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The present invention relates to electric 
light radiating apparatus useful in the arts 
generally and particularly in the therapeutic 
art where diseases are treated by means of 

5 radiations from a light source giving off ul 
tra violet rays, and has for its object to pro 
vide such apparatus which can be manipm 
lated readily by hand by the operator. 

l have discovered, when operating a quartz 
1" lamp or burner having a solid anode and a 

liquid cathode therein and an arc path of one 
or two inches on commercial circuits that it 
is impossible to maintain such a small sized 
lamp in et?cient operation on commercial 

‘5 circuits without the use of external heat ra 
diating devices. As is generally known in 
the art- the anode and cathode should be 

I kept at considerably lower temperature than 
the arc path and especially the cathode. On 

20 the other hand the arc path and the mer 
cury vapor thereof is required to be kept at 
a characteristic operating temperature in or 
der to maintain the proper resistance and. 
pressure of the vapor which serves as the arc 
path. - 

A ccordingly, in my new invention, I provide 
the lamp with apparatus for conducting heat 
therefrom which functions to maintain the 
tcmj'ierature of the radiant current stream 

30 between the electrodes of the lampat the de 
sired operating temperature for giving the 
maximum amount ofv light. in those cases 
where illumination is desired and the maxi 
mum quantity of ultra-violet light radia 

35 tions where said radiations are desired. 
'ThiS apparatus functions to maintain the 
electrodes of the lamp at proper tempera 
tures which functioning as a matter of fact 
is an adjunct of keeping the are path at its 

"'4' proper operating temperature. In this heat 
conducting apparatus are (1) a jacket of 
material which is a good conductor of heat 
such as a metal, and (2) a poor heat conduct 
ing medium such as “Bakelite”. cement, as— 

4-‘- bestos, metal or alloy, having direct contact 
with both the lamp wall and the jacket wall 
and having such a suitable proportion of the 
heat generated in the lamp therefrom that 
the proper operating temperature or tem 

The 
area, extent, and position of contact of the 
said medium with the lamp are governed to 
suit the operating conditions of the lamp. 
It can be extended substantially throughout 

“5 the length of the lamp, or it may be limited 
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to points near or at the electrodes ‘of the 
lamp, or limited to an area about one of 
them, as, for instance, about the cathode 
chamber. In this heat conducting appara 
tus ‘the said jacket is thermally connected 
with means for dissipating heat substantial 
ly as fast as it is conducted to it from the 
lamp. such dissipating means being, for ex 
ample, a water cell such as I use in an em 
bodiment fully described below and shown 
in the drawings accompanying this applica 
tion. The said medium between the jacket 
and the lamp is of a material of lesser heat 
conductivity than that of the jacket whereby 

obtained the result of retaining sufficient 
of the heat- generated in thelamp to keep the 
arc path at its proper operating temperature 
and of dissipating such quantities-as are in 
excess of such requirements. So, as in the 
example of the water cell cited, the heat dis 
sipation rate of the exterior cooling means 
being of a given capacity and greater than 
the quantity generated in the lamp the said 
medium will operate.to conduct heat from 
the lamp tomaintain the lamp at its proper 
operating temperature and mternal vapor 
pressure between certain limits and well be 
tween the normal ?uctuations of ener de 
livered by commercial electrical circuits, or 
by such circuits which are provided with 
auxiliary regulating. devices. The cooling 
capacity of the external dissipating means of 
course can be varied and set to suit the par 
ticular conditions under which the lamp is to 
‘work by varying in this case the rate of wa 
ter flow through the water cell. In the pre 
ferred embodiment of my lamp I employ 
said medium between the lamp and jacket in 
the form of a ring about the cathode cham 
ber thereof. The jacket is formed 'to extend 
substantially the length of the lamp to re 
ceive and conduct heat passed to it by radia 
tion and convection from the body of the 
lamp. and to cooperate with said interme 
diate medium in its temperature controlling 
function. . > 

I ?nd that in supplying a lamp or burner 
with its, customary casing and so on that 
varying'inanufacturing conditions result in 
conditions not uniform in the various casings 
resulting in di?'erent inherent heat conduct 
ing and dissipating characteristics and as im 
plied abore I select said heat conducting me 
dium from such materials as “Bakelite”, ce 
ment, asbestos, metal, or an alloy to suit the 
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operating conditions of the lamp and also 
in accordance with such inherent heat dis 
sipating characteristic of the lamp casing. 
As an auxiliary means for conducting heat 

from the lamp and as readily changeable 
means for controlling the rate of heat con 
ducted fromthe lamp I use ?exible spring 
?ngers contacting thermally with heat dis 
sipating means and provided with means for 
causing their contact with the lamp or for 
removing them from contact therewith en 
tirely, and also. for carrying the area of 
their contact therewith which are fully de 
scribed below and shown in the drawings. 
Under certain conditions of the operation of 
the lamp and with the necessary contact 
area of the ?ngers with the lamp should it 
be desired the ?ngers alone can be used to 
conduct the heat from the lamp to suitable 
heat dissipating means. 

