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UNITED STATES PATENT 
2,264,186 

ELEGRAPH. KEYBOARD TRANSTER, 

Paul A. Noxon, Tenafly, N.J., Samuel W. Rother 
mel, Lynbrook, N.Y., and Frank J. Maus, Pater 
son, and Emerson S. Sortore, Westfield, N. Y., 
assignors to The Western Union Telegraph 
Company, New York, N. Y., a corporation of 
New York 

Original application March 3, 1936, Serial No. 

2,264,186 

OFFICE 

66,906, now Patent No. 2,231,215, dated Febru 
ary 11, 1941. Divided and this application 
August 1, 1938, Serial No. 225,363 

(C., 8-9) 15 Clains. 

This invention relates primarily to telegraph 
keyboard transmitters and more particularly to 
a keyboard mechanism employing a plurality of 
finger keys or keylevers, the actuation of any 
one of which at a time causes representative 
groups of permutation signals to be transmitted 
to a line circuit. 
The present application is a division of a 

joint application of P. A. Noxon, S. W. Rothermel, 
F. J. Maus and E. J. Sortore, filed March 3, 1936, 
Serial No. 66,906, Patented Feb. 11, 1941, No. 
2,231,215, and entitled Telegraph printer. 
Telegraph keyboards wherein the actuation of 

a keylever causes groups of representative permu 
tation signals to be transmitted to a line circuit 
usually operate to transmit signals of the simplex 
or start-stop type. These types of Signals as 
are well known in the art comprise groups of a 
definite number, usually five, of two different line 
conditions in various combinations with each 
group being preceded by a start impulse which 
is of uniform line condition and followed by a 
rest impulse of uniform line condition and Op 
posite to that the start impulse. 
Accordingly it is one of the objects of this 

invention to provide a keyboard mechanism of 
the above type with a novel arrangement of 
transmitting the start and stop impulses accom 
panying each group of permutation signals. 
Another object of the invention is to provide 

a keyboard mechanism of the above type where 
in a rotary distributor member for distributing 
the impulses to the line circuit is invariably 
brought to rest for at least a predetermined 
length of time following each revolution thereof 
or the transmission of each permutation group of 
signals. 
Another object of the invention is to provide 

a keyboard mechanism employing a primary Set 
of transmitting contacts actuated simultaneously 
to set up signal codes therein and a Secondary 
set of transmitting contacts actuated Sequen 
tially to transmit the signal code set up in the 
primary contacts. 
These and other objects and advantages of the 

invention will be more apparent in the following 
detailed description. 
The preferred embodiment of the invention 

illustrated in the accompanying dra Wings en 
ploys a mechanism Selectively responsive to the 
actuation of finger keys or keylevers for con 
trolling the operation of a set of primary Cur 
rent controlling contacts, set in various com 
binations according to the signal group to be 
transmitted represented by an actuated finger 
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key in conjunction with a rotary distributor 
mechanism cooperating with a secondary set of 
current controlling contacts for distributing cur 
rent impulses representative of the setting of the 
first Set of contacts to a telegraph circuit in the 
proper sequential order. The finger keys at 
tached to a SSociated keylevers are arranged in 
Substantially the same manner as those of a 
three-roW typeWriter keyboard and are adapted 
on the actuation thereof to selectively position 
a series of permutation bars in various combina 
tions Which represent according to a predeter 
mined arrangement the code combination as 
signed to the actuated keylever. The permuta 
tion bars are provided with beveled cuts therein 
in a nanner. Well known in the art Which allows 
the bars to be cammed from either one of two 
positions to the other in combination correspond 
ing to the actuated keylever. A set of pivoted 
members one individual to each permutation bar 
and actuated thereby control the primary set of 
contacts in such a manner that with a permuta 
tion bar in One position the associated contact 
is closed and with the permutation bar in its 
other position the aSSociated contact is open. 
The primary set of contacts are electrically con 
nected to a secondary set of contacts and an in 
dependently rotatable distributor Shaft released 
for rotation concomitantly with the positioning 
of the permutation bars sequentially actuates 
the Second Set of contacts to transmit combina 
tions of impulses representative of the setting 
of the primary contacts. An auxiliary contact 
Operated by the distributor shaft transmits a 
start impulse preceding each group of impulses 
and a rest impulse following each group. After 
each revolution of the distributor shaft it is 
brought to rest in its normal-rest position for at 
least a predetermined length of time and in this 
position actuates the auxiliary contact to main 
tain the rest impulse. 
A nore Complete and thorough understanding 

of the invention may be had from the following 
detailed description taken in conjunction with 
the accompanying drawings forming a part of 
this Specification in the latter of which: 

Fig. 1 is a fragmentary plane view of the trans 
mitting mechanism and portions of some of the 
keylevers; 

Fig. 2 is a Wertical sectional view of the trans 
Initting mechanism taken substantially on the 
line 2-2 of Fig. 1; 

Fig. 3 is a vertical sectional view of the friction 
clutch employed to rotate the distributor shaft 



2 
of the transmitting mechanism taken Substan 
tially on line 3-3 of Fig. 2; 

Fig. 4 is a circuit diagram showing the manner 
in which the primary and secondary contacts are 
connected together and to the sending circuit; 

Fig. 5 is a vertical sectional view of the key 
board showing the arrangement of the keyiewers 
and permutation bars taken Substantially on line 
5-5 of Fig. 1; 

Fig. 6 is a vertical sectional view taken sub 
stantially on line 6-6 of Fig. 1 showing the right 
hand end of a permutation bar, a primary trans 
mitting contact and operating member there 
for; 

