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This invention relates to are lamps of the type in 
which an arc discharge is established between spaced elec 
trodes in an ionizable medium such as mercury vapor or 
other gas or vapor. This application-is a continuation 
in-part of our prior application Serial No. 173,824, ?led 
July 14, 1950, now Patent No. 2,613,328. 
As disclosed in the aforesaid prior application, the 

present invention can be used advantageously in lamps 
of the type sold to the general public for household use 
as sun lamps and including a mercury are as a source of 
ultraviolet radiation, with or without an accompanying 
source of infrared radiation. By way of example, it will 
be described hereinafter with particular reference to such 
a lamp, but it is to be understood that the invention is 
not restricted to this application. - 
The usual method of providing ultraviolet radiation 

in sun lamps is to operate a mercury vapor arc in series 
with a suitable ballast resistance, which may be designed 
to provide infrared radiation if desired. Such lamps are 
illustrated for example by prior U. S. Patent No. 2,369,987 
and also by the copending application of George F. 
Embshoif, Serial No. 52,363, ?led October 1, 1948, 
now Patent No. 2,625,670. The desirable and bene?cial 
ultraviolet wave lengths are those longer than about 2800 
Angstroms, whereas shorter wave lengths may have harm 
ful effects. Since the spectrum of the mercury arc emits 
substantial amounts of energy at these undesirable shorter 
wave lengths, the usual practice in sun lamps is to enclose 
the arc in glass which ?lters out most if not all of the 
radiation below about 2800 Angstroms. On the other 
hand, as the operating temperature and vapor pressure in 
the arc increase, the power consumed and the energy 
emitted by the are both increase and also the propor 
tionate ultraviolet energy output in the region of the de 
sirable longer wave lengths mentioned above increases 
with respect to the shorter wave lengths. Hence for sun 
lamp purposes, it is desirable to operate the are at rela 
tively high vapor pressure, and accordingly to utilize the 
heat developed by the ballast resistance to increase the 
operating temperature of the are and with it the vapor 
pressure as rapidly as possible. Forexample, these ef 
fects are facilitated when one or more elongated ballast 
resistors are arranged parallel with and closely adjacent 
to a tubular arc'burner, whereby heat losses are minimized 
'and the ballast heat is distributed more or less uniformly 
throughout the length of the are as disclosed in the afore 
said copending applications. Of course, the ballast 
resistance may also be used as a source of infrared radia 
tion if desired. 
As the operating temperature and vapor pressure and 

the power consumption of the arc increase, however, the 
glass walls of the burner tube are exposed to consider 
able heat and care must be taken that they do not reach 
a temperature at which the glass softens and the tube is 
damaged or destroyed. The danger of overheating is in 
creased as the mercury vapor pressure increases, and the 
arc changes from a diifusedglow to a concentrated stream, 
because of the frequent tendency of such concentrated 
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are streams to follow a bowed or curved path between 
the electrodes and thus to approach closely to or even 
to touch the glass wall of the tube. This tendency is in 
creased by uneven heat distribution, since the arc tends 
to pass through the hotter zones. In a sun lamp of the 
type described above, for example, it usually but not 
necessarily tends to pass closest to that side of the tube 
which is adjacent the ballast resistance. Similar prob 
lems are encountered with various other types of arcs, as 
will be understood by those skilled in the art. 
The chief object of the present invention is to over 

come the above mentioned tendency and to con?ne the 
concentrated arc stream more or less closely to a sub 
stantially straight path between the electrodes and spaced 
from the tube wall. 

Other objects will appear hereinafter as the description 
of the invention proceeds. 

Several embodiments of the invention have been illus 
trated in the accompanying drawings, but it is to be ex 
pressly understood that such drawings are for purposes of 
illustration only and are not to-be taken as a de?nition 
of the limits of the invention, reference being had to the 
appended claims forthis purpose. 

