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6 Claims.

This invention relates to -an instrumentality
adapted to provide a beam of radiation of thera-
peutic value such as vigible light, ultra-violet and
infra-red radiation and also:to a method of de-
veloping such a beam of radiation in useful quan-
tities practicably, conveniently and economically.

" The particular type lamp to which this inven-
tion is directed is;an-arc lamp of the type wherein
the electrodes usually contain requisite cores of
material adapted to be vaporized by the intense
heat of the arc to excite the desired spectra. The
electrodes “usually comprise carbon tubes filled
with ‘earth oxides or similar materials.

‘In an‘arc’ of this sort the amount of ultra-violet

5 radiation produced increaseés with the tempera-

ture, so that a great amount of heat is incidental
to the arc suitable for most therapeutic treat-
ments. This heat causes the carbon electrodes
to be oxidized and consumed very rap1d1y, pro-
ducing a cloud of fumes.

-~ The ordinary open arc will not burn over five or
six minutes unless mechanical means are pro-
vided for feeding the electrodes forwardly to com-
pensate for the consumption of the electrodes.
Moreover, the current passing between the elec-
trodes decreases rapidly over even this short pe-
riod, so that after three or four minutes operation
the ‘arc 'is not providing nearly as much ultra-
violet. radiation as it did when started. The
fumeés incidental to the usual operation are highl
cbjectionable and the attempts -to dissipate them
have been many and varied. The nuisance of both
the continual mechanical manipulation and the
fumes of the conventiohal thérapeutic arc lamp
have greatly ‘inhibited its utility.

Attempts” have also been made to enclose the
arcs of therapeutic lamps but these attempts have
been failures. ‘The problems are manifold be-
cause of the high temperature the fumes or va-
pors incidental to the arc, and proneness of ultra-
violet-radiation to be absorbed both by ordinary
transparencies and by ﬁlms or coatings on special
transparencies.

One object of the 1nvent10n is to provide a
method of projecting a béam of radiation of ther-
apeutic value:

Another object of the invention is to provide

a method of minimizing the consumption of the
electrodes of:-an’ arc lamp producing radiation
stuitable for therapeutic treatments.
_ Ancther object of this invention is to provide
a- housing adapted to proteet from oxygen the
electrodes-of a,n arc lamp nroducmg ultra-violet
radlatlon

Another object-of thls invention -is to provide

(CL. 176—117)

means for sealing an aperture in a housing about
an arc producing ultra-viclet radiation so that
no substantial amount of oxygen can reach the
electrodes while the lamp is in operation.

Another cbject of the invention is to provide
a treatment lamp odapted to provide visible
light, infra-red and ultra-viclet radigtion in
guantities and proportions most appropriate for
treatments conducive to health and vitality.

Another object of the invention is to provide
instrumentalities adapted to be safely operated
by the layman for projecting a beam of radiation
of therapsutic value.

Another object of the invention is to provide
an arc lamp for therapeutic treatments char-
acterized by a greater useful radiation of ultra-
violet per unit of power than arc lamps pre-
viously used.

Other objects and certain advantages will be
more fully set forth in the description of the ac-
companying drawing forming a part of this
specification, in which:

Figure 1 is a plan view partly in section, and

Figure 2 is a sectional view taken on line 2—2,
of Figure 1.

This method of retarding electrode consump-
tion and reducing fume formation in arc-light
ultra-violet ray generation consists in positively
excluding air from the major zone of the arc
and confining the emanations to a minor zone
of the arc constituting an emanation outlet
sealed by the position of the arc against the
ingress of air. )

The method of producing radiation of thera-
peutic value of this invention comprises passing
an electric current between two spaced electrodes
containing material vaporizable in the arc while
said electrodes are surrounded by a housing
apertured to emit a beam but smaller in volume
than the luminous flame surrounding the arc.
The arc preferably is disposed nearer to the
opening in the housing than to the remainder
of the inner wall of the housing.

The method also includes (when desirable)
dissipating the heat from the arc by using a
housing of metal, which is a good conductor of
heat, and also deflecting the flame toward the
opening by means of a magnet.

The lamp of this invention comprises means
for producing an arc within an apertured or
ported housing with the arc disposed adjacent
to the aperture in order to seal the same and
provide a beam of radiation.

More specifically, two electrodes 1, 2, are slid-
ably mounted in a housing 3 preferably in oppos-
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ing relationship (as disclosed) on the same longi-
tudinal axis with their ends spaced to provide
a gap centrally disposed within the housing.
Wires (not shown) are secured to these elec-
trodes to supply them with current appropriate
to provide an arc 4 productive of ultra-violet
radiation. The arc is surrounded by a luminous
flame 5.

As disclosed, each electrode comprises a carbon
tube 6 and a core 7 of material such as earth
oxides, vaporizable in the arc.

The housing comprises a body surrounding the
spaced electrodes closely and is provided with
an aperture or port adapted to emit the radia-
tion.

As disclosed, the aperture is substantially cir-
cular and is in area about ten to fiftecen percent
of that of a sphere having a radius equal to
the distance between the center between the elec-
trodes and the inside of the housing. The exact
size of this aperiure is of course variable, but it

- is regarded as important that the size be such

in relation to the arc and luminous flame sur-
rounding the arc that no swirl is created, the
aperture being sufficient to permit vapors to es-
cape from the arc but not large enough to permit
oxygen to enter at the same time.

Generally speaking the aperture approximates
the electrodes spacing, it being somewhat larger
than the gap when the lamp is started and some-
what smaller after a run of about twenty minutes
or half an hour using the usual carbon elec-
trodes. The housing preferdbly has a volume
less than the volume of the lumincus flame sur-
rounding the arc and there is consequently no
room. for oxygen on the inside of the housing.

As disclosed, the housing, somewhat oval in
shape, is shell-like as distinguished from a re-
cessed block in order to radiate and dissipate
the heat more rapidly. The aperture is disposed
facing laterally and slight downwardly so as to
direct a beam of light upon a patient lying slight-
ly below and somewhat to one side of the lamp.

This arrangement of arc, housing and aperture
projects a beam upon the patient, said beam in-
cluding radiation from the arc itself, from the
luminous flame surrounding the arc and also
from the very hot interior of the housing.

More specifically, the housing comprises g
metallic body somewhat oval in shape and has
two insulating refractory sleeves or bushings 8,
one mounted in each end. Through each slesve
an electrode is slidably disposed so that the requi-
site arc can be developed in the center of the hous-
ing. The sleeves provide bearing surface for the
electrodes and center therein relative to each
other and to the housing. Each sleeve is pro-
vided with an outer flange 9 adapted to lessen the
likelihood of the atmosphere entering the housing
between the sleeves and the metallic portion.

The metal portion of the housing should be
characterized by three properties: (1) a high
melting point; (2) good conductivity of heat; (3)
