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This invention relates to energy radiating de~ 150 -chms, is coated with various alkaline oxides
vices of a type usable in conjunction with abnor- such as the oxides of barium, strontium, calcium
mally high voltages, or in such devices wherein or other materials which have been found to emit
the component material tends to bring about a electrons densely when heated. The base fila-

5 shunting or short-circuiting of the radiator. ment is tungsten or tantalum wire, although other 3

One of the objects of the invention is to provide metal conductors may be used. It is not neces-
an energy radiator which may be employed for - sary ordinarily that the base material be highly
relatively high voltages. ) refractory, as the operating temperatures may be

Another object of the invention is to provide an relatively low, in many cases not being above that

10 energy radiator which will maintain its normal of low red heat.
operating state independently of the formation The filament is preferably coiled and coated
of short-circuiting gases about the radiator. with materials as above mentioned, which may be

“Another object is to provide an energy radiator in the proportions of 40 grams of barium carbon-
which is provided with means for restraining a ate, 40 grams of calcium carbonate, 8 grams of

15 “spilling over” of current in or about the radia- barium nitrate with a binder of sufficient nifro-
tor. : cellulose dissolved in amyl acetate to hold the

Still another object is to provide an energy ra- coating on the wire, and the filament is then
diator which may be of excessive length, and mounted on a stem support and sealed in the bulb
accordingly usable for such purposes as advertis- - of the envelope. ‘ .

2p ing in the manner for which neon gas tubes are The exhaust pump is then connected to the
now employed. , bulb and an oven lowered thereupon to raise the

Further objects will become apparent on con- temperature of the bulb and contents to about
sideration of the following description, and in 400° C., or to as high a temperature as the enve-
conjunction with the accompanying drawing, in lope will stand without softening. Simultane-

95 which : ously electric current is passed through the fila-

Fig. 1 is a elevation of a radiating device in the ment which is heated to red heat of approxi-
form of a lamp for furnishing illumination, and mately 600° C. The heat and exhausting process
provided with my controlling unit; is continued until there is no fluroescence when

Fig. lg is an elevation of a modified form of the high tension current is directed against the
gp the invention; wall of the bulb, or in other words, until there is

Fig. 2 is a2 view of a modified form of the in- practically no more gas inside of the bulb., A
vention; and . vacuum of about one-half of a micron is an ap~

Figs. 3, 4, 5 and 6 are details of modified forms proximate limiting value.
of the controlling unit, each of which is usable The current is then increased through the fila-

35 in conjunction with either the modification of ment so that the temperature thereof is slowly
Figs. 1 or 2. ' raised until it is about 800 degrees, or a bright

= In my co-pending application, Serial No. red color, the exhaust operation being continued
459,048 filed June 3, 1930, I have described a new until the newly emitted gases are removed. The
form of energy radiator which utilizes an en- oven is then raised from the bulb and the fila-

40 closed container filled with an inert gas, and a ment heated to about 1200° C., the pumping be- 49
filament having an electron emitting coating, the ing continued until a high vacuum of one-half
balance between gas pressure, voltage, and coat- micron is again obtained.
ing being such as to produce an incandescent fila- The pump is then shut off, the current turned
ment of relatively low luminosity surrounded by off, and about one-half mm. of neon gas emitted

45 2 sheath or pencil of ionized gas which, in ac- to the bulb. The filament current is then turned 45
cordance with the specified type of gas or gases on and gradually increased until a diffused glow
used, functions as a radiator of definite wave fre- completely fills the bulb. When the discharge is
quency. This radiation may be luminous in the wuniform throughout the bulb, which usually oc-
device used for & lamp, or it may be non-luminous, curs in less than ten minutes, the so-called acti-

50 and its primary object may be either emission of vating process for the filament coating is com- 50
luminous radiation, or the emission of energy in plete. Should white discharge spots appear on
the ultra-violet, infra-red, or other regions of the the filament or support rods, it is an indication
energy frequency ranges. that the gases or vapors within the bulb have

In accordance with said application, a filament not been completely removed, and the bulb is =

65 of appropriate resistance, such, for example, as again eghausted and the whole process of activa- 53
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2
tion repeated. When the activating process is
finally complete, the filament temperature is
raised for a moment to about 1400° C., and the
pumping operation is again resumed to remove
any undesirable gases which may have been
thrown off during the activation process.

