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1. GENERAL DESCRIPTION 

1. 01 This section has been revised to include 
re cent engineering changes and to add 

late 35 type equipment. 

1. 02 In the descriptions and principles of 
operation used In thls section, a basic 

printer mechanism equally applicable to .both 
units covered la presumed. IUnlesa spec1!1cally 
limited to a certain unit, all descriptions and 
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Figure 1 - Friction Feed Typing Unit 
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Figure 2 - Sprocket Feed Typing Unit 
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Illustrations may be considered as pertaining 
to both the friction feed typing unit and the 
sprocket feed typing unit. Variable or optional 
features of either or both printers are consid
ered separately after discussion of the basic 
printer. 

1.03 Unless stated to the contrary, references 
in the text to left or right indicate 

the operator's right or left, racing the front of 
the unit, the selector mechanism at the right, 
and the type box at the front. In Illustrations, 
unless specifically labeled otherwise, it is as
sumed that the equipment is being viewed from 
the front. Pivot points are shown in the draw
ings by circles or elipses which are solid black 
to indicate fixed pivot points and crosshatched 
to Indicate floating points. 

1.04 With the main shaftunderpower(associa-
ted equipment main power supply on), 

the typing unit is described as running closed 
when a steady current (marking) condition Is 
maintained In the signal line and no signal in
telligence Is received. It Is described as running 
open when a no cur:reot (spacing) condition Is 
maintained through an interruption In signal 
line current . 

1.05 The typing unit Is an electro-mechanical 
device to translate eight level signal code 

combinations sequentially received in an 11.0 
unit transmission pattern into mechanical ac
tions which print the message and perform func
tions Incidental thereto. The friction feed 
typing unit (Fig. l) prints the message upon 
single or multiple copy paper from a five inch 
wameter roll. The· sprocket feed typing unit 
(Fig. 2) prints the message on flat folded form 
feed paper with marginal perforations spaced 
to flt the sprocket teeth on the typing unit platen. 

1.06 Motive power for operation of the typing 
unit is received through the intermediate 

gear mechanism of the base or keyboard base on 
which the unit is mounted. Power is applied to 
the driven gear, centrally located on the main 
shaft at the rear of the typing unit. The main 
shaft rotates at a constant speed to operate the 
equipment at speeds of 60, 75 or 100 words per 
minute, depending upon external gear ratios. 

1.07 Six all-steel internal expansion clutches 
convert the rotary motion of the main 

shaft to the linear mechanical requirements · for 
operation of the printer. The clutches rotate 
with the main shaft when engaged and do not 
rotate when disengaged (latched). From left 
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to right in their installed position on the main 
shaft, the clut ches control the type box, line 
feed, spacing, function, code bar and selecting 
mechanisms, respectively. 

1..08 The line feed and spacing clutches on the 
friction feed typing unit are each provided 

with three sets of stop lugs (six sets on the 
sprocket feed unit), permitting operation of as
s.ociated mechanisms through one-tltird (or one
sixth) of a revolution of the main shaft each time 
they are engaged. 

1..09 Clutch engagement usually is initiated by 
an incoming electrical signal code which 

Is sensed by the selecting mechanism. The selec
tor, code bar and function clutches operate on 
each incoming signal. The spacing and printing 
clutches normally operate on each incoming sig
nal, but these Operations may be suppressed if 
the code combination received represents a func
tion ror which there is no grap .hic (printed) 
equivalent. The line feed clutch normally does 
not operate except in response to a code for 
the line feed function . Both the line feed and 
spacing clutches, however, may be operated In
dependently of all other mechanisms by a direct 
mechanical linkage to the associated keyboard or 
base for local line feeding or spacing or carriage 
return functions. 

1.10 The selecting mechanism, In addition to 
the clutch, Includes a two-coll magnet 

in series with the external signal line. The 
magnets are operated on a 0.500 ampere cir
cuit from a selector magnet driver in the elec • 
trical service unit. A range finde·r is used to 
refine the mechanical orientation o! the selector 
to the signaling code. 

1.11 The code bar mechanism, when positioned 
by the selecting mechanism to correspond 

to the Input code intelligence, sets up mechanical 
requirements for type box positioning, printing 
and stunt box operation. 

1. 12 The type box is capable of vertical and 
horizontal positioning in response to the 

permutations set up by the code bar mechanism. 
When positioned to correspond to the Input code 
Intelligence, the type box presents a single type 
pallet with the embossed graphic equivalent of 
the selected code for printing. Printing is ac
complished when this pallet is struck by the 
print hammer to press an inked ribbon against 
the paper, which Is supported by the typing unit 
platen. 



1.13 The spacing mechanism moves the type 
box and printing mechanism one charac 

ter to the right each time a graphic character 
is received and imprinted. A suppression mech
anism prevents spacing on receipt of certain 
non-typing functions. On sprocket feed typing 
units, the spacing mechanism permits horizontal 
tabulation to the right across the page to pre
determined st.Op positions. 

1.14 The line feed mechanism permits single 
or double line advance of paper in the 

platen mechanism when the code combination 
for this fw,ction is received. The fw,ctlon may 
also be initiated locally through mechanical · 
linkage with the base or keyboard base . On 
sprocket feed typing units, the line feed mech
anism Is adapted to vertical tabulation and to 
rapid form feed out. 

1.15 The stunt box 0perates In response to 
permutations equivalent to non-typing 

fWlctlon code combinations set up in tbe code 
bar mechanism. The stw,t box mechanisms 
initiate either mechanical or electrical switch
ing sequences for operating theassoclatedfw,c
tlon or for the contr ol of external equipment. 

PHYSICAL DESCRIPTION (Fig. 3 and 4) 

1.16 The mechanisms and sub-assemblies of 
which the typing unit Is constructed are 

mounted upon or suspended between the left and 
the right side plate assemblies and the front 
plate assembly. The selecting mechanism Is 
mow,ted on the right side plate. The main 
shaft, code bar mechanism, platen and paper 
feed mechanism, type box and stunt box are 
suspended between the side plates. The type 
box positioning and printing mechanisms are 
located in the front plate assembly . 

1.17 The selecting mechanism is mow,ted 
arow,d the right end of the main shaft. 

It Includes a two-coll magnet, a selector cam 
clutch and a range finder. By means of the 
range finder, the selecting mechanism can be 
adjusted In re latlon to the signal code. 

1. 18 The code bar mechanism consists of the 
code bar positioning mechanism, which 

Is operated through the selector cam clutc h, 
the code bars, which operate the type box posi
tioning and stWlt box selec tion mechanisms, 
and the printing suppression mechanism. The 
suppression mechanism Is located at the left 
end of the code bars. 
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1.19 The s!Wlt box mechanism, when one oflts 
operating components is selected by the 

code bar mechanism, is operated by a fw,ctlon 
ball and a stripper bail. Completion of the selec
ted fWlctlon Is accomplished either by electrical 
switching, through various switches mow,table 
on top of the stw,t box, or by direct mechanical 
linkage to printer mechanisms , such as the car
riage return and line feed functions. 

1.20 The line feed mechanism Is operated 
through the line feed clutch and levers 

and gears mow,ted on the left side plate. On 
sprocket feed typing units so equipped, the 
vertical tabulation mechanism is also mounted 
on the left side plate, as Is a solenoid operated 
form feed mechanism. &th mechanisms operate 
through the line feed clutch. 

1.21 The printing mechanism located in the 
front plate assembly is Operated by a shaft 

suspended between the side plates. The mechan
ism includes horizontal pOsi.tioning mechanisms 
operated by the code bars, s:pacing mechanisms 
and carriage return, and the print hammer 
mechanism. When mechanically conditioned by 
the code bar mechanism, the ·prlntlng mechanism 
prints the selected character and spaces to the 
next printing area on the paper, or spaces with
out printing on units so equipped, tabulates 
horizontally, or returns the type box to the left 
hand printing margin. 

1.22 The type box Is positioned vertically by 
a code bar operated linkage in the right 

side frame and horizontally by the front plate 
mechanism. The removable type box, with in
dividually removable pallets for each graphic 
character representation r equir ed in the signal 
code, moves from left to right In front of the 
platen . As each code combination Is set up In 
the code bar mechanism, the vertical and hori
zontal positioning mechanisms and the shift 
mechanism locate the selected graphic characte r 
in position for printing. 

1.23 A ribbon feed mechanism passes an inked 
fabric ribbon between the type box and 

the paper. The ribbon mechanism advances the 
ribbon horiz ontally when each charact er has 
been printed. The mechanism automatically re
verses the direction of ribbon feed when one 
of the two ribbon spools has been emptied. 

1.24 The platen and paper feed mechanisms 
are located at the top of the printer, 

between the two side plates. A manual paper 
or form feed out knob Is located at the top of 
the left side plate. Paper is fed from a supply 
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Figure 3 - 35 Typing Unit (Fric tio n Feed) (Right Rear View) 

at the re ar of the printer either by friction 
feed or on sprockets located on the ends of the 
platen. 

1.25 Mechan ical off - line control of line feed 
and carriage return functions fr om the 

local base or keyboard base is accomp li shed 
thr ough linkage of the base and the function 
trip mechani sms involved. A sole noid opera
ted for m feed mechanism at t he rear of the 
left side plate is peculair to sprocket feed 
typing units so equipped. 

TECHNICAL DATA 

A. Approximate Dimensio ns 

Width 
Depth 
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15-1/2 inches 
10-1/2 inches 

Height . . . .. 
Weight 

Friction Feed 
Sprocket Feed 

B. Signa l 

CO<le . 

Cur r ent . 

9-3/ 4 inches 

19 pounds 
22 pounds 

Sequential, 11-unit, 
Start-Stop 

0. 500 amperes 

C. Electrical Require ments 

1.26 All electri cal requirements for ope rati on 
of the 35 typing unit are supplied through 

a.ssociated equipment, such as a base, keyboard 
base or electrical service unit. Refer to the 
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Figure 4 - 35 Typing Unit {Sprocket Feed) (Left Front View) 

applicabl~ section for a detailed discussion of 
the signal and power input. All electrical con
nections to the typing unit are made through a 
cable connector mount ed just above the selecting 
mechanism on the right side plate. 

1.27 A 500 milliampere DC signal current is: 
required to operate the selector magnets. 

1.28 Electrical contacts for certain variable 
features, such as the paper out alarm 

and the form out alarm, horizontal tabulator, 
vertical tabulator and form out and the local 
form out solenoid require ll0 v ac circui try. 
The circuits to stunt box switching contacts are 

generally ll0 v ac, but th ,e specific nature of 
these circuits depends upon the external controls 
operated by the contacts. 

2. PRINCIPLE S OF OPERATION 

2.01 The basic function of the 35 typing unit 
Is to r~ord lnpageprinte<lforminforma

tion received from a signal line in the form of a 
signaling code combination which represents 
characters or functions. The typing unit trans
lates these electrical code combinations into 
mechanical motions which impr int the message 
or in11iate the indicated function, such as line 
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feed, carriage return, or signal bell. Printing 
is accomplished through an inked ribbon upon 
paper rolled around a horizontally stationary 
platen while the type and printing mechanism 
move from left to right across the page. All 
operations of the typing unit are performed 
automatically ln response to input signal code 
combinations . A few local off-line functions 
such as line feed, carriage return or form 
out may be Initiated Independently of the signal 
line from th e local ke0yboard or base mechanism . 

2.02 Character representations, or graphi cs, 
are the alphabetic, numeral or symbol 

intelligence equivalent of the input code combi 
nations. Function representations are the coded 
equivalent of non-typing Operations auxiliary to 
reception of the graphics, suchasl1nefeed,car
riage return, or signal bell. 