I illustrate different forms of my inven 
tion in the accompanying drawings in which, 

Fig. 1, is a vertical section of my arti? 
cially cooled hand lamp showing the heat 
conducting medium contacting with the 
greater portion of the outside surface of the 
lamp and having thermal contact through 
out the greater part of the outside surface 
of said medium and thermal contact through 
a water cell and also showing ?exible ?ngers 
in contact with one part of the lamp. 

Fig. 2, is a section view along line 2——2 of 
Fig. 1. 

Fig. 3, is a section view along line 3—3 of 
Fig. 2. 

Fig. 4, is a section view along line 4—4 
and through Fig. 1 and shows in plan the 
details of the ?exible contacting ?ngers and 
means for moving them into and out of con 
tact with the lamp and for varying the areas 
of said contact. - 
Fig. 5, is a vertical elevation of a. lamp 

with the conducting medium thereof formed 
in a ring about the cathode and a ring about 
the anode, the lamp being indicated by dot 
ted lines. 

Fig. 6, is a vertical elevation of a lamp 
with a. jacket thereabout and a ring of heat 
conducting material about the cathode of the 
lamp between the jacket and the lamp. 

Referring to the drawings the lamp 1 is 
surrounded throughout the greater portion 
of its length by heat conducting medium 2 
which is of material such as cement, “Bake 
lite” or a low meltingvalloy and which has a 
light conducting opening therethrough be 
tween its extremities. The lamp is sur 
rounded longitudinally by a' closure com 
prising the water cell 4 and the casing 7 ex 
tending between the lateral extremities of 
the water cell and around the lamp and ex 
tending upwardly from the top and bottom 
of the water cell. The caps 16 and 17- at 
the top and bottom of the casing complete 
the closure for the lamp. The electrical con 
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ductors 29 and 30 passing through the eas 
ing 7 and insulated therethrough in a suit 
able manner serve to connect a suitable 
source of electric current to the lamp through 
the conductors 26 and 27 which also serve to 7 
hold the lamp in its proper position in the 
casing. The spring 33 ?xed on the inside 
of the bottom cap 17 aids in the proper po 
sitioning and holding of the lamp. As 
shown. the medium 2 is formed as a l‘rustmn 
of a cone tapering toward the top and ?ts 
into the jacket or sleeve 3 which is preter 
ably of metal. which has a light conducting 
opening registering with that of the medium 
2, and which is detachably or permanently 
?xed to the water cell 4 and by means of the 
vanes or ?ns 14 which also serve as a thermal 
contact between the jacket 3 and water cell 
4. These ?ns 14 extend substantially the 
length of jacket 3 and are formed near the 
light conducting opening of jacket 3 into a 
re?ector and enlarged light conducting pas 
sageway as shown at 15 in Fig. 2. At the 
point of juncture of enlargements 15 of 
vanes 14 with the inner wall 9 of the water 
cell 4 is mounted in said wall 9 a lens 6 which 
for use in the application of ultra violet 
light is made of silica or some other mate 
rial transparent to ultra violet light. Regis 
tering with lens 6 and said openings in 
jacket 3 and medium 2 is a lens 5 mounted 
in the front wall 8 of water cell 4 and which 
is of similar material to that of lens 6. 
These lenses have water tight seals between 
them and the walls in which they are re 
spectively mounted. Through the handle 12 
which is ?xed to the back of easing 7 are 
liquid conducting pipes 31 and 32 which 
serve for connection with a water supply 
and exhaust. Said pipes 31 and 32 connect 
through pipes 10 and 11 respectively to the 
upper part of the water cell 4 on either side 
of the partition 13 which extends from the 
top of water cell 4. to the lenses in the front 
and back walls thereof and which serve to 
distribute the water through said cell and 
to insure proper cooling circulation there 
through. On wall 9 at the lower part of 
water cell 4 are ?xed as by soldering. braz 
ing, welding. belting and so on the ?exible 
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?ngers 22. 23. 24. and 25 which are so ?xed . 
at a point intermediate of their lengths and 
have their ends bent from wall 9 toward that 
portion oflamp l nearest them. These ?ngers 
are of spring material and are formed to 
‘tend to spring out of contact or into con 
tact with said lamp 1. The bolt 18 which 
has a left hand screw at one end and a right 
hand screw at its other end and threaded 
through the ?ngers serves to move said ?n 
gers into and out of contact with the, lamp, 
the right hand screw and the left hand 
screw cooperating to move the ?ngers on one 
side of the lamp cooperatively with a similar 
movement of the ?ngers on the other side of 

