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William G. H. Finch, New York, N. Y. 
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18 Claims. (Cl 178-79) 
My invention relates to novel apparatus for and 

methods of generating code combinations of 
signals and more particularly relates to a novel 
portable telegraph code transmitter. 

5 In my Patent No. 2,008,389, issued July 16, 
1935, I disclose a portable telegraph receiver Oper 
ating on a long and short, or dot-dash code as 
distinguished from the uniform Baudot code. 
Although practical transmitters have been de 

0 veloped for generating Baudot code signals, this 
being a relatively simple problem because of the 
uniform character of the impulses or signal con 
ditions, the transmitters heretofore developed 
for transmitting long and short impulse codes 

i5 have involved complicated, heavy and costly 
mechanisms, 
The transmitter required to operate the printer 

described in my patent above to be useful as a 
portable unit has to be light, inexpensive and 
relatively simple to operate. 
The inventive concept of my transmitter, ac 

cordingly, embodies a novel single-contact all 
mechanical transmitter for generating code com 
binations of long and short impulse conditions, 

2. Accordingly, an object of my invention is to 
provide a novel inexpensive transmitter for gen 
erating long and short impulse signal conditions. 
A further object of my invention is to provide 

a novel single-contact long and short impulse 
to code transmitter. 

Still another object of my invention is to pro 
vide a novel portable transmitter. 
A further object of my invention is to provide 

a novel all-mechanical transmitter. 
There are other objects of my invention which, 

together with the foregoing, will appear in the 
detailed description which is to follow in con 
nection with the drawings, in which: 

Figure 1 is a plan view of an apparatus for 
40 mechanically converting a code system into cor 

responding electrical impulses. . . . 
Figure 2 is a section taken on the line 2-2 of 

Figure 1. 
Figure 3 is a section taken on the line 3-3 of 

45 Figure 2 but with certain parts left off for the 
Sake of clearness. - 

Figure 4 is a fragmentary section taken on the 
line 4-4 of Figure 2 and showing the cam shaft 
stop mechanism. 

Figure 5 is a fragmentary side view of the key 
locking cam and Cam finger. 

Figure 6 is a diagram of the dot and dash code 
system which the illustrated apparatus is adapted 
to transmit. 

55 Figure 7 is a diagram of the group of code bars 

50 

Writer. 

arranged in the order in which they are placed in 
the machine. 

Figure 8 is a diagram of the various code bar 
operating cams in their relative positions as 
placed in the machine. 

Figure 9 is a diagram of one set of elements 
which cooperate to produce one impulse in a plu 
rality of impulses comprising a specific signal. . 

Figure 10 is a diagrammatic view of the cir 
cuits and printer which operate in response to 
the codes generated by my novel transmitter. 

Referring to the drawings, the apparatus con 
sists broadly of a bank of selector key bars 0 
(Figures 1 and 2) mounted upon a base plate 
and arranged to be operated manually similarly 
to a typewriter; a group of code or permutation 
bars 2 mounted in operative relation beneath the 
key levers and at right angles thereto; a Series 
of code bar cams 4 (Figures 3, 8 and 9) placed at 
one end of the code bars and adapted to actuate 
certain bars as determined by a depressed key 
bar so as to make and break an electrical circuit 
through contacts 6 and 7 placed at the oppo 
site end of the code bars. 

Each of the selector key bars to is equipped with 
a button 20 which is marked With a letter, num 
ber or other character and so arranged as to form 
a keyboard similar to that of a standard type 

The key bars O are mounted within 
suitable guide members so as to have a short ver 
tical movement about a pivot and as embodied 
this comprises a knife-edge fulcrum bar 2 sup 
ported at each end on posts 22 and placed at right 
angles to and near the rear end of the key bars, 
all of which are pivoted thereon by means of a 
V-shaped notch on their lower edges. 
The central and forward ends of the key bars 

are slidably supported in spaced relation by 
comb-plates 23 and 24, the spaces of which are 
sufficiently deep to allow the desired vertical. 
movement of the key bars about their fulcrum. 
The comb-plates 23, 24 are supported upon the 
base by four corner posts 25. 