2.03 The speed of 0peration of the equipm ent 
is usually given In operations per minute . 

Speed in words per minute Is roughly one-sixth 
of the operations per minute. The typing unit 
is designed to Operate at 60, 75 or 100 words 
per minute, depending on the gear ratio used on 
associated equipment. 

GRAPHIClMARKINGi--- - 1 1·---, ____ I --,___ I 
UCODE SPACING'--·---'· '--· ---' · '-· - --'· '----' · --- ------ ----

START N0. 1 N0.2 N0.3 N0.-4 N0,5 N0.6 N0.7 N0,8 STOP 

G!~~~~ 1:::11::1---,---1 __ 1·-·-1 ___ I --I - I -~-------

START { ALWAYS 
SPACING 

NO. 1 
{ SPACING OR 

MARKING 

NO. 2 { SPACING OR 
MARKING 

NO. 3 { SPACING OR 
MARKING 

NO. 4 { SPACING 0~ 
MARKING 

NO. 5 
{ SPACING OR 

MARKING 

NO. 6 {SPACING OR 
MARKING 

NO. 7 
{ SPACING OR 

MARKING 

NO. 8 {SPACING OR 
MARKING 

STOP { ALWAYS 
MARKING 

TRANSMISSION 
SEQUENCE 

® 

I UNIT 1 UNIT 1 UNIT 1 UNIT 1 UNIT 1 UNIT 1 UNIT 1 UNIT 1 UNITI 2 UNITS 

l+-- --- ----- - 11 UNITS OF TIME 

Figure 5 - 11.0 Unit Transmission Pattern Signaling Code 
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SIGNALING CODE (Fig. 5) provide an even number of marking pulses for 
each combination. The Intelligence bits are 
preceded by a start bit (always spar ' ng and are 
followed by two stop bits (always marking). 
Thus each combination const.sts of 11.0 units of 
time (referred to as an 11.0 unit transmission 
pattern). The start and stop bits ensure syn
chronization between the transmitting and re 
ceiving equipment by bringing the receiving 
equipment to a complete halt at the end of each 
combination. 

2.04 Information Is received by the typl.ng 
unit in the eight levelAmericanStandard 

Code for Information Interchange (ASCII). Each 
character is represented by a sequential com
bination of cUErent and no-current time Inter
vals. Intervals during which curre nt !lows In 
the signal circuit are referred to as marking 
and those during which no current flows as 
spacing. Each combination includes eight bits 
that carry the Intelligence , each of which may 
be either marking or spacing (except the eighth 
bit). The eighth bit Is always marking unless 
the set is equipped to provide an even parity 
output. With even parity , the eighth bit may be 
either marking or spacing In order to always 

CODE LEVEL 

I .,, 
z 2 
0 3 
;::: -
<( 

4 .... z 
5 w .,, 

! Q 
w 
!I: 
w 
"" 
"" w I .... 
u 
~ 
<( I 
:,: 

!~ u 

! f . 
V) z 
0 
;::: 
<( 

z 
w .,, 
w 
!I: 
w 
"" z 
Q .... 
u z ::, ... 

!f 

MARKING - e 

2.05 The code representat ions for the graph-
ics U and * are Illustrated in Fig . 5. In 

these combinations, alternate marking and spac 
ing condition for the intelligen ce bits are re 
quired. 

SPACING - 0 X - SEE 2.04 

o e o e o e o e o e o e o e o e o e o e o e o e o • o • o • o • 
oo ee oo ee oo ee oo ee o o ee oo ee oo ee oo ee 
0000 •••• 0000 •••• 0000 •••• 0000 ••·· 

00000000 •••••••• 00000000 •••••••• 
0000000000000000 •••••••••••••••• 
0000000000000000000000000 0 000000 

•••••••••••••••••••••••••••••••• xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
@ A B C D E F G H I J K L M NO p Q R S T U vw X y z [ \ J ++ 
pP ! " , $ % & ' ( ) . + 

' 
- . / 0 I 2 3 4 5 6 7 8 9 : ;< • > ? 

•••••••••••••••••••••••••••••••• 00000000000000000000000000000000 

•••••••••••••••••••••••••••••••• 
00000000000000000000000000000000 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ,, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
X X X X X X X X X X X X X X X X < X X X X X X X X X X X X X X X 

Q 
w 
w z .., ... .., ...... 0 :j ~ <( ~ w <( :i: "" zz ...... u ~ .... :::, .., z .... {) 

:::, 00 00 z.., :::, 00 00 "' :::, 
.., 

t.; 0 g "" ► 0 ., . ~ z w w • :::; > ;;: >< ;;;; >< ;;;; ffi 0 - N M .. 
"' w w w 3:: "" .., ... :,: .... "" .,, .,, w "' .,, .,, .,, "' "' "' 

.,, 

w 
Q .... 0 :::, 
~ 0 

" u :; ~ !l 
<( <( w a: 

• ••••••••••••••••••••••••••••••• •••••••••••••••••••••••••••••••• xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

Figure 6 - Graphic and Function Code Represe ntations 
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2.06 The total nu,mber of permutations of an 
eight level, eleven unit code (with the 

eighth level always marking) istwototheseventh 
power, or 128. Speclflc character and function 
r epresentati ons may vary with equipment. The 
chara cters (graph lcs) and functions commonly 
represented on associated keyboar<!s are ill11s
trated, with their signal code equivalent, in 
Fig. 6, Function representations which are 
blank are unassigned in the current applica
tion, but the equipment can be readily adapted 
to their recognition and execution. For a more 
complete discussion of the signaling code, refer 
to the applicable section. 

GENERAL OUTLINE OF OPERATION (Fig . 7) 

2.07 The relationship of the operating mechan-
isms of the 35 typing unit are illustrated 

in the block diagram (Fig. 7). Rotary motion 
from the intermediate gear mechanism of an 
associated base or keyboard base is applied to 
the main shaft, whlch turns constantly as long as 
the associated unit Is under power. A 0.500 
ampere signal to the selector magnets Initiates 
operating sequences. The application of 115 v ac 
circuits to the stunt box and to various switches 
and controls is dependent upon external circuitry 
and associated equipment. 

2.08 The signaling code combinations are ap-
plied to the selecting mechanism through 

pins l and 2 of the cab le connector located just 
above the selector magnets. The start pulse 
(spacing) of each code combination permits the 
start lever to fall to the rear behind the magnet 
armature and rotate to trip the selector cam 
clutch, The range finder mechanism permlts 
adjustment of the angular relationship of the 
trip-off point to the optimum quality incoming 
line signal. 

2.09 The selector cam clutch is driven by the 
main shaft, like the other clutches. When 

it is engaged by the main shaft, however, it ef
fectively converts t he Incoming electrical signal 
Into mechanical marking or spacing operations 
which are equivalent to corresponding bits in the 
signal code. 

2.10 The code bar clutch Initiates mechanical 
actions which position the code bars in 

patterns determined by the selecting mechanism 
(marking-left, spadng-r!ght), and condition the 
printer for type box positioning, function selec
tion and printing. A cam operated by the code 
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bar clutch operates the function clutch and type 
box clutch trip mechanisms. 

2 .11 The function clutch controls the function 
bail and the stripper bail, The function 

bail permits transfer of intelligence from the 
code bars to the f11Dction mechanism and, upon 
receipt of a function code, operates the function 
linkage or switch or contact corresponding to 
the Input signal code . The stripper bail resets 
selected function mechanisms. When the input 
signal calls for carriage return function, direct 
mechanical linkage between the stunt box and 
the spacing mechanism initiates this function. 
When the Input signal calls for line feed, the 
function mechanism trips the line feed mechan
ism, engaging the line feed clutch, 

2.12 The line feed clutch operates mechani cal 
linkages which advance the paper one or 

two line spaces by rotating the platen. On 
sprocket feeo typing unlta so equipped, the 
vertical tabulati on mechanism and form out 
mechanism also operate the line feed clutch 
trip mechanism. 

2.13 The code bar mechanism (Par. 2.10) and 
the code bar clutch operate in combina

tion either to trip or to block the tripping of 
the type box clutch. In the latter case, all print
ing mechanisms are !die as print suppression 
permits performance of a function without inter
ference with the page printed message. When 
the type box clutch is tripped, it initiates mech
anisms involved In vertical positioning of the 
type box, shift, horizontal type box positioning, 
ribbon feed and printing, The main rocker ball 
provides power from the type box clutch (and 
main shaft), and the code bars determine the 
specific application of that power required for 
each Input signal code combination representing 
a graphic. A cam plate on the main rocker bail 
trips the spacing clutch stop mechanism to 
engage the spacing clutch, except when spacing 
is suppressed. 

2.14 The spacing clutch, when tripped by the 
cam plate on the printing mechanism 

main rocker bail, advances the type box and 
printing hammer one character space to the 
right across the paper. Spacing suppression 
may be initiated by the function mechanism, to 
permit execution of a non-typing function with
out interference with the page pr lnted message, 
by the carriage return mechanism or by the 
printing mechanism when the type box reaches 
the end of a pr inted line. A horizontal tabulation 
mechanism, on units so equipped, operates 
through the spacing clutch. 
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2.15 The type box, positioned by the printing 
and spacing mechanisms in accordance 

with intelligence set up in the code bars, pre
sents a single graphic in printing position for 
each unsuppressed operating cycle. At the 
proper moment, with the type box locked In 
printing position, a spring loaded print hammer 
is released to tap the selected type pallet 
sharply against the inked ribbon and the paper 
or form. A cleanly imprinted graphic charac
ter cor r espond ing to the input signal code com
bination results, and the printing mechanism 
trips the spacing clutch to move both the type 
box and the print hammer to the next horizon
tal printing position to the right. 
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MAIN SHAFT (Fig. 8) 

A. General 

2.16 The main shaft Is located in the lower 
rear portion of the typing unit, support

ed in the two side frames in ball bearings. It 
extends the full width of the printer. 

2.17 Centrally located on the shaft are two 
driving gears. The larger gear meshes 

with the Intermediate gear mechanism of the 
associated base or keyboard base to transmit 
power from the motor to the typing unit. The 
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Figure 8 - Main Shaft 
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SHOE SPRING 

SHOE LEVER 
SPRINGS 

SHOE LEVER 

LUG ON DISK 

SHOE LEVER DISK 

Figure 9 - Three Stop Clutch 

smaller gear drives the signal generator mech
anism or an associated keyboard base . 

2.18 Power take off from the constantly ro-
tating main shaft is controlled by six 

clutches, each of which, when tripped (en
gaged, or unlatched) drives its associated mech 
anism. From the right end of the shaft, th ese 

LUG ON CAM DISK 

DRUM 

PRIMARY SHOE CLUTCH SHOE LEVER 

Figure 10 - One Stop Clutch (Disengaged) 
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<Clutches may be identified as the selector 
c lutch (with cam sleeve), the code bar clutch, 
the function clutch, the spacing clutch, the line 
feed clutc h and the typeboxclutch. The sequence 
in which these clutches are tripped is, selector, 
code bar, function, type box, spacing and line 
feed. However, the type box and spacing clutch 
engagement may be suppressed under certain 
operating conditions, and the line feed clutch is 
operative only upon a specific set of input signal 
code combinations. 

2.19 The spacing and line feed clutches are 
three stop clutches (Fig. 9), each per

mitting their associated mechanism to operate 
through one-third or a revolution of the main 
shaft. All other clutches are one stop clutches 
(Fig. 10 and 11), operating through an entire 
revolution of the main shaft. 

