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2 Claims.

My invention relates to a vapor electric device
and particularly to a hot shield for the anode
of a make-alive type valve.

In the operation of make-alive type valves, as
well as in the operation of normal mercury vapor
devices, there occur random faults in the nature
of arcbacks or backfires which have heretofore
seriously affected the application of such de-
vices. I believe that the presence of a cooled

10 surface adjacent to the heated anode during

=

operation of the device has in part been respon- .

sible for these disturbances.

According to my invention, I have provided a
shield interposed between the anode and the
cooled condensing surfaces so that the anode will
not be directly exposed to a cooled surface, and
further the shield is so positioned that any mate-
rial thrown off or evaporated from the con-
densing surface will be separated from the im-
2 mediate anode chamber. I have accomplished
this by providing a shield intermediate the anode
and the condensing surface. The shield, being
in partial vacuum, is thermally insulated so that
in.operation of the device it assumes a tempera-
ture intermediate between that of the anode
and the condensing surface, but nearer that of
the anode. As vapor electric devices operate in
" a-highly evacuated state, substantially all of the
heat transferred from the anode must be trans-
ferred by radiation. Consequentiy, the heat re-
ceived by the shield must be received by radia-
tion and likewise disposed of by radiation. The
shield therefore increases to a temperature deter-
mined by the radiant energy falling upon it and
the area of its own radiating envelope exposed
to other external energy absorbing surfaces, the
cooled walls of the tube constituting the principal
energy absorbing element. Positive ions also
raise the temperature of this shield by con-
tinually depcsiting their charges upon it. By
proportioning the shield so that its radiating en-
velope is comparable to that of the anode, ac-
count being taken of the positive ion heating
effects, the shield can be made to operate at a
temperature which is high in relation to that
corresponding to the vapor pressure as deter-
mined by the cooled cathode and other con-
densing surfaces, at a temperature near that of
the anode. By this arrangement, no condensa-
tion in the form of vapor droplets occurs on the
shield.

In order to prevent accumulation of non-con-
densable gases within the anode shield, I prefer
to construct the shield with openings adjacent
the top thereof and to permit the working vapor
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(CL 250—27.5)

of the device to sweep through the shield to clear
the anode space of any such foreign gases. -In
order to prevent condensed mercury dropping
through these openings into the vicinity of the
anode, suitable shields are provided over the
aforementioned openings.

It is accordingly an cobject of my inventicn to
provide an electric valve having a hot shield in-
terposed between the anode surfaces and the
condensing surfaces. )

It is a further object of my invention to pro-
vide a shield structure maintaining clean sur-
faces adjacent the anode space.

It is a further object of my invention to pro~
vide an electronic valve of the ignitron type hav-
ing a metallic shield between the anode and the
cooled side walls of the tube, said shield being
maintained at high temperature during opera-
tionn of the valve by the heat losses of the valve.

It is a further object of my invention to pro-
vide a -shield structure which maintaing the
cooled vapors in a compartment separate from
the anode space.

It is a further object of my invention to pro-
vide a shield structure in which the foreign gases
will be eliminated from the anode space.

Other objects and advantages of my invention
will be apparent from the following detailed de-
scription taken in conjunction with the accom-
panying drawings, in which:

Figure 1 is a sectional elevation of a make-

alive type valve according to my invention, and

Fig. 2 is a similar view showing a modification
according to my invention.

In the illustrated embodiment of my invention .

according to Fig. 1, the vapor electric device or
valve comprises a container 1, preferably of
metal, having a suitable means such as a cooling
coil 2 applied to the outside thereof so that the
surface of the container acts as a condenser for
the operating vapor of the device.

In the bottom of the container | is a suitable
vaporizable reconstructing cathode 3, that is, the
cathode 3 is comprised of a material which will
evaporate to provide the working vapor of the de-
vice and which is condensed and returned to the
cathode to maintain its volume substantially
constant.

Cooperating with the cathode 3 is a suitable
anode 4, preferably constructed of graphite, al-
though any suitable material may be utilized, the
anode being supported by a suitable conducting
stem 5 which is sealed to the container | by
means of a suitable insulating bushing, herein
illustrated as a porcelain bushing 6.
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A suitable make-alive type electrode 7 is sup-
ported in permanent contact with the cathode 3.

