), position carringe to frame of
machine o that, with one sheat of paper
(8) inserted, type bar (6) in forward mo-
tion contacts segment abutment ring (4}
and oylinder (2) at the same time, Be-
fore making the adjustment, be sure that
the cylinder is perfectly round, with a
diameter of 1486 inches, and that all
binds and end sheke are removed from
gegment,

-(2) Purposs. 'The purpose of the ring and

oylinder adjustment is to prevent type-
face from cutting ribbon and dameging
oylinder.

(8) Proocedure.

(a) Loosen bottom rail binding screws (2,
fig. 18) and turn either left ring and
cylinder adjusting screw (3) or right
ring and oylinder adjusting screw (8),
as necessary, until bottom .rail (1) is
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parallel with frame of machine. Turn
binding sorews to a snug fit.

(5) Insert a strip of paper between oylin-
der (2, fig. 17) and type bar (B) and
place a finger egainst type bar ab abut-
ment ring (4), holding type head (1)
against paper and oylinder. Pull
paper out, noting drag applied.

. (¢) Imsert strip of paper between type
bar (6) and sbutment ring (4) and
place finger on type head (1) tohold it
against cylinder, Pull paper out, not-
ing drag applied. Drag at both points
should be equal.

(d) Mnke tests (3) and (0} above at each
end of carriage.

(¢) After determining divection rail
should be moved, turn ring and cylin-
dor adjusting screws (8, fig. 18) the
same number of turns.

(f) After making adjustment, tighten bot-
tom rail binding screws (2).

(¢) If during the ring and cylinder ad-
justmont the eseapement, ribbon cover,
segment, key sot, and tabulator mech-
anisme are thrown out of adjustment,
rendjust these mechanisms,
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CHAPTER 15
BACKSPACE MECHANISM

63. General

The backspace mechanism (fig. 10) backs the
carriage one spnce at o time to allow the operator
‘to rotype an impression. The mechanism consists
of the backspace key lever nssembly and backspace
guide assembly, Dk

' 64. Backspace Key Lever Assembly

a. Uomponents. Thebackspacekey Jever assem-
bly is composed of the backspace key lever, pawl
Yift lover, and pawl swinging arm,

b, Opsration.

(1) The backspace key lever (11, fig. 18),

when depressed, pivots the backspace .

. pawl lift lever (12), located behind the
mainspring on the drum shaft.

(2) The right end of the 1ift lover contacts
the backspace pawl and starts the pawl

moving upward to the éarriage rack,

(8). When the lift lever contacts the backspace
pawl, the backspnce pawl swinging arm
(4), located on the main spring drum
shaft between the drum and the lift lever
with the upper end fastened to the back-
space pawl, forces the pawl upward.

65, Backspace Guide Assembly

The backspace guide, attached to the left side of
the escapement frame, holds the buckspace pawl
and its components. - ‘

a. Components. The backspace guide assembly
is composed of the backspsice pawl, escapement
wheel stop, rack lock, and guide, :

b. Operation.

(1) The lift lover (12, fig. 19) contacts the
pawl fitted to the upper portion of the
backspace guide (8).

(2) The pawl moves upward, engaging the
rack and moving the cerriage to the right.

(8) The pawl moves the carriage until the
backspace koy lever extension limits the
downward movement of the backspace
key lever.

(4) As the pawl is moving to the right, the
backspace escapsment wheel stop (7),
faatened to the iront side of the pawl,
moves to the right, stopping the escape-
ment wheel and preventing it from turn-
ing with the pinion, )

(5) The backspace rack Jock (1), located on
the rear edge of the backspace guide; is
pivoted downward by the gnide post (14),

ywhich is attached to the pawl, until the

Jock limits on the carringe rack bail.
(6) Thelock looks the carriage rack in mesh

with the backspace paw) and the esoape- -

ment pinion.

66. Adjustmenis of Backspace Mechanism
“With each depression of the backspace key lever
the carriage should move one space to the right.
Make all cscrpement adjustments before adjusting
backspace. .
a. Adjust key lever so that key lever extension
(10, fig. 19) limits downward movement of key
Javer (11) just after pinion pawl has dropped into

pinion. To make this adjustment, form key lever .

extension up or down with backspace key lover
bender. Form upright section of key lever to
allow o slight clearance between lift lever and
pawl, :

b, Adjust ond shake of backspace pawl swing-
ing arm (4) by adjusting muninspring drum to
vear of machine, Be sure not to create binds in
swinging arm or in lift lever. .

o. The backspace pewl must rest direcily be-
neath the cerriage rack, with & slight clearance
between the pawl and rack, Adjust clearance by
adjusting position of backspace guide (8).

4, Adjust backspace escapement wheel stop (7
g0 that there is a 14,-inch clearance between stop
and escapement wheel tooth with key lever de-
pressed.

¢. Adjust backspace rack lock (1) by use ofrack
lock eccentrie {18) so that rack will hold carriage

‘rack in mesh with pawl,
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Backspace rack lock 8 15s-inch clesrance 12 Backspace pawl lift lever

Carriage rack 7 Packspace escapemant wheel stép 18 Rack lock eccanirle
Backspace paw! apring 8 Backspace gulde 14 Pawl gulds post
Pawl awinglng arm 9 Koy lever brackef
Backspace escapement wheel stop 10 Backspace key; lever exiension

adjusting screws 11 Backspace key lever

Figure 15, Baokspace mechanism.




. CHAPTER 16
ALINEMENT

67. General

Alinement of type pertaina to the relation of the
- characters to one another ps they appesr in the
typewritten work. Proper alinement of charac-
tara consists of even horizontal spacing, proper
positioning on the writing line, and uniformly
even printing. Before attempting to aline the
type, make sure that shift (par. 62), escapement
(pars. 29-38), and ribbon cover (pars, 43 and 44)
adjustments ave correct. The type bars must
move freely in the segment and enter the type
guide without hindrance.

68, Alinement Check

The upporcass N is used as & guide for elining
the upporcase characters, and the lowercase n is
used as o guide for tha lowercase charncters. Type
oll characters. seversl times. If a msajority of
chorneters vary from the N in the same direction,
centar tho character N first to avoid the necessity
of adjusting all the type.

69. Alinement Methods

a. Lowering Oharaoter. To lower character
(Bg. 20) if it prints higher than the master
character, use one of the following methods:

(1) Place mouling pliers (1) on back side of
typebar (2) and erimp type bar. Crimp-
ing back side of type bar throws typshead
forward and lowers printed character in
relation with the master I,

(2) Use type bar rollers (3), bending type
bar toward cylinder. .

b, Rairing Character. To raise character (Bg.
21) if it prints lower than the master character,
aise one of the following methods:

(1) Place mauling pliers (2) on front side
of type bar (1) and crimp type Jbar,

Crimping front side of type bar throws

type head backward and raises printed
character in relation with the master N.
(2) Use type bar rollers, (8), bending type

bar eway from cylinder.
o. Moving Charaoter Laterally. Move chavac-
ter to left or right to insure proper horizontal
spacing if character prints too close to preceding

1 Maullng pllers 2 Type bars B Type bar roliers
Figure 20, Lowering charcoler.

2 Maullng pllers 8 'Type bar rollers
Pigure 81. Ralsing oheracler.

1 Type bar
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1 Type bar offsetting pllers

2 Type bar

8 Type bar twlisters

Flgure 288, Moving ohoracler laleraily,

master charncter or too for from master character,
Uso one of the following methods for lateral move-
ment of character (fig. 22): ;

(1) If printed character shows n full typed
impression but is out of position, use type
bar offsstting pliers (1) to adjust
position,

(2) If charncter is not priating fully, the
position is due to a twisted typo head.
Uss type bar twisters (8) to adjust
position,

2 Type bor
Higure 8. Biraighiening oharaoter.

1 Type bar twisters
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(8) Bend type bar (2) slightly.

d. Straightening Character. To straighten
character if it is twisted (fig. 23), use type bar
twisters (1), one holding and one twisting.

¢ Raising Lowercase Characier. ‘To taise
lowercase character (fig. 24)-if it prints lower
than its uppercase character, use mauling pliers
(1) with cutting jaws (2) attached. These pliers
orimp type head (8) so that uppercase and lower-

.case characters spread apart slightly.

2 Cutting jaws -
Figure 24, Raislng lowercase charaoler.

1 Aauling pliera 8 Type head




CHAPTER 17 _
DISASSEMBLY AND REASSEMBLY

pull rod, with stops attached, out of ma-
chine to right,
(15) Remove left .and right margin stop sef’

70. Carriage Assembly

a. Bemoval, See pnragrapli 1d.
. b, Disassembly.

