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separate section. It describes the code used 
by the typ ing unit to transmit and receive mes­
sages, outlines in general terms the over­
all operation, and explains in detail the operation 
of the components that make up the typing unit. 

1.02 References to 11left," "right," "front," 
or 11 rear ," etc, consider the typing unit 

to be viewed from a pos ition where the carriage 
faces up and the selector mechanism is located 
to the viewer's left. In the illustrations, fixed 
pivots are solid black, and floating pivot s­
those mounted on parts that move, are c ross ­
hatched. 

TELETYPEWRITER CODE 

1.03 Teletypewriters transm it and receive 
messages by means of a binary permu ­

tation code (Figures 1 and 2). The characters 
making up the messages (letters , numerals, 
symbols, functions, etc) are r eprese nted by pre­
arranged combinations of binary intelligence 
eleme nts (also refe rr ed to as levels, or bits), 
each of which may be in one of two states-on 
or off . Depending on whether a 5- or 8-leve l 
code is employed, each combination consists of 
five, six , seven, or eight intelligence elements. 
The total number of permutat ions available in a 
given code is equal to 2 to the nth power , where 
"n"' is the number of int elligence elements. For 
example, in a 6-lev e l code, there are 2 to the 
5th power, or 64, perm utations . 

1.04 In the var ious stages of a communica -
tion system using teletypewriter equip­

ment, the above code may occu r in a number of 
different forms , includ ing paralle l or seq uen­
tial electrical pulses, mechanical positions of 
parts, code holes in paper tape , and tone fre ­
quencies. For transmiss ion purposes, it is 
placed in an electrica l form referred to as a 
start-stop signali ng code, or simply a teletype ­
write r code (Figures 1 and 2). The intell igence 
elements are applied sequentially to a signal 
line as current or no- current time intervals. 
Intervals during which current flows in the sig­
nal line are referred to as "marking" elements, 
and intervals during which no curr ent flows as 
"spacing" elements . To insure synchronization 
between the transmitting and r eceiving equip­
ment , a start elemen t, whic h is a lways ••spac­
ing," is added at the beginning of each combina­
tion of intelligence elements, and a stop element, 
which is always "marking," is added at the end, 
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1.05 In different signaling codes, the length 
of the stop element may vary, For ex ­

ample , in the teletypewriter code illustrated in 
Figure 1, the length of the stop e lement is 
1.5 times the other elements . Thus, the tr ans­
mis sion of a character requires 7. 5 units of 
time . It is therefore said to have a 7.5-unit 
transmis sion pattern. 

A. 32 Typing Units 

1.06 The teletypew rit er code accommodated 
by the 32 typing unit is ill ustrated in 

Figur e 1. Since it has five intelligence elements 
and its stop element is 1.5 units of tim e, it is a 
5-level code with a 7.5-unit transmission pat­
tern. It has 2 to the 5th power , or 32 available 
permutations. 

1.07 To accommodate more than 32 charac-
ters, a letters-figur es shift is designed 

into the typing unit. This is similar to the 
lower and upper case of a typewrite r and permits 
each code comb ination, excluding the two used 
to shift the equipment, to r epresent two char­
acters . 

1.08 A characte r arrangement is shown on 
the char t in Figure 1. The black circ les 

rep rese nt marking eleme nts; the blank squares 
r epresent spacing elements . When the "let te r s" 
code combinat ion (12345) is transmitted , it 
conditions all typing units connected to the 
cir cuit to pr int, at the receipt of ail following 
code combinations, the characte1·s in the letters 
(lower case) line on the chart. Simil arly, when 
the "figures" code combination (12-45 ) is trans­
mitted, it conditlons the typing units to print the 
characters or perform the functions in the 
figures (upper case) line on the chart. 

B. 33 Typing Units 

1.09 The Ame ric an Standard Code for Infor-
mation Interchange (ASCI1) accommo­

dated by the 33 typing unit is illustrated in 
Figure 2. Since it has e ight intell igence ele ­
ments and it s stop element is 2 units of lime it 
is an 8-level code with an 11-un it trans mis slon 
pattern . However, at the present it utilizes 
only the first seven intell igence e lements, the 
eighth being used to provide an error detection 
feature called "even parity. ''When ''even parity'' 
Is not prov ided, the eighth intelligence eleme nt 
is always transmitted as a marking e lement. 
Thus, it has 2 to the 7th power, or 128, avail­
able permu tati ons. Of these combinations, 64 
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TRANSMISSION 
SEQU ENCE 

START 
ALWAYS 
SPAC ING 

Jilli 
MARK I NG OR 

SPACIN G 
N0 ,2 

MAR K IN G OR 
SPACING 

N0 .3 
MARK IN G OR 

SPACING 

1'10.4 
MARK I NG OR 

SPACll'IG 
N0.5 

MARK IN G OR 
SPACING 

STOP 
ALWAYS 
MAR KI NG 

5- LEVEL BINARY PERMUTATION CODE 

s 3 l¼ a 8 '½ ~ ·¼ 90 I 4 - 5 1\ 2 / 6 " v> ., 0 
w 4 . "' .., .., - ~ " .., Q' u: 

~ ... :> q ir: .., ., ... C) <Lr -
DE F G H I J K L M N 0 p Q R ST U V w X y z .. ~ - ., . " ... u ::; 

• • • • • • • • • • ' • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ie , • • • • • • • • • • 
CHARACT ER ARRANGEMENTS 

START NO. I N0. 2 N0.3 N0.4 N0,5 I STOP 

s:::~--1 I _ I I __ J ! ________ _ 
u~,rru~,rtu~,ffi~1r"ru~1rru~11d · u~~TS ~ 

i-- - --7 . 5 UNITS OF TIME 

CURRENT WA VE FORM FOR LETTER " Y" 

Figure 1 - Te letypewriter Code (5-Level) 
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2 
3 

• 
5 
6 
7 

1~111111 • lliWILm d.i~1 

,_ 
~::> . 0~ C ::i 0 1~ ! I. m ~~ - IIJ • " • • z 11,1 .J (/) (/) (/) (/) 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • s 
► • • • • • • • 0 0 0 0 • 0 • 0 • 0 0 • • • • • 0 0 • • • • •• • ► e • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
• 

.· DIii /1 ~~ I -~ 110 I D . 11:1■ / [i] I 2 ~ l (;l[;J .: . s l;]B ti C • > g 

·· am c rn ~ f @CJ 1 1 ra L ~ ID ~• ~ o R ~ r Ll.lrJ '-'•' , r.s , ii., 1 • I!! 

■ ■ ■■ ■■ ■ ■ ■■ ■ ■■ ■ : ~Jill, 

CHARACTER ARRANGEMENT (Asen CODE) 

START NO. NO. NO. NO. NO. NO. NO . NO. 
l 2 3456 7 8 

STOP 

2 

UNITS 

- - -

0 0 s 
► ► ► 
► • ► 

" e e 
~ .... • ~ .! 
.! .! 

• .! .! 

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

CURRENT WAVE FORM FOR LETTER "U" (WITH "E VEN PARITY") 

Figure 2 - Teletypewriter Code (8-Level) 

are ass igned to printing characters . The rest 
ar e devoted to contr ol (nonpr inting) characters, 
or are unassigned. 

the blank squares spacing e lements . The main 
block gives the arrangements of e lemen ts 1 
through 5. The four small er blocks at the r ight 
give the arrangements of elements 6 and 7 for 
the four rows of characters as Indicated by 
the arrows. When "even parity " is provided; 
characters and functi ons which have white 
backgrounds in the characte r arrangement char t 
have the eighth intellig ence element spa cing­
dark backgr ounds have the eig hth intell igence 
e lement marking. For keyboard transmission, 
two SHIFT keys and a CTRL key are used as 
cove r ed in the appropriate keyboard section . 

.!!Q!!!: "Even parity" is an error detection 
feature which provides for adding a pulse 
whenever the number of marking pulses in 
a code combinati on is odd. 

1.10 The character ar r angement for the ASCII 
code is shown on the char t in Figure 2. 

The black ci rcl es represent mark ing e lements, 
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GENERAL OPERATION (F igures 3, 4 and 5) 

1.11 Figure 3 is a pictorial schematic of a 
basic typing unit's operation. Figures 

4 and 5 show the sequence of events involved 
in receiving a character . 

A. Power Distribution 

1. 12 As shown in the middle portion o( Figur e 
3, ac electrica l power Is applied to a 

motor through a motor switch, which may be 
manually or automatically controlled. The motor 
converts the electrical power to rotary motion, 
which Is transferred by intermed iate dr ive 
parts to a distributor shaft. The latter drives a 
main shaft and, through a clutch, pr ovides 
motion to a distributor mechanism . The main 
shaft, through vari ous clutches, dis tributes 
motion to a selector mechanism, a codebar 
mechanism, a function mechanism, a spac ing 
mechanism, a carriage, and , In the case of 
sprocket feed typing units, a platen . 

B. Transmiss ion 

1.13 The upper por tion of the diagram (Fig-
ure 3) illustrates transmission , which is 

effected by an oper ator depressing the keys of 
a keyboard. Assume that the D key is manually 
depressed. A codebar mechanis m converts th is 
selective action to mechan ical pos itions cor res­
ponding to the code combinations rep r esenting 
the letter D. These positions , in turn, set up 
the code combination In a set of keyboar d con­
tacts, and, by parallel output, the code com­
bination Is transmitted to the distributor. The 
distributor then translates the paralle l output 
from the keyboard contacts into a corresponding 
start-stop signaling code combination and ap­
plies it to the transmission facilities, which 
car r y it to distant stations. Since a local 
selector magnet dr iver is connected to the 
transmission facilities , It also r eceives the 
signals. 

C. Reception and Printing 

1.14 The lower portio n of the diagram (F ig-
ure 3) ill us trates reception and printing . 

Assume that the start - stop signaling code com­
bination representing the lette r D, which may 
have been originated eithe r r emotely or by the 
local keyboard, is received from the trans ­
mission facilities by the selector magnet drive r . 
The dri ver converts It to a form suitab le to 
operate the selector mechan ism. The se lector 
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then t ranslates it to mechanical positions which 
are transferred to the codebar mechanism . 

1.15 Under the control ofthecodebarmechan-
ism, r otary and vertical positioning 

mechanisms on the carriage pos ition a type­
wheel so as to select the letter D embossed 
on its surface. A pri nting mechan ism, by 
means of a print hammer, drives the typewheel 
against an inked ribbon and the paper to prin t 
the character. A ribbon mechan ism feeds the 
ribbon and reverses its direction of feed when 
a spool is depleted. 

D. Function Mechanism 

1.16 Controlled by the codebar mechanism, 
a function mecha nism enables the typing 

unit to perform functions supplementary to 
printing. The standard functions cons ist of 
"space,'' "carr iage return," "line feed, " ''blank," 
''bell," and, in the case of 32 typing units, 
"letters" and "figures." In response to the 
reception of "letters" or "figures" code com­
bination, the function mechanism conditions the 
codebar mechanism to cause pr inting in the 
lower or upper case, respectively. It also 
causes the codebar mechan ism to suppress 
pr inting on receipt of all functions. 

E. Spacing Mechanism 

1.17 A spacing mechanism positions the car-
riage so that the characters are properly 

located horizontally on the paper. It spaces the 
carriage each time printing occurs and when the 
"space" code combination is received . The 
function mechanism suppresses spacing on the 
receipt of all functions except "space." At the 
receipt of ''carriage returnu code combination . 
the function mechan ism causes the spacing 
mechanism to return the carr iage to the left 
margin , so that a new printing line can be 
started. 