B, One Stop Clutches (Fig, 10 and 11) 

2.20 The clutc h drums are attached to and 
rotate with the main shaft (Fig. 8). In the 

disengaged position, as shown In Fig. 10, the 
clutch shoes do not contact the drum, and the 
shoes and cam disk are held stationary. Engage
ment is accomplished by moving the stop arm 
(Fig. 11) toward the rear of the typing unit, away 
from the clutch, thus releasing stop lug A and 
the lower end of shoe lever B (Fig. 11). The 
upper end of lever B pivots about its ear C, 

LUG ON CAM 0ISK 

SECONDARY SHOE 
DRUM 

CLUTCH SHOE LEVER 

Figure 11 - One Stop Clutch (Engaged) 



which bears against the upper end of the 
secondary shoe and moves Its ear D and the 
upper end of the primary shoe toward the left 
until the shoe makes contact with the notched 
inner surface of the rotating drum at point E. 
As the drum turns counterclockwise, It drives 
the primary shoe downward !lQ !!lat it l!gain 
makes contact with the drum at point F. There, 
the combined forces acting on the pr imary shoe 
cause it to push against the secondary shoe at 
point G. The lower end of the secondary shoe then 
bears against the drum at point I. The forces 
Involved are multiplied at each of the preceding 
steps. The aggregate force is applied through 
the shoes to the lug J on the clutch cam disk, 
and the disk and attached ca m turn in unison 
with the drum. 

2.21 Disengagement Is effected when the lower 
end of shoe lever B str ikes the stop arm. 

Lug A and the lower end of the shoe lever are 
brought together (Fig. 10)1 and the upper end 
of lever B pivots about its ear C and allows its 
other ear D to movetoward the right. The upper 
spring then pulls the two shoes together and away 
from the drum. The latch lever seats In the In
dent In the cam disk , and the cam is held in its 
stop position until the clutch Is again engaged. 

C. Three Stop Clutches (Fig. 9) 

2.22 Two of the clutches, spacing and linefeed, 
have three sets of lugs equally spaced 

about their periphery. The action is as described 
In Par. 2.20-2 .. 21, but the clutch is permitted to 
rotate through only one-third revolution befo r e 
the stop lever and latch lever halt its motion. 

D. Six Stop Clutc hes 

2.23 On the s_procket feed typing unit, the line 
feedclutch has six stops (instead of three, 

as on the friction feed typing unit). The six sets 
of lugs are equally spaced about their periphery 
and the action Is the same as that described in 
Par. 2.20 -2.21, but the clutch Is permitted to 
rotate through only one-sixth revolution before 
the stop lever and latch lever halt its motion. 

SELECTION 

2.24 The selecting mechanism consists of two 
magnet coils, an armature with an anti 

bounce stop, a. se lector cam clutch, and the as
sociated levers, arms, bails and slides neces
sary to convert the electr ical bits of the start
stop code to the mechanical arrangements which 
govern the character to be printed and the func 
tion to be performed. The selector cam clutch 
assembly comprises, from right to left (Fig. 8), 
the clutch; the stop arm bail cam; the eighth, 
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first, second, third and fo,urth selector lever 
cams; the cam for spacing and marking lock 
levers; the fifth, sixth and seventh selector lever 
can1s; the push lever reset bail cam; and the 
code bar clutch trip cam. 

2.25 During the time in which a closed line 
circ uit (marking) condition exists, the 

selector magnet coils are ,e,,ergized and hold 
the se lector armature against the se lector mag
net pole pieces. In this stop position, the selec
tor armature blocks the start leve r (Fig. 12). 
While the signal for any cllaracter or function 
is being received, the start (spacing) bit re
leases the selector armature which, under the 
tension of its spring, moves away from the 
magnet cores, and thus W1latches the start 
lever. The start lever rotates cloc kwise (as 
viewed from the right) under tension of its 
spr ing, moving the stop arm ball Into the indent 
of the first cam. As the stop arm ball rotates 
about its pivot point, the attached stop arm is 
moved out of engagement wit h the clutch s hoe 
lever. The se lector cam clutch engage s and 
begins to rotate. The stop arm ball Immediate ly 
rides to the high part of its cam, wher e it 
remains to hold the start lever away from the 
selector armature during the reception of the 
signal code combinatio n. When the stop bit at 
the end of the signal code combination Is 
received, the selector armature Is pull ed up 
to block the start lever. Thus, the stop arm bail 
Is prevented from dropping into the indent of its 
ca m, and the attac hed stop arm is held so as 
to stop the clutch shoe lever . The clutch cam 
disk upon which the latch lever rid es has an 
indent as Its stop position. When the clutch 
shoe lever strikes the stop arm, the Inertia 
of the ca m disk a.ssembly causes it to continue 
to turn until its lug makes contact with the lug 
on the ·c lutch shoe lever . At this point, the 
latch lever drops into the Indent In the cam 
disk, and the clutch is held disengaged until 
the next start bit Is received . 

2.26 The series ot seven selecting leve r s (the 
eighth position, always marking , Is not 

equipped with a selecting lever) and a marking 
lock lever ride thei r respective cams on the 
selector cam clutch. As the marking or spacing 
signal bits are applied to the selector magnets, 
the selector cam clutch rotates and actuates 
th e selector levers . When a: spacing bit Is re
ce ived, the marking lock lever is blocked by the 
end of the armature, and the spacing lock lever 
swings toward the rear, above the armatu r e, 
and locks it in the spacing position until the next 
signal bit is received. Extensions on the marking 
lock leve r prevent the sel,ector levers from 
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START CAM 

INDEXING 
LOCK STUD 

RANGE FINDER 
KNOB 

RANGE SCALE 

RANGE FINDER 
SECTOR 

DOWNSTOP 
BRACKET 

SELECTOR 
ARMATURE 

CLUTCH DISK 

CLUTCH SHOE LEVER 

CAM DISK LUG 

(RIGHT SIDE VIEW) 

Figure 12 - Selector Clutch and Range Finder 

following their cams (Fig. 13). When a mark 
ing bit is received, the spacing lock lever Is 
blocked by the end of the armature, and the 
mark ing lock lev er swings to the rear, below 
the armature, to lock it in the marking position 
until the next signal bit is received. During this 
marking condition, the selector levers are not 
blocked by the marking lock lever and are per
mitted to move against their respective cams. 
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The selecting lever that is opposite the indent 
In Its cam while the armature Is locked in 
marking condition swings to the rear, or se
lected, position momentarily. 

2 .27 Each selecting lever has an associated 
push lever which drops Into a notch on 

the top of the selecting lever when th e select
ing lever falls Into the indent in its ca m. As the 

) 
~ 

\ 
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selector cam clutch rotates, each selecting 
lever is moved forward as it rides to the high 
part of its cam. Selected (dropped) push bars 
are also moved forward. Unselected push 
bars remain in the rear position, on top of the 
notch of the selecting lever. When all seven 
code bits have been received, push levers are 
held In their selected or unselected p0s!tlon 
until the next stll.rt bit is received. 

2.28 When the subsequent start bit is received, 
the cam clutch is again engaged. The 

NO. 4 
TRANSFER 

LEVER 

NO. 4-
INTERMEDIA TE 

ARM 

(RIGHT SIDE VIEW) 

PUSH LEVER 
RESET BAIL 
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push lever reset bail, following its cam, un
latches the selected push levers. The push 
levers then return to their unselected (rear) 
position under their spring tension. 

ORIENTA TlON 

2.29 In order t9 establish tlhe operating mar-
gins for the typing unit, it is necessary 

that the sampling or the signal by the selecting 
mechanism occur at the most favorable portion 
of the signal element. This Is• referred to as 
orientation. 

SELECTOR 
ARMATURE 

EXTENSIONS 
ON MARKING 

LEVER 

SELECTING 
LEVER 

Figure 13 - Selecting Mechanism and Transfer Mechanism 
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TRANSFER--------"':: 
LEVERS 
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NO. 7 
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REAR CODE BAR 
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SHIFT LEVER 
LINK 

SHIFT LEVER 

~:>:-::::=---../ DRIVEARM 

~.,.I,::~ SHIFT LEVER 
DRIVE SHAFT 

Figure 14 - Code Bar Mechanism 

2.30 When the range finder knob (Fig . 12) is 
pushed inwa r d and ro tated, its attac hed 

range finder gear moves the range finder seetor 
(which mounts the stop arm bail, stop arm and 
latch lever ) either clockwise or counterclock 
wise about the selector cam clutch. This changes 
the angular position at which th e se lecto r cam 
clutc h stops with respect to the se lecting levers. 
When an optimum se tting Is obtained, t he range 
finder knob is released. Its inner teeth engage 
the teeth of the indexing lock stud to lock the 
range flnder meeha nis m in positio n. The setting 
may be read on the range finder scale opposite 
the fixed index mark. 
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PRINTING MECHANSIM 

A. Code Bar Mechanism (Fig . 14) 

General 

2 .31 The character pri nted or the function 
exeeuted by the typing unit is basica lly 

determined by the code bar mecha nism, to 
which the input signal Intelligence, transla t ed 
into mechanical form, is transmitted from t he 
seleeting mechan is m push bars. The code bars 
are positioned by code bar shift bars which 
move to t he left for marking and to t he right 



u 

J 

CODE BARS 

0 

CODE BAR 
SHIFT BARS 
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-----------~ ~□ ~~DD --------
TRANSFER 

(TOP VIEW) LEVERS 
1765 C432 1 CODE BAR 

SHIFT LEVERS 

Figure 15 - Code Bar Shift Bar Positioning 

for spacing. The shift bars, positioned to the 
rear for marking and forward for spacing, are 
pushed into marking position by selected push 
bars through a mechanical linkage Intermediate 
arms and transfer levers. 
> 

2.32 Power to position the selected code bar 
levers, and through them the code bars, 

is supplied by the code bar clutch. The code 
bar clutch ls engaged by its cam on the selec
tor cam clutch (Par. 2.24). The code bar 
c lutch also drives a cam through which the 
shift mechanism is operated and the function 
and type box clutches are engaged. 

2.33 At the left end of the code bar mechanism, 
a printing suppression mechanism is 

operated by the code bars. The blocking levers 
are rotated by the code bars to prevent release 
of the type box clutch trip lev er through a 
blocking bail. 

Code Bar Positioning (Fig. 14, 15 and 16) 

2.34 Each selector push lever (Par. 2.26) has 
an associated intermediate arm, transfer 

lever and code bar shift bar (Fig. 14). In addi
tion, there is a co mmon transfer lever with 
its code bar shift bar . When a push lever is 
toward the rear (spacing) its associated Inter
mediate arm and transfer lever are pulled 
toward .each other by a spring. The upper end 
of the transfer lever is held forward (spacing), 
holding the code bar shift bar In spacing posi 
tion. When a push lever is moved forward 
(marking), it rotates the lntermed1ate arm 
counte rcl ockwise, positioning the transfer lever 

to the rear (marking) and holding the code 
bar shift bar in marking position. The common 
transfer lever (fourth from left, operating the 
common code bar, third from bottom) bas two 
extensions which pass behind the numbers 4 
(to the right) and 5 (to the left) transfer levers. 
There is no connection between the common 
transfer lever and the selecting mechanism, 
but when either the number 4 or number 5 push 
bar is selected, the associated transfer lever s 
position the common code bar shift bar to the 
r ear (marking) . The right ends of these code 
bars determine vertical positioning of the type 
box (Fig. 16). 

