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My invention relates to electronic distributors
useful for signalling systems, and more particu-
larly relates to the application of an electron
beam distributor for high speed printing tele-
graph. :

This invention is a division of the parent ap-
Dlication Serial No. 52,871 filed December 4, 1935
which matured into Patent No. 2,057,773 on Oc-
tober 20, 1936.

Modern high speed printing telegraph sys-
tems operate with a Baudot or five unit code.
A continuous tape is successively punched with
bredetermined combinations of holes for the
characters. It is the practice fo pass the tape
through apparatus having mechanical feelers
which in turn operate contactors connected to
contact plates on a mechanical distributor. The
mechanical distributor, as is well known in the
telegraphy art, comprises a rotating arm for suc-
20 cessively contacting the contact plates to trans-

mit coded impulses in succession. The opera-

8

" tion of mechanical distributors materially limits-

the speed of transmission of printing telegraph

signals.

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
caused 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 mechanical selec-
tor in a distributor makes possible accurate
transmission of telegraphy signals at much high-
er speeds than heretofore possible. A receiver is
arranged having an electronic distributor simi-
lar to that of the transmitter which selects the
transmitted code signals to operate standard
telegraph printing apparatus.

40 Although the mechanical distributor .for the
brinting telegraph receiver of my present inven-
tion is most suited for speeding up the operation
of translation of the signals, it is evident that it
may similarly be employed with a transmitter in-

45 volving mechanical selection of the signal im-
pulses corresponding to the signal groups set in
the punched signal tape. A mechanical dis-
tributing system at the transmitter end to pro-
duce the successive coded signal impulses_corre-

50 spending to the 5-unit character code plus one

unit for the printing and resetting operation will

naturally-slow up the operation of the system as

a whole. However, the electronic distributor

corresponding to my present invention, when

used at the receiver, will avoid the sparking, wear
and other difficulties that the mechanical dis-
tributors inherently are subjected to, to improve
the operation and maintenance of the printing

" telegraph receiving station. However, I prefer to
¢0 employ the elecironic distributor of my inven-
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tion in conjunction with electronic distributors
at the transmitting station for obtaining a high
word rate of transmission. Preferred electronic
transmitter distributors are shown and described
in the parent case, Patent No. 2,057,773, dated
October 20, 1936, in connection with Figures 1,3
and 5, minor details of which may be altered to
correspond to the requirements of the present
embodiment for the receiver.

It is accordingly an object of ‘my invention to
piovide 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 distributors in
signalling systems. .
A further object of my invention isto 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 will
become apparent in the following description in
connection with the drawing, in which:— .
Figure 1 is a schematic illustration of & trans-
mitting telegraphy system employing an elec-
tronic distributor according to my invention.

Figure 2 is a schematic illustration of a re-
ceiver for translating the printing telegraphy

signals transmitted according to Figure 1.
Although the electronic printing telegraph re-

.ceiver may be employed with different types of

transmitters an electronic transmitter is prefer-
able to maintain the highest over-all speed of
transmission. The transmitter is illustrated in
Figure 1. The electron beam 10 is produced in a
highly evacuated vessel tl. The generation of
the electron beam is familiar to those skilled in
the electronic art and is schematically shown.
The cathode 12 is heated by the heater 13 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 10 which
DPasses between the electrostatic deflecting plates
16, 17, 18 and 19 and on to the opposite end 20
of the vessel 1. )

A high voltage direct current potential source
21 supplies the operating potentials for the elec-
trodes of the cathode ray tube 1. A potentiom-
eter 22 is connected across the battery 21. 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 em-
bodiment. The first anode 14 is connected to a
suitable intermediate potential by tap 24. The
control grid 25 is negatively biased with respect
to the cathode 12 by a suitable tap 26 of the
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potentiometer 22. Deflecting plates 16 and 8
are connected to the grounded high potential
point 23 to assume the same potential as the
anode I15. The plates IT and (8 are connected
to ground through high resistances 27 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.

