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HOWARD F. BARKLEY, OF GREAT BARRINGTON, MASSACHUSETTS .

ELECTRICAL TUBE

~ Application filed December 27, 1929. Serial No. 416,920,

" This invention rélates* to electrical tubes. vide a choke for high frequency oscillations,

It is among the objects of the present in-
vention to provide a novel and impf’oqu
‘vacuum tube particularly adapted to radio

b work, in which the grid is formed in such
- manner as to have an inductive effect.
vide an inductive grid vacuum tube adapted
10 be used asa detector, an amplifier, or a modu-
lator. S
‘A further object of the invention is to pro-
vide a radio tube of improved and novel con-
struction, the arrangement being such that
the
ably positioned between the plate and fila-
ment of the tube. S e '

15

clude the novel structural combination and
interrelation” of parts, whereby the whole
forms a ‘simple, improved and efficient vacu-
um tube which provides for maximum effi-
clency and which will reduce the discharge of
high frequency oscillations therefrom.
‘Other objects of the present invention will
be apparent from a consideration of the fol-
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lowing specification taken in conjunction

with the accompanying drawings, in which

Figure 1 is a side elevation of a vacuum
tube formed in accordance with the present
invention, and in which the envelope is par-
tially broken away to show the elements of
the tube;
Fig. 2 is a transverse section taken on the
line 2—2 of Fig. 1;

IFig. 3 1s a sectional view taken on the line
3—3 of FKig. 2; ] |

Fig. 4 is a view of a detector circuit uti-
hizing the present tube; |
40" TFig. 5 is a similar view of an amplifying
circuit; ' |

Fig. 6 is a view of the tube used as a modu-
lator in an electrical circuit.

In connection with the present invention,
there is provided a vacuum tube in which
the grid has a substantially inductive charac-
teristic. The grid receives its inductive char-
acteristic by its coil formation. The experi-
mental operations of the tube indicate that
° the inductive characteristics of the grid pro-
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for use 1n various types of radio circuits, to

grid constitutes an induction coil prefer-

the inductively related turns of the coil grid
providing a uniform grid potential and: act-

ing as a choke for the high frequencies. Tt ..

r
a

will be clearly understood that this theory 5°

, -~ 1s tenable on the grounds that the phase rela-
A further object of the invention isto pro--

tionsof the high frequency alternations im--

posed on the grid will ‘be at variance in the

various turns which have inductive relation, -
thus ‘tending to offset any such oscillation 9°
with respect to its control‘of the filament-to-
plate ‘discharge in the tube. ' This theory of
operation of the tube is based upon the con-
ventional theory of operation of inductive
colls. It will be ‘understood, however, that
the invention is not confined to such theory.

65

. . . .. - The experimental results from the use of ¢
Other objects of the present invention in- perimental results'from the use of the

tube have been found to show that the tube

acts as a successful obstructor for the output g

therefrom of high frequency oscillations, In.
the operation of the tube, it.has also been
found that greater tube efficiency is realized,
and from the theory above propounded, it

will be seen that such efficiency would nor- 75

mally result in view of the fact that a sub-
stantially great grid surface is provided by
the construction set forth and by virtue of
the fact that the entire grid surface is of sub-
stantially equal potential at all times, the re- 80
actions of the inductive relation of the coils
providing not only a damper for high fre-
quency oscillations, but also 4 uniform grid
potential throughout the length of the grid -
and a grid potentially _
ductive characteristics thereof,

By referring more particularly to Figs. 1
to 3, inclusive, of the drawings, it will be seen
that the preferred embodiment of the present
invention is in basic characteristics substan- 20
tially similar to vacuum tubes now in use.
The tube includes a base 10, which supports
the conventional enclosing case or envelope
11, which is evacuated in the usual manner, a
getter or keeper, or both, being utilized if de- %°
sired to maintain the proper exhaustion of
the tube. -Supported from the base 10 and
within the tube, the conventional glass or
other insulating support 12 is provided. Ex-

tending upwardly in the tube from the center 1%

intensified by the in- 85
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of the support 12, a central filament-support-

ing stem 13 is provided, which extends away

from the axis of the tube to clear the plate

orid and filament space, its upper end 1in-
o cluding an inward extension 14 which sup-
ports the central uppermost portion of the
filament 15. The ends of the filament are
supported upon stems 16 on either side of
the stem 13, conductors 17 being lead there-
from through the support 12 to the tube con—
tacts in the usual manner.

