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This invention relates to a lamp for the the lamp operable on the ordinary 110 volt 
production of ultra-violet radiations and circuit. A ballast resistance is employed to 
more particularly to a gaseous conduction stabilize the discharge, preferably incorpo- 
lamp of the negative glow tape yielding a rated in the lamp structure, although, if de- 

5 spectrum which includes a large portion of sired, an external resistance of suitable value b 
th,e ultra-violet region. may be used. 

The beneficial effects of ultra-violet radia- I n  order that the invention may be more 
tions has been long recognized in therapy fully understood, reference will be had to 
but heretofore the main available sources the accompanying drawing in which : 
of artificial ultra-violet light have been the Fig. 1 is an elevation, partly in section of M, 
arcs of carbon, iron, mercury vapor, or Lung- a lamp embodying my invention ; and 
sten? all of which require relatively high op- Fig. 2 is a sectional view on the line 2--2 
eratlng voltages, are relatively hard to con- of Pig. 1. 
trol and require expensive auxiliary equip- The construction illustrated in the above 

15 rnent for operation. Such sources have not figures comprises an envelope 1 of any suit- 
been available for general applications. able material capable of transmitting the de- 

One of the objects of the present inven- sired portion of the spectrum, such as quartz 
tion is to rovide a source of ultra-violet light or special glasses transparent to ultra-violet 
suitable !! or clinical or household applica- radiations. A pair of concentric grid shaped 

20 tions, which may be operated directly from electrodes 2 and 3 are mounted within the en- 70 
110 or 220 volt A. C. or D. 6. supply mains velope, each of which consists of a number 
without auxiliary equipment and which re- of longitudinal support wires 4 about which 
quires no more attention than the ordinary electrode wires 5 are helically wound and se- 
incandescent filament lamp. cured, as by welding a t  the points of contact. 

25 Another object is to provide a lamp rich The electrodes are supported from the press 76 
in ultra-violet light which is hexpensive 6 by rigid support wires 7 and 8, joined to 
to manufacture, which economical to operate current conducting leads 9 and 10, respec- 
and which will have a long life. tively, sealed through the press 11. 

Other objects and advantages will herein- The envelope is filled with a monatomic 
30 after appear. gas or mixture of monatomic gases contain- 

I n  accordance with the present invention, ing a small proportion of a polyatomic gas. 
I provide a gaseous conduction lamp oper- I n  the specific modification illustrated, ar- 
sting almost entirely with negative glow, gon at 1 to 2 cm. pressure was employed, con- 
as distinguished from positive column, hav- taining 2 to 3 mm. of nitrogen. Other pro- 

35 ing a gaseous filling composed mainly of a portions, however, may be used. The mon- 85 
monatomic gas, such as argon, neon or .atomic gas serves to permit the passage of 
and containing sl"all proportion of a po1y- current at a potential much lower than would 

gas, such as nitrogen, to yield the be pwsible with the polyatomic gas alone, desired spectrum. The monatomic gas ren- and while the spectrum of the argon is not 
40 den the starting and 'perating rtential strong in the ultra-violet region, yet the 90 

of the device relatively low and y some 
interaction with the polyatomic gas, not gon appears to aid in exciting the nitrogen 
clear.y understood, it appears to alter the spectrum to enhance the ultra-violet radia- 
spectrum thereof, and a t  least in certain tion. While the cooperative action of the 

45 tures, renders the spectrum more efficient in monatomic gas is not fully understood, it is 95 
the ultra-violet region. suggested that it may be due to collisions of 

A strongly electro-positive metal, such as the second kind or some similar interaction 
an alkali or alkaline earth metal is employed with the molecules of the polyatomic gas. 
within the lamp to still further decrease the I n  the case of the nitrogen-argon mixture, the 

60 starting and operating voltages and render spectrum is confined almost entirely to the 100 



region extending from the lower limit of the 
risible spectrum to about 2500 Angstrom. 

I f  desired, a small quantity of a vapor, such 
as niercury, may be employed to enhance the 
ultra-violet radiations either in place of the 
polyatomic gas or in addition thereto. 