(1) Remove left cylinder knob setscrews and
left oylinder lmob. ’

(2) Pull forward on xight cylinder end cover
plate and remove fractional line space
alining sorew and cylinder setscrew.

(8) Pull right cylinder knob and cylinder
shaft out of machine by lifting right end
up and out to right of machine.

(4) Pull xatchet release forward and remove
line space drum.

(5) Remove papor pan binding screws and
lift paper pan from carriage.

(6) Remove front and rear feed rolls and
shafts,

(7) Facing rear of carrings, remove left and
right margin bail lift sorews and left and
right margin bail fulerum screws.

(8) Remove margin bails,

(9) Romove left and right carriage end brace
scrows and loclmuts and outside left and
right tabulator rack nuts,

(10) Tighten inside left and right tabulator
rack nuts, move tabulator rack to right
or loft to disengage on end of reclk, and
romove rack,

(11) Removo loft margin release lever ful-
crum nut, margin release lever, and mar-
gin releass lever detent spring resting on
heol of relenss lever,

(12) Remove right mergin release lever ful-
orum sorew, margin release lever, and
mergin releass lover detent.

" (18) Back off margin stop rod nut, located
on left end of rod inside caxriage end, and
disconnect laoft and right rack bail ten-
gion springs. )

(14) Disconneot margin stop set springs from
margin stops, move stop rod fo left, and

“spring guard bracket binding screws and
margin stop sat spring guard. |

(16) Remove nut from upper left rack bail
eccontric stop screw and remove release
lever spring washer. Bé careful not to
deform washer. Remove upper loft rack
bail eccentric stop sersw,

(17) Remove lower left rack bail eccentrio
stop sorew nut and serew and then remove
left rack release lever,

(18) Remove nut from appor right rack bail
eccentrio stop sorew and remove ralease
lever spring washer, Be careful not to
deform waeher. Remove upper right
rack bail eccentric stop screw,

(19) Remove lower right rack bail eccentric
stop sorew nut and sorew and remove
right rack release lever, .

(20) Remove loft rack bail bearing nut and
sorew and right rack bail binding nut and
gorew. Remove rack bail from carriage.

(21) Remove left and right paper bail arm
fulerum screws.

(22) Disconnect paper bail left arm spring

+and paper bail right arm spring and re-
move paper bail holder rod and arms.

(28) Remove paper bail frame fulerum serew
and nut and disengage poaper bail frame’
-gtud from right carriage end plate. Then
remove paper bail frame,

(24) Romove feed roll releaso lover pivob
sorew and nut and then remove feed roll
rolease laver.

(26) Facing front of carriage, remove rear
feed roll arm support binding screws lo-
cated on the right end of the support out-
gide the ocerringe emd. Then remove
ratchet release lever fulerum sorew and
loclmut and ratchet relsase lever.
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(26) Remove rear feed roll axm support bind-
ing screw (left) and lockwasher Jocated
on top of support. Lift out paper table
and feed roll arm support. Be careful
not to deform left end of support.

(27) Rernove line space lever and pawl arm
link screw and line space lever spring
anchor binding screw.

{28) Remove line space lever tension spring
and tension spring anchor.

{29) Remove line space lsver, line space pawl
arm bushing nut, and paw) arm bushing,

(30) Romove line space pawl arm, including
link, line space selector, and pawl arm
washer,

(81} Remove right cylinder scale bracket
binding screws, scals bracket, and scale.

. Reassembly.

(1) Replace line space pawl arm, inciuding
link, pawl arm washer, line space selector,
pawl arm bushing, and bushing nut.
Tighten nut, leaving pawl arm and se-
lector free to pivot.

(2) Replace line space lever, lever spring
anchor, lever spring, and spring anchor
binding screw, Tighten binding screw,
leaving lever free to pivot.

{8) Replace paper table and feed roll support
arm. Check to see that feed roll hangers
are positioned in slots on feed roll release
rod,

(4) Replace rear feed roll arm support bind-
ing screw and loclkwasher on top of sup-
port on left end. Replace both binding
screws on right end. Check to see that
feed roll hangers release properly and
that papor table pivots freely,

(6) Replace ratchet release lever and line
space pnwl eccentric and locknut,

(8) Replace feed roll release lever, pivot
sorew, and locknut. Be eareful not to
strip threads of pivot screw.

(7) Replace paper bail frame stud in hole in
right carriage end plate. Replace bail
fulerum serew and locknut. Tighten
locknut, leaving frame free to pivot.

(8) Replace paper holder bail rod and arns,
left and right bail arm fulerum scrows,
and left and right bail arm springs.

(9) Replace carringe rack bail and left and

' right rack bail bearing nuts and screvws,
Tighten nuts, leaving bail free to pivot,

(10) Replace right rack relesse lever and
right Jower rack bail eccentrio stop serew
and nut, :

(11) Replace upper rack bail eccentric stop
screw and thin spring washer on outside
end of screw. Replace and tighten nut,
leaving release lever free to pivot.

(12) Replace loft rack release lever and left
lower rack bail eccentl:m stop screw and
nut.

{18) Replace upper rack bail eccentric stop
gerow and thin spring washer on outside
ond of screw. Roplace and tighten nut,
leaving release laver fres to pivot.

(14) Facing carriage from rear, replace mar-
gin stop set spring guard and left and
right binding screws.

(15) Replace margin stop rod, with margins
attached, replacing the left end Srst.
Move rod to right, making sure the square
shoulder seats properly in carriage end.

{16) Thread nut at left end of rod, inside
carringe end, outward uniil it rests snugly
against carringe end. Connect rack bail
tension aprings,

(17) Roplace loft margin release lever and
lever pivot nut. Tighten nut, leaving
laver fres to pivot. Replace Ieft margin
relense lever detent.

(18) Replace right margin release lever and
pivot screw, Tighten serew, leaving lever
free fo pivot.

(19} Replaco tabulnator rack between carriage

ends, Thread inside locknuts until they

contact inside edge of carriage end.

(20) Replace outside locknuts in position on
ends of tabulator rack. Replace left and
right coarriage end brace binding serews
and locknuts,

(21) Replace Joft and right margin relesse
bails and thin spring washer between
bails on left side. Replace short fulerum

sorew on left and thin spring washer be-

tween tabulator rack end and margin
relense bail. _
(22) Replace long fulerum serew on right.
{28) Facing front of machine, replace front
feed rolls and shaft in feed roll hangers,
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with short spacer to left. Roplace back
feed roll and shait.

(24) Replace paper pan and paper pan bind-
ing screws, Check feed rolls to see that
they are not binding against paper pan.

(256) Replace cylinder ratchet and insert
cylinder go that fractional oylinder end
fits into ratchet and right end of cylinder
sents properly on right side of carriage.
Be eareful not to dislecate tongue washer,

(28) Inmsort oylinder shaft into right carriage
end bearing and into oylinder, alining
hole in ghaft with hols in cylinder end.

(27) Replace fractional oylinder salining
screw and cylindor sotsorew.

(28) Replace left cylinder kmob nnd knob
getscrews, Check knob for binds against
carriage end,

(20) Replace left front cylinder seale spring,
front cylinder scale, and right scale
spring.

(80) Replace right front cylinder scale
bracket and bracket binding screws.
Check bracket and remove binds.

71. Lower Rail Assembly
a. Removel,

(1) Remove drawband and release all tension
from mainspring.

(2) Disconnect spacebar Jink from bar trip
arm and remove type bar rest bracket
binding serews and rest bracket.

(8) Lift up on bichrome handle to disengage
bottom of shaft from hole in ribbon spool
bracket. Push down on bichrome handle
and disengage shaft from upper hole in
ribbon speol bracket. Be careful not to
lose handle shaft spring.

(4) Disconnect bichrome handle from bi-
chrome link, Disconnect bichrome link
from bichrome shaft lever and remove
link.

(5) Remova backspace pawl pivot serew and
front serew in tabulator finger link Jever.

(8) Loosen carriage backrest binding sorews
located on left side of escapement frame.
Remove left and right bottom rail bind-
ing screws.

(7) Start lifting bottom rail out of machine,
with esenpement and ribbon cover mecha-
nism attached.

" (8) ‘Disengage bell mechanism from rear of

escapement frame and vibrator from typa
guide,

(9) Remove lower rail assembly and left and
right lower rail sents.

. Disassembly,

(1) Remove ribbon vibrator cotter pin and
ribbon vibrator.

{2) Loosen card guide scale bracket binding
sorews and remove card guide scale
bracket.

(8) Remove tabulator rack lift lever fulerum
screw and lift lever. :

{4) Loosen carringe guide rod roller set-
screw and remove rod roller.

