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UNITED STATES

1699 011
PATENT OFFICE

EDMUND GUYER MURPHY, OF BROOKLYN, NEW YORK.

VACUUM TUBE,

Apphcatwn filed -December 7, 1925.

Th1s invention relates to improvements in
“vacuum tubes and more particularly to a

“mode of construction of vacuum tubes where-
by the electrodes of a vacuum tube may. be"

simultarneously regulated and conserved in-
dependently of outside control apparatus.

One of the objects of this invention is to-
provide means in a vacuum tube whereby a
plurality of cathodes may be energized and
deenergized simultancously or each cathode
may be individually energized and deener-
glzed as selected.

Another object of the mvontlon is to pro-
v1de means in a vacuum tube whereby a vacu-
um tube of the dry cell or low power and volt-
age type may be instantaneously converted
into a vacuum tube of the storage battéry type

© or alternating current type of comparatwely
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high power and output.

Another object of the invention is to pro-
vide means in a vacuum tube -whereby the
cathode and grid electrodes may be-controlled’
independently of outside attachments and
the "cathode safeguarded zwamst excessive
current applications.

A further object of my invention is to
effect neatness and economy of construction
in radio signalling apparatus by the elimina-
tion of as many external control attachments
as possible. .

(gther objects and advmtages of my in-
vention will be more fully understood when
considered in connection with the following
detailed description and the accomp‘mylnn'

e

5 drawing i in which:

Fig. 1 is a side elevation of a vacuum tube
embodying my invention.
Fig. 2 is a cross section taken on line 2—2.

lof Fig. 1 with the upper part of the tube

partly broken away and showing the plural-
ity of cathodes.

“Fig. 3 is a cross section of a modification
of the form shown in Fig. :

Fig. 4 is a detail view of the element used
for energizing and deenergizing the cathodes
by comipletion of the feed circuits.

Fig. b is a cross sectlon of a vacuum tube
whereln one cathode is employed with the-
regulating element shown in the base of the
tube.

Fig. 6 is a detail view of the reo'ulatlno ele-
ment used in the tube shown in Flg 5.

Fig. 7 is a side elevation of a modlﬁcatlon
of my invention wherein means are incorpo-
rated for regulating the' cathode and grid-
electrodes of a vacuum tube s1mu1taneously

tion with storage batteries.
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Fig. 8 is a cross section taken on line 8—8

F1g 7.

Fig. 9 is a cross section of a vacuum tube
wherein the grid electrode alone is regulated
by means embodied within the tube.

Fig. 10 is a cross section taken on line
'10—10 of Fig. 9. :

Tig. 11 is a cross section view of a modified
form taken on line 8—8 of Fig. 7 wherein
a plurality of cathodes and the grid is regu-
lated s1multaneously

Referring more particularly to the draw-
ing ‘wherein similar reference characters re-
fer to similar elements in the several figures,
the character A represents.a vacuum tube, B
the base thereof and C the flave supporting
the interior elements. 1, 2, 3 and 4 are the
contact prongs of the tube of which filament
prong 1 is permanently connected to the con-
ducting rod 9 supporting the cathodes, while
filament prong 2 is connected to a metal tube
within the base of the tube by means of which
the circuit is completed through element D,
contacts 7 and filaments 8 and 8. Prong 3
is connected to the grid electrode 10 and
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prong 4 is connected to the anode 12 of which

11 and 14 are the supporting rods respec-
tively.

Tn' the modification shown in Flo‘ 3, cath-
ode 8 may be a filament suitable for energiza-

tion by voltages approximating 114 volts,_

‘while cathode 8“‘ may be a filament suitable
for voltages approximating 6 volts in connec-
Or filament 8
may be adapted for alternatmg current ener-
gization, .

