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My invention relates to electronic distributors 
useful in signalling systems, and more particu-- 

- larly, relates to the application of an electron 
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beam distributor for high speed printing. tele 
graph operation, 

Miodern high speed printing telegraph systems 
operate with a Baudot or five unit code. A con 
tinuous tape is successively punched with a pre 
determined combination of holes for each char 
acter. 
apparatus having five mechanical feelers which 
in turn operate contactors connected to contact 
plates on a mechanical distributor. The me 
chanical distributor, as is well known in the 
telegraphy art, comprises a rotating arm for Suc 
cessively contacting the contact plates to trans 
mit coded impulses in succession. The operation 
of mechanical distributors materially limits the 
speed of transmission of printing telegraph sig 
nals. 

It is accordingly the main object of my present 
invention to eliminate the mechanical distributor 
and substitute therefor an electronic distributor. 
The electron beam of a cathode ray tube is-made 
to scan a plurality of metallic plates or targets 
corresponding to the individual contacts of a 
mechanical distributor. The substitution of an 
inertialess selector for the mechani?iai selector 
in a distributor makes possible accurate trans 
mission of telegraphy signals at much higher 
speeds than heretofore possible. A receiver is 
arranged having an electronic distributor similar 
to that of the transmitter and selects the trans 
mitted code signals to operate standard telegraph 
printing apparatus. 

It is accordingly an object of my invention to 
provide a novel high speed signalling system. 
Another object - of my invention is to provide 

a novel electronic distributor to, replace the me 
chanical distributor in printing telegraphy sys 
temS. * 

stilul another object of my invention istö pro 
vide a novel. means for synchronizing the opera 
tion of transmitter and receiver distributors in 
signalling systems. 
A further object-of my invention is to provide 

novel methods of and means for high speed 
transmission of coded signals successively 
punched in a perforated message tape. 
These and other objects of my invention i Will 

become apparent in the following description in 
connection with the drawings, in which:- 

Figure 1 is a schermatic illiustration of one em 
bodiment of a transmitting telegraphy šystem 

It is the practice to pass the tape through 

and is schematically shown in Figure 1. 
cathode 2 is heated by the heater 3 which is 

employing an electronic distributor according to 
my invention. M 

Figure 2 is a schematic illustration of a receiver 
for translating the printing telegraphy signals 
transmitted according to Figure 1. 

Figure 3 is another modification of an elec 
tronic distributor used in the transmission of 
printing telegraphy signals. 

Figure 4 is a schematic illustration of a re 
ceiver corresponding to the transmitter of Fig 
ure 3. 

Figure 5 is a further modification of a print 
ing telegraph transmitter, according to my in 
Vention. 

Figure 6 is a schematic illustration of a receiver 
for use with the transmitter of Figure 5. 

In carrying out my invention, i employ an elec 
tron beam i produced in a highly evacuated 
vessel ff . Tie generation of the electron beam 
is familiar to those skilled in the electronic art 

The 

connected to suitable battery supply. The first 
anode fi concentrates the emitted electrons into 
an electrom beam. The high voltage anode 5 
accelerates the electrons of the bean 0 Which 
passes between the electrostatic defecting plates 
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56 , 
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6, 7, 18 and 9 and on to the opposite end 20 of 
the vessel i i. 
A high voltage direct current potential source 

2 supplies the operating potentials for the elec 
30 

trodes of the cathode ray tube i . A potentiom-, 
eter 22 is connected across the battery 2 f. The 
second or high voltage anode º 5 is connected to 
the positive side 23 of the potentiometer 22 which 
point is connected to ground in my preferred 
embodiment. The first anode 4 is connected to 
a suitable intermediate potential by tap 24. The 

35 

control grid. 25 is negatively biased with respect 
- to the cathode 2 by a suitable tape 28 of the 
potentiometer. 22. Defecting plates 6 and 18 
are connected to the grounded - high potential 
point 23 to assume the same potential as the 
anode 15. The plates i 7 and 9 are connected 
to ground through high resistances º 27 and 28 
so that the electrostatic defecting plates and 

40 

45 

the anode 5 have a common static potential . 
which is at ground potential, an operating ex 
pedient commonly employed. V 
On the back face 20 of the tube , f arrange 

a plurality of metallic plates or targets 29 within 
the tube. As illustrated in Figure 1, these plates 