Fig. 7 is a vertical Sectional view taken Sub 
stantially on line 7-7 of Fig. 1 showing a 
secondary transmitting contact and aSSociated 
elements; and 

Fig. 8 is a vertical sectional View taken Sub 
stantially on line 8-8 of Fig. showing the 
transmitting shaft releasing means and asso 
ciated elements. 
Referring first to Fig. 1, the local power, for 

rotating the distributor member is furnished by 
a constantly rotating electric motor, only the 
shaft 42 of which is shown. Attached to the 
forward end of the notor shaft 42 is helical gear 
43 which meshes with another helical gear 44 
located directly thereabove. The gear 44 is at 
tached by screws 48 to a gear hub 47 secured to 
a shaft 48 for rotation therewith. The shaft 
48 comprises the main operating shaft of the 
printing unit normally associated with a key 
board of this type, but as will be evident, the key 
board with a proper power supply may operate 
equally well as an independent unit. A keyboard 
cover plate 33 which also may serve as the base 
for the associated printer is suitably supported 
above the keyboard base plate 3 by blocks such 
as 35, Figs. 1 and 5. The shaft 48 extends trans 
versely of the keyboard and is journaled adjacent 
its right hand end in a bearing held in place by a 
clamping member 58 attached by screws 59 to 
a bearing post. At the right of the bearing cap 
58 is a spacing sleeve 62 which has thereon a 
helical gear 63. A nut 67 threaded on the right 
hand end of the shaft 48, together with a lock 
nut 68 clamps the gear 63 and the sleeve 62 
to the shaft 43 for rotation therewith. Directly 
beneath the gear 63 and in mesh therewith is 
another gear 69, Figs. 1 and 2, which is adapted 
to rotate the transmitting shaft if through a 
friction clutch which will be hereinafter de 
Scribed. 
A set of keylevers 82 on the upturned ends of 

which are mounted key designating caps 8, are 
pivotally supported at their rear or right ends 
as shown in Fig. 5 on a pivot rod 83. The rod 83 
extends transversely of the machine and is Sup 
ported in a series of posts 84 which are attached 
to the top of the base plate 3 by screws 86. Ad 
jacent the forward end of the keylevers 82 is a 
comb plate 87 which has therein a series of ver 
tical slots 39 which guide the keylevers in a ver 
tical plane. Supported by spacers such as 92 
on the base plate 3 is a spring mounting bar 9 
in which is anchored one end of single wire 
springs 93. Each of the keylevers 82 has an as 
sociated Spring 93 which engages a notch 94 
therein and the springs tend to pivot the key 
levers in a clockwise direction to hold the for 
Ward ends in a normal elevated position. 

Situated directly beneath the keylevers 82 at 
approximately the center thereof and extending 
in a direction at right angles thereto are a series 
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of five permutation bars indicated in general 
by reference numeral 96, Figs. 1 and 6, and in 
dividually by reference numerals 98a to 9 Se, 
Fig. 5. The permutation bars 96 are held in a 
vertical position and guided for transverse move 
ment by individual vertical slots in guide brackets 
9 and 98 located adjacent the right and left 
hand ends respectively of the permutation bars. 
The guide brackets 9 and 98 are attached to 
the base plate 3 f by screws 99 and support pivot 
rods 02 at right angles to the permutation bars 
96. A set of rollers G pivotally mounted on the 
rods 92 Support the permutation bars and per 
mit them to slide in the direction of their length 
With a minimum amount of friction. A second 
comb plate 83 attached to the guide brackets 
9 and 98 has a series of vertical slots therein 
which keep the keylevers 82 in proper alignment 
adjacent the permutation bars 96. A letter space 
keyiever 82a is arranged slightly different from 
the other keylevel's 82 and has the free end 
thereof bifurcated to engage a pin 36 in a mem 
ber 07. The member 7 is pivotally supported 
on screws 08 in blocks 09 attached to the base 

Supported on the 
member 07 and attached thereto by screws 3 
is an elongated Space key f2 at the front and 
center of the keyboard. 

Each of the permutation bars 96 have thereon, 
as is Well known in the art, a different arrange 
ment of upwardly extending bevelled projections 

4, Fig. 6, which are so arranged that the bars 
Slide from one to the other of two positions in 
Various combinations as various keylevers 82 are 
actuated. On the actuation of a keylever, the 
lower edge thereof engages the bevelled projec 
tions to cause the movement of the permutation 
bars whereupon they assume a position repre 
Sentative of the actuated keylever. As is well 
known in the art each combination of settings 
of the permutation bars represents an associated 
keylever and the bevelled projections f 4 are so 
arranged as to prevent the operation of more 
than one keylever at a time. The permutation 

5 bars 96 have no normal position but move to and 
fro in various combinations as various keylevers 
are depressed and a permutation bar will remain 
in its last actuated position until it is changed 
by the actuation of a subsequent keylever. 