Tlie electrodes 2 and 3 are composed of a 
metal which is chemically inert with respect 
to the polyatomic gas under the conditions 

Lo within the device. Tungsten or molybdenum 
have been found to exert no substantial clean- 
up of the nitrogen, mliile iron electrodes very 
rapidly eliminate the nitrogen content of the 
device. Nickel is not as active as iron but its 
clean-up action is sufficient to render its use 
objectionable. 

An allrnli metal is introduced into the en- 
relope to  further decrease the starting and 
operating characteristics. I prefer t o  employ 

20 czsium or rubidium for this purpose since, 
due to the high vapor pressure of these metals, 
they continuously form a deposit on the elec- 
trodes and thereby nlainlain the desired low 
voltage characteristics of the device more 

25 readily than do sodiu~n or potassium. I n  
order to obtain the alliali metal in the device 
in a pure condition, a stable, non-hygroscopic 
compound thereof, such as czesiuin dichro- 
mate, is mixed mith a reducing agent, such as 

30 silicon and the mixture introduced into the 
lamp in  a metal capsule 12 supported by wire 
13 sealed into a portion of the press 11. 
After the device has been exhansted, the 
capsule 12 is heated by high frequency induc- 

35 tion currents to efl'ect a reaction between the 
cesium compouncl and the reclucing agent, 
and to vaporize the czesium into the envelope 
where it forms a deposit on the electrodes and 
other portions of the device. The gaseous 

40 filling may then be introduced. 
While the alkali metals have been specified 

in the embodiment illustrated, it is to be un- 
derstood that other strongly electro-positive 
metals may be employed, which will reduce 

45 the cathode potential fall and absorb impuri- 
ties from the gaseous filling without cleaning 
up the particular polyatomic gas, the spec- 
trum of which it is desired to obtain. 

When employing the alkali metals, it is 
50 necessary to control carefully the relative 

proportions of the alliali metal and the poly- 
atomic gas so that one does not nullify the 
effects of the other. I f  too large a quantity 
of the alkali metal is employed, i t  may clean- 

55 up the polyatomic gas to such extent as to im- 
pair the ultra-violet efficiency of the lamp, 
whereas, if too small a quantity is employed, 
i t  may all combine with the gas, forming, for  
instance, a nitride, so that  the desired low 

60 starting and operating potentials are not ob- 
tained. I have found, however, that a balance 
may be obtained between the allrali metal and 
the polyatomic gas, by controlling the rela- 
tive quantity of each. F o r  instance, when 

e5 employing csesium and nitrogen, i n  the pro- 

portion of about 2 to 3 mm. of nitrogen to 
about 1.5 niilligrams of cxsium per 100 cc. 
of bulb volunie that  a satisfactory balance is 
obtained in which neither nullifies the func- 
tioning of the other. 70 

A ballast resistaiice 14 consisting of a resist- 
ance wire wound upon an insulating sleeve 15 
is inserted in the hollow stem 16 and connect- 
ed in series with one of the leading-in wires 9. 
Current is supplied to the electrodes 2 and 3 75 
through a suitable base 17 of the standard de- 
sign employed in  incandescent filament 
lamps. 

I n  order to operate the lamp, i t  is merely 
necessary to insert the same in the usual in- go 
candescent filament lamp socket and snap on 
the switch. The lamp may be operated di- 
rectly from a 110 volt or 220 volt circuit with- 
out auxiliary equipment of any Irinil. 

I t  is to be understood that  in place of the 85 
concentric spiral electrodes 2 and 3 any other 
convenicnt form of electrodes may be em- 
ploged such as the plain parallel plates, in- 
tertwined spirals or bee-hive construction in 
which the electrodes are spaced sufficiently 90 
close together, a t  the gas pressure employed, 
to restrict the discharge to the so-called cath- 
ode glow. The electrode structure shown has 
the advantage of permitting substantially a11 
the ultra-violet radiations produced by the 95 
discharge to pass from the lamp without ob- 
struction by solid portions of the electrode 
assembly. 

Obviously many changes and modifications 
niay be made in the invention without depart- 100 

ing therefrom and I do not desire to be limit- 
ed to the exact construction shown and de- 
scribed except in accordance with the append- 
ed claims. 

