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GLOW LAMPS 

Theodore Willard Case, Auburn, N. Y., assignor 
to Case Research Laboratory, Incorporated, 
Auburn, N. Y., a corporation of New York 
Application July 27, 1929, Serial No. 381,666 

Claims. 
This invention relates to the process of manu 

facture of glow lamps for sound recording and 
other purposes. 

It is an object of this invention to provide a 
simple means for commercially producing a glow 
lamp of high light intensity and capable of in 
Stanitaneously varying its intensity in accordance 
with current modulations and having a compara 
tively long life under normal conditions of use. 
In order to more fully understand the process, 
reference will be made to the accompanying 
drawing in which: 

Figure 1 is a view of the electrode assembly of 
a lamp before sealing in outer casing. 

Figure 2 shows electrodes assembled in bulb 
in readiness for drying and evacuation, process. 

Figure 3 shows a view of the lamp and connec 
tions for activating and outgassing the electrodes. 

Figure 4 is a view of the lamp and circuit con 
nections for the final steps in the process of man 
ufacture. 

Figure 5 is a sectional view of the completed 
lamp shown at right angles to the other figures. 
Tungsten wires 5 and 6 are sealed in lamp press 
in any well known manner. To the upper ends 

of wires 5 and 6 is Secured with silver solder fila 
ment 3 which is to act as the cathode and may 
preferably be formed of a platinum strip .011 
inch wide and .0005 inch thick although va 
rious sizes may be used. The strip is bent into 
U-shaped form in conformity with the illustra 
tion of the electrode 3 in Figure 1. A nickel plate 
4 Supported by a tungsten wire is sealed in press 
2 as the anode in a position as shown in the draw 
lag. 

Silver lead wires 8, 9, and 0 are soldered to 
tungsten wires 5, 6, and respectively which sup 
port the electrodes 3 and 4. In circuit with the 
cathode 3 and connected through leads 8 and 9 
is a battery 2, ammeter and a variable resist 
ance 3. Resistance adjustment is made so that 
a current varying from 2 to 3 amperes will heat 
the electrode 3 to at first a dull red heat and later 
to a bright red. 

During the heating process calcium nitrate is 
applied to the filament 3 which is quickly con 
verted to calcium oxide. The calcium compound 
is applied until the entire exposed portion of 
filament 3 is covered. It will be necessary to de 
crease the resistance 3 from time to time as the 
coating is applied as it requires more current to 
heat the increase cross section of flament. 

Barium nitrate is then applied to the heated 
filament and is uniformly spread over the entire 
surface. Care must be taken not to allow any 

(C. 176-126) 
compound to spatter on the nickel plate 4 as this 
surface is to act as the anode and must be clean. 
The barium nitrate converted into barium ox 

ide due to heating of the compound in air is ap 
plied until the filament has a total thickness of 
approximately .035 inch. The heating of the 
filament strip is continued until the nitrate is 
Converted into oxide. r 
The calcium oxide is used merely for protection 

as barium nitrate has a corrosive effect upon 
platinum. The electrodes are then assembled in 
the lamp as illustrated in Figure 2. A baking 
furnace is then placed over the tube and the 
structure is baked until the temperature rises 
to 100 degrees centigrade during which time the 
coated platinum filament is disconnected from 
the direct current source or battery 12 and an 
oil pump vacuum is maintained through connect 
ing tube 5. The furnace is shut off and the 
structure allowed to cool for i5 minutes. The 
furnace is then allowed to heat until a tempera 
ture of 200 degrees centigrade is obtained after 
which it is again allowed to cool for 15 minutes. 
This periodical heating and cooling is continued 
until a temperature of 400 degrees centigrade is 
obtained. 
The baking process has for its purpose the 

volatilization of any moisture in the tube and 
the coated platinum Strip. During the proceSS 
of forming the coating on the platinum strip, 
considerable barium hydroxide was produced 
which is also decomposed by the baking process. 
To eliminate any final trace of moisture, the 

platinum coated flament is heated by means of 
battery 2 connected thru resistance 3 and am 
meter . The heating currents will be of the 
order of 3 amperes and at the same time the 
bulb is pumped to a high vacuum with a mercury 
pump operating in conjunction with an oil pump 
for from fifteen to twenty minutes. 
The electrodes still contain a considerable 

amount of gas and in order to eliminate final 
traces of gas, the electrodes are connected in cir 
cuit as shown in Figure 3. Battery 2 is again 
used as a source for heating the filament 3. 
Alternating current from generator 9 is stepped 
up to 1200 volts by means of transformer 8. 
The secondary terminals of transformer f3 are 
connected to electrode 3 and electrode 4 respec 
tively. A current limiting resistance f6 and a 
switch f is included in the transformer second 
ary circuit connection. Filament 3 is heated to a 
dull red heat by means of a current from battery 
2 and the high potential from transformer 8 

