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T'o all whom it may concern: SR
~Be it known_that I, Witrram WiLson, a
subject of the King of Great Britain, resid-
ing at East Orange, in the county of Essex
and State of New Jersey, have invented cer-
tain new and useful Improvements in Re-
peaters for Undulatory Currents, of which

. the following is a full, clear, concise, and
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exact description. :
This invention relates to improvements in
repeaters for undulatory currents, and the
primary object is to reinforce current waves
of any: given frequency or form. :
The present invention consists of an
evacuated vessel containing an anode, a

cathode and. & perforated electrode which.

completely - divides- the . space between the

anode and the cathode. This auxiliary elec-

trode is. inserted to prevent the formation
between - said anode and cathode of an arc
or glowing discharge characteristic of posi-
tive ionization, as the formation of such an
arc or. glow discharge renders the device
inoperative on:account of the inability to
control it by the currents to be reinforced.
However, if this auxiliary electrode is in-
cluded in the tube the luminous arc forms

" between the auxiliary electrode and the
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anode, but not between the cathode and the
au‘xiligry electrode. . The currents to be re-
inforced are, in the usual tubes of this type,
such as that in the reissue to Von Lieben
and Reisz, 13779, July 21, 1914, impressed
directly upon said auxiliary electrode, there-
by giving rise to corresponding. variations
in the arc current, due.to the changes pro-
duced by -said electrode upon the effective
resistance of the arc. o

It is known that. the sensitivity and am-
plifying power .of such a device is greatly
increased by decreasing the distance be-

- tween  said ' auxiliary  electrode -and the
2. cathode, but experiment has shown that for
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a given voltage for the arc current this dis-
tance cannot be decreased beyond a certain
minimum value: without causing the arc to
“strike through” the auxiliary electrode to
the cathode, thereby destroying the action
of the tube as heretofore explained,

. This invention therefore provides a more
sensitive and efficient means for controlling
the arc current in accordance with the cur-
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Spéciﬁcation of Letters Patent. Patented Aug, 22, 1922,
* Application filed March 21, 1917. - Serial No. 156,276.

rents to be amplified by providing in close
proximity to the cathode an additional con-
trol electrode upon which the feeble currents
may be impressed. The-variations in the
potential of said control electrode, due to
1ts close proximity to the cathode, will vary
the thermionic discharge from said cathode;
and, as the conductivity or effective resist-
ance between the anode and auxiliary elec-
trode is dependent upon, and controlied by,
said thermionic discharge, the arc current
will then undergo corresponding high power
variations, which may be impressed upon an
outgoing line or upon ‘transmitting termi-
nals to be amplified further, or they may be
transmitted to any suitable receiving ap-
paratus. - R . :

- Furthermore, as this additional electrode
does not function to divide the space be-
tween the anode and the cathode into a
luminous and a non-luminous - portion, ‘it
may be brought into any desired proximity
to the cathode without producing the dele-
terious effect noted above when the auxiliary
electrode is similarly moved.

For the better understanding of this in-
vention reference is made to the accompany-
ing drawings, in which Fig. 1 represents
one embodiment of this invention; and Fig.
2 illustrates how this invention may be em-
ployed to amplify low frequency currents.

In Fig. 1, 3 is a glass vessel containing a
vapor or gas at a fairly low pressure. 4 is
a cathode filament and 5 is.an anode plate.
6 is an auxiliary electrode which completely
divides the space between said anode and
cathode. - In this plate are small perfora-
tions or apertures 7 of suitable size, the
function -of which will. be hereinafter de-
scribed. 8 1is a plate electrode in close prox-
imity to the filament 4 and serves to control
the action of said filament. R