In the drawings, 
Fig. 1 is a section through a typical arc burner tube 

embodying the invention; 
Fig. 2 shows a somewhat di?erent form of the inven 

tion; 
Fig. 3 is a wiring diagram illustrating the use of the 

tube of Fig. 1 in a sun lamp of the type described above; 
Fig. 4 shows another form of the invention; 
Fig. 5 is a section on the line 5—5 of Fig. 4; 
Figs. 6 and 7 illustrate additional embodiments of the 

invention; and 
Figs. 8 and 9 show still another embodiment, Fig. 9 

being an end view of Fig. 8. 
The are lamp or burner may be of any suitable type 

and, as shown by way of example in Fig. 1, is an 
ultraviolet generator of the same general type as those 
disclosed in the prior patent and copending applications 
mentioned above. Referring to this ?gure, the glass 
wall 11 of the burner is substantially tubular in shape 
and is suitably closed and sealed at each end as by means 
of stems or presses 12 of the usual type. This bulb 
contains a quantity of vaporizable and ionizable material 
such as mercury, and is usually ?lled with argon or other 
suitable rare gas at a low pressure. Preferably the quan 
tity of mercury employed is limited so as to prevent the 
development of unduly high mercury vapor pressures 
when the lamp is in operation. Mounted in the press 12 
at one end of the lamp is a wire or conductor 13 leading 
to an arc electrode 14. A similar wire or conductor 15 
is mounted in the press 12 at the opposite end of the 
lamp and leads to an arc electrode 16. Filaments 17 and 
18, which are preferably coated with or otherwise embody 
a suitable electron-emissive substance, are connected at 
one end to the leads 13 and 15 respectively and at the 
other end to wires or conductors 19 and 20 respectively 
which lead out through the presses 12. 
When an arc is formed between the electrodes 14 and 

16 as hereinafter described, and as the mercury vapor 
pressure increases and the arc becomes concentrated, the 
path of the are often tends to bow or curve instead of 
following a straight axial path between the electrodes and 
thus to approach closely to the glass wall 11. In order 
to avoid possible softening of the glass due to such bow 
ing, arc centering means are provided between the two 
electrodes 14 and 16. These means may take any of the 
various forms described hereinafter, or their equivalents, 
and may be mounted in any suitable manner. The cen 
tering means is not part of the lamp circuit, being elec 
trically disconnected therefrom, and its function is only 
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to prevent the arc stream from approaching too closely 
to the wall of the tube. 
As shown in Figs. 1 and 2, the centering means com 

prises one or more loosely wound ?at spirals 21 of suit 
able refractory metal wire such as molybdenum, the 
spirals being electrically disconnected from the electrodes 
and ?laments mentioned above and being supported in 
the bulb in any suitable manner as by attachment to the 
tubular wall 11 (see Fig. 2) or to the presses 12 (see Figs. 
1 and 4). 

Fig. 3 is a wiring diagram of a typical operating cir 
cuit for a sun lamp including an ultraviolet burner of the 
type described above. The lamp is energized by supply 
lines 22 and 23. The line 22 leads to one end of a ballast 
resistor 24 the other end of which is connected by a 
wire 25 with the adjacent end of a second resistor 26, 
and the other end of the resistor 26 is connected by a 
conductor 27 with the lead-in-Wire 13 and the electrode 
14. At the opposite end of the lamp, the electrode 16 
and its lead-in-wire 15 are connected by a wire 28 with 
the line conductor 23. Reference to Fig. 3 shows that in 
the normal operation of the lamp, the current ?ows 
through a series operating circuit comprising conductor 
22, resistor 24, wire 25, resistor 26, wires 27 and 13, 
electrodes 14 and 16, wires 15 and 2S, and line conduc 
tor 23. 
The are may be started either automatically or manual 

ly. In the form shown, the starting circuit includes the 
?lament lead-in conductor 19 which is connected to a 
wire 29! leading to one terminal of a manual starting 
switch indicated generally at 39, the other terminal of 
this switch being connected by a wire 31 with the ?la 
ment lead-in conductor 20. The starting switch 30 is of 
any suitable type which normally remains open but can 
be held closed long enough to start the operation of the 
lamp. The starting current passes from line conductor 
22 through resistor 24, wire 25 and resistor 26, wires 
27 and 13, ?lament 17, wires 1% and 2%, switch 30, wires 
31 and 2t}, ?lament 18, wires 15 and 28 and supply line 
23. As the ?laments become hot, electronic emission 
therefrom will result in ionization of the atmosphere in 
the arc bulb. After a brief initial period, the starting 
switch 343 is released and opens to break the starting 
circuit described above and the main are then strikes be 
tween the electrodes 14, 16 through the ionized atmos 
phere, the current then ?owing through the series op 
erating circuit mentioned above. 
As the arc burns and its temperature and vapor pres 