50 

29 are spaced around a circle within the tube i 
and have connections projecting through the tube 
at points 30. Five of the metallic electrodes 29 53 | 
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2 
are connected to corresponding contactors 3 of 
a selector mechanism 32. In - modern printing 
telegraphy, a message tape, if employed, has a 
succession of holes. punched according to a pre 
determined code. The commonly used Baudót 
code, for example, employs combinations Of five 
units to correspond to individual letters or sym 
bols. The punched tape is passed through a se 
lector mechanism which has five feelers which 
coact with the tape and operate contactors i 
as is well known in the art. I h. l. ve Schematically 
illustrated such a selector mechanism at 32. 
The contacts of the contactors i are con 

nected in parallel across the input circuit 33 of 
a thermionic amplifier stage 34. The output 35 
of the amplifier 34 is connected to a modulator 
38 for modulating a radio frequency carrier pro 
duced by the radio frequency oscillator 37 con 
nected to the radio frequency amplifier 38 to be 
transmitted for radio transmission by the an 
tenna 39. m 
A local oscillator 40 is connected to the elec 

trostatic deflecting plates 17 and 9 through a 
rotator circuit 4 comprising a condenser 42 and 
resistance 43 connected as shown. The imped 
ance of the condenser 42 is adjusted to be sub 
stantially equal to the resistance 43 at the fire 
quency of the local oscillator 40. The electron 
beam f 0 will be moved in a circular path as is 
well known in the art. The diameter of this 
circular path 44 at the end 20 of the tube i 
depends upon the voltage output of the oscil 
lator 40 which is adjusted so that the diameter 
of the path 44 coincides with the mean diameter 
of the circularly arranged plates 29. - I thus pro 
vide means for successively scanning the elec 
trodes 29 at a predetermined rate. 
When the electron - beam i 0 impinges on a 

target 29, the electrons will be conducted to 
ground through its corresponding contactor 3 
if it is not actuated by its selector feeler, but 
connects to the lower contact. However, if a 
feeler of the selector mechanism 32 at that time 
projects through a hole in the perforated tape, 
an arm of the corresponding contactor, for ex 
ample, 3a, will be moved to connect to its upper 
contact point 45 and the electrons of beam | 0 
impinging on the corresponding target 29a will 
be conductively connected to the grid 46 of the 
thermionic amplifier 34. The electrons of the 
beam i 0 are attached to ground since the high 
potential side of its accelerating battery source 
2 is connected to ground. The electrons of the 
beam l 0 accordingly pass to ground through the 
input circuit or grid resistor 33. The electrons 
fdowing through the grid resistor 33 produce a 
potential change upon the grid 48. A corre 
sponding impulse is transmitted through the am 
plifier 34 to its output 35. Accordingly, while the 
electron beam. 0 is passing over an electrode 20 
having its corresponding contàctor 3 actuated 
by a selector feeler projecting into a hole in the 
perforated tape, electrons will be conducted to the 
input circuit 33 of the amplifier 34 and produce a 
pulse or signal therethrough. This pulse or sig 
mal is introduced to the modulator 38 for radio 

- transmission as described. 

0 

5 

The operation of the electronic distributor ac 
cording to my invention therefor is to cause an 
electron beam f0 to successively scan a plurality 
of metallic target electrodes 29 arranged at the 
far end of the evacuated envelope i . The elec 
trodes 29 are connected to individual contactors 
3 of a selector mechanism 32 of a perforated 
tape telegraphy system. Each contactor 3 and 

the modulator 36 by leads 47. 

2,057,778 
its corresponding electrode 29 corresponds to a 
predetermined component of the five unit code 
of the perforated tape. With each symbol group 
punched in the tape, a corresponding arrange 
ment of contactors 3 will be actuated to their 
upper contacts during the transmission of the 
code group. The frequency of the oscillator 40 is 
adjusted so that it successively scans all the 
electrodes 29 once for each code group advanced 
through the selector - mechanism 32. Each ?on 
tactor 3 i actuated by a hole in the perforated 
tape conductively connects its corresponding elec 
trode 29 to the grid 46 of the amplifier 4, and a 
signal pulse will be produced by the amplifier 4 
when the electron beam i 0 passes over this target 
29. Accordingly, a succession of signal pulses is 
transmitted corresponding to the code group on 
the perforated tape being presented to the me 
chanical feelers in the selector mechanism. 
The selecting mechanism feeds the perforated 

tape at a predetermined rate in accordance with 
“the frequency of scanning of the electrodes 29 
and each code group is retained by the selector 
pins during the execution of each cycle of scan 
ning. The electron beam will therefore be con 
ductively connected to the grid 48 of the am 
plifier 34 as it successively scans the electrodes 
29 in accordance with the code group being 
transmitted. The oscillator 40 is connected to 