(6) Remove center and frent vibrator link
scrows and remove vibrator link,

(6) Disconnect rocker return spring from ad-
justable plate and loosen right rocker
pivot screw lockmut. :

(7) Loosen pivot serew from rocker, slip
kickback spring down until it clears es-
capement frame, and remove escapement
rocker,

(8) Loosen escapament wheel shaft adjusting
nut setsorew and remove shaft adjusting
nut from escepement wheel shaft,

(9) Pull escapoment wheel forward out of
escapoment frame snd pull escapement
pinion off escapement wheel shaft.

(10) Disconnect vibrator arm tension spring,
remove vibrator arm fulerum serow, and
remove vibrator arm,

{11) Loosen vibrator armrest sstserew and
remove vibrator armrest.

(12} Loosen bichrome camshait pivot sorew
lockmut and back out bichrome camshnft
piyot sorew wuntil it.clears bichrome
camshaft.

(13) Hold bichroms detent out of mesh with
bichrome index and pull up on bichrome
camshaft to ramove it from machine,

. Reassembly.

{1) Replace bichrome cover shaft and reseat
bichromo detent in index.

{2) Tighten bichrome camshaft pivot sorew
and pivot serew loclmut.

{8) Replace vibrator armrest snd u.rmrest.
setsaraw, .

{(4) Replace vibrator arm, vibrator arm ful-
orum screw, and vibrator arm tension

spring.
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(6) Replace escapsment pinion on escapement:
wheel shaft, with teeth of pinion facing
in opposite divection from those of es-
capement wheel, Bo sure that pinion
pawl meshes properly with pinion.

(6) Replacs shaft adjusting nut, tighten
enough to remove all end shake in shait,
and tighten adjusting nut setscrew.

(7) Replace escapement rocker and rocker
kickback spring. Tighten pivol screw
until it reseats in rocker, leaving rocker
{res to rock.

(8) Tighten pivot screw locknut and connect
rocker return spring to adjustable plate.

(9) Replace vibrator link and front and cen-

tor vibrator link seraws. :

(10) Replace rod roller and tighten roller
selscrew. C

(11) Roplace tabulator rack lift lever and
lift lever fulorum screw.

(12) Replace card guide sorle bracket and
bracket binding screws.

(18) Replace ribbon vibrator and vibrator
cotter pin.

d. Installation. :
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(1) Replace left and right lower rail seats,

(2) Roplace lower rail assembly, with escape-
ment nnd ribbon cover mechanisms at-
tached, _

(8) Reseat vibrator into type guide and on-
goge bell mechanism located at rear of
escapement mechanism.

(4) Replace left and right boitom rail bind-
ing screws and tighten carringe backrest
binding scrows located on left side of es-
capemont frame.

(6) Roplace front screw in tabulator finger
link lever and backspace pawl pivot
screw,

(6) . Replnce bichrome link and connect link
to bichrome shaft lever and bichrome
handle,

(7) Replace handle shaft spring over upper
end of handle stud and insert upper end
of stud into upper hole in ribbon spool
bracket. Push stud upward and seat bot-
tom end of stud into bottom hole in ribbon
spool braclet.

(8) Replaca type bar rest bracket and binding
serews, Connect spacebar link to bar trip
arm.

(9) 'Replsica drawband on mainspring drum. -

Hook to anchor stud.
(10} Adjust tension of mainspring.

72. Segment Assembly
a. Disasssmbly.

(1) Remove left and right segment wire re-
" tainer screws and wire retainers,

(2) Insert n segment wire into left side of
gegment and push installed segment wire
one-half inch out right side of segment
wire hole.

(3) Remove segment wire so that one lype
bar and type bar link can be removed nt
n time. Be careful not to interchange
type bars and type bar links,

(4) Remove sagment lock plate binding serew
and segment lock plnio.

b, Removal of Segment. _
(1) Insert segment specinl assembly screws

(tool number S-162) through ssgment
and into outer ssgment rails. Hand-
tighten screws to hold onter ball races
together against segment so that segment
cant be removed from base as a unit.

{2) Remove adjusting screws at rear end of
tabulator link.

(8) Remove pivot screw b front of tabulator:

link and remove tabulator link,

{4) Turn machine on back and remove pivot
sorew at top of left shift pull arm.

{5) Remove shift pull arm eccentric and sot-
screw ab top of right shift pull arm.

{6) Remove left and right motion adjusting
nuts and locknuts.

(7) Replace machine on its feet,

(8) Facing machine from right side, remove
upper segment rail adjusting screw bind-
ing screw. Back adjusting screw out
even with outside edge of machine frame.

(9) Remove lower segment rail ndjusting
gorew binding screw. Back adjusting
soraw out even with outside edge of ma-
chine frame,

(10) Facing machine from left side, romove

upper and lower segment rail binding
SOrews,
(11) Remove segment.

o. Instailation of Segment.

(1) With machine on its feet, replnce seg-
msnt. ;
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(2) Facing machine from leit side, replace
upper end lower segment rail binding
BOrews. .

(8) Facing machine from right side, tighten
lower segment rnil adjusting screw and
lower sogment rail adjusting serew bind-

_ ing screw.

{4) Tighten.upper segment rail adjusting
screw and adjusting screw binding screw,

(6) Turn machine on back and replace left
and right motion adjusting nuis and
locknuts.

(8) Replace shift pull arm eccentric and set-
gerow at top of right shift pull arm. Re-
place pivot screw at top of left shift pull
arm.

(7} Replace machine on its feet and replace

" tobulator link and link pivot screw at
front of link. )

(8) Replace adjusting screws al rear end.of
tabulator linl,

(9) Remove segment special assembly screws.

d. Reassembly,

(1) With machine on its feet, replace seg-
ment lock plate and segment lock plate
binding seresy.

(2) Insort segment wire into right side of

" gegment and replace type bars one ht a
time as wire is pushed info segment.
* (8) Replaco left and right segment wire re-

", tniners and retainer sorews,

73. Ribbon Assembly
a. Disassemdly. .

(1) Remove worm gear setscrew.

(2) ‘Loosen reverso cam setscrew and pinion
case selscrew.

(8) Push wormshaeft toward front of ma-
chine until it drops out of its rear pivot
bearing.

(4) Push wormshaft toward rear of machine
until worm gear clears reverse ari,

(6) Remove wormshaft, including worm

. gear, reverse cam, wormshaft pinion, and
pinion case. .

(6) Remove automatic reverse lever fulorum
sorew and left automatic reverse lever.

(7) Pivot upper reverse roll up toward front
of machine and allow it to hang over key-
board.

(8) Loosen reverse handle setscrews. Pull

handle forward and remove it from
machine,

(9) Push reverse arm, to rear and disengage

arm from left ribbon spool bracket.

(10) Removo reverse arm. ' ’

(11) Romove right ribbon spool bracket
binding screws. Be careful not to lose
small spacing collar at left end of ribbon
feed shefl.

(12) Disengage right end of ribbon feed
shaft from right ribben apool bracket.

(18) Disengage right end of roverse shaft
from right ribbon spool bracket and
Temove Tight ribbon spool brackst.,

(14) Disengnge left end of ribbon feed shaft
from left ribbon spool bracket. Be care-

. ful not to lose small spacing collar at left
end of ribbon fead shaft.

(156) Pull ribbon feed shaft, with shaft collar,
out through right side of machine.

(18) Disengage left end of reverse shaft from
left ribbon spool bracket.

(17) Remove left ribbon spool bracket bind-
ing serews, reverse arm detent tension
spring, and ndjustable bracket.

(18) Remove left ribbon spool bracket.

(16) Lift right ribbon spopl bracket and
loosen right ribbon spool shaft bevel gear
setscrews.

(20) Remove right ribbon spool shaft bevel
gonr.

(21) Loosen setscrew in end-shnke adjusting
collnr ot bottom- of right ribbon spool
shaft and remove collar,

{22) Loosen spool shaft tension spring ad-

justing collar setscrew.

(28) Pull right ribbon spool shaft up far
enough to remove spool shaft tension
spring and adjusting collar.

(24) Remove right ribbon spool shaft and

" ribbon spool “shaft spacor from right
ribbon spool bracket.

(26) Release right ribbon spool bracket and
lift left ribbon spool braclcet.

(26) Remove idler gear fulerum screw #nd
idler geny.

(27) Loosen left ribbon spool shaft spur gear
setscrews and remove spur gear.

(28) Loosen spool shaft tension spring ad-
justing collar setscrew,
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(20) Lift left vibbon spool shaft high enough
to remove spool shaft tension spring ad-
justing collar.