is intermittently applied across the electrodes. 
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2 a,057,188 
switch it is allowed to be closed only for a between the electrodes, one of which is coated, ad 

short period of time, say 5 to 10 seconds. At 
first a bright luminous discharge bluish in color 
is noted indicating that gas is being driven from 
the electrodes being treated with the high volt 
age alternating current. As this process is con 
tinued, the luminous discharge becomes less and 
less and finally a green flash appears between 
electrodes. At this point the electrodes are ap 
parently de-gasified and the cathode electrode 
3 is sufficiently activated for the next process. 
The current is then disconnected and the ac 

tivated coating on the flament is found to be 
photo-electric. The vacuum pump is shut of 
from tube. fs and gas is then admitted to the 
bulb while the electrodes 8 and 4 are connected 
in a circuit including a source of potential of 
about 650 manually variable volts in series with 
a resistance of about 8000 ohms. 
A circuit diagram of this connection is shown 

in Figure 4. The gas preferred is a combina 
tion of helium and nitrogen in the ratio of about 
95 parts helium to 5 parts nitrogen. The pres 
ence of nitrogen in the bulb causes the barium 
oxide coating to form a compound believed to 
be barium nitride. 
When the gas within the bulb reaches a pres 

sure where a discharge starts between the elec 
trodes and the glow practically falls the space be 
tween electrodes 3 and 4, a current of about 
2 to 3 milli-amperes is flowing and the gas ad 
mitted through tube S is shut off. The ap 
paratus is permitted to run in this condition un 
til the glow is evenly distributed over the ent 
tire cathode and the current will have risen to 
approximately 30 to 40 milli-amperes. 

Usually the glow starts in a non-uniform man 
ner and later spreads out more or less uniform 
ly over the entire U-shaped electrode. Wherever 
the flament becomes activated and glows, it will 
be found that the coating has turned dark brown 
to black. This active. product that has been 
formed is at present believed to be a barium 
nitride compound and is photo-electrically ac 
tive. 1. 

The voltage in the circuit is then reduced to 
about 370 volts through the same resistance of 
about 8000 ohms and more gas is admitted to 
the bulb until a current of approximately 18 
milliamperes is flowing in the plate circuit. The 
negative glow under these conditions will be 
found closely surrounding the cathode and the 
glow is substantially lavender in color and sep 
arate from the anode glow which is quite pink 
in color on the surface of the anode. The tube 
is then sealed off from the connecting tube 
and is complete as far as the manufacturing 
process is concerned. 
The activated coating on the cathode has a 

substantial photo-electric character and the en 
tire combination produces a light of high actinic 
value. The pressure which I have found in prac 
tice to be preferable is approximately 15 to 25 
millimeters of mercury although a fairly wide. 
range is possible between 10 and 40 millimeters 
of mercury, the important feature being that 
the pressure is such as to maintain the glow 
medium tightly on the surface of the cathode. 
The electrodes 3 and 4 are preferably arranged 
in close relation as for instance about one quar 
ter of an inch apart although considerable vari 
ation is possible. - - - 

clairn: 
1. In the process of producing a glow lamp con 

prising connecting a high direct current potential 

mitting a gas containing nitrogen until a glow 
covers the space between the electrodes, then 
allowing the glow to continue until the coated 
electrode has been activated, and finally admit 
ting more gas so that a concentrated lavender 
glow is produced about the cathode. 

2. In the process of producing a glow lamp 
comprising connecting a high direct current p0 
tential between the electrodes, one of which is coated, admitting a gas composed of approxi 
mately 95 per cent helium and 5 per cent ni 
trogen until a glow covers the space between the 

0. 

electrodes, then allowing the glow to continue 
until the coated electrode has been activated, and 
finally admitting more gas so that a concen 
trated glow is produced about the cathode. 

3. In the process of producing a glow lamp 
comprising connecting a high direct current po 
tential between the electrodes, one of which is 
coated, admitting a gas containing nitrogen un 
till a glow covers the space between the electrodes, 
then allowing the glow to continue until the 
coated electrode sends out an intense bluish glow 
in the form of streamers, throughout its entire 
length, and finally admitting more gas so that 
a concentrated lavender glow is produced about 
the cathode. 

4. In the process of producing a glow lamp 
comprising coating an electrode with a calcium 
compound and then with another alkaline, earth 
material, converting said material into the oxide, 
activating said coating with a source of high. 
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voltage alternating current and treating said 
coating in a low pressure atmosphere including 
nitrogen. 

5. In the process of producing a glow lamp 
comprising coating an electrode with a calciuin. 
compound and then with a barium compound, 
converting said barium compound into barium 
oxide, activating said coating with a high voltage 
current, and treating said coating in a low pres 
sure atmosphere including nitrogen forming 
thereby a different barium compound. 