The radio fre 
quency carrier wave which is radiated by an 
tenna 38 is modulated by the signal impulses and 
by the scanning frequency. The purpose oli 
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transmitting the scanning frequency from os- . 
cillator 40 is to provide accurate synchronization 
for the electronic distributor at the receiver. 
The advancement of the perforated message 

tape, through the selector mechanism 32 is syn 
chronized with the scanning movements of the 
electron beam i 0 over the targets 29. The tape 
is retained in the selector mechanism during the 
scanning operation of a code group and is ad 
vanced to the next code group at the end of 
each cycle. The actuating means for the step 
pling of the tape through the selector mechanism 
is preferably an electro-magnetically operated 

- pawl and ratchet arrangement schematically 
shown as 2a. I provide a sixth target elec 
trode 29b, which is connected directly to the step 
ping mechanism 2a. A signal amplifier is in 
cluded in the electro-magnetic unit 32a to sufi 
ciently amplify the impulse to operate the me 
chanical stepping means. The electrode 29b sets 
of the five signal targets 29 into one group. At 
the end of a code group transmission, therefore, 
the electrode 29b is impinged by beam e and 
the electromagnetically operated stepping mech 
anism automatically advances the message tape 
to the next code group to be transmitted. The 
cycle is then repeated. The rate of transmission 
of the code groups is accordingly predetermined 
by adjusting the frequency of the oscillator 40, 
the number of groups transmitted per second 
being equal to the generated cycles per second 
of the oscillator 40. 
The target 29b is also connected to the input 

circuit 3 of the signal impulse amplifier 
through i a unidirectional impedance device 4. 
48 may be a buffer stage of thermidonic ampli 
fication, or a rectifier. A unidirectional im 
pedance 48 is used to transmit an electron beam 
0 impulse at target 29b to the signal amplifier 

34, but to prevent any signal timpulses from other 
targets from reaching the stepping amplifier 
2a. The stepping mechanism 32a will there 
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2,057,778 
fore be actuated only by the impulises on target 
29b for proper actioni thereof. The impression 
of the impulse of target 29b upon the signal 
amplifier 34 is to transmit, at the end of each 
cycle, an impulse to be utilized at the receiver as 
a “printing impulse”. The function of the 
“printing impulse” will be described hereinafter 
in connection with the receiver printing mecha 
lS. 
in Figure 2, . I have illustrated receiving ap 

paratus for use ina conjunction with the trans 
mitter of Figure 1. The receiving amtenna, 9 is 
cunnected to the radio receiver 39” Which detects 
and amplifies the telegraphy signals. A filter 5 
is connected to the output of the receiver 39 and 
is tuned to the scanning frequency generated at 
the transmitter by the oscillator 49. The output 
of the filter 5) is introduced to an amplifier 5 i 
which is connected to the electro-static deflect 
ing plates 53 and 5 through the rotator circuit 
52. Their corresponding defecting plates 356 
and 56 are connected to ground potential. The 
Second anode 57 is also connected to ground po 
tential as is the positive terminal of the haigh 
voltage direct current source š8. The operating 
potential of the first anode 6 is adjusted with 

ÈResistors 
63 and 64 having high resistance, connect the 
defiecting plates 33 and 54 to ground. 
The receiver electronic distributor 6 is of sim 

ilar construction to that of the transmitter of 
Figure 1. An "electronic beam 6ô is produced and 
caused to Scan a plurality of metallic electrodes 
or targets 67 arranged in a circular pat?a on the 
back wall 68 of the evactuatedi envelope. The 
targets 67 are individually connected to ampli 
fiers 8 at the outputs of which are connected 
relays (). There are five relays i which are 
used to operate a local printing telegraph. i The 
Gutput of the receiver 9 is connected to a trans 
former " the output of which is impressed across 
the grid 72, and cathode 59. The grid 32 bias 
potential is adjusted to a suitable negative value 
by the potentiometer 3 connected across the 
grid biasing battery 74. 
The Synchronizing frequency impressed across 

the electrodes 53 and 5 through the rotator cir 
cuit 52 produces a rotation of the electron beam 
56. The voltage output of the amplifier G à is 
preferably adjustedi ito produce a path diameter 
i 5 of the electron bean 88 about equal to the 
mean diarameter of the circularly arranged tar 
gets 8. The operating potentials of the elec 
trodes are adjusted so that the beam 656 Will be 
properly focused to impinge upon the targets 87 
when a signal impulse is impressed upon the grid 
2. The bias of the grid 72 is adjusted so that 
when no signal impulse is transmitted through 
the transformer 7, it will be sufficiently nega 
ive to throttle the electron beam 36 and prevent 

it, from reaching the electrodes S7. Accordingly, 
the electron beam 66 moves in the circular path 
75 at a predetermined rate equal to the rate of 
beam 0 at the transmitter. In the embodiment 
of Figure 2, the signal impulses will bring the 
electron beam 66 into proper focus upon the 
electrodes 67, but during “no signal” the nega 
tive potential of the grid will be such as to 
throttle the beam 66 to prevent its reaching the 
electrode 67. When the electron beam 88 im 
pinges upon a target 67, a pulse is introduced 
to the input of the corresponding amplifier 89. 
The production of the pulse by the electron beam 
66 at the amplifier 69 input is the same as the 
production of the signal impulse introduced at 

