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ROY ALEXANDER WEAGANT, OF ROSELLE, NEW JERSEY, ASSIGNOR, BY MESNE
ASSIGNMENTS, TO RADIO CORPORATION OF AMERICA, A CORPORATION oF
: DELAWARE., _ . o
o ‘ o : VACUUM-VALVE DETECTOR,

1,379,706, ) - Specification of Letters Patent, . Patented M[ay 31, 1921,
o Application fled Merch 10, 1917. Serial aro, 153,084, .

T'o all whom it may concern: ’ or accumulates on the interior wall of the
Be it known that I, Roy ALEXANDER tube in the vicinity of its location.
WEeaeanT, a citizen of the Ufited States, The aceompanying drawing illustrates the 55
and residing in the township of Roselle, preferred embodiment of my invention.
"6 county of Union, State of New J. ersey, have ~ F igure 1 shows the complete vacuum tube

- made certain new and useful Improvements “with its two inclosed electrodes, the guard
‘in’ Vabuum'-Va;lve- Detec@om, of which:the ~device, and the exterior control electrode A
following is a specification. connected in the circuits of a wireless tele-. 80

This invention' relates to vacuum valve graph receiver. Fig. 2 shows the tube in
10 devices used to detect or amplify electrical perspective omitting the exterior control

- oscillations of audio or radio frequenc%, of element to make clear the relative position
the general type described in Fleming U.-S. of the parts. '

Patent 803,684, and particularly to those - The tube, £ is of glass, evacuated tq any 65

- having -a structure similar to the valve dis- desired degree. The hot electrode is g fila-

16 closed in my prior application, Serial No. ment, £, and the cold electrode, ¢, is a wire

- 18,644. L , ' of metal preferably including helical turns,

- In'using devices like that shown in my 5. The wire forming electrode ¢ is pref-

- said application comprising an exterior con- erably of small diameter and is preferably 70

“ . trol element, which element, when its po- placed to embrace the central axis of the

20 tential - is raised by a received impulse, tube, its tip pointing at the cathode, The

" projects an electro-static field into-lt_he-pa,‘th -guard device, d, is in the form of a ring,

- of the electron stream, difficulty ‘has been and is supported at 7, preferably in contact
experienced from strong electrical disturb. with the inner wall of the tube as shown, 76
ances which rendered the tube or valve tem- and is electrically connected to filament, f#,

26 porarily inoperative, varying in time from . by a metal wire conductor, 8. The guard
a fraction of a second to ten or fifteen min- device is preferably located so as to sur-
utes. This difficulty is of a serious nature round the space between the electrodes, as

in the commercial use of the device as inter- - shown in the drawing, but good results may 80
- ruption of the functions of the tube occur  also be had by placing it around the hot
80. every time such strong electrical disturb- flament. Al of the above mentioned parts
ances take place. The object of this inven- are sealed in the tube.. Outside the tube, ¢,

- tion is to overcome or obviate the defects is an electrostatic contro] element, ¢, pref-
named. I accomplish this object. by the im- erably a cylinder of brass or copper fixed 85
proved arrangement described herein. This firmly onto the exterior surface of tube, ¢

- 88 arrangement includes a vacuum tube, two In extent, this element, e, preferably in-

- - electrodes, one of which is preferably heated, closes all the active area of electron” fiow
and a guard device located -wthin the including elements ¢ and /5 and may even
vacuum. The electrodes are preferably so overlap this area. Thus the guard device, 90

- disposed that they are comparatively close .d, always lies within the zone covered by

40 to each other at one point only, and the the control element . Moreover, -the de- -
mean distance separating them is compara- vice d extends over only a relatively small
tively great compared to the distance at portion of the part-of the tube in which -
that point. This is desirable in that it pro-- the electron flow occurs, _ 98
vides a short path for a portion of the lec. . The circuit shown in F ig. 1 is well known

6 tron flow and tends fo make the elec. for use with vacuum detectors, The an-
tron flow continuous notwithstanding static, tenna, a, adjustable inductances 9 and 10 as-
The guard device refeired to is preferably sociated as transformer coils and the ad-
in the form of a ring and is preferably dis- justable condensers, 11 and" 12, are well 160

. posed at-or adjacent the point ‘where the -known. _ The battery #, 18 in circuit with

80 electroded dpproach each other and is electri- head telephone, 14. The circuit, 15, is con-

+ cally. “condideted to the hot electrode. It mected to the cold element, ¢, and the hot
bperates to dischaigs any eharge that occurs element, . The heating i)‘f‘fttery and ads
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justable resistance are shown at 16, 17. The

velectrical connections 18 and 19 electrically
unite cold element ¢, and control element e,
to opposite terminals of coil 10, and the con-
denser 12. : .

In operation by proper adjustment of bat-
‘tery, @, the heating means 16, 17 and the
condensers, 12, the tube may be used as a
detector, amplifier or generator of oscil-
lations. When static or other effects tend to
cause the tube to become “plugged,” that
is, to suspend its functions, the guard de-
vice prevents the accumulation of a charge
on the interior of the walls of the tube, and

thus maintains the device in operative con- -

-dition.

“While I have described only one modifi-
cation of my improved device, I am aware
that other modifications may be made by
those skilled in the art and T desire pro-
tection for all such modifications as come
within the scope of my claims.

