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6 Claims. 

My invention relates to electronic distributors 
useful in signalling Systems, and more particu 
larly, relates to the application of an electron 
beam distributor to high speed printing teleg 
raphy. 
This invention is a division of the parent ap 

plication Serial No. 52,871, filed December 4, 
1935, which matured into Patent No. 2,057,773. 
on October 20, 1936. 
Modern 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. It is the practice to pass the tape through 
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 
telegraph art, comprises a rotating arm for suc 
cessively contacting the contact plates to trans 
mit coded impulses in succession. The opera 
tion of mechanical distributors materially limits 
the speed of transmission of printing telegraph 
signals. 

It is the main object of my present invention 
to eliminate the mechanical distributor and sub 
Stitute therefor an electronic distributor. The 
electron beam of a cathode ray tube is made to 
Scan a plurality of metallic plates or targets cor 
responding to the individual contacts of a me 
chanical distributor. The substitution of an in 
ertialess selector for the mechanical selector in 
a distributor makes possible accurate transmis 
Sion 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 transmitted 
code signals to operate standard telegraph print 
ing 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. 

Still another object of my invention is to pro 
vide a novel means for synchronizing the opera. 
tion of transmitter and receiver electronic dis 
tributors in signalling systems. 
A further object of my invention is to provide 

novel methods of and means for high speed trans 
mission and translation of coded signals succes 
sively punched in a perforated message tape. 
These and other objects of my invention will 

(C. 178-88) 
become apparent in the following description in 
connection with the drawing, in Which:- 

Figure 1 is a schematic illustration of one em 
bodiment of a transmitting telegraphy system 
employing an electronic distributor in accord 
ance with my invention. 

Figure 2 is a schematic illustration of a re 
ceiver for translating the printing telegraphy 
Signals transmitted according to Figure 1. 
In carrying out my invention, I employ an 

electron beam to produced in a highly evacuated 
vessel . The generation of the electron beam 
is familiar to those skilled in the electronic art 
and is schematically shown in Figure 1. The 
cathode 2 is heated by the heater 3 which is 
connected to suitable battery supply. The first 
anode 4 concentrates the emitted electrons into 
an electron beam. The high voltage anode 5 
accelerates the electrons of the beam to which 
passes between the electrostatic deflecting plates 
f6, 7, 8 and 9 and on to the opposite end 20 
of the vessel . 
A high voltage direct current potential source 

24 supplies the operating potentials for the elec 
trodes of the cathode ray tube . . A potention 
eter 22 is connected across the battery 2. The 
second or high voltage anode 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 
control grid 25 is negatively biased with respect 
to the cathode 2 by a suitable tap 26 of the po 
tentionetter 22. Deflecting plates 6 and 8 are 
Connected to the grounded high potential point 
23 to assume the same potential as the anode 
f5. The plates A and 9 are connected to ground 
through high resistances 2 and 28 so that the 
electrostatic deflecting plates and the anode 5 
have a common static potential which is at 
ground potential, an operating expedient com 
monly employed. 
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On the back face 20 of the tube , I arrange 
a plurality of metallic plates or targets 29 within 
the tube. As illustrated in Figure 1, these plates 
29 are preferably spaced around a circle within 
the tube and have connections projecting 
through the tube at points 30. Five of the me 
tallic electrodes 29 are connected to correspond 
ing contactors 3 of a selector mechanism 32. 
In modern printing telegraphy, a message tape 
is employed which has a succession of groups of 
holes punched according to a predetermined code. 
The commonly used Baudot code, for example, 
enploys group combinations of five units to cor 
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2 
respond to individual letters or symbols. The 
punched tape is passed through a selector nech 
anism which has five feelers which coact with 
the tape and operate contactor's 3 as is well 
known in the art, I have Schematically illus 
trated such a selector mechanism at 32. 
The contacts of the contactors 3 are con 

nected in parallel across the input circuit 33 of 
a thermionic annplifier stage 34. The output 35 
of the amplifier 34 is connected to a modulator 
36 for modulating a radio frequency carrier pro 
duced by the radio frequency oscillator 3 con 
nected to the radio frequency amplifier 38 to be 
transmitted for radio transmission by the an 
tenna, 39. 
A local oscillator 40 is connected to the electro 