5 
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Secured on the upper edge of the comb-plate 
23 and extending between the two front corner 
posts is an angle strip 26 carrying a strip of felt 
or other shock absorbing material 27 on its under 
side and so positioned as to limit the upward 
movement of all the key bars. The front ends 
of the key bars are resiliently held in their upper 
or normal non-operating position by means of 
tension springs 28 fastened to their rear ends and 

45 

50 

to anchor strips 29 secured to and extending be-, 
tween rear posts 22. 
Two of the key bars 0, one on each side of the 55 
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bank, are connected together by a finger bar 30 
SO as to act as a unit or single bar and do not 
differ from the other bars, being similarly adapt 
ed to Select and transmit their own code signal 

5 representing a 'space' just as each of the other 
bars select their individual code signal to repre 
sent a letter or a number. 
The group of code bars f2 which cooperate 

With the key bars to produce a desired signal 
10 are supported in guide members 32, 33 in close 

parallel relation to each other and beneath and 
at right angles to the key bars. The guide mem 
bers 32, 33 which are mounted on corner posts 
25, allow only an end-wise reciprocation of the 

15 Code bars 2. 
The number of code bars necessary in the ma 

chine is related to the type of code used. In the 
illustrated form, eleven code bars are provided 
as being the proper number to transmit a code 

20 System wherein each signal comprises twelve im 
pulses of both long and short duration (the so 
called dot and dash type) grouped in different 
Orders individual to each of thirty-six charac 
ters. The first ten impulses of the signal may 

25be employed to select the different characters 
while the last two may perform functions in the 
mechanism Common to all the characters such, 
as resetting the receiving mechanism after each 
character signal has been received and recorded. 

30 These last two impulses, a short and a long one, 
are produced by the code bar F (see Figure 7). 
The other code bars are restricted to character 
representation impulses only. 
As shown in Figure 1, the middle code bar 2 

35 is the 'space' signal and non-character signal 
bar F but its central position in the group of 
bars is arbitrary and immaterial to its operation. 

Referring now to Figures 1 and 3, the means 
for reciprocating the code bars, at their left end, 

40 Figure 1, is a series of U-shaped spring levers 34 
pivoted on a common pivot pin 35 carried in 
brackets 36, 37 on the left corner posts 25. One 
leg of each lever 34 bears against the left end 
of each code bar 2 while the other leg of the 

45 U rides on the periphery of one of the eleven 
cam disks f4. At the right end of the code bars 
and in contact therewith is a bridge plate 4, 
pivoted on pin 42 which is carried in brackets 
43, 44 fastened on right corner posts 25. 

50 The bridge plate 4 is the base member-upon 
which is mounted the contact f6 which, with 
contact 17, forms the circuit maker in the signal 
impulse circuit. Contact 6 is. formed on the 
upper end of a spring conductor strip 45 which 

55 is secured to and insulated from the bridge plate 
4 by a block of fiber or similar material 46. 
The conductor 47 is attached to the lower end 
of spring strip 45. Contact 7 is formed on the 
upper end of a rigid conductor strip 48 which 

60 is secured to and insulated from a bracket 49 
on the base by a block 50. Conductor 5 
may betconnected to the lower end of conductor 
strip 48. A spring 52 with one end attached to 
bridge plate 4 and the other end anchored to the 

65 code bar guide member 33, serves to move all 
the code bars to the left, Figure 1, against their 
respective spring levers 34 and the latter, in turn, 
are held against their respective cams f4. 
The manner in which the code bars 2 are 

70 constructed so as to cooperate with the key bars 
O will now be described. Each code bar con 

sists of a plurality of vertical slots 53 so arranged 
as to allow any key bar to enter When it is de 
pressed. Certain of the slots 53 are of the same 

75 width as the thickness of the key bars while 

others are twice as wide in such wise that the 
additional width is provided on the left side 
of the slot, see Figure 7. Thus, when a key bar 
is depressed it will enter one of the slots 53 
and if it is a wide slot, the code bar can be 5 
moved to the right under the action of its cam 
4 to complete a circuit through the contacts f6, 
fl or to maintain said circuit if the bridge plate 
4 had previously been moved to contact making 
position by other code bars. If the slot 53 entered 10 
by the key bar is a narrow one, the code bar is 
prevented from moving laterally and the motion 
produced by the high spot on the associated cam 
is absorbed in the U-shaped spring lever 34. The 
wide and narrow slots 53 in the code bars A, B, 15 
C, D, E, G, H, I, J, K, in their relation to each 
other and to the position of the key bars to serve 
to determine the proper order and sequence of 
the dot and dash electrical impulses to transmit 
a selected code signal. 20 
In Figure 7, the code bars 2, A to K, and their 

slots 53 are shown diagrammatically. The 
"Space' code bar F in the mechanism illustrated 
has a long cut-out 53 to receive all the key, bars 
but not be held against lateral movement thereby. 