F . Paper Feed Mechanism (Friction Feed 
Typing Units) 

1.18 A paper feed mechanism positio ns the 
paper vertically so that the characters 

are pr oper ly located in lines on the paper . At 
the rece ipt of the "line feed" code combination, 
the function mechanis m causes the line feed 
mec hanism to raise the paper to the next print­
ing line . 
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G. Form-Out Mechanism (Sprocket Feed Typ ­
ing Units) 

1.19 A form - out mechanism positions the 
form vertically so that the charac ters 

are properly located in lines on the form. At 
the rece ipt of the "line feed" or "form-out" 
code comb ination , the main s haft, thro ugh a 
line feed clutch, causes the platen to raise the 
form to either the next printing lineoro ne form 
length, depending upon which function {"line 
feed" or "form-out") is used. 

2. DETAILED PRINCIPLES OF OPERATION 

POWER DISTRIBUTION 

A. Motor 

2.01 Rotary mechanical motion for the typing 
unit Is generated by synchronous motors. 

The motors are described in the appropriate 
description section. 

2 .02 The motor ordinarily used on 33 typing 
units has a run winding and a start 

winding connected in par allel. (See the appro ­
pr iate schematic wiri ng diag r am.) The start 
winding is in series with an electro lytic capaci­
tor and the contacts of a current-sensitive 
s tar t r elay. When the motor c irc uit is c losed, 
the initia l surge of current energizes the 
relay coil, which closes the re lay contacts. 
The magnetic flux produced by the operating 
and start windings starts the rotor turning. As 
the r otor accelerates, the current through the 
windi ngs, capacitor, and relay decreases. When 
it dr ops to a predetermined level , the relay 
coil opens the contacts and removes the ,start 
coil from the circuit. Using the operati ng coil 
alone , the motor contin ues to accele r ate unt il 
it reaches synchronous speed . 

2.03 The motor ordinarily used on 32 typing 
units is similar , but has a r un capacitor 

in addition to a start capacito r . 

B. Distribu tion 

2.04 As shown in Figure 6, the rotary motio n 
produced by the motor is transferred 

throug h a motor pinion, an Intermediate gear 
pulley, and a motor belt to a distributo r gear 
pulley. The latter drives a main shaft gear 
and also a dist ri butor clutch , which prov ides 
motion for the keyboard and distr ibutor mechan­
ism. 
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2.05 The main shaf t, thro ugh var ious clutches, 
distributes motion to the var ious mechan­

isms on t he typing unit (excluding the dis ­
tributor) . A selector clutc h provides motion for 
the selector . A codebar c lutch drives the codebar 
mechan ism , and a function c lutch furnishes 
motion to a function rocker shaft, a function 
stripper bail , a carriage drive bail, and a 
pri nt-suppress ion latch. 

C. Clutches 

2.06 The operation of all clutches Is basical ly 
the same. A typical clutch is shown in 

Figure 7. 

2.07 A clutch drum is attached to and rotates 
in uniso n with a s haft. In their stop po­

sition, a trip lever and a latchlever hold a shoe 
lever_, two shoes, a cam disc , and cam sleeve 
stationary. 

2.08 Wlten the trip lever moves away from the 
shoe leve r, the latter, under spring pres­

sure, moves away from a stop-lug on the cam 
disc. Through two lugs, the shoe lever expands 
the shoes until they contact the notched inner 
surface of the drum. The drum c·auses the shoes 
to start to rotate, and the shoes, in turn , through 
a lug on the cam dis c, rota te the disc and the 
a ttac hed cam sleeve . The c lutch is now engaged, 
and the cam sleeve rotates in un ison with the 
shaft. 

2 .09 When the trip lever moves to its stop 
position, it ls str uck by the s hoe lever. 

The cam disc continues to rotate untll the 
latchlever seats in its notc h, ·and the shoe lever 
and stop lug a r e pinched together by the trip 
lever and latchleve r. A spring holds the shoes 
toget her , so they no longer contact the drum . 
Thus, the clutch is aga in disengaged as shown 
in Figure 7. 

TRANSMISSION 

A. General 

2.10 Transm ission of messages is accom-
plished by an oper ator selec tive ly de­

pr essing the keys and spacebar of the keyboard 
in the same manner as in typing. The downward 
movement of each key or the spacebar is tr ans­
lated by a code bar mechanism into a mechanical 
arrangemen t correspond ing to t he code combina­
t ion representing the charac t er on the keytop. 

• 
• 

• 

• 

• 

• 
• 
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l FOR 
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► DISTRIBUTOR ~: For explanation of diagram seo Para graphs 1. 13 through l. 22. 
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For physical r~Iationship, see the appropriate description section. 
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COOEBAR 
MECHANISM 

SP ACING MECHANISM 

PRINT SUPPRESSION LTRS, & FIGS 

MECHANICALLY 
POSITIONS 

SP , CR, LF , BELL, 

LTRS & FIGS 

I START - STOP 
SIGNALS FOR "D" 

~ -----
< MECHANISM "D " CODE COMBINA TTON 

SELECTOR MECHANISM 

LF 

FUNCTION 
MECHANISM 

SELECTOR 
MAGNET 
DRIVER 

w 
z 
.J 

.J 

" z 
C) 

(/) 

TO TRANSMISSION FACILITIE! 

-

Figure 3 - Schematic Diagram • 
Typing Unit Operation 
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INTERMEDIATE 
GEAR PULLEY 

MOTOR BELT 

DISTRIBUTOR 
GEAR PU LLEY 

DISTRIBUTOR 
CLUTCH 

MOTOR 

FUNCTIO N ----:;~ 
CLUTCH 

FUNCTION 
ROCKER SHAFT 

MAIN SHAFT 
GEAR 

CODEBAR CLUTCH 

CODEBAR RESET LEVER 
~-- (DRIVES RESET BAIL) 

- - ---
CARRIAGE 

DRIVE LINK CARRIAGE DRIVE BAIL 
(DRIVES POWER BAIL AND 

SELECTOR 
CLUTCH 

ROCKER SHAFT 
DRIVE ARM 

SPACING MECHANISM) 

NOTE: ON SPROCKET FEED UNITS, A 
LINE FEED CLUTCH CAUSES THE 
P LATEN TO ROTATE (SEE FIGURE 27.) (LEFT FRONT VIEW) 

Figure 6 - Power Distribution 

The mechanical arrangements se t up the code 
comb inations in a set of keyboard contacts, and, 
by parallel output, the code combinations are 
tran sm itted to a distributor mechanism. A 
unive r sal mechanism trips a distributor clutch, 
and a distributor mechanism then translates 
the para lle l output fr om th e keyboard contacts 
into corresponding start-stop signals for ap ­
plication to the transmission facilities . 

~: For a furth er discuss ion of trans­
mission pr inciples , see the appropriate key ­
board section. 

B. Dist ri butor Mechanism 

2.11 The distributo r mechani .sm is illu stra ted 
in Figures 8 and 9. 
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2.12 The distributor mechanism r eceives the 
parallel output of the keyboa1·d contacts 

whic h have been mechanically arranged into 
code combinations and converts it to start - stop 
s ignals and applies them to the s ignal line. 
The mechanism receives rotary mot ion from 
a distr ibutor gear pulley attached to the drum of 
a distributor clutch . The cl utch disc is con ­
nected to a distr ibutor shaft. A brush holde r 
mounted on the shaft carries two carbon brushes 
which are electr ically connec t ed by a spr ing 
and ri de on an inner and outer disc, respec ­
tively. The discs ar e pa r t of a pr inted cir cuit 
card that provides facilities for interconnecting 
the distributor with other apparatus. The outer 
disc is div ided into segments -t en for 33 typing 
units, seven for 32 typing units. The segments 
correspond to the elements of the teletypewriter 
code described in 1. 03 thr ough 1. 10. 

• 
• 

• 

• 

• 

• 
• 
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SHOE 
LEVER 

SHOE 

(SIDE VlEW) 

STOP-LUG 

TRIP 
LEVER 

LUG ON 
SHOE LEVER 
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LATCHLEVER 

DRUM 

SHOE 

CAM DISC 

LUG ON 
CAM DISC 

Figure 7 - Clutch 

2.13 In the stop position, the distr ibutor c lutch 
is disengaged (latched), and the outer 

brush rests on the stop segment . When a key­
lever is depre sse d, the pr oper code combination 
Is set up in the keyboard cont acts, and the 
universal lever moves to its up position . The 
mot ion of the transfer lever is conveyed by an 
H-plate to a distributor tri p linkage on the 
typing unit. The trip linkage pivots a trip bail, 
which car ries a tri p leve r rearward out of the 
way of the distributor c lutch' s shoe lever . The 
c lutch engages and rotates the shaft and brush 
holder . The oute r brush passes over the seg­
ments on the outer disc in the following order: 

(a) Start ., no. 1 through no. 5, and stop, 
for 32 typing unlts . 

(b) Start, no. 1 no. through 
for 33 typing units . 

8, and stop, 

2.14 Near the 
a roller 

follower leve r 

end of the shaft's revo lution, 
on the clutch disc pivots a 
which moves the trip bail 

and lever frontwards. This motion is trans­
ferred thro ugh the tr ip linkage and H-plate to 
the unive r sal lever , whic h is moved to Its 
down position, where it is latched. When the 
c lutch comp letes its revolut ion, the shoe lever 
strikes the trip lever, and the clutc h disengages . 

2.15 The effect of the above operations is to 
apply a start-stop code comb ination to 

the signa l line cor r esponding to the combination 
set up in the keyboar d contacts . This can best 
be shown by an example. Figure 9 is a simpli­
fied schemat ic of a 32 typing unit distr ibutor . 

(a) In the stop position, the outer brush 
rests on the stop segment, and the 

cur r ent flows in the signal circ uit which 
is closed. (The signa l path is from one side 
of the line thr ough the start segment, the 
inner disc, the brus hes, the stop segment, 
the commo n te r minal, and the break con­
tact to the other side of the line.) Thus a 
marking condition exists. Ass ume aga in that 
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DISTRIBUTOR CLUTCH DRUM 
GEAR PULLEY 

CLUTCH DISC 

H-PLATE 

DISTRIBUTOR 
TRIP LINKAGE 

1 
CIRCUIT CARD 

TRIP LEVER 

SPRING 

INNER DISC 

BRUSH HOLDER 

OUTER DISC 

(RIGHT FRONT VIEW) 

Figure 8 - Dislributor Mechanism 

the D key is depressed. The (1-- 4-) code 
combination is set up in lhe keyboard con­
tacts . 

(b) The distr ibutor c lut ch is tripp ed, and 
the brus h holder begins its revo lution . 

While the brush is on the start segment, 
the circuit is open , no current flows, and 
a spacing element is transmitted . While It 
is on the no. 1 segment, the circu it is 
closed. (The signal path is through the 
start segment, the inner disc , the brushes , 
the no. l segment, the closed no . l con­
tact, the common term ina l, and the break 
contact .) Thus, current flows, and a mark­
ing element is transmitted . While the brush 
is on the no. 2 and no. 3 segments, since 
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the no. 2 and no. 3 contacts are open, the 
circuit is broken, no current flows, and 
spacing elements are transmitted. In a s imi ­
lar manner , a no. 4 mar king element and a 
no. 5 spacing element are tran smitted . When 
the brush reaches the stop segment, the 
distributor c lutch is disengaged, and the 
line aga in become s mark ing. 

2.16 The operati on of a 33 typing unit dis-
tributor is simila r to that explained for 

the 32 typing unit dis tribu tor, except that, as 
previo usly noted in 2.12, the outer distributor 
disc is divided into ten segments , and the dis­
tribu tor generates an 8-level ASCU code ( Fig­
ure 2). 