The filament 4 is shown supported by the
two lead wires 13 and 14 and the additional
supporting wire 15. These wires are insu-
lated from the plate 8 by the insulation
members 10, 11 and 12. The auxiliary elec-
trode 6 is shown supported by a protuber-
ance in the glass stem 22 which projects into
the interior of the vessel.  The anode 5 is
fastened near the upper end of said stem.
The lead wire 17 to the anode 5 is shown to
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e encased in an 1nsulat1ng tube 18 in order

to insure the complete 1nsu1at10n of the wire
from the other lead wires.
mentioned electrodes, howeve1 may be sup-

ported in. any suitable manner and ‘may be

of any suitable foun '

‘The apertures 7 of the electrode 6 are'

of such a character that the “striking
through” of the arc to the cathode is pre-
vented,
afford a passageway to the thermionic .dis-

charge from the cathode, so that the gas

between electrodes 5 and 6 may ‘be 1on1zed
to. the.desired degree. ' i .

In the application of this mventmn, as
illustrated. in Fig. 2,25 is.a source of cur-
rent, for the anode'5 and the auxiliary elec-
trode 6, between which electrodes a.lumi-

© nous- dlschalge of an arc.may be formed.
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26 '1s".a battery for heating the filament. 4
to such a degree that there will be sufficient

lonization between the auxiliary. electrode -
and -the -anode 'to. provide for the desired
- luminous.’ discharge.:
discharge, ‘andy consequently, the .condue-

The- amount of: this

: tivity between the auxiliary electrode- and

" the anode is dependent upon the: iohization -
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produced: by said ‘cathode. ~For 'a  given

- value-of the battery 26 the thermionic:emis-
sion. ‘of the cathode’ also depends upon ‘the
“potential of’ the control electrode '8, the

steady value: of which-is determined hy the
source ‘of voltage 28. 29 is a transformer
by means of Whlch coscillations from ~the
source 30 may: be impressed upon ‘the elec-
trode 8, thereby varying:its potential. ‘This
will cause - corresponding changes -in the
electron emission ‘from said cathode, thereby
providing - means  jfor: controlling the are
current between ‘electrodes 5 and 6 in ac:
cordance with the oscillations: from source

30. resulting in the production of amplified -

oscillations. . “These amplified oscillations, by

 means ‘of ‘the transformer .32, may be im-
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pressed upon a suitable Iecerver 33 or upon
any ‘suitable ‘Lpparqtus desired.

TIn order to increase:the thelmromc dig<

- charge of 'said cathode, a battery 27 is pro-

‘ v1ded
50

between the’ hlament 4 and the auxil:
iary electrode 6, the negative: telmlnal of

'whach is connected to szud filament.

©Ais: the: battery 25 'is generally 1awe in

| valie, say, in the nelghborhood of two hun-
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dred volts, it is. preferable that the direct

-ovirrent ' from- the battery 25 shall not pass
throvgh primary winding 34 -of the’trans-
former 32,48 the' current may be large

ehough to mavnetlze this winding to a con-

. siderable’ extent thereby preventmcr it from
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performing its proper function. = A’ large

‘condensei 35 'is; therefore, inserted  to pre-

vent “ithe dlrect ‘current  from ' ‘passing

throtgh said winding, bitt offering a- negli-.
bl m&pedfmce to the oscillations 'in said

current 36 is g ohoke coil for affording

ponent between electrodes 5 and 6.
These “above

but at the same time are-such as to’

potential- of isaid ¢

“tween: sald cathode .and

1,426,801

an easy path for the direct current ‘com-

alternating ‘eurrent, however, ¢ cannot pass
through s‘ud chol\e c011 on. account of its
high 1mpedance §

It 15 ‘obvious: ‘that thls 1nvent10n is ‘not

What is clalmed is:

1. A discharge device COIllpI‘lSlng a'tube
operating” with. a’- Juminous discharge :and
having an-anode; a cathode; a control elec-
trode, “and an. apertured: screen; said screen

- The

70

limited to the application illustrated in Fig.
2, but may be used in any suitable manner
in any e e1ect11c system in which it is desired
to- reinforce oscﬂlatlons of any frequency
-or-form,. , : ‘
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dwldmg the space. between: said anode and £y
cathode into separate parts and having & size -

substantially the same as’a cross-sectlon of
the tube at the- pomt Where the screen s
located.