Each group of Signal impulses which repre 
sents a character or "space' consists of a com 
bination of twelve long and short electrical con 
tacts in a certain order as, for instance, an A 
is one long or dash and ten short or dots and 30 
another long or dash series of impulses; and an 
H consists of two dashes, three dots, one dash, 
five dots and one dash. The "space' signal is 
eleven dots and one dash. In each case there 
are twelve impulses. Figure 6 is an illustration 35 
of the code which may be employed. 
The cam disks are all keyed to a common 

shaft 60, act as a unit. and are provided with 
Cams equally angularly spaced throughout 360° 
So that in one revolution they cause twelve elec- 40 
trical contacts to be made. The order and time 
duration of each contact is controlled by a de 
pressed key bar and its relation to a wide or 

2 5 

narrow slot in each of the eleven code bars. 
In Figure 8, the cams 4, A' to K" are shown 5 

in their relation to each other in the machine in 
their position of rest. Cam F acts as the pri 
mary cam and actuates code bar F, which is 
always free to move, to produce eleven short im 
pulses and one long one. If the space bar 30 is 50 
depressed all of the code bars except F are locked 
against movement and a "space' signal is pro 
duced, but if any other key bar, say R, is de 
pressed, the eleven dots and one dash signal is 
modified by certain code bars which are free to 
move. Code bars G, H and I are free to move in 
the selected example, R, and cams G', H' and I’, 
which actuate these bars are provided with a 
"long' high Spot in such relative position as to 
convert the sixth, seventh and eighth dots pro- 60 
duced by cam F to dashes, this modified signal 
then consisting offive dots, three dashes, three dots 

5 

and One dash which represents the letter R, in 
the code. Each key bar when depressed thus 
locks its own characteristic combination of code 65 
bars, the remaining free ones then modifying the 
primary or basic signal of eleven dots and one 
dash to a signal representing the letter of that 
key bar. 

Referring now to the operation of the cam to 
shaft 60, a journal bracket 6 ?. (Figure 1) is pro 
vided to support the shaft and its cams 4. On 
the rearwardly projecting camshaft 60 is pinned 
a key bar locking cam 62 and a one-revolution 
clutch member 63. Cooperating with clutch is 
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member 63 is a similar clutch disk 64 slidably 
keyed on the ead of motor driven shaft 65 and 
held in continuous frictional engagement with 

, member 68 by a spring 66 which encircles shaft 
5 65 and abuts on a collar 67 secured thereon. 

Shaft 65 is journaled in a bearing clock 68 and 
is driven by a motor 69 mounted on the base plate 

. The motor 69 runs continuously during the 
operation of the machine. 

10 Since the transmission of a signal is instituted 
by depressing a key bar, the latter is utilized 
to control the operation of the one-revolution 
clutch member 63. As constructed-member 63 
has rotatably mounted on its hub a stop arm 

15 TO (Figures 2 and 4). which is limited in its rota 
tion about the member by two stop pins f and 
72, and is urged towards pin T2 by a tension spring 
73. A stop finger 4, secured on the end of rod 
75, is positioned in the path of travel of the stop 

20 arm and thus normally prevents the rotation 
of clutch member 63. The rod 75 is rotatably 
mounted on the base by means of bearing 
blocks 76. The rod 75, which extends the entire 
width of the machine, has mounted thereon an 

25 actuating bail comprising a pair of arms 77 and 
'a cross bar 78 which normally rests against the 
front of comb-plate 24 and beneath all the key 
bars 0. It is spring held in that position by a 
torsion spring 9 coiled about rod 75 adjacent 

30 One of the arms and bearing block 6. 
Thus it will be seen that when any one of the 

key bars O is depressed, the stop finger 74 will 
move out of the path of stop arm O and the 
clutch member 63 will then rotate with its mate 

35 64, causing cams 4 to start their cycle of signal 
contacts as determined by the depressed key 
bar. When the key bar is released finger T4 
again enters the path of stop arm O and stops 
clutch member 63 from further rotation. . . 