• 
• 

• 

• 

• 

• 
• 
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BRUSHES TO SIGNAL LINE 

STOP 

5 

2 

3 

COMMON 
TERMINAL KEYBOARD 

CONTACTS 

~ -.<Qc~y 

LETTER "0" SET UP 
IN KEYBOARD CONTACTS 

Figure 9 - Signal Wiring - 32 Typing Unit Distributor 

RECEPTION ANO CONVERSION 

A. Selecto r Mechanism 

2.17 The selecto r mechanism receives the 
signaling code combinations from the 

selector magnet driver and converts them to 
corresponding mechanical arr angements that 
control the codebar mechanism. The selector 
mechanism is descr ibed in the appropriate 
description sect.Ion. Figures 10 and 11 ill us­
trate the selector mechanism . 

2.18 A magnet coil is wired by two leads to 
the output of th~ selecto r magnet driver. 

In the stop c:ondition, the output of the selectc>r 
magnet driver is marking, and the coll 1s 
energized and holds the armature against a 

magnet core. Wilen a code combination is re ­
ceived, the start pulse (spac ing) de-energizes 
the coil, and the armature moves rearward to 
its spacing posit ion out of the way of the start 
lever (Figure 10) . The latter .moves up and 
carries an associated start cam follower into 
the indent in its cam. The follower , in turn , 
moves an attached trip lever up and out of 
engagement with the clutch shoe lever. .A 
selector clutch engages and makes one com­
plete revolution (the clutch "cyc les") during 
wnich the start cam holds the start lever. 
out of the way of the armature. 

2.19 As the selector c lutch cycles, a spacing 
locklever , a stripper bail, a codebar 

r lutch's trip follower arm, and selector levers 
• ilve for 32 typing unit s; e ight for 33 typing 
.mits) r ide on individual cams under sp ring 
pressure. 
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TRIP LEVER 

SHOE LEVER 

SELECTOR 
CLUTCH 

MAGNET 

\.---- START LEVER 

START CAM 

START CAM 
FOLLOWER 

(LEFT REAR VIEW) 

Figure 10 - Selecto r Trip Mechanism 

2.20 Near the beginning of the cycle, the 
str ipper cam pivots t he stripper bail, 

which strips any push levers selected dur­
ing the previous cycle from their respective 
selector levers and leaves them in their un­
selec ted position in front of the se lector levers . 
The design of the selector clutch is such that, 
as each element of the code combination is 
rece ived following the start e lement, an indent 
in the corresponding selector lever cam and 
the spacing locklever cam are presented to 
their r espective levers. Since the oper ation of 
each selector linkage will be the same, only 
one of them Is described below. 

2.21 If the intell igence element is spacing, 
it de- energizes the magnet coil, and 

the armature moves to its spacing (r ear) 
pos ition. The spac ing locklever is permitted 
to move up, and it holds the armature in 
this position durin g the sampling interval (Fig­
ur e 11). The selector lever is prevented from 
moving up into the indent or its cam by the 
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armat ure , and the push lever remains in its 
unselected (spacing) pos it ion in fr ont of the 
lever . 

2. 22 On the ot her hand, if the element is 
marking, the armature moves forward 

to its marking position, out of the way of the 
selector lever, and blocks the spac ing lock­
lever . The selector lever moves up into the 
indent of its cam, locking the armature in Its 
marking position during the samp ling interval 
(Figure 11) and permitting its sprin g-biased 
push lever to move rearward under the selec ­
tor lever. 

2.23 As the code combination is received, 
each intell igence element is samp led 

in turn, and the corresponding selector levers 
and push levers are pos it ioned acco rd ingly 
(Figures 4 and 5). The contours of the selector 
ca ms ar e such that , near the end of the cycle, 
they drive the selector levers and selected 
push levers counter clockwise (as viewed fr om 
the left) to their marking position in which 

• 
• 

• 

• 

• 

• 
• 



• 
• 

• 

• 

• 

• 
• 

(SPACING POSITION 
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(MARKING POSITION 
DURING SAMPLING 

INTERVA L) 

SPACING 
LOCKLEVER 

ARMATURE 

~/ SPACING 
L~ LOCKLEVER 

(j PUSH LEVER 
{MARKING) 

SELECTOR 
LEVER 

{MARKING) 

(MARKING POSITION 
NEAR ENO OF CYCLE) 

BLOCKING 
LEVER 

(MARKING) 

(LEF T FRONT VlEW) 

Figu r e 11 - Selector Mechanism 

their s lotted portion is up (Figure 11). The 
blocking levers associated with the unse lected 
push levers remains in the spac ing position 
in which their slotted portion is down. 

2.24 Near the end of the cycle, the trip 
follower arm is moved rearward by 

its cam and trips the codebar clutch . 

2.25 When the stop element (marking) is re-
ceived at the end of the code combina­

tion, the armature moves to its mark ing position 
above the start lever, where It prevents the 
start cam follower from falling into the indent 
in it s cam (Figure 10). In this position, the 
follower holds the tr ip lever down so that, 

when the selector c lutch completes its cycle, 
its shoe lever strikes the trip lever , and the 
clutch Is disengaged. 

2.26 As an examp le, assume that the lette r 
0 (1--4-) or (--3---7-) code combina ­

tion is r eceived by a 32 or 33 typing unit (Fig­
ur e 3). The start pulse (spacing) trips the 
sele cto r clutch, which begins its cycle. The 
stripper bail strips the selected push levers 
from the selector levers . The inte lligence 
pulses ar e samp led in order, and the no. 1 and 
4 or no. 3 and 7 push levers are selected. Near 
the end of the cycle, the selector clutch cams 
the no. 1 and 4 or no. 3 and 7 push levers 
down, and they pivot the no. 1 and 4 or no. 3 
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and 7 blocking levers to their marking position, 
while the no. 2, 3, and 5 or no. 1, 2, 4, 5, 6, and 
8 blocking levers remain in their spacing 
position. The trip cam causes the trip foll ower 
arm to trip the codebar clutch. The stop pulse 
(marking) disengages the selec tor c lutch, and 
the se lec tor ls returned to Its stop pos ition . 

Note: The 8- level code combination given 
for D is the "even parity" code combination. 

B. Range Finder 

2.27 For optim um operation of the typing unit, 
the se lector must sample the code ele­

ments at the most favorable time. The ran ge 
finder provides a mean s of determining this 
time by establishing a range of operating 
margin s . 

2 .28 When a ran ge finder knob is loosened , a 
pointer may be moved along a range 

scale by a handle. This changes the angular 
positio n of the trip levers and latchlevers with 
respect to the main shaft, and thus changes the 
position where the selector clutch begins and 
ends its cycle. The effect of this operation is 
to change the time in the cycle when the 
selector samples each code pulse. 

2.29 Rotating the pointer counterclockwise 
from 60, the center of the scale, causes 

the selector to sample the traili ng portion oflhe 
pulse . Rotating the pointe r clockwise causes the 
selector to sample the leading edge. To es tab­
lish the margins of the operating range, the 
pointer is moved first In one direction, then in 
the other, until erro r s in printing occur. The 
pointer is then set at the center of the ran ge, 
and the knob tightened. 

C. Codebar Mec hanis m 

2 ,30 The codebar mechanism illustrated in 
Figure 12 cont r ols the printing and 

function mechanism. It is described ln the 
appropriate desc ri ption section. 

2.31 As mentioned in 2.24 above, near the 
end of the selector cyc le, the se lecto r 

clutch pivots the codebar clutch's trip follower 
arm. The arm, thro ugh a trip shaft, pivots 
a trip lever out of the way of the shoe lever. 
The codebar clutch engages and makes one 
revolution (cycles) (Figures 4 and 5). 
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2.32 As the codebar clutch cycles, a codebar 
r eset lever foll ows its caroming surface 

under the pressure of a code bar reset bail's 
spring. Early in the cycle, the cam, through the 
reset lever, permits the reset bail to pivot 
counter clockwise. 

2.33 There are ten codebars in the 33 typing 
unit and eight codebars in the 32 typ ing 

unit. As the reset bail pivots, the numbered 
codebars (excluding the no. O codebar in 32 
typing units) are permitted under spring pres­
sure to move up and to the left, and sense the 
position of the cor r esponding selector blocking 
levers. If a blocking l ever is in its marking 
position (up) , it per mits its codeba r to move 
all the way up and to the left, to its mar king 
position (Figures 4 and 5). But if the blocking 
lever is in its spacing position (down), a pro ­
jection on the lever holds the codebar down in 
its spacing posi tion. The operation of the print 
suppressio n code bar is described in 2. 67 through 
2. 71. The operation of the no. 0 codebar on 32 
typing units is described in 2.56. The operation 
of the automatic carriage return-line feed 
code bar is desc rib ed in paragraph 2.115 through 
2.117. Function levers under the codebars and 
car ria ge slides that ride on top of the codebars 
sense their positions and use them to control 
various operations, as will be desc r ibed in 
succeeding paragraphs . 

2.34 Early In the cycle, a trip cam pivots 
a follower a rm , which trips the !Unction 

clutch (Figures 4 and 5). 

2.35 Near the end of the coctebar cyc le, the 
cam, through the r eset lever, pivots the 

reset bail clockwise. The latter thus re turns 
the bars to their stop (down and right) position. 

2.36 As an examp le, tak e the r eception of the 
letter D (1--4-) or (--3 ---7- ) code 

combinatio n tr eated in 2.26, The no. 1 and 4 or 
no. 3 and 7 blocking levers move to their 
marking position, and the trip ca m trip s the 
codeba r clutc h, which begins Its cycle . The 
reset bail permits the codebars to sense the 
position of the blocking leve rs. The no. 1 and 
4 or no. 3 and 7 codebarsarepermltted by their 
blocking levers to move up and to the left to 
their marking pos ition. The remaining bars are 
held down in their spacing position. The codebar 
clutch trips the function clutch. Near the end of 
the cyc le , the reset bail r eturns the bars to 
their stop position. 

Note: The 8- level code combination given 
for D is the "eve n parity" code combination . 

• 
• 

• 

• 

• 

• 
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FUNCTION MECHANISM 

2.37 The function mechanism illu st rat ed in 
Figure 13 enables the typing unit to per­

form functions at the receipt of th e proper code 
combinations. Functions are operations sup­
plementary to printing the message, such as 
moving the ca rr iage back to the left margin 
(carriage return) and moving the paper up 
(line feed) so that a new line can be printed. 

2.38 As mentioned in 2.34, early in the 
codebar cycle, a cam pivots the func­

tion trip follower arm, which moves th e func­
tion trip lever out of engagemen t with its shoe 
lev e r. The function clutch engages and makes 

TRIP LEVER 

FUNCTION 
CLUTCH 

TRIP CAM 

CODEBAR ~--, 
CLUTCH 

TRIP FOLLOWER 
ARM 

CODEBAR CLUTCH 
TRIP CAM 

BLOCKING ---­
LEVER 

(MARKING) 

BLOCKING 
LEVER 

(SPACING) 
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one complete revolution (cycles). A function 
drive cam, through a follower arm and drive 
arm, causes the function rocker shaft to rock. 
The function rock er shaft, in turn, through 
two drive linkages, moves a function drive 
bail up durin g the first par t of the cycle and 
down during the middle port ion (Figures 4 or 5). 