Extending between the spacing blocks such 
as 72, between the keyboard cover 33 and the 
base plate 3 , is a bar f 16 which limits the up 
ward movement of the keylevers 82 by their 
Springs 93. A strip of resilient material 7 such 

5 as leather is attached to the under side of the 
bar 6 and absorbs part of the shock of the 
keylevers when returning to a normal position 
which allows the keylevers to operate more 
quietly. 
Attached by screws 23 and 24, Figs. 1 and 5, 

to the left and right hand ends of the comb plate 
3 and extending toward the rear of the ma 

Chine are two right angle brackets 26 and 27, 
respectively. A shoulder screw 28 in the 
bracket 26 pivotally supports one end of a uni 
Versal bail 29. The other end of the universal 
bail 29 is attached to a lever 32 which is piv 
otally supported on a shoulder screw 3 in the 
bracket 27. Also attached to the lever 32 by 
Screws 33 is a trip lever 34. The universal 
bail 29 extends beneath the keylevers 82 and is 
held in engagement therewith by means here 
inafter described so that whenever any one of the 
keylevers is depressed, the universal bail is piv 
oted in a clockwise direction as shown in Fig. 5. 
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The universal bail 29 in conjunction with the 
trip lever 34 initiates the operation of the trans 
mitting mechanism, concomitantly with each op 
eration of a keylever in a manner which will be 
hereinafter described. 
The transmitting mechanism is mounted as a 

unit at the front right hand corner of the base 
plate 3 and has a mounting plate 35 which is 
attached to the base plate 3 f by screws 36. An 
angle block 38 secured to the palte 35 by screws 
3 has attached thereto by Screws 39 a Series of 

five spring contacts indicated in general by ref 
erence numeral 42 in Fig. 6 and individually by 
reference numerals 42d to 42e in Fig. 1. The 
springs of the contacts 42 are insulatedly 
mounted between strips of insulating material 
4 and the tongues of the contacts normally tend 

to make contact with their associated stops. 
Supported in the angle bracket 38 is a horizon 
tal rod 43 upon which is pivotally mounted a 
series of five bell cranks indicated in general at 
84, Fig. 6, and individually by reference numer 

als i44a to 44e in Fig. 1. Each of the bell cranks 
f44 has a substantially horizontal arm 46, the 
underside of the end of which is bevelled and 
cooperates with a bevelled surface 47 on the end 
Of an associated permutation bar 96. Each bell 
Crank 44 has an aSSOciated permutation bar and 
is kept in alignment therewith by a row of ver 
tical slots 48 in the angle block 38. Each bell 
crank 44 also has an associated contact 42 
and projections 5 on the substantially vertical 
arins 49 are in operative relation with pieces of 
insulating material 52 on the tongues of the 
contacts 42. w 

Let it be assumed that a permutation bar 96 
is in its left hand position as shown by the full 
Outline thereof in Fig. 6 and a keylever 82 is 
actuated which causes the permutation bar to 
slide to its right hand position as shown by 
the dot-dash outline thereof. During this move 
ment of the permutation bar the bevelled sur 
face it cooperates with the bevelled surface on 
the end of its associated bell crank 44 and rocks 
the bell crank in a clockwise direction. As the 
bell crank 44 rocks the projection 5 thereon 
engages the insulating material 52 on the tongue 
of its associated contact 42 and causes the 
contact to open. The actuation of others of the 
keylevers 82 will cause the permutation bar 96 
to move from its right hand position to its left 
hand position and in So doing the tongue of the 
associated contact 42 is allowed to rock the 
asSociated bell crank 44 in a counter clockwise 
direction and make contact with its stop. The 
permutation bars 96 are locked in the position 
to which they are actuated by a keylever dur. 
ing the transmission of the associated group of 
signals, as Will be hereinafter described, so as 
to prevent the operation of a subsequent keylever 
until after the transmission of the signals rep 
resented by the first actuated keylever. Thus 
the permutation bars 96 are actuated to assume 
various combinations of settings representative 
of an actuated keylever and the contacts 42 as 
sume an open or closed condition which corre 
sponds with the settings of the permutation bars. 
In telegraph practice it is the custom to refer to 

the two different line conditions comprising tele 
graph signals as spacing and marking intervals 
or impulses. Accordingly the various members 
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of the transmitting mechanism which determine 
whether spacing or marking impulses are trans 
mitted are considered to have associated spac 
ing and marking positions. In accordance with 5 

3 
the signalling code employed the transmitting 
mechanism is so arranged that the left and right 
hand positions of the permutation bars 96 corre 
Spond to marking and spacing impulses respec 
tively. 
A description of the operation of the keyboard 

and transmitting mechanism will now be de 
Scribed in conjunction with the operation of a 
certain keylever and let it be assumed that the 
M keylever is actuated. The bevelled projections 

4 on the permutation bars 96 are so arranged 
that when the M keylever 82 is actuated the per 
mutation bars 96a and 96b are spacingly posi 
tioned and the permutation bars 96c to 96e are 
markingly positioned. Consequently the asso 
ciated bell cranks f44 will operate the contacts 
f42a and 42b so that they are open and the 
contacts 42c to 42e will be closed. 
The hereinbefore mentioned transmitting 

shaft, 7, which operates to distribute the sig 
nailing impulses to the line, is journalled at its 
left and right hand ends, Fig. 2, in bushings 53 
and 54, respectively. Nuts 57, threaded on the 
bushings 53 on either side of the bracket 56 
hold this bushing in position and the right hand 
bushing 54 supported in a bracket 59 is clamped 
in position by a cap nut 6. The brackets 56 
and 59 are secured by screws 58 to the top of 
the transmitting unit mounting plate 35. The 
transmitting shaft 7 has a plurality of sections 