static deflecting plates 7 and 9 through a ro 
tator 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 fre 
quency of the local oscillator 80. The electron 
beam O will be moved in a circular path as is 
well known in the art. The diameter of this ciro 
cular path 44 at the end 20 of the tube de 
gends upon the voltage output of the oscillator 
40 which is adjusted so that the diameter of the 
path 44 coincides with the mean diameter of the 
circularly arranged plates 29. There is thus 
provided means for cyclically scanning the elec 
trodes 29 at a predetermined rate dependent upon 
the oscillator to frequency. 
When the electron beam impinges on 8 tars 

get 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 example, 3 g, 
will be moved to connect to its upper contact 
point 45 and the electrons of beam inping 
ing on the corresponding target 29a, will be con 
ductively connected to the grid 46 of the ther 
Inionic aplifier 3. The electrons of the earn 
0 are conductively connected to ground since 

the high potential side of its accelerating bat 
tery Source 2 is connected to ground. The elec 
trons of the beam O accordingly pass to ground 
through the input circuit or grid resistor 33. The 
electroras flowing through the grid resistor 33 
produce a potential change upon the grid 36. A 
corresponding impulse is transmitted through 
the amplifier 34 to its output 35. Accordingly, 
While the electron bean G is passing over an 
electrode 29 having its corresponding contactor 
3 actuated by a selector feeler projecting into 
& hole in the perforated tape, electrons will be 
Conducted to the input circuit 33 of the aagii 
fier 3s and produce a, pulse or signal there 
through. This pulse or signal is introduced to 
the nodulator 35 for radio transmission as de 
Scribed. 
The operation of the electronic distributor a c 

cording to my invention therefor is to cause an 
electron bean to successively Scan a plurality 
of netallic target electrodes 29 arranged at the 
far end of the evacuated envelope . The elec 
trodes 29 are connected to individual contactoi's 
3 of a selector mechanism 32 of a perforated 
tape telegraphy System. Each contactor 3 and 
its corresponding electrode 29 correspond to a, 
predetermined component of the five unit code 
of the perforated tape. With each sysmbol group 
punched in the tape, a corresponding arrange 

3,3,3,6,343 
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 elec 
trodes 29 Once for each code group advanced 
through the selector mechanism 32. Each con 
tactor 3 actuated by a hole in the perforated 
tape conductively connects its corresponding 
electrode 29 to the grid 46 of the amplifier 34, 
and a signal pulse will be produced by the am 
plifier 34 when the electron beam 0 passes Over 
this target 29. Accordingly, a Succession of Sig 
nal pulses is transmitted corresponding to the 
code group on the perforated tape being pre 
sented to the mechanical 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 46 of the ampli 
fier 36 as it successively scans the electrodes 29 
in accordance with the code group being trans 
ritted. 
The advancement of the perforated message 

tape, through the selector mechanism 32 is Syn 
chronized with the scanning movements of the 
electron beam O 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 stepping of 
the tape through the selector mechanism is pref 
erably an electro-magnetically operated pawl 
and ratchet arrangement schematically shown as 
32d. provide a sixth target electrode 29b, 
Which is connected directly to the stepping mech 
anism 32d. A signal amplifier is included in the 
electro-magnetic unit 32a to sufficiently amplify 
the impulse to operate the mechanical stepping 
aneans. The electrode 29b. Sets off the five signal 
targets 29 into one group. At the end of a code 
group transmission, therefore, the electrode 29b 
is inpinged by beam O and the electromagneti 
cally Operated stepping mechanism automati 
cally advances the message tape to the next code 
group to be transmitted. The cycle is then re 
peated. The rate of transmission of the code 
groups is accordingly predetermined by adjust 
ing the frequency of the oscillator 40, the num 
ber of groups transmitted per Second being equal 
to the generated cycles per second of the oscil 
8tor A9. 
The target 29t) is also connected to the input 

circuit 33 of the signal impulse amplifier 34 
through a unidirectional conduction device 48. 
68 may be a buffer stage of thermionic amplifi 
cation, or a rectifier. The unidirectional conduc 
tor 8 is used to transmit an electron beam in 
puise or target 29t to the signal annplifier 34, 
but to prevent, any Signal impulses from other 
targets reaching the stepping amplifier 32a. The 
Stepping mechanism 32d will therefore be actu 
ated only by the impulses on target 29t for proper 
action thereof. The impression of an impulse 
of target 29b lupon the signal amplifier 34 results 
in the transmission, at the end of each cycle, 
an in pulse to be utilized at the receiver as a 
printing and Synchronizing inpulse. The func 
tion of the printing and synchronizing impulse 
Will be described hereinafter in connection with 
the 'eceiver printing mechanism. 

