
• 
• 

• 

• 

• 

• 
• 

TELETY PE CORPORATION 
Skokie. Illinois, U.S.A . 

SECTION 574-121 - IOOTC 
Issue 1, July, 1964 

32 AND 33 KEYBOARD 

PRINCIPLES OF OPERATION 

CONTENTS PAGE 

1. GENERAL. . I 

2. TRANSMISSION . • I 

GENERAL . I 

KEYBOARD I 

A. Codebar Mechanism I 
B. Univer sa l Mechanism 3 
C. Keyboard Contact Mechanism . 4 
D. Line Break . 4 
E. Repeat. 4 

EXAMPLE. 4 

A. General 4 
B. 32 Keyboard 5 
C. 33 Keyboard 6 

! . GENERAL 

1.01 This sectio n is issued to prov ide pr in­
ciples of operation for the 32 and 33 

keyboa rd and to present the principles as a 
separate section. 

1.02 The teletypewriter code used totransmlt 
messages is described in the appr opria t e 

typing unit section. This keyboa rd section out­
lines In general terms the overall opera tion of 
the keyboard and explains in detail the opera­
tion of the components that make it up. 

1.03 Refere nces to ''le!t," "right, 11 "front," 
or "rear,'' etc, consider the keyboard 

to be viewed from a pos ition wher e the space­
bar faces up and the contact mechan ism is 
located to the viewer's ri ght. 

1.04 In the illustrations, fixed pivots are 
solid black, and floating pivots - those 

mounted on parts that move - are cross-hatched. 

2. TRANSMISSION 

GENERAL 

2.01 Transmission of messages is accom -
plished by an operator selective ly de­

pressing the keys and spacebar of the key­
board in the sa me manne r as in typing. The 
downward movement of each key or the space­
bar Is translated by a codebar mechan ism into 
mechanical arrangement corresponding to the 
code combinat ion representing the cha r acter on 
t he keytop. The mechanical arrangements set up 
t he code combinations in a set of keyboard con­
tacts, and, by paralle l output, the code com ­
binations are tr ansmitted to a distributor mech­
anism . A universa l mechanism trips a distribu­
tor clutch , and a distributor mechanis m the n 
tr anslates the parallel output from the keyboard 
contacts into corresponding sta rt -stop signa.J 
for application to the transmission facilities. 

Note: For a fur ther discussion of trans­
mission principles, see the appropriate typ­
ing unit section. 

KEYBOARD 

2.02 In conju nction wit h a distributor mec h-
anism, the keyboard provides facilities 

for transmitting messages by the manual opera ­
tion of a group of keys. The 32 and 33 keyboards 
are desc ri bed in the approp ri ate keyboard sec­
tion . 

A. Codeba r Mechanism 

2.03 The co-debar mechan ism is illus t rated 
in Figure 1. 
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CODEBAR MECHANISM 
(SPACING POSITION) 

REAR 
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"'T- LEVER 

TIE LINK 
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\ KEYLEVER 

SPRING 
(LEFT FRONT VIE\V) 

CODEBAR MECHANISM 
(MARKING POSITION) 

Figur e 1 - Codebar Mechanis m 

2.04 For eacb intelligence element of the 
code, there is a codebar submechanism 

which consists of a front codebar, rear code ­
bar, a tie link, and two T- lever s . The mech­
anisms are numbered from rear to front ac­
cording to t he correspo nding code elemen ts­
I through 5 for the 32 keyboar ds and 1 throug h 
8 for 33 keyboards. In addition, ther e is a 
universal codebar mechanism (Figure 2), con­
sisting of one codebar, a tie link, and two T­
levers . 

2.05 The codebars have slots in their top 
edges which codes them so they are 

selective ly depressed by the keys' keylevers . 
Each mechanism has a markin g and a spac ing 
position. In the mar king pos it ion, the front 
codebar is down, the r ear codeba r is up, and 
the right T-lever is in the clockwise position. 
The spac ing position is t he opposite: fr ont 
codebar up, r ea r codebar down, and rtght 
T-lev er in counterclockwise position . 