The filament circuit is then disconnected and
the pump turned off and the appropriate amount
of gas admitted to the bulb. In one form of my
invention I utilize neon and argon gases in the
relative amounts of 50 mm. of neon gas, and 150
mm. of argon. Other monatomic gases, such as
krypton, helium, or metal vapors such as those
of mercury and caesium may also be used. The
bulb is then sealed off and a small quantity of
magnesium flashed to absorb additional impuri-
ties, thus completing the process.

Referring now to the drawing, I have shown
an envelope or container 10, to the open end of
which a stem 11 is sealed. Supported by the stem
are lead-in wires 12 and i3 which connect the ex-
ternal electric circuit to the energy radiator 14.
This radiator is formed of a filament {5 of ma-
terial which may preferably be refractory, as
tungsten, and is coated by the electron emitting
material 16 in accordance with the disclosure in
the co-pending case hereinabove referred to. As
shown in Fig. 1, the filament is divided into two
sections a and b supported by the rod {8 and at-
tached upper crossrods, and these sections are
divided approximately midway between the ends
by a metal thimble or rod section {7, or by mere-
ly maintaining this point free of coating. Vari-
ous other dividing units or elements may be used,
such as the shield of spiral wire [T’ of Fig. 3, the
shield or solid plate 4 of Fig. 4, and the shield or
tubular element 3! of Fig. 5. Where separating
units are added to the filament 5 the junction
may be made by a weld or other means, or in the
case of a tube or sleeve, merely by frictional
means. The units IT serve to divide the coated
filament into short sections which have a poten-
tial drop insufficient to cause a breakdown flow
through the gases between the ends of the sec-
tions. For the diameter and resistance of the
conductor 15 it is desirable that a voltage drop be-
tween the ends of the segments does not exceed
40 volts; a range from 20 to 40 volts may be per-
mitted. The diameter of the coil may vary ap-
proximately from .012 to .04 inches.

In the illustration of Fig. 1, two sections, ¢ and
b, are indicated. It is, of course, obvious that ad-
ditional sections, depending upon the potentials
employed, may also be used. Where potentials are
high, the breakdown potential for the gas may be
exceeded, in which case the whole tube becomes
luminous in a manner similar to that of a neon
tube.

It is desirable to keep below this breakdown
potential for the gas as a whole, and at the same
time maintain a sufficient voltage which will en-
able a device of considerable length to be em-
ployed, as, for example, for advertising purposes.

In the modification of Fig. 2 a form -of energy
radiator is shown which is particularly adapted
for use with exceptionally high voltages. In this
modification the radiating device is in the form
of a tube 20, having constricted ends 21 which
are sealed to the stems 22 and 23. The stems
carry the radiating element 24, which consists of
a metal filament 25, having a coating 26 of elec-
tron emitting material. The lead-in wires 27 and
28 connect with the filament 25 at its ends. At
separated points on the radiator 24 are positioned
the spacing units 29 and 30, which units may take

2,007,028

the form of either of the various modifications
shown in Figs. 3, 4, 5, and 6 or of other suitable
forms.
sary, these may take the form of an extra rod
mounted in the end supports 22 and 23 and ex-
tending parallel {o the filament and connected
thereto at its midpoint, as indicated at 33 in Fig. 2.
" The diameter of the spacing units 17, 29 and 30
may vary, according to the requirements of the
particular radiating device, and are dependent, of
course, upon the physical dimensions of the ra-
diator, including the size of the envelope and the
length of the filament, and are also dependent
upon the gas within the container as well as the
normal operating voltages to which the device is
subjected.

The spacing units, such as 17, above referred to
are, conductors, and conducting materials appear
to be particularly suited to function for the pur-
poses desired. However, it is understood that
conductivity of the units may vary considerably,
and in fact in some instances the conductivity
may be relatively small; in that case, the units
serving only as a barrier for spacing the conduc-
tors into segments, and preventing a ‘“spilling
over” effect between the segments. The spacing
units, moreover, may take the shape of merely a
length or segment of the conductor on which no
coating has been placed. Where the underlying
conductor is merely a closely wound coil of wire
the unit then would be an uncoated section of
bare wire of the same diameter as that which is
coated. Where it is desired that the unit extend
laterally the uncoated portion of the filament may
be forced outwardly to secure a lateral displace-
ment. The same effect may be obtained by utiliz-
ing the bare uncoated sections of the filament as
anchor point for supporting wires which are in
turn attached to a support standard adjacent the
filament. By winding the support wire about the
bare spot or by using a binding metal or solder
the joint may be enlarged to secure in g measure
a parallel effect. However, as hereinabove men-
tioned, a mere disconnection in the coating to a
bare section of the filament without a lateral en-
largement may serve to accomplish the required
result. Also the radial diameter of the element
IT may vary. Where it is desired to arrest gas
convection movement and to establish a me-
chanical barrier to discharge between sections,
the diameter of the element i1 may be approxi-
mately that of the bulb. On the other hand,
where a simple break into segments of conductors
is desired, a small diameter element may suffice.