85

: 2. Insan electrical: system a drscharge de- g

vice ‘comprising a tube having:an anode, a
cathode, “a control electrode in-close prox-
imity to said cathode, and a perforated elec-
trode dividing:the: space between ‘said anode

90

and cathodey said: perforated-electrode being - Lo

8. In an-electric system ‘a-vacuum. tube

substentlally of the same size'as-a cross Sec- "
tion of said tube taken at a: pomt Where s'ud‘
' perf01ated electrode is located.
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coruprising ‘two' ‘electrodes, means: for pro- -

ducing’a laminous discharge ‘between said

electrodes, a cathode adapted to control said

luminous. discharge, and a control electrode
for said cathode Whereby said luminous' dis-
charge may be varied:i

trol: ‘electrode,  and
means for supplymg variable: potentlal be-
d C(mtrol elec-j

trode

100

naccordance with the i
105

4N ther‘mlomc dlscharge ’tu’oe ccgnpns-

mo anfevacnated: vessel; said’ vessel contain~ -

‘ing an anode;an’ *auxﬂlary cold electrode, a

ther mioic cathode ‘adapted to ‘alter the con:
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duictivity between said anode and ‘auxiliary g
electrode, atid a control electrode adapted to ~

regulate the thermionic discharge of “said

athode in“a  predeterminéd “manner, said

auxﬂlary electrode being of substantmlly the

same ‘size” 4S A Cross’ sectlon iof said tube

“taken at the point- where sald auxﬂlary elec-

trode is Toeated: :

5. Tnian dlectric: system 2 dlsch'lrge dev1ce' o

comprlsmg o tube, said tube containing a
gaseous . medivm, ‘an’ anode & therfmlonlc
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cathode  and “an auxﬂmr’y electrode said-

(r“uxrh'uy ‘electrode eonta,m,],ng perfora;tlons
and intersecting the space between 'said cath-
ode and ‘akode, electrical connections  be-

tween said’ a,u*:lhary elebtljode and sdid cath-
aid-tube and” exter- -

ode ‘and ‘meéans-withi
il o satd auxiliary’ electrode ‘for ‘control-
Linig “Hhe Vthiérmionic” scharge " from safd
cathode in accorda,nce Wlth swnals to be re-
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peated, the distance butweﬂ'l said ezternal
means and said cathode being less than the
distance between said’ aux 111‘1ry electrode and
said cathode.

6. A discharge devme Comprlsuw an evac-
uted vessel, said vessel containing a gaseous
1n'1te11f11 at a low pressure, an anode - ther-
mionic cathode, an auxiliary cold electrode
adapted to dWlde the space between said
cathode and anode into a luminous and a
non-luminous part, and a control electrode
adapted to control the thermionic discharge
from said cathode in accordance with sig-
nals to be repeated.

7. In an electric system a discharge device

comprising an evacuated vessel, gaid vessel

containing an anode, a cathode, a perforated

electrode adapted to divide complete]y the
space between said anode and cathode into
two parts, and a control electrode on the op-
posite side of said cathode from said perfo-
rated electrode and adapted to control the
lonization stream hetween said cathode and
anode, means for supplying a variable po-
tential between said cathode and said control
electrode and means for maintaining said
control electrode and said pérforated elec-
trode at normally different direct current
potentials with respect to said cathode.

8. A vacuum tube comprising an anode, a

-cathode, a control electrode, and a per’mrated

eleetrode between said cathode and anode, a

source of voltage between said anode and .

cathode, and means for maintaining said
perforated electrode at a potentnl inter-
mediate the potentials of said anode and
said cathode, the distance between said per-
forated electrode and said cathode being

. greater than the distance between said con-
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trol electrode and said cathode.

