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This is a divisional application of my co-pend-
ing application Serial Number 11,083, filed Febru-
ary 24, 1925,

This invention pertains to radio tubes, pa,rtic-

§ ularly receiving tubes, and to a base and socket
construction therefor.

The invention relates particularly to the type
of tube shown in my patent for Thermionic tube
construction No. 1,528,735, issued March 3, 1925
and constitutes an improvement thereof.

The present invention proposes to work out and
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carry forward the general purposes of the inven-
tion disclosed in that patent in a novel and unique

manner.

In my said Letters Patent it is pointed out
that considerable improvement can be made in
receiving apparatus by the inclusion of the radio
frequency transformer coils of a receiving circuit
inside the tube, to thereby reduce the length of
interconnecting lead wires and reduce the ca-
pacity and impedance of the circuits. :

Similar results may be obtained by placing the
transformer .in an integral or removable base
structure for the tube where it is in immediate
proximity to the electrodes of the tube.’

The present invention has for a principal ob-
Ject to provide means at the base of the tube
for coupling a tube having a transformer either
inside or at its base into a circuit.

A further object of the invention is to provide
a base member, either fixed or removably secured
to. the tube, in- which the transformer may be
housed.

These and .other objects“and ‘advantages are
- attained by the invention, which may be under-
stood by reference to the accompanying drawing,
which are diagrammatic, and to the details of
which the invention is not confined. In the
drawing:

Pig. 1 represents a section through a tube con-
structed in accordance with my invention and
having the transformer inside the evacuated ves-
sel, the drawing showing one form of my present
improvement

Fg. 2 is a section through a tube having the
transformer in the base of the tube; o

‘Pig. 38 is a view similar to Fig.:2 of a modified
base structure;

- Mg 4 shows the invention applied to a tube

adapter; :

.. Mg B shows & socket for use with a tube or
adapter embodying the invention;
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‘wire I8,

Mg. 6 is a top view of a pertion of my socket -
showing certain of the details in cross section..
Referring to Fig. 1, § designates the usual en-

velope having a filament 8, a grid 7, and plate 'la

suitably mounted in the tube. Within the tube

is a supporting member 8, on which is carried

two windings 9 and 10, which may constitute the .

windings of a radio frequency transformer. The
connections or circuit for the transformer may
be arranged according to the requirement of the
circuit in which the tube and transformer is in-
cluded. ‘Such circuits are outlined in my said
patent. .

In the present figure, I have shown the primary
9 in series with the plate through connection {1

and the plate contact pin (2 of the tube. The-

secondary 10 may have a connection {2a¢ with

the -filament and have s terminal connector 13

on the outside of the base i4 of the tube through
The connector {3 may be the usual
pin for locking the tube in the socket, as is well
known in the art, or it may be a separate pin
than the locking pin, or it may be the metal
shell of the base when, as it frequently happens,
the shell I4 has a metal band forming the side
of its base structure. The tube has the usual
grid termiinal pin 18 and filament pins iT.

With this arrangement, it is not necessary to
bring a lead wire out through the glass envelope,
as disclosed in my prior patent and all circuit
connections can be made at the socket. In Fig. 5,
I have shown a suitable socket I8 which may be
of the standard type with the usual contacts (9
at the bottom thereof. In addition, a contact
strip 20 may be put in the socket with an ex-
terior terminal connector 2f for contact with the
pin 13 or 31 or other terminal for wire (5.
The contact strip 20 has its end in contactual
engagement with the terminal 21 and extends
along the outer edge of the annular wall with its
free end b extending into the horizontal portion
of the bayonet slot §0. The contact strip 20 is
under tension so as to normally hold the free
end in the slot but when a terminal pin such
as I3 or 31 is placed in the slot and the tube is
turned, the pin (3 or 31 engages the free end b
of the strip 20 and forces it outward and permits
the pin to pass entirely into the slot. The head
81 of the terminal connector 2f is inset in the
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wall and makes an additional contact with the

metal shell 42 when an adapter such as that
shown in Fig. 4 is used.

