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As it is known, an ordinary transformer consists of an
iron yoke, primary wire winding and the secondary wire
winding. © The primary winding creates alternating mag-
netic fields on the core of the yoke. The changing of
the magnetic polarity of the yoke due to the action of
the alternating current creates induced currents in the
secondary winding of the transformer. The main dis-
advantages of the existing transformer consists of the
following:

(1) When the transformer is overloaded, very often
the primary winding burns out and the transformer be-
comes inoperative.

(2) Large weight of the transformer. .

In order to avoid these disadvantages in fabricating a
tube or transformer winding, one may use a pipe made of
insulating, fire resistant material (quartz, heating resist-
ing glass and others) instead of the wire, which would
create alternating magnetic fields around the yoke, if an
alternating current would circulate inside that pipe. In
order for the alternating current to circulate inside the
pipe, it is necessary to have inside the pipe a current
carrying medium with the smallest ohmic resistance.

FIG. 1 shows the pipe having an electrically conduct-
ing medium.

FIG. 2 shows the transformer, where the primary and
secondary windings are pipe type and the input voltage
is low.

FIG. 3 shows the transformer where the primary wind-
ing is pipe type, and the secondary winding is wire type.

FIG. 4 shows the transformer where the primary wind-
ing is pipe type, but instead of the heater filaments disc
type electrode with a stem is used. The secondary wind-
ing is wire type. -

FIG. 5 shows a pipe with the disc type electrode with
a stem,

In order to create inside the pipe a current carrying
medium with the smallest ohmic resistance, a vacuum
pipe 11 (FIG. 1) made of an insulating and fire resist-
ant material (quartz, heat resistant glass) is taken and
filled with an electrically conducting gas (xenon, argon,
neon or others). Small addition of mercury vapors will
add to the conductivity of the medium. In addition, thin
wires 12 and 13, heater filaments, electrodes, on which
an alkaline, earth metal (barium, sodium, postassium or
others) is deposited, are welded into both ends of the
pipe. When heated, these heater filaments 12 and 13
emit electrons 20. Electrons and the heat rays together
with the mercury vapors in the current carrying gas
create a favorable medium for the circulation of the alter-
nating current between the heater filaments.

An external indication of the fact that the alternating
current does actually circulate between the heater fila-
ments is apparent from the lighting of the medium inside
the pipe. If the transformed voltage is not sufficient for
the ignition of the beam between the heater filaments,
then this ignition of the ray may be accomplished by the
extra-current from the choke coil. If the above de-
scribed pipe 11 (FIG. 1) with the current conducting
medium is bent to a shape of a spiral and the arm of
the yoke of the transformer is placed inside such a spiral
and the- alternating current is connected to the contacts
16 and 17, then the ray of such a spiral will create mag-
netic fields in the arm of the yoke. The power of the
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magnetic fields will correspond to the magnitude of the
current used by the beam of the spiral. This will be the
transformer’s primary pipe winding 18. If a spiral
shaped pipe is placed also on the other arm of the yoke
of the transformer as a secondary winding 19 rigged up
in a same way as the primary winding then an alternating
current created by the magnetic fields of the primary
winding 18 of the transformer will be induced in it. The
number of turns of the secondary winding will determine
the calculated coefficient of transformation. If the trans-
formed voltage is not sufficient for the ignition of the
beam between the heater filaments, then the ignition of
the beam may be accomplished by the extra current from
the choke coil with the core 15.