(80) Remove left ribbon spool shaft and
ribbon spool shaft spacer from left rib-
bon spool bracket.

b. Reassembly.

(1) Replace left ribbon spocl shaft spacer
and left ribbon spool shaft into left
ribbon spocl bracket.

(2) Lift left ribbon spool shaft high enough

to replace apool shaft tension spring ad-

justing colinr and tighten collar setscrow.

(3) Replace spur gear and tighten both
sofscrowa,

(4} Replace idler gear and idler gear ful-
Cr'UIN SCI8W,

' (6) Relense left ribbon spool bracket and lift
right ribbon spool bracket.

(8) Replace right ribbon spool shaft spacer
and right ribbon spool shaft into right
ribbon spool bracket.

(7} Lift right ribbon spool shaft high enough
to replace 3pool shaft ud]ustmg collar
and tension spring.

(8) Tighten spool shaft tension aprmg nd-
justing collar setscrew,

(9) Replace end-shake adjusting coller on

* bottom of right ribbon spool shaft and
tighten setscrew,

(10) Teplacs right ribbon spool shaft bevel
gear, tighten setscrews, and release vight
ribbon spool bracket,

(11) Replnce left ribbon spool bracket.

(12) Replace reverse nrm detent tension
spring adjustable bracket, detent tension
spring, and ribbon spool bracket binding
BCrews,

(18) Roplnce left end of reverse shaft in left
ribbon spool bracket.

(1¢) Imsert, from right side of machine, l‘lb
bon faad shaft with collar attnched,

(18) Be surs to have small spacing collar on
left end of feed shaft. Insert left end
of shoft into left ribben spool bracket.

(16) Replace right ribbon spool bracket and
insert right end of reverss shaft into
brackat.

{17) Be suro to have small spacing collar on
right ond of feod shaft. Insert right end
of shaft into right ribbon spool brackst,

(18) Replaca ribbon spool bracket binding
EOraws.

(19)Replace reverse arm in left ribbon spool
bracket. .

(20) Replace reverse handle and tighten
sefscraws,

(21) Pivot upper reverse roll into its normal
position,

(22) Replace left automatic reverse lever and
automatio reverse lever fulcrum serew,

(28) Replace wormshaft, worm gear, reverse
cam, wormshaft pinion, and pinion case.

(24) Insort shaft into rear pivot bearing and
tighien pinion cnse setscrew,

(25) Position reverse cam and tighten sct-

Y screw,

(26) Tighten worm genr setscrew,




RET

ot

P T oy e

CHAPTER 18
TROUBLESHOOTING

74. General
The troqbleshooting information contained
herein is designed io nssist the mechanic in de-

termining and sliminating causes of unsatisfactory '

_operation, Troubleshooting consists of observing
the trouble, checking possible causes, and correct-

malfunctions often are due to a combination of
conditions, the mechanic must always rely gome-
what on his own judgment. If the troubleshoot-
ing chart is consulted frequently, it will teach the
mechanic to meke his own diagnosis correctly and
will give him a good fundnmental understanding
of the influence the various adjustments have on

ing the trouble when the cause is found, Since  ono another. .
‘
75, Troubleshooting Chart
Trouble Posaible Osusé Remady
Carriage stioking...-.-.... Carriage clamp too looss ot too tight__.___.| Ralse or lower clamp in elongated slots.

Paper feed or line spacing
unaven,

Sapport rail toc high or teo oW o cmceea

Magio margin lavera In forward position. ...

Margin set spring guard bindlog oo gulde
Tod roller. v

Card gulde scales creating bind..avcoceae--

Frlotion {n ribbon movement..—;eo-oocmu--

Automatio ribbon reverse locking because of
trouble in spool {rlp arm, automatio re-
verse rolls, or reverse cam.

Binding wormshaft. . - - ceacooeaaaaan

Worm gear too far forward or pawls not en-
geged properly with plnion or worm
‘ratohet,

Ribbon wwisted ordamaged. - oo aceao-

Mainspring tenston wesk. _woceeeoooouaae

Escapement wheel bIoding .o o veevmmn-en

Rack Interfering with escapement pinlon
pawl,

Raok too desply meshed in pinfon..._. FELE.

Csrriage support rafl roller binding.......

'

Drawband disengaged, tension relaxed...--

Pitted or glossy oyHndereeecnaceaacanas
Eocentrlo oylinder_ -« oo mecramamcecnaaaas
Cylinder rubber loose 0n €Ore. . ceemuece. -
Feed rolls flattened, too hard or glossy.- - -.
Uneven feed roll tenslon._ _...___. s
Feed rolls binding o shaft. oo oo ocaonoous

Rejse or lower support rsfl In elongaled
slots,

Return levers to inactive position.

Form set apring guard brackels.

Form card .guids soale brackets.

Cheok ribbon feed mechanism for binds.
Cheok ribbon reverse adjustments (par. 41).

Replace wormshalt, if bent.

_'Use same procedures as for ribbon reverse

adjustments (par. 41). _

TReplace ribbon or rewind ribbon on spool.

Turn malnspring tonsion adjuster countar-
clookwise,

Adjust escapement wheel shaft adjusting
nut toward reer, or replace shaft {f bent.

Btraighten rack bail,

Adjust; Jower rack bail coconvrio stop screwa,

0il the ball bearings Ins!de roller or replace
roller,

Turn mainspring drum four tuins, connect
drawband, and obeck ribbon feed and re-
veorse for binda, .

Resurfacs, olean, or replace oylinder.

Roplace eylinder.

Replace oylinder.

Replace fead rolls.

Adjusv feed roll tension,

Clean and oil shaft, Replace feed rolls if
neoessary.
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75. Troubleshooting Chart—Continved

‘I'rouble

Possible Oausa

Remedy

Paper feed orlino spaolng
uneven—Continued

8hift stioking or sluggish_ .

Writing blurred or uneven..

Type bars or keys stioking
or colliding.

Crowding or pillug. ...~ -

SKippiNg. e ceeecmeccoanos

Feed roll support arm binding acrews loose.
Paper pan bInding. e vmevemnmmanaenaae

Cylinder end l005@ ON COMC. ccvuuacesannan

Fraotional oylinder end teeth worn. ...
Variable teath inalde ratohel worn. ... ---
Ratchet detent roller pitted. oo occoccunn--
Line space eocentrio stop acrews out of nd-
justment.

Fractional line space release stioking ...
Paper holder rolls binding. o cccevncconen-
Paper holder roll tension unoven. . -—-o.--
Carbon vopies or carbon paper wrinkling. ..
Begment ball races too tighb. ... e —— e

b Shift frame levers atioking in key lever

guide.
ghift looks out of edjustment. o cceeooan--

Bhift Nink interfering or benb. oo oceemeacnn
Impropor tension on shift balance springs. -
Shitt atop rods binding on base lugs...__-.
Shirt pull arms not paralel . .c.coconaanen
Poor or damaged ribbon...._... ./
Cylinder too hard or t00 soft. . —ceeocnenn-o
Typa bars striking type gulde..-ccoceee--
Ring rnd cylinder adjustment incorrect. ...

Biohrome adjustments Jncorrest.. ...
Trip or back Jimit out of pesition........

Poor BlInemeNt. oo ccacceccaccceeeraaas
Piited oylinder. e cmaacmcemmonsomaaao-
Segment slots dirty..-—coccavocuomaaanan
Type bars striking typo guide.cceeenaaeae.
Type bar links bindibg.- —cecerameacnnann
Key lsvors aticking in key fever guide. ...
Foreign matter In maching.eeoceroovuoaes
Binding 0arriBg0 - o e o mmeem e mamen
Friotion in vibbon movemend.oo.cv-ceuua--
End play In raok ball. oo aeeeenees
End play In oyllnder_ oo oeneioommamcann..
Trip or baolk limit out of adjuatment_ .. --.

Esoapsment whee! sheft binding-.—.------
Damaged bottom ratl, pinion, or bearing. --

Rack not meshing properly with pinfon....
Rack not meshing properly with pinlon____

Worn or broken raok....... T ————
Broken pinlon. ecamamceeaamaam s
Type bar irip too close to oylinder......-..
Escapemont plate spring too weaK.ocoeacee
Spacebar trip delayed. ceceeeeeoooanoenm-
Escapement dog loese. - ceomemnaenooon-

Tirst and second trlp too close together. __ .

Tighten scrows.

Form paper pan to aline with bottom of rear
feed roll.

Tighton screws. Replace cylinder if core
threads are stripped.

Replaca fractional eylinder end.

Replace ratcheb.

Replace ratchet detent, :

Adjust laver eocentrio stop screw and pawl
eccentrie stop serow.