in Figure 2, i have illustrated electronic re 
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ceiving apparatus for use in conjunction with 
the transmitter, The receiving antenna, 49 is 
Connected to the radio receiver 49' which detects 
and amplifies the telegraphy signals, 
The deflecting plates 55 and 56 are directly 

Connected to ground potential. The second anode 
57 is also connected to ground potential as is 
the positive terminal of the high voltage direct 
Current source 58 through transformer 7 sec 
Ondary. The operating potential of the first an 
ode 6 is adjusted with the tap 62 of the poten 
tiometer 60. Resistors 63 and 64 having high 
resistance, connect the deflecting plates 53 and 
54 to ground static potential. 
The receiver electronic distributor 65 is of 

similar construction to that of the transmitter 
of Figure 1. An electronic beam 66 is produced 
and caused to scan a plurality of metallic elec 
trodes or targets 67 arranged in a circular path 
On the interior of the back wall of the evacuated 
envelope. The targets 67 are individually con 
nected to the input of amplifiers 69 at the out 
puts of which are connected relays 70. There 
are six relays 70 which are used to operate a 
local printing telegraph. The output of the re 
ceiver 49 is connected to a transformer tha 
output of which controls the operation of the 
electronic distributor 65. The grid 72 bias po 
tential is adjusted to a suitable negative value 

30 

35 

above. 
40 

45 

5 5 

60 

75 

by the potentiometer 73 connected across the grid 
biasing battery 74. 
When the electron beam 66 impinges upon a 

target 67, a pulse is introduced to the input of 
the corresponding amplifier 69. The production 
of the pulse by the electron beam 66 at the am 
plifier 69 input is the same as the production of 
the signal impulse introduced at the grid 46 of 
the amplifier 34 of Figure 1 described herein 

The amplifiers 69 are made sufficiently 
sensitive to suitably energize the corresponding 
relays 70 for actuating the local printing mecha 
nism. - 
There are six target electrodes 67. The syn 

chronizing electrode 67b corresponds to the elec 
trode 29b of Figure 1. A local Oscillator gen 
erates sinusoidal waves. In operation the fre 
quency of oscillator equals that of transmit 
ter oscillator 40. The output of oscillator is 
introduced to the rotator circuit 52 connecting 
across the deflecting plates 53 and 54 to produce 
the rotation of beam 66 in the circular path 5 
in a manner similar to rotator 4?. The local 
synchronizing impulse is obtained when the elec 
tron beam 66 impinges on the electrode 6b. 
The electron impulse is introduced to the pulse 
amplifier 8, the output of which is connected to 
the oscillator 7. The frequency of the local OScil 
lator 7 is adjusted close to that of transmitter 
oscillator 40. The Synchronizing impulses in 
troduced by amplifier 78 to the oscillator 7 in 
terlock or synchronize it with the transmitting 
oscillator 4 to . cause it to generate tha Same 
frequency as the oscillator 40 of the transmitter. 
The interlocking arrangement for synchroniza 
tion of the two remote oscillators is familiar to 
those skilled in the communications art and is 
not considered necessary to describe in the press 
ent discloSure. 
The phase of the scanning signal of the impulse 

excited interlocked oscillator is adjusted by Well 
known phases shifting means, schematically in 
dicated at 76, to cause the electron beam 68 to 
pass over predetermined targets 67 in Synchro 
nization. With the corresponding targets at the 
transmitter in order to maintain the code combi 

and amplified by pulse amplifier unit 78. 
amplified pulse is used to interlock or Synchronize 