sure increase, the are becomes concentrated in an in 
tensely luminous stream between the electrodes. In the 
absence of arc centering means such as shown in Figs. 1 
and 2 or as described hereinafter, this stream often is 
de?ected out of a straight path between the electrodes 
and close to or in contact with the wall of the tube, 
especially if one side becomes hotter than the rest of the 
bulb for any reason such as heat from the ballast resistors 
24 and 26. Such de?ection may result in overheating 
and softening of the glass wall and eventual destruction 
of the burner. The location of the wire spiral or spirals 
21 along the arc path prevents such de?ection of the arc 
stream and protects the tube wall against overheating. 

In cases such as described above, Where one side of 
the tube is usually hotter than the others and de?ection 
of the are stream usually occurs toward that side only, it 
may be suf?cient to provide arc centering or de?ecting 
means on that side of the tube only. 

Figs. 4- and 5 show a modi?ed form of arc de?ector 
that can be used in such cases. The tubular glass bulb 
11 is provided as before with are electrodes 14, 16 and 
starting ?laments 17, 18, only one end of the tube be 
ing shown. The are centering means takes the form of 
one or more are de?ecting grids located between the elec 
trodes on the hot side of the tube (e. g., the side next 
the ballast resistance unit). In the form shown, this grid 
comprises a length of molybdeum or other suitable wire 
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4 
bent into generally triangular shape in a plane perpendic 
ular to the tube axis as shown at 32. Of course, shapes 
other than triangular can be employed if desired. The 
location of the grid prevents the are from melting the 
glass wall of the tube at high output. 
The grid or grids 32 can be mounted in any suitable 

manner, either on the tube wall or on the presses 12. 
In the form shown, the shank 33 of the molybdenum 
wire extends parallel to the axis of the tube and close 
to one side thereof and is welded at its end to a wire 34 
which is mounted in the press 12 at the end of the lamp. 
Preferably both wires 33 and 34 are enclosed in insulat 
ing tubes 35 and 36 respectively which may suitably be 
made of glass. Without such protection, the arc may 
sometimes strike to and run down the wires 33 and 34 
and melt the grid support, even though the wires are 
not electrically connected in the lamp circuit, particularly 
because the activating material from the starting ?lament 
may sputter onto the grid support wires. 
Arc centering means as shown in Figs. 1 and 2 sur 

round or substantially surround the arc path, being pro 
vided in effect with a central aperture through which the 
main arc stream passes. In other cases, the arc centering 
means may take the form of one or more centrally aper 
tured annular members of refractory metal, ceramic ma 
terial capable of withstanding high temperatures, or like 
material. Such a member or members can be mounted 
in any suitable manner either on the tube wall as in Fig. 
2 or on the presses 12 as in Figs. 1 and 4. For example, 
one or more relatively thin ?at rings or centrally aper~ 
tured disks such as shown at 37 in Fig. 6 can be mounted 
between projections 38 on the inner surface of the tube 
in a plane or planes transverse to the axis of the tube. 
It will be understood that the size and shape of the cen 
tral aperture 39 in the disk can be varied as desired, and 
also that the outer diameter‘ of the disk may be substan 
tially less than the inner diameter of the tube 11. 
Upon increasing the thickness in the axial direction of 

a ring or disk such as the member 39, it becomes in e?ect 
a short section of tubing. Such tubing sections can be 
of any desired length, provided that they should be made 
of material transparent to the desired radiation from the 
are if their axial extent is so large that they would other 
wise decrease materially the radiation emitted by the 
burner. In the case of ultraviolet burners, for example, 
a suitable material that is both transparent to ultraviolet 
radiation and capable of withstanding the temperatures 
developed by a mercury arc is Vycor glass. 