3 
the grid 48 of the amplifier 34 of Figure 1 de 
scribed hereinabove. The amplifiers e 9 are made sufficiently sensitive to suitably energize the cor 
responding relays 7 for actuating the local 
printing mechanism. 
The phase of the scanning signal filtered at 

669 and introduced to the amplifier 5 is adjusted 
by Well known phase shifting means, schemRt 
ically indicated at 3, to cause the electron beann · 
38 to pass over predetermined targets GT in 
Synchronization with the corresponding targets 
at the transmitter in order to maintain the code 
combinations 
Therefore, when the electron beam 9 of the 
transmitter impinges on the electrode 28a, the 
receiver electron beam 66 will impinge upon the 
corresponjing electrode 67 a to actuate the print 
ing relay 78a, in proper sequence. Once the 
beam 66 is adjusted in proper phase relation 
with the transmitted impulses, the electronic 
distributor according to my invention will con 
tinue to be in synchronism with the transmitter 
and operate to selectively print the letters or 
symbols which are selected by the mechanism 32 
of the transmitter according to the coded punch 
ings in the perforated tape passing therethrough. 
A sixth target 67b is included ... in the target 

group of the receiver electronic distributor 65, 
and correspondis with the target 29b at the trans 
mitter. A “printing impulse” is transmitted at 
the end of each code group as hereinabove de 
Scribed, corresponding to the target 3 S7b. Ac 
cordingly, an impulse will be innpressed through 
target Giö tupom the amplifier 69b to actuate a 
“printing impulse” relay 9b. The printer relay 
70 b Imay be employed to directly print the char 
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for the printing mechanism. " 
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acter selected by the other five relays 70, or may 
function to transfer the code group set up to 
another group of magnets or selectors provided 
in a manner well known in the art. The relays 

will thereafter be reset in readiness for the 
ne&& codie group transmitted. 
The scanning frequency in cycles per second 

is equal to the rate of transmission of code 
groups per second. There is no inertia, mechan 
ical wear, sparking or dust troubles with the 
electronic distributor according to my invention. 
Áà greatly increased speed of operation is pos 
sible with my system as compared to existing 
printing telegraphy systems employing mechani 
cal distributors. 

Other nimethods of synchronization are feasible 
for the electron distributor. A local oscillator 
at the receiver may be used to scan the electron 
beann across the targets. The frequency of this 
local oscillator i may be synchronized or inter 
locked with the transmitting oscillator by meth 
ods familiar to those skilled in the communica 
tions arts. The system illustrated in Figures 3 
and 4, embody such synchronization, and like 
numerals correspond to similar, components in 
Figures i and 2. W 
The transmitter of Figure i 3 differs from Fig 

ure 1 in the omission of the connecting leads 47 
from the scanning oscillator 40 to the modulator 
36. The scanning - signal is accordingly not 
transmitted. The “printing impulses” produced 
by electrode 29b are utilized at the receiver for 
its local oscillator synchronization. The system 
embodied in the schematic illustration of Fig 
ure 3, produces a succession of impulses accord 
ing to the five unit coded character being trans 
mitted, plus an additional pulse which is always 
transmitted at the end of each code group, A 
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series of regularly timed synchronizing impulses 75 
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the oscillator 40 of the transmitter. 
5 

4. 
are accordingly transmitted, one "pulse corre 
sponding to each cycle executed by the local os 
cilator 0. 

Figure 4 is a schematic illustration of a re 
ceiver for the transmitter described in connection 
with Figure 3. There are six electrodes 87. 
The synchronizing electrode 67b i corresponds to 
the electrode 28b of Figure 3. A local oscillator 
77 generates sinusoidal waves. The output of 
the oscillator 77 is introduced to the rotator 
circuit 52 connecting across the deflecting plates 
5 and 54 to produce the rotation of beam 68 in 
the circular path 75. The local synchronizing 
impulse is obtained when the electron beam 68 
impinges on the electrode 87b. , The electron im 
pulse is introduced to the pulse amplifier 78, the 
output of which is connected to the local oscil- . 
lator 77. The frequency of the local oscillator 

is adjusted close to that of transmitter osci 
lator 40. The synchronizing impulses introduced 
by amplifier T8 to the oscillator 77 interlock or 
synchronize it with the transmitting oscillator 
400 to cause it to generate the same frequency as 

