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those of mercury, caesium and rubidium may also 
be used. The bulb is then sealed of and a small 
quantity of magnesium flashed to absorb add 
tional impurities, thus completing the process. 
Applying the principles involved in the prepa 

ration and application of the coating hereinabove 
described, employ a lamp bulb O, which may 
be of transparent material, as of glass, in which 
is sealed a support f, containing standards 2 
and 3, to the Outer ends of which are attached 
lead-in wires f4 and f5, adapted to be connected 
to a source of electric potential. Intermediate 
the standards 2 and 3 within the bulb is the 
tungsten coil fis on which the coating 7 of elec 
tron emitting material, as hereinabove described, 
is applied. The dimensions of the coil with the 
applied coating are such as to be suitable for 
the particular voltage for which the lamp is in 
tended. For instance, where the lamp is to be 
used for a commercial voltage of 110 volts, a 
greater length of flament is necessary than for 
lower voltages. The turns of the coil it, as illus 
trated in Fig. 2, are relatively close together so 
as to insert a maximum amount of resistance. 
The ends of the coil are welded or otherwise at 
tached to the nickel supports 2 and 3, which 
in turn are spaced apart so that the coil 6 may 
be suspended in approximately horizontal posi 
tion. Where the length of the coil is excessive 
it may be necessary to add a third standard which 
may be positioned intermediate the standards 2 
and 3 and contact at approximately the mid 
point of the coil. 
Within the container or envelope 0 is an 

atmosphere of inert gases, such as those herein 
above mentioned. These gases should be chemi 
cally pure, or at least have impurities not exceed 
ing one percent by volume. I have found argon 
and neon to be particularly desirable, the propor 
tion. or amounts being approximately 50 mm. of 
neon and 150 mm. of argon, totaling about 200 
mm. of gas. Other pressures may be used, as I 
have found that pressures below 50 mm. and in 
excess of 350 mm. are possible and give Satisfact 
tory results. 
The operation of the lamp as hereinabove de 

scribed for signalling purposes is as followS. 
When an electric potential is applied to the lead 
in wires 4 and 5, the coil 6 becomes heated, 
causing the coating 7 to emit electrons in pro 
fusion, thereby ionizing the adjacent gases which 
form a sheath or layer of highly activated gases 
adjacent the coating. Should, however, the volt 
age applied to the conductor 6 be diminished, 
a point would be reached at which there is a 
critical balance between the gas pressure and the 
temperature of the coating, as well as with the 
drop of potential of the electric circuit along the 
coil 6. At this critical state the sheath or halo 
of gases about the conductor alternately collapses 
and develops with a certain definite frequency, 
which frequency may be made to vary by a slight 
change in the voltage, which in this way modifies 
the heat conditions and the potential drop. In 
one form of lamp I bave found a pressure of 
about 200 mm. of mercury for the gas necessary 
to obtain the variable effects when a voltage of 
thirty-three volts was applied to the conductor. 
The basis of the fluctuation appears to lie in the 
fact that at the critical point the potential along 
the flament axis is identical to the breakdown 
potential of the heated and ionized gas adjacent 
the flament for the gas pressure prior to the 
formation of the halo. As soon as the halo forms, 
however, with its sudden increase in the heat 

content of the gas the increased pressure fm 
mediately increases the ionization constant and 
the halo disappears. 
This alternate making and breaking of the 

luminous or ionized gas layer is useful where a 
signalling operation is desired. For visible sig 
nalling the container fo should be transparent 
and the sheath or gas layer luminous. By modi 
fying the gases it is possible to vary the color 
of the luminescence so that color, combined with 
the flickering of the light radiation, serves to call 
attention to the signal. Such a device would 
be useful as a signal for street intersections, or 
it could be used as a means for drawing atten 
tion to any other point. Such a device might 
be used also as a source of intermittent invisible 
radiation for various purposes. 