On either side of the stems 16, supports 18
are provided, the upper ends of which in-
clude glass or other suitable non-conducting
sheaths 19, which are provided with suitable
ears 20, the ears of one sheath being stag-
gered with relation to the ears of the other
to provide for the inductive coil winding of

the grid element 21.. One end of the grid ele-

10

16

20.

support 12 and is electrically connected to a

conductor 23. The eonductors 29 and 23 are

felectrlcallv_ connected in the usual manner

with extending contacts of the base.10, the

electrical connection in the circuit being llus-

trated in Figs. 4, 5 and 6. The elements of 4

the tube are completed by the provision of
“Yan encircling plate 24, which surrounds the
filament and orid assembly in spaced rela-
tion thereto, the plate being supported by
end supportmg stems 25 of the base 12.
%% Jthe filament 15 is energized, the arrangement
being such that electrons pass therefrom to
the plate 24. In such passing the electrons
are affected by the potential of the grid in
40__‘,the usual manner of vacuum.tube operation,
“*whereby the tube may be used as detector-
amplifier or modulator. In the construction

herein presented, the electrons emitted from

the filament 15 pass between the inductively
g5 related coils of the grid filament 21. The
coil convolution of the orid filament is be-
lieved to provide a substantlally uniform field
of potential which affects the filament-to-
plate emission. It is also believed that the
50- JInductive relation of the turns of the grid
filament provides for a damping or cholz;mﬂ*
of high frequency potential changes thereef
1t being seen that the potential changes in one
turn of the grid filament will affect in the
usual manner r of inductive theory, the poten-
tials of the other turns of the grid filament.
Thus high frequency oscillations will be
damped and prevented from permitting their
influence to reach the output circuit of the
tube. The magnetic effect of the inductive
relation of the coils will also be seen to in-
crease the effect of the grid, whereby its ac-
tion will provide for increased efficiency of
the tube in all of its various possible uses.
Referring more particularly to the dia-
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*,ment extends upwardly from the support 12,
being connected with a conductor 22 therein,
while the opposite end leads back into the

In the theoretical operation of the devlee _

1,897,880

grammatic lustration of a circuit embody-
ing the present invention, it will be seen
that F1g. 4 discloses a receiving circuit in-
cluding the resonant circuit within which
the se0011dar_ of an mput transformer T 1s
connected by a conductor 22 with the induc-
tive grid 21 of the vacuum.tube. The grid is
also connected by a conductor 28, Wlth a re-
sistance capacity unit R and variable con-
denser C, the circuit being completed by the

- ‘connection of the opposite end‘of the second-

ary transformer coil with the condenser C.

~“The lnput circuit 1s also connected with the
_filament in the conventional manner, where-

by substantial negative biasing for the orid
potential is prov1ded In this.circuif as Well
as in the circuits illustrated in Figs. 5 and 6,

the grid is shown connected as a part of the;
mput circuit, both ends being connected in.

the 1input Cchmt The usual biasing of the

tube is provided in the customary. manner,

and, if-desired, an external inductive coil is
prov'lded assocmted with the inductive coil
of :-the grld as shown in Figs.'5 and 6. . By
such provision any.. danger of electronic loss
of the tube is avoided. *

The operation of the circuit shown.in: F1g '

1s substantially that of the operation of the
conventional vacuum tube as an amplifier, the
advantages of the preesnt tube being that
high frequencry oscillations are damped out

in the manner hereinbefore deecrlbed and

improved e{ﬁcwncy of the tube is accom-
plished. -

Referrmg nore partlcularl to F; 1g

may also be connected in the circuit for use as
a detector.

indicated by the reference numeral 22, the
orid by 21, and the output by the numeral 23.
The variable condenser C is utilized in the
conventional manner, the grid in this case
being also biased by the
filament and an external inductance I for
the grid circuit is provided.

The operation of this form of the tube is

1n the manner of the operation of conven-
tional thermionic relay detectors, the exter-
nal inductance I being arranged to load the

~return circuit of the grid to prevent ionic

loss trom the tube..