FIG. 1 illustrates pipe 11 where the ignition of the
beam is accomplished by the extra current from choke
coil 15. When low alternating voltage is connected to
contacts 16 and 17 and contact 14 is closed, then start-
ing from contact 17 the altetnating current will follow
the path-—filament 13, contact 14, choke coil 15, filament
12, and contact 16. At this time, the filaments 13 and
12 are heated and will emit electrons 20 which will flow
from filament 13 to filament 12 and back depending on
the half-period polarity of the feeding current. The
electron stream will always emanate from the filament
having a negative half-period to the filament having a
positive half-period. The electron stream will pulsate
in accordance with the frequency of the alternating cur-
rent feeding the winding. At the moment when contact
14 is disconnected, choke coil 15 for an instant creates
extra current of high voltage which will be sufficient for
igniting the beam between filaments 13 and 12. Further
contact 14 remains disconnected and the heating of the
filaments will be sustained by the current which will cir-
culate between filaments 13 and 12. Now the path of
the alternating current will be as follows: contact 17,
heater filament 13, the current carrying medium of the
pipe, heater filament 12 and contact 16 (FIG. 1) and
(FIG. 2). The secondary winding 19 (FIG. 2) is also
pipe type, however it does not have the choke coil since
it is supposed that the alternating voltage taken off the
secondary winding 19 is sufficient for igniting the beam
between the heater filaments of the secondary winding.
If this voltage is not sufficient then for the ignition of
the beam of the secondary winding the extra current
from the choke coil is used according to the method de-
scribed for the primary pipe winding 18. For the trans-
formation of high voltage there is no need to utilize the
hot cathodes in the form of heater filaments inside the
tube, and to use the choke coil for igniting the beam in
the pipe. Instead of the heater filaments it is necessary
to attach disc type electrodes with stems 21 and 22 to
the ends of the tube 23 (FIG. 5 ). Alkaline earth metal
(barium, sodium, potassium or others) is deposited on
these disc type electrodes.

At high transforming voltage, the heat formed by the
beam is sufficient for the creation of the electron stream
24 from one electrode 21 to the other electrode 22 and
back., This voltage is sufficient for the ignition of the
beam. Here a more powerful beam of .electrons is cre-
ated which in turn creates a greater conductivity medium
with smaller ohmic resistance.

FIG. 4 shows the transformer where the primary wind-
ing is pipe type. This transformer is intended for the
transformation of high voltage sufficient for igniting the
beam in the pipe. As it is evident here, the discs with
stems 21 and 22 are used as electrodes and not as heater
filaments. FIGS. 3 and 4 show combined transformers
where the primary windings are pipe type and the second-
ary windings are wire type 25 and 26. While this type
of transformers, it is possible to achieve an extremely
high coefficient of transformation. Of course, a com-
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bined transformer may be of the type where the primary
winding is wire type and the secondary winding is pipe
type. The pipe type winding may also be used for the
polyphase current, The advantages of the pipe type
transformer consist of the following:

(1) With the pipe type transformer, it is possible to
achieve high coefficients of transformation.

(2) The primary winding of the transformer will not
burn out when the transformer is overloaded.

(3) Changing pipe type windings is easier than chang-
ing wire type windings.

(4) The weight of the pipe type transformers is much
smaller.

I claim:

1. An electrical circuit for passing electricity through
a gas-filled tube composed of a gas-filled tube having
heater elements in each end thereof, two contacts con-
nected to an external source of electricity, a first con-
ducting means connecting said contacts with one end of
each of said heater elements, a second conducting means
connecting the opposite ends of said heater elements to
each other through a contact switch, and choke coil being
positioned in said second conducting means whereby
when current is passed through said heater elements they
will be heated and throw off electrons, and when said
switch is operated the choke coil will force an extra surge
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of current through the tube and ignite the gas beam in
said tube, a closed metallic yoke, said gas-filled tube
wrapped around one leg of said yoke, and electrical con-
ducting means wrapped around the opposite leg of said
yoke whereby current of a different voltage will be in-
duced in said electrical conducting means.

2. A transformer as set forth in claim 1, wherein said
electrical conducting means is a glass tube fitted with an
electrical conducting gas whose windings are more nu-
merous than the windings of the first gas-filled tube.

3. A transformer as set forth in claim 2, wherein the
heater elements are filamentary electrodes of an alkaline
earth metal, and a few drops of mercury are in said tube.
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