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This invention x'elates to apparatus for receiv= -

ing light pictures and more particularly. to im-

provements in electronic receivers such as are.
employed for receiving light pictures which have °

been trensmitted from a remote point by 'eithexf

Heretofore and .prior to this invention it has
been proposed and various attempts have been

. . made in electronic receivers which function more
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“of vt)hose which have been employed heretofore. -
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or less in accordence with the principles of the

Braun tube, These tubes are all characterized
in that one end thereof is provided with & flu-
‘orescent screen or target the visible fluorescence

of which may be varled in accordance with the .
variations in intensity of the electronic stream
which is set up in the tube. Conslderable diffl-’

culty, however, has been encountered in the use
" of this tube due to the fact that it has not been

possible to enlarge the size of the target or screen’ -
gp upon which the . light images appear without.

causing the latter to be considerably distorted.

It is among the principal objects of the present
invention to provide a multiple-element elec-
tronic tube which makes possible the facsimile
reproduction of transmitted light pictures udpon
@ screen which is considerably larger than any

- A further object of the invention is the pro-
vision of an electronic receiver wherein a plu-

‘ 1 PN ~
in the facsimile reproduction of transmitted light
pictures and as a high frequency interrupter in-
dependently of its use as.a television receiver, all
as will appear more fully hereinafter, as shown

‘in the accompanying drawing, and as finally

pointed out in the appended claims, In the ac-
companying drawing, -which illustrates certain

RN

preferred embodiments of the present imven- - .

ton 1~ :

Figure 1 Is a diagrammstic iliustration of an

electronic interrupter constructed in-accordance

with and embodying the principles of the present

invention; = - :
‘. Figure 2 is a diagrammatic Hlustration of an
electronic interrupter which is capable of inter-
rupting an electric circult at a greater frequency

. for each cycle of applied current than that shown

in Figure 1; L )
Figure 3 is a diagrainmatic llustration of an

“electronic receiver constructed in accordamce

with and embodying the principles of the pres-

ent invention; and - - : B
Figure 4 is a diagrammatic illustration of the

receiver when viewed. at right angles to Figure 3.
Referring now to the drawing and more par-

- ence numeral .10, essentially comprises a Braun

rality of thermionic cathodes are employed for -

producing & corresponding number ‘of electron

streams each of which latter is adapted to scan -

s predetermined” portion of a ‘considerably en-
larged fluorescent screen or target. .

A still further object of the invention is. the
provision in. an-electronie receiver of a plurality
of thermionic cathodes each of which is indi-

. vidually capable of producing its own electron
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stream, these cathodes being selectively ener-
gized . in predetermined order by means of an
electronic interrupter forming part of the re-
ceiver. e - R )
Still another and important object of this in-

vention is the provision of an electronic inter-.

rupter which is capable of interrupting an elec-

tube preferably of the type having a thermionic

cathode 1, a control element 12, an -anode {3
and a pair of plates {4—14 for deflecting the elec-
tronic stream s in a horizontal plane, In the
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form of tube shown in Figure 1, a metallic plate .

15 is suttably supported within the tube adjacent
the outer enlarged end 16 thereof.. It will be

.‘observed- that this electrically conductive plate
.18, which may be in the form of a slightly arcu- .

ated strip intersecting the plane of oscillation of

- the eléctronic stream s, is arranged with the op-
_posite ends thereof terminating short of ‘the op-

posed side walls of the tube. '
" The thermionic -cathode !
suitable manner, as by a source of potential 17

i1 13 energized in any .

36

- to produce .the electron stream s, which latter

tric circuit at frequencies of -very high order, -

the interrupter being designed to interrupt the

circuit two or more times for each oscillatlon of -

the electronic stream.

Other objects of the Invention will appear more

fully hereinafter. : S ‘ :

1t will be understood that the invention con-
sists substantially in the combination, construc-
tion, location and relative arrangement of parts,

as well as in the method ovf, employing the same,

/

passes through the tubular anode 13 and toward
the plate 15, The oscillatory movement of the
‘stream s is controlled by an electrostatic fleld es-
tablished between the plates 14—I14, these plates

45

being respectively connected to the terminals of -

a suitable oscillator (not shown) of any desired
frequency. By proportioning the plate 18 such
that the angle a is less than the angle through
which the electronic stream-s oscillates, it will
be observed that for each oscillation of the elec-.
tronic stream the circuit {8 will be interrupted

50
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: . . e 26
* ticularly to Figures 1 and 2 thereof, the electronlc =~ -

interrupter, designated :generally by the refer- -



twice, the first interruptlon when the stream s
leaves the plate at the point A. Attention is here
directed to the fact that during the interval the
electronic stream s is confined within the limits
of the angle a it serves to complete the circuit

.18, the plate 15 serving as one terminal of this

10

. trical conductive plates 19 and 20" are employed

circuit and the thermionic cathode i1 as the
other.

