
July 13, 1943. E. R. HEILIGER 2,324,390 
METHOD AND APPARATUS FOR RECLAIMING ULTRAVIOLET LAMPS 

Filed Feb. 27, l943 

e 

222 S Z 
SS: S 

d 5 

Ri 

0 

O 

N 

G 

2 

N 

È 

2 ---- 2 
2 2 ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZA 

S s 

È 

i F.R. Heiliger 
INVENTOR 

BY 
ATTORN 

  

  

  

  

  

  

  



Patented July 13, 1943 

UNTED STATES 

2,324,390 

PATENT OFFICE 
2,324,390 

THODANDAPPARATUS FOR RECLAM 
NGULTRAVOLET LAMPS 

Eugene R. Heiliger, Tulsa, Okla. 
Application February 27, 1943, Serial No. 47,360 

2 Claims. 

This inVention relates to ultra-violet gen 
erators or lamps and more particularly to a 
method and apparatus for reclaiming the light 
or lamp tubes of Such generators When their 
efficiency becomes impaired by the accumulation 5 
of Smut or Smudge on the inner side of the tube. 
The most common type of ultra-violet gen 

erator consists of a gas filled composition glaSS 
tube With electric contacts mounted on each end. 
When the proper voltage of electricity is applied 0 
to the contact point the gas in the tube com 
pletes the circuit. The electricity passing 
through this gas in the presence of mercury 
produces ultra-violet rays. The life of Such 
lamps at maximum efficiency is comparatively 5 
short especially When employed at refrigeration 
temperatures for control of mold and bacteria 
action since their burning gradually produces a 
Smut or Smudge on the inside of the tube Which 
eventually screens out the ultra-violet rayS ma- 20 
terially cutting down the efficiency of the lamp 
and requiring its replacement With a neW lamp 
tube. 
An object of the present invention is the pro 

vision of a method and apparatus for removing 25 
the accumulated Smut or Smudge frOn the in 
terior of the tube in a practical, economic man 
ner Whereby the tube may be reclaimed for fur 
ther use Without requiring itS di Smantling Or re 
construction. 8 (} 
With these and Other objects in VieW, asmay 

appear from the accompanying specification, the 
invention consists of various features Of Con 
struction and combination of parts, Which Will 
be first described in connection With the ac- 35 
companying drawing, shoWing a method and ap 
paratus for reclaiming ultra-violet lamps of a 
preferred form embodying the invention, and 
the features forming the invention Will be Spe 
cifically pointed out in the claimS. 
In the draWing: 
Figure 1 of the drawing shows in vertical 

section one form of the apparatus employed for 
reclaiming the impaired ultra-violet lamp tubeS. 
Figure 2 is a detailed section of one end of 

tubes showing a protective cap mounted there 
OVer 

Figure 3 is a longitudinal Section through a 
modified form of apparatus for treating im 
paired tubes to restore or reclaim them. 

Referring more particularly to the draWing, 
the ultra-violet lamp tubes indicated at , the 
efficiency of Which has been impaired by the 
formation of a smudge or smut upon the interior 
of the tubes, are in the form shown in Figures 1 
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(C. 16-3) 
and 2 of the draWing detachably suspended ver 
tically in a container 2 by means of Suitable 
supporting members 3. The container 2 is 
formed of both heat and electrical current insu 
lating material and in Figure 1 is shown as com 
prising a main body 4 formed of insulating ma 
terial and having a lining or inner wall 5. The 
container 2 is sealed by a cover 6 which is de 
tachably attached to the container to forman 
air tight Seal to permit a Vacuum to be drawn 
Within the container by any suitable type of 
Vacuum creating means such as a conventional 
Vacuum pump illustrated at 7. 
The SuSpending members 3 for the tubeS ?i are 

preferably carried by the cover 6 as are also the 
electrical heating elements 8. The electrical 
heating elements or units 8 are shown in the 
draWings as Strip elements, and they are con 
nected to a line Supply Source of electrical energy 
indicated at 9 through a rheostat 0 of conven 
tional form Whereby the heat Within the con 
tainer or oven 2 may be regulated as required. 
A thermotube f l of any conventional type Which 
may be purchaSed upon the Open market is also 
carried by the cover 6 and projects into the con 
tainer or Oven 2. The gauge 2 of the thermo 
tube i l is positioned exteriorly of the container 
or oven 2 so that the degree of temperature With 
in the container may be readily determined. A 
gauge 3 is connected in the line between the 
Vacuum creating apparatus 7 and the interior 
of the container or oven 2 so that the degree of 
Vacuum Within the container may also be readily 
determined and regulated. 
OWing to the fact that the electrical contacts 

14 are soldered under the ends of the tubes 
i it is necessary to protect these caps from the 
heat within the container or oven 2 and for this 
purpose caps 5 of asbestos or other suitable in 
sulating material are placed over the contact 
forning ends of the tubes. 