The inter 
locking arrangement for synchronization of two 
oscilators is, familiar to those skilled in the cona 
munications art and is not described in the pres 
ent diselosure. W 
The operating potentials of the electrodes are 

adjusted so that the beam 88 is properly focused 
upon the targets 6 and is rotated in the circular 
path 7 in synchronism with the transmitter 
beam f 0. I have illustrated in Figure 4 a modi 
fied method for causing the beamh 66 to impinge 
on the proper targets 67 during the signal puses. 
The output of the i receiver 49” is connected to 
the transformer 7, the output of which is con 
nected in series with the high potential terminal 
7 of the high voltage source 58 and ground. 
The signal impulses accordingly, alter the de- - 
flectional sensitivity of the electron, beam. The 
signals are polarized so that during a signal im 
pulse, the beam 66 is made more sensitive to the 

s rotator voltage, and reaches the indicated path 
to move - across the targets 8. During no 

signal impulse, the electron beam 86 rotates in a 
patih smaller in diameter than i and does not 
impinge on the electrodes 87; producing no ac 
tuation of corresponding relays 70. 
The signal impulses transmitted by the system 

according to figure 3 are detected and ampli 
ffled by the receiver 49’ of Figure 4 and impressed 
upon the electrodes of the electronic distributor 
65 to alter the deflectional sensitivity of the 
beam S. A signal. impulse permits the beam B 
to travel in the normal pathi , the dilameter of . 
which is determined by the frequency and volt 
age produced by the local oscillator T. There 
is one synchronizing impulse per code group or 
cycle of operation, which impulse is received by 
the electrode 67b, amplified by 7, and used to 
interlock or synchronize the local osçillator TT 
with the transmitter oscillator 40. Whenever a 

* signal impulse is impressed on the apparatus, the 
beam B is caused to impinge on the proper tar 
get T. and a. signal impulse will be impressed 
upon the input of a corresponding amplifier 60. 
A printer relay T is connected at the output of 
the amplifier 7. When no signal impulse is re 
ceived, the beam passes around the correspond ing target 7 and no impulse is impressed upon 
its associated amplifier : S9, leaving the corre 
sponding. reiay 70 unactuated. . A succession of 
combinations of five on and off signals will set up 
the predetermined letter orcharacter selected by · 

} 
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the transmitter selector mechanism 32 at the 
local printing apparatus. 
The synchronizing electrode 67b is also con 

nected to the amplifier 69b at the output of which 
is connected a “printing impulse” relay 70b. The 
Synchronizing impulses will accordingly also op 
erate printing of the set-up character and reset 
the relays 70 for the next code combination. 

It is º not necessary for the targets to be ar 
ranged in a circular path. In the further modi 
fication schematically illustrated in Figure 6, III 
have illustrated the targets. 67 at the receiver 
arranged in a linear path 7 5’. The scanning 
of the electron beam 66 produced by a linear or 
sweep circuit oscillator is normally in a straight 
line as is well known in the art. At one end of 
the linearly , arranged electrodes 67 there is 
placed the synchronizing electrode 67b connected 
directly º to the pulse amplifier 78. The output 
of the amplifier 78 is connected to the sweep 
circuit oscillator 77’ to, interlock or synchronize 
its frequency with that at the transmitter. The 
output of the sweep oscillator 77’ is connected 
directly to the electrostatic deflecting plate 64 
to cause the beam to normally traverse the linear 
path 75”, across the targets 67. M 
The signals received by receiver 49’ are de 

tected, amplified and directly impressed upon the 
deflecting plate 53. The output of the receiver 
49” is polarized so that when no signal is im 
pressed upon it, the action of the deflecting plates 
53-55 is to deflect the beám'away from the path 
75”. through the targets 67. " When a signal im 
pulse is received, the beam is moved back to the 
path * to impinge upon a predetermined target 
67. It is not necessary in this embodiment of 
Figure 6 to impress the received signal impulses 
upon the deflecting plate 53. This plate 53, may 
for example, be grounded and the signals be im 
pressed upon the grid 72 or the anode as in the 
previously described modifications. 
As the beam" 88 traverses the targets 6, signal 

impulses cause it to impinge upon predetermined 
targets 67 which are directly connected to ampli 
fers ‘89. The beam 88, accordingly produces an 
impulse at the input of the corresponding ampli 
fier 69 to actuate a printing relay 70’. There are 
five such printing relays 70’ illustrated. These 
relays operate local selector mechanisms 80 for 
printing telegraphy operation. It is preferable 
that the transmitter corresponding to the receiver 
of Figure 6 be similarly arranged with linearly 
disposed targets 29 and have a sweep circuit oscil 
lator for linear scanning of the electron beam. 
Figure 5 is a schematic illustration of such a 
transmitter. However, I illustrate in Figure 5 a 
transmitter employing a novel optical method for 
scanning perforations in the message tape. If a 
selector mechanism similar to 32 of Figure 3 
is to be used, the electrodes 29 are arranged exact 
lly as shown in Figure 6 along a straight line in 
stead of in a circular path. A 