On the back face 28 of the tube i1, I arrange
a plurality of metallic plates or targets 29 within
‘the tube. As illustrated in Figure 1, these plates
29 are spaced around a circle within the tube {1
and have connections projecting through the tube
at points.30.  Five of the metallic electrodes 28
are connected to corresponding contactors 31 of
a selector mechanism 32. In modern printing
telegraphy, & message tape is employed which has
a succession of holes punched according to a pre-
determined code. The commonly used Baudot
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 co-
act with the tape and operate contactors 31 as is
well known in the art. I have schematically il~
lustrated such a selector mechanism at 32.

The contacts of the contactors 31 are connected
in parallel across the input circuit 33 of a ther-
mionic amplifier stage 34. The output 35 of the
amplifier 34 is connected to a modulator 3§ for
modulating & radio frequency carrier produced
by the radio frequency oscillator 37 connected to
the radio frequency amplifier 38 to be trans-
mitted for radio transmission by the antenna 39.

A local oscillator 40 is connected to the electro-
static deflecting plates {7 and 19 through a ro-
tator circuit 41 comprising a condenser 42 and
resistance 43 connected as shown. The im-
pedance of the condenser 42 is adjusted to be sub-
stantially equal to the resistance 43 at the fre-
quency of the local oscillator 40. The electron
beam #0 will be moved in a circular path as is
well known in the art. The diameter of this cir-
cular path 44 at the end 20 of the tube |1 depends
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 successively scanning the
electrodes 29 at a predetermined rate. ’

‘When the electron beam 10 impinges on a tar-
get 29, the electrons will be conducted to ground

through its corresponding contactor 81 if it is not

actuated by its selector feeler, but connects to
the lower contact. However, if a feeler of the se-
lector mechanism 82 at that time projects
through a hole in the perforated tape, an arm
of the corresponding contactor, for example, 3ia,
will be moved to connect to its upper contact

point 45 and the electrons of beam 10 impinging "

on the corresponding targét 29a¢ will be conduc-
tively connected to the grid 48 of the thermionic
amplifier 34. The electrons of the beam {0 are
attached to ground since the high potential side
of its accelerating battery source 21 is connected

- toground. The electrons of the beam 10 accord-

ingly pass to ground through the input circuit or
grid resistor 33. The electrons flowing through
the grid resistor 33 produce a potential change
upon the grid 46. A corresponding impulse is
transmitted through the amplifier 34 to its out-
put 38. Accordingly, while the electron beam 10
is passing over an electrode 28 having its cor-
responding contactor 31 actuated by a selector
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feeler projecting into a hole in the perforated
tape, electrons will be conducted to the input cir-
cuit 33 of the amplifier 34 and produce a pulse
or signal therethrough. This pulse or signal is
introduced to the modulator 36 for radio trans-
mission as described.

The operation of the eléctronic distributor ac-
cording to my invention therefore is to cause an
electron beam 18 to successively scan a plurality
of metallic target elestrodes 29 arranged at the

: far end of the evacuated envelope fi. The elec-

trodes 29 are connected to individual contactors
3f of & selector mechanism 32 of a perforated
tape telegraphy system. Each contactor 31 and
its corresponding electrode 28 correspond 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 31 will be actuated to their
upper tontacts during the transmission of the
code group. The frequency of the oscillator 40
is adjusted so that it successively scans all the
electrodes 28 once for each code group advanced
through the selector mechanism 32. Each con-
tactor 31 actuated by a hole. in the perforated
tape conductively connects its corresponding
electrode 29 to the grid 48 of the amplifier 34,
and a signal pulse will be produced by the ampli~
fier 34 when the electron beam |8 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 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 28
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 am-
plifier 34 as it successively scans the electrodes
28 in accordance with the code group being
transmitted. The oscillator 40 is connected to
the modulator 38 by ledds 41. 'The radio fre-
quency carrier wave which is radiated by an-
tenna 39 is modulated by the signal impulses

10

15

20

40

46

and by the scanning frequency. The purpose

of 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 82 is syn-

chronized  with the scanning movements of the .