40 The tension spring 73 on stop arm. To serves 
merely to eliminate the shock of a sudden stop 
of clutch 63. A pawl 80 cooperating with a 
tooth on the periphery of clutch member 63 in 
sures the maintenance of the cam shaft posi 

45 tion of rest when the motor 69 is not running. 
It is essential in the operation of this machine 

that a complete revolution of the cam shaft 60 
take place before a second key bar is operated 
and further that any other key bar cannot be 

50 depressed until the signal cycle of the cams 4 
has been substantially completed. To this end, 
there is provided a lock bar 85 rotatably mount 
ed on the back of combplate 24 by means of rocker 
rod 86 and bearing blocks 87. The left end, 

55 Figure 1, of the rod 86 is extended and carries 
a cam finger 88 which bears against the face of 
key bar locking cam 62 due to a spring 89 coiled 
about the rod adjacent to finger. The hooked 
end of lock bar 85 is adapted to enter a notch 

60 90 in a depending lug 9 on each key bar when 
it is depressed, or, if not depressed, to pass direct 
ly beneath lug 9 and prevent the bar from being 
depressed. Thus, the first movement of cam 
shaft 60, which was started by the depression of 

65 a certain key bar, serves to lock that particular 
bar in the down position and all the other bars 
in the up position until the locking cam 62 make 
almost a complete revolution when the depressed 
bar is released in time to allow finger 4 to stop 

to the clutch 63 but after the last signal contacts 
have been made. Due to this construction, it is 
obvious that the operator of the keyboard can 
not depress the various keys at a speed faster 
than the machine can transmit each signal. 

5 Although my novel transmitter may be en 

ployed for generating long and short impulses 
of any code type such, for example, as the Morse 
code or others, I have here illustrated it for 
producing long and short impulses comprising 
signals to Operate a printer such as disclosed in 5 
my Patent No. 2,008,389 and as illustrated by the 
circuit and apparatus shown in Figure 10. This 
mechanism comprises a receiving device ill, a 
receiver controlled relay 2 for repeating the 
received code, combinations of impulses to the 10 
Selecting and recording system, a controlling de 
vice 3 responsive to the short and long im 
pulses of the received code and a printing mech 
anism which is selectively actuated to progres 
sively print upon a movable tape f4 a letter or. 15 
character corresponding to the transmitted code 
combination of short and long electrical im 
pulses assigned to represent that character. 

In response to the starting impulse, relay 2 
which is a slow acting relay is energized. 20 

Normally relay 2' whose winding is of a low 
er resistance than the series windings of magnet 
48 and relay 200, provides a by-pass circuit for: 
the current from battery 2 over contact 23 
and brush 20 to ground at 22. Relay 27, 25 
however, upon being energized over this circuit, 
opens the circuit at its armature 2 3' which dis 
engages its back contact. : 

Thereafter upon receipt of the first signal 
impulse, the circuit completed extends over con- 30 
ductor 23 as will be explained hereinafter, since 
relay 2' being slow to release is not deener 
gized during the no-impulse period. 

If, therefore, the synchronizing impulse is re 
ceived while brush 20 is on contact 23, nor- 25 
mal operations proceed as will be described. 

If, on the other hand, no impulse is received 
when brush 20, is on contact 23, no operation 
can occur. For reasons that will appear herein 
after, brush 20 will remain on contact 23' 40 
until the synchronizing impulse showing that the 
transmitter and receiver are in synchronism is 
received. - 

The resetting impulse is much longer than 
even the long impulse of the code to be described 45 
in order to energize extra slow relay ff2'. As 
soon as relay 2' is energized, stepping magnet 
48 is energized over a circuit to be described 

in connection with the code signals. Brush 20. 
is moved from contact f23. At the end of the 50 
synchronizing impulse, magnet 48 is deener 
gized, stepping the brush a further distance and 
the apparatus is ready for the first signalling im 
pulse. 
In response to the first signal impulse ener- 55 

gizing relay 2, an energization circuit is Com 
pleted from the battery 2 front contact and 
armature 2 ?o and conductor 23 through the 
magnet f48, conductor 24 and relay 200 to 
ground at 25. 60 

Magnet 48 is a stepping magnet controlling 
the operation of the distributor device f3 which 
controls the switching of the oncoming impulse 
to mechanisms, to be described, responsive to the 
two-unit code and controlling the final printing 
and restoration of the printer. - ' 
This switching is effected by the brush or 

contact arm 120 which is mounted on, and locked 
by a key to one end of a rotatable shaft 12, the to 
other end of which carries a friction plate 22. 
Shaft 12t, is driven by a motor 40 (Figure 2) 
through worm 4 mounted on a shaft of the 
motor and meshing with a Worm wheel 42 Se 
cured to and driving shaft 43. Secured to for 75. 
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5 