a to 7 d of different diameters and a flange or 
collar le formed integrally therewith and loose 
ly mounted on the section Tfb of the transmit 
ting shaft, abutting the left hand face of the 
flange Tie is a gear hub 63 to which is at 
tached for rotation therewith the hereinbefore 
mentioned helical gear 69. Pilot screws 64 se 
cure the gear 69 to the hub 63 and the left 
hand ends 66 of the pilot screws engage slots 
such as f67 in a set of segments 68. The seg 
ments f88, Figs. 2 and 3, comprise a segmented 
ring and are located on the outer circumference 
of a collar 69 pinned to the shaft 7 for ro 
tation therewith by a pin 7 ?. A garter spring 
f72 surrounds the segments 68 and holds the 
inner surfaces thereof in frictional engagement 
with the outer surface of the collar. 69. As 
hereinbefore stated, the motor shaft 42 is con 
stantly rotating and by means of the described 
gear chain comprising the gears 43, 44 and 63, 
the gear 69 will be constantly rotated. The 
screws 64 rotate with the gear 69 and the ends 
f66 engaging the segments 68 and will therefore 
constantly rotate the segments 68. The seg 
ments 68 being frictionally engaged with the 
collar f69 will tend to rotate the collar 69 and 
shaft if therewith. However, the shaft is nor 
mally restrained from rotation as hereinafter 
described and consequently at such times the seg 
ments 68 side about the circumference of the 
collar 69. Located on the section 7 c of the 
transmitting shaft are a series of five disc trans 
mitting cams 73a to 3e, a locking bail oper 
ating can 74, an operating cam 76 and a stop 
arm f 77. These cams and the stop arm are 
clamped in a predetermined order against the 
flange le for rotation with the shaft 7 inter 
mediate with spacers 78 by a nut 79 threaded 
on the shaft. The functions and operations of 
these cams will hereinafter be described in con 
junction with the operation of their associated 
elements. ... " . . . . . . . . . . . . 

Secured to the base plate 35 by screws 82 is 
an angle bracket 8 which, together with the 
bracket 59, support a rod 33. Pivotally mount 
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ed on the rod 83 are a series of contact operat 
ing levers 88a, to 34e, a U shaped locking bail 
86, a lever 87 and two bell cranks 88 and i89. 
The contact levers 84 are all similar and each 
one is in operative alignment and associated With 
one of the transmitting cams 73a to fl3e. The 
lever 8 is in operative relation with the can 
76. These levers and bell cranks are all pivoted 

on bushings 9 on the rod 83 and are kept in 
alignment with their associated elements by 
spacers 92. Supported between the brackets 
59 and 8 and attached thereto screws 93 is 
an insulating block 94. Attached to the block 
94 by Screws 97 together with other pieces of 

insulating material 96 are a group of six Spring 
contacts 98d to 98e and 99. Contacts 98q. 
to 98e comprise the hereinbefore mentioned sec 
ondary transmitting contacts and the contact 99 
the start or auxiliary contact. As shown in Figs. 
7 and 8 the contact, 99 is normally closed and : 
the contacts 98d to 93e have an associated con 
tact operating lever 84a to 84e and the contact 
99 is in operative alignment with the bell crank 
89. 
The above described members comprise the 

transmitting mechanism of the machine and the 
operation thereof in conjunction with the opera 
tion of a keylever 82 of the keyboard will now 
be described. The depressing of a keylever 82, 
Figs. 5 to 8, selectively positions the permutation 
bars 96 and concomitantly rocks the universal 
bail 29. As the universal bail 29 is rocked, 
the trip lever f34 attached thereto moves down 
Ward and a link 20 attached to the free end 
thereof also moves downWard. The other end 
of the link is attached to the leftWardly extend 
ing arm 22 of the bell crank 88 and as the 
trip lever 24 and link 20 move downward, the 
bell crank 88 is rocked in a counterclockwise di 
rection. This movement of the bell crank 88 
allows the end of the arm 202 thereof to engage 
the rightwardly extending arm. 209 of a bell crank 
204. The bell crank 204 is pivotally mounted on 
a shoulder Screw 23 in the bracket 8 and a 
spring 206 coiled about the screw 203 has one 4. 
end anchored in the Screw and the other hooked 
around an arm of the bell crank 204. The spring 
206 tends to pivot the bell crank 204 in a counter 
clockwise direction and normally holds the hook 
at the upper end of the substantially vertical arm is 
207 thereof in engagement with the bent end of 
the leftwardly extending arm 208 of the bell 
crank 89. Therefore, as the bell crank 88 
pivots, the arm 202 thereof engages the arm. 209 
of the bell crank 204 and pivots it in a clockwise : 
direction to move the hook on the vertical arm 
out of engagement with the bent end of the arm 
208 of the bell crank 89. Thereupon a spring 
2f 8 is allowed to pivot, the bell crank 89 in a 
clockwise direction. The substantially vertical 
arm of the bell crank 89 has the end 26 bent 
horizontally and is in the same vertical plane as 
the stop arm 77 on the transmitting shaft. Nor 
mally the stop arm T is engaged with this bent 
end 2? 6 and the transmitting shaft T is thereby 
held at rest in its normal rest position. As the 
bell crank 89 pivots in a clockwise direction, the 
bent end 26 moves to the right, and out of Op 
erative engagement with the stop arm 77 where 
upon the transmitting shaft if is free to rotate 
through the action of the friction clutch herein 
before described. The vertical arm of the bell 
crank 89 also has a rightwardly extending pro 
jection 27 which is in operative alignment with 
a piece of insulating material 29 on the tongue 
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of the contact 99 and as the bell crank. 89 
pivots to release the stop arm TT, the projection 
27 engages the insulating material 29 to Open 
the normally closed contact 99. 