2.06 The two codebars In each mechanism are 
comple mentary coded so that, at any 

keylever position, where one has a slot, the 

Page 2 

other is solid. When a key is depressed, it is 
r etur ned to Its up position by a leaf spring. 
However, the code combination r epre senting 
the key's character re mains in the codebar 
mechanisms. When a new key is depressed, 
only the mechanisms whose code elements 
differ from those of the preceding combination 
are operated as Illustrat ed . 

2.07 Assume that a lette r has justbeentrans -
mitted-"S" for a 32 keyboard or "E" 

for a 33 keyboard. The "S" (1-3-- ) or " E" 
(1-3 ---78) code combination r emains in the 
codebar mechan isms. Now assume that another 
key is depressed-"D " 0--4-) for a 32 key­
board or "l" (1--4--78) for a 33 keyboard. 
The keylever of the key depressed encounte r s 
a slot in t he rear codebar of the no. 1 codebar 
mechan ism of the 32 keyboar d or the no. 1, 7, 
and 8 codeba r mechan is ms of the 33 keyboard. 
Thus, the codebar mechanisms remain mark­
ing. In the case of the no. 2 and 5 codeba r 
mechanisms for the 32 keyboard or the no. 
2, 5, and 6 codebar mechanisms for the 33 
keyboard, the keylever encounters a slot in 
the front codebar, and they remain spacing. 
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Figure 2 - Universal Codebar Mechanism 

In the case of the no. 3 codebar mechanism 
in either the 32 or 33 keyboard, the keylever 
encounters the solid portion of the rear code­
bar and shifts It to its spacing position. In a 
si milar manner, the keylever encounters the 
solid portion of the fr ont codebar of the no. 4 
codeba r mechanism of either the 32 and 33 
keyboard and shifts . it to the marking position. 

2.08 Since eac h code combination ls different 
and ls locked in the codeba r mechanisms, 

the compleme ntary coding of the codebars 
serves as an interlock for the keylevers. 
When one keylever is depressed, another cannot 
be depressed because it will be blocked by 
the solid port.ion of one or more codebars . 

B. Universal Mechanism 

2.09 The univer sa l codebar mechanism is 
illustrated in Figure 2. 

2.10 As a keylever nears the bottom of its 
travel , it depresses a codebar which 

is part of the universal codebar mechanism. 

The codebar , in turn, causes associated T­
levers to pivot and a tie link to move to the 
left. After some free movem ent, the tie link 
encounters a tab on a nonrepeat lever and 
pivots the latter to the left . The tab, in turn, 
pivots a latchlever which releases a universal 
lever. Under spring pressure, the universal 
lever moves up and lilts the nonrepeat lever 
so that Its tab Is moved from between the 
univers al t ie link and the latchlever. Under 
spring pressure , the lat chlever and nonrepeat 
lever move back to the right to their un­
operated position. 

2.11 In its up position , the universal lever 
locks the right intelligence T-levers in 

the positions set up by the keylever , permits 
a contact bail to pivot to its down position 
and, throu gh a trip linkage, trips the distri­
butor clutch . Near the end of the distributor 
cycle, the trip linkage moves the universal 
lever back to its down position where it is 
latched by the latchlever. 

2.12 Should the keylever remain depressed 
beyond the end of the distributor cycle, 

when the universa l lever moves to its down 
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pos ition, the nonrepeat lever under spr ing 
tension moves down until it hangs up on the 
top of the universal tie link which is still in 
its left position. When the keyleve r is finally 
released. the tie link moves back to the ri ght 
and permits the nonrepe at lever to move all 
the way down so that its tab Is again between 
the tie link and the latchlever. The tr ip mech­
anism operates In this way to pr event the 
distributor clutch from being retripped when a 
keyleve r is held down. 

C. Keyboard Contact Meehan.ism 

2.13 The keyboard contact mechanism is Il ­
lustrated in Figure 3. 

2.14 Th e codebar mec hanism s set up the 
code combinations In a set of keyboard 

contacts. A contac t wire is associated with 
each right T-lever excluding the universal. 
In the stop condi ti on of the keyboard, a con­
tact bail Is held In its up posit ion by the 
universal leve r, and, In turn, holds the con­
tact wir es to the right away from the T­
lev ers. 