2. 39 The under side of the code bars are 
coded by a series of notches and pro­

jections. Under the codebars are a number of 
function le vers which pivot on the same shaft 
as th e function drive bail and are connected to 
the ball by spr ings. As the bail moves up, the 
springs pull the levers up so that they sense 
the code bars. If a lever encounters one or 

CODEBAR 
(SPACING) 

COOEBAR 
(MARKING) 

CODEBAR 
RESET 

BAIL 

(LEFT FRONT VIEW) 

Figure 12 - Codebar Mechanism 
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more projections, it is retained in its down 
pos ition agains t the tensi on of its sprin g. On the 
othe r band, if the slots line up suc h that an 
opening is provided for a lever , it moves all 
the way up to its selected pos ition. 

2.40 In mos t cases, when a functi on leve r 
moves up to a ce rtain level , it ls la tched 

by an assoc iated function pawl. Then, when the 
dr ive bail pulls the leve r and latched pawl 
down during the middle portion of the cycle, 
t he pawl provides the motion to effect the 
function . 

2.41 Nea r the beg inning of the function cyc le, 
a cam pivots a driv e arm which moves 

the function stripper bail fr ontward (F igures 
4 or 5). Near the end of the cycle , the cam 
perm its the drive arm under spring pressure to 
move the st ri pper bail rea rward and strip any 
latched functi on pawls from their se lected 
function levers. 

2.42 The operation of the individual function 
leve r s and pawls is covered under the 

individual functions. 

PRINTING 

A. General 

2.43 A ca rri age accomp li shes the pr inting of 
messages on paper or forms. The car­

riage is described in the approp ri ate description 
section. Print ing is controlled by the code ele­
men ts desc rib ed In 1.03 thr ough 1.10. Although 
the 32 and 33 typing uni t ca r riage s are the same, 
the numbe r s of the code el ements contr olling 
the speci fic operations a r e different. 

B. Typewheel 

2.44 The cha rac ter s used in printing are em-
bossed on the cyli ndrical surface of a 

typewheel. A typewheel character arra ngem ent 
is shown in Figur e 14, in which the cylindrica l 
surface is rolled out flat and illu st r ated from 
the back, or inside. The characters a r e ar­
ran ged in 16 ver tical rows of 4 characters eac h. 
For the sake of explanation, the typewheel is 
divided into cloc kwise and counterc lockwise 
fie lds to ind icate in which dire ction the type­
wheel is rotated to se lect the rows. Th e rows 
ar e t hen numbered 1 thro ugh 8 in each dir ection 
from the borderline between the fields. The 
charac ters in ea ch row are designated the "1st " 
through the "4th" from top to bottom. 
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2.45 Again, for the sake of explana tion, a 
prin ti ng area is indicated In F igur e 14. 

This is the area the selected cha rac ter mub1 
be in if it is to be printed when the print ham­
mer stri kes the typewheel. As shown in the 
figur e, the borderline between the fie lds is 
under the printin g area when the typing unit 
is in the stop condition . During the first part 
of eac h function cycle , verti cal and rotary 
pos ition ing mechanisms impart separate, but 
simultaneous, motio ns to the typewhe el to select 
the proper character. The rotary mechan ism 
rotates it e ither cloc kwise or counter clockwise 
to align the proper row with the printi ng area. 
The vertical mechanism raises it to place t he 
proper character in the printing area , During 
the latter par t of the funct ion cycle , the type­
wheel is returned to its stop position. 

2.46 For examp le, assume that the code com-
bination r epresenting the letter D is 

rece ived by the typing uni t. The rota r y mecha n­
ism r otates the typewhee l !our and one-half rows 
clockwise, and the vertica l mechanism raises it 
two character s, plus the distance below the 
printi ng area . The prin t hammer drives it 
forward, and the typewheel imprin ts the letter 
"D" on the paper or form. The pos itioning mec h­
anisms then return the type wheel to its stop 
position. 

C. Power 

2.47 As the function clutch cycles (2.38), an 
ecce ntr ic cam impar ts oscillating motion 

th rough a carriage driv e link to a ca rr iage drive 
bail (Figur e 6). The bail pivots rearwar d during 
the first part of the cycle and frontward to its 
stop pos iti on during the latter part (Figures 4 or 
5). In doing so , it caus es a power bail on the 
carr iage to pivot first clockwise (as viewed from 
the left), the n counte r clockwise (Figu r e 15). 
The power bail has two rollers that move along 
the dr ive bail and permi t it to r ece ive the 
motion r egardless of the carriage's position 
along the printing line . 

D. Rotar y Positioning 

Direc t ion of Rotation 

2.48 Which way the typewhee l rotates fro m 
the stop positio n is determined by the 

no. 3 code element on 32 typing units and the 
no. 4 ele ment on 33 typ ing units. If this element 
is mar king, the wheel is rotated counterc lock­
wise . If it is spac ing, the wheel is rotated 
clockwise. 
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PRINTING AREA 

1st 
• & % $ # • • ' AM ( ) * + I -• , • SP 

2nd G F E D C B A @ H I J K L M N 0 

3rd 7 6 5 4 3 2 1 0 8 9 • • < - > ? -• ' • 

4th w V u T s R Q p X y z [ \ ] t -
8 7 6 5 4 3 2 1 1 2 3 4 5 6 7 8 J 

\ CLOCKWISE COUNTERCLOCKWISE I 

"""---------- ----------✓ y 
VERTICAL ROWS 

(SHOWN IN STOP POSITION) 

Figure 14 - Typical Typewheel Character Arrang ement (As Printed) 

Note: Numbers in parentheses apply to 33 
typing units . Associated numbers outside 
parentheses apply to 32 typing units. 

2.49 When a code combination is recei ved In 
which the no. 3 (4) element is marking, 

the no. 3 (4) codebar moves up and to the left 
early in the codebar cycle. A following slide, 
through a linkage , moves a rotary driv e arm 
down so that it engages a left rotary rack , but 
not a right one. U the no. 3 (4) element is spac­
ing, the alternat e condition exists, in which 
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the no. 3 (4) codebar is down, and the drive 
arm is up, where it engages the right rack, but 
not the left. 

2.50 A rotary drive bail Is held against th e 
power bail by a spring. As these bails 

rock clockwise (as viewed from the left) during 
the first part of the function cycle, the drive 
arm , which is attached to the rotary positioning 
bail, moves toward the front. If the arm is 
down (no. 3 (4) element marking), It pulls the 
left rack with It, and the rack rotates a rotary 
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TYPEWHEEL 

SHAFT 

P INION 

LEFT 
RACK 

NO 3 (4) SLIDE 

SPIDER 

CAGE 

RIGHT RACK 

ROTARY DRIVE 
ARM 

'--RESET BLOCKS 

POWER 
BAIL 

NO. 3 (4) <X>DEBAR ROTARY 
DRIVE BAIL 

NOTE: NUMBERS IN PARENTH ESE S 
APPLY TO 33 TYP ING UNITS. ASSO­
CIATE D NUMBERS OUTSID E PAREN• 
TH ESES APPLY TO 32 TYPING UNITS. 

CARRIAGE 
DRIVE BAIL 

(LEFT FRONT VIEW) 

Figure I 5 - Rota r y Positioning Mechanism 

pinion, a cage, a spider, a sha ft, and the 
attac hed wheel counterclockw is e (as viewed from 
the top). On the other hand, if the arm is up 
(no. 3 ( 4) element spacing), it pulls the r ight 
rack toward the front, and rotates the typewheel 
clockwise . As the power ba il and rotary drive 
bail r ock back to thei r stop position during the 
latter par t of the functio n cycle, two reset 
blocks on the drive bail return the racks and 
the typew heel to their stop position. 

Degree of Rotation 

2. 51 How tar the typewheel rotates in eithe r 
direction is determ ined by the no. I and 

no. 2 code elements and the no. 0 codebar on the 
32 typing unit and the no. I, 2, and 3 code 
elements on the 33 typing unit . (See Figures 16 
and 17.) 

Note : Numbers in parentheses apply to 33 
typing units . Associated number s outs ide 
par enthesesa pply to 32 typing units . 

2. 52 When -the no. 1 (2) and no. 2 (3) code 
elements are both spacing, the corres­

ponding codeba rs and thei r following rotary 
stop slides remain down. A common stop 
slide, which is moved by the other two, also 
rem ains down. As one of the racks Is pulled 
frontward , the opposite rack is driven rear­
ward by the pinion and strik es the common 
stop (the one nearest the front). Th is permits 
the pinion to rotate the typewheel enough tor 
vertical row 11111 or "2" (depending on the 
position of the no. 0 (1) codebar, as covered 
in 2.56 below) of e ither the clockwise or 
counterc lockwise field to be ali gned with the 
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NO. 1 (2) STOP 
SLIDE (SPACING) 

NOTE: NUMBERS IN PARENTHESES 
APPLY TO 33 TYPING UNITS. ASSO­
CIATED NUMBERS OUTSIDE PAREN­
THESES APPLY TO 32 TYPING UNITS. 

NO. 

(LEFT FRONT VIEW) 

TYPEWHEEL 

~RACKS 

COMMON 
STOP SUDE 

NO. 2 (3) STOP 
SLIDE (MARKING) 

\ 
NO. 2 (3) CODEBAR 

(MARKING) 

Figure 16 - Rotary Positioning Mechanism 

REAR STOP SHIFT SLIDE 
SURFACE 

FRONT STOP 
SURFACE 

ROTARY 
STOP PLATE 

RESET ARM 

NOTE: NUMBERS IN PARENTHESES 
APPLY TO 33 TYPING UNITS. ASSO­
CIATED NUMBERS OUTSIDE PAREN­
THESES APPLY TO 32 TYPING UNITS. 

SLIDE GUIDE 
PLATE 

RESET ARM 

/ 

SLIDE GUIDE 
PLATE 

NO. 0 (1) CODEBAR 

(LEFT FRONT VIEW) 

Figure 1 7 - Rotary Positioning Mechanism 
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prlnting area at the time of printing . When a 
rack Is stopped, the rotary ball stops, and its 
sp r ing extends as the power bail continues 
Its travel. 

2. 53 When the no. l (2) element is marking 
and the no. 2 (3) is spacing, the no. 1 

(2) codebar and slide moves up, and the no. 1 
(2) slide lifts the common slide. In this position, 
holes in the common slide perm it whichever rack 
Is moving toward the rear to pass through and 
strike the no. 2 (3) slide (second from the front), 
which Is down. Thus, the vertical row "3" or 
"4" is aligned with the pr inting area. 

2. 54 When the no. 2 (3) element is marking 
and the no. l (2) is spacing, the no. 2 

(3) slide is moved up and lifts the common stop. 
The rack that is moving rearward passes through 
holes In these slides and strikes the no. 1 (2) 
slide (third from the front), which is down. Thus , 
the vertical row "5" or 11611 is aligned with the 
printing area. 

2. 55 When both the no. 1 (2) and no. 2 (3) ele-
ments are marking, the no. 1 (2) and no. 

2 (3) and common slides are moved up and 
permit the rack to pass through their holes and 
s trike the shift slide (farthest from the front). 
Thus, the vertical row "7" or "8" is aligned 
with the prlntlng area. 

Odd or Even Rows 

2. 56 Whether the odd or even rows are selected 
depends on the position of the no. 0 

codebar on 32 typing units and the no. 1 codebar 
on 33 typing units . When this codebar is up, the 
even rows are se lected; when it is down, the odd 
rows are selected. In 33 typing units, the no. l 
code element controls the position of this code­
bar. In 32 typing units, it is controlled by the 
letters-figures shift mechanism, which responds 
to the "letters" and "figures " code combinations. 