For the following described cycle of operation 
of the transmitting mechanism it will be as 
sumed that the actuated keylever 82 is released 
immediately after being depressed. Therefore, 
as the keylever 82 is returning to its normal posi 
tion, a Spring 22 attached to the bell crank is 
allowed to pivot the same in a ciockwise direc 
tion which raises the link 20, the trip lever 34, 
and pivots the universal bail 29 back into its 
normal position. This allows the Spring 206 to 
return the bell crank 294 to a position where the 
vertical hooked arm 207 is in position to engage 
the bent end of the arm. 208 of the bell crank 
89 near the end of a revolution of the trans 
mitting shaft as Will be hereinafter described. 
After the shaft 7 has rotated a few degrees 

from its normal rest position, it being released 
for rotation as hereinbefore described, the notch 
222 in the cam 4 passes out of operative rela 
tion with the cam following end of the lever 87, 
Fig. 7, which causes the lever 87 to pivot in 
a counter-clockwise direction. The lever 87 is 
attached to the locking bail 86 by a screw 223 
and as the lever 87 rocks, the bail 86 rocks 
therewith. Attached by screws 226 to the center 
of the locking bail f86 is a locking member 224 
which has a section 227 extending over the right 
hand ends of the permutation bars 96, Fig. 6. 
The section 227 of the locking member 224 in 
operative relation with the permutation bars 96 is 
wedge-shaped and is in operative relation with 
upwardly extending Wedge-shaped projections 228 
On each of the permutation bars. Normally the 
Section 227 is above the projections 228 and as 
the lever 87 and bail 86 pivot in a counter 
clockwise direction, the section 227 moves down 
Ward and engages either the left or right hand 
sides of the projections 228. The sides of the 
projections 228 that are engaged with the sec 
tion 227 of the locking member 224 are deter 
mined by the position of each permutation bar 
96. When the section 22 is engaged with the 
projections 228, the permutation bars are locked 
in a selected position and therefore prevent any 
movement of the permutation bars until the sec 
tion 227 is raised near the end of a revolution of 
the transmitting shaft 7 as will be hereinafter 
described. 
The contact operating levers 84, Fig. 7, are 

substantially T-shaped being pivoted at, their 
lower ends on the bushings 9 on the rod 83 
and having right and left hand extending pro 
jections 229 and 23 at their upper ends. Each 
one of the levers 84 is associated and in align 
meint with One of the contacts. 98 of the second 

The tongue of 
each of the contacts 98 is tensioned and presses 
a piece of insulating material 232 thereon against 
the projection 229 of associated levers 84. This 
holds the end of the beveled projections 23 at 
the left hand side of the contact evers 84 
against the periphery of an associated transmit 
fing can 3 on the shaft . In the normal rest 
position of the transmitting shaft none of 
he high parts of the cams 3 are in engagement 
with the projections 23 of the contact levers 
84 and therefore for this condition all of the 

contacts 98 are open. After the shaft, has 
rotated approximately one seventh of a revolu 
tion from its rest position, the high part of the cam 

3d engages the projections 23 of its associated 
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contact lever 84a and rocks it in a clockwise di 
rection. As the contact lever 84a rocks the 
right hand projection 229 engaging the insulat 
ing member 232 moves the tongue of the contact 
f$8a into engagement with its back stop. The 
high part of the cam 73a comprises approxi 
mately one seventh of its circumference and 
therefore the contact 98a remains closed for 
Substantially one seventh of a revolution of the 
shaft 7. As the high part of the cam 3d. 
passes out of engagement with the contact op 
erating lever 84a, the tongue rocks the lever in 
a counter-clockwise direction and the contact 
opens. Just as the contact f98a is opening, the 
high part of the transmitting cam 73b engages 
its associated contact lever 84b to close its as 
Sociated contact 98b and it remains closed for 
approximately one seventh of a revolution of the 
shaft 7. In a similar manner the contacts 98c 
to 198e are sequentially closed, each for approx 
imately one seventh of a revolution of the shaft 
7. The contacts 98 are so adjusted in con 
junction. With their associated cams 3 that one 
contact, Such as 13c, closes just before the pre 
ceding contact, Such as 73b, opens. Just be 
fore the last transmitting contact 93e is allowed 
to open, the operating cam 76 engages a bev 
eled surface 23 on the leftwardly extending arm 
of the bell crank 89 and rocks the bell crank 
in a counter-clockwise direction against the ac 
tion of its attached Spring 2:8. The movement 
of the bell crank. 89 in this direction performs 
three functions which are as follows: First, the 
contact f89 is allowed to close by the action of its 
Spring tongue just before the contact f98e opens; 
Second, the arm. 208 is lowered so that the up 
Wardly hooked arm 207 of the bell crank 204 is 
allowed to engage the bent end of the arm 2G8, 
and as the cam 6 passes out of operative rela 
tion. With the beveled Surface 23, the bell crank 
89 is left in its normal position; and third, the 
upper bent end 2? 6 of the vertical arm of the 
bell crank 89 is moved into the path of the stop 
arm . This movement of the bell crank. 89 
occurs just before the transmitting shaft com 
pletes a revolution, and the stop arm TT en 
gages the bent end 26 to stop the rotation of 
the transmitting shaft in its normal rest posi 
tion after one revolution thereof. The stop arm 

it is adapted to engage the bent end 26 just 
after the cam 76 passes out of operative rela 
tion with the beveled surface 23. Concomitant 
ly with the rocking of the bell crank. 89 in a 
Counter-clockwise direction, the notch 222 in the 
cam 14 rotates into operative relation with the 
end of the lever 87 which allows a spring 233 to 
pivot the lever 87 and bail 86 back into their 
normal position. This pivoting movement of the 
bail 86 raises the locking member 224 and dis 
engages the Section 22 thereon. With the projec 
tions 228 on the permutation bars 96. Thus the 
permutation bars are unlocked and are ready 
to be repositioned by the actuation or depression 
of another keylever 82. 
In brief review, the operation of the keyboard 