In Fig. 4, one of the circuit completing ele-
ments D is shown in detail. 15—15 are two

‘tubes. of insulating material sealed at each

end by metal caps 16 and 17 and with a plug
18 of non-conducting material separating the
two tubes. Within the tubes 15—15 electri-
cal resistances consisting of strips of metal 19
and 19* of comparatively low fusing temper-
ature are imbedded in plugs of metal 20 i in
contact with the metal- caps 16 and 17. When
the element D is used with the modified form
of the tube shown in Fig. 3, the impedances
will be chosen of different values suitable for
safeguarding the dissimilar filaments 8 and
82 in view of the different voltages required,
smce it is obvious that g current su1ta,ble for*
énergizing a filament requiring six or more
volts would probably destroy a filament of
the 135 volt type.
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. In Fig. 5,5 single cathode is shown with a
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regulating element E by means of which the

filament may be variably energized and de-

- energized by merely altering the position of
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E and without the necessity of external reg-
ulation.

In Fig. 6, the regulating element E is
shown in detail in which the tube 21 of in-
sulating material is closed at each end by
metal caps 22. To the conducting fuse strip
24 which is imbedded in fusible metal 23 at
one end and in insulating material 25 at the
other end, a resistance wire 26 is attached.
The circuit, in this instance, will be com-
pleted through cap 22, metal plug 23, fusible
strip 24, resistance wire 26 and thence to con-

‘tact 7 attached to the cathode 8 illustrated in

Fig. 5. .

In the modification shown in Fig. 8 where-
in the cathode and grid may be simultaneous-
ly controlled, the element F may be a grid
leak of conventional type. The grid circuit
is completed through prong 3, left side of the
divided metal tube H, metal cap 29, metal
plug-30, resistance 31, metal plug 32, right
hand side of the divided tube H thence to

- wire leading to grid element.
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In the construction shown in Fig. 9 where-

in the grid alone is controlled, the grid lead -

11 is shown in electrical contact with prong
7, the circuit in this case being completed
through tube 5 and element E in the manner
indicated in the drawing. .

With reference to the construction shown
in Fig. 2, it will be at the option of the user
to vary the electronic emission betweeen
wider limits than has heretofore been possi-
ble in vacuum tubes. If desired, one fila-
ment at a time may be used up to the period
of the expiration of the natural life of the
filament after which the other filament may
be brought into use by merely changing the
position of the slidabie element D. In this
Torm, both filaments may be energized simul-
taneously with consequent augmented elec-
tronic emission. It is obvious that instead of
single filaments, groups of filaments may be
substituted therefor and these groups may by
the samé means be simultaneously or sepa-
rately and selectively energized and deener-
gized. Should excessive current be applied
either or both of the resistances 19 and 19*
will be melted and the circuit broken where-
by the filament is preserved against acciden-
tal destruction. In this case, it will then
merely be necessary to insert another element
D in order to place the tube in operative con-
dition. When using one cathode only, the

element D is slid to the right or left of its
~middle position whereupon prong 7 engages

in one of the notches completing the circuit in
the manner above indicated.

In the modification shown in Fig. 3, the
tube may be employed as a dry cell tube re-
quiring 114 volts or by a mere shift of ele-
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ment D the tube may be converted into a
power type tube requiring storage batteries
of six or more volts, or alternating current
may be employed for energization. The ad-
vantages oflered by this arrangement for ex-
perimental use, high power amplification,
adaptability to working conditions where
either one or the other source of electrical
energy may not be available, are apparent.
In Fig. 5, a single cathode is employed. In
this form the element E comprises a variable
resistance whereby the filament may be ener-
gized and deenergized variably without re-
course to the customary external resistance
and regulating units.. Here also, a fuse strip
safeguards the filament against destruction
through excessive current. By sliding the
eiement K transversely of the prong 7 which
contacts with resistance wire 26, the current
fed to the cathode. may be regulated. The
cireuit is completed through filament prong
2, metal tube 5, metal cap 22, metal plug 23,
fusible resistance 24, resistance wire 96 thence
through prong 7, filament 8, rod 9 to prong 1.
In the modification shown in Fig. 11, a plu-
rality of filaments 8 and 8* are controlled in
the manner shown in Fig. 2 of the drawing
and additional means are also provided to
control another electrode, in the present in-
stance the grid, as follows:—Prong 3 being
connected to a source of electromagnetic en-
ergy, the current will flow from prong 3 to
left side of lower metal tube H céntrally di-
vided by an insulating strip, through metal

cap on left hand side of element F, interior

resistance strip joining both ends, right hand

nmetal cap, to wire 11 leading to grid.