T- LEVER CONTACT WIRE 
11-- (MARKING POSITION) 

CONTACT WIRE 
(SPACING POSITION) 

TO SEGMENTS OF 
DISTRIBUTOR DISC 

(BOTTOM 
RIGHT VIEW) 

UNIVERSAL 
LEVER 

Figure 3 - Keyboard Contact Mechanism 
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2.15 When a keyl ever is dep r essed, a code 
combination is set up in the codebar 

mechanisms. The universal lever moves to its 
up position and permits the contact ball to 
pivot under spring pressure to its down po­
sition. The contact wires associated with the 
T- levers that are in the marki ng (cloc kwise) 
position are permitted under spring pressure 
to move to the left aga inst a common term inal. 
Those associated with the T-levers that are 
in the spacing (countercl ockwis e) position are 
held to the right away from the terminal. For 
example, if a code combi nation-"D" (1--4 -) 
for a 32 keyboard or "I " (1--4 -- 78) for 33 
keyboar d-is in the codebar mechan ism as 
described in 2.0 7, the no. 1 and 4 contact wires 
for a 32 keyboard or no. 1, 4, 7, and 8 contact 
wires for a 33 keyboard are against the common 
ter minal. Similarly the no. 2, 3, and 5 contact 
wires tor a 32 keyboard or the no. 2, 3, 5, 
and 6 contact wires for a 33 keyboard are away 
from the common terminal. 

2.16 The distributor mechanism convert s 
these positions to star t- s top signa ls. 

Near the end of the distributor cycle, the 
universal lever moves back to its down position 
and pivots the bail to its up position. The ball, 
in turn, cams the contact wires back to the 
right and holds them ther e in the stop position. 

D. Line Break 

2.17 When a BREAK key is depressed, it pivots 
a T-leve r which opens the break contact 

(Figure 5). This action opens the signal line 
until the BREAK key is relea sed. 

E. Repeat 

2.18 To repeat the tr ansmission or a character, 
Its keyleve r is held down along with the 

REPT keylever. Th e latter holds the nonre­
peat lever down where Its tab remains between 
the tie link and the latchlever (Figure 2) . Th e 
latch lever is held in its left position and does 
not latch the universal lever at the end of the 
cycle . The universal lever thus moves up and 
trips the distributor clutch caus ing the char­
acte r to be retransmitted as long as the REPT 
key is depressed . 

EXAMPLE 

A. Gener al 

2.19 In the stop position, the distributor 
clutch is disengaged, and the outer brush 

rests on the distributor disc stop segment. 

• 
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\Vhen a key Is depressed, the pr oper code 
combination is set up in t he keyboard contacts 
and the universal lever moves to its up po­
sit ion. The motion of the transfer lever is 
conveyed by an ff-plate to a distributor tr ip 
linkage on the typing unit. The tri p linkage 
pivots a tri p bail which car r ies a trip lev er 
rearward out of the way of the distributor 
clutch's shoe lever. The clutch engage s and 
rotates the dis t ributor shaft and brush holder. 
The outer brush passes ove r the distributor 
disc seg ments on the outer disc in the follow­
ing order : (1) start, no. 1 through no . 5, and 
stop for 32 typing units; and (2} start, no. 1 
through no. 8, and stop for 33 typing units. 
Near the end of the distributo r shaft's revo ­
lution, a roller on the distributor clutch' s 
disc pivots a follower lever which moves 
the tr ip bail and lever frontwa rds . This mo­
tion is t ransfe r red through the trip linkage 
and H-plate to t he universal lever which is 
moved to Its down pos ition, where It is latched. 
When the distributor clutch comp lete s its revo­
lution , the shoe lever s trikes the trip leve r, and 
the dis t ribu to r clutch disengages. 