and transmitting mechanism is as follows: the 
actuation of a keylever 82, Figs. 5 to 8, selective 
ly positions the permutation bars 96 in a com 
bination of Settings which represent the actu 
ated keylever and concomitantly operates the 
universal bail 29 to cause the release of the stop 
arm 77 and initiate the rotation of the trans 
mitting shaft 7. The selected positions of the 
permutation bars 96 are transferred to the pri 
mary set of contacts 42 by the bell cranks 44, 
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a contact being open for One position of a per 
mutation bar and closed for the other position. 
The release of the transmitting shaft occurs 
near the end of the downward movement of a 
keylever 82 so as to insure that the permutation 
bars 96 Will be in their selected positions before 
the release of the transmitting shaft. The per 
mutation bars 96 are locked in position by the 
locking member 224 during substantially the 
Whole of the revolution of the transmitting shaft 

and thus prevents the actuation of a second 
keylever until the shaft has completed its revo 
lution. Actually the permutation bars 96 are 
unlocked just before the shaft completes a 
revolution but as an appreciable length of time 
is required to actuate a keylever 82, the shaft 
Will invariably be stopped in its rest position be 
fore another keylever can be actuated to release 
it again. However, if a keylever 82 could be ac 
tuated instantaneously with the unlocking of the 
permutation bars 96 to cause the latch arm 20 
to be out of operative relation with the arm. 208 
of the bell crank 89, a definite pause in the ro 
tation of the transmitting shaft 7 at its rest 
position Would be introduced by the overthrow 
of the bell crank 89 when operated by the cam 
76. The cam 76 actuates the bell crank. 89 

in a counter-clockwise direction very near the 
end of a revolution of the shaft i? and if the 
latch arm 28 did not latch the bell crank. 89 
in its normal position, the bent end 2 6 of the 
arm 24 of the bell crank 89 would momenta 
rily engage the stop arm 7 before the spring 
28 could pivot the bell crank 89 in a clock 
Wise direction to move the bent end 26 out of 
the path of the Stop arm. Thus the transmitting 
shaft 7 makes one revolution at a time and is 
invariably stopped for at least a predetermined 
length of time at the end of each revolution. In 
the normal rest position of the transmitting 
shaft 7, the contact f 99 is closed and at the 
time the shaft is released, the contact 99 is 
opened. There is then an interval equal to about 
One-Seventh of a revolution of the transmitting 
shaft When all the contacts 98 and 99 are 
open, following which the contacts 98 are se 
quentially closed each for about one-seventh of 
a revolution of the transmitting shaft after 
which the contact 99 is closed for the remainder 
of the revolution of the shaft. 
As shown in Fig. 4, one of the springs of each 

of the contacts 42 is connected by individual 
conductors 23 to associated Springs of the con 
tacts 98. The other springs of the contacts 98 
are connected in parallel to a line conductor 233 
and the other Springs of the contacts 42 con 
nected in parallel to the other line conductor 23S. 
The contact f89 is connected directly between the 
tWO line conductors 238 and 239. 
In a preferred embodiment of this invention 

So-called marking impulses represent line condi 
tions during which current is transmitted and 
Spacing impulses line conditions during which no 
Current is transmitted or closed and open line 
conditions respectively. As hereinbefore de 
Scribed in the rest position of the shaft the 
contact 99 is closed and thus the circuit between 
the line conductors 238 and 239 is completed. 
Therefore, While the transmitting shaft a is at 
rest, a closed line condition exists. It was as 
Sumed that the M keylever 82 was actuated and 
it caused the positioning of the contacts 42 so 
that 42d and 42b were open and iii.2c to 42e 
closed concomitantly with the release of the shaft 
7. As described, the contact 99 is first opened 
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before any of the other contacts 98 are closed 
and during this time the circuit between line con 
ductors 238 and 239 is open. This condition ex 
ists for approximately one-seventh of the revolu 
tion of the shaft and thus an interval of no 
current or a spacing interval is transmitted whichi 
is the start impulse. The contacts 98 are then 
sequentially closed, and the condition of the coin 
tacts 42 determine whether spacing or markiing 
impulses are trainSmitted. As it was a SSuined 
that contacts 42a and 42b were open and 42c 
to 42e closed, five impulses, the first two Of 
which are spacing and the last three marking 
will be transmitted. Just as the last contact 
98e is opening, the contact 99 closes to trans 
mit a marking or rest impulse following the five 
signaling impulses. This marking rest impulse 
continues to be transmitted until the contact 99 
is again open at the start of a following group of 
impulses. Thus a combination of impulses rep 
resentative of an actuated keylever 82 is trans 
mitted and the group of impulses is preceded by 
a spacing start impulse and followed by a mark 
ing rest impulse. - 
In the above described cycle of operation of the 

transmitting mechanism it was aSSumed that the 
actuated keylever was released almost immedi 
ately after being depressed or some time during 
the rotation of the transmitting shaft 7. The 
operation of the transmitter Will now be de 
scribed when a keylever 82 is held depressed for 
a longer ength of time than is necessary for the 
transmission of its associated group of impulses. 
When a keylever is held operated, the universal 
bail 29 and trip arm 34 hold the bell cranks 88 
and 204, Fig. 8, in an operated position. With 
the bell crank 88 in an operated position the up 
per bent end 2 i2 of the arm 2 is in the path of 
the stop arm ITT. Therefore when the stop arm 
T7 has nearly completed a revolution it Will en 
gage the end 22 and be brought to rest thereat a 
few degrees ahead of its normal rest position. 
The shaft 7 will remain in this position as long 
as a keylever 82 is held depressed and with the 
shaft 7 stopped in this off-normal position, the 
cam 76 rocks the bell crank 89 Sufficiently to 
allow the contact 99 to close and consequently 
transmit the rest impulse and also bring the bent 
end 216 into the path of the stop arm it. When 
the actuated keylever 82 is finally released, the 
bell cranks 204 and 88 are allowed to pivot back 
into their normal positions and in so doing the 
horizontal bent end 22 of the bell crank 88 
moves out of engagement with the stop arm it. 
Thereupon the stop arm ill rotates a few degrees 
and engages the bent end 26 of the bell crank 
89 in the path thereof and is thus brought to 