Chask for binds.

TRemove rolle and clean bearings.

Form paper holder roll rod.

Use paper feed adjustments (par. 20),

Adjust segment, rail adjusting sorews.

Btraighten shift key levors.

Adjust shift lock eocentrio. Adjust seg-
ment Yook eccentrio stud.

Form shift link,

Form shift balance spring hook arms.

Form shiflt stop rods,

Adjust shilt pull arm eccentrlo.

Roplace ribbon.

Replace sylinder.

Aline type.

Maka proper ring and oylinder adjustment’
and check all other adjustments.

Make proper bichrome adjustments,

Make the proper trip adjustment. Form
baok Hmit plate.

Aline typo.

Replace oylinder.

Clean segment slota,

Form type bars.

Form type bar lever.

Btraighten key Jevers.

CUlean machine.

Ses carriage adjustments (pars, 15 and 18),

Seoe ribbon feed adjustments (pars. 35-38}.

Adjust reck bail adjusting stud.

Adjust right oylinder knob,

Make proper trip adjustment or form back
limit plate.

Adjust escapemont wheel shaft adj usting nut
to rear, or replace shaft if bont,

Roplace damaged part.

Adjust lower rack bail accentiric stop sorews,

Adjust lower rack bail accentrio stop sorews,

Replace raok,

Replace pinlon. .

Adjupt master irlp adjusting soraw.

Increase tonsion of epring.

Adjust buffer support.
link if necessary.

Tighten escapement dog pivot sorew,

Raplace looss dog washer with thin washer,

Adfust spacebar




75. Troubleshooting Charl-—Co;'lﬂnued

Troable

" Powlible Cousa

Rewedy

Colors bleeding or ribbon
not rising enough,

Ribbon moverent binding--

Ribboo not reversing...---

Margins uneven.. - ------

Tabulator skipping or hait-
ing.

Backapace not spacing or
overthrowing.

Uneven tripaccccmeememaccceruanonsamnns
Ribbon throw adjusting serew out too far...
Incorreot bichrome adjustments. - - -acu.e-

_Ribbon spools bindingaccceccanaanumanae-

Loose bishrome cam or index. . _c--unn-omn
Bent vibrator arm sUpPOrte .o -ccsrecsaan
End play in universal bar__ . —coco-- Same
Play In ribbon spool shafts. .o ..ccenuane-

Spoels binding on top sover plate.... ...
Gears not meshing propecly..en.cee-oeamm
Binding wormshaft. - ——-ca-ae-- e

Ribbon wormshaft pawla out of ongagement..
Ribbon movement binding.. - -voccaea--

Reverss lovers binding or bente oo oceee--

TReverse lever springs disconnected or weak..

Ribbon spool trip arm not contaoting auto-
matle reversd levers,

Insufficient mainapring tenslone e .-ccmaan

Automatio reverse rollg not moving the re-
varse oam past the centor position.

Revorse sam out of position on wormshaft. .
Bind in reverse or releass handles. .. ———--
Margin stop banking screw out of adjuat-
ment,
Margin stop looator out of position- . ---.
Margin stop bails t00 10We e ceucnnncnm-
Lins lack lever out of adjustment. . -cn--
Ind shake in center atop post..——conunees
Rocker drop sorew out of adjustment. ...
Tabulator finger contacting tabulator stop
incorreotly.
Tabulator rack too fer to right or lefb.....
Maladjusted brake tenalon. . —uecoueoun--
Escapement rack too high or too low....--
Tabulator raclk lift lever out of adjustment. .
Raok rolaase levers holding rack too high...
Tabulator stop set arm interfering with
tabulator raok.
End ehake in carrings rack ball.. - coo-- e
Rooker drop scrow holding escapement
whesel out of position,
Rocker drop sarew out of adjustment ...
Improper mesh between rack and pinfon...
Baokspace guide bent or 10088 . eccoammauen

Escapement wheel stop out of adjustment...

Raock look too high, too low, or binding..-.
Backspace key lever bent. _coocnoaccean .

Form universal bar linke.

Turn ribbon throw adjusting serow in.

Make proper bichrome adjustments (per. 44).

Lower spool cups or raise top tover plate.

Tighten setscrews.

Stralghten arm support.

Adjust right universal bar bracket.

Adjust spur gear on left shaft and cad-shake
edjusting collar on right shalt,

Form top cover plate bumpers.

Repoaltion ribbon foad genrs.

Reposition worm gear, Replace wormshaft
if bent. .

Make sure pawls ave properly engaged In
worm ratohet and wormshaft piofon.

8so ribbon feed mechanism adjustments
(pars. 35-38}. .

Remave binds or straighten.

Connect springs. Replace if weak.

Form automatic raverse levers,

Inorease tonsion.

Form the automatio reverso rolls up or back.
Releaso or add tension to the reverse han-
die tension spring.

Roposition reverse cam.

Remove hinde. Loave handla free to pivot,

Adjust banking sorew.

Form looator.

Form bail adjusting arms.

Form line lock lever.

Adjust center atop plvot sorew.

Teadjust rooker drop sorew.

Roposition tabulator link Jever, or form tabu-
lator finger extension.

Adjustable tabuldtor rack adjusting nuls.

Adjuat tension properly (par. 48).

Adjust tabulator link,

Adjust tabulatar Unk,

Form bottom of relesse levers.

Adjust stop eeb arm to normal poaition.

Adjust rack bail adjusting slud.
Readjust rooker drop sorow.
Adjust rocker drop sorew. ' ]
Adjust lower rack ball eocentrio atop sorews.
Replace if bont, ‘Tighten binding screws it
locge. :

Adjust to }s-inch clenrance betwean wheel

stop and wheel tooth. i
Remove bind, Adjust rack look eceantrio.

Siraighten backepacs kay Jover.




CHAPTER 19
CLEANING AND LUBRICATION

76. Cleaning

The rust-resistant finish of the Roynl standard
typewriter malkes it seldom necessary to com-
pletely dismantle o machine for clenning. The
genernl clenning procedures are as follows:

a. Remove cover plates, xibbon, and all rubber
parts, becnuse most cleaning fluids swell or de-
. compose rubber,

3. Remove all lose dirt with compressed air.
Removal of loose dirt hastens the subsequent clean-
ing and diminishes contamination of the cleaning
fluid, )

¢. Place machine in parts cleaner with solution
covering machine, Agitate solution by menns of
compressed nir for & or 10 minutes.,

d. Remove’ machine and allow to drain for
saversz]l minutes.

¢. Romove excess cleaning fluid by means of
compressed air.

f. Lubricate as described in paragraph 77,

g. Clean all rubber parts by wiping with a cloth
moistened with aleohol, Dry with o clean cloth.

h. Clean frame aid cover plates with soap and
water or a diluted ammonin solution. ’

77. Lubrication

The Roya! standard typewriter has no fnst ro-
tating benrings; therefore thers is no need for
continuous lubrication, However, a periodic
oiling of all maving parts is necessary. The fre-
quency of lubrication depends upon local condi-
tions. Observa the following instructions:

a. Always cloan machine before oiling.

b, Spray machine with a light-base nongum-
ming oil before replacing rubber perts.

¢. Allow machine to drain 10 minutes and then
wipe off excessive oil.

d. Lubricate paper feed roll shafts and puper

- holder rolls with a Jightweight oil.

¢. Be sure nll oil is kept away from ribbon and
all points where the oil may spot or stain the paper.
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CHAPTER 20
SHIPMENT, LIMITED STORAGE, AND DEMOLITION TO PREVENT ENEMY USE

78, Shipment and Limited Storage

Propare Roysl standard typewriters for ship-
ment and limited storage in the following manner:
. Clean machine as instructed in paragraph 76.

b. After cleaning, coat machine with atomized
sproy of type P-8 preservative.

0. Remove rubber fest from base of machine,
place in cotton bag, and tie bag to body of type-
writer.

d. Tie ribbon spools to xibbon cups,

6. Block carriage rails with carriage pncking
clamps, carriage dowel pins, carriage brace studs,
or fixed wedges.

f. Tie rack relense lever down,

g. Seoure carriage in n fixed position by tying
or by use of manufacturer’s cerriage retention
clamps if available.

k. Tio feed roll release lever down.

i. Place a wad of lint- and dust-free cellulosio
cushioning material in typs bar nest to hold type
bars in plrce. '

4. Cover all sharp protruding points on machine
with dust-free cellulosic cushioning material and
fnsten with tape. :

. ‘Tie ons or two cloth bags of silica gel (equiv-
alént of 1 pound) securely to machine in such &
manner that machine will not be damaged in
transit,

I, Plrce standard typewriter cover, supplied
with machine, over machine and tie in position.

m. Wrap machine with grade C moldable paper.