In Fig. 3 of the drawing I have indicated a 
modification of the invention showing a modified 
arrangement of the lamp elements. Within the 
bulb or envelope 20 there is the usual support 2 
on which is mounted the two standards 22 and 
23, which in turn are attached to the lead-in 
wires 24 and 25. The standard 22 is extended 
in a straight Section 26, which is coated with 
electrically insulating material, such as glass tub 
ing 27, to prevent short-circuiting. To the up 
per end of the standard 26 is mounted a cross 
bar 28, and between the end of this bar and the 
standard 23 is attached the filament of the lamp. 
The flament takes the form of three coiled sec 
tions 29, 30, and 3, each separated by a length 
of conducting wire 34 and 35, the wire 34 having 
connection by means of the wire 36 to a glass 
bead 3, formed on the tubing 27, and the rod 
35 having connection by means of the wire 38 to a 
glass bead 39 formed on the glass rod 27. 
Appropriate inert gas, such as that herein 

above described, is included within the envelope 
immersing the various elements. Also, a coating 
40 of electron emitting material is placed on the 
various sections 29, 30, and 3 of the filament. The 
operation of this lamp is similar to that shown 
in Fig. 1, with the exception that higher volt 
ages are available in a lamp of this type than 
are possible in a lamp built according to Fig. 1. 
In the modification of Fig. 1, for instance, an 

appropriate Working potential has been ascer 
tained as intermediate 20 and 40 volts. Where 
110 volts or more are employed it may be ex 
pedient to divide the filament into sections of 
three or more, as shown in Fig. 3, to each of 
which a voltage less than 40 volts could be ap 
plied. Alternatively, a group of low potential 
lamps may be connected in Series where use is 
made of 110 volts. 
In the various modifications, electron emitting 

material is described as in the shape of a coat 
ing applied to the conductor. I have found, 
however, that this material may be mixed with 
the conducting substance, and by this means, 
electron emission increased over that possible 
from a plain conducting Substance. For exam 
ple, I may mix the electron emitting material 
with the conductor in powdered form, and the 
mixture treated So as to form a conducting fila 
ment; or I may chemically combine the con 
ductor and the oxide to form a filament, such as 
thoriated tungsten, which is the result of a com 
bination of tungstic acid and thorium nitrate. 
The coated material may be applied as a rod 
forming the core of the coil. The rod may have 
Various shapes, one shape which I have found 
useful being triangular in section so that there 
are not over three points of contact with the in 
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2,054.04s 
terior of the coil. In this manner the ionization 
is limited. 

In Fig. 4 I have illustrated a modification of 
the invention in which means is provided for 
varying the pressure of the gas within the con 
tainer. For this purpose the container is pro 
vided with a tubular outlet 50 having an annular 
bead 5? formed thereupon. To the tube there 
is connected a pressure modifying unit 52 which 
consists of a cup-shaped base havinga centra 
outlet 54 provided with an outwardly turned . 
flange 55 adapted to seat in the annular bead ’ 
5 of the glass outlet 50. The base 53 and cen 
tral connection 54 are of metal, the connection 
being of iron-nickel coated with copper, or of 
other metals which have, either singly or in con 
bination, a co-efficient of heat expansion simi 
lar to that of glass and which will permit an 
air-tight welded joint with glass. Alternatively, 
cement may be used intermediate the glass neck 
and the cup base outlet, such as that of silver 
Solder. 
The base 53 is faced by a diaphragm plate 56 

of flexible metal corrugated annularly and hav 
ing a central flat portion 57 forming the contact 
area for the end of the screw 58 threaded in the 
cover plate 59. The plate 59 has an edge 6 
with an inwardly turned flange Gl engaging the 
under portion of the base 58 and retained there 
by. The screw 58 is provided with a head 2 
by means of which the position of the diaphragm 
57 is varied, and thereby the capacity of the dia 
phragm unit is varied. In order to adjust the 
diaphragm independently of the pressure in the 
container, the end of the screw is provided with 
a circular groove 63 in which a projection 4 
fastened to the diaphragm contact area is is in 
constant engagement. It is apparent that the 
diaphragm follows the movement of the screw 
whether it is moved inwardly or Outwardly, and 
in this manner the capacity of the container is 
Waried. 