(a) 33 Typing Unit: 

(1) The upper portion of the stop slides 
moves up and down ln slots in two 

gu!deplates. When one of the racks moves 
toward the rear and strikes one of the 
slides, the slides and guldeplates are 
pushed toward the rear until the shift 
slide strikes the rotary stop plate . Du.r­
ing the latter part of the function cycle, 
the guides and slides are returnedtothe!r 
stop position by reset arms, which are 
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part of the printing mechanism. (See 
2.63 through 2. 71.) 

(2) When the no. l code element is spac -
ing, the no. l codebar and its follow­

ing slide remain down, and the shift slide 
strikes the front stop surfaces on the stop 
plate. This results in vertical row 111, 11 

"3," 115, 11 or "7" being aligned with the 
printing area at the time of printing . 

(3) On the other hand, when the no. l 
code element is marking, the no. l 

codebar and the shift slide are up where 
the latter presents a narrower outline to 
the stop plate. Thus, when the slide moves 
toward the rear , it fits Into a cutout in the 
plate and strikes rear stop surfaces. The 
difference results In one more row rota ­
tion of the typewheel, and vertical row 
"2 " 114 " "6 11 or 11811 is aligned with the 

' ' ' printing area. 

(b) 32 Typing Unit Letters - Figures Shift: 

(1) When the 32 typing unit is in the 
"letters" condition, the no. 0 codebar 

is blocked by a letters blocking lever 
(Figure 18), whose extension engages one 
of the code bar's slots. When the code bar 
ball rocks to the left early in each codebar 
cycle, the no. 0 codebar Is held In its down 
position. Thus, the odd rows will be 
selected, as covered in 2.56 (a). 

(2) On receipt of the "figures" code com-
bination, the codebars permit a fig­

ures function lever to rise to Its up 
position, where it is latched by Its func­
tion pawl. Then, as the lever and pawl are 
pulled down by the function bail during the 
middle portion of the function cycle, an 
extension on the pawl moves the letters 
blocking lever to Its down position, where 
it is latched by its pawl and no longer 
blocks the no. 0 codebar. The typing unit 
Is now in "figures" condition, and the 
no. 0 codebar will move to Its up position 
each codebar cycle until the "letters " 
code combination Is received. This re- · 
suits In the selection of the even rows as 
covered in 2.56 (a). 

(3) On receipt of the "letters " code 
combination, the codebars permit a 

letters function lever to move t0 Its up 
position, where it ls latched by its func­
tion pawl. As the lever andpawlarepulled 
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BLOCKING 
LEVER 
PAWL 

LETTERS 
FUNCTION 

PAWL 

, , 

FIGURES 
FUNCTION 

PAWL 

SHIFT SLIDE 
(SEE FIGURE 17) 

NO. 0 CODEBAR 

FIGURES 
FUNCTION 

LEVER 

LETTERS 
BLOCKING 

LETTERS 
FUNCTION 

LEVER 

LEVER ,, ,.. ....___ """".::.=:::-~ ,.. / / / 

~,.. ✓ (LEFT FRONT VIEW) 

Figure 18 - Letters-Figures Shift Mechanism 

down by the function bail during the middle 
portion of the cycl e, the pawl contacts a 
s lanting extension of the blocking lever's 
pawl and moves it rearward until it un­
latches the blocking lever. The latter is 
then permitted to move up and block the 
no. 0 codebar . Thus the typing unit is 
returned to the "lette r s" condition . 

E. Vertical Positioning 

2. 57 The vertical positioning mechanism posi-
tions the typewheel so that the proper 

character in the selected row is in the printing 
area at the tim e of printing . It ls controlled by 
the no. 4 and no. 5 code elements on 32 typing 
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units and by the no. 5 and no. 7 elements on 
33 typing units. (See Figure 19.) 

Note: Numbers in parentheses apply to 33 
typ ing units. Associated numbers outside 
parentheses apply to 32 typing units. 

2. 58 A vertical drive bail is held against the 
power bail by a spring. When these bails 

rock clockwise (as viewed from the left) during 
the first part of the function cycle, the vertical 
drive bail, through a driv e arm, lifts the spider, 
typewhee l shaft, and typewheel. How far the 
typewheel is rais ed is determined by three stop 
arms that are positioned in r espo nse to the no. 
4 (5) and no. 5 (7) cotle elements . When tbe 
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TYPEWHEEL 

RIGHT RESET ARM 

PIVOT SHAFT 

PRINT BAIL 

LINK 

POWER BAIL 

HAMMER 

PRINT HAMMER 
BAIL 

PRINT TRIP 
LEVER 

/I--- PRINT RESET 
ARM 

(LEFT FRONT VIEW) 

Figure 20 - Printing Mechanism 

out of the way. The bail strikes the no. 5 (7) 
stop arm (the shortest), and the third character 
is placed in the printing area. 

2.62 When both the no. 4 (5) and no. 5 (7) ele-
ments are marking, all three stop arms 

are pivoted out of the way. The bail moves up 
until it strikes a shoulder on the common stop 
arm, and the fourth character is placed in the 
printing area. 

F. Printing Mechanism 

Printing 

2. 63 The printing mechanism is illustrated 
in Figure 20. 

2.64 After the typewheel bas been positioned 
during the first half of the function cycle, 

the printing mechanism supplies the impact 

Page 26 

which driv es the selected character against the 
ribbon and paper. Provisions are incl uded 
whereby printlng is suppressed during functions. 

2.65 As the power bail rocks during the first 
part of the function cycle, it imparts 

through a link, counterclockwise motion (as 
viewed from the left) to a print bail. This bail, 
through a link and pivot shaft, pivots two r eset 
arms. Midway in the cycle, the ri ght arm moves 
a print trip lever out of engagement with a 
shoulder on th e print hammer ball. A torsion 
spring snaps the hammer bail rearward, and the 
hammer drives the type wheel and ribbon against 
the paper. Thus, the imprint of the selected 
character is transferred to the paper. The lower 
end of the typewheel' s shaft pivots on the vertical 
drive arm (Figure 19) and permits the wheel to 
be driven rearward. The hammer ball bas a 
soft head which strikes the typewheel without 
damage. 
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PRINT - SUPPRESSION 
SLIDE 

PRINT-SUPPRESS ION 
CAM 

PRINT-SUPPRESSION 
LATCH 

(LEFT FRONT VIEW) 

• 

PRINT -SUP PRESSION 
COOEBAR 

SHOULDER 

PRIN T-SUPPRESSION 
LATCHLEVER 

1ST LATCHING 
SURFACE 

2ND LATCHING 
SURFACE 

Figure 21 - Prin t Suppr ession Mechanism 

2.66 Dur ing the las t halt of the cycle, the 
power bail retu rn s the printing parts to 

their stop pos ition, and a pr int res e t a r m at­
tached to the print bail retu r ns the print hammer 
bail to its st op position, where it is lat ched by 
the print trip leve r. 

Printing Suppressed 

2.67 The pri nting suppression mechanism Is 
illust rated In Figure 21. 

2. 68 Whenever a function code combination is 
rece ived, printing is suppressed. As the 

other codebars r ise ear ly in the codebar cycle, 
a print - supp r ession codebar is held down by a 
pr int-suppre ssion latc h (Figur es 4 or 5). Earl y 
in the function cycle, after any of the function 
leve r s has been selected, the latch is pivoted 
away fr om the codebar by a pr int- suppression 
cam on the functio n clutch. 

2. 69 If no function lever has been selected, 
the print-suppression codebar moves up 

and to the left t.o its selec t ed pos ition . A pr int­
suppression slide follows the motion of th is 
codebar and pivots a prin t-sup pr es sion latch­
lever out of the way of the shoulder on the pr int 
hammer ball. Thus, when the prin t trip lever 
releases the bail, its ham mer is permitted to 
strike the typewheel, and printing occurs as 
covered in 2.64 through 2.66 . 

2. 70 On the other hand, if any function leve r 
moves up to its se lected pos ition, It en­

gages one of a series of notches in the print ­
suppress ion code bar. When the latch releases 
the code bar, the selected function lever pre ­
vents it from moving all the way to its selected 
position. Thus, the pri nt- suppr ession latch ­
lever is not pivoted and catches the s houlder 
when the hammer bail is released by the trip 
lever. The hammer does not reach the type­
wheel, and printing is suppressed. 
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2. 71 As the selected function lever moves 
down and withdraws from the notch in 

the print - suppression code bar, the latc h, which 
has been re t urned to it s s top position , engages 
a seco nd latch ing surface on the codeba r. This 
p r event s the codebar from r ising when the 
functi on lever is withdrawn, thus causing print­
ing to occur before the print hammer is com ­
pletely reset in its stop Position. The print­
suppr ession codebar is completely rese t with 
the rest of the codebars at the end of the code-

SPOOL~ 

bar cyc le, and at that time the latch engages 
the first latching surface (Figures 4 or 5). 

G. Ribbon Mecha nism 

2. 72 The ribbo n mechanism Is illustrated in 
Figure 22. 

2. 73 The ribbo n mechanism supplies the ink 
for printing . As the typing unit operates, 

the mechanis m feeds the ribbon fro m one spool 
to the othe r , and reverses t he direc tion of feed 

' I 
@) 

RIBBON 

SPOOL 

REVERSING ARM \ :----+-------
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RIBBON DRIVE LEVER 

(LEFT FRONT VIEW) 

RIBBON 
POW ER 
LEVER 

~ POWER BAIL 

Figure 22 - Ribbon Mechanism 
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when the spool Is nearly depleted . It is described 
in the app ropriate desc r iption section . 

2. 74 As t he power bail rocks during the first 
part of the function cyc le, it pivots a 

ribbon power lever , which moves a ribbondrive 
lever r ea r war d. A feed pawl which rides on t he 
drive lever acts on a ratchet to rotate a rib­
bon spool. A check pawl drops into the succeed­
ing tooth and detents the ratc het until It is again 
ro tat ed dur ing t he next opera t ion. 

2. 75 The mechanism continues to ro tat e one 
spool until the other is nea r ly depleted . 

An eye let in the ribbon then engages a r ibbon 
revers ing arm . As t he eyelet is pulled agains t 
the arm, the latter moves to a point where a de­
tent spring shifts it to its alternate posi t ion, 
wher e one of its r evers ing extensions falls ahead 
of an extension on the feed pawl. As the pawl 
moves frontward, dur ing the last half of !he 
cyc le, it strikes the arm's extension and is 
pivoted to its alternate pos it ion aga inst the other 
ratchet. ln doing this, It strikes an extension 
on the chec k pawl and pivots it to its a lt ernate 
position against the other ratchet . The depleted 
spool is now r otated to take up the ribbon until 
the other spool is near ly depleted, when reversal 
again takes place . 

2. 76 The ribbon guide, which is spring bias ed 
upward, is mounted so that it will s lide up 

and down on pos t s . As the printpivotshaft turns 
dur ing th e first half of the cycle (see 2.65 above), 
the two pivot ar m s per mit the guide to ri se so 
that it is between the selected charac t er and the 
paper midway in the cycle. At this time the print 
hammer drives the typewheel and the ribbon 
against t he paper. During t he las t hal f of the 
cyc le, the pi vot arms retract th e guide and r ibbon 
to their s top position so that the printed cha r ac­
ters are visib le . 

H. Example 

32 Typing Unit 

2. 77 Assume that the typing unit is in the 
"letters" condition and that the letter D 

code combination (l--4-) is r eceived. The no. l 
and no. 4 codebars move up and to the left to 
their marking position early in the codebar 
cycle . Since the no. 3 codebar is down, the 
rotary drive arm moves up and engages the 
righ t rack. Since the no . l code bar is up and the 
no. 2 is down, the no. l and common stop s li des 
a r e moved up. Since the typing unit is in the 
"letters" condition, the no. O codebar keeps the 
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shift slide down. Since the no . 4 codebar is up 
and the no. 5 is down, th e no. 4 and common 
stop arms are pivoted out of the way of the 
vertical drive bai l. 