. Place machine in moistureproof barrier bag.

o. Cavefully collapse barrier bag by hand pres-
surs and heat-seal open side to make it airtight and
moistureproof.

p. Attach machine encased in barrier bag to a
wooden bass by running four bolts through base
and placing rubbsr or felt washers at least one-
half inch thick on the bolts as shook absorbers.
Manufacturer’s springs may be used instend of
washers. Sorew bolts through barrier material
into foot-screw mounting points.

g. Serew wooden base, with machine attached,
to the crate with 184-inch No. 8 flathead wood
serews, spaced not less than 8 incheswapart on ends
and b inches apart on sides.

» The crate used for packing, constructed of
material 94 inch thick and 214 inches wide, must
be 2114 inches long, 18%4 inches wids, and 12 inches
désp. - '

79. Demolition to Prevent Enemy Use

On receipt of orders from designated person in
suthority, destroy typewriters as completely as
timo, menns, snd personnel permit. Priority will
be given to the obliteration or destruction of ail
unit identification lettering or markings, all serial
numbers, and all manufacturer's nameplates.
Smash typewriters and components with o sledge
or other heavy instrument; burn with kerosens,
gasoline, fuel oil, flame thrower, or incendiary
bomb; detonate with firearms, grenades, TNT, ot
other explosives, In the absence of other menns,
bury, sink, or scatter perts and components.
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APPENDIX
REFERENCES

DA Pam 310-3
DA Pam 310-4

SR 310-20-6
SR 310-20-8
TB QM 20

DA Supply Manual
QM 5-51, 52

Index of Training Publications.
Index of Technical Manuals, Technical Regulations, Technical Bulletins, Liubricn-

tion Orders, and Modification Work Orders.
Index of Administrative Publications,
Index of Blank Forms,

Stondard Repair Procedures for Office Appliances with Repair Shop Equipment and

Tool List.
FSO Qroup 51, Hand Tools; Class 5110 Hand Tools, Edged, Nonpowered; Class

5120 Hand Tools, Nonedged, Nonpowered; Class 5130 Hand Tools, Power
Driven; Class 5140 Toool and Hardware Boxes; Class 5180 Sets, Kits, and Outfits
of Hand Tools, ' .

¥SC Group 52, Measuring Toole: Class 5210 Mensuring Tools, Craftsman's; Class
5280 Sets, Kits, and Outfits of Measuring Tools.
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Faed shalt. o —cecrmeammaaccnnnn 38¢ 80 Right sida cover plate..... e 12b ]
Fraotional eylinder end_ . _....._. 24¢(3) 15 Top cover Plate ccnceacana o=@ 6b 4
Fractional eylinder end tongue Adjustments before removasl, rlbban
WABhG - e e e e cmcmem e 24d(3) 16 OOYBTn me e mimmme— - 48 32
Front cover plato.cce ceene e e b [} Adjustments without removal earriege
Guide red and roll_ _ ..o ...... 162{2) 7 MeohANIBM - c e ee e e e cc e 16 7
Key lever, tabulator. . oceeeneno..  48d 30 Alinement:
Key set assembly__ . ..o oo... 60d 41 Cheok. onceenccccciccccna-- 48 63
Kickbaok spring... ---uvecceas 81c(2) (b) 23 Meathods: .
Large feed ro¥loc oo e L= 20d{8} 17 Lowering oharaoter__........ (113 53
Larga fced roll arm support_.__... 20e(3) 18 Moving character lateraily.... 69¢ 58
Left sido cover plate. ceeaeo-. w-e 13k 5 Raising character . cueeeo--- 60b 53
Leaver, line 8pace. _aacecoaovanan 22a(3) 12 Ralslng lowercase charaoter... 8% "6l
Laver socentrle stop sorew, line +  Blraightening character...... 80d 54
BPA0G.ccccann P, S 22d(2) 12 Arm: ’ ' .
Line look assembly_ - .. caeaoooo 66d 45 Automatio reverse, left .. cceeoaoo 41a 31
Loosedog o oooee oo 314(3) 23 Automntio reverse, right. __ . ..... 41b 81
Margin bail assembly_ . .._._.... Bdd 44 Bhifbe e e cccmeemm e ceacaem 60 48
Margin release nssembly. ......... 67d 45 R4 07120 44b 84
Margin stop assembly._..__.__...- 08d 44 Armrest, ¥Ibrator. oo ccenooeau.- dde 84




Paragraph
Assembliss:

Baokapace guide..-oonrcccnemaau- 86
Beokspace key lever. - cccceceuee- 84
Card guide_ - cocamcoccaccccaeaem 285

Carriage, rack, pinfon, and cacape-
ment wheel ..o oo nae a2
Cleer KoY. —mreccmcmmmeacm=anan 61
. Escapement rookor- - cceoccunmans 3la
Key lover, shift .« cccmmacccaccnn- 59
Koy 80be cccerocacmmmmmnr o aamas 50
Line look o ccccmemmmemaaae 50
Line spaes pawl linkooocaa -2 - 225
Tower Y8l oo ccmeccam s 71
Margin ballo oo oo b4
Margin release. c.cceccuaacananas 67
Margin s10P. comccearmcaamaaes 53
Paper holder. .- cccommmmnnovuunan 26i
Ribbon apool. . - cccccceromaaea a6
Begment.. ceecececcoaanaan Eanee 61
Sot epHNg. o ccmccmem e b5
Bhift 8rM.ceccccricccraccmaanaas 60
Tabulator brake. oo ccnaova 48
Tabulator key lever ... -c.--au-- 49
Tabulator rack. . o ccccmmmeo- 47
Wormshafl o oo cceiacceraan 36

Automoatio reversd. ..o -cueccccamroou 41

Brokspace meshanism:
Adjustment _.oocoooeaaaan 66

CGuide assembly .o ccecanrrccccan- 85
Key lever assembly. . ocooooaas 84
. Ball, margin assembly. ..o anaao e B4

Ball bearings and pinlons.........._.. 1ba
Bichrome:

G i i e f i T v w2 e 44f
Camsheft - i iccaaceraa 44k
Camshalt lever. oo ccececmamene- 444
Handlfeeeaeacmanancavencmannans 44g
Handle Ik v cccemcmcmnaaccaan 44h
Index and detent......-.. e eme- 443
Btonoll 810P.cec i ccmnacemaeas 44!
Braocket, ribbon spool. ... cccerieannn 3de
Brake assembly, tabulator. .- _- 48
Cam: '
Biohrome . aceoccco-cusmmmananao- 445
Reverse...c-ccccevan- a5d(1) and 41&(1}
Card guide assembly ao oo vcroneaoaens 204
Carrlage:
Adjustiment without removal_____ - 16
Ball bearings and pinions..-...—.. 15
Clamps. . ccucencacanacaaccarasa 16
Disassembly. .- ccooomccmeemaeo - 70b
CGuide red and guide rod roll. ... 15
Instalation..cceccccrccecmmanan. 17
Roassembly...- .. S TN T0e
Removal -ococccccamnncau- 17a and 70a
Bupport Tail:
Adjustment. . ..o .oos 16¢(2)
Functlon. oo e o cweceeenan--- 166(1)
Carrlags ROk - — oo wccccccenmmnaane- 82b

Carriage rack, pinion, and esgapement
wheel assambly_ oo cvamme e aeacaes a2

84
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85
34
35
36
a6
30
38
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FParagraph
Case, plnfon. ccceaeerecocmrccnananes 8be
Chart, troubleshooting- -« -cvnuun-- 7
Chetk, allnement.-.zvumcacecacenenc- 68
Cheol pawl, esoapement . ——--cavea--- sy
Clamps, 0AITI8E8 . - cmmvvaoccccemannnn i6b
CleAning. - ccereccccmamammmcemssona~- 76
Cleaning oylinder. o ceueoeuacocuans 26a(2)
Clear key assembly o «ovecemomaaoo b1
Cover plates:
Front cover plate . -cceoooauanan 7
Laft baok cover plate- ccvvacaaa- 8
Left oarrlage end cover plate.._-.. 8
Laft side cover plate. oo ca- 13
Right back cover plate ... 11
Right carriage end cover plate.... 10
Right side cover plato.—-voocuea- 12
Top cover plate. ... s L]
Cups, Bpook. . cccvmr e cimemmemmmmcemee 8ak
Cylinder:
Cleaning. - ccocvcccmmmmmmneoruan 26a(2)
Fraotional end. . -3 ccccmcmmanro—- 24s
Fractional end tongue washer.._.. 24d
Knobeococamcmarrmmnn- S, 244
Ralchet_ ..---- S — 22f and 24¢
Bhalt. il crc e cmm e 206
Demolitlon. .- ccecccarmmracamcenaan 79
Detent:
Bichrome IndeX. ccccnorcaanaam- 445
Ralease lover, line space..ceccae-- 224
Reverse. .eaw-- emmmm——————— ADe
Roll, line 8pace.——cecacecaieaans 22y
Disassombly:
Carriage assembly._ .o cocveea .. 70b
Lower rail assembly_ __ _ _--ccan-- T1b
Ribbon nssembly e cvcecccaaaes 73a
Segment assembly... ... e emameman 72a
Drawband. oo cccmemccr o meaee e 19a
End, fractional oylinder....... e 24e

