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This invention relates to discharge lamps and 
the method of manufacture, and more particu 
larly to devices for efficiently generating ultra 
violet radiations. . The principal object of my invention, gen 
erally considered, is the efficient production of 
ultra-violet or other radiation by means of a 
discharge lamp in which the envelope thereof 
is either of minimum thickness, or the inner sur 
face of which is protected from the deteriorating 
action of the discharge, or both. - 
Another object of my invention is the pro 

duction of envelopes for discharge lamps, by 
etching the inner Surface to decrease the wall 
thickness to such an extent that the ultra-violet 
radiation transmission characteristics are mate 
rially improved. 
A further object of my invention is the pro 

duction of an envelope for a discharge device 
having a thickness less than that to which the 
glass could be drawn by ordinary commercial 
methods. 
A still further object of my invention is the 

production of envelopes for discharge devices 
in which the inner surfaces are protected from 
the deteriorating action of the discharge by a 
coating of silica applied thereto. 
Other objects and advantages of the invention, 

relating to the particular arrangement and con 
struction of the various parts, will become ap 
parent as the description proceeds. 

Referring to the drawing illustrating my in 
vention: - Figure 1 is a view of a lamp, embodying my 
invention, partly in elevation and partly in lon. , 
gitudinal section. 

Figure 2 is an enlarged cross-sectional view, 
on the line i-II of Figure 1, in the direction 
of the arrows. Figure 3 is a fragmentary enlarged longitudinal 
sectional view of an envelope during the process 
of manufacture. 

Figure 4 is a view similar to Figure 3, but show 
ing the form of the envelope after the inner 

. Surface thereof has been etched, or the wall 
thickness otherwise decreased. 
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Figure 5 is a view corresponding to Figure 4, 
but showing the envelope after a coating of silica 
has been applied thereto, a smaller discharge 
lamp being shown in position for testing the 
transmission characteristics of said envelope. 

Figure 6 is an enlarged fragmentary sectional 
view showing the coating of silica on the inner 
surface of the envelope. 

Figure 7 is a transverse sectional view of an 

50 

envelope such as illustrated in Figure 3, but 
showing a modification. 

Referring to the drawing in detail and first 
considering the embodiment of my invention ill-, 
lustrated in Figures 1 to 4, inclusive, there is 
shown a discharge lamp if comprising an en 
velope 2 of suitable vitreous material, such as 
Corning 972 high transmission ultra-violet glass, 
which is a form of "Corex' glass. - 
As is well known, the effectiveness of the 

radiations in the ultra-violet from a discharge 
lamp having a vitreous or glass envelope, is 
largely dependent upon the thickness of the 
walls of said envelope, that is, the absorption 
in the glass varies as a logarithmic function of 
the glass thickness. By decreasing the wall 
thickness, we can immediately increase the trans 
mitted amount of the short wave length rays, 
or those which are bactericidal in character. 
From life test data, it has been found that 

there is a very large percentage loss of trans 
mitted ultra-violet radiation during the first 25 
to 100 hours burning. This loss is due largely 
to solarization of the glass and is directly pro 
portional to the wall thickness. This initial loss 
varies from 20 to 40% of the reading taken im 
mediately after exhaust. To increase the initial 
output and minimize the reduction caused by 
solarization, I propose to make the glass tubing 
of the minimum Wall thickness that can be con 
veniently manufactured and still withstand op 
erations, such as handling and shipping, and 
then etch out the inner surface of the envelope 
with hydrofluoric acid, or other material, so that 
the minimum useful Wall thickness is obtained. 
Such an operation is desirable for lamps of small 
diameter such as %', but is of even greater value 
for lamps of larger diameter. The minimum 
Wall thickness varies, of course, with the di 
ameter. 

