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To all whom it may concern: '
Be it known that I, Joun W. SiMmons,

a citizen of the United States, residing at

Cleveland, in the county of Cuyahoga and
5 State of Ohio, have invented a certain new

and useful Improvement in a Combined

Transformer and Electron-Tube Socket, of

which the following is a specification.

My invention relates broadly to electron
10- tube apparatus employed in radio and wire
telegraphy and telephony and other elec-
trical arts, and more particulazly to a com-
bined construction of electron tube socket
and transformer. " :

One of the objects of my invention is to
provide a compact -arrangement for an
electron tube socket mounting and the cou-
pling means which is normally associated
with the circuits containing the elements of
20 the electron tube, whether said coupling

means comprises a conductively connected

impedance, reactance auto-transformer, or
inductive transformer device.

15

Another object of the invention is to im-
B8 prove the general efficiency of the electron
tube circuit by reducing to & minimum the
length of the connecting busses between the
electron tube elements and the transformer
windings when the tubes are employed

30 singly or in cascade arrangement. :
Another object of the inyvention is to pro-

vide a combined electron tube socket mount-.

ing and transformer wherein a maximum
amount of energy is inductively transferred
35 from the primary winding to the secondary
winding with minimum losses existing from
capacity effects so predominant in arrange-

ments of sockets and transformers whers

leads of substantial length are run between

40" the connections on the tube socket and the

terminals on the transformer mounting.

Another object of the invention is to pro-

vide a construction of transformer for

mounting within the base, exteriorly of the

45 base or circumferentially upon that portion

of the: socket enclosing the base of the tube

proper in standard forms. of electron tube
sockets.

‘ :Other and further objects of my invention
will be understood from the following speci-

fication with reference to the accompanying

drawings, in which:

Figure 1 is a cross sectional view of one
form of my combined electron tube socket
mounting and transformer with its wind-
ings positioned upon the exterior of the base
of the socket; Fig. 2 is a partial cross sec-

tional view of a modified form of my com-

bined electron tube socket mounting and
transformer wherein the transformer is
slipped as a unit within the base of the
socket ; Fig. 3 is a plan view of my combined
electron tube socket mounting and trans-
former showing one arrangement of ter-
minals for the electron tubg’elements.and
windings on the transformier; Fig. 4 is a
cross sectional view on line 4—4 of Fig. 3
showing a modified arrangement of my elec-
tron tube socket mounting and transformer
wherein the transformer windings are ar-
ranged about that portion of the socket
which encloses the electron tube base proper;
Fig. 5 is a schematic .view showing the
closely related arrangements of a plural
number of electron tube sockets with inter-
connected transformers which is possible in
my -~ construction of ‘combined socket and
transformer; and Fig. 6 is a wiring diagram
illustrating an electron tube with connec-
tions to its associated transformer.
Heretofore in the art it has been the prac-
tice to assemble electron tubes and trans-
formers interconnecting the output circuit
of one tube with the input circuit of a suc-
ceeding tube assembled at substantial dis-

tances between the tubes and the trans-

formers. This has been necessary by reason
of the separate construction of the tube

formers. The separation has inherently in-
volved an increase in capacity between the
electron tube circuits with a decrease in the
overal] efficiency. The physical space occu-
pied in the broadcast receiver has been
necessarily large when employing prior con-
structions, and the reduction in space ac-
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complished by my construction with inherent
improvement in operation are particular
features of my invention. :

Referring more particularly to the draw
ings, I have illustrated the invention as:
showing a combined radio frequency ampli-
fying transformer and an electron tube
socket mounting. It is to be expressly
understood that my invention is not Hmigted
to the radio frequency amplifying trans:
former construction for an audio frequency
transformer may be used in my combined
construction with equally satisfactory
results. L

Reference character 1 indicates an elec-
tron tube secured within a standard socket
2 by means of bayonet slot 8 and cooperating
pin 4, or by any other suitable means. The
contact pins represented at 5 and 6 on the
base of the tube 1 forming connections for
the electron tube elements may be secured
either in sockets or may contact with
resilient leaf springs 8,9, 10 and 11 secured
by binding posts 12, 14, 15 and 16 in the
wall of the socket mounting 2. .