CODE BARS (SHOWN 
IN EXTREME RIGHT POSITION) 

SUP 
2 
5 
I 
4 
3 

COM 
7 

:ERTICAL POSITIONING~ 
LEVER ~ 

Figure 16 - Vertical Arrangement 
of Code Bars 
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2.35 As the selector cam clutch completes Its 
revolution, the trip shaft operating lev er 

rides to the peak of the code bar clutch trip cam 
(Fig. 8). This causes the shaft to turn slightly 
(counterc lockwise, viewed from the right) to 
move the code bar clu tch trip lever away from 
the clutch stop lug and engage the clutch. Rota
tion of the clutch operates an eccentric and the 
sh ift lever drive shaft, shift leverdrivearmand 
shift lever drive link. The drive link moves two 
code bar shift levers in a scissors like action, 
the front lever moving to the left, the rear lever 
moving to the right. Any code bar shift bar In 
marking position (left) during the previous oper 
ating cycle Is moved to spacing position (right) 
by the forward shift lever, unless the transfer 
lever Is once again holding that bar to the rear 
(marking). The rear shift bar, as it moves to 
the left (Fig. 15) carries with it any code bar 
shift bar held in the marking position, complet
ing the transfer of intelligence from the select
ing mechanism to the code bars. 

2.36 At the end of one revolution, the code bar 
clutch trip lever strikes the clutch shoe 

lever. Inertia of the cam disk assembly causes 
It to contin ue to turn to permit the latch lever to 
drop Into the indent in the cam disk, and the 
clutch is held disengaged. The code bars, code 
bar shift bars and shif t levers are held In the 
selected position, but the transfer levers and 
Intermediate arms a.re free to position the shift 
bars forward or to the rear In respo ns e to new 
input signal intelligence from the selector. 

Arrangement of Code Bar s (Fig. 16) 

2.37 A total of nine code bars in marking (left) 
or spacing (right) position convey mechan

ically translated signal lntelllgence tothetyping 
and function mechanisms. The code bars are 
arranged fr om top to bottom as follows: suppres
sion, number 2, number 5, number 1, number 4, 
number 3, common, number 7 and number 6. In 
the typing units a.s furnished, a disabling clip 
engages a notch at the left end of the upper (sup
pression) code bar. This code bar, when used , 
is operated by the function box for print suppres
sion through the print suppression mechanism 
(Par. 2.56 - 2.59). Ther e is no shift bar and 
transfer mechanis m linkage for the suppression 
code bar. 

B. Type Box and Type Box Carriage 

General 

2.38 All of the characters (graphics) that may 
be printed by the typing unit are formed 
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by type pallets which are arranged in a type box. 
The type box Is mounted In a carriag e from which 
It may be removed !or cleaning or replacement. 
Ia ord er to print any selected character, the 
type box ca rriag e Is so positioned that the char 
acter on the pallet ls directly over the desired 
location on the paper. Since the pallets are 
arranged In four horizontal rows and sixteen 
vertical rows, it is necessary to position the 
type box carriage both horizontally and vertical
ly. See Fig. 17 for arrangement of graphics 
which are represented on the type box pallets. 
See Fig. 6 for input signal code permutations 
e,quivalent to eac h graphic representation. 

2 .39 The type box carriage rid es on rollers 
over a track which is moved vertically 

for positioning in that partlcularplane. The car 
riage is positioned horizontally on its track by 
the oscillating rail slide and type box carriage 
link. The slide rides the oscillating rail and 
Is clamped to the rear section ot the upper 
draw wire rope. The link provides a flexible 
connection to permit the type box ca rriag e to 
foll ow both the vertical movement of the type 
box carriage track and the horizontal movement 
of the oscillating rail slide. 

2.40 The lower right rear end of the upper 
draw wire rope is fastened to the spac

ing drum. Fr om this point, it passes part 
way around the spacing drum, upward and around 
t!he right rail pulley and downward to the spring 
drum. After passing part way around the spring 
drum, the upper draw wire rope is doubled back
ward around It and passes upward to the left 
printing carriage rail pulley over to the right 
printing carriage rail pulley, and downward 
to the spacing drum to which it is again fastened. 
Th e lower draw wire rope is faste ned at Its left 
end to the spring drum and, at Its right end, to 
the spacing drum. It acts in opposition to the 
upper draw wire rope andholdsthetwodrums in 
phase (Fig. 18). A t ensio ning pulley rides the 
under side of the lower draw wire rope, to tak e 
up any slack which may occur due to stretching 
of the upper and lower draw wire ropes. 

2.41 The oscillating rail is supported by pivoted 
arms at eac h end. These arms which 

extend downward are pivoted on the typing unit 
frame at their lower ends. Thus, the oscillating 
rail and draw wire rope that it carries with 
it may be shifted to the left o r right with no 
change In position relative to each other. The 
oscillating rail shift slide and two oscillating 
rail shirt links are used to ac compllsh the 
horizontal positioning of the oscillating rail 
and also connect It with the osc lllating rail 
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shift slide. The links are pivoted and are such 
a length that only one at a time may be fully 
extended. 

Shift Mechanism (Fig. l 9) 

2.42 Mechanical limitations of the equipment 
restri ct selection from the type box pal

lets to four horizontal and eight vertical rows. 
Since there are sixteen vertical rows In the 
type box, a means ls provided for deter
mination of which of two fields, figures (left 
half of the type box) or letters (right half of the 
type box), will be presented for positioning. 
This is accomplished by the shift mechanism, 
operation of which is initiated by the code bar 

OSCILLATING RAIL 

SHIFT LINK BREAKER 
SLIDE 

("T"-SLIDE) 

(FRONT V IEW) 

OSCILLATING RAIL 
SHIFT LINK 

SHIFT ROCKER 
ARM 

mechanism. The seventh bit In the input sig 
nal code determines the field selection as fig
ures (number 7 spacing) or lette:rs (number 7 
marking). 

2.43 Two pawls on the shift selector arm (Fig. 
19) are positioned left (spacing) or right 

(mar king) by a tail descending from the seventh 
code bar mechanism intermediate arm. The 
selector arm and its pawls are mounted to 
the lower front corner of the right side plate and 
extend through slots In two shift pawls on the 
rear of the front plate mechanis m. When moved 
(simultaneously) to the left (spacing) position, 
the shift pawls are pOsitioned so that the shift 
drive pawl, driven upward by the code bar clutch 
shift lever cam shaft, would strike lhe right pawl, 

DRIVE PAWL 

LATCHING 
PAWL 

DRIVE PAWL 
LINK 

INTERMEDIATE 
ARM 

Figure 19 - Shift Mechanism 
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driving it upward. When moved to the right 
(mar king), the shift drive pawl lifts the left 
pawl. If the right shift pawl is already raised, 
a spacing signal on the seventh intelligence 
bit would not :affect the shift mechanism. A 
marking signal would not affect the mechanism 
when the left pawl is raised in the preceding 
operating cycle. 

2.44 The left and right shift pawls operate a 
toggle on the rear of the front plate 

mechanism, rotating the toggle clockwise for 
marki ng, counterclockwise for spacing. The 
toggle is linked to the shift rocker lever (Fig. 
20). When rotated clockwise, the shift rocker 
lever initiates a figures (number 7 code bar 
spac_ing) shift. When rotated counterclockwise, 
the shift rocker lever initiates a shift to the 
letters field. The rocker bail raises the left or 
right shift breaker slide, breaking the oscillating 
rail shift links above the raised slide. This 
permits the oscillating rail to shift to the oppo
site end of its trave l limits, setting up the 
figures field for printing when moved to the 
right and the le tters field when moved to the 
left. 

Type Box Positioning 

2.45 The selection of the various characters 
from the four horizontal rows and eig ht 

vertical rows in either field (figures or letters) 
and the printing of those characters take place 
as follows: 

2.46 The number 4 and number 5 code bars 
determine the seiection of the horizontal 

row. The number 3 code bar determines whether 
the selection is to be made fr om the left four 
vertical rows (iin either the figures or the letters 
field, as determined by the shift mec hanism , 
Par. 2.42-2.44) or the right four vertical r ows. 
The number 1 and number 2 code bars determine 
the sele ction of one r ow from the four vertical 
r ows predetermined by the number 3 code bar. 

2.47 Four code bars (longer than the others) 
extend through th e right code bar bracket 

and serve as stops for the right vertical posi
tioning levers (Fig. 21). They are (from top to 
bottom) the suppression, number 5, number 4 
and common code bars. Notches are arr:u,ged 
in the left ends of thes e code bars so that the 
left side vertical positioning levers are stopped, 
in eac h case, by th e same bar tha t blocks the 
right side levers. After all code bars have 
been position ed by the code bar positioning 
mechanism, the code bar clutch cam follower 
arm and its ro lle r , in Ira versing the sloping 
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Figure 20 - Shift Mechanism Positioning 

indent on the code bar c lut ch cam, rotates 
the clutch tr ip lever shaft. As the shaft turns , 
it first ca uses the function clutch lever to 
release the function clutch (Fig. 22) and then 
causes the type box clutch. trip arm to en
gage its trip lever and release the type box 
clutch. When the type box clutch completes 
its revolution, it Is disengaged by its trip 
lever and latch lever in the same manner as 
was the code bar clutch (Par . 2.36). During 
its rotation, the type box clutch operates a 
drive link and a bra cket to cause the main 
rocker shaft to oscillate. TMs, in turn, through 
its left and right bra ckets and the main side 
drive links, extends the motion to the verti cal 
positioning levers (Fig. 21). These leve r s are 
driven upward until they strike a proje cting 
code bar, which causes th.em to buckle. The 
type box car riag e track is mounted between 
the vertical positioning levers, and its verti
cal motion is controlled by t!hem. 

2.48 When the number 4 and number 5 code 
bars are toward the right (spa cing), the 

common code bar is also toward the right, 
where ii blocks the vertical positioning levers. 
The top row of pallets in the type box are in 
line for printing. When the number 5 code bar 
is toward the left (marking), the commo,;, code 
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bar is toward the left. I! the number 4 code 
bar is toward the right (spacing), It blocks the 
vertical positioning levers , and the second 
row of pallets (from the top) are then In line 
for printing. When the number 4 code bar is 
toward the left (marking), the common code 
bar is toward the 1 eft. If the number 5 code 
bar is toward the right (spacing), it blocks 
the vertical positioning levers, and the third 
r ow of pallets Is in line for printing. When 
both the number 4 and number 5 code bars 
are to the left (marking), the common code 
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bar is also to the left. The print suppr ession 
code bar blocks the vertical positioning lev
ers, and the fourth (bottom) row of pallets 
in the type box are then in line for printing. 
At each of the four leve ls at which the verti
ca l positioning levers may be stopped, they 
are locked momentarily by lock levers con
trolled by the main side lever follower arms. 

2.49 A bracket attached to the main rocker 
shaft applies vertical motion to the main 



ball by means of two main ball links (Fig. 23). 
Attached to eac h end of the oscillating rail shif t 
sllde are pivoted buckling type drive links whicb 
extend downward to each end of the main ball. 
As the main bail moves downward under im
petus or the type box clutch, the left shift slide 
1~, if not buckled, will try to shift the os 
cillating rail slide drive links toward the 
right, while the right shift slide drive links, 
if not buckled, will try to shift the oscilla ting 
rail shift slide links to the left. When the 
number 3 code bar is shifted toward the left 
(marking); the horizontal motion reversing slide 
is shifted toward the left by the reversing s lid e 
shift lever and Is held there by detent levers. 
A bracket near the right end of the reversing 
slide will tben make contact wit h the right 
shift slide drive links and cause them to buckle. 
As the ma in bail is driven downward, the un
buckled left shift slide drive links will start 
to shift the oscillating rail shift slide toward 
the right. This positions the type box so that the 
characters to be printed will be located in the 
left half of the figures or the letters field. In a 
similar manner, when the number 3 code bar Is 
shifted towar,d the right (spacing), the horizontal 
motion reversing slide is also shifted toward 
the right by the shift lever and is held there 
by the detent levers. A bracket near the left 
end of the horizontal motion reversing slide 
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then makes contact with the left shift slid e 
drive links and causes them to buckle. As the 
main bail ls driven downward, the unbuckled 
right shift slide drive links will start to s hift 
the osc illating rail shift slide toward the left . 
This positions the type box so that the char ac
ters to be printed will be located in t he right 
half of the figures or the letters field. 