The rod 33 hereinabove referred to as an acti-
vating rod serves also as a support for the fila-
ment 25, Preferably the rod 33 should be insu-
lated at the outer ends to prevent high potential
leakage.
tubing may be used for this purpose. The rod
may also be separated by the glass bead 34 to
further overcome the possibility of high potential
leakage.

While the radiator has been described as uti-
lizing a coating on the metal conductor or coil
I8, it is within the confines of this invention to
place the coating material within the coil 15
instead of without. For example, a rod or pencil
of the oxides of barium, strontium, caleium and
the like may be inserted inside of the coil 15, or
material in paste form may be pressed into the
coil and baked therein to form a rod. Where the
coating material is inserted within the coil it is

.not necessary to coat the heater conductor I5.

In the claims appended heretc the electron

Either an insulating coating or. glass -

‘Where activating conductors are neces- -
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emitting substance is referred to as “coating”, and
by the term “coating” I do not intend the limi-
tation to an external application of the emitting
substance, but use the term as applied to an ap-
plication of the substance either within or with-
out the heating metal coil. Also in the claims
where the term “electron emitting temperature”
is used with reference to the coating, it is in-
tended to convey the idea that at such tempera-
ture the coating is emitting electrons profusely
and densely distinguished from the temperature
which electrons are not so emitted.

It is, of course, apparent that the subject mat-
ter of my invention may be comprised within va-
rious modifications, all of which may be included
within the scope of the claims hereto appended.

Having thus described my invention, what I

desire to claim is: :

1. An energy radiating device comprising an
envelope, & support within the envelope, a fila-
ment mounted on said support, electron emitting
coating mounted on the fllament, means for di-
viding the filament into separate emitting seg-
ments, and an ionizable gas within said enve-
lope, said means including a mass of conducting
material adjacent the filament.

2. An energy radiating device comprising the
combination of an envelope, a support sealed
within said envelope, a single continuous current
conductor mounted on said support, said conduc-
tor including a filament having terminals extend-
ing to the exterior of said envelope, a coating of
electron emitting material on said filament, and a
shield of conducting material surrounding said
filament and attached thereto at a point on said
filament intermediate the ends thereof, and an
ionizable gas within said envelope.

3. An energy radiating device comprising the
combination of an envelope, & support sealed
within the envelope, a filament mounted on said
support, said filament being connected to leading-
in wires extending therethrough to & point with-

3

out the envelope, a coating of electron emitting
material on said filament, spaced tubes mounted
on said filament and attached thereto, and divid-
ing said filament and coating into a plurality of
segments, and an ionizable gas within said en-
velope.

4, An energy radiating device comprising the
combination of an envelope, supporting means
within the envelope, a single filamentary con-
ductor mounted on said supporting means and
having ends connected to leading-in wires ex-
tending therethrough to points without the enve-
lope, and a space dividing member enclosing said
filament and extending and radiating outwardly
therefrom, whereby the space along the conduc-
tor is divided into separated sections.

5. An energy radiating device comprising the
combination of an envelope, a support sealed
within said envelope, a filament mounted on said
support and having terminals extending there-
through to the exterior of said envelope, sepa-
rated sections of electron emitting coating on
said filament, a shield of conducting material
adjacent and attached to said filament between
said sections, and an ionizable gas withih said
envelope.

6. In an energy radiating device, the combina-
tion of an envelope, support means sealed within
said envelope, a single metal filament mounted
on said support means and having terminals ex-
tending therethrough to the exterior of said enve-
lope, separated sections of electron emitting coat-
ing on said filament, shielding means for prevent-
ing intersection electron emission, and an ioniz-
able gas within said envelope, the resistance of
said filament being such with respect to the volt-
age for which the device is designed that the
potential drop along each of said segments when
current is flowing therethrough preferably does
not exceed 40 volts.

CHESTER H. BRASELTON.
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