2.20 The effect of the above operation is to 
apply a st art -s top code combination to 

the signa l line corresponding to the combin­
ation set up in the keyboa rd contac ts . 

B. 32 Keyboard 

2.21 Figure 4 illustra t es a 32 Keyboard ar ­
rangement. Figur e 5 is si mplied sche­

mati c of t he signal wiring of the 32 keyboard 
contacts . 
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2 .22 In the stop pos ition, the outer brush 
r ests on the stop distribu to r disc seg­

ment, and cur r ent flows In the s ignal circuit 
which is closed (the path being from one side 
of the line through the start distributor disc 
segme nt, the inner distributo r disc, the brushes, 
the stop dist rib utor disc segment, the commo n 
terminal, and the brea k contact to the other 
s ide of the line) . Thus a marking conditi on 
exists. Ass ume aga in that the "D" key is de ­
pressed . The (1- - 4-) code comb ination is set 
up in the keyboard contacts . 

2.23 The distributor clutch is tri pped, and 
the brus h holder begins its revo lution . 

While the brush is on the s tar t distri butor 
disc segment , the circuit is open , no curr ent 
flows, and a spacing elem ent Is transmitted . 
While it is on the no. 1 distribu tor disc seg­
ment, the cir cuit is closed (the s ignal path 
being thro ugh the star t dis tri butor disc seg­
ment, the inner distributor disc, the bru shes, 
the no. 1 dist r ibutor disc segment, the closed 
no. 1 contact, the common t erminal, and the 
br eak contact); thus current flows, and a mark ­
ing element is tr ansmitted . While the brush is 
on the no. 2 and no. 3 distr ibutor disc segments, 
since the no. 2 and no. 3 contacts are open, the 
ci rcuit is broken, and no curr ent flows and 
spacing elements are transmitted. In a similar 
m anner, a no. 4 marking element and a no. 5 
spac ing element are tr ansmitted . When the 
brush reaches the stop distributor disc seg­
ment, the distribu tor clutch is disengaged, and 
the line again becomes mar king. 
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Figur e 4 - 32 Keyboard Arrangem ent 
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BRUSHES TO SIGNAL LINE 

3 

COMMON 
TERMINAL KEYBOARD 

CONTACTS ~,~~1/ 

LETTER "0" SET UP 
IN KEYBOARD CONTACTS 

Figu r e 5 - Signal \Vir lng - 32 Keyboard Contacts 

C. 33 Keyboard 

2.24 Figure 6 illust r ates a 33 keyboard ar -
rangement. Figure 7 is a sim plified 

schematic of the signal wiring for the 33 key­
board (without "even parity"). 

2 .2 5 Transmission on 33 keyboards is si mi-
lar to that on 32 keyboards, except that 

facilities are provided on the keyboard aod 
distributor to generate the American Standard 
Code for Information Interchange (ASCll). The 
keyboard utiliz es two SHIFT keys and one 
CTRL (control) key. Th e SHIFT key ls used 
to generate the code combinations for print­
ing characters appea ring on the upper key ­
tops (eg, "$" that appears above "4" on the 
keytop in Figure 6). The CTRL key is used to 
ge nera te the codes for the cont rol characters 
appearing on the upper keytops (eg, "WRU" 
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that appears above "E" on the keytop in Figur e 
6). Simultaneous use of both CTRL and SHIFT 
keys allows access to special control functions, 
such as "S5." In eve ry case, the SHIFT and/or 
CTRL keys must be held down while the ap­
prop riat e character key is depress ed. 

Note: Simultaneous depr ession of the CTRL 
and SHIFT keys accomplishes the following: 

(a) The no. 5 code element is inverted. If 
the code element is normally mark ing, 

it becomes spacing. If the code element is 
normally spacing, it becomes marking. 

(b) On 33 keyboards featuring "even parity," 
the no. 6 code element is converted 

from mark ing to spacing. 

(c) The no. 7 code element is converted 
from marking to spacing. 

• 
• 

• 

• 
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Figur e 6 - 33 Keyboard Arrangement 

(d) On 33 keyboards featuring"evenparity," 
the no. 8 code element is inverted and 

reinverted, giving a "normal" no. 8 code 
element. 