2.50 After determination of the field (figure s 
or letters) and the group or vertica l 

r ows In which the chara cte r to be printed Is 
located, the number 1 and number 2 code 
bars operate three horizontal motion stop slides 
to determine the row in that group in which 
th e character is to be found (Fig. 23). A wedge 
shaped horiz ontal pos itioning lock lever which 
is pulled downward by the mai n bail through a 
yield spring bears against. the horizontal posi
tioning lock lever arm. T his arm dr ives the 
oscillating rail shift slide In the direction In 
which It was started (by tne number 3 code bar 
se lection) until one of two decelerating slides 
which are mounted on the oscillating rail shift 
slide strikes an unse lected horizontal motion 
stop slide. A camming surface on the unbuckled 
shift slide drives the decelerating slide and 
causes the drive links to buckle. The oscillating 
rail shift slide finally comes to rest when it 

FUNCTION CLUTCH LATCH LEVER TYPE IBOX CLUTCH TRIP ARM 

FUNCTION CLUTCH TRIP LEVER 
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Figure 22 - Clutch Trip Mechanisms 
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strikes the blocked decelerating slide. This, 
in turn, ends the downward excursion of the 
lock lever, and the yield spring extends until 
the main bail reaches the lowest point of its 
oscillation. As the main bail returns upward, 
it centers the oscillating rail shift slide. It is 
during this time that the horizontal motion 
stop slides are positioned for the selection of 
the next character. The number 1 and number 2 
code bars each operate a code bar ball bell 
crank. Each, !ln turn, moves a horizontal motion 
stop slide toward the front (marking) or toward 
the rear (spacing) (Fig. 24). A third (common) 
stop slide (spring tensioned toward the rear) 
is located between the \JPper and lower stOp 
slides and bas projections which pass across 
the front edges of these slides (Fig. 23). Each 
stop slide is of a different length. The common 
stop slide, which is the longest stop, has an 
additional stop on its shank, so that It serves 
as the shortest stop when all the slides are 
moved forward. The \IPper slide (operated from 
the number 2: code bar) is the second longest 
stop, and the lower slide (operated from the num
ber 1 code bar) is the third longest stop. 

2.51 When both the number 1 and number 2 
code bars are moved toward the right 

(spacing), their respective horizontal motion 
stop slides are toward the rear. The oscilla
ting rail shift slide is moved to the right or left 
of its central position (determined by the num
ber 3 code bar) until it is stopped by one end of 
the common horizontal motion stop slide . This 
positions the first vertical row (right or left of 
the center of the figures field or the letters 
field) in line for printing. When the number 2 
code bar is toward the right (spacing), and the 
number 1 code bar is toward the left (marking) , 
the lower and the common stop slides are toward 
the front, and the upper stop slide is toward the 
rear. The oscillating rail shift slide is moved 
to the right or left or its central position 
until it is stopped by one end or the upper stop 
slide. This positions the second vertical row 
(right or left of the center of the figures field 
or the letters field) in line for printing. When 
the number 2 code bar is toward the left (mark
ing) and the number 1 code bar is toward the 
right (spacing), the upper and the common stop 
slides are toward the front and the lower stop 
slide is toward the rear. The oscillating rail 
shift slide is moved toward the right or left of 
its central position until it is stopped by one 
end of the lower stop slide. This positions the 
third vertical row (right or left of the center of 
the figures field or the letters field) in line for 
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Figure 24 - Stop Slide Positioning 

printing. When both the number 1 and the num
ber 2 code bars are toward the left (marking), 
their respective horizontal motion stop slides 
and the common stop slide are toward the 
front. The oscillating rail shift slide is moved 
toward the right or left of its central position 
until it is stopped by one side orthe shank of the 
common stop slide. This positions the fourth 
vertical row (right or left of the center of the 
figures field or the letters field) in line for 
printing. 

C. Print Hammer and Printing Carriage ('Fig. 
25) 

General 

2.52 After the type box has been moved so that 
the selected type pallet is in its proper 

position, it must be struck by a print hammer 
in order to print. This is accomplished by the 
action of the printing carriage located on the 
printing carriage track at the top of the front 
plate mechanism. 

Positioning 

2.53 The printing carriage rides on rollers 
on the printing carriage track, which 

is rigidly attached to the typing unit front 
plate. The carriage is clamped to the forward 
section of the upper draw wire rope. This moves 
the carriage along its track in such a manner that 
the hammer advances to the next printing position 
after each character (graphic) is imprinted. 
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Figure 25 - Print Hammer and Carriage 

Printing 

2.54 The printing track which is located on 
the front or the typing unit (Fig. 25) is 

fastened to an extension at each end of the main 
bail. As the main ball reciprocates vertically, 
it extends the motion through the printing track, 
which travels tn guides located at each end of the 
track. Tbe printing arm, wbicb extends down
ward from the printing carriage, rides the print
ing track. As the arm follows the reciprocating 
motion of the track, its upper end moves first 
toward the left and then toward the right. When 
the upper end of the arm moves toward the left, 
it rotates the print hammer operating bail 
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clockwise against its spring tension witil it 
becomes latched by the Operating bail latch. 

2. 55 The print hammer Operating ball draws 
the print hammer away from the type 

box by means of the print hammer bail spring. 
When the upper end of the printing arm moves to 
it s extreme ri ght position, it makes contact 
with the latch and causes it to release the print 
hammer operating bail. The operating bail is 
swung in a cowiterclockwise direction by the 
operating bail spring until it strikes its stop . 
The print hammer ball, in being driven by the 
Qperating ball, is swung toward the type box. 
When the operating ball Is st0pped, momentum 
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Figure 26 - Print Suppression Mechanism 

causes the print hammer bail to continue Its 
travel against the tension of the print hammer 
bail spring until the printing hammer strikes 
the selected type pallet. The force with which 
the hammer strikes is adjustable to three posi 
tions marked on the carriage. 

D. Print Suppression (Fig. 26) 

2.56 A print suppression inechanlsM designed 
to prevent printing and spacing on non

printing f>Jnction code combination signal input 
is located on the left end of the code bar mechan
ism and operated by the code bars. Three block
Ing levers are pivoted by the code bars either to 
pass or block the blocking bail, which in turn 
permits operation of the type box clutch trip lever 

or blocks its operation through a clutch suppres
sion arm. The effect Is to block the trip lever, 
and suppress printing, whenthesixthandseventh 
code bits are simultaneously spacing, or when 
the third, fourth, fifth, sixth and seventh code 
bits ar e simultaneously marking. 

2. 57 The front end of the lower blocking lever 
(Fig . 26) rotates counterclockwise (top 

view) when the number 6 and number 7 code 
bars are In spacing position (right). The block
ing bail Is then blocked by the rear of the block
Ing lever. When either of these code bars is in 
marking position (left) , the lever Is rotated 
clockwise to free the blocking bail, permitting 
the clutch suppression arm to rotate when the 
clutch trip lever Is rotated by the trip shaft. 
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2.58 The front end of the center blocking lever 
is engaged by notches in the numbers 3, 

4, 5, 6, and 7 code bars in such a way that 
when any are In the spacing position, the lever 
is rotated counterc lockwis e to permit free move
ment of the blocking bail, thus permitting en
g~emen t of the type box clutc h . When all of 
these code bars are marking, th e blocking lever 
Is rotated clockwise to suppress printing through 
the blocking bail. 

2. 59 Th e upper bloclking lever is controlled 
by the suppression code bar. Since the 

suppression code bar is retained in spacing 
position by a disabling clip, the blocking lever 
is held in counte rclockwise position, permitting 
printing at all times. The suppression code bar, 
If Operated, would be Operated from the stunt 
box. 

SPACING MECHANISM 

A. General 

2.60 To space the printed characte r properly, 
th e type box and printing carriages must 

be advanced with each character printed. The 
spacing must also be accomplished when the in
put signal code combination represents a letter 
space. As was shown in Par. 2.40 and Fig. 18, 
the carriages are connected to a draw wire rope 
which, in turn, is fastened to the spring drum 
and the spacing drum. The purpose of the spring 
drum, which contains a torsion spr ing, is to ten
sion the draw wire r0pe, and thus the carriages, 
to the lef t. The spacin;g drum has ratchet teeth 
about its perimeter which are engaged by the 
eccentric driven spacing drum feed pawls (Fig. 
27). The spacing shaft which mounts the spacing 
eccentrics Is driven through Its helical gear 
attached to the three stop spacing clutch on the 
main shaft. The gear ratio of 1-1/2 to 1 causes 
the spacing shaft to turn one-half a revolution 
each time the spacing clu tch Is tripped. This 
allows the feed pawls to advance the spacing 
drum by one ratchet tooth. 

2 . 61 The same trip shaft which, thr ough a cam 
on the code bar clutch (Par. 2.10), trips 

the function clutch also rotates the type box 
c lutch trip lever counterclockwise (viewed from 
the left). Unless movement of this lever is 
bl ocked by the print suppression mechanism, the 
type box clutch is engaged, oscillating the main 
rocker shaft, which drives the printing mechan
ism (Par. 2.47). A cam plate (Fig. 27) fastened 
to th e bottom of the rocker shaft is moved 
upward by the shaft as It begins its movement. 
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The cam plate operates the spacing trip lever 
bail. As this bail Is rotated, it raises the spacing 
trip lever until it latches onto the spacing clutch 
trip lever arm. As the rocker shaft reverses 
its direction of rotation, the spacing trip lever 
bail and the trip lever move downward under 
spring tension, causing the latched up spacing 
clutch trip lever arm to operate the spacing 
clutch trip lev er and engage the spac Ing c lut ch. 

2.62 Before the spacing clutch completes one-
third of a revolution, its restoring cam 

moves th e spacing trip lever about Its pivot 
point until It releases the spacing clutch trip 
lever, which returns to Its normal position in 
time to stop the spacing clutch after one-third 
of a revolution. The spacing clutch three-stop 
cam disk upon which the latch lever rides has 
an indent at each stop position. When one of the 
three- lugs on the clutc h shoe lever disk strikes 
the spacing clutch trip l eve r, the in e rtia of the 
cam disk assembly causes it to tul"ll until its 
lugs make contact with the lugs on the clutch 
shoe lever disk. The latch lever drops into an 
Indent in the cam disk, and the clutch Is held 
disengaged until the trip lever is again operated. 

B. Spacing Function 

2.68 The non-typing function by which spacing 
between words or any spacing other than 

that which accompanies printing is accomplished 
Is Initiated when the code bars are set in a 
combination equivalent to the spacingcodecom
blnatlon (all spacing except the sixth bit mark
ing). The function Is executed through the code 
bar clutch, tripping the printing clu tch, and the 
spacing clutch as described in Par. 2.60-2.62. 
For this function, the type box is positioned 
so that a vacant pallet (top horizontal row, first 
right row in the figures field) Is presented 
beneath the type hammer. No printing occurs 
when the type hammer Is tripped In Its normal 
fashion. The stunt box is not involved in the 
execution of this function. 

C. Spacing Suppression (Fig. 27) 

2. 64 When certain non-typing functions are 
selected or when the carriages reach their 

extreme right position, it is necessary to sup
press spacing to avoidinterferencewiththepage 
printed message or damage to the equipment. 
This is accomplished by moving the spacing sup
pression slide forward to a point at which It will 
hold the upper end of the spacing trip lever 
forward and prevent It from engaging the spacing 
clutch trip lever . 