What I claim is: _

1. A vacuum tube device of the kind de-
seribed, comprising an evacuated vessel, a
hot electrode and a cold electrode sealed

within said vessel, means for discharging

a charge on the interior wall of said vessel,
said means located intermediate said elec-
trodes, and means whereby said first men-
tioned means is maintained at the same po-
tential as said hot electrode. .

9. A vacuum tube device of the kind de-
scribed, comprising an
hot electrode and a cold electrode sealed
within said vessel, a control element lo-
cated outside said vessel in close proximity
to its walls, a device for discharging a
charge on the interior wall of said vessel,
and means whereby said device is maln-
tained at the same potential as a portion of
said hot electrode.

3. A vacuum tube device of the kind de-
seribed comprising an evacuated vessel, a
hot electrode and a cold electrode sealed
within said vessel, a “control element lo-
cated outside of the vessel, a metallic wire
ring located within said vessel in close
proximity to its walls, and means whereby
said ring is maintained at the same poten-
tial as said hot electrode.

4. Tn a device of the character described,
a vacuum chamber; a hot electrode, and a
cold electrode, separated,
chamber, and so arranged that the mean dis-
tance between all parts of sald electrodes is
relatively great as compared with the dis-
tance between a point on one and a point on
the other, in combination with a device lo-
cated intermediate said elements for dis-
charging a positive charge on the interior
wall of said chamber, and means for main-
taining said device at the same potential
as said hot electrode.

5. In a device of the character described,

" said hot electrode,

evacuated vessel, a

sealed within said,

1,379,708

a vacuum chamber; a hot electrode, and a
cold electrode, separated, sealed within said
chamber, and so arranged that the mean dis-
tance between all parts of said electrodes
is relatively great as compared with the
distance between a point on one and a
point on the other in combination with a
device 16cated intermediate said two ele-
ments for discharging a charge on the in-
terior wall of said chamber, means for main-
taining said device at the same potential as
and a control electrode,
located outside said chamber, in close prox-

70 .

75

-imity thereto. .

6. In a device of the character described,
a vacuum chamber, 2 hot electrode, and a
cold electrode, separated and sealed within
aid chamber so that the mean distance be-
tween all parts of said electrodes is rela-
tively great as compared with two points,
one on each electrode, in combination with a
ring shaped device located intermediate said
electrodes for discharging a charge on the
interior wall of said chamber and means for
maintaining said ring at the same poten-
tial as said hot electrode. -

7. The combination with a thermionic de-
vice of an external electrostatic control ele-
ment therefor, and means for discharging a
charge produced on the interior of said de-
vice when said element is charged.

8. The combination of a thermionic de-
vice having an anode and a hot cathode
therein, of an electrostatic conttol element
supported by the thermionic device for rap-
idly varying the value of the thermionic
current between said electrodes, means for
indicating changes in value of said current
and means for discharging a charge pro-
duced on the inner surface of said device
when said element is charged.

9. The combination with a thermionic de-
vice having an anode and a hot cathode
therein, of an electrostatic control element
associated with the thermionic device for
rapidly varying the value of the thermionic
current between said electrodes, means for
indicating changes in value of said cur-
rent and means for discharging a charge
produced on the inner surface of said device
when said element is charged, said means
being electrically connected to a portion of
said cathode.

10. The combination with a thermionic
device having an anode and a hot cathode
therein, of an external electrostatic control
element therefor, and means_for discharg-
ing a charge produced on the interior of
said- device when said element is charged,
said discharging means being connected to
said cathode. :

11. The combination with a thermionic
device having a spaced anode and cathode
of an external electrostatic control element
therefor extending the entire distance be- 180
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tween said anode and cathode, and means
for discharging a charge produced on the
Interior of said device when said element is
charged.

12. As an article of manufacture, a
thermionic device having an anode formed
with a wire-like portion pointing toward the
cathode having its end separated therefrom
by a distance relatively small as compared
with the average distance between. sald
cathode and anode.

13. As an article of manufacture, a ther-
mionic device having an anode formed with
a substantially straight tip pointed toward
a hot cathode having its end separated there-
from by a distance relatively small as com-

pared with the average distance between
-said cathode and anode.

14. As an article of manufacture, a ther-
mionic device having an anode formed with
a substantially straight tip pointed toward
2 hot cathode, and a guard ring whose plane
is close to the end of said anode and which
is connected to said cathode, .

15. As an article of manufacture, a ther-
mionic device having an anode formed with
a substantially straicht tip extending to-
ward the hot cathode, a guard ring whose
plane is ciose to the end of said anode and

A=)

which is connected to said cathode, and an
external electrostatic control element.

16. A vacuum tube device of the kind de-
scribed comprising an evacuated vessel, a
heated filament and an electrode sealed with-
in said vessel, a source of continuous current
having its negative pole connected to said
filament and its positive pole connected to
said electrode, an electrostatic control ele-
ment for the thermionic current, means for
discharging a charge produced on the inte-
rior of said vessel when said
is charged and means whereby said first
means 1S maintained at the same potential
as a part of said cathode,

17. A combination of an evacuated vesse]
having an anode and a hot cathode therein,
of an electrostatic control element supported
by said vessel in close relationship with the
electron stream between said electrodes
whereby, the value of the thermionic current
therebetween may be rapidly varied, means
for discharging a'charge produced on the
interior wall of said vessel when said control
element is charged and means whereby said
first means is maintained at the same poten-
tial as a part of said cathode,

ROY ALEXANDER WEAGANT.
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