In Fig. 2, I have shown a modification where-
in the usual tube construction 22 is provided with
the usual electrodes. Cemented to the neck of
the vessel in the manner commonly practiced
in the art, is a base 23. Inside the base is a
transformer construction 24 of which 28- may be




[

2 .
the primary and -26 the secondary This trans

former is shown as having its primary in series
with the plate, as in Fig. 1, though obviously the
transformer might be in the grid circuit. . The

usual two filament connector pins 27 are carried
on the base, and 28 is the usual grid pin and 29

_ the plate pin.
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. forms of tubes."

on the tube base at 30 is a contact 31 con-

nected with one of the transformer coils through
wire 32, this pin serving the same as and being
arranged similar to pin 13 of Fig. 1.

A tube as thus constructed may be used with
the standard socket as modified in Fig. 5 to pro-
vide a contact for the fifth pin 18 or 3i.

In Fig. 3, I have shown an arrangement similar

in all respects to Fig. 2 with the exception that,.

instead of a one-piece base of insulating mate-
rial, as shown in Fig, 2, the base 28 has a metal
band 23a and a bottom part 23b of insulating
material.. Such a base is often used in present
With this construction, the wire
32 may be connected to the metal shell instead

. of to a pin on the base, as described in Fig. 2.
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‘In Fig. 4, I have shown a modification permit-
ting present forms of tubes to be used without
alteration, and obtain the advantages of the
structures shown in Figs. 1, 2 and 3. In this
view, I have shown a base member, in which the

‘transformer is contained, adapted to receive the

base of the usual form of tube.

In this figure, 3% designates -the base of a
standard or ordinary tube 24 and 36 are the sev-
eral contact pins on the base arranged in the
usual manner. For the purpose of illustration,
I have shown these pins in this figure; as in the
other figures, in line instead of being grouped
as they ordinarily are on a tube.

These pins are adapted to be projected into
suitably arranged holes 36a in a separable base
or socket member £71. This base or socket mem-
ber may be of the usual socket type or may be
in the form of a special socket arranged to fit
into a standard type of socket and commonly
termed an adapier. I have illustrated the special
or adapter form ‘of socket. It may comprise a
suitable body of insulating material 88 in which
is. the transformer 39 having windings 40
and #f, and m:y have a metal band 42. On the
body are suitable terminals; such as pins 43, for
engagement with contacts in the standard socket,
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such as shown in Fig. 5. When the usual tube is
plugged into the socket or adapter, the same

result is obtained as is obtained, for instance, in -

the tube of Fig. 3. The metal band 42 may be
the fifth contact point for one of the transformer
coils.

In each construction, I have provided an ar-

rangement wherein the transformer is, in effect, a -

part of the tube. The length of the lead wires can
be minimized and the impedance of radio fre-
quency amplification circuits greafly reduced.
This is of particular advantage in extremely short
wave reception. The invention also enables re-
ceiving sets to be more easily and compa.ctly
assembled.

It will be obvious that various detail changes
may be made in the construction and design of
parts within the contemplation of the invention
and under the scope of the appended claims.

Having described my invention, what I claim
as new and desire to secure by United States Iset-
ters Patent is: -
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1. In a base socket for audion tubes, én annular

wall of insulation forming a recess, a slot in said
wall connecting with the outer free edge there-
of, a contact strip carried by said annular wall

and having a portion extending into said slot to -

engage a terminal pin on the base of an audion
tube, and & terminal connector on the periphery
of said annular wall electrlca.lly joined to said

contact strip.

2. In'a base socket for audion tubes, an annular

wall of insulation forming & recess, & slot in said
wall connecting with the outer free edge thereof,
a contact strip adjacent to said slot and having
a portion extending into said slot to engage a
terminal pin on the base of an audion tube, and
a terminal connector on the periphery of said an-
nuler wall electrically joined to said contact strip.

3. In a base socket for audion tubes, an annular
wall of insulation forming & recess, said annular
wall having a bayonet slot therein adjacent to
the free edge thereof, s contact strip adjacent
to said bayonet slot and having a portion

extending into said slot to engage a terminal ¢s

pin on the base of an audion tube, and a terminal
connector on the periphery of said annular wall
electrically joined to said contact strip.

FREDERICK S. McCULLOUGH.
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