In Figure 5 I illustrate an optical method for 
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producing the succession of impulses required 
to operate the receiver i described in connection 
with Figure 6. The electrodes of the tube , and 
their operating potential connections and sources 
are identical with those in Figures 1. and 3 and 
are labelled with similar numerals. The oscil 
lator 40’’ is a linear or sweep circuit oscillator 
and is connected to the deflectinig ekectrode 7. 
The electron beam 10 passing between - the de 
flecting plates 6 and i 7 is accordingly swept 
across the linear path 3 on the fluorescent screen 
32 at the opposite face of the cathode ray oscil 

70 
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lograph. A traveling spot of ligint produce the 
visible line 8. 
The perforated Ressage tape 33 is arranged on 

rollers 8 and 35. One of the rollers 3 is con 
nected to En electrically operated mechanical ad 
vance mechais 33. The nechanis 3 may be 
a simple electro -- Ingnetic pavy 2nd Pratchet ar 
rangement actuated directly from the local linear 
oscillator 42” and comanected thereto by eads ". 
The mechanica advancing means 38 is actuated 
once per cycle of the scanning frequency, and is 
accordingly arranged to advance the tape 33 one 
notch or code groups at the end of each scanning 
operation by electrom beam 9. The electron 
beam, ! impinges upon the fluorescent screen 82 
along the linear path º 8 directly in front o? a 
code group being Scanned. 
The illustration of Figure 5 shows six perfora 

tions being scanned corresponding to a predeter 
mined symbol to be transmitted. Each perfora 
tion permits the moving light spot to impinge 
therethrough upon a photo-electric cel 8. A 
suitable lens 88 may be used to direct the light 
passing through the perforations to the photo 
electric cell 97. There is, accordingly, in the 
illustrated code group being scanned, a series of 
six consecutive light impulses impressed upon 
the photo-electric cell 8. The photo-electric 
cell 87 is connected to a suitable 8mplifier ” 
Which in turn is connected to the modulator 86 
for modulating the radio transmitter system com 
posed of the radio frequency oscillator 3, radio 
frequency amplifier 33 and antenna, system 39. 
The períorations illustrated at the left edge of 
the tape 83 correspond to the synchronizing im 
pulses of the previous modifications. According 
ly, at the end of each , code group transmitted, 
there is always a corresponding SyCaronizing 
impulse also transmitted for interlocking or syn 
chronizing the oscilator at the receiving station 
în a manner already described. The trairasmitter 
of the type of Figure 5 is preferably used in con 

, junction with the receiver of Figure 6 kving line 
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ments. 

Arly disposed, electrodes S. , Y 
Having described in detail several embodiment 

of electronic distributing systems, znany modifi 
cations thereof which fall within the broader 
spirit and scope of any invention Will be evident 
to those skilled in na Ert. Tinus, te variotas - 
Components in any parcer practica applica 
tion of my invention Imay have optional arrange 

Variations ay be made in: Eine manner 
of producing the electron beam; the path of mo 
tion of the electron beam; the arrangement of 
the target electrodes; the type of scanring oscil 
lator and synchronizing methodis; the method of 
transmission. Such as over a, wire line or by radio; 
the method of deflecting the scanning beam 
from the receiver target electrodes according 
to signal irnpulses; or in the type of local print 
ing mechanism and actuation employed. - I have 
illustrated electrostatic means for deflecting and 
controlling the electron beam. Electro-magnet 
deflecting means may, however, equally i well be 
employed. 

I have in the foregoing described the applica 
tion of the electronic distributor in connection 
with five unit code for a printing telegraph. It 
will be understood that I do not intend to be 
limited to such applications of the electronic dis 
tributor. A plurality of target groups may be ar 
ranged in one. tube for use with multiplek tele 
graph systerns Analogous to a similar application 
with mechanica distributors now employed. Al 
though I have described virildir?c?ional irnpulses : 

5 
for each signal, it will be understood that each 
signal impulse may be made intermittent or may 
comprise a plurality of successive impulses oper-. . 
ating during the interval of the traverse of the 
beam across a particular target. The intermit 
tent nature of a signal impulse may have no par- , 
ticular significance as far as signal intelligence 
is concerned, or may comprise a signal group for 
further subdivision at the receiver so that one 
group letter will correspond to the intermittent 
traverse of the electron beam over a single target. 