9. ‘A vacuum tube comprising an anode, a
filamentary cathode, a control electrode and
a screen electrode, a source of voltage be-
tween said anode and cathode, said screen
electrode being adapted to divide the space
between said anode and cathode into a lumi-
nous and non-luminous portion, and means
for maintaining said screen electrode at a
potential intermediate the potentials of said
anode and said cathode.

10. In an electrical system, a vacuum tube
comprising an anode, a filamentary cathode,
a third electrode for contiolhnO‘ the electron
emission from said cathode in accordance
with signals to be vepeated and means for

~dividing the space between said cathode

and said anode into a luminous and non-
luminous portion.

11. In an electric system a vacuum tube
comprising an anode, an electron emitting
electrode, means comprising a third elec-
trode for controlling the emission of said
electrode, and means comprising a screen
electrode for preventing substantial ioniza-
tion in the space near said cathode,

- 12.'In"an electric system a vacuum' tube
comprising an anode, a cathode, means com-
prising & third electrode for controlling said

cathode, a source of voitage between. said

anode and cathode, a pﬂrtmn of the space

between said anode and cathode being lumi-
nous, and means for preventing said lumi-

nescénce from appearmg in the 160‘1011 of

said cathode.

13. A vacuum tube having an anode, a

cathode, an auxiliary plate electrode, a source
of _Voltage for said tube, and means whereby
the space between said anode and said
cathode is divided into two portions in Whlch
occur dissimilar discharges.

14. A vacuum tube having an anode, ,
cathode, a control electrode for said cathode,
a screen electrode between said cathode and
said anode, means.for heating said. cathode,
an external circuit between said anode and

cathode comprising a source of voltage and
an impedance device, said screen electrode
being connected to an intermediate point in

8.
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S‘ud circult in such a manner that said

source is also included between said screen
and said cathode, and a circuit between said
cathode and said control electrode contain-
ing a source of steady voltage and a source
of variable voltage.

15. A vacuum tube having an anode, a
cathode, a control electrode for said cathode,
a fourth  electrode located between said

cathode and anode, a source of voltage be--

tween said anode and cathode, and means
for maintaining said control electrode and
said fourth electrode at a ‘positive potential
with respect to said cathode.

16. A vacuum tube comprising an anode,
a cathode, a control electrode and a screen

electrode, an external circuit between said

anode’ and cathode containing a source of
voltage and a winding of a transformer, said
screen electrode belnrr connected to an inter-
mediate point in said circuit, an external
circuit between said control electrode and
said cathode containing a winding of a
transformer, and means - for maintalning
said control electrode at a positive potential
with respect to said cathode, the distance
between said control electrode and said
cathode being less than the distance between
said screen and said cathode.

17. A vacuum tube containing a stem pro-
jecting into the interior of said tube, and
a plurality of discs of conducting material
symmetrically supported by said stem as an
axis.

18. A vacuwm tube contalnmg a stem pro-
jecting into the interior of said tube, a plu-
rality "ot parallel disc electrodes in said tube,
each of said discs lying in a plane at rlght
angles to said stem, and each of said discs
belno symmetrlcwllv supported by said stem.

19. A vacuum tube containing a plurality
of disc electrodes and a glassstem attached
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" to.. the base of sald tube and prOJectm«r electrode. and -said 'anode ‘into a:luminous 10

through the center of each of said discs, “and non-luminous portion, the distance be--

whereby said discs may be supported. tween said means and said electron emlttmg '
-20.-In an electric system, a vacuum tube electrode being greater than the distance be-

5 comprising. an anode, an electron emitting tween said thu'(f electrode and said cathode.
electrode, a third electrade for controlling - In witness whereof, I hereunto subscribe 15
the. electron emission in .accordance with my name thls 20th day of March A. D, 1917
signals to be- repeated and means for divid-

; 1ng the space between said electron emlttmg ! . WILLIAM WILSON