Instead of the diaphragm unit as shown other 
equivalent means may be utilized for modifying 
the capacity of the container, such, for exam 
ple, as trapped mercury in a tubular container 
having a flexible connection to the container 
outlet 50. Modification of the pressure in the 
container may also be obtained by utilizing a 
glass tubular connection terminating in an en 
larged bulb which may be heated by a gas flame, 
for example. 
Attention is directed to the fact that while the 

coated conductor may be colled, as shown in Fig. 
2, it is within the scope of the invention to employ 
a straight, uncolled, coated conductor. Also, it 
has been found desirable to enlarge the current 
carrying capacity of the conductor at the section 
intermediate.the coating and the point of adjust 
ment to the standards f2 and 3. This may be 
done by increasing the diameter of the wire at 
this point or by various other means, such as to 
insert a short secondary coil over the coated end 
of the conductor and weld the other end to the 
support, thus giving two current carrying paths 
for the current from the main portion of the cur 
rent conductor. This construction obviates frac 
ture due to increase in current arising from flow 
through the ionized gases. The increase in the 
diameter of the conductor end should not be too 
great as to cause cooling of these ends, inasmuch 
as the efficacy of the auxiliary conductor is there 
by impaired. I may also, in order to prevent 
leakage, insulate the standards 2 and 3 by in 

3 
serting thereon a tube of glass or other highly 
resistant material, or by coating the same with 
substances nonconductive toelectricity, such, for 
example, as described in my Patent No. 2,039,772, 
dated May 5, 1936. 
Various other modifications of the invention 

will be apparent to those skilled in the art, to 
which this invention pertains, and hence I do not 
desire to be limited except as such limitations are 
imposed by the claims hereto appended. 

claim as my invention: 
1. A process of producing a fluctuating radian 

tion from an energy source which consists in 
mounting a conductor coated with electron emitu 
ting materials having an emissivity in excess of 
that of thorium oxide between lead-in wires sealed 
in a part of a closed container containing an inert 
ionizable gas, the breakdown potential of said gas 
per unit length when heated in the region adja 
cent the conductor being within the normal Oper 
ative voltage range of a unit length of the con 
ductor and the amount of said current being in 
creased gradually from zero to a point where the 
breakdown gas potential per unit length and the 
potential per unit length along the conductor 
are equal. 

2. A process of bringing about a fluctuating 
energy emission from a radiating source consist 
ing of an electric conductor coated with electron 
emitting material having an emissivity in excess 
of that of thorium oxide which consists in enclos 
ing said source in an envelope containing an inert 
ionizable gas at a given pressure; and raising the 
potential of the conductor per unit length to a 
point where it is equal to the breakdown potential 
of the heated gas adjacent the conductor. 

O 

3. In a lamp adapted to produce a fluctuating 
light emission the combination of an envelope; 
an atmosphere of ionizable gas vithin the con 
tainer; a support mounted therein; a conductor 
mounted on said support; electron emitting mate 
rial on the conductor, the length of the conductor 
being such that when a voltage of about 33 volts 
is applied thereto a layer of luminous gases forms 
about the conductor which is critical with respect 
to the forces maintaining it, the pressure of said 
gases within the envelope being approximately 
200 mm. of mercury. 

4. A process of producing a fluctuating radia 
tion from an energy source which consists in 
mounting a conductor coated with electron ent 
ting materials having an emissivity in excess of 
that of thorium oxide between lead-in wires sealed 
in a part of a closed container containing an inert 
ionizable gas, passing an electric current through 
said conductor; and varying the potential of the 
current and gas pressure till a value of potential 
and of pressure is obtained at which the break 
down potential of the gas and potential along the 
conductor per unit length are substantially the 
Sae. 

5. The process of producing a fluctuating emis 
sion from an energy source which consists in 
mounting an electric conductor containing alka 
line earth metal oxides adapted to emit electrons 
when heated between lead-in wires sealed in a 
glass container containing an ionizable gas; pass 
ing an electric current through said conductor; 
and gradually increasing the potential of the 
current from zero up to a point where the break 
down potential of the gas and potential along the 
conductor per unit length are substantially, the 
sale 

CHESTER, H, BRASELTON. 

85 

75 