For the purpose of carrying out my invention, 
I take a piece of drawn tubing 3 of a minimum 
wall thickness (of say about 1 mm. for tubing 
having an internal diameter of about A inch 
or 1.27 cm.), as above mentioned, and coat the 
lower end thereof, inside and out, with paraffine 
4, to protect it from the action of etching fluid, 
and then close said lower end with a rubber 
Cork 5. The tube 3 is then filled with etching 
fluid 6 up to a certain point, indicated at , 
said fluid being desirably hydrofluoric acid. The 
fluid is desirably moved during the etching 
process in order to avoid pitting, as by rotating 
the tube 3 back and forth about its axis or 
agitating. By protecting the lower end of the 
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tube by parafine or the like, and the upper end 
by keeping the level at f, I thereby provide 
a tube, as shown in Figure 4, which has a min 
imum wall thickness at , intermediate the ends, 
which may be of the order of about one-half 
that of the end portions, while said end portions 
9 are of normal wall thickness, corresponding 

with the initial thickness of the glass prior to 
etching. In this way, the electrode chambers 2 
and 22 of the finished lamp , shown in Figure 1, 
may have thicker walls, as indicated, and be 
sealed to the thicker end portions, while the 
tubular portion 22, therebetween, and through 
which the radiations are emitted, is of minimum 
Wall thickness. 
As an alternative, both ends of the tube 3 

may be coated with parafine 4, inside and out, 
like the lower end shown in Figure 3, and the 
whole tube, uncorked, immersed in a bath of 
etching fluid, thereby accomplishing the reduc 
tion in thickness more quickly. . While in the 
bath, the tube is desirably moved around, or the 
etching fluid agitated, to avoid pitting. 
If desired, I may accomplish some of the re 

sults of my invention without any further proc 
essing of the tube. However, I prefer to protect 
the inner surface of the tube against deleterious 
action of the discharge during operation of the 
lamp, as by amalgamation of the mercury con 
tent with alkali and other metals that are re 
duced by decomposing the inner surface of the 
glass tubing by the electric discharge. 
To overcome this latter effect, I propose coat 

ing the inner surface of the tube 3 with pure 
silica, as illustrated in Figure 5, so that the mer 
cury vapor and the gaseous discharge do not 
come in direct contact with the main or basic 
content of the glass tubing, as it is known, that 
the mercury vapor in a discharge does not at 
tack the Walls of a quartz or pure silica tube as it 
does one formed of glass. 
silica may be applied in any desired manner, as 
by flushing with a mixture comprising 25% ethyl 
silicate and 75% ethyl alcohol. Several such 
applications are desirable to form a more or less 
impervious layer of silica on the inside of the 
lamp envelope. 
Although it is preferred to apply the silica 

coating 24 to an envelope, the thickness of which 
has been reduced to a minimum by etching as 
previously described, yet some of the advantages 
of my invention are obtainable by applying the 
silica coating to the inside surface of an envelope 
which has not been etched as said envelope is 
thereby protected from blackening by decom 
position and amalgamation, although, of course, 
it does not have the high transmission charac 
teristics that are obtainable by etching, as pre 
viously described. . 
The coating of silica applied to a tube 3, 

etched or unetched, is shown enlarged in Figure 
6. Figure 5 represents an envelope etched and 
then silica coated, being tested for its transmis 
Sion characteristics by having a small ultra 
violet generator 25 inserted therein and operated, 
and the radiations which pass through the walls 
thereof tested for the intensity of the ultra-violet 
ortion. 
. It will also be understood that if I desire 
erely to construct an envelope without apply 

hereof, or unetched and with a silica coating 24, 
uch envelopes, as respectively illustrated in Fig 
es 4 and 6, may be tested in the manner indi 

ated in connection with Figure 5. 

ng the silica coating 24 to the inner surface 
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It may sometimes be desirable to take the 

ultra-violet radiations from only one side of the 
lamp, in which event a lamp having greater 
strength, and giving all the desired output, may 

provided by etching around only part of the 
circumference of the tube f3. This partial etch 
ing may be accomplished by coating around only 
a portion of the circumference, between the 
totally coated end portions, as indicated by the 
parafine coating 2 shown in Figure 7. When 
a tube , as shown in this last figure, is thus 
coated and etched, one side only thereof, is 
formed of minimum, thickness and the ultra 
violet radiations from the lamp are, therefore, 
to be taken from that side, while the lamp is of that much greater strength by having the other 
side left of initial thickness. It will also be un 
derstood, that the tube f3 of Figure 7, may be 
used with or without the silica coating 24, de 
scribed in connection with Figures 5 and 6. 
After the tube, 8 or f3, has been finished, 