8 
nations for the printing mechanism. Therefore, 
when the electron beam O of the transmitter 
impinges on the electrode 29a, the receiver elec 
tron beam 66 will impinge upon the correspond 
ing electrode 67a; to actuate the printing relay 
78a, in proper sequence. Once the beam 66 is 
adjusted in proper phase relation with the trans 
mitted impulses, the electronic distributor ac 
cording to my invention Will continue 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 trans 
mitter according to the coded punchings in the 
perforated tape passing therethrough. 
The operating potentials of the electrodes are 

adjusted so that the beam 66 normally traverses 
a circular path sufficiently Small in diameter to 
avoid the targets 75, and rotating in phase Syn 
chronism with the transmitter beam fo. The 
output of the receiver 49' is connected to the pri 
mary of transformer 7, the secondary of which 
is connected in series with the high potential 
terminal 9 of the high voltage Source 58 and 
ground. The signal impulses, alter the deflection 
all sensitivity of the electron beam. The signals 
are polarized so that during a signal impulse, the 
beam 66 is made more sensitive to the rotator 
voltage, and reaches the indicated path 75 to 
move across the corresponding targets 67. Dur 
ing no signal impulse, the electron beam 66 ro 
tates in a path smaller in diameter than 75 and 
does not impinge on the electrodes 67, producing 
no actuation of corresponding relays 0. 
The signal impulses transmitted by the system 

according to Figure 1 are detected and ampli 
fied by the receiver 49' of Figure 2 and impressed 
upon the electrodes of the electronic distributor 
65 to alter the deflectional sensitivity of the beam 
66. A signal impulse permits the beam 66 to 
travel in the normal path 5, the diameter of 
which is determined by the voltage produced by 
the local oscillator . There is one Synchroniz 
ing impulse per code group or cycle of operations, 
which impulse is received by the electrode 6b, 

The 

the local oscillator 77 with the transmitter oscil 
lator 40. Whenever a signal impulse is impressed 
on the apparatus, the beam 66 is caused to im 
pinge on the proper target 67 and a signal impulse 
will be impressed upon the input of the corre 
sponding amplifier unit 69. A translator relay 

is connected at the output of each amplifier 
unit 69. When no signal impulse is received, the 
beam passes around or misses the target 67 cor 
responding to the relative position of the beam. 
66 and no impulse is impressed upon its aSSoci 
ated amplifier 69, leaving the corresponding re 
lay 70 unactuated. A succession of combinations 
of five on and off signals will Set up the prede 
termined letter or character selected by the trans 
mitter selector mechanism 32 upon the local 
printing apparatus. 
The “printing impulse' transmitted at the end 

of each code group as herein above described, 
corresponds to the position of target 67b. Ac 
cordingly, an impulse will be impressed through 
target 67b upon the amplifier 69t to actuate a 
“printing impulse' relay 2. The printer relay 
Ob may be employed to directly print the char 

acter selected by the other five relays "G, or may 
function to transfer the code group set up to an 
other group of magnets or selectors provided in 
a manner well known in the art. The relays 

5 

10 

15 

20 

25 

30 

35 

40 

45 

G 

5 
  



O 

5 

20 

30 

40 

50 

O 

4. 
will thereafter be reset in readiness for the next 
code group transmitted. 
The scanning frequency in cycles per second 

is equal to the rate of transmission of code groups 
v per second. There is no inertia, mechanical 
wear, sparking or dust troubles With the electronic 
distributor of my invention. A greatly increased 
Speed of operation is possible with this System as 
compared to existing printing telegraphy Sys 
tems employing mechanical distributors. 

I claim: 
1. In a signalling System, a receiver for trans 

mitted coded signals; an electronic distributor 
associated with said receiver responsive to Said 
signals comprising a plurality of conductive tar 
gets, means for generating an electron beam, and 
an electrode for controlling the focusing of said 
beam; and means for scanning Said distributor 
beam in the vicinity of the receiver targets com 
prising an oscillator having means controlled 
by one of said targets for generating an alter 
nating current of frequency substantially equal 
to the transmitter group frequency. 

2. In a signalling System, a receiver for tranS 
mitted coded signals; an electronic distributor 
associated with said receiver responsive to said 
signals comprising a plurality Of conductive tar 
gets, means for generating an electron bean, and 
an electrode for controlling the focusing of Said 
beam; and means for scanning said distributor 
beam in the vicinity of the receiver targets con 
prising an impulse excited oscillator having 
means controlled by one of said targets for gen 
erating an alternating current of frequency Sub 
stantially equal to the transmitter group fre 
quency, and beam deflecting means, the output 
of said oscillator being connected to said bean 
deflecting means, and means associated with Said 
electrode for selectively focusing Said bean upon 
said targets in response to said signals. 