In Figure 2, a modifled arrangement of elec-
tronic interrupter is shown wherein a pair of elec-

*instead of the single plate 15 of Figure 1. Where
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two such plates 18 and 20 are employed, the cir-
cuit 18 is interrupted four times for each oscilla-
tion of the electronic stream s, the first interrup-
tion occurring when the stream s leaves the plate
19 at C, the second when it leaves the plate 20 at
D, the third when it leaves the plate 20 at E, and
the fourth when it leaves the plate 19 at F. It
will be understood of course that by still further
multiplying the number of electrical conductive

- plates, a corresponding increase may be had in

30
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-production of transmitted light pictures.

the number of interruptions for each cycle of cur-
rent applied to the deflecting plates 14—14, It

will also be understood that instead of employing -

an electrostatic fleld for effecting an oscillatory
movement of the electronic stream s, the same
effect may be obtained by means of an electro-

‘magnetic fleld established through the-use of a

pair of opposed electro-magnets the energy for
which is supplied by the oscillator.

Referring now to Figures 3 and 4, it will be
observed that the electronic intefrupter of the
character just described has been incorporated
as an element of an electronic receiver such as
may be used in connection with the facsimile re-
This
electronic receiver comprises a Braun tube 21 to
the outer and enlarged end 22 of which is secured
an auxiliary axially extending tube 23 the outer

‘end of which is provided with a fluorescent screen

or target 24. The portion 21 of .the receiver is
again preferably of the type having a thermionic
cathode 25, a control element 26, an anode 27,
and & pair of plates 286—28 for deflecting: the
horizontal streams s’ in a horizontal plane. Suit-
ably mounted within the interior of the portion
21 of the receiver and adjacent the intermediate
wall 22 thereof are a plurality of electrically con-

“ductive plates 29. In the particular instance -

shown, three such plates 29 are employed, the

‘several plates being electrically independent of
each other. -Suitably arranged within the inte- =

rior of the portion 23 of the receiver and im-

mediately adjacent the intermediate wall 22

thereof are a plurality of thermionic cathodes 30,
one terminal of each of which Is respectively con-

nected to one of the plates 29. 'The opposite ter-

minals of these cathodes are electrically con-
nected together and to the thermionic. cathode 25

through a suitable source of supply 3i.

70

It will be observed as the electronic stream s’

oscillates in g horizontal plane under the influence
of the horizontal deflecting nlates 28—28, the sev-
eral secondary thermionic cathodes 30 are selec-
tively energized in a predetermined order de-

‘pending upon which of the plates 28 the elec-

tronic stream s’ is in contact with. The sec-

- ondary cathodes 30 are uniformly spaced hori-

zontally of the rear end of the portion 23 of the
receiver and are-each provided with a suitable
control element 32 and an anode 33. In addition,

- each secondary cathode is provided with a pafr

%

of horizontal deflecting: plates 34—35 for con-

trolling the horizontal deﬂection of the e.lectronic

_own electronic stream s’’, it becomes possible to

~ commonly affect the several electron streams s’’

. of energy and said cathodes operative to succes-
_sively energize the latter in predetermined order,

2,085,174

stream s’’, which emanates from the cathode 0.

It will be understood of couise that as each of
these secondary .thermionic cathodes 30 is ener-
gized an electronic stream s’’ is produced the
outer end of which is adapted to strike the flu- &
orescent stream or target 24. The several sets

_of horizontal deflecting plates 34-—386 are connect-

ed in parallel and are adapted to be energized by
a suitable oscillator (not shown).

In addition to the horizontal deflecting pla.tes
84—35, the receiver is provided with a pair of ver-
tical deflecting plates 36-—31 for effecting.a ver-
tical deflection of the electronic stream s’’. It
will- thus be understood that- the movement of
each electronic stream s’’ is controlled by elec-
trostatic flelds applled to the plates 34-—35 and
the plates 36—37. It will also be observed that
due to the provision of a plurality of thermionic
cathodes each of which is adapted to produce its

10
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scan & much larger screen than has been possi-
ble heretofore with the result that a larger fac- -
simile of the transmitied picture is obtained.