it has the end chambers 2 and 22 containing 
the electrodes 2 and 2 sealed to the thicker 
ends 9, as illustrated most clearly in Figure 1. 
These electrodes may be such as disclosed in the 
James application, Serial No. 734,620, fled July 
11, 1934, and owned by the assignee of the pres 
ent application. The lamp may also be con 
structed otherwise as described in said applica 
tion, that is, the ionizable medium in the en 
velope may be a rare gaseous filling, such as 60% 
neon and 40% argon, to which is added a small 
quantity of mercury in order to increase the in 
tensity of the ultra-violet radiation, the pressure 
of the medium being desirably about 8 mm. The 
envelope may be exhausted and filled in the con 
ventional manner, and released off at the tip, 
as indicated at 29. The lamp is desirably fin 
ished by having contact caps 3 and 32 applied 
to the ends, which caps are in electrical con 
nection with the respective electrodes 27 and 28. 
From the foregoing disclosure, it will be seen 

that I have devised a discharge lamp particular 
ly adapted for efficiently generating ultra-violet 
radiations, and especially those in the neighbor 
hood of the mercury lines between 2530 and 2540 
A.U., said generator being especially efficient be 
cause of its reduction in wall thickness by etch 
ing and/or the protection of the inner surface of 
the envelope by pure silica. Although particu 
larly adapted for an ultra-violet radiation gen 
erator, the employment of a silica coating is use 
ful on the envelope of fluorescent “lumiline' lamps. 
Although preferred embodiments of my inven 

tion have been disclosed, it will be understood 
that modifications may be made within the spirit 
and Scope of the appended claims. The embodi 
ments which have been disclosed are operable at 
low current densities to produce a discharge par 
ticularly effective for bactericidal and fungicidal 
action. 

I claim: 
l. The method of finishing an envelope for a 

discharge lamp, comprising flushing with an 
ethyl silicate mixture to coat the inner surface 
thereof with silica and protect it against decom 
position during operation. . 

2. A discharge lamp comprising an elongated 
envelope of high transmission ultra-violet glass 
and consisting of end chambers connected by a 
tube, the bore of said tube being smaller than 
that of said end chambers, the thickness of the 
end chamber walls being about one millimeter, 

75 the wall of said connecting tube for substantially 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



2,295,626 
its entire length being etched to a thickness of 
about one-half millimeter, an electrode in each 
end chamber, the inner surface of said connect 
ing tube for substantially its entire length being 
coated with substantially pure silica to protect 
it against decomposition during operation of the 
device, and a rare gaseous filling admixed with 
mercury vapor enclosed in said envelope, said 
device being operable at low current densities to 
produce a discharge particularly effective for 
bactericidal and fungicidal purposes. 

3. A discharge lamp comprising an elongated 
envel-pe of high transmission ultra-violet glass, 
the walls of said envelope being reduced for a 
major portion of the distance between the ends 

O 
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to a thickness of the order of approximately , 
one-half that of the walls of the end portions, 
an electrode in each end portion, the inner sur 
face of that portion of said envelope of reduced 
wall thickness, being coated for substantially its 
entire length with substantially pure silica to pro 
tect it against decomposition during Operation of 
the lamp, and a rare gaseous filling admixed with 
mercury vapor enclosed in said envelope, said 
lamp being Operable at low current densities to 
produce ultra-violet radiations particularly ef 
fective for bactericidal and fungicidal purposes. 

4. The method of finishing an envelope for a 

20 

25 

3 
discharge lamp comprising reducing the thick 
ness thereof by etching its inner surface for a 
major portion of a distance between its ends, and 
flushing with an ethyl silicate mixture to coat 
said inner surface with silica and protect it 
against decomposition during Operation. 

5. An elongated envelope of high transmission 
ultra-violet glass and consisting of end chambers 
connected by a tube, the bore of said tube being 
smaller than that of said end chambers, the 
thickness of the end chamber walls being about 
one millimeter, and the wall of said connecting 
tube for substantially its entire length being re 
duced to a thickness of about one-half millimeter 
and coated for substantially its entire length with 
substantially pure silica to protect it against de 
composition during operation. 

6. An elongated envelope of high transmission 
ultra-violet glass, the walls of which are reduced 
for a major portion of the distance between the 
ends to a thickness of the order of approximately 
one-half that of the walls of the end portions, 
the inner surface of that portion of said envelope 
of reduced wall thickness being coated for sub stantially its entire length with substantially 
pure silica to protect it against decomposition 
during operation. NORMAN CARIBESE, 

  