3. In a signalling system, a receiver for trans 
mitted coded signals; an electronic distributor 
associated with said receiver responsive to Said 
signals comprising a plurality of conductive tar 
gets, means for generating an electron beam, and 
an electrode for controlling the focusing of said 
beam; means for scanning said distributor beani 
in the vicinity of the receiver targets comprising 
an impulse-excited oscillator having means con 
trolled by One of Said targets for generating an 
alternating current of frequency substantially 
equal to the transmitter group frequency, and 
beam deflecting means, the output of Said oscilla 
tor being connected to said beam deflecting 
means, and means for adjusting the phase relar 
tion of said oscillator current to control the phase 
of said beam across said targets; and means for 
translating the received signals comprising a plu 
rality of amplifier units having their inputs in 
dividually connected to said receiver targets, and 
means individually controlled by said amplifier 
units for creating successive local conditions cor 
responding to the transmitted coded Signals. 

4. In a signalling System, a receiver for trans 
mitted coded signals; an electronic distributor a S 
Sociated with said receiver, responsive to said Sig 
nals comprising a plurality of conductive targets 
circularly arranged, means for generating an 
electron beam, and an electrode for controlling 

2,110,848 
the focusing of said beam; and means for Scan 
ning said distributor beam in the vicinity of the 
receiver targets comprising an impulse excited 
oscillator having means controlled by one of said 
targets for generating an alternating current of 
frequency substantially equal to the transmitter 
group frequency, and beam deflecting means, 
and a rotator circuit connecting the output of 
said oscillator to Said bean deflecting means, 
and means associated with said electrode for 
selectively focusing said beam upon said targets 
in response to Said signals. 

5. In a signalling System, a receiver for trans 
mitted coded signals; an electronic distributor 
associated with said receiver, responsive to said 
signals comprising a plurality of conductive tar 
gets circularly arranged, means for generating 
an electron beam, and an electrode for controlling 
the focusing of said beam; means for Scanning 
said distributor beam in the vicinity of the re 
ceiver targets comprising an impulse excited OS 
cillator having means controlled by one of Said 
targets for generating an alternating current of 
frequency substantially equal to the transmitter 
group frequency, and beam deflecting means, and 
a rotator circuit connecting the output of Said 
oscillator to said beam deflecting means; and 
means for translating the received signals con 
prising a plurality of amplifier units having their 
inputs individually connected to said receiver tar 
gets, and relay means individually controlled by 
said amplifier units for creating successive local 
conditions corresponding to the transmitted code 
combinations, said electrode being connected to 
the output of said receiver for focusing said beam 
upon corresponding targets to Selectively actuat 
said relay means. 

6. In a signalling System, a receiver for trans 
mitted coded signals; an electronic distributor 
associated with said receiver responsive to said 
signals comprising a plurality of conductive tar 
gets circularly arranged, means for generating 
an electron beam, and an electrode for controlling 
the focusing of said beam; means for Scanning 
said distributor beam in the vicinity of the re 
ceiver targets comprising an impulse excited OS 
cillator having, means controlled by one of said 
targets for generating an alternating current of 
frequency substantially equal to the transmitter 
group frequency, and bean defecting means, 
a rotator circuit connecting the output of said 
oscillator to said beam deflecting means, and 
means for adjusting the phase relation of said 
Synchronizing signal to control the phase of said 
beam across said targets; and means for trans 
lating the received signals comprising a plurality 
of amplifier units having their inputs individually 
connected to said receiver targets, and relay 
means individually controlled by said amplifier 
units for creating successive local conditions cor 
responding to the transmitted code combinations, 
said electrode being connected to the received 
signals for focusing Said beam upon correspond 
ing targets to selectively actuate said relay means, 
and means including one of Said relay means re 
Sponsive to said one receiver target for cyclically 
controlling the resetting operation between said 
successive local conditions. 

WILLIAM G. H. FINCH. 
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