Eseapement meohanism:
Carriagé rack, pinion, and eseape-
ment wheel assambly:

. Carrlage raok v 82b
Escapement wheel.. ... ' s2d
PN ceeccaccmacmemeaaa 82

Escapement frame. . ovoouunn 30
Escapement rooker aasembly:
Egcapament oheck pawl...- - 31f
Esocapsment rofl _.oooaenno 3le
Loost G0Fc ccccccsennmanannn a1d
Rookar. oc e cemm e amea 3la
Tooker llmlt plates. .- alk
Roocker aprings:
Kickback spring....---.- 3ic
Return spring—_ - .- 31g
Esoapement trip_..cccecaocmcaee 28
BpacebAr. - ciccmmmaaan 83
Universal bar!
Adjustment___.cocaaanaoooan 29¢
Desorlption.cccevveancna-e 28a
Function.eeeccecememanecuns 206
Feed release ribbon. __.....o. S, 40d
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Farograph
Teed roll releass mechanism._..... ... 26h
Feed shaft, ¥ibbon_.ccomaomacoaaname as
Fractlona! oylinder end tongue washer. 24d
Frame, eSCAPement. cceaemcammeracuax a0
Front cover plate._ . o-cocu-- —rmaaan 7
Gear: ’
§ (3172) IR 37
WOIT e e e = m e m——— 36e
Clulde rssembly, baokspace. ..caueena- 65
Gulde rod and guide rod rol, carriage..  16d
Handle: ;
Blohrome.ce oo cnmmmmwmmm e mmmeme d4g
Reverss..... R eenmnasssemeee—u © 40m
Idler geAr. - -oorommmm s smseeeeaaes 87
Index detent, bishrome.. .- cccce--- 445
Installation:
CATTIAZE e s aammmsmmmmmmmmman 17h
Escapement frame_ - - - —cccuua-- aod
Front cover plato oo ccanaa- Te
Left back cover plate- oo ob
Lalt onrriage end cover plate...... &b
Loft side cover piate. - - cceroeens 13c
Lower rail psgemably . ceeeanomae 71
R CHTY. 10T R P 20b
Right back cover plate . -..-oc--- 11b
Right carriage end cover plate- ... 10b
Right slde cover platé.cccccuana- 120
Begment assombly - cooen- T2¢
Top cover Plate. « o ce o nemueccan- Be
Kay levor assembly:
Back8paee. - u-cammcc e i1
8hift meohanism. -« v ccececmccena 62
Tabulator mechenism . .. —oc-o 46
Koy sot assembly cenearaennans e-eea BO
Key set and clear meghanism:
Clear key assembly. e rcccunea- 61
Koy eet assombly:
Adjustment. aocnocucacanan- 60d
Componenta. cccaceaorananan 50b
FunobioR. e - cmcmeraman eeew BOa
© Operation. - ceuccccmmoa e ble
Kiokback epring, rocker ... ccocueaen- 81e(2)
ICnob, oylinderceeeeemcmacmmmmuen- 24a
Large feed roll. v oo caccccnacuns wemae  26d
Largo feed roll arm support_ ... ae—w  20¢
Toft baok cover plato. e ecorman-w 9
Left carriage end cover plate. -ceaea- 8
Left side cover plate.ccoeceaecmummaan 13
Lever:
Automeatio reverse. .. .eaeaeer-o-- 414
Line apace._..- ey O 22a
Laver eccantrio stop sorew, line space. . 224
Limlt plates, rookeroacceccccameaanaan 314
Lins Jogk assembly. - conmocaccnacanan 1]
Lino space machanism: b
Cylinder ratoheb. . cococcenaamanan 223
Detent release lover aooce-cuceee 22h
Detent 1oll. - e cemcccammme - 22
L eVer o immccercammama——sem—— 22a
Lever eocentrie stop sorew. - —.---- 22d
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36
40
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: Puayayraph
Line space mechanism—~Continued
Pawlocacceeaeee e 22¢
Pawl accentric stop BOrewW...ao———- 224
Paw] link assembled. . oo 22b
Beleotorecceccmccceaccecnmmaron 22i
Belector detent. oo aemmamm .o 2%
Link:
Pawl assambled, line space._.o--..- azb
Vibratoroe oo cccccmmeamoanen 44a
10086 dOBeccamcmmmmmmmemmmem e 31d
Lowering ¢haraoter. .ccvvecenaceouanan 80a
Tower rail 255embly. - cvececnecciaou- 1
Tubrieation. ccamme e ee oo mmaam ki
Mainspriog mechanism:
Adjuster and worm geAT...ea-.aae 19¢
Barrel brackeb_ . comoocenecneaeo 10e
DrawbANd. oo —ceememmeam—an= 19a’
Tnstallation. ceeeauacnmmermnan 20b
Removal. .o csmmmenmm—aae 20a
Bpring barrel.....-- T X 18b
Maintenanco and repair tooly..o oo 4
Manual TeVOTES. » ccccmammmmmunar=m== 40
Margin bail assembly .- ocoeeooomeae 64
Margin mechanism: : .
- Line look assembly. - caaoccmenan [i1:]
Margin bail assembly . oceoooo_ous 64
Margin release assembly. . ——_.oonao 67
Murgin atop assombly.ocsreanan-- 53
Set spring Assombly . cneooeoeoeao- 56
Margin releass assembly ..o ovoooeuae- 67
Margin stop assembly.eeuoecceeanna-- 63
Methods of alinernent..—-eueceea-eua- (i)
Motion adjustments. - .ooooooncua- 82
Moving charaoter laterally . _-eee-——- 60¢
Orisntatlon. cen e ccmmmamrmemem e 2
Paper {zed mechablem:
Card guide assembly. oo _cea-n 26
OyHnder. . o cevaesmumceccoaaane- 26c
Cylinder 8haft. oo —iamemaoaan 20b
Feed roll release mechanlom ... 26h
Large feed roll. oo onvccvoaaaaao 26d
Large feed roll arm support.....-- 262
Paper holder assembly . & cocmunen 28¢
Paper pan..——cormemnacmvemmea-= 26e
Small feed roll8.carecnncremeeaan-" 26
8mell feed roll support arme.. ... 26g
Paper holder assembly . oo —voomcaaane 26¢
PRper PAl. . ccccmarenrocccnneem—ennn 280
Pawl, line sPB06 oo oo ammeene 22¢
Pawl link, ling 8p8CE.cceeenecnconrean 226
Raok, caTTlagR - cccam e ca e . a2
Reok assembly, tabulator...ccococooo 47
Rajl, JoWeree e ocvemcea oo smmane 71
Raising charaoterv.occoccacoaaceann 89
Ralsing lowercase character- .o o--...- 60e
Ratchet:
Cylinder, line 8PECO..mmee—caomnee 23f
Cylinder, variable mechaniam_....  2de
Reassembly:
(6777 1 (-1 WS U . 70




Renssembly—Continued Paragraph
Tower rall. cevrccaenroco=re——n- Tle
Begment assembly oo - cacnccuus T2d

Release, ribbon feed. . —.---- oo 40d

Removal:

CATHIBEB coe oo mcmemmmmm e mmmmmem s t17a
Front cover plate.eeecccenauac-an Ta
Left baok cover plate. - ocnnooccn- 2]
Left carriege end cover plate ... Ba
Lett alde cover plate.uccccneeaa-- i3a
Lower rail assembly_ .o eeoam-- 7ia
Melnspring. « camecmmeecmmmavaaan 20a
Right back cover plate..-o-oe-nv 1la
Right carriage end cover plate.... 10c
Right side cover platé..—-uouve-- 12a
Hegment assembly .. ccccaee ceee-  T2b
Top cover plate_ o —voccmcerannn Ga

Repalr t008. . - ccececmmnomnmenroamn- 4

Return springs, rooker- . - —------n-- 81c

Roverse:

X5 ¢ VRS SR 40b
Arm, automatio lefb. . cccaonennn 4la
Arm, sutomatio right. - ccceccene. 41
Automatio ribbon_caceocveacrnan 41
CBMeaccarccncnccaiassmsnmanrss 41e
Dotenbennnnommemenacacasammmmmn 408
Handle o ovvaumce e mmmmmmm 400
Laver, automotio. o cceeearoceaans 41d
Manusl. ccceaenn- e R e e 40
Shaft, automatio. ccmeeomeaamnua- 4le
Ribbon assembiy.---v-an-- SR ——— 78
Tibbon cover mechaunism:
Adjustments befors removal. ccnuwn 43
Bichrome oAM. .- - -~ S 44f
Bighrome camshafb .o cvmmaar- 44k
Blohrome camshafl lover. . .c--c-v 444
Blohroms handle. - ccecnraaocnn ddg
Blohrome handle link_ . cvoeene 44k
Biohrome index and detent_ .- 444
Biohroma stenoil stop---a---- .. 441
Vibrator ceecccmeetacasdescan-s dde
Vibrator Are e ccvoccmammsemm=== 44b
Vibralor armrest_ .- cccaenceanenas 4de
Vibrator arm supporb. - oeneeun 44d
Vibrator linkeee —coeaccene- ————— d4a
Ribbon feéd mechanism:
Feed shafoc-coocreroemcammmnsn 88
Idler gear..---- hememcmEmmme - a7
Pinfon 0886 - ccamemcmrmmmm=roaa= 36e
Reverss 0aM . ..um-mamm=somcoo- 36d, 41a
8poo! assembly:
Spool brackels. . .oo-coeenmn- 36¢
Bpool CUPS..cccocmmamnomam - aeb
Bpools. oo aconneeane- i eamma 30a
Bpool shafts. - ccccacocmma- acd

Wormshalt assembly:
WOITM BEBT. ccmannanannnann 908

Wormshaft. . ---- il s OB
Wormsahaft pinfon-—ceecooeee 86b
Ribbon roverse:
Automatio: ‘
Automatio reverse arm, left__. 4la

Automatic reverse arm, Tight. 41b
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Ribbon reverss—-Continued Paraproph
Automatic—Continued .
Automatio reverse lever...... 41d
" Automatio reverse shaft. ... 4le
Raverss 0AM e cemcaurmnw-==- © 41e
Manual: .
Reverse AtM e eeeceecaca-—== 408
Reverse detenb. .- comueee een 40
Reverse handle. - cccmcccn--= 40a
Ribbon feed release. - -o.ca-o 40d
Right bask cover plate..ccoeeuumaoan- 11
Right carriage end cover plale ... 10
Right side cover plato. o cememenueaae 12
Ring and oylinder adjustment..._---- B2d
Rooker.c.occmcuanea { IR ) 8le
Rooker assembly - —c-ccoccnaceeen o 81
Rooker Jimit plates. o cceonccomaaa——- 3ib
Rocker eprings. - - crccemocaumeaenaa 3¢
Rod, gulde.-ccccmecmemncacasccaemer “15d
Roll: *
Escapement.—c-——cccneaceamme==- 8le
Guilde eeeecemmcccemmmmr e 16d
Hogmant assombly oo eoenooe — ol
Beleotor, line BPACE . ece v onaemenmmnm- 22¢
Saleotor detent, line space. .- - ouunee 22§
Barinl number-a——cccrmmcmmmaem e 3
Bat spring assembly oo oo ocommaannoun b5
Shaft:
Automatlo reverso.ee. ——comeeee-o 41¢
BPOO e ccmcmracmemavmacmeom——— a6d
Shift axm assembly oo eemamaean a0
Shift mechaniam:
Adjustmenta. ..o oomaieaoaenn 02
I{ey laver assembly . .coacnvomcu- 60
Segment asterably:
Components. . .ot onmeurnoa- 61b
Disassombly. cccecccmecen-- 72z
Funotion.eececaa- mom——— 6la
Installation. —cc-cecccneaean T2
Operatlon. ceveamccaroamnen- 8le
Renssembly.ccooceccccraceen 72d
Removale e oo macmmnraoou- 72b
Shift arm assembly oo cvrana a0
8hipment and 8LOTARE. . cauromnm - . 78
Small feed roll8. v e ca e 20f
Small fead roll supporb arma. .. ccevue- 20g
Spacebar meghanlsm . .oiaameaoenian a8
Bpeoial LO0MB. ocucmenrea e 4
Spoo! braoketd. .- —coceoocmunan Se— 86c
Bpool SUPS...ieasrom e e mee e mnnn 36b
BpoolS oo eancamee e 36a
Spool Bhafls. cocammomem oo mmee 86d
Bpring, klokbaok. o aceeouanaman-s 81c(2)
Spring barrel:
Mainsprng. - —cmemwoocommnreen 19
Braokst. - —couecenr-emearemesa== 102
Bhaft. e oo umeveceammae———amme-n= 10d
Spring retUrn .o occeeencnmaarammaoon B1c(1)
Hprings, TOSKE e e cmmea o memommmme s 3o
Stenoll stop, bichrome..cooeoocoooo-- 44
Stook NUMbBAT . oceeaccaoenmar-mne== 4
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Strafghtening charaotor. . .. ccmameunsn 69d g4  Variable mechanism—Continued .
Support 18il, CATHAGE -3 wmescmeeenaal 166 8 Fraotiona! oylinder end..cneecaa—- 24s 16
"Pabulator mechsnism: - Frautl;nal oylinder end tongue
L1 . 244 15
irak: assembly e :g ; :g Variable kaob and line space re-
e e leass 100, e ceveeuccncaaaranaan 24% 16
Rack assembly. oo oo 47 87
Vibrator. e e ccccccmcim e 44s B4
Tongue washer, fmntionnl oylinder end. 24d 16 .
Tone B A Amo i 44 B4
T°° """ 1 - ;. """""""""""" 6 4 Armrest, ..o cecnuecconarereee—- 44q a4
Op €OVAr PIALA on: ——eemce-eeeees ¥E Arm sUPPOrt. oo inmam e e 44d 84
Trip, cacapement. ... SO — 28 20 Link } ddg 82
Troubleshooting chart_ .o veccmanean 76 61 TToTTEoTETSTooomsmsmsseTeTe :
Universal bar. o coceceveeunanemanaae 20 onp  Washer, fongue_ ..o 244 16
Variable Knob..aon oo oo cevemmmeaans 24b 14  Wheo, escapement. .. .cooeoacaaaaeus 82d 26
Variable mechanism: L 8be 20
Cylinder knob_ ..o oocaee wanme PMa 14 Wormshafb. ..o eeenae mmmmmamman 8ba 27
Cylinder ratchet. e oo ooooaemnen e 16 Wormshaft assembly .o ooooacooeene. 86 27

[AG 418.51 (2 Dec 64)]
By oRDER OF THE SECRETARIES OF THE ARMY AND THE AR Foros;

- M. B. BIDGWAY,
@eneral, United States Army,
Orric1aL: Ohisf of Staff.
JOHN A, XLEIN,
Major Gensral, United Statea Army,
The Adyutant Gleneral.

N. . TWINING,

OrFrI0IAL: Chisf of Staff, United States Air Force.
E. B. TORO, -3
Oolonal, United States Air Foree,
Air Adjuiant Feneral.
DistaingTioN:
Aotive Army: ' :
.+ Tec Sve, DA (1) USMA. (1) Units organized under follow-
TOMG (25} - QM Sch (15) ing TOE%s—Continued
Tec Sve Bd (1) (en Depots (8) 10127, QM. Parts Co (8)
AFT (2) QM See, Gen Depots (6) 10-237A, QM Relm & Maint
Army A A Comd (1) QM Depots {6 Co Smbl (8)
08 Maj Comd (6) OS Sup Agsncies (8) 10-227, QM Clo-Gen Sup
Log Comd (1) MAAG (1) Depot Co (8)
MDW (1) Mil Men (1) 10427, QM Mech & Metnl
Armies (8) Units organized under follow- Rep Co (8)
Corps (1) ing TOE's: 10-521, Hq & Hq Co, QM
Div (1) 10-17, QM Co, Inf or Abn Depot (8) .
QM Gp (1) - Dw (8) 10-536A, HFq & Hq Det, QM
QM Bn (1) 10-48, QM ¥ld Svc Co, Bn (1)
Ft & Cp (1) Armd QM Bn (3)
N@: None.
USAR: None,
‘Unless otherwise noted, distribution applies to ConUS and overseas. '
For explanation of abbroviations used, see SR 320-60-1. - .
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