4 
rotation with shaft 43 is the friction disc 44 
including plates 22 and f45. 
As motor 40 rotates, shaft 2 carrying dis 

tributor arm 20, tends to rotate with it, but is 
normally prevented from rotating by the pawl f47 
in engagement with one tooth of the ratchet 46, 
secured to the shaft 2. One end of the pawl 
47 consists of an armature controlled by a 
magnet 48 to which the armature is attracted 
When that magnet is energized. Normally, how 
ever, the pawl 47 is held against its backstop 
as shown in Figure 1 by a spring 49 one end 
of which is secured to the pawl 4 and the other 
to the frame Work. 
When magnet 48 is energized in the manner 

described above, it attracts pawl 47 which rocks 
about its pivot withdrawing the lower tooth of 
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an insulating ring f3. 

pawl 47 from the ratchet wheel 46 and moving 
its upper tooth in the path of the ratchet wheel 
permitting a rotation of the shaft 2 with arm 
20 through an angle equal to one-half the pitch 

of the teeth of ratchet wheel 46. 
The distributor arm f2O is moved Successively 

into engagement with a series of contacts 24 
to 36 consisting of contacting points mounted on 

Each of the contacts 
24 to 28 is common to a character on each 

disk wheel, five contacts being shown here for 
purposes of illustration of a printer in which 
there are five characters on each disk wheel to 
be described. Each of the contacts 29 to 34 
is individual to a type wheel disk of a printer 
consisting of a plurality of such disks. Contact 
35 controls a printing operation and contact 
f36 a restoring operation all of which will be 
described in more detail hereinafter. The pitch 
of the teeth of ratchet 46 is equal to the angular 
displacement between successive contacts, so that 
when magnet f 48 is energized to permit the es 
capement mechanism 46 and 47 to operate, 
the distributor arm 20 is rotated either from a 
contact to a point intermediate the contact and 
a successive contact or from an intermediate 
point to a succeeding contact. With brush 20 
therefore in the normal position shown, the re 
ceipt of the first code impulse energizing relay 
2 which in turn energizes the escapement mag 

net f 48 will permit rotation of brush 20 in the 
direction of the arrow shown to the first contact 
24. It Will be recalled that the escapement mag 

net 48 was energized in a series circuit with 
relay 200. 

Relay 200 is a slow-to-energize relay con 
structed so that it will not respond to the short 
impulse of the code but is only responsive to 
the long impulse. If, however, the first impulse 
received is a long impulse, relay 200 will ener 
gize after an interval of time and an energizing 
circuit will thereupon be completed from ground 
at 22 over distributor brush 20, contact 24, 
conductors 220 and 29, through the selector 
relay fs, conductors 28 and 27, front contact. 
20 and armature 202, conductors 26 and 22 
and through battery 2 to ground. The effect, 
of the energization of relay 9 will be described 
hereinafter. 
Upon the completion of the first code impulse, 

relay 2 is deemergized, opening the energizing 
series circuit for the magnet 48 and relay 200. 
Upon the deemergization of relay 48, pawl 47 is 
restored to the position shown permitting rota 
tion of shaft 2 f for a distance equal to half the 
pitch of the ratchet (46. Brush 20 rotates from 
contact 24 to a point intermediate contacts 24 
and 25. Selecting relay 79 is deemergized and 
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the apparatus is back in normal condition in prep 
aration for the next impulse. 
The same cycle of operations is now repeated, 

brush 20 moving into engagement with contacts 
25 and f28 Successively in response to each in 

pulse received and in turn controlling the Selective 
energization of relay 79 in accordance with 
Whether the received impulse is long or short. 
The first unit selection is completed when the 

brush 20 leaves contact 28 and the second unit 
selection begins when the brush engages contact 
29. If a long impulse is received at this time, 

relay 200 is energized, and a circuit is completed 
from ground at 22, brush 20, contact 29, con 
ductor 232 and 23, through the magnet 70, 
conductor 230 and thereafter over conductor 2 fil 
to battery 2 and ground as described hereinbe 
fore. 