rest in its normal position. As the bell crank 204 
pivots to its normal position, the hook shaped 
arm 2G7 hooks the bent end of the arm 268 of 
the bell crank 89 and thus locks it in its nor 
mal position. Thus the transmitting mechanism 
is returned to normal ready to be released in con 
junction with the actuation of the same or an 
other keylever. 

It is obvious, of course, that various modifica 
tions of the apparatus shown and described 
herein may be made without departing from the 
spirit or essential attributes of the invention and 
it is desired, therefore, that only Such limitation 
shall be placed thereon as are imposed by the 
prior art or are specifically set forth in the ap 
pended claims. 
What is claimed is: 
1. In a telegraph apparatus, a set of Selectors, 
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a corresponding set of transmitting contacts, a 
rotary cam member having successively operative 
sections for effecting the operation of Said con 
tacts invariably in succession, means for impreSS 
ing two different line conditions on said contacts 
in accordance with the setting of Said selectors, a 
power driven start-stop member for rotating said 
cam member, a keyboard and solely mechanical 
means actuated by said keyboard for setting said 
selectors, for releasing said start-stop member 
for movement and for transmitting a uniforn 
line condition prior to the operation of said con 
tacts independently of said start-stop member. 

2. In a telegraph apparatus, a set of Selectors, 
a corresponding set of transmitting contacts, a 
rotary cam member having Successively operative 
sections for effecting the operation of said con 
tacts invariably in Succession, means for impress 
ing two different selecting conditions on said con 
tacts in accordance With the setting of Said Se 
lectors, a power driven start-stop member for ro 
tating said cam member, a keyboard, solely me 
chanical means actuated by said keyboard for 
setting said selectors and releasing said start 
stop member for movement whereby to transmit 
said selecting conditions, and means independent 
of said can member for transmitting a uniform 
starting impulse preceding said selecting condi 
tions. 

3. In a telegraph apparatus, a set of selectors, 
a corresponding set of transmitting contacts, a 
rotary cam member having a normal rest position 
and a plurality of Successively operative sections 
for effecting the operation of said contacts, key 
levers, means actuated by depression of a key 
lever for releasing Said cam member and means 
for arresting said cam member in an off-normal 
rest position on continued depression of said key 
lever, Said latter means acting on release of the 
Said key lever to release Said can member to 
permit it to rotate to its normal rest position. 

4. In a telegraph apparatus, a set of selectors, 
a corresponding set of transmitting contacts, a 
l'otary cam member having a normal rest position 
and a plurality of successively operative sections 
for effecting the operation of said contacts, key 
levers, means actuated by depression of a key 
lever for releasing said cam member, means for 
arresting said can member in an off-normal rest 
position. On continued depression of said key lever, 
Said latter means acting on release of the said 
key lever to release said Cam member to permit it 
to rotate to its normal rest position and means 
for transmitting a rest condition in both said 
normal and off-normal rest positions of said cam 
member. 

5. In apparatus for telegraph systems employ 
ing permutation code signals separated by space 
signals, each of said permutation code signals 
comprising a starting interval and a definite 
number of Selecting intervals, a series of key 
levers, a set of permutation bars selectively re 
Sponsive to actuated ones of said keylevers, a set 
of primary contacts adapted to be selectively ac 
tuated by Said permutation bars, a set of second 
alry contacts, a rotatable distributor adapted to 
successively actuate Said secondary contact, 
means Operable concomitantly with the Selective 
positioning of said permutation bars for releasing 
Said distributor for rotation and means for in 
variably stopping said distributor after each cycle 
of operation. 

6. in a transmitter of the type comprising a 
series of keylevers, a 'code transmitting distribu 
tor, means to retain said distributor-in non-trans 
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mitting condition, means interconnecting said 
series of keylevers and said retaining means de 
signed to initiate transmission from said distrib 
utor upon actuation of any lever of Said series in 
combination with auxiliary means adapted to re 
tain said distributor in a non-transmitting Con 
dition at a point in advance of Said first named 
non-transmitting condition, means interconnect 
ing said series of keylevers and said Second ad 
vanced retaining means to arrest transmission 
from said distributor when a keylever of said 
series is actuated for an abnormal time, means to 
render Said last named interconnecting means in 
operable upon release of a keylever of said Series, 
said first named normal retaining means invari 
ably acting to retain said distributor in its nor 
mally non-transmitting position at the comple 
tion of each cycle of transmission therefron. 

7. In a telegraph apparatus, a set of Selectors, 
a corresponding set of transmitting contacts, a 
rotary can member having successively opera 
tive sections for effecting the operation. Of Said 
contacts invariably in succession, means for in 
pressing two different selecting conditions on Said 
contacts in accordance with the Setting of Said 
selectors, a power driven start-stop member for 
rotating said cam member, a keyboard, Solely 
mechanical means actuated by said keyboard for 
setting said selectors and releasing Said Start 
stop member for movement whereby to transmit : 
said selecting conditions, an independent start 
contact, and means independent of Said can 
member for opening said start contact to trans 
mit a start pulse preceding said Selecting condi 
tions. 