. It will be understood of course that each of the
electronic stréams 8’ is designed to scan a prede-
termined section of the screen 24 and that in the
particular {llustration shown three such streams
are employed to scan one horizontal line of the
screen. It is the electronic interrupter which
governs, controls and maintains the precise oper-
ating relation between the several electronic
streams s’* and which prevents any possibility of
overlap therebetween in & horizontal direction.
The vertical deflecting plates 36-—87 operate to

35

independently of the action of the interrupter
and in the same manner as they ordinarily affect
the electron stream which is produced in the usu-
al single element receiver.

+While in the illustrated arrangement, the por-
tions 21 and 28 of the receiver are shown as
being integrally united to constitute a aingle

-unit, it will be understood that they may he

formed as.separate units’ adapted to be electrl-
cally connected together.

While it is preferable to employ electrostatic
flelds for effecting the horizontal and vertical

. deflection of the electronic streams s’ ands’’, it

will be understood of course that electromagnetic

- flelds may be employed with good effect for this 50
-purpose. Other advaniages and modifications

may also be made from time fo time without de-
parting from the real spirit or general principles
of the invention and it is accordingly intended to

‘claim the same broadly, as well as specifically; as 55

indicated by the appended claims,
What i3 claimed as new and useful is:—
1.,"A cathode ray tube for television systems

“Including a plurality of secondary thermionic

cathodes energizable from a single source of 60
energy and each of which is individually capable

of producing its own electron beam, an accelerat- -
ing electrode for each of said cathodes, an elec-
tronic interrupter interposed between said source o

a primary cathode for producing & beam capable

" of electrically connecting sald energy source and

sald interrupter, and electrically energized beam-
deflecting means for causing the beam produced 70
by ‘each of said cathodes to oscillate in a given
plane and at & predetermined frequency.

2. A cathode ray tube for television systems in-
cluding a plurality of secondary thermionic cath-
odes energizable from a slnsle source of energy 9
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and each of whlch is individually capable 01'

-producing its own electron beam, an -accelerat-

ing electrode for each of said cathodes, an elec-

‘tronic interrupter interposed between said source

of energy and said cathodes operative to suc-
cessively  energize the latter in:predetermined

“order, a primary cathode for producing a beam

capable of electrically connecting said energy
source and said interrupter, and electrically en-
ergized beam-deflecting means for causing a

: vertical deﬂection of the beams produced there-

by. .
3. A cathode ray tube for television systems

-including a plurality of secondary thermionic

cathodes energizable from a single source of en-
ergy and each of which is individually capable of
producing its own: electron heam, an accelerat-
ing electrode for each of said cathodes, an elec-

" tronic interrupter interposed between said source

20

25

of energy and sald cathodes operative to suc-
cessively energize the latter in predetermined
order, & primary cathode for producing a beam
capable of electrically connecting sald energy

source and said interrupter, and electrically en-

ergized beam-deflecting means for causing a
two-dimensional deflection of each beam respec-
tively produced.

4 A cathode ray tube for television systems

r

3

and the like includlng a plurality of latemlly_
- spaced secondary thermionic cathodes; said cath-

odes being adapted for selective energization
whereby to produce separate electron beams, an
accelerating electrode for each of said cathodes,
& primary thermionic cathode for effecting the
successive -energization of sald secondary cath-
odes, and a plurality of pairs of deflecting plates
for respectively effecting oscillation of the sev-

eral beams in the plane common to sald cath-.
odes, the angular displacement of each beam

being such that the beams supplement one an-

other in -scanning adjoining portlons of a fluo-

Tescent screen or target.

5. A cathode ray tube for television systems
including a plurality of secondary thermionic
cathodes energizable from & single source of
energy and each of which is individually capa-
ble of producing its own electron beam, an ac-
celerating electrode for each of said cathodes,
and an electronic interrupter including a single
primary thermionic cathode and a coacting anode
for generating an electronic beam and a pair of
deflectors for effecting the oscillation of said
beam whereby the latter completes the energiz-
ing circuit to each of said secondary cathod&s in-
predetermined order.

* BERNARD KWARm.
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