6. In the process of producing a glow lamp 
comprising providing an electrode with a coating 
comprising an alkaline earth material, converting 
said material into the oxide, activating said coat 
ing with a source of high voltage alternating cur 
rent and treating said coating with a high voltage 
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direct current in a low pressure atmosphere in 
cluding nitrogen. - 

7. In the process of producing a glow lamp 
comprising providing an electrode with a coating 
comprising an alkaline earth oxide, activating 
said coating with a source of high voltage alter 
nating current and treating said coating with a 
high voltage direct current in a low pressure at 
mosphere including nitrogen. . 

8. The process of producing a glow lamp com 
prising a bulb and anode and cathode electrodes 
therein which consists in providing the cathode 
with a coating of a calcium compound and then 
with a coating of another alkaline earth oxide 
and activating said coating by the passage of an 
electric current while the electrodes are surround 
ed by an atmosphere of gas including nitrogen 
forming thereby a different coating material on 
the cathode. 

9. The process of producing a glow lamp com 
prising a bulb and anode and cathode electrodes 
therein which consists in providing the cathode 
with a coating of a calcium compound and then 
with a coating of barium oxide and activating 
said coating by the passage of an electric current 
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while the electrodes are surrounded by an at 
mosphere of gas including nitrogen forming 
thereby a different barium compound on the 
Cathode. 

10. The process of producing a glow lamp com 
prising a bulb and anode and cathode electrodes 
therein which consists in providing the cathode 
With a coating of an alkaline earth oxide and ac 
tivating said coating by the passage of an electric 
current while the electrodes are surrounded by 
an atmosphere comprising substantially 95% of 
helium and 5% nitrogen forming thereby a dif 
ferent coating material on the cathode. 

11. The process of producing a glow lamp com 
prising a bulb and inclosed therein anode and 
cathode electrodes therein which consists in pro 
viding the cathode with a coating of barium oxide 
and activating Said coating by the passage of an 
electric current while the electrodes are Surround 
ed by an atmosphere comprising substantially 
95% helium and 5% nitrogen forming thereby a 
different barium compound on the cathode. . 

12. The process of producing a glow lamp com 
prising a bulb and anode and cathode electrodes 
therein which consists in providing the cathode 
with a coating of an alkaline earth oxide, and 
activating said coating by the passage of an elec 
tric current While the electrodes are surrounded 
by an atmosphere of gas including a relatively 
Small percentage of nitrogen, and a relatively 
large percentage of an inert gas having high heat 
radiating characteristics. 

13. The process of producing a glow lamp com 
prising a bulb and anode and cathode electrodes 
therein which consists in providing the cathode 
with a coating of a barium oxide, and activating 
said coating by the passage of an electric current 
While the electrodes are surrounded by an atmos 
phere of gas including a relatively small percent 
age of nitrogen, and a relatively large percentage 
of an inert gas having high heat radiating char 
acteristics. 

14. In the process of producing a glow lamp 
comprising Connecting a high direct current po 

3 
tential between the electrodes, one of which is 
coated with a barium compound, admitting a gas 
composed substantially of 95 percent helium and 
5 percent nitrogen until a glow occurs across the 
space between the electrodes, then allowing the 
glow to continue until the coated electrode has 
turned in color from light gray to dark brown to 
black and finally admitting more gas so that at a 
predetermined direct current potential substan 
tially not to exceed 400 volts a predetermined 
Value of current will flow between the electrodes. 

15. In the process of producing a glow lamp, the 
steps comprising coating a foundation member 
with a calcium compound which is readily con 
verted to an oxide, converting said calcium com 
pound to an oxide and depositing thereon, a bari 
um compound, then Surrounding the foundation 
member as an electrode by a glow discharge 
whereby a photo-electrically activated condition 
is produced. 

16. In the process of producing a glow lamp, 
the steps comprising coating a foundation men 
ber with a calcium compound which is readily 
converted to an oxide, converting said calcium 
compound to an oxide and depositing thereon a 
barium compound, Subjecting said barium com 
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pound to an electrical discharge to render it 
photo-electrically active, then introducing an 
inert gas into the lamp and surrounding the foun 
dation member, as an electrode, by a glow dis 
charge whereby the coating is further photo 
electrically sensitized. 

17. In the method of producing a device hav 
ing photo-electrical characteristics, the steps 
comprising coating a foundation member with a 
calcium compound which is readily converted to 
an oxide, converting said calcium compound to 
an oxide, and then providing thereon a layer of 
light Sensitive material, and finally introducing 
an inert gas into the lamp and immersing the 
foundation member, as an electrode, in a glow 
discharge whereby the light sensitive surface is 
further sensitized. 
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