Hit 
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the lamp. ‘The wing nut 19 which is ?xed 
to an extension of‘ bolt 18 at a point outside 
the casing 7 serves asvmea-ns for. veasily and 
quickly regulating the contact of the ?ngers 
of the lamp. By varying the pressure on the 
springs the area of their contact with the 
lamp is adjusted to suit required conditions 
of thermal ‘conductivity between the lamp 
and the Wall 9.‘ I 

y In the operation of my device water is cir 
culated from the source and to the exhaust 
through the pipes 31 and 32 and thereby 
through the water cell 4. 'With the cooling 
liquid in circulation, the lamp is started into 
operation by tilting the out?t so that the 
mercury of the lamp bridges the gap be 
tween the ‘electrodes thereof and then breaks 
the connection thus established whereupon 
the arc is formed between said electrodes. 
At the instant of starting because'of the low 
temperature in the lamp the voltage drop 
across it is low and‘is controlled by‘a stabi 
lizing resistance in the auxiliaries usual to 
said lamps and not here shown. This initial 
current is necessarily high and the mercury 
of the lamp heats up ‘rapidly raising the 
vapor pressure of the mercury in the lamp 
and‘ at the same time raising the arovoltage. 
This process continues until such time as the 
heat energy in the lamp establishes equi 
librium with the cooling members about the 
lamp. This equilibrium temperature is de~ 
termined by the conductivity of medium 2, 

Y (and said ?exible ?ngers, when used, con 

40 

45 

Va 31 

60 

65 

duct heat through their respective thermal 
contacts to the water cell 4.) It is thus ob 
vious that the volt-ampere characteristic of 
the lamp is controlled by this control of heat 
equilibrium through such conduction by 
means of medium 2 (and ?ngers 22 to 25) 
since the volt-ampere characteristic of-the 
lamp itself is dependent primarily on the 
pressure of the‘ mercury vapor in the lamp. 
It follows from the foregoing then that the 
operation of the out?t for any given set of 
conditions may be controlled and varied by 
varying the electrical regulating devices in 
the auxiliary mechanism of the lamp, but it 
is preferred for any given setting. of the 
lamp- and its control mechanism to vary the 
volt-ampere characteristic of the lamp by 

' varying the rate of cooling as set forth above. 
The above is true notonly of small lamps 
illustrated herein but applies equally well 
for the larger sizes of quartz lamps now on 
the market. ' 
The radiations to be utilized either in 

therapy or "in general illumination pass 
through the lenses 5 and 6 with the water 
between them which serves to cool the lenses 
and to take outthe radiant energy which the 
cooling medium may absorb, although it will 
be understood that the heat rays may also be 
utilized for useful purposes in which case 
the cooling medium must be selected that is 

transparent to the said rays. This latter of I 
course ‘is a matter of design and selection 
will within the ken of those skilled in the 
ar . 

_ As shown in Fig. 6 in another form of my 
invention the heat conducting medium 2' be 
~tween the lamp _1 and jacket 3 is formed 
principally about ‘the cathode chamber 34 
of lamp 1; the jacket 3 extends about the 
lamp substantially through its length. 

Fig. 5 shows a lamp 1- having the medium 
forme'l in two parts as one ring 2" about 
the anode of the lamp and the other ring 
2’ about the cathode chamber. Both these 
rings are. shown as being tapered to ?t the 
interior of the jacket 3. v 

I claim as my invention: ~ 
. 1. In a water cooled lamp, in combination, 
a lamp holding tube, a water, cell. heat con 
ducting means between‘said tube and said 
cell, a light passageway between the ends of 
said tube and light shielding means adjacent 
the ends of said tube. . 

2. In a water cooledrlamp, in combination, 
'a lamp enclosing tube therefor extending 
substantially the length thereof, a heat con 
ducting medium within said tube contacting 
with both the tube and the lamp substantial 
ly throughout their contiguous surfaces, said 
tube and medium having registering light 
conducting passageways. 