In Fig. 1 of the drawings I have shown
the radio frequency transformer with its

windings arranged on the exterior of the

lower portion of the socket 2. Grooves 18
and 20 are formed circumferentially around
the base portion 19. The primary winding
21 is wound in groove 18 and spaced from
this winding by the distance of wall 22,
which distance 1s determined in accordance
with the coupling factor to be secured. The
secondary winding 23 is formed in groove
20. A cylindrical band iron core 24 is
provided within the base of the tube socket
2 adjacent the primary and secondary wind-
ings 21 and 23 insulated from the windings
by the thickness of the wall 19. Connec-
tions are made from' the primary and sec-
ondary windings with binding posts 25, 26,
27 and 28 arranged upon the socket mount-
ing 2. -A band 29 is wrapped over the ex-

terior of the primary and secondary wind--

ings substantially protecting the same. The
primary winding of the transformer hav-
ing one end in common with the plate elec-
trode of the electron tube within the socket
may be directly connected with the leaf
spring contacting with the pin which forms
the plate electrode terminal as indicated in
Fig. 6. In this diagram electron tube 1 has
its input electrodes connected to the tuned
input circuit 30. The plate electrode 31 is
directly connected to the primary winding
21 within the. socket, or it may be so corn-
nected by means of busses 32 and 33 repre-
sented in the schematic view in Fig. 5, and
in all cases the connection between the plate
electrode and the primary. winding 21 is
extremely short.

In assembling the electron tubes in a mul-
tistage amplifying circuit with intervalve
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transformers, the sockets are secured adja-
cent each other as represented in Fig. 5 and

only extremely short leads 34 and 35 are

hecessary in connecting the secondary wind-
ing in the first transformer with the input
electrodes of the succeeding electron tube.

In Fig. 2 I have illustrated a modified
form of my invention in which the trans-
former is wound upen an insulated shell 36
and slipped. within the base of the socket 2
and secured therein by suitable insulating
material 37 such as wax. The transformer
is provided as before with a core 24. -

In Fig. 4 T have shown the transformer
arrangement about that portion of the sock-
et 2 which encloses the base of the tube 1.
Grooves 38 and 39 are formed in the socket
2 spaced apart at a selected distance 40.
Primary winding 41 is arranged in groove
38 and secondary winding 42 is arranged in
groove 39. A protecting cover 43 is placed
over-the transformer windings. Iron core
44 is provided and the windings spaced

-therefrom by the thickness of the wall of

the socket. The socket is arranged for
mounting upon any suitable base and may
be_provided with lugs 45 for this purpose.
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While I have described by invention in -

the particular embodiment of a radio fre-
quency transformer, an audio frequency
transformer may be suitably arranged with-
in the socket as heretofore described, and
the coupling device may be conductively ar-

95

ranged in the intervalve circuits as an im-

pedence, reactance or autotransformer, and
I intend no limitations upon the invention
other than are imposed by the scope of the
appended claims. -

What I claim and desire to secure by
Letters Patent of the United States is:

1. In an electron tube apparatus the com-
bination of an electron tube socket having
a plurality of terminals, a plurality of
grooves formed in said socket and spaced
from each other, a primary winding wound
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in one of said grooves, a secondary wind- -

ing wound in the other of said grooves, and
a short connection between one of said ter-
minals and said primary winding.

2. In an electron tube apparatus the com-
bination of an electron tube socket, a cylin-
drical base on said socket, terminals carried
thereby, a cylindrical transformer concen-
trically positioned relative to said base, said
transformer including a pair of windings,
a cylindrical core located within said wind-
ings and extremely short conncctions be-
tween said transformer and said terminals
whereby capacity effects are substantially
eliminated.

3. In an electron tube apparatus the com-
bination of an electron tube socket, a plu-
rality of terminals for said socket, a cylin-
drical portion having grooves therein, a pri-
mary and secondary winding arranged in
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said grooves on one side of said cylindrical tron tube inserted in said socket, a cylin- 10
portion, an iron core adjacent said windings drical transformer comprising a grooved
on the opposite side of said cylindrical por- rim, a core concentric therewith, and wind-
tion, and connections between said windings ings on said rim, said transformer being

5 and said terminals. carried by a portion of said socket whereby

~4. An electron tube apparatus comprising extremely short connections may be made 15

a socket arranged to receive an electron tube, Wwith said terminals.
terminals' carried by said socket and ar-
ranged to establish connections with an elec- JOHN W. SIMMONS.