10 

Still further modifications are possible and I do 
not intend to be limited in the application of my 
invention except - as Set forth in the following 
Claimas. 

claim: - 

1. In a printing * telegraph system, selector 

5 . 

mechanism for setting up code combinations of 
signals to be transmitted; said selector mecha 
nism comprising a plurality of contactors, each 
having a marking and a spacing signal position; 
an electronic disributor connected to said selec 
tor mechanism for transmitting the signals šeit 
Up On said selector mechanism in accórdance 
with a predetermined sequence; and means con 
trolled by said electronic distributor for periodi 
cally controlling- said selector mechanism to set 
up a new code combination of signals for each 
cycle of operations of saldi electron stream. 

2. In a signalling System, a transmitter com 
prising a plurality of contactors; means for selec 
tively operating said contactors; an electron dis 
tributor comprising a plurality of targets, an 
individual target being connected to each of said 
contactors, means for generating En electrOn 
beam, and means for cyclically scanning said tar 
gets With said beam; a transmitting channel; 
means for impressing code combinations of sig 
mal conditions on said channel in accordance with . 
the operation * of Said contactors as said beam 
impinges on said targets; and means including 
one of said targets for impressing a, predeter 
mined cyclic signad condition on said channel. 

3. In a signalling system, a transmitter com 
prising a plurality of ccntactors; means for selec 
tively , operating said contactors comprising a 
perforated tape; ara electro distributor compris 
ving a plurality of targets, an individual target 
being connected to each of said contactors, means 
for generating an electron beama, and means for 
cyclically scanning said targets with said beam; 
a transmitting channel; means i for impressing 
code combinations of signal conditions on saidd 
channel in accordance with the operation of said 
contactors as said beam impinges on said tar 
gets; and means including one of said targets for 
impressing - a predetermined cyclic signal condi 
tion on said channel. , 

4. In a signalling System, a transmitter com 
prising a plurality of contactors; means for selec 
tively operating said contactors comprising a 
perforated tape; an electron distributor compris 
ing a plurality of conductive targets, an indi 
vidual target being connected to each of said 
contactors, means for generating an electron 
beam, and means for cyclically scanning said 
targets with said beam; a transmitting channel; 
means for impressing code combinations of sig 
nal conditions on said channel in accordance 
with the operation of said contactors as said 
beam impinges on said - targets; and meáns in 
cluding one of said targets for impressing a pre 
determined cyclic signal condition on said chane 
nel. · , * 
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5. In a printing telegraph system, a transmit- 75 
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6 
ter comprising a plurality of contactors; means 
for selectively operating said contactors; an elec 
tron distributor comprising a plurality of con 
ductive targets arranged in a circle, an indi 
vidual target being a connected to each of said 
contactors, means for generating an electron 
beam and means for cyclically scanning said 
targets with said beam; a transmitting channel; 
means for impressing code combinations of sig 
nal conditions on said channel in accordance 
with the operation of said contactors as said 
beam impinges on said targets; and means in 
cluding one . of said targets. for impressing 8, 
predetermined cyclic signal condition on said 
channel. 

6. In a printing telegraph system, a transmit 
ter comprising a plurality of contactors; means 
for selectively operating said contactors; an elec 
tron distributor comprising a plurality of con 
ductive targets arranged in a circle, an individual 
target being connected to each of said contactors, 
means for generating º an electron beam, and 
means for cyclically scanning said target with 
said beam comprising an alternating current 
Source; a transmitting channel; means for im 
pressing code combinations of signal conditions 
on said channel in accordance with the opera 
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tion of said contactors as said beam impinges 
On said targets; and means including one of 
said targets for impressing a predetermined cyc 
lic signal condition on said channel; and means 
including said source for impressing a synchro 
nizing signal condition on said channel. . 

7. In a printing telegraph system, a transmit 
ter comprising a plurality of contactors; means 
for selectively operating said contactors; an elec 
tron distributor comprising a plurality of con 
ductive targets arranged in a circle and equi 
spaced located at one end of said tube, an indi 
vidual target beling connected to each of said 
contactors, means for generating an electron 
beam, and means for cyclically scanning said 
target with said beam comprising an alternating 
current source; a transmitting channel; means 
for impressing code combinations of signal con 
ditions on said channel in accordance with the 
operation pf said contactors as said beam im 
pinges on said targets; and means including one 
of said targets for impressing a predetermined 
cyclic signal condition on said channel; and 
means including said source for impressing a 
synchronizing signal condition on said channel. 