electron beam 10 over the targets 29. The tape

" is retained in the selector mechanism during

the scanning operation of a code group and is
advanced to the next code group at the end of
each cycle. The actuating means for the step-
ping of the tape through the selector mechanism
is  preferably an electro-magnetically operated
pawl and ratchet arrangement schematically
shown as 82a. I provide a sixth target electrode
20b, which is connected directly to the stepping
mechanism 32a. A signal amplifier is included
in the electro-magnetic unit 32a to sufficiently
amplify the impulse to operate the mechanical
stepping means. The electrode 28b sets off the
five signal targets 28 into one group. At the

. end of a code group transmission, therefore, the

electrode 29b is impinged by beam {0 and the
electromagnetically operated stepping mecha-
nism 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
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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 33 of the signal impulse amplifier 34
through a unidirectional impedance device 48,
48 may be a buffer stage of thermionic amplifica~
tion, or a rectifier. A unidirectional impedance
48 is used to transmit an electron beam 0 im-
pulse at target 28b to the signal amplifier 34,
but to prevent any signal impulses from other
targets from reaching the stepping amplifier 32q.
The stepping mechanism 32q will therefore be
actuated only by the impulses on target 29» for
broper action thereof. 'The impression of the
impulse of target 289b upon the signal amplifier
34 is to transmit, at the end of each cycle, an
Impulse to be utilized at the receiver as a “print-
ing impulse”., ‘The function of the “printing
impulse” will be deseribed hereinafter in con-
nection with the receiver printing mechanism.

In Figure 2, is fllustrated & recejver system
employing an electronic. distributor. The an-
tenna 49 is connected to the radio receiver 48’
which detects and amplifies the telegraphy sig-
nals. A filter §0 is connected to the audio eircuit
of the receiver 49 and is tuned to pass the scan-
ning frequency generated at the transmitter by
the oscillator-40. The output of the filter 50 is
introduced to an amplifier §t which is connected
to the electro-static deflecting plates §3 and 54
through the rotator circuit §2. Their corre-
sponding deflecting plates 5 and 56 are con-
nected to ground potential. The second anode
87 is also connected to ground potential as is

the positive terminal of the high voltage direct

current source 58. . The operating potential of
the first anode 61 is adjusted with the tap 62
of the potentiometer 60, Resistors: 63 and &4

having high resistance, connect the deflecting
. Plates 63 and 54 to ground.

The recetver electronic distributor 65 is of
similar construction to that of the transmitter
of Figure 1. An electronic beam 68 is produced
and caused to scan s plurality of metallic elec-
trodes or targets §7 arranged in a circular path
on the back wall
are individually connected to
amplifiers 69 at the outputs of which are con-
nected relays 10. There are five relays 10 which
are used to operate a local printing telegraph,
The rectified unidirectional output of the receiver
48 is connected to'the primary of transformer 11
the secondary of’ which Is Impressed across the
grid 72, and cathode 89, The grid 12 bias PO~
tential is adjusted to a suttable negative value
by the potentiometer 18 connected across the
grid biasing battery 14, ‘

The synchronizing frequency impressed aCross -

the electrodes 53 and 54 through the rotator cir-
cuit §2 produces a rotation of the electron beam
56. The voltage output of the amplifier 81 is
preferably adjusted to broduce a path diameter
15 of the electron beam 66 about equal to the
mean diameter of the circularly arranged targets
61. The operating potentials of the electrodes
are adjusted so that the beam 66 will .be prop-
erly focused to impinge upon the targets 61
when a signal impulse i impressed upon the
grid 72. The bias of the grid 72 is adjusted so
that when no signal impulse is transmitted
through the transformer 711 , it will be sum-
clently negative to throttle the electron beam

6% and prevent it from reaching the electrodes

68 of the evacuated envelope, -
target 67 upon the

3

67. Accordingly, the electron beam §6 moves in
the circular path 15 at a predetermined - rate
equal to the rate of beam (0 at the transmitter,