\ 
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2. 65 In the case of spacing suppression on 
selection of a function code combination, 

the spacing suppression slide is s hifted for
ward by the spacing suppression ball, mounted 
beneath the function box. When space suppress
ing function levers are selected, they engage the 
bail and, when the function mechanism is opera
ted, move the bail forward. Moved forward with 
the ball, the suppression slide prevents engage
ment of the spacing clutch. 

LEFT 
REVERSING 

LEVER 

2.66 When thecar r iagesareneartheirextreme 
right position, a cut-out ring on the spacing 

drum engages the spacing cut-out transfer bail 
(Fig. 27), which in turnoperatesthespaclngcut 
out bail. The ring and the end of the spacing cut
out transfer bail are shown In Fig . 18. The 
spacing cut-out ball shifts the spacing suppres
sion slide forward and prevents engagement of 
the spacing clutch until the carriages are re
turned. The maximum number of characters 
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which the typing unit may print ls eighty-five, 
including spacing function spaces. In order to 
prevent spacing beyond this point with subse
quent damage to the equipment, several teeth 
are omitted from the spacing drum ratchet 
wheel. 

D. Margin Indicator (Fig. 18) 

2. 67 When used in conjunction with a keyboard 
base, the typing Unit actuates a marg"in 

indicator switch (base mounted). Beforethetype 
box carriage reaches the end of its travel, an 
actuator mounted on the face of the spring drum 
operates the switch contact. The angular posi 
tion of the cam disk with respect to the spring 
drum may be altered to change the point at which 
the indicator contact will be closed. 

RIBBON FEED MECHANISM (Fig. 28) 

2.68 The left and rightribbonfeedmechanisms 
oscillate in a vertical plane with each 

revolution of the type box clutch. They are driven 
by ribbon drive links attached to the main side 
levers (Fig. 21). At their uppermost positions, 
the ribbon mechanisms position the ribbon rela
tive to the hlorizontal type box row being printed. 
After each character is printed, the riblX>n 
mechanisms are dropped downward together with 
and behind the type box, In order that the last 
charact er printed may be viewed. The ribbon 
is held in place at the point of printing by a rib
bon guide fastened to the rear of the type box 
carriage. 

2.69 Each of the ribbon mechan isms consists 
of a 'bra cket which is hinged at Its rear 

end, and upon which is mounted a ribbon spool 
shaft (Fig. 28). A ribbon tension bracket is 
keyed to the lower end of the ribbon spool shaft. 
A ribbon ratchet wheel Is mounted freely on the 
ribbon spool shaft Just below the ribbon spool 
bracket, from which it is separated by a fr ic
tion washer. This applies a constant drag to 
the ratchet wheel. 

2.70 A ribbon tension plate which is keyed to 
the hub of the ribbon ratchet wheel has two 

projecting lugs (A and B, Fig , 28) that straddle 
the lug on the ribbon t ension bracket. A ribbon 
tension spring tends to maintain the ribbon ten 
sion bracket against lug A of the ribbon tensl .on 
plate. In operation, the ribbon spool bracket, 
driven by the ribbon drive link, pivots about 
point C. The ratchet feed and ratchet detent 
levers pivot about points D and E r espective ly 
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and are held against the teeth on the ribbon 
ratchet wheel by their springs. As the ribbon 
spool bracket is moved upward, the ratchet 
wheel feed lever skips ove r one tooth, while 
the ratchet detent lever holds the ribbon ratchet 
wheel fr om turning backward. When the ribbon 
spool bracket Is moved downward, the ratchet 
feed le ver engages a ratchettoothandpushesthe 
ratchet wheel. A tooth on the ribbon ratchet 
wheel then skips over the ratchet detent lever. 
The teeth on the left and right ribbon ratchet 
wheels face in opposite dire_ctions so that when 
their feed levers are engaged, the left ribbon 
ratchet wheel turns counterclockwise (viewed 
from the top). In order for the ribbon to be 
pulled from one ribbon spool to the other, only 
one of the ribbon mechanisms can have its 
ratchet feed and ratchet detent levers engaged 
with its ribbon ratchet wheel at a time . As the 
ribbon ratchet wheel turns, the ribbon tension 
plate also turns, and extends the ribbon tension 
spring. When the lug B of the ribbon tension 
plate makes contact with the ribbon tension 
bracket, the ribbon spool :shaft is made to turn, 
and the ribbon Is wound on the ribbon spool. 

2.71 When the ribbon has been completely un-
wound from one spool, it is necessary to 

reverse Its direction so It can rewind . This is 
accomplished automatically by disengaging one 
set of ratchet feed and ratchet detent levers and 
engaging the other set. Whil e the ribbon is pass
Ing from the left spool to the right spool, the 
right set of levers is engaged . The left set Is 
held disengaged against the tension of the springs 
by the left ribbon feed r ev·er se leve r , which Is In 
its downward position (Fig. 28). The lever Is 
held in this position by means of the ribbon r e
verse detent leve r through the intervening ribbon 
reverse detent cam, ribbon re'(erse shaft and 
ribbon reverse spur gear. As the ribbon unwinds 
from the ribbon spool, It passes around the ribbon 
roller and through the slot in the end of the ribbon 
leve r. When the ribbon nears it s end of the ribbon 
spool, an eye let which is fastened to the ribbon 
catches in the ribbon lever slot and pulls the 
lever toward the right. The next time the ribbon 
mechanism Is moved upward, the displaced 
ribbon lever engages the end of the left ribbon 
re .versing lever and causes it to move to the 
position shown In phantom In Fig. 28. As the 
lever moves, Its teeth rotate the left spur gear 
which, th.rough the ribbon reverse shaft, turns 
the detent cam and the right spur gear. As 
the ri ght spur gear moves the right ribbon re
versing lever downward, a pin on the lever 
drives the right ribbon feed lever downward 
to disengage the ratchet feed and wheel. At the 
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same time a pin on the left ribbon reversing 
lever moves the left ribbon feed revers ing lever 
upward to permit the le:ft ratchet feedanddetent 
levers to engage the left ribbon ratchet wheel. 
Thus, the ribbon mechanisms are positioned to 
rewind the ribbon on the left ribbon spool. When 
It nears Its end on the rig ht ribbon spool, the 
ribbon ls again reversed in a manner similar 
to that just described. During the reversing 
cycle , the ribbon ls maintained taut by the pre
viously extended ribbon tension spring. 
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FUNCTIONS 

A. General 

2.72 There are two types of 0peratioi\ which 
can be performed by the typing unit. 

The first embodies those mechanical actions 
which are directly necessary to the actual 
printing of a character (or space function). 
The second embodies mechanical action which 

\ 



a lters tne pos1uons or tile various mecha n
isms or o.cti va.tcs exter nal devices or circUiits 
throug h Rwitc hing r.nnta.r.tR. The l atter are know n 
as !unction._s. 

Note: Spacing may teonn ically be consid
ere<I a !unctio n, but i t is mecha nically asso
ciated with the p r inting opero.tion, excq,t 
whP.n ~uppres Red by funr.tion nlF!r.hani sm s. 

2.73 As 1l1 printing, tne r ece ption or tunct1o n 
codes results in the pos i tio ning or the 

coae bars (Par. 2.31 -2.37) . Tne back eell!:es 
of the code b!lro arc notc hed (Fig. 20) . Posi 
tioned directly be hin d th e cocte ba r s is a stu nt 
box, which contai ns the function ba1·s tor the 
various functions (Fig. :m and 31) . The function 
bars w;ed on the friction feed typing unit 
(Fig . 30) are appUcable to the spmr.kP.t fP.ed 
typi ng unit (Fig. 31), with some additio n al 
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functio n ba r s as s hown 1n the mustratlons. 
Eo.ch function bo.r ho.s o. ser ies of tines on its 
end, offRet to nnP.: Ride o r th P.: other tn eo,.res ... 
pond with the marking and spacing elem ents or 
the particular input signal code combination to 
wblch it ls to respona. Tines pos 1uone<1 to t he 
right arc apacing; thooc to tho left o.rc marking . 

2.7 4 WhP.n th P. funr.tin n e lut.ch is engaged (Fig . 
22), it ro tates and extends 1notlon to the 

!unction bar reset bail (throug h the intervening 
ca m and foll ower arm ahd tunctto n rocke r 
s haft) to ea.use the tu.netlon bar reset bail with 
us attac he<I reset ball 'blaae to release the 
fw 1ction bua momcnb.r il y (Fig. 32). As the 
sprin&" tensio ne<I func ti on bars are re leased, they 
move torwo.rd to beo..r ng-ai.net the code bars. If 
the code bars are pos itiomed fo r a function, eac h 
tine on the function bar for that CUnct1on will bt, 
opposite a notch In the code bar. This will per
mit the sel~Le<J co<.le 1Ja1· to continue to move 

LINE 
FEED 

FUNCT ION BARS FOK 
OPTIONAL APt'LICA TIONS 

I 

CARRIAGE 
KfTURN 

STUNT 
BOX 

LINE FEED 
STRIPPER 

STRIPPER FUNCTIO N 
BLADE LATCH 

F lsure 30 - Typle<>l Stunt Box (Bottom View) 

FUNCTION 
BAR 
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STRIPPER BlADf 
DRIVE ARM 

SPACING 
SUPPRESSION 

BAIL 

LINf FEED 
STRIPPER 

Figure 31 - Stunt Box Installed in Sprocket Feed Typing Unit (Rear View) 

RESET BAIL/ 
BLADE 

FUNCTION BAR 
RESET BAIL 

BRACKET 

ROCKER SHAFT 

FOLLOWER 
ARM 

FUNCTION CAM 

(LEFT REAR VIEW) 

Figure 32 - Reset Bain Mechanism 



SELECTED 
FUNCTION BAR 

CODE BARS 

UNSELECTED 
FUNCTION BAR 

Figure 33 - Function Bar Selection 

forward Into the code bars, while the other func
tion bars are blocked by one or mor e code bars 
(Fig . 33). 

2.75 Associated with each function bar in the 
stunt box is a function pawl and a func

tion lever. In the unselected position, the func
tion ba r is not la tched with its function pawl 

STRIPPER BLADE 

FUNCTION BAR 
RESET BAIL BLADE 
FUNCTION BAR RESET BA IL 

Figure 34 - Typical Function Linkage 
(Unselected) 
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(Fig. 34). When the function bar r eset ball 
blade releases the function bars, any selected 
bar will move sufficiently forward (to the left, 
in Fig. 34) to permit it to engage Its function 
pawl. Th en, as the reset bail blade returns the 
function bar to Its Initial position, the function 
bar carries the function pawl to the rear (to the 
right, Fig. 35). The function pawl, In tu rn, 
moves the function lever clockwise about Its 
pivot point. A projection at the lower end of 
most function levers operates the spacing sup
pression bail (Par. 2.65), selected levers moving 
the bail forwa rd. Either the Upper or the lower 
end operates the indicated function. 

2. 76 Near the end of the function cyc le, a 
stripper blade (Fig. 36) operated by a 

cam on the function elut e h assembly rises to 
engage any selected functio n pawl and strip it 
from its function bar. Springs return the re
leased functi on pawl and the function lever to 
their original position. The function clutch Is 
disengaged upon complettion of one revo lution 
when its latch lever falls Into the indent of the 
clutch cam, in the same manner as describ ed 
In connection wlththecodelbarclutch(Par. 2.36). 