2. 78 As the power bail rocks clockw ise (as 
viewed from the left) during the firs t 

par t of t he function cycle, the following occurs: 

(a) The rota r y dri ve a rm pulls the right rack 
forward and rotates the typewheel clock­

wise. 

(b) The left rack, driven by the typewheel's 
pinion, moves rearward, passes through 

a hole in the common s li de , and s trikes the 
no. 2 stop slide. 

(c) The stop s li des and their guides are 
moved rearward , and t he wider outline 

of t he shift slide st r ikes the front stop sur­
faces of the stop plate. 

(d) Thus, the proper vertical row is aligned 
with t he pr inting a r ea. 

2. 79 Concurr ent with the r otary positioning, 
the vertica l drive bail moves up until it 

strikes the no. 5 stop a r m, and t he letter D 
is placed in the printing area. 

33 Typing Unit 

2.80 Assu me that the letter D code combina-
tion (- - 3-- - 7-) is received . The no. 3 and 

7 codebars move up and to the left to their 
mar king position ear ly in the codebar cycle . 
Since the no. 4 codebar ls down, the rotary drive 
arm moves up and engages the r ight rack . Since 
the no. 2 codebar is down and the no. 3 codebar 
ls up, the no. 3 and common stop sli des are 
moved up. Since the no. 1 codebar is down, the 
sh ift slide is down. Since the no. 5 codebar ls 
down and the no. 7 codebar is up, the no. 7 and 
common stop arms are pivoted out of t he way 
of the vert ical dr ive bail . 

Note: The 8-l evel code combination given 
for D is the "even-parity" code combina­
tion . 

2.81 As the power bail r ocks clockwise (as 
viewed from the left) during the first 

part of the function cycle, th e following occurs: 

(a) The rotary drive ar m pulls the righ t rack 
fr ont war d and rotates the typewheel 

clockwise . 
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(b) The left rack, driven by the typewhee l 
pinion, moves rearward, passes through 

holes in the no. 3 and common slides, and 
strikes the no. 2 s top slide. The stop slides 
and their guides are moved rearward, and the 
wider outline of the shift slide strikes the 
front stop surfaces of the stop plate. Thus, 
the vertical row "5" is aligned with the 
pr inting area. 

2.82 Concurrent with the rotary positioning, 
the vertical drive bail moves up until it 

str ikes the no. 7 stop arm, and the second 

char acter in vertical row "5" is placed in the 
pr inting area. (See Figure 14.) 

32 and 33 Typing Units 

2. 83 Since no function lever has been selected 
in either cas e give n, the print-suppres­

sion codebar moves up and to the left early in 
the cycle and moves the print- suppression latch­
lever away from the print hammer ball. Midway 
in the cycle, the right reset arm moves the 
print trip lever out of engagement with the 
shoulder on the hammer bail, and the bail snaps 

CARRIAGE~ ; .:, ::--_i' 

r.: ~ "ii ',, 
, I 
r 

----- ------ -
CARR_!AGE DRIVE_BAIL ---ROLLER -- - ---

Figure 23 - Spacing Mechanism 
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r earward and drives the letter D and the ribbon 
against the paper . During the last half of tbe 
cycle, the parts are returned to thei r stop 
position. 

SPACING 

A. General 

2.84 The spacing mechanism illus tr ated in 
Figure 23 pos itions the carriage so that 

the printed characters are properly horizontal 
on the paper. Each time a character is printed, 
t he carriage is positioned one character to the 
r ight. Spacing is suppressed on all !Unctions 
except "space " when spacing occurs and pr int­
Ing is suppressed. At the end of tbe printing 
line, spacing is suppressed, and the typing 
overprints. When the "carriage return " func­
tion is r eceived, t he carriage is r etu rned to 
the left margin. The spacing mechanism is 
described in the approp r iate description sec ­
tion. 

Note: Wltb the automatic carriage return ­
line feed feature, spacing is not suppress ed 
at the end of a line. Also, the typing unit 
does not overprint at the end of a line. The 
carriage Is returned automatically to the 
left margin when it reaches a predetermined 
point. (See 2.1 15 thro ugh 2. 117.) 

B. With Printing 

2. 85 As the carriage dr ive bail moves rear-
ward dur ing the first half of the !Unction 

cycle, a small roller mounted near its left pivot 
permits a toggle linkage, consisting ofa spacing 
feed pawl and toggle link, to buckle under spring 
pressure . The pawl moves to tbe right and en­
gages the next tooth on a rat chet, which is part 
of a spacing drum. When the roller is moved 
frontward during the last half of t he !Unction 
cycle, It unbuckles the toggle linkage, and the 
pawl is moved to the left and rotates tbe drum 
one tooth. This motion is imparted by a pulley 
at the top of the drum to a spacing belt, which 
is looped around a pulley on the right side of 
the typing unit. The spacing belt, in turn, moves 
the ca rriag e to the right one space against the 
tens ion of a larg e car riag e return spring. The 
carriage Is held In this position by a check 
pawl, which engages the spacing drum's ratchet. 

C. Space Suppr ession 

2.86 The space suppression mechanism Is 
illustrated in Figure 24. 
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2.87 On Functions: 

(a) On every function except "space, " spac-
ing as well as printing must be sup­

pressed. When a character to be printed Is 
rece ived, the print-suppr essio n codebar 
moves up and to the left, as detailed in 2.67 
through 2. 71. In doing so, it pivots a space 
suppression latch so that it is moved to the 
ri ght, out of the way of the toggle linkage. 
This permits the linkage to buckle and effect 
spacing as described in 2.85 above. 

(b) On the other hand, when a function is re -
ceived, the print-suppression codebar 

r emains down and to the right, as described 
in 2.67 through 2. 71, and thus does not pivot 
the space-sup pr ession latch . In this position, 
the space - suppression latc h engages the 
toggle llnka.ge and prevents it from buckling 
all the way, and the feed pawl does not move 
far enough to the right to engage tbe next 
tooth. Thus, the spacing drum is not rota ted, 
and the carriage Is not spaced. . 

2.88 At End-of-Line: When the carriage 
r eaches the right margin, a clamp on tbe 

spacing belt pivots an end- of- line lever counter­
clockwise. In tbis position, a latching surface 
on the spacing toggle link engages the end-of­
line lever and prevents the linkage from buckling 
and effectl.ng spacing. Thus, spacing is suppress­
ed, and the typing unit overprin t s at the right 
mar gin until the "carr iage return" code com­
bination is received . 

Note : With the automatic carriage return­
line feed feature, spacing is not suppressed 
at the end of a line . Also, tbe typing unit 
does not overp rin t at the end of a line. 
The carriage is returned automatically to 
tbe left mar gin when it reaches a pre­
determined point . (See 2.115 through 2.117 .) 

D. Space Functio n 

2. 89 The space !Unction mechanism is ill us­
t rat ed in Figure 24. 

2. 90 When the "space" code combination is 
received, the codebars permit a space 

function lever to move up to its selected position 
ea rly in tbe functio n cycle . This motion is 
transferred, tbrough a space linkage, to a 
space lever , which moves tbeprint-suppression 
latch out of the way of the toggle linkage. Thus, 
tbe spacing linkage is permitted to buckle 
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Figur e 24 - Space Function and Space- suppres sion Mechanism 

completely and effect spacing as covered in 
2.85. Printing is suppressed as described in 
2. 67 through 2. 71. 

E. Carriage Return 

2.91 The carriage return mechanism is illus­
trated in Figure 25. 

2.92 When the "carriage return " code com-
bination Is receiv ed, the codebars per­

mit the function lever to move up to its selected 
position during the first part of the function 
cycle. In this position, the lever is latched by 
its function pawl. As the function bail moves 
the lever and the pawl downward during the 
middle portion of the cycle, an extension on 
the pawl pivots a carriage return activating 
lever. This motion is transferred through a 
ca rriag e return linkage to a carriage return 
lever, which is moved frontward, wher e it 
is latched by both the carriage return latch­
lever and the carriage return latch. 
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2. 93 In moving frontward, the carriage return 
lever carries the spacing feed and check 

pawls out of engagement with the rat che t on the 
spacing drum. The carriage return spring then 
pulls the carriage back to the left margin. As 
the carriage nears the left margin, a lobe plate 
on the carriage strikes the carriage return un­
latch lever and causes the carriage r eturn un­
latch lever to unlatch the carriage return lever, 
but the carriage return lever latch continues to 
keep the carriage return lever latched in its 
front position. The carriage re turn lever re­
mains latched by the carriage return lever latch 
until a code combination is receiv ed which does 
not suppress spacing. When a "non space­
suppression" code combination Is received, the 
spacing feed pawl moves to the right to engage 
the next tooth on the ratchet on the spacing 
drum. During this action, the spacing feed 
pawl strikes the carriage .return lever latch 
and releases the carriage return lever. The 
latter moves rearward under spring pr essure 
and permits the spacing feed and check pawls 
to again engage the spacing drum fee d ratchet. 

• 
• 

• 

• 

• 

• 
• 
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Figure 25 - Carriage Retur n Mechanism 

Late in the function cycle , the carriage return 
funct ion pawl is str ipped from its function leve r 
by the stripper baiL 

2, 94 As the carriage approaches the left 
marg in at relatively high speed, a piston 

on the carriage enters a das hpot cylinder and 
compresses the air ahead of it . The air forms a 
cushion which slows the carr iage and then, as it 
escapes through a small, variable hole at the 
left end of the cylinder, permits the carriage to 
be stopped at the left margin without excessive 
shock , 

PAPE R OR FORM FEEDING 

A, F riction Feed Typing Units 

2,95 The paper feed mechanis m used on 
friction feed typing units is illustrated 

in Figure 26. 

2,96 The paper feed mechanism positio ns the 
paper vertically, so that the printed char­

acters are properly located in lines on the paper . 
It feeds the paper on receipt of the "li ne feed" 
code combinatio n. It may be adjusted for either 
sing le or double line feed. 
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2.97 The paper feeds off a r oll and is led 
aro und a platen that positions it verti ­

cally in front of the typewheel. A paper guide ­
pla te leads it down around the platen. A pressure 
roller, which sits in a cutout in the guide , holds 
the pape r against the platen, so tha t it is fed 
when the platen rotat es. A curved wire shaft 
biases the pressure roller and the guidepla te 
against th e paper. The pressure Is released 
by a lever on the r ight end of the shaft . The 
paper is held around the t:ront of the platen 
by a wire guide and is led up out of the typing 
unit by a deflector guide. It can be manually 
fed by a knob on the left end of the platen 

2.98 When the "line feed" code co mbination 
is r ece ived, the codebars permit the 

lin e feed function lever to move up to its 
selected position early in the function cyc le. 
The function lever, in turn , moves up a line 
feed bloc king lever , which is engaged by the 
latching surface of a lin e feed dr ive link . As 
the left driv e arm on the function rocker 
shaft moves down dur ing the middle portion 
of the cycle, a line feed arm engages the 
block ing lever and moves it down. This motion 
is transferred, through a line feed linkage, to a 
pawl which engages a ratchet on the left end 
of the platen. The pawl rotates the platen and 

CHECK PAWL 

RATCHET 

PLA TEN 

RATCHET 

LINE FEED 

LINE FEED 
DRIVE LINK 

DRIVE ARM 
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Figure 26 - Paper Feed Mechanis m (Frictio n Feed). 
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thus feeds the paper up one or two lines of 
print ing, depending on what the mechanism ls 
adjusted to do. 