2.26 The SffiFT key inverts the no. 5 code 
element on all 33 keyboards. If the ele ­

ment is normally marking, it makes It spacing; 
if the element is normally spac ing, it makes It 
mark ing. It does this by two 2-h eaded T-leve rs, 
one at the s hift pos iti on, and one at the no. 5 
positio n, each of whic h oper ates two contact 
wir es, alternately opening one and closi ng the 
other. As shown in Figure 7, in the spacing 
condition, the "c" conta ct assoc iated with the 
no. 5 T- lever is open, and the "d" contact is 
clo sed. In its unoperated position, the "a" 
conta ct ass ociated with the SHIFT T-lever 
is closed, and the "b" co ntact is open . For 
example, if the "4" key alone is p r essed, the 
code combination for "4" (-- 3-56-8) is s et up 
in the keyboard contacts and subs equently t rans­
mitt ed. In this case, the 2- headed no. 5 T- lever 
holds the "c" contact closed and the "d" contact 
open, r esultlng in a marki ng no. Scodeelement. 
(The signal path is through the s top distributor 
disc segment, the common terminal, the closed 
"c" contact, the closed "a" contact, the no. 5 
distributo r disc segment , the br ushes , the 
inner distributo r disc, and the start dis trib ­
utor disc segment, as shown in Figure 7 .) 

2.27 If the "4" key is depr essed with t he 
SffiFT key, the same conditlon is set 

up in the keyboard contacts, except that the 2-
headed shift T-lever holds the "a" contact 
open and the "b" contac t c losed and thus opens 
the s ignal circ uit. This results In the no. 5 code 
element being spacing r ather than marking, and 
the code combinati on for"$" (- - 3-- 6- 8) being 
trans mitted. 

2 .28 If the "N" key alone is depressed, the 
code combinati on for "N" (-234-- 78)•is 

set by the codeba rs and subsequently trans­
mitted to the line. ln this case, the 2-headed 
no. 5 T-lever holds the "c" contact open and 
the "d" contact closed . On the other hand, if 
the "N" key Is depressed with the SHIFT key, 
the same conditio n is set up in the keyboard 
contac ts as before, except that the SHIFT key 
opens the "a,. contact and closes the "b" 
contact and thus closes the signa l ci r cuit . 
This r esult s in the no. 5 code element being 
marking rath er than spacing and the code 
combination for (-2345-78) being t ra nsmitted . 

Note : On keyboards featuring "eve n par ity," 
the no. 8 code ele ment is also Inverted in a 
manner similar to that described above for 
the no. 5 code element. 
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Figure 7 - Signal Wiring - 33 Keyboard (Without "Eve n Parity ") 

2.29 The CTRL key converts the no. 7 code 
eleme nt from marking to spacing on all 

33 keyboards. For example, if the "E" key 
alo ne is depressed, the "E" code combination 
(1- 3- --78) is se t up in the keyboa r d contacts 
and s ubsequently tr ansmitted . (The path of 
the current for the marki ng no. 7 code ele­
ment is through the stop distributor disc seg ­
ment . the commo n terminal, the closed control 
contact , the closed no. 7 contact, the no. 7 
distributor disc segment , the brushes, the 
inner distributor disc, and the start distr ib­
utor disc segment.) If the "E" key is held 
down with the CTRL key, the same condition 
as before is set up in the contacts, except tha t 
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the control T-lever opens the contro l contact 
and thus breaks the signal c ir cuit. This r e­
sults in the no. 7 code element being spacing 
and the code combination for "WRU" (1-3--- -8) 
being tr ansmitted. 

Note: On keyboards featuring "even parity," 
i'iiecTRL key inverts no. 8 code element and 
converts no. 6 code element from marking to 
spacing, in addition to converting no . 7 code 
element from marking to spacing. Ifno. 8code 
element is normally marking , the CTRL key 
makes It spacing. If no. 8 code element is 
nor mally spac ing, the CTRL key makes it 
marking. 
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