In connection with Fig. 6, it will be seen

that the tube is here associated in the circuit
to be used as a modulator. The grid 21 is
provided with an input 22 and the output 23.
The output includes an external inductance
1 used in connection with that form of circuit
shown in Fig. 5. The modulating trans-
former T is shown in this circuit, whereb

modulations may be imposed upon the ﬁla-—
ment 21 through the connections of the sec-
ondary of the transformer T with the input
21 and output 23 of the grid. The operation
of the tube in this form of the invention is
also substantially that of the operation of

. b of
the drawings, it will be seen that the tube

In this circuit the grid input is

potential of the
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~ probably due to the ma

1o _
. From the _ s
" the invention provides a tube in which higher
~ efficiencies both as to energy transfer and to
~ blocking of high frequency discharge, 1s pro-
vided. The theoretical discussion of the op-
eration of the tube is merely by way. of ex-

15

particularly

~ the conventional tube, with the exception of

~ the fact that prevention of high frequency
 oscillation discharge 1s. provided, this being
important 1n- connection ~with
currents modulated in the manner herein

“shown. The improved efficiency of the tube
to the magnetic relation of the
rid filament in the manner
herein discussed, will also be noted in this

turns. of the g

foregoing it will be seen that

~ planation, and the invention is In no way

20

confined to such explanation. It will be un-
derstood that further experimentations with
the tube will disclose other factors which re-

sult in the improved operation of the tube
“and thus the theoretical ‘discussion 1s 1n No

~ way confined to the spirit or scope of the

~ appended claims.

25

- vention is only
. that numer

- 80

. Tclaim: -

o 1. A radio

that the structural presentation of the m-
by way of illustration and.

ous changes, modifications, and

‘the full use of equivalents may be resorted

of the appended claims. =

" to without departing from the spirit or scope

- ductance in one of said conductors, a trans-

. former electrically connected with the con-

~ ductors, the said connection of the transform-

s
B0

.55

- er with the conductor having the external -
40 Juctance being between the external induc-
~ tance and the vacuum tube. -~
2. A circuit including
~ ing an inductive ,
~trically connecting the grid with the input of
said tube, an external inductance in one of
“said conductors, a modulating transformer
- electrically connected with the conductors,
~ the said connection with the conductor having
~ the external inductance being between the

a -vacuum
orid, two conductors elec-

0 external inductance and the vacuum tube.

tions, a condenser 1n
connection, a condenser in one of the conduc-
tors between the electrical connections, and
a ground at the other conductor between the
electrical connections. B

said electrical connections and the tube.

"~ HOWARD F. BARKLEY.

impedance in one of the electrical connec-

6. A radio circuit including a vacuum tube
having an inductive grid, two conductors for |

.:"_'él.ectriqaliy :_Qo.nﬁe'étiilg both ends of éaid.grid o
‘with an input of said tube, two electrical con-
nections between the said two conductors, an

the other electrical 0

electrically connecting both ends of sa’id'grid._
Wlth 3»11 mputof said tube, tWo .'elec.trical con- . - .
nections between the said two conductors, an

impedance .in one of the electrical connec-
‘tions, a condenser in the other electrical con- -
nection, a condenser 1n one of the conductors

between the electrical connections, a ground '

‘at the other conductor between the electrical
‘connections, and an inductance In one of the
‘conductors between the electrical connections . .
“and the tube. .

R '
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SpIri C the 7. Aradio cireuit including a vacuum tube
Tt will also be understood | '

having an inductive grid, two conductors for -

electrically connecting both ends of said orid 20
with an input of said tube, a condenser in one

“conductor, the other conductor being oround- .
ed, and an electrical connection having. an

~ impedance between the two conductors. 95 o

8. A radio circuit including a vacuum tube *°

electrically connecting both ends of said grid
with an input of said tube,a condenser inone .
‘conductor, the other conductor being ground-
ed, and an electrical connection having a
* condenser between the two conductors. -
9. Aradio circuit including a vacuum tube

~with an input of said tube, a condenser 1n one
~ conductor, the other conductor being ground-
tube hav-

ed, an electrical connection having a condens-

er between the two conductors, and an induc-

tance in one of the conductors between the "11'0']3 R

3. A radio circuit including a vacuum tube

' having an inductive grid, two conductors for

electrically connecting both ends of said grid

 with the input of said tube, two condensers
electrically associated with one of said con--

- ductors, and conducting means around one

~ ofthecondensers.. .
4. A radio circuit including a vacuum tube
~ having an inductive grid, conductors con-

.80

0 nected to both ends of said grid for impart-
~ ingthereto alternations from an input means,
and an inductance in one of said conductors

85

5. A radio circuit including a vacuum tube
having an inductive grid, two conductors for

e having an inductive grid, two conductors for
o circuit including a vacuum tube

~ having an inductive grid, two conductors
"~ “electrically connecting the ends of the grid

35 with the input of said tube, an external m-

- having an inductive grid, two conductors for
‘electrically connecting both ends of said grid
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