Relay 70 is a second selection relay which is 
energized in response to long impulses in the sec 
Ond unit of the code for selecting the particular 
type wheel disk. Relay f 9 having previously se 
lected a particular column of characters, a final 
Selection is thus completed as will be described in 
more detail hereinafter. The selection having 
been completed, the printer is now in position for 
operation and on receipt of the next impulse 
which is the printing impulse, brush f 20 engages 
contact 35 to extend the energizing circuit from 
ground at 22 over conductor 234 to the printing 
magnet 90 and conductor 233 to battery 2 and 
ground. Upon the energization of the printing 
magnet, the printing operation of the selected 
characteris completed. Brush f2O is now moved to 
contact 36 to complete an energizing circuit over 
conductor 237 for the restoring magnets 86 and 
2 in series over conductors 235 and 237. Mag 

nets 86 and 2 upon energization restore the 
apparatus to normal. Following the restoration 
of the apparatus brush f20 moves to its normal 
position shown in synchronizing contact (23'. 

It will be noted that contact 123' is spaced one 
half a tooth pitch from contact 36 and one and 
one-half a tooth pitch from contact f 24. At the 
end of the last signal, relay f2 is deemergized to 
move brush 20 to contact 23'. 
Upon receipt of the Synchronizing impulse, re 

lay f2 is energized to energize relay f2' if the 
impulse is long enough, Magnet 48 is energized 
as Soon as relay 2' is energized to move brush 
20 off of contact. 23". Thereupon magnet f48 is 

deenergized at the end of the synchronizing im 
pulse and brush f20 moves to one-half a pitch 
distance from contact 24 in preparation for the 
first signaling impulse. 

If during the signaling period an impulse is 
lost and distributor brush f20 so falls out of syn 
chronism with the transmitter, brush 20 will 
continue to be stepped until it reaches synchro 
nizing contact 23. It will then be held at this 
position because of the deemergized condition of 
relay 2' providing a bypass around magnet 48 
until a synchronizing impulse energizes the re 
lay ff2'. This insures distributor brush 20 al 
ways starting out in Synchronism. 

I claim: 
1. In a telegraph transmitter, a plurality of se 

lector bars; a contactor; means, controlled by 
said selector bars, operating on said contactor for 
generating a predetermined number of like sig 
nals; and further means, controlled by said se 
lector bars, operating on said contactor for modi 
fying the generated signals of said first means 
into the generation of code combinations of vari 
able signals, 
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2,083,160 5 
2. In a telegraph transmitter, a plurality of se- tions for operating on said contactor in response 

lector bars; a contactor; means, controlled by 
Said selector bars, operating on said contactor 
for generating a predetermined number of dot 

5 signals; and further means, controlled by said 
Selector bars, operating on said contactor for 
nodifying the generated signals of said first 
means into the generation of code combinations 
of marking and spacing signals. 

10 3. In a telegraph transmitter, a plurality of 
Selector bars; a contactor comprising a bar; 
means, Controlled by said selector bars, operating 
On Said contactor for generating a predetermined 
number of like signals; and further means, con 

5 trolled by said selector bars, operating on said - 
contactor for modifying the generated signals of 
Said first means into the generation dif code com 
binations of variable signals. 

4. In a telegraph transmitter, a plurality of se 
20 lector bars; a contactor comprising a bar having 

a single elongated slot and having a normal and 
a longitudinally spaced operated position in which 
it operates Said contactor; means, controlled by 
said selector bars, operating on said contactor 

25 for generating a predetermined number of like 
signals; and further means, controlled by said 
selector bars, operating on said contactor for 
modifying the generated signals of said first 
means into the generation of code combinations 

30 of variable signals. . 
5. In a telegraph transmitter, a plurality of se 

lector bars; a contactor; means, controlled by 
said selector bars, operating on said contactor 
for generating a predetermined number of like 

38 signals; and further means comprising a plurality 
of permutation bars, controlled by said selector 
bars, Operating on Said contactor for modifying 
the generated signals of said first means into the 
generation of code combinations of variable 

40 signals. 
6. In a telegraph transmitter, a plurality of . 

Selector bars; a contactor; means, controlled by 
said Selector bars, Operating. On said contactor 
for generating a predetermined number of like 

45 signals; and further means comprising a plu 
rality of permutation bars having notches, cone 
trolled by said selector bars, operating on said 
contactor for modifying the generated signals 
of said first means into the generation of code 

50 combinations of variable signals. 
7. In a telegraph transmitter, a plurality of . 

selector bars; a contactor; means, controlled by 
said selector bars, operating on said contactor 
for generating a predetermined number of like 

55 signals; and further means comprising a plu 
rality of permutation bars having notches 
mounted in operative relation beneath said se 
lector bars and at right angles thereto, controlled 
by said selector bars, operating on said contactor 

60 for modifying the generated signals of said first 
means into the generation of code combinations 
of variable signals. - 