What  is claimed is 105 
1. ,4 source of ultra-violet radiations com- 

prising an envelope containing electrodes be- 
tween which a discharge may be passed and 
a filling of a monatomic gas in  said envelope 
containmg an admixture of nitrogen, said 110 
envelope being composed of a material trans- 
parent to the particular ultra-violet radia- 
tions desired. 

2. A source of ultra-violet radiations com- 
prising an envelope transparent to the ultra- 115 
violet radiations desired, a filling of a mona- 
tomic gas in  said envelope containing a small 
proportion of nitrogen and means for  ioniz- 
ing said gaseous mixture to excite the ultra- 
violet radiations. 120 

3. A discharge lamp for  producing ultra- 
violet radiations comprising an envelope 
transparent to desired ultra-violet radiations, 
a mixture of a monatomic gas and nitrogen 
in  said envelope, a pair of electrodes therein 125 
so spaced as to produce a discharge substan- 
tially all of the negative glow, said electrode 
being composed of a metal which does not re- 
act mith the polyatomic gas to clean up  the 
same. 130 



4. A discharge lamp for producing ultra- 10. A discharge lamp comprising an en- 
violet radiations comprising an envelope velope containing a mixture of argon and 
transparent to desired ultra-v~olet radiations, nitrogen, electrodes within said envelope and 
a mixture of a monatomic gas and nitrogen a cluantity of cmium therein, said nitrogen 
in said envelope, a pair of electrodes thercin and czesiuiri being present in such relative 
so spaced as to produce a discharge substan- proportions that neither nullifies the func- 
tially all of the negative glow, said electrode tioning of the other. 
being composed of a metal which does not re- I n  testimony whereof, I have hereunto snb- 
act with the polyatomic gas to clean up the scribed my name this 19th day of July 1927. 

lo same and a quantity of an electro-positive MILAN W. GARRETT. ,, 
metal in the envelope for reducing the volt- 
age drop between the electrodes. 

5. A discharge lamp for producing ultra- 
violet radiations comprising an envelope 

15 transparent to such radiations, a monatomic 
gas thcrein containing nitrogen mixed there- 
with at a reduced pressure, a pair of elec- 
trodes in said envelope and an alkali metal 
therein, said alkali metal and the nitrogen 

20 being present in such relative quantities that 
neither becomes permanently completely 
combined with the other. 

6. A discharge lamp for producing ultra- 
violet radiations comprising an envelope 

25 transparent to such radiations, a monatomic 
g:~s therein containing nitrogen mixed there- 
with a t  a reduced pressure, a pair of elec- 
trodes in said envelope and a quantity of cs -  
sium thcrein, the czsium and nitrogen being 

30 present in such relativer quantities that 
neither becomes permanently completely 
combined with the other. 

7. A discharge lamp for ultra-violet radia- 
tions comprising an envelope transparent to 

$5 the tlcsirccl ultra-violet radiations, a mona- 
tomic gas therein a t  x pressure of a few centi- 
nleters, a quantity of nitrogen therein a t  a 
pressure of a few millimeters, a pair of elec- 
trodes spaced so as to have a negative glow 

40 tlischarge passed therebetween, and a quan- 
tity of c ~ s i u m  in the envelope for reducing 
the starting and operating characteristics of 
the lamp so that it may be operated on 110 
volt light in^ circuit. 

45 8. A dischrge lamp for ultra-violet radia- 
tions comprising an envelope transparent to 
the clcsircd ultra-violet radiations, a mona- 
tomic gas therein a t  a pressure of a few centi- 
meters, x quantity of nitrogen therein at a " pressure of a few millimeters, a pair of elec- 
trodes spaced so as to hxve a negative glow 
discharge passed therebetween, a quantity of 
ccsium in the envelope for reducing the start- 
ing and operating characteristics of the lamp " and rendering i t  operable on a 110 volt light- 
ing circuit and n stabilizing resi,stance within 
said lanip in scrics wit11 said electrodes. 

0. A disclln~yy I:u~ip comprising a11 cnve- 
lopc containing a mixture of a monatomic "" and a polyatomic' gas, electrodes therein and 
a quantity of a11 clcctro-positive metal in said 
envelope, said elcctro-positive metal and said 
polyatomic gas being present in such relative 
proportions that ncither nullifies the func- 

6"ioning of the other. 