In the embodiment of Figure 2, the signsl im-

Dulses will bring the electron beam 866 into Pproper
focus upon the electrodes 61, but during “no
signal” the negative potential of the grig will
be such as to throttle the beam 68 to prevent its
reaching the electrode §17. When the electron
beam 66 impinges upon a target 61, a pulse ig
introduced to the input of
amplifier 69. The production
the ‘electron beam §6 at the amplifier 69 tnput
is the same as the production of ‘the signal im-
pulse introduced at the grid 46 of the amplifier
34 of Figure 1 described hereinabove. The am-
plifiers 69 are made sufficiently sensitive to suit-
ably energize the corresponding - relays 70 for
actuating the local printing mechanism,

The phase of the alternating current scanning
signal fiitered at 80 and introduced to the am-
plifier Bl is adjusted by well known phase shift-
ing means, schematically indicated at 18, to cause
the electron beam 88 to bass over predetermined
targets 67 in synchronization with the -corre-
sponding targets at the transmitter in order to
properly maintain the code combinations at the
printing mechanism. Accordingly,
electron beam 10 of the transmitter impinges on
the electrode 298¢, the receiver electron beam 1]
will impinge upon the corresponding - electrode
61a to actuate the printing relay 18q, in proper

of the pulse by

the corresponding .-

when the-
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sequence. Once the beam 66 is adjusted in proper

Phase relation with the transmitted impulses,
the electronic distributor according to my inven-
tion will continue to be in synchronism with the
transmitter and operate to selectively print the
letters or symbols which are selected by the mech-
anism 32 of the transmitter according to the
coded perforations in the ‘tape passing there-

. through,

A sixth target 81b is included in the target
group of the receiver electro
and corresponds to the target 286 at the trans-
mitter. A “printing impulse” is transmitted at
the end of each code group as hereinabove de-
scribed, corresponding to the target &7b.  Ac-
cordingly, an impulse will be impressed through
amplifier 88b to actuate
“printing impulse” relay 10b.  The printer relay
10b may be employed to directly brint the char-
acter selected by the other five relays 10, or may-
function to transfer the code group set p to
another group of magnets or selectors provided
In a manner well known in the art. The relays
10 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
persecond. Thereis no inertia, mechanical wear,
sparking or dust troubles with the electronic dis-
tributor of my inventjon., ‘A greatly increased

35

nic distributor 65, .
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Speed of operation is posstble with this system . .

&S compared to the telegraphy systems which use

‘mechanical distributors, - .

I claim: : .
1. In a printing telegraph system, means for

recéiving successive groups of coded substantially -

uniform intensity signai impulses corresponding
to transmitted characters; an electronic distrib-
utor for said signal impulses comprising means
for generating an electron beam, a plurality of
target electrodes spacedly arranged in a fixed
path, means for normally moving said beam at a
predetermined rate in the region of sald target
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electrode path, and means for selectively imping-
ing said beam upon an individual target electrode

in response to a signal impulse; and relay units

individually ,connected to each of said targets,
responsive to the impinging of the beam upon
the targets and being capable of being actuated
once per code group to select a local printing
character correspon ng to the transmitted char-
acter in accordance with the particular combina-
tion of targets impinged by the beam during the
associated group signal reception.

2. In 8 printing telegraph system, means for
receiving successive groups of coded substantially
uniform intensity signal- impulses corresponding
to transmitted characters; an electronic distrib-
utor for said signal impulses comprising means
for generating an electron beam, a plurality of
target electrodes spacedly arranged in a fixed
path, means for normally moving said beam at &
predetermined rate in the region of said target
electrode path, and means for selectively im-
pinging said beam upon an individual target elec-
trode in response to & signal impulse; and relay
units individually connected to each of sald tar-
gets, responsive to the impinging of the beam
upon the targets and being capable of being ac-
tuated once per code group to select a local print-
ing character corresponding to the transmitted
character in accordance with the particular com-
bination of targets impinged by the beam during
the assoclated group signal reception, one of said
relay units being connected to a‘pred_etermlned
target electrode and responsive to a cyclic signal
impulse for operating the printing and resetting
of the local characters between the reception of
each successive signal group.