8. In a telegraph transmitter, a plurality of 
selector bars; a contactor; means, controlled by 

65 said selector bars, operating on said contactor 
for generating a predetermined number of like 
signals; and further means comprising a plu 
rality of permutation bars having notches 
mounted in operative relation beneath said. Se 

70 lector bars and at right angles thereto, con 
trolled by said selector bars; means for selectively 
operating said selector bars into predetermined 
notches of said permutation bars for limiting an 
endwise movement of predetermined permuta 

75 tion bars; and means including circuit connec-. 

to variable arrangements of said permutation 
bars for modifying the generated signals of said 
first means into the generation of code combina 
tions of correspondingly variable signals. m 

9. In a telegraph transmitter, a plurality of 
selector bars; a contactor; means, controlled by 
said selector bars, operating on said contactor 
for generating a predetermined number of like 
signals; and means comprising a plurality of 10 
permutation bars, said permutation bars having 
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a normal position and a longitudinally spaced 
operated position, controlled by said selector bars, 
for operating on said contactor for modifying 
the generated signals of said first means into the 15 
generation of code combinations of variable 
signals. 

10. In a telegraph transmitter, a plurality of 
Selector bars; a contactor; means, controlled by 
said selector bars, operating on said contactor 20 
for generating a predetermined number of like 
signals; means comprising a plurality of permu 
tation bars, said permutation bars having a nor 
mal position and a longitudinally spaced oper 
ated position, controlled by said selector bars, 25 
for operating on said contactor for modifying 
the generated signals of said first means into 
the generation of code combinations of variable . 
signals; and a plurality of code bar cams, One 
for each of said permutation bars, each cam 30 
being located at one end of its associated perm 
tation bar and arranged to move its associated 
permutation bar endwise. - 

11. In a telegraph transmitter, a plurality of 
selector bars; a contactor; means, controlled by 85 
said selector bars, operating on said contactor 
for generating a predetermined number of like 
signals comprising a bar having a single elongated . 
slot and having a normal and a longitudinally 
spaced operated position in which it operates 40 
said contactor; a can adjacent one end of Said 
last bar for moving said last bar longitudinally 
periodically during each complete revolution 
thereof; means comprising a plurality of permu 
tation bars, controlled by said selector bars, for 45. 
operating on said contactor for modifying the 
generated signals of said first means into the , 
generation of code combinations of variable sig 
nails; a plurality of codebar cams, one for each 
of said permutation bars, each can being located 50 
at one end of its associated permutation bar 
and arranged to move its associated permutation 
bar endwise; and a shaft carrying all of said 
CaS. 

12. In a telegraph transmitter, a plurality of 55 
selector bars; a contactor; means, controlled by 
said selector bars, operating on said contactor 
for generating a predetermined number of like 
signals; means comprising a plurality of permu 
tation bars, said permutation bars having a nor- 60 
mal position and a longitudinally spaced operated 
position, controlled by said selector bars, for 
operating on said contactor for modifying the 
generated signals of said first means into the 
generation of code combinations of variable sig- 65 
nals; a plurality of code bar cams, one for each 
of said permutation bars, each can being located 
at one end of its associated permutation bar and 
arranged to move its associated permutation bar 
endwise; and a shaft carrying all of said cans. 70 

13. In a telegraph transmitter, a plurality of 
selector bars; a contactor; means, controlled by 
said selector bars, operating on said contactor 
for generating a predetermined number of like 
signals; means comprising a plurality of permu- 75 
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tation bars, said permutation bars having a nor 
mal position and a longitudinally spaced oper 
ated position, controlled by said selector bars, 
for operating on said contactor for modifying 
the generated signals of said first means into 
the generation of code combinations of variable 
signals; a plurality of code bar cams, one for 
each of Said permutation bars, each cam being 
located at one end of its associated permutation 
bars and arranged to move its associated permu 
tation bar endwise; a shaft carrying all of said 
cams; and a power drive for said shaft including 
a clutch. 

14. In a telegraph transmitter, a plurality of 
Selector bars; a contactor; means, controlled by 
said selector bars, operating on said contactor 
for generating a predetermined number of like 
Signals; means comprising a plurality of permuta 
tion bars, said permutation bars having a normal 
position and a longitudinally spaced operated 
position, controlled by said selector bars, for op 
erating on said contactor for modifying the gen 
erated signals of said first means into the gen 
eration of code combinations of variable signals; 
a plurality of code bar cams, one for each of said 
permutation bars, each cam being located at one 
end of its associated permutation bar and ar 
ranged to move its associated permutation bar 
endwise; a shaft carrying all of said cams; a 
power drive for said shaft including a clutch; and 
means Operated simultaneously with the depres 
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40 

sion of a selector bar for operating said clutch to 
connect the power drive for rotating said cams. 