8. In a printing telegraph system, a transmit 
ter comprising a plurality of contactors; means 
for selectively operating said contactors; an elec 
tron distributor comprising a plurality of con 
ductive targets arranged in a circle and equi 
spaced located at one end of said tube, an indi 
vidual target being connected to each of said 
contactors; means for generating an i electron 
beam and means for cyclically deflecting said 
beam over each of said targets comprising - an 
alternating current source; a transmitting chan 
nel; means for impressing code combinations.bf 
signal conditions on said channel in accordance 
with the operation of said contactors as said 
beam impinges on said targets; means including 
one of sadd targets for impressing a predeter 
mined cyclic signal condition on said channel; 
and means including saldi source for impressing 
a synchronizing signal condition on said channel. 

9. In a printing telegraph system, a trans 
mitter comprising a plurality of contactors; 
means for selectively operating said contactors; 
an electron distributor cromprising a plurality of 

* contactors; 

a,057,778 
conductive targets arranged in a circle and equi 
spaced loçiated at one end of said tube, an in 
dividual tàrget being connected to each of said 

means for generating an electron 
beam and means for rotating said beam over each 
of said targets comprising an alternating cur 
rent source; a transmitting channel; means for 
impressing code combinations of signal condi 
tions on said channel in accordance with the op 
eration of said contactors as said beann impinges li 
on said i targets; means including one of said 
targets for impressing a predetermined cyclic 
signal condition on said channel; and means in 
cluding said source for impr?ssing a synchroniz 
ing signal condition on said channel. 1 

10. In a printing telegraph system, a trans 
mitter comprising a plurality of contactors; 
means for selectively operating said contactors; 
an electron distributor comprising a plurality of 
conductive targets arranged in a circle and equi- 2 
spaced, located at one end of said tube, an in 
dividual target being connected to each of said : 
contactors, means for generating an electrom 
beam, and means for cyclically scanning said 
target with s?lid beam comprising an alternating 2 
current source; a transmitting channel; means 
for impressing code combinations of signal con 
ditions on said channel in accordance with the 
operation of said contactors as said beam im 
pinges on said targets; means including one of 3 
said targets for impressing an operating signal 
condition on said channel; means including said 
source for impressing a synchronizing signal con 
dition on said channel; a receiver connected to 
said channel comprising an electron distributor 3 
having a plurality of targets º corresponding to 
said transmitter targets and an i electron beam 
operable over the receiver targets in synchro 
nism” with the received signal , conditions. 

11. In a printing telegraph system, a trans- 4 
mitter comprising a plurality of contactors; 
means for selectively operating said contactors; 
an electron distributor comprising a plurality of 
conductive targets arranged in a circle and equid 
spaced, located at one end of said tube, an in 
dividual target being connected to each of said 
contactors, means i for generating an electron 
beam, and means for cyclically scanning saldi 
target with said beam comprising an alternating 
current source; a transmitting channel; means 5 
for impressing code combinations of signal con 
ditions on said channel in accordance with the 
operation of said contactors as said beam im 
pinges on said targets; means including one of 
said targets for impressing an operating signal 5 
condition on said channel; means including said 
source for impressing a i synchronizing signal 
condition on said channel; a receiver connected 
to said channel comprising an electron distributor 
having a plurality of targets corresponding to said 6 
transmitter targets and an electron beam Oper 
able over the receiver targets; and means reler 
spcnsive to said synchronizing signal condition 
for maintaining the receiver beam in synchro 
nism with the transmitter beam. 68 

* 12. In a printing telegraph system, a trans 
mitter comprising a plurality of contactofrs; 
means for selectively operating said contactors; 
an electron distributor comprising a plurality of 
conductive targets arranged in a circle and equi- 7 
spaced, located at one end of said tube, - an in 
dividual target being connected to each of said 
contactors, means for generating an electron 
beam, and means for cyclically scalaning saidd 
target with said beam comprising an alternating 7 
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current source; a transmitting channel; means 
for impressing code combinations of signal condi 
tions on said channel in accordance with the 
operation of said contactors as said beam im 
pinges on said targets; means including one of 
said targets for impressing an operating signal 
condition on said channel; means including said 
source for impressing a synchronizing signal. 
condition om said channel; a receiver connected 
to said channel comprising an electron distributor 
having a plurality of targets corresponding to the 

selector mechanism. 

7 
said transmitter targets and an electron beam 
operable over the receiver targets; means re 
sponsive to said synchronizing signal condition . 
fór maintaining the receiver beam in synchronism 
with the transmitter beam; selector mechanism 
connected to receiver targets for translating the 
code signal conditions; and means connected to 
one of the receiver targets and responsive to said 
operating signal condition for controlling said 
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