3. In a printing telegraph system, means for
recelving successive groups of coded substantially
uniform intensity signal impulses corresponding
to transmitted characters; an electronic distribu-
tor for said signal impulses comprising means for
generating an electron beam, & plurality of target
electrodes spacedly arranged in a circular path,
means for normally moving said beam at a pre-
determined rate in the region of said target elec-

.trode path, means for adjusting the relative phase

position of the movement of said beam with re-
spect to sald target electrodes, and means for se-
lectively impinging said beam
target electrode in response to a signal impulse;
and relay units individually connected to each of
sald targets, responsive to the impinging of the
beam upon the targets and being capable of being
actuated once per code group to select a local

printing character corresponding to the trans- ’

mitted character in accordance with the particu-
lar combination of targets impinged by the beam
during the associated group signal reception.

4. In a printing telegraph system, means for re-
celving successive groups of coded substantially
uniform intensity signal impulses corresponding
to transmitted characters; an electronic distrib-
utor for said signal impulses comprising means
for generating an electron beam, a plurality of
target electrodes spacedly arranged in a fixed
path, means for normally moving said beam at a
predetermined rate in the region of said target
electrode path, means for adjusting the relative
phase position of the movement of said beam with
respect to said target electrodes, so that a pre-
determined target is reached by the beam at the
end of each signal group reception, and means
for selectively impinging said beam upon an indi-
vidual target electrode in response to g signal im-~
pulse; and relay units individually connected to

‘uniform intensity signal

upon an individual

2,005,029

each of said targets, responsive to the impinging
of the beam upon the targets and being capable
of being actuated once per code group to select
a local printing character corresponding to the
transmitted - character in accordance with the
particular combination of targets impinged by
the beam during the associated group signal re-
ception, one of said relay units being connected
to said predetermined target electrode and re-
sponsive to a cyclic signal impulse for operating
the printing and resetting of the local characters
between the reception of each successive signal
group. .

5. In a printing telegraph system, means for re-
celving successive groups of coded substantially
uniform intensity signal impulses corresponding
to transmitted characters; an electronic distribu-
tor for said signal impulses comprising means for
generating an electron beam, a plurality of target
electrodes spacedly arranged in & circular path,
means for normally moving said beam at a pre-
determined rate in the region of sald target elec-
trode path, comprising a rotator circuit connected
to said distributor and responsive to & received

-synchronizing frequency current, and means for

selectively impinging said beam upon ‘an individual
target electrode in response to & signal impulse
comprising an electrode for controlling the focus-
ing of said beam upon said target electrodes, con-
nected to the output of said receiving means; and
relay units ihdividually connected to each of said
targets, responsive to the impinging of the beam
upon the targets and being capable of heing ac-

_tuated once per code group to select a local print-

ing character corresponding to’ the transmitted
character in accordance with the particular com-
bination of targets impinged by the beam during
the associated group signal reception.

6. In a printing telegraph system, means for
receiving successive groups of coded substantially
impulses corresponding
o transmitted characters; an electronic distribu-
tor for said signal impulses comprising means for
generating an electron beam, & plurality of target
electrodes spacedly arranged in a fixed path,
means for normally moving said beam &t a pre-
determined rate in the region of said target elec-
trode path, comprising a rotator circuit connected
to sald distributor and responsive to a received
synchronizing frequency current, means for ad-
justing the relative phase position of the move-
ment of sald beam with respect to said target
electrodes, so that & predetermined target is
reached by the beam at the end of each signal
group reception, and means for selectively im-
pinging saild beam upon an individual target
electrode in response
prising an electrode for controlling the focusing
of said beam upon said target electrodes, con-
nected to the output of said receiving means; and
relay units individually connected to each of said
targets, responsive to the impinging of the beam
upon the targets and being capable of being actu-
ated once per code group to select a local print-
ing character corresponding to the transmitted
character in accordance with the particular com-
bination of targets impinged by the beam during
the associated group signal reception, one of said
relay units being connected to a predetermined
target electrode and responsive to a cyclic signal
impulse for operating the printing and resetting
of the local characters between the reception of
each successive signal group.

WILLIAM G. H. FINCH.
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