15. In a telegraph transmitter, a plurality of 
Selector bars; a contactor; means, controlled by 
Said selector bars, operating on said contactor 
for generating a predetermined number of like 
signals; means comprising a plurality of permuta 
tion bars, said permutation bars having a normal 
position and a longitudinally spaced operated 
position, controlled by said selector bars, for op 
erating on said contactor for modifying the gen 

45. 

50 

erated signals of said first means into the gen 
eration of code combinations of variable signals; 
a plurality of code bar cams, one for each of said 
permutation bars, each cam being located at one 
end of its associated permutation bar and ar 
ranged to move its associated permutation bar 
endwise; a shaft carrying all of said cams; a 
power drive for said shaft including a clutch; 
means operated simultaneously with the depres 
sion of a selector bar for operating said clutch 
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60 

to connect the power drive for rotating said 
cams; and means whereby said clutch discon 
nects said cams at the end of each revolution. 

16. In a telegraph transmitter, a plurality of 
selector bars; a contactor; means, controlled by 
Said selector bars, operating on said contactor for 
generating a predetermined number of like sig 
nals; means comprising a plurality of permuta 
tion bars, said permutation bars having a normal 
position and a longitudinally spaced operated 
position, controlled by said selector bars, for 
operating on said contactor for modifying the 
generated signals of said first means into the 
generation of code combinations of variable sig 
nals; a plurality of code bar cams, one for each 
of said permutation bars, each cam being located 
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at one end of its associated permutation bar and 
arranged to move its associated permutation bar 
endwise; a shaft carrying all of Said cams; a 
power drive for said shaft including a clutch; 
means operated simultaneously with the depres 
Sion of a Selector bar for operating said clutch 
to connect said power drive for rotating said 
cams; means whereby said clutch disconnects 
Said cams at the end of each revolution; and 
means operative following the depression of a 
Selector bar for preventing the depression of a 
second selector bar until the completion of a 
cycle of operations. 

17. In a telegraph transmitter, a plurality of 
selector bars; a contactor; means, controlled by 
said Selector bars, operating on said contactor for 
generating a predetermined number of like sig 
nals comprising a bar having a single elongated 
slot and having a normal and a longitudinally 
Spaced Operated position in which it operates said 
contactor; a cam adjacent one end of said last 
bar for moving said last bar longitudinally peri 
odically during each complete revolution thereof; 
means comprising a plurality of permutation bars, 
said permutation bars having a normal position 
and a longitudinally spaced operated position, 
controlled by said selector bars, for operating on 
said contactor for modifying the generated sig 
nals of said first means into the generation of 
code combinations of variable signals; a plurality 
of code bar cams, one for each of said permutation 
bars, each cam being located at one end of its 
associated permutation bar and arranged to 
move its associated permutation bar endwise. 

18. In a telegraph transmitter, a plurality of 
selector bars; a contactor; means, controlled by 
said selector bars, operating on said contactor for 
generating a predetermined number of like sig 
nals comprising a bar having a single elongated 
slot and having a normal and a longitudinally 
spaced operated position in which it operates 
said contactor; a can adjacent One end of Said 
last bar for moving said last bar longitudinally 
periodically during each complete revolution 
thereof; means comprising a plurality of permu 
tation bars, said permutation bars having a 
normal position and a longitudinally spaced op 
erated position, controlled by said selector bars, 
for operating on said contactor for modifying 
the generated signals of said first means into 
the generation of code combinations of variable 
signals; a plurality of code bar cams, one for each 
of said permutation bars, each cam being located 
at one end of its associated permutation bar and 
arranged to move its associated permutation bar 
endwise; a shaft carrying all of said cams; a 
power drive for said shaft including a clutch; 
means operated simultaneously with the depres 
sion of a selector bar for operating said clutch 
to connect said power drive for rotating said 
cams; means whereby said clutch disconnects said 
cams at the end of each revolution; and means 
operative following the depression of a selector 
bar for preventing the depression of a second 
selector bar until the completion of a cycle of 

WILLIAM G. H. FINCH, 

5 

U 

30 

40 

45 

50 

60 

65 