It will be understood that the details of

the methods and arrangements herein set

forth may be varied and that the general
principles set forth may be embodied in other
analogous organizations widely different
from those illustrated without departing
from the spirit of my invention or the scope
of the appended claims.

What I claim as new and desire to
Letters Patents is:

1. Avacuumtubehaving a plurality of cath-
odes within the tube and a single means re-

secure by

‘movably mounted on said tube whereby the

cathodes .may be simultaneously energized
and deenergized, separately and selectively
energized and deenergized and safeguarded
against destruction through excessive current
applications. '

~ 2. A vacuum tube having a plurality of
cathodes within the tube and a single means
slidably and removably embodied within the

base of said tube whereby the cathodes may

be simultaneously energized and deenergized,
separately and selectively energized and de-
energized and safeguarded against destruc-
tion through excessive current applications.

3. In 2 vacuum tube, the combination of a
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cathode suitable for compar’aﬁvely low volt-
age energization, a second cathode suitable
for comparatively high voltage energization

~and a single means optionally engageable

10

whereby said cathodes may be separately and
selectively energized and deenergized and
safeguarded against destruction through ex-

cessive current applications,

4. In a vacuum tube, the combination of a

cathode suitable for comparatively low volt-.

age energization, a second cathode suitable
for comparatively high voltage energization
and a single means removably embodied with-
in the base of the tube whereby said cathodes
may be separately and selectively energized

" and deenergized and safeguarded against de-

struction through- excessive current applica-
tions. . :
5. In'a vacuum tube having a plurality of

electrodes adapted tobe separately,selectively

- and simultaneously energized, meanswhereby
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said electrodes may be energized, said means
consisting of a tubular member containing a
plurality of resistances and means within the
vacuum tube whereby the resistances may be
selectively chosen to energize the electrodes.

6. A vacuum tube having a.plurality of"

cathodes and means removably embodied
within the base of the tube whereby said cath-
odes may be safeguarded against destruction
through excessive current applications.

7. Within the interior of the base of a vacu-
um tube, circuit making and breaking means
in combination with circuit overload prevent-
ing means, said circuit making and breaking

means and said circuit overload preventing -

means being embodied in a single unit re-
movably insertible in said base.

8. In a vacuum tube having a plurality

of electrodes adapted to be separately and si-
multaneously energized and deenergized,
means whereby the energization and deener-

_gization of said cathodes may be effected

through a series of resistances in the base of

-said tube.

9. A vacuum tube having an envelope con-
taining a plurality of dissimilar cathodes
adapted to be separately, selectively and si-
multaneously energized and deenergized, a
base having an orifice, and means to safe-
guard said cathodes from destructionthrough
excessive currentapplications,said means con-
sisting of a tubular element removably inserti-
ble within said orifice and containing a plu-

-rality of resistances, and means to selectively

place the resistances separately in series with
the cathodes and simultaneously in parallel
with the cathodes. '
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10. In a vacuum tube comprising an up- -

per envelope and a base, a plurality of elec-
trodes within the envelope, an orifice within

the base, a tubular elemeat removably in.

sertible within said orifice, said tubular ele-
ment having a plurality of internal resist-

.ances connected to a plurality of external

contacts on the tubular element, and means to
separately, selectively and simultaneously

energize and deenergize said electrodes by

the shifting of said tubular element whereby
the resistances and the contaets are engaged
with and disengaged from said electrodes.
- EDMUND GUYER MURPHY.
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