In some instances it is advantageous to employ tubing 
extending practically the entire distance between the 
electrodes and thus enclosing substantially the entire arc 
path. Such an arrangement is illustrated in Fig. 7 which 
shows an ultraviolet generator of the type described above 
having a bulb or tube 11, presses 12 at both ends, and 
electrodes 14, 16 and ?laments 17, 18 mounted on the 
presses as described with reference to Fig. 1. Extending 
between the electrodes is an inner tube 40 which is open 
at both ends so that its interior is in free communica 
tion with the interior of the burner tube 11. The tube 
40 may be mounted in any suitable manner, being shown 
as supported by the electrode lead-in wires 13 and 15 
and by extensions 41 of the ?lament lead-in conductors 
19 and 20. Thus the are which forms between the elec 
trodes 14, 16 is completely shielded and prevented from 
contacting the tube 11. In the case of a mercury are 
used for sun lamp purposes, the tube 40 may be made of 
Vycor as mentioned above. The tube 11 may then be 
made of glass such as Corex which transmits the desired 
radiations but largely ?lters out the shorter and undesir 
able wave lengths generated by the are. No sealing 
problems are involved, since the two tubes are not sealed 
to one another. On the other hand, the more expensive 
Vycor need be used only for the inner tube 40, while 
less expensive but necessary ?lter glass such as Corex 
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can be used in the burner tube 11 without danger of soft 
cning due to excessive heating. 

If shielding on only one side of the tube is required, 
then a suitably shaped and sized shield equivalent to a 
segment of the wall of the tube 40 may be mounted be 
tween the arc path and that side or part of the burner 
tube 11 which is to be protected. Such arrangements are 
illustrated by Figs. 8 and 9 wherein the upper part only 
of the burner tube is protected by an elongated shield 
42. This shield is made of any suitable material such as 
Vycor glass or, if transparency on this side of the burner 
is not required, of ceramic or metal. As shown, the 
shield 42 is preferably curved in cross section and mount 
ed in spaced substantially parallel relation with the tube 
wall, but the curved cross section is not necessary. The 
shield may be mounted in any suitable manner, as by 
means of one or more supports 43 secured to the shield 
and fused to the wall of the burner tube. If desired, one 
or more studs 44 may project from either the shield or 
the burner tube into engagement with the other. 

It will be understood that the invention is not restricted 
to the embodiments illustrated in the drawings and de~ 
scribed above but is capable of other embodiments, and 
also that various changes can be made in the form, de 
tails of construction, and arrangement of the parts with 
out departure from its spirit. Reference therefore should 
be had to the appended claims for a de?nition of the 
limits of the invention. 
What is claimed is: 
1. An arc lamp of the type comprising an elongated 

bulb containing at each end ‘an electrode and a ?lament 
outwardly of the electrode, electric leads for the electrodes 
and ?laments, extensions from the ?lament leads, and an 
ionizable gaseous atmosphere at su?icient pressure to 
maintain a concentrated arc discharge between said elec 
trodes, means for preventing contact of said are with the 
bulb wall including an open ended tubular member of 
refractory material mounted substantially concentrically 
within said bulb, said member extending the distance be 
tween said electrodes to enclose said are, said material 
and the material of said bulb being transparent to radia 
tions from said are, the open ends of said member pro 
viding free and direct communication between the bulb 
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atmosphere and the arc path at points immediately adja 
cent the electrodes at the ends of thearc path and said 
tubular member having its open ends engaging the elec 
trode leads and extensions of the ?lament leads to main 
tain the position of said tubular member within said 
bulb, said tubular member surrounding the electrodes and 
the ?laments being exposed to the atmosphere in the bulb. 

2. An are lamp of the type comprising a substantially 
tubular lamp bulb containing an ionizable gaseous at 
mosphere containing mercury and having at each end an 
arc electrode, and a ?lament outwardly of the electrode, 
electric leads for the electrodes and ?laments and ex 
tensions from the ?lament leads, means for energizing 
the lamp comprising supply leads and a circuit includ 
ing ballast resistance in series with the arc path said 
ballast resistance providing heat to assist in maintaining 
the operative temperature of the bulb and means for 
preventing contact of said are with the bulb wall includ 
ing an open ended tubular member mounted substantially 
concentrically within said bulb and surrounding the arc 
path, said tubular member and said bulb being trans 
parent to radiations from said are, said tubular member 
extending the distance between said electrodes and its 
open ends providing free and direct communication be 
tween the bulb atmosphere and the arc path at points im 
mediately adjacent the electrodes at the ends of the arc 
path, the open ends of said tubular member engaging the 
extensions of the ?lament leads and the electrode leads to 
maintain the position of said tubular member in said 
bulb, said tubular member surrounding the electrodes 
and the ?laments being exposed to the atmosphere in 
the bulb. 
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