In carrying out the method of reclaiming im 
paired ultra-Violet generating lamp tubes the 
tubes are Suspended in the container or Oven 2 
by the supporting members 3, and the container 
2 is sealed, after Which a vacuum is created 
Within the container approximately equal to the 
Vacuum Within the tubes So as to prevent col 
lapsing or distortion of the tubes When the glass 
of Which they are formed is heated. Heat is 
created Within the container 2 and applied ex 
teriory to the tubes i by the heat generating 
means 8 to a degree just slightly beloW the de 
gree required for melting the glass of Which the 
tubes are formed. This heat is applied for a 



2 
predetermined time period, Which can be and 
has been arrived at by eXperimentation, that is, 
the heat is applied for a sufficient length of 
time to cause a diSSolving Or diSSolution With 
the disappearance of the Smut or Smudge on 
the interior of the tubes. 

After the Smudge or Smut has disappeared or 
been dissipated by the heat, the heat is cut Off 
and the tubes are removed from the oven. 
When the lamps are removed from the Oven or 

container 2 they Will not function properly in the 
standard type of fixtures receiving electric cur 
rent of the Voltage for Which they are designed 
to be used So that after they have cooled, electric 
current of a Voltage higher than that Which they 
normally receive is passed through the lamp for a 
feW minutes after Which the Voltage of the cur 
rent is reduced and the lamps Will then operate 
efficiently at electric currents of the voltages nor 
mally applied to them. 

Figure 3 of the drawing shows a modified form 
of the apparatus employed for reclaiming the 
defective ultra-Violet lamp tubes, and in this 
modified form the tube 20 to be treated is sup 
ported vertically Within a container or sleeve 2 
of insulating material by a Suitable Supporting 
member 22. Within the insulating container or 
sleeve 2 is a niachrome electrical heating ele 
ment 23 in the form of a coi through Which the 
tube 20 is inserted. Heat insulating sleeves 24 
of asbestos or Other Suitable insulating material 
are placed about the electrical contact-carrying 
ends 25 of the tube 29 and fit tightly Within the 
bore of the sleeve or container 2 serving the dal 
function of rigidy supporting the tube 4 in ver 
tical position Within the container or sleeve 2 
and forming an insulating element to prevent 
transmission of excessive heat to the contact 
forming ends 25 of the tube. 
The riachrome heating elementS 23 is connect 

ed by suitable electrical Wiringto a line Source of 
electrical current indicated at 26 through any 
approved type of rheostat 2 by means of Which 
the degree of heat applied exteriorly to the tube 
20 may be regulated. 

In the enployment of this modified construc 
tion of apparatus, the method of treating the 
tibes Which have beconne ineffective due to the 
formation Cf the Smut or Smudge On the inner 
surface of the tubes is substantially the Same aS 
that described hereinabove relative to the use of 
the apparatus shown in Figures 1 and 2. The tube 
to be treated iS inserted in the container or Sleeve 
2 through the coiled niachrome heating element 
23 and is held Securely and in vertical position 
Within the Sleeve or container 2 by means of 
the insulating collars 24. Heat is then applied 
to the exterior of the tube 20 to a degree slight 
ly less than the heat degree required to melt the 
glass of Which the tube is formed. This heat is 
maintained for a feW minutes or predetermined 
interval of tirne Sufficient to diSSove or dissipate 
the Smut or Smudge after Which the heat is 
tulned Off and When the tube is Sufficienty Cooled 
it is WithdraWn from the sleeve or container 2 
and an electrical current of voltage higher than 
that normally used With the tube is passed there 
through for a few minutes after which the tube 
receives current of Voltage for Whichit Was de 
signed and Willi operate in the same manner as 
before its efficiency Wasimpaired by the forma 
tion of the Smut or Smudge on its inner surface. 
While it has been hereinabove stated that heat 

of Slightly less degree than thatrequired to nelt 
the glass of the tubes is applied to the tubeS, it 
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2,324,390 
is to be understood that the degree of heat ap 
plied is not limited to such a degree, but that 
heat of any degree found suitable to dissolve or 
dissipate the Smut or smudge on the interior of 
the tubes may be employed Without departing 
from the Spirit of the present invention. 

It Will be understood that the in Vention is not 
to be limited to the Specific construction or ar 
rangement of parts shown, but that they may be 
Widely modified Within the invention defined by 
the clains. 
What is claimediS: 
1. The method of reclaiming ultra-violet gen 

erating lamp tubes by removing the Smudge 
formed upon the inner Surface of the tubes dur 
ing use Which consists in applying heat to the 
exterior of the lamp tube to dissolve the Smudge 
Which accumulates on the interior of the tube 
by its use. 

2. The method of reclaiming ultra-violet gen 
erating lamp tubes by remoVing the Smudge 
formed upon the inner surface of the tubes dur 
ing use Which consists in applying heat at a tem 
perature slighty below that required for melting 
glass to the exterior of the lamp tube to dissolve 
the Smudge. I 

3. The method of reclaiming ultra-Violet gen 
erating lamp tubes by removing the Smudge 
formed upon the inner Surface of the tubes dur 
ing use Which consists in suspending the tube 
to be reclaimed Vertically to prevent distortion 
of the tube, applying heat beloW a temperature 
required for melting gla SS to the exterior of the 
lamp tube to dissolve the smudge. 