I 3. In a water cooled lamp. in combination, 
a lamp holding tube, a water cell in thermal 
contact therewith, means for circulating 
water thrpugh said cell, said tube and cell' 
having registering light conducting passage 
ways‘. a casing extending between the sides 
of said water cell and enclosing said tube. 

4. In a water cooled lamp, in combination, 
a lamp holding tube, a water cell in thermal 
contact therewith. means for circulating 
water through said cell. said tube and cell 
having registering light conducting passage 
ways, a casing extending between the sides 
of said water cell and around said tube, and 
caps completing a closure with said water 
cell and said casing. 

5. In a water cooled lamp, in combina 
tion, a lamp holding tube, a water cell in 
thermal contact therewith, means for circu 
lating water through said cell, said tube and 
cell having registering light conducting pas 
sageways, a casing extending between the 
sides of said water cell and around said tube. 
and caps completing a closure with said 
water cell and said casing, a lamp in said 
tube and electrical conductors for said lamp 
passing through said closure. 

6. In a. water cooled lamp, in combina 
tion. a lamp holding tube, a water cell in 
thermal contact with said 'tube, a pair of 
lenses mounted in openings in opposite Walls 
of said water cell and registering with said 
tube aperture. a casing extending between 
the limits of said cell and about said tube, 
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caps completing a closure with said casing 
and cell for said tube, a water conducting 
passageway to and from said water cell, an 
electric lamp in said tube and conductors 
therefor passing through said closure. 

7. In combination, with an electric lamp 
a set of ?ngers of thermal conductive mate 
rial, and means for moving said fingers into 
and out of contact with said lamp and for 
varying the pressure of said ?ngers on the 
lamp. 

8. In combination, with an electric lamp, 
a set of ?ngers of thermal conductive mate 
rial, and means for moving said ?ngers suc 
cessively into and out of contact with said 
lamp and for varying the pressure of said 
?ngers on the lamp. 

‘ 9. In combination, with an electric lamp, 
' a set of ?ngers of thermal conductive mate 
rial, and means for moving said ?ngers suc 
cessively in pairs into and out of contact 
with said lamp and for varying the pressure 
of said ?ngers on the lamp. 

10. In a water cooled lamp, in combina 
tion, a lamp holding tube, a Water cell in 
thermal contact with said tube, a pair of 
lenses mounted in openings in opposite walls 
of said water cell and registering with said 
tube aperture, a casing extending between 
the limits of said cell and about said tube, 
caps completing a closure with said casing 
and cell for said tube, a water conducting 
passageway to and from said water cell, an 
electric lamp in said tube and conductors 
therefor passing through said closure, and 
a pair of ?ngers of thermal conductive ma 
terial in thermal contact with said water 
cell, and means for moving said ?ngers into 
and out of contact with said lamp and for 
varying the area with said lamp. 

11. In a water cooled lamp, in combina 
tion, a lamp, :1 jacket thereabout and a heat 
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conducting medium having contact with the 
lamp and the jacket substantially through 
out the lengths. thereof, said jacket and me 46 

dium having registering light conducting 
openings therethrough. 

12. In a water cooled lamp, in combina 
tion, a lamp enclosing tube therefor extend 
ing substantially the length thereof, a heat 
conducting medium within said tube con 
tacting with both the tube and the lamp, said 
tube and medium having registering light 
conducting passageways. . 

13. In a water cooled lamp, in combina 
tion, a lamp enclosing tube therefor extend 
ing substantially the length thereof, a heat 
conducting medium within said tube con 
tacting with both the tube and the lamp at 
their contiguous surfaces about the elec 
trodes of the lamp, said tube having a light 
conducting passageway through the wall 
thereof. 

14. In a water cooled casing having a 
mercury vapor lamp, in combination. a lamp 
enclosing tube having a light conducting 
passageway through its wall therefor ex 
tending substantially the length thereof, a 
heat conducting medium within said tube 
contacting with both the tube and lamp at 
their contiguous surfaces about the cathode 
chamber of said lamp. - 

15. In a water cooled lamp, in combina 
tion, a lamp, a lamp enclosing tube having 
a light passageway through the wall thereof, 
and a heat conducting medium within said 
tube of a material having a lesser heat con 
ductivity than that of said tube. said me 
dium contacting with said tube and said 
lamp. ' 

Signed at Hoboken, in the county of Hud 
son and State of New Yersey, this 3rd day 
of July, A. D. 1924. 

LEROY J. BUTTOLPH. 
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