8. In a keyboard transmitter, a rotatable can 
sleeve, a bank of keylever's, a set of selecting Con 
tacts, means operated by said keylevers for Se 
lectively actuating said selecting contacts and 
concomitantly initiating the rotation of Said can 
sleeve, a set of transmitting contacts, means con 
trolled by said cam sleeve for actuating Said 
transmitting contacts to transmit code combina 
tions of impulses representative of the Selective 
positions of said selecting contacts and means for 
invariably stopping said distributor at the end 
of each cycle of Operation. 

9. In a telegraph keyboard transmitter, a dis 
tributor mechanism for distributing code groupS 
of impulses representative of actuated key levers, 
solely mechanical means controlled by the actua 
tion of said key levers for releasing Said distribu 
tors mechanism for operation and for initiating, 
independently of said distributor mechanism, the 
transmission of a start impulse of uniform line 
condition preceding the transmission of each code 
group of impulses and means controlled by Said 
distributor mechanism for terminating Said start 
inpulse. 

10. In a telegraph keyboard transmitter, a dis 
tributor mechanism for distributing code groups 
of impulses representative of actuated key levers, 
solely mechanical means controlled by the actua 
tion of said key evers for initiating the opera 
tion of said distributor mechanism and, inde 
pendently of said distributor mechanism initiat 
ing the transmission of a start impulse of uni 
form line condition preceding the transmission. 
of each code group of inpulses and means Con 
trolled by said distributor mechanism for ter 
minating said start impulses. 

11. In a telegraph keyboard transmitting 
mechanism, a distributor mechanism, a plurality 
of transmitting contacts including a start in 
pulse transmitting contact, a plurality of primary 
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contacts, solely mechanical means including a 
set of key levers operative one at a time for Selec 
tively positioning said primary contacts and 
thereafter releasing said distributor mechanism 
to Successively actuate said transmitting contacts 
to trainSmit a code group of impulses representa 
tive of the position of said primary contacts, and 
Solely mechanical means operated by said key 
lever's Simultaneously with and independently of 
the release of said distributor mechanism for ac 
tuating said start impulse transmitting contact 
to invariably, precede each code group of im 
pulses With a Start impulse of uniform line con 
dition. 

12. In a telegraph keyboard transmitting 
mechanisin, a distributor mechanism, a plurality 
of transmitting contacts including a start im 
pulse transmitting contact, a plurality of primary 
contacts, Solely mechanical means including a set 
of key leverS operative one at a time for selec 
tively positioning said primary contacts and 
thereafter releasing said distributor mechanism 
to Successively actuate said transmitting contacts 
to transmit a code group of impulses representa 
tive of the position of said primary contacts, sole 
ly mechanical means operated by said key levers 
Simultaneously With and independently of the 
release of said distributor mechanism for actu 
atting Said start impulse transmitting contact to 
invariably precede each code group of impulses 
With a start impulse of uniform line condition 
and means including Said distributor and said 
Start inpulse transmitting contact for transmit 
ting a rest impulse of opposite line condition to 
that of Said Start impulse following the trans 
mission of each code group of impulses. 

13. In a telegraph keyboard transmitting 
mechanisri, a normally at rest rotary distributor 
mechanism, a set of key levers, a transmitting 
circuit, a contact normally maintaining said cir 
Cuit in a closed condition, solely mechanical 
means independent of said distributor mechanism 
and including Said key levers for mechanically 
Operating Said contact to open said circuit and 
mechanically releasing said distributor mecha 
inism for one revolution at a time, means opera 
tive a predetermined length of time following the 
release of Said distributor mechanism for control 
ling Said transmitting circuit from said dis 
tributor mechanism to transmit a code group of 
impulses representative of an actuated key lever 
and means including said distributor mechanism 
and Said contact for invariably closing said cir 
Cuit following the transmission of each code 
group of impulses. 

14. In a telegraph keyboard transmitting 
mechanism, a normally at rest rotary distributor 
mechanism, a set of key levers, a transmitting 
circuit, a contact normally maintaining said cir 
cuit in a closed condition, solely mechanical 
means independent Of Said distributor mecha 
niSin and including said key levers for me 
chanically Operating said contact to open said 
circuit and release Said distributor mechanism 
for One revolution at a time, means operative by 
Said distributor a predetermined length of time 
following the release thereof for Opening and 
closing Said circuit in a predetermined sequence 
according to the actuated key lever and means 
Operated by said distributor mechanism during 
the last part of a revolution thereof for operat 
ing Said contact to close said circuit and main 
tain the same closed while said distributor is at 
rest. 

15. In a telegraph keyboard transmitting 
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mechanism, a rotary distributor mechanism, a 
stop normally arresting said distributor mecha 
nism in a normal rest position, a latch for Said 
stop, said stop being spring biased to a position 
to release said distributor mechanism for rota 
tion, a set of key levers, a start impulse trans 
mitting contact, Solely mechanical means opera 
tive on the actuation of each of said key levers 
for operating said latch to release said stop, said 
stop thereupon independently releasing Said dis 
tributor mechanism and operating said start im 
pulse transmitting contact to transmit a start im 

pulse, means including said distributor mecha 
nism operative following the release thereof to 
transmit a code group of impulses representative 
..of an actuated key lever and means operated by 

5 said distributor mechanism to position said stop 
to arrest rotation of said distributor mechanism 
after one revolution thereof and transmit a rest 
impulse following each code group of impulses. 

PAUL A. NOXON. 
SAMUEL W. ROTHERMEL, 
FRANK. J. MAUS. 
EMERSON J. SORTORE. 