4. The method of reclaiming ultra-violet gen 
erating lamp tubes by removing the smudge 
formed upon the inner Surface of the tubes dur 
ing USe Which consistS in placing the tubes in a 
container, creating a Vacuum in the container 
about the tubes approxinately equal to the vac 
uum in the tubes, and dissolve the Smudge by 
applying heat to the exterior of the tubes of suf 
ficient thernal degree to dissolve the Smudge. 

5. The method of reclaiming ultra-violet gen 
erating lamp tubes by removing the Smudge 
forned Upon the inner Surface of the tubes dur 
ing use Which consistS in applying heat to the 
exterior of the lamp tube to dissolve the Smudge, 
alloWing the tubes to cool, passing an electrical 
current of a higher Voltage than the Voltage re 
quired for normal use of the tubes through the 
tubes for a predetermined time, and then reduc 
ing the Voltage to the Voltage required for nor 
mal Operation of the tubes. 

6. The method of reclaiming ultra-violet gen 
erating lamp tubes by removing the Smudge 
formed upon the inner surface of the tubes dur 
ing use Which consistS in Suspending the tube to 
be reclaimed Vertically Within a container, cre 
ating a Vacuum in the container about the tubes 
approximately equal to the Vacuum in the tubes, 
dissolving the Smudge by applying heat to the 
tubes at a degree beloW the temperature required 
for melting glaSS, alloWing the tubes to cool and 
removing them from the container and pasSing 
an electrical current of a voltage higherthan the 
Voltage required for normal use of the tubes 
through the tubes for a predetermined time and 
then reducing the Voltage to the voltage required 
forn Ornal Operation of the tubeS. 

7. In an apparatus for reclaiming ultra-violet 
generating lamp tubes by removing the Smudge 
formed upon the inner surface of the tubes dur 
inguse, a container of insulating material, means 
for supporting a tube to be treated vertically in 
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Said container, means Within the container for 
applying heat to the tube being treated, and heat 
insulating members for protecting the contact 
forming ends of the tubes from the heat applied 
to the tubes. 

8. In an apparatus for reclaiming ultra-Violet 
generating lamp tubes by removing the Smudge 
formed upon the inner Surface of the tubes dur 
inguse, a container of insulating material, means 
for Supporting a tube to be treated Vertically in 
Said container, means Within the container for 
applying heat to the tube being treated and 
means for creating a Vacuum in said container 
approXinately equal to the Vacuum Within the 
tube. 

9. In an apparatus for reclaiming ultra-Violet 
generating lamp tubes by removing the Smudge 
formed upon the inner Surface of the tubeS dur 
inguse, a container of insulating material, means 
for supporting a tube to be treated Vertically in 
Said container, means Within the container for 
applying heat to the tube being treated, means 
for Creating a Vacuum in Said container approxi 
nately equal to the Vacuum Within the tube, and 
means for regulating the degree of heat applied 
to the tube. 

10. In an apparatus for reclainning ultra-violet 
generating lamp tubes by remoVing the Saudge 
formed upOn the inner Surface of the tubes dur 
inguse, a container of insulating material, means 
for Supporting a tube to be treated verticaly in 
Said container, neans Within the container for 
applying heat to the tube being treated, means 
for creating a vacuum in Said container approxi 
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mately equal to the Vacuum Within the tube, 
means for regulating the degree of heat applied 
to the tube, and heat insulating members for 
protecting the contact-forming ends of the tubes 
from the heat applied to the tubes. 

ll. The method of reclaiming ultraViolet gen 
erating lamp tubes by removing the Smudge 
formed upon the inner Surface of the tubes dur 
ing use Which consists in placing the tubes in a 
container, creating a vacuum in the container 
about the tubes approximately equal to the Vac 
uum in the tubes, applying heat to the exterior 
Gf the tubes, Said heat being of Sufficient therial 
degree to dissolve the Smudge, remoVing the tubes 
from the container, passing an electrical current 
of higher voltage than the Voltage required fo 
normal use in the tubes through the tubes for a 
predetermined time then reducing the voltage 
to the normal voltage required for operating the 
tubes. 

12. The method of reciaining Ultra-violet gen 
erating lamp tubes by remOVing the Smudge 
formed upon the inner Surface of the tubes 
during use Which consistS in Suspending the 
tubes to be reclaimed vertically Within a con 
tainer, creating a vacuum in the container about 
the tube approximately equal to the Vacuum in 
the tubes and dissolving the Sinudge by applying 
heat to the exterior of the tubeS, Said heat being 
of Sufficient thermal degree to dissolve the 
Smudge and at a degree below the temperature 
required formelting glaSS. 

EUGENE ER. EEGER. 