B. Carriage Return Function 

2. 77 The carriage return function mechanism 
Is located in the right end of the typing 

unit. Reception of the input signal code com 
bination for the function causes the function bar, 

STRIPPER BLADE--- --- -- - --, 
FUNCTION PAWL-- --..,...----, 
FUNCTION LMR ____ _, 

.....,c_/.._ FUNCTION BAR 
RESET BAIL BLADE 

SPACING _ __, 
SUPPRESSION BAl1L 

FUNCTION BAR RESET BAIL 

Figure 35 - Typical Function Linkage 
(Selected) 
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CAMAAM 

DRIVING CAM 

~iViNG LINK 

FUNCTION 
PAWL 

FUNCTION 
BAR 

ECCENllHC ASSEMBLY 

Figure 36 - strip per Blade Mechanism 

pawl and lever to operate (Fig. 37). The lower 
end of the function lever engages the carriage 
retu rn slide arm and pushes It forward. The 
slide arm, in turn, moves the carriage return 
ball and its lever about their pivot point. As 
the fr ont portion of the lever moves downward, 
it takes with it the lower section of the spacing 
drum reed pawl release link. This causes the 
upper p0rtion of the link to turn and disengage 
the spacing drum feed pawls from the spacing 
drum (Fig. 38). 

2. 78 When the carriage return lever reaches 
the lowest point, the carriage retu rn latch 

bail locks it there . Th e disengagement of the 
spacing drum feed pawls from the spacing 
drum permits the spring drum to return the 
printing and type box carriages toward the left 
side of the typing unit. As the spacing drum 
nears the end of Its counterclockwise rotation, 
the roller on the stop arm contacts the transfer 
slide which, in turn, drives the dasbpot piston 
into the dashpot cylinder. A small passageway 
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with an inlet from the Inside of the cylinder 
and three outlets to the outside Is incorporated 
In the end of the cylinder. Two of the openings 
to the outside are closed by a steel ball, which 
is held in its seat by means of a compression 
sp ring. A set screw which may be locked in 
place with a nut is used to regulate the spring 
pressure on the ball. The rate of deceleration 
provided by the cushioning effect of the trapped 
air is automatically regulated for various lengths 
of lines by means of the ball valve. This, to
gethe r with the direct opening to the . outside, 
determines the rate at which the air may escape 
from the cylinder. When the spacing drum 
reaches its extreme counterclockwise position, 
an extension on the stop arm trips the carriage 
return latch bail plate, which is fastened to the 
carriage r eturn lat ch bail. The latch bail dis
engages the ca rriage return lever, and the feed 
pawls are again permitted to engage the spacing 
drum. 

2.79 Local (off-line) operation of the carriage 
return mechanism may be obtained from 

the keyboard base or base on which the typing 
unit is mounted. A projection beneath the car
riag e return lever (Fig. 37), when rotated to 
the rear (counterclockwise, viewed fr om the 
right), operates the carriage return mechanism 
in the same way as when this lever is operated 
by the stunt box. 

C. Line Feed Function 

2.80 The line feed function mechanism is loca-
ted in the left end of the typing unit. The 

code bar mechanism set to cor respond to an in
put signal code combination for spacing permits 
two line feed functio n bars, pawls and levers to 
operate. The functio n linkage at the tar left of 
the stunt box (third from the left on sprocket 
feed typing units equipped for vertical tabu
lation) operates the line feed mechanism (Fig. 
39). The function bar positioned in slot 29of the 
stunt box Is used, in connection with line feed, 
only for space suppression (Par . 2.83). The lower 
end of the line feed function lever engages the 
line feed slide arm and pushes it forward. The 
i;lid,e arm, in turn, moves the line feed clutch 
trip arm and the trip lever above their pivot 
point until the trip lever releases the three stop 
line feed cl utch. The line feed gearing Is such 
that each one-third r evolution of the clutch will 
advance the platen by one line. Ther efor e, the 
length of time that the line feed clutch trip lever 
ls h.eld away from the clutch will determine the 
number of line feeds that occur. 

"\ 
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2.81 The timing relationship between the strip-
per b lade cycle and the main shaft r otati on 

is such thatthe function pawl Is not stripped from 
a function bar until after more than one-third of a 
revolution of the clutch has occurred. Thus, the 
line feed c lutch trip lever will stop the clutch 
after two-t hirds of a revolution, or double line 
feed, has occurred . When single line feed is 
desired, it Is necessary to strip the function 
pawl from the lin e feed function bar before tile 

CARRIAGE RETURN 
FUNCTION PAWL 
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lin e feed clutch compl etes one-third of a revolu
tion. This is accomplis 'hed by tile use of an 
auxiliary function pawl stripp er which is atta ched 
to tile left end of the stripper bail. The cam disk 
on the thr ee stop line feed clutc h provides the 
motive force to oper ate the stripper ball once 
each one-third revolution of tbe llnefeed clutch. 

2.82 The stripp er bail on which the slotted 
line feed function pawl stripper rides may 

STRIPPER 
BLADE 

CARRIAGE RETURN 
FUNCTION BAR 

CARRIAGE RETURN 
FUNCTION LEVER 

CARRIAGE RETURN 
BAIL 

CARRIAGE RETURN 
LEVER 

CARRIAGE RETURN 
SLIDE ARM 

SPACING DRUM 
FEED PAWL 

RELEASE LINKS 

(LEFT REAR VIEW) 

Figure 37 - Carriage Return Function Mechani sm 
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FEED PAWLS 

SPACING DRUM 

SPACING DRUM 
FEED PAWL --J 

RELEASE LINK 

CARRIAGE 
RETURN __ __, 

LEVER 

SPACING 
ECCENTRICS 

BALL VALV,E 
ASSEMBLY 

DASH POT 
PISTON 

SPACING DRUM 
STOP ARM 

STOP ARM 
ROLLER 

TRANSFER SLIDE 

CARRIAGE RETURN 
LATCH BAIL 

(LEH FRONT VIEW) 

Figure 38 - Carriage Return Mechanism 

be shifted toward the right (double) or to the left 
(single) by action of the single or double line 
feed lever (Fig. 40). Tiheupper end of the pivoted 
single or double line feed lever protrudes from 
the upper left of the left side plate of the typing 
unit, where It rides ii.n the two position side 
frame detent extension. When the lever is In posi
tion 1, the stripper bail engages line feed func
tion stripper to raise it Into contact with the 
function pawl before the stripper blade would 
strike it. When the lever Is moved to the rear 
(position 2), the bail is disengaged from the blade, 
and th e stripper blade strikes th e function 
pawl In the normal cyc ling of the function box 
stripper blade. 

Note: On Typing Units equipped for vertical 
tabulation and form out, the operating prin
ciple of the stripper mechanism in single 
line feed operation Is as described here. 
The line feed function pawl stripper, how
ever, lsofadlfferentdeslgn toaccommodate 
the additional form out and vertical tabu
lation functions. 
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2.83 When single line feed is being used, the 
line feed function lever is released too 

soon (by the line feed function pawl stripper) 
to prevent spacing. Therefore, an additional 
line feed function bar, pawl and lever are In
stalled in slot 29 of the stunt box for the pur
pose of suppressing spacing on single line feed 
function. This mechanism, which always oper
ates on the line feed function code bar arrange
m ent, is released only by th e stunt box strip
per blade and, therefore, holds the spacing sup
pression bail Operated (forward) until the spacing 
cycle is completed. After the line feed c lutch is 
stopped by its trip lever, it Is disengaged when 
the latch lever drops into the Indent in the clutch 
cam, in the same manner as described in con
nection with the code bar clutch (Par. 2-36). 

2.84 Each one-third revolution of the lin e feed 
clutch caus es its attached spur gear (Fig. 

40) to rotate the line feed eccentric spur gear 
and its attached eccentrics one-half o:f a revolu
tion. The eccentrics, which are offset in oppo
site directions, each carry a line feed bar. These 
bars are guided by the line feed bar ibell crank 

' 
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Figure 39 - Line Feed Mechan is m 
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Figur e 40 - Single-Doub le Line Fee d Lever 
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ELECTRICAL 
SWITCH 

FUNCTION 
PAWL 

FUNCTION BAR 

Figure 41 - Typical Box Contact (Unselecte-d) 

and alternately engage the line f@ed spur gear 
on the platen, advancing the platen one line for 
each one-half turn of the eccentrics. A platen 
detent bail engages the line feed spur gear to 
retain the platen at each setting. 

2.85 When It is desired to position the platen 
manually, this may be accomplished by 

bearing down on and rotating the platen hand
wheel at the top of the right side plate . This 
causes the platen handwheel spur gear to en
gage the platen Idler gear, which in turn Is en
gaged with the platen ' spur gear on the platen 
shaft. At the same time, the line feed bar 
release lever (Fig. 40) bears on the line feed 
bar bell crank and causesittodisengagethe line 
feed bars from the line feed spur gear. 

2.86 Local Cort-line) operation of the line 
feed mechanism may be obtained from 

the keyboard base or base on which the typing 
unit is mounted. A projection beneath the line 
feed clutcll trip lever (Fig. 39), when rotated 
to the rear (counterclockwise, viewed from the 
right), operates the line feed mechanism in the 
same way as when this lever is operated by the 
function box. Since the clutch Is manually en
gaged, line feed Is continuous until released at 
the keyboard or base. 

D. Stunt Box Contacts (Fig. 41 and 42) 

2.87 For external circuit control and switch
ing £unctions, the function levers may be 

positioned to operate normally open, normally 
closed, or SPOT switches mounted on the top of 

ELECTRICAL 
SWITCH 
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FUNCTION BAR 

Figure 42 - Typical Box Contact (Selected) 

the stunt box. In general, the function con
tacts are similar except :tor electrical connec
tions, which are determined by external require
ments. The contact arm configuration Is changed 
as required to either make or break the contact 
when the asso ciated function lever is in selected 
(rear) p0sltlon. All contacts are wired through 
the cable connector located on the right side 
plate. A typical contact (NO) Is illustrated In 
unselected (Fig. 41) and selected (Fig. 42) con
dition. 

2.88 The contact operated by the function 
linkage in slot 14 of the stunt box op~ 

erates In response to an input signal code com
bination representing Rl OFF (Receiver Off), 
This is a normally closed contact. 

2.89 The contacts operated by the function 
linkages in slots 15, 16, 27, 28, 30 and 

32 of the stunt box are normally open contacts. 
They operate in resp0nse to the following input 
signal code combinations (from right to left on 
the stunt box) in sets operating In switched net
work service. 

15 Rl ON 
16 BELL 
27 EOT 
28 X-ON 
30 ACK 
32 RU 

Receiver On 
Signal Bell 
End or Transmission 
Transmitter On 
Acknowledge 
Are You 

2.90 The contacts operated by the function 
linkages in slots 25 and 26 (In sets op

erating in switched netw.ork service) both op
erate In response to an inputsignalcode combi
nation representing WRU (Who Are You). The 
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Figure 43 - Fri ction Feed Platen Mechanism 

contact operated by the function linkage In slot 
31 operates on X-OFF (Transmitter Off) code. 
These switches are all SPOT contacts. 

2.91 When the ACK code is reeelved (by sets 
operating In switched network service) 

the function linkage In slot 30 of the stunt box 
is operated. This linkage also engages the ad
j olning line feed function bar linkage in slot 29 
when it pushes rearward on an ear of the line 
feed function lever. The line feed function lever 
ear latches the ACK function bar, and the con
tact operated ts held closed until It is released 
when a line feed input signal code combination 
Is received, 

3. FRICTION FEED TYPING UNIT 

GENERAL DESCRIPTION 

3.01 The friction feed typing unit Includes 
all features of the basic printer described 
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in Par. 1 and 2 of this seetlon. In addition, it 
has a fricti on feed paper mechanism. 

PRINCIPLES OF OPERATION 

3.02 The operation of the friction feed typ
ing unit is as described in Par. 2 of this 

section. ln addition, the equipment has a fric
tion feed paper mechanism. 