Interposed between the anode 4 and the con-
densing surface is a suitable shield i preferably
of metal. The shield I8 may be supported in
any desired manner, but I prefer to support the
shield 18 on the insulating bushing § surrounding
the anode stem 5 and to provide openings i
adjacent the upper portion of the shield I8 so
that vapor from the cathode 3 may pass through
the anode space and out through the openings
f{ to the condensing surface.

To prevent condensed mercury or other mate-
rial from entering the anode space through these
openings {1, a suitable shield 2 is interposed
in spaced relation to these openings Il and so
positioned that any material falling or projected
toward the openings will be deflected into the
space between the shield 10 and the condensing
surface.

Preferably, I8 is projected into

the shield

proximity with or even. into contact with the.

cathode material.
In a pumped type tube, the pumping connection
15 is preferably made at a point to which the

" yvapor flow will carry the non-condensing gases.

Preferably, the shield 18 is cut away to pro-
vide an opening {8 for the insertion of the make-
alive electrode 7 so that the device may be as-
sembled or disassembled without disturbing the

" make-alive connection.

However, as shown in Fig. 2, the make-alive
electrode T may be permanently connected to a
portion of the shield structure, and connection
made thereto by a suitable conductor 17 having
a spring contact {8 on the shield surface. When
the make-alive electrode:7 is connected to the
shield structure, it is necessary to provide suf-
ficient distance between the bottom of the shield
i3 and the cathode surface to prevent accidental
grounding of the shield 180 by the agitation of
the mercury surface during operation of the
device.

In the operation of my device, the anode 4 will
operate at an elevated temperature, since sub-
stantially the entire heat energy generated at the
anode surface must be dissipated by radiation.
A portion of the energy will be radiated to the
shield 10 and will raise it to a temperature ap-
proaching that of the anode surface. Since the
shield 10 too must lose its energy substantially
by radiation because of the thermal heat insula-
tion provided by the porcelain support 6, the
temperature of the shield i8 is substantially de-
pendent upon its radiating surface. Therefore,

" the shield 10 having a larger radiating area than

the anode 4 and receiving energy substantially
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only from the anode 4 will in most desighs nor-
mally operate at an elevated-temperature nearer
that of the anode 4 and intermediate between
that of the anode 4 and the condensing surface.
Since the shield {8 is constantly in a heated con-
dition during operation, the working vapor sweeps
through the anode space carrying with it any
foreign gases that may be present. In this way,
the surfaces exposed to the anode 4 during opera-
tion will remain substantially clean and free of
condensed material. Any condensed material
will tend to be maintained in the space between
the shield 18 and the condensing surface.

In the modification according to Fig, 2, the

openings 20 are shielded by straps 21 spaced from

and secured across the openings 20 instead of by
a sloping annular shield {2 as in Fig. 1. The
make-alive electrode 1 is  shown supported
directly from the shield structure 10 and a con-
ductor having a suitable resilient connection 18
contacting with a portion of the shield surface. -

‘While for purposes of illustration I have shown
and described specific embodiments of my in-
vention, it will be apparent to those skilled in the
art that many changes and modifications can be
made therein without departing from the true
spirit of my invention or the scope of the ap-
pended claims.

I claim as my invention: .

1. A single anode vapor-electric device com-
prising an anode, a cooperating vaporizing
cathode, an evacuated metallic chamber enclos-
ing said anode and cathode, the side walls of
said chamber being in- close proximity to the
anode, a shield substantially enclosing the anode
and extending adjacent the cathode, a make-
alive electrode for initiating a cathode spot on
said cathode within the confines of the shield,

vapor passages in said shield adjacent the top

of the anode and means for supporting said shield
in thermal and electrical insulated relation to
said anode and said chamber. :

2. A vapor-electric device comprising an
evacuated metallic container, a vaporizable
cathode in said container, a single anode co-
operating with said cathode, means for cooling
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the side walls of said confainer, a shield inter-

posed between said anocde and the cooled side
wall of said container, said shield extending into
proximity with the cathode surface, a make-alive
electrode for initiating a cathode spot at a point
within said shield, a thermal insulating support
for said shield, vapor passages adjacent the top
of said shield and means for preventing con-
densed cathode material from entering said
vapor passages.
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