2. 99 The pawl is guided into the teeth by two 
guide post s . A check pawl rldlng on a 

ratchet at the ri ght end of the platen holds the 
paper in position until the plate n is again ro­
tated. At the end of the cycle , the function 
stripper ball contacts a str ipper plate and 
strips the driv e link from the blocking lever , 
which ls returned to lts unoperated position, 

B. Sprocket Feed Typing Units 

General 

2.100 The platen drive mechanis m (Figure 
27) rotates the platen and positions 

forms ver ti cally so that the printed char acters 
are properly located in lines on the forms. The 
platen drive mechanis m is act ivated throug h the 
form-out mechanism (Figures 28 and 29) and 
controlled by the line feed clut ch. It feeds forms 
upon r ece ipt of either the "line feed" or "form­
out" code combination and may be adjuSted for 
Single or double line feed. 

2. 101 For ms feed from a conveniently located 
stack of for ms. They feed under a pape r 

r oll spindle and, if used, a low-paper arm and a 
paper - out arm. From here, the forms , led by a 
paper guideplat e , engage sprocket pins and ad­
vance between the pla ten and two pape r guides 
untll positioned vert ically in front of the type­
wheel. The two paper guides and a wire guide 
hold the forms to the front of the plat en and 
Insure that the forms advance around the 
platen while moving up and out of the typing 
unit. As the forms move out of the typing 
unit, they go over the paper r oll spindle, 
which separates In- coming from out- golng 
forms . 

Note: Forms can be manually fed by de­
pressing the cent er knob and rotating the 
platen knob located on the l eft end of the 
plat en. 

Line Feed 

2. 102 When a "line feed" code combination is 
received, the codebars per mit the line 

feed function lever to move up to its selec ted 
positio n early In the function cycle, where It Is 
latch ed by its associa ted function pawl. During 
the middle portion of the function cycle, the line 
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feed functio n pawl is pulled down and, by way of 
a lug, contacts and pulls down the line feed 
st r ip pawl (Figure 28) until a tail on the line 
feed strip pawl contacts the line feed lever. The 
line feed st r ip pawl continues downward and 
rotates the line feed lever and line feed lever 
extension. While rotating, the line feed lever ex­
tension contacts the trip lever extension . Further 
downward r otation causes the tri p leve r to 
rotate and trip the line feed clutch. 

2.103 The tripping of the line feed clu tch 
causes it to become engaged and to 

rotate . This rotation, dir ectly , through the 
plate n drive mechanis m (Figure 27) causes 
the plate n to rotate and effects line feed. 

2, 104 Late in the function cyc le, the line 
feed strip pawl, In Its downward move­

ment , contacts the line feed strip function lever 
and cams itself out of engage ment with the lug 
on the line feed function pawl. When this happens, 
the line feed strip pawl returns to its unoperated 
position and allows the line feed lever and line 
feed lever extensio n to rotate upward under 
spring tension. Thus , the line feed lever ex­
tension rotates out of contact with the trip lever 
extensio n. Almost simultaneously, the trip lever, 
under spring tension , rota tes down and catches a 
shoe lever and disengages the line feed clutch. 

2.105 Single or double line feed Is accom-
plished, depending upon whether the tr ip 

lever, after being tr ipped, catches the first or 
second shoe lever . The particular shoe lever 
caught by the tri p lever depends upon the time 
between the trip lever's tripping of the line feed 
clutch and the subseque nt contact with a shoe 
lever to disengage the line feed clutch . This 
time is related to the amount of downward 
travel of the line feed strip pawl before its 
tail makes contact with the line feed lever. 
This downward trave l is controlled by an 
adjus tm ent. 

For m-Out 

2,1 06 When a "form-out " code combination is 
received, the codebars permit the form ­

out functio n lever (Figure 29) to move to It s 
selected position early in the function cycle, 
wher e it is latch ed by its assoc iated function 
pawl. During the middle portion of the function 
cycle, the form-out function pawl is pulled 
down and contacts the exte nsio n of the latchlev er 
assemb ly. Further downward travel of the form­
out function pawl rotates the latchlever assembly 
and causes the form-out lever to unlatch, Then, 
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Figure 27 - Platen Driv e Mec hanism (Sprocket Feed) 
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Figure 28 - Form-Out Mechanism (Sprocket Feed) 

the formout lever and the form-out lever ex­
tens ion, under spring tension, rotat es down­
ward, and the form-out lever exte nsion contacts 
the trip lever extension and causes the trip 
lever to rotate and trip the line feed clutch . 

2.107 The tripping of the line feed clutch 
causes it to become engaged and to 

rotate. This rotation , dir ectly , thro ugh the 
plate n drive mecha nism (Figure 27), causes 
the platen to rotate and effects for m-ou t. 

Note: At the end of the function cycle, the 
function st r ipper bail strips the form-out 
!Unction pawl from the form-out function 
lever , and the form-out function pawl, under 
sprin g tensio n, assumes its unoperated pos i­
tion. This action all ows the latchleve r as­
sembly to rotat e upward, under spring ten­
sion, to a posit .ion wher e it will latch the 
form-out lever (2.110) when permitted. 

2.108 As long as the form-out leve r stays in 
Its operated posi tion, the platen will 

rotate and feed out a form, except as r egula ted 
by the control cam. Whenever the platen rotates, 
the control cam , being related to the platen by 
belts and gears, also r otates. The rotating 
control cam , throug h cam lobes, a reset fol­
lower lever, and a reset bail, Initiates the 
action to terminate the advance of the plat en 
and, thus , the feeding of a form. 

2. 109 When a cam lobe contacts the r ese t 
follower lever and rotates it toward 

the rear of the typing unit, a res et bail also 
rotates and, in r otating, pivots the form-out 
lever extension away from the trip lever ex­
tens ion. As a r es ult, the t rip lever Is allowed 
to engage the next shoe leve r and disengages 
the line feed clutch , which terminates form­
out. 
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2, l l O With for m-out just terminated , the reset 
follower lever r emains on the high part 

of a cam lobe, and the form- out lever is blocked 
by the reset bail from rotating to its latch ed 
position. When a "li ne feed" code combination 
1s rece ived, however, the control cam will ro­
tate , and the reset foll ower leve r will move 
from the high point of a cam lobe. This causes 
the reset bail to r otate downward and move 
away fro m the form-out lever extension. As a 
result, the for m-out leve1· is permitted to be 
latched in Its unoperated pos ition, and ready to 
receive a "form-out" command. 

Note: For r easons explained in 2,110, at 
t he end of eac h form-out cyc le, the for m 
has to be fed one line before form-out can 
again be executed. 

Composite Operation of Mechanism 

2. l l l Whenever the platen rota tes after re -
ceiv ing e ither a "line feed'" or 11form­

out" code combination, the contr ol cam sprocket 
also rotates. Through belts and gears, the r o­
tation of the control cam sprocket a ls o causes 
the control cam to rotat e . The gearing is 
arranged so that, with a given form length, one 
complete rotation of the control cam sproc ket 
r esults in one complete rotation of the control 
cam. A vari ety of form lengths can be accom­
modated by selecting and installing an appro­
priate set of gears . 

2. l 12 Several "line feed" code combinat ions 
may be received before a ''form- out" 

code combination is rec eived. Thus , a for m may 
be advanced seve r al printing lines before a com­
mand to feed out the form is r eceived. The con­
tr ol cam r emembers the number of printing lines 
that have been advanced, and, when a 11form-out 11 

code combination is received, it controls the 
amount .a form is fed out, so that the succeeding 
for m ls positioned Into the same starting pos i­
tion as the pr eceding form. 

2.113 Upon receipt of a "form-out" code 
combination by an Automatic Send­

Receive Tele typewriter Set, the r eader-stop 
bail is rotated t-0ward the fr ont of the typing 
unit by the for m-out lever extension. This 
action causes the inte rl ock contacts of the 
reader-stop contact assembly to be oper ated 
with the following results: 

(a) A pair -Of normally closed contacts are 
ope ned during the "form--out " function . 

This stops the tape r eader fr om trans-
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mitting and prevents the typing unit from 
printi ng characters "on the fly, " while a 
form is being advanced. 

(b) A pair of normally open contacts are 
closed . This keeps t he t yping unit mot-0r 

operating in case the typing unit is turn ed off 
befor e the form-out cycle is completed . Thus, 
sync hronization of the forms is maintained . 

END-OF-LINE BELL 

2. l 14 As the ca rri age moves to the right dur-
ing printing , the carriage upper rear 

roller makes contact with and depresses a latch 
which Is secured to a lever mounted on the rear 
rail. As the latch is depressed, the lever is 
rotated and moves the aut-0matic carri age r e­
turn-line feed codebar to the right a short 
distance, where a notch in the codebar perm its 
the bell function lever to move up t-0 its selec­
ted position, where it is latch ed by its function 
pawl. During the middle portion of the function 
cycle, the lever moves the pawl down against 
the pressure of the latte r 's spring . When the 
st r ipper bail strips the pawl late in the function 
cycle, the pawl moves up and causes a clapper 
mounted on a wire spring to snap up and ring a 
gong. 

Note: An alternativ e method of performing 
the same operation proceeds in the same 
manner as above, except that a projection 
on the carriage picks up the automatic ca r­
riage return-line feed codebar at a prede ­
term ined point and moves the codebar to the 
right a short distance until a notch in the 
codeba r permit s the bell function lever to 
move up to Its selected pos it ion. 

AUTOMATIC CARRfAGE RETURN-LINE FEED 

2.115 As described for the al ternat e method 
in the note above, the carriag e picks up 

the automatic carriage return-line feedcodebar 
at a predeter mined point and moves it to the 
right. When the carriage reaches the r ight 
margin, a notch in the codeba r per mits an 
automatic carriage return-li ne feed function 
lever to move up to its se lected positio n, wher e 
it is latche d by its function pawl. 

2.116 The automatic carr iage return-line feed 
function lever, in turn, moves the line 

feed blocking lever up to where it ls latched by 
the line feed link. Line reed then occur s as de­
scribed in 2.95 thro ugh 2.99 or 2.102 thr ough 
2.105. 
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Figure 29 - Form - Out Mechanism (Sprocket Feed) 

2.117 When the automatic carriage return-
line feed function lever and its function 

pawl are pulled down dur ing the middle portion 
of the cycle, the pawl encounters an extension 
on the carriag e return function pawl and moves 
it down. Carriage return then occurs as de­
scr ibed in 2.91 through 2.94. 

ANSWER-BACK MECHANISM 

A. General 

2. 118 An answer -bac k mechanism, illustrated 
in figu r e 30, automatically transmits a 

predeter mined sequence of characters for iden­
tif ication purposes . The basic mechan ism may 
be actuated in two ways: 

(a) Remotely , by the r eception of a pre­
determined call character. 

(b) Locally by the depression of the HERE­
IS key. 

(c) In addition, as an optional feature , it 
may be actuated by a trip-magnet mech­

anism at the r ece ipt of a signa l generated by 
external equipment, such as a data set. The 
mechanism is described in the appropriate 
description section. 