3.03 Paper for the page printed message Is 
stored on a roll 8-1/2 inches wide, mount

ed on a paper spindle suspended between the 
two side plates at the rear of the typing unit. 
From the roll, the paper passes over a paper 
straightener shaft, downward behind th e platen 
(Fig. 43) and between the platen and tbreepres
sure rollers. A paper pressure bail at the front 
of the platen equalizes pressure broug ·ht to bear 
on the paper by the pressure rollers. The 
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Figure 44 - Sprocket Feed PWen Mechanism 

pressure bail can be released by rotating the 
paper release lever at the top of the right side 
plate to the rear (clockwise, viewed from the 
right) when It is necessary to straighten the paper 
or to remove paper from the platen. Two paper 
fingers operated on a spring tensioned shaft 
across the front of the platen bold copy paper 
firmly against theplaten, in position for printing. 

4. SPROCKET FEED TYPING UNIT 

GENERAL DESCRIPTION 

4.01 The sprocket feed typing unit includes 
all features of the basic printer described 

in Par. 1 and 2 of this section. In addition, it 
bas a sprocket feed mechanism for insertion 
of a form fold paper supply for the page printed 
message. 

PRINCIPLES OF OPERATION 

4.02 The operation of the sprocket feed typing 
unit is as described 'in Par. 2 of this 

section. In addition, the equipment has a sprock
eted form fold feeding platen. 

4.03 The platen is equipped at eac h end with 
an eleven pin sprocket, with pins spaced 

to accommodate boles along the edges of form fold 
paper for the page printed message (Fig. 44). 
The spring loaded pins are cammed (within the 
platen) so that the two bottom . and two top pins on 
each side at the front or the platen are extended, 
while all others are retracted. Extended pins 
engage the boles in the form fold and pull the 
paper into page printing position over the front 
of the platen, where it is held by two paper 
fingers. At the rear of the platen, the form fold 
is fed through an aperture at the back of the 
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cabinet housing the typing unit, across a flat 
paper guide, and under the bottom of the platen. 
Paper feeding and line feeding are as described 
for the basic printer (Par. 2.80-2.85). Paper 
fingers are released to a spring loaded upright 
position by pushing a lever marked "PUSH" on 
the top of the right side plate to the rear. The 
fingers are repositioned by depressing them 
manually until the end of the paper guide shaft 
latches an indent on the re lease lever. 

5. VARIABLE FEATURES 

PAPER OUT CONTACTS (Fig. 45) 

5.01 A bell crank follower lever Is positioned 
to be held by spring tension against the 

bottom side of the paper supply roll. When a lit
tle less than 1/ 4 inch remains on the paper 
supply roll, the bell crank operates the lower 
of two microswltches, to close a normally Open 
circuit and energize .an exte rnal warning device. 
1f the paper roll is not replaced, as more paper 
Is used,the bell crank follower is rotated farther 

SWITCHES 

BELL CRANK 
FOLLOWER SPRING 

PAPER 
SPINDLE 

BELL CRANK 
FOLLOWER 

until the upper switch is operated. This SPDT 
contact interrupts operation of the typing unit 
and indicates a busy line condition to other sta
tions on the signal line. 

FORM OUT AND PAPER JAM CONTACTS 

5.02 Thre e switches mounted on the inside of 
the left side plate, above the paper guide, 

are operated by a low paper and paper jam lever 
and an end-of-form lever (Fig. 46), both of which 
ride above the feeding form. Thelowpjlperlever, 
first to operate, energizes an external warning 
s.ignal through the left switch when paper is low 
or through the center switch when there Is a jam 
in the form feeding mechanism. The form out 
switch operates through the right switch to 
terminate printing operations and signal the 
equipment as busy to prevent further message 
r·eception. 

HORIZONTAL TABULATION 

5.03 The spacing drum for typing: units equip
ped for horizontal tabulation has a slotted 

MOUNTING 
BRACKET 

(RIGHT REAR VIEW) 

Fi.gure 45 - Paper Out Contacts (Friction Feed) 
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Figure 46 - Form Out and Paper Jam Contacts (Sprocket Feed) 

tab stop ringmountedoverthefaceofthe spacing 
drum, in place of the carriage return ring on 
the basic printer. The ring (Fig. 47), when coded 
for the desired tabulation, will allow the carriage 
to be moved rapidly, at a speed three times that 
of normal spacing, to predetermined horizontal 
positions on the printed page. 

5.04 Reception of the Input signal code com-
bination , representing horizontal tabula

tion operates the associated stunt box mechan 
isms to move the function lever forward . The 
function lever moves the horizontal tabulator 
slide (Fig. 48) forward. As the slide arm moves 
forward, it engages the Operating lever cam 
plate, causing the operating lev er to pivot about 
its mounting stud, located at the center of the 
lever. As the upper end of the operating lever 
moves forward, the extension link attached to the 
lower end of the lever moves to the rear. Near 
the end of its travel, the extension link clears 
the blocking lever, allowing It to move down 

Into position to block the lJ.nl( from moving for
ward. 

5.05 Tripping the spacing clutch is initiated 
in the same way as :for normal printing 

(Par. 2.60-2.62). As the trip lever moves down, 
however, It hooks over and pulJs down the Inter
mediate trip ball (Fig. 47). The intermediate 
ball in turn pulls down the stop lever arm and 
trips the clutch stop lever, which Is clamped 
to the lower end of the stop arm. The spacing 
clutch then starts to rotate. The stop lever 
arm in its unoperated position rests against 
the Intermediate ball. 

5.06 Fastened to and moving as part of the oper-
ating lever Is the latch bail adjusting plate 

(Fig. 48). Mounted to the stud on the upper end 
of the adjusting plate is the stop lever arm latch 
ball. The latch bail in its rest position Is held 
forward by spring tension against a projection 
on the adjusting plate. Ther efore, when the upper 
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Figure 47 - Horizontal Tabulation Mechanism 

end of the operating lever moves forward, the 
latch bail moves with it until the upper end of the 
lat ch bail strikes the spacing stop lever arm, 
which would not have been pulled down yet. The 
operating lever continues moving until it reaches 
its forward position, but the latch bail resting 
against the stop lever arm is prevented from 
going any farther and pivots around its mounting 
stud. Later, when the stop lever arm Is pulled 
down by the spacing trip lever, th_e forward end 
of the stOp lever arin coines below the latching 
surface of the latch ball. The latch bail then 
moves forward over the stop lever arm, latching 
it down as long as the operating leve r Is held in 
its operated position. 

5.07 As the spacing clu tch starts to rotate, the 
cam plate stripper bail (Fig. 48) engages 
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the cam lobe on the spacing clutch restoring cam. 
This pivots the stripper bail about its shaft, caus
ing th e operating lev er cam plate to be pivoted 
downward, out of engagement with the slide arm. 
The operating lever then drops back slightly 
witil the lever extension link butts up against 
the blocking lever, which is inthedownpositlon. 
Thus, the operating lever is held operated, 
the spacing stop lever arm is latched down by 
the latch ball, and the spacing clutch will rotate 
until the blocking lever Is tripped, unbloclcing 
the operating lever extension link. 

5.08 As the spacing clutch rotates, the spacing 
drum will rotate until a tab stop attached 

to the drum reaches the tabulator pawl mounted 
on the blocking lever (Fig. 47). As the tab stop 
moves across the pawl, the pawl is moved down, 
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Figure 48 - Horizontal Tabulation 
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causing the blocking lever to rotate about its 
mounting stud and releasing the operating lever 
extension link . The operating lever returns to 
Its unoperated position. The latch bail re leases 
the st0p lever arm, and the clutch st0p lever 
blocks further rotation of the spacing clutch. The 
tabulator function slide arm returns to Its unop
erated (rear) position when the function pawl Is 

PLATEN 

OFF-NORMAL--__, 
CONTACTS 

11.INE FEED 
Cll/TOI 

TRIP LEVER 

FORM OUT ----1 1.1-
LEVER 

(UEFT SIDE VIEW) SOLENOID 

stripped from the function bar during the normal 
operation of the function stripper blade. 

5.09 When the printing ca.rrlag e nears the right 
margin position, the spacing cut-out lever 

(Fig. 27) on the spacing drum engages the 
lower sur face of the bail extension pawl. The 
extension pawl and bail rotate together due to 

FOiLOWER 

FORM OUT 
BLOCKING 

LEVER 

FORM OUT 
SLIDE 

--- - FORM OL/T 
BAIL 

NON-REPEAT 
SLIDE 

Figure 49 - Form Out Mechanism (Sprocket Feed) 
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the pawl spring until the bail is fully operated. 
When the transfer bail is in its operated posi
tion, the space suppression slide is operated, 
and further normal spacing is prevented. 1f the 
clutch were to continue to rotate, the spacing 
drum will continue to rotate after the transfer 
bail reaches its operated position . At this time, 
the bail reaches a fixed stop, but the extension 
pawl pivots about the lower pivot paint, permit
ting the cut-out lever on the drum to go by the 
pawl. The transfer bail and the extension pawl 
will then return to their unoperated pasltlons . 
When the carriage returns, the space cut-out 
lever engages the upper surface of the exten 
sion pawl, causing the pawl to pivot about the 
mounting shaft until the cut-out lever Is able to 
go by the pawl. The extension pawl Is then 
returned to Its unoperated pasition. 

5.10 A set of contacts, the forward contacts 
interrupting operation of an associated 

transmitter di.stributor set during the tabula
tion operation, the rear operating a motor hold 
mechanism ext.ernal to the typing unit, are 
operated sim ult aneously when the operating 
lever Is In operating pasition. 

FORM OUT AND VERTICAL TABULATION 

5.11 Ten form starter gears and disks (Fig. 
49) are a.vailable to adapt sprocket feed 

typing unit to form out accommodation of forms 
two to fifteen inches In length with vertical tabu
lation in 1-inch increments, or of two to ten 
Inches In length with vertical tabulation In 1/2-
lnch Incr ements. The form out mechanism 
automatically advances a form to the first print
ing line on the suc ceeding form from any point 
on the previous form. The vertical tabulation 
mechanism advances a form to any pre-deter
mined position within the form. 
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5.12 When the Input signal code combination 
representing form out is received, me 

chanical linkage activated by the stunt box trips 
the form out mechanism . In addition, the form 
out mechanism ts tripped whenever the data set 
disconnects, unless the paper ts already be
tween forms. The data set energizes a form 
out solenoid during the disconnect sequence If 
the off normal contacts are closed. 

5 .13 The sequence of operation of vertical tabu -
lation ls similar to that of the form out 

mechanism (5.11-5.12). When 'an Input signal 
code combination representing vertical tabula 
tion is received, the associated function mech
anism operates a vertical tabulation slide. The 
slide, moving forward, engages the line feed 
slide, which In turn engages the line feed clutch 
(2.80). The vertical tabulation blocking lever 
blocks the vertical tabulation slide in operated 
position, allowing the line feed clutch to rotate 
continuously. 

5.14 The vertical tabulation slide remains 
blocked by the blocking lever until the 

tabulation Index plate on the disk engages the 
ball which in turn rotates the blocking lever 
counterclockwise, allowing the vertical tabula
tion slide and the line feed slide to return to 
their unoperated position. T!he line feed clutch 
is disengaged, and the function mec~m is 
stripped to lts unoperated position. 

5.15 A set of transmitter control and motor 
hold contacts operates on both fori» out 

and vertical tabulation cycling. The lower con
tacts are opened when either cycle begins,, to 
Interrupt circuits to an external transmitter 
distributor set. The upper contacts are simul 
taneously closed, to operate an external motol'. 
hold mechanism. 
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