2.119 A drum is coded with characters making 
up the answer -back sequence. When the 

answer-back mechanism is actuated, it rotates 
the drum, which sets up the code comb inatio ns in 
a set of answer-back contacts. The distributor 
conver t s the positions of the contacts to sta rt­
stop signals for transmission . After the answer­
back se quence has been transmitted, the answer ­
back mechanism returns itself to its unoperated 
conditi on. For operational conside r ations that 
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will be described below, provisions are made 
for shunting the signal line during sensingoft he 
first answer - back character of each cycle of 
operation and for preventing the answer-back 
mechanism from being actuated by the local 
generation of the answer - back call character. 

Note: See the appropriate installation sec­
tion for further information on answer - back 
drum Coding. 

B. Drum 

2.120 Viewing it from the rear , the drum has 
11 levels from right to left, as 

follows: 

(a) Five numbered levels . 

(b) Feed ratchet. 

(c) Stop cam. 

(d) Character suppression. 

(e) Three more numbered levels. 

2.121 The numbering for 32 and 33 typing 
units is Illustrated in Figure 30. View­

Ing It from the numbered end, it has 21 rows, 
ST (start) and 1 through 20. The feed ratchet 
is us ed to rotate the drum as described in 2.124 
below. The stop cam, which has four removable 
tine s, controls the length of the answer-back 
sequence, as described in 2.134 below. The 
character suppression level Is used to shunt the 
first answer-back character from the signal line 
and delete errors as described in 2.129 through 
2.130 below. By breaking off tines in the various 
rows at the numbered intelligence levels, the 
drum may be coded to generate the proper 
answer-back characters. For example, if the 
first character of an answer-back message to be 
tran smitted by a 32 (5-leve l) or 33 (8-level) 
typing unit is the letter D code combination 
(1- -4-) or (--3-- - 7-), tines at either the no. 1 
and 4 levels or the no. 3 and 7 levels should be 
broken off in the appropriate row, where the 
answer-back message is to start. The second 
character of the answer-back message would 
be coded into the next succeeding row. 

Note 1: All answer-back messages should 
be preceded at leas t by the "carriage r e­
turn" code combination and 111ine feed" code 
combination. On 32 (5-level) typing units, 
the answer - back messag e should also be 
preceded by the "letters" code combination. 
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Note 2: The 8-level code combination given 
for the lette r D is the "even parity" code 
combination. 

C. Remote Actuation-Function Mechanism 

2.122 The function mechanism must be ar­
ranged to actuate the mechanism upon 

r ece ipt of the proper call character start-stop 
signal. 

2.123 When the answer -back call character 
start-stop signal is receiv ed by the 

typing unit , the codebars permit the answer­
back function lever to move up to its selected 
position, where it is latched by it s function pawl. 
As the function lever and pawl are moved down 
by the function drive bail during the middle 
por tion of the function cycle, the pawl pivots an 
answer-back bail, which moves a trip link 
frontward. The trip link pivots a control lever 
out of an indentation in the stop cam. The con­
trol lever, through the stop ball, moves the trip 
lever rearward, out of engagemen t with the 
shoe lever, and trips the distributor clutch. 

2.124 When the distributor clutch begins its 
cycle, a cam roll er moves up and per ­

mit s a feed lever to pivot r earward against the 
control lever. A feed pawl pivoted on the feed 
lever is moved rearward, where it picks up 
the next tooth on the drum's ratchet. Near the 
end of the function cycle, the answer-back 
function pawl is stripped from its function lever 
by the str ipper blade. The control lever, under 
spring pressure, tends to r eturn to its unopera­
ted position in the indentation of the stop cam. 
This would terminat e the answer-back opera ­
tion by dise ngaging the distributor clutch. How­
ever, since the feed pawl is now engaged with the 
next ratchet tooth, the spring pressure on the 
control lever is not strong enough to overcome 
the combined pressure of the feed lever spring 
and the drum's detent, and the mechanism re ­
mains in Its operated condition through the firs t 
distributo r cycle. 

2.125 Near the end of the distributor cycle, 
the cam roller on the distributor clutch 

moves the feed lev er and feed pawl frontward , 
and the pawl acts on the ratchet to rotate the 
drum one tooth . The stop cam on the drum now 
prevents the control lever and trip lever from 
returning to their stop position. The distributor 
clutch thus continues to cycle and rotat e the 
answer - back dru m. 
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2.126 The answer-back contacts ar e wir ed in 
parallel with the keyboa.rd contacts to 

the segments of the distribu tor disc. As the 
drum is rotated during the answer -ba ck opera ­
tion, the contact wires, unde r spring pressure, 
sense each row of tines In turn. If a tine has 
been broken off at a given level in a row, the 
associated wire moves frontward to its mark ­
ing position against a common terminal. On the 
other hand, if a tine ls present, it holds the 
spr ing away from the ter minal in its spacing 
position . As the distributor clutch cycles, the 
distributor converts the positions of the con­
tacts to sequential star t-stop signals for tr ans ­
mission in the same manner as described in 
2.11 through 2.16 for the keyboard contacts. 

2.127 The drum continues to rotate until the 
next indentation in the stop cam is 

presented to the cont rol leve r. The latter then 
moves Into the Indentation and returns the as­
soc iated part s to their unoperated position . The 
shoe lever then strikes the trip lever and 
disengages the distributor clutch. The mech­
anism is thus r eturned to its unoperated con­
dition. 

D. Local Actuation-H ERE IS Key 

2.128 When the HERE IS key is manually 
depr essed , it pivots a bellcrank, which 

moves the trip link frontward. The trip link 
pivots the control lever to its operated positio n, 
and the answer-back operation is the sa me as 
that described In 2.122 through 2.127 above. 

E. First Charac ter Suppression 

2.129 Since the answer-back, keyboard, and 
tape r eader (where us ed) contac ts are 

wired in parallel with the distributor disc, the 
answer-back contacts must all be hi their spac ­
ing position when the mechanism is unoperated, 
so that they do not interfere with keyboard or 
tape reade r tr ans mission . Ther efore , inasmuch 
as the answer-back feed mechanism does not 
feed the drum until near the end of the first 
cyc le, the first character sensed should be all 
spacing to prevent garbling of the r egular mes­
sage sent from the keyboard and/ or tape read­
er. However, an all "spacing" character is un­
desi r able in some systems . Therefore, a way is 
provided for shunting transmission from the 
signal line during the sensing of the first 
answer - back character . 
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2.130 As described in 2.123 above, the trip 
link moves frontward when an answer­

back sequence is initiat ed and remains t here 
until it is terminated . In this position, It 
perm it s a chara cter suppr ession contact wire 
to sense the drum's character-suppression 
level. The chara cter- suppr ess ion contact is 
wired so that it shunts transmission from tpe 
outgoing signal line when it is closed. The tine 
at the character-suppression level of the first 
character of each cycle of an answer - back se­
quence must always be br oken off in orde r to 
accomplish this. Thus the character-suppres­
sion contact wire is selected and keeps the line 
marking until the second character Is sensed . 
The tines are left In the character - suppression 
l evel in other rows, except for certain conditions, 
such as to correct coding er rors or to vary 
the message length. This allows, In effect, 
a one-character delay before the message 
coded Into the answer-back drum is transmitted. 
At the end of the operation, the trip link again 
moves rearward arid holds the wire unselected, 
while the mechanism is unopera ted. 

F. Answer-Back "suppression on Transm ission 

2.131 Since the typing unit receives every 
code combination that it transmits, the 

se nding of the answer-back call charact er 
would actuate the local answer-back mechanism 
as well as the one at the distant station. To 
prevent this, a blocking mechanism is pro ­
vided which prevents the function mechanism 
from operating in the answer-back area during 
transmission . 

2.132 As the distribu tor clutch cycles, a 
blockin g cam pivots a blocking fol­

lower lever which pulls a blocking link rear­
ward. The link pivots a blocking pawl r ea r­
ward until it r el eases a blocking latchlever 
which, under spring pressure, moves up aga inst 
the function dr ive bail. When the !unction drive 
bail and the blocking latcblever move up during 
the first part of the function cycle, the blocking 
latchle ver cams the blocking pawl furth er r ear ­
ward where an extension on the pawl Is over an 
extension on the answer-back function lever. The 
!unction lever is thus prevented from moving up 
far enough to be latched by its pawl and initiate 
the answer-back sequence. 

2.133 During the latter par t of the distributor 
cycle, the blocking cam allows the 

blocking link to move frontward to Its unoperated 
position . As the function drive ball moves down 
during the middle porti on of the function cycle, 
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• 
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it drives the blockin g latchleve r downward to the 
point where the blocking pawl is permitted to 
pivot frontward to its unoper ated position . Thus 
every time a character is initiated locally , the 
distribu tor clutch cycles and opera tes the block­
ing mechanism which prevents the answer-back 
function lever from sensing the codebars and 
initiating the answer-back sequence r egardl ess 
of what character is processed by the typing 
unit. On the other hand, when r emotely initiated 
characters are received, the distributor clutch 
does not cyc le, the blocking mechanism is not 
operated, and t he function lever is permitted 
to sense the codebar s and initiate the answer­
back sequence upon receiptoft hepredetermined 
call-character signal. 

G. Length of Answer-Ba ck Sequence 

2.134 The length of the answer-back sequence 
can be varied either by altering the 

stop-cam level or the character-suppression 
level. 

(a) Stop cam: The answer-back mechanism 
can be coded for either 1-, 2-, or 3-cycle 

operation by r emoving the approp r iate tine(s) 
from the stop-cam lev el. In 1-cycle operation, 
the stop cam in row 0 6" is removed, This 
coding yields a maxi mum of 20 rows which 
are available for coding. different charac t ers 
into the answer - back dru.m. There are actual­
ly 21 rows on the answer-back drum , but 
only 20 rows can be used tor coding since 
one row (2. 130) is suppressed, The number 
of rows availab le for message coding is 
sum mar ized below tor 1- , 2-, or 3-cycle 
operation: 

Cycle 
Operation 

1 
2 
3 

Actual 
Rows 

21 
10(11)* 
7 

Available 
Rows 

20 
9(10)• 
6 

*Alterna tely one, then the other . 
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When multiple-cycle operation is employed , 
the answer-bac k sequence must be coded in 
each segment of the answer-back drum so 
that the same message will be transmitted 
each time the answer - back mechan ism is ini ­
tiated. 

(b) Character Suppress ion: Quite often, due 
to message length, messages coded into 

the answer-back drum do not r equire the use 
of every available row for coding. Unneeded 
rows are eliminated from the message trans­
mission by remov ing the unneeded character 
suppression tine(s). The answer-back drum 
will stop through its complete cyc le, but the 
transmission of t he coded characters from 
the unneeded rows will be s hunted from the 
signal line. 

Note: The character-suppression tine In the 
last row of a cycle should not be removed 
on 33 typing units used !ti systems where a 
response to each answe r- back actuation sig­
nal must always be obtained. Ii the tine is 
removed, the answer-back mechanis m will 
not r espond toconsec utiveans wer-ba ckactu­
atio n signals. This is due to the operating 
characteristics of the typing unit which, 
when the char acte r-suppress ion tine in the 
last row of a cycle is r emoved, leaves the 
answer-back blocking panel blocking at the 
end of the answer-back drum cycle of opera­
tion. The ans wer-back blocking pawl will 
remain blocking until afte r another character 
is r eceived through the selector mechanis m. 
The subsequently received character causes 
the function mechanism to reset the answer ­
back blocking pawl to its unblocking position. 
After being reset and upon receipt of an 
answer-back actuation signal, t he answer­
back mechanism will be triggered . Hence, 
with the character-suppression tine r emoved 
fro m the last row of an answer-back cycle, 
typing unit answer - back mechanisms will 
only r espon d to every other ans wer-back 
actuation signal unless an int ervening char­
acter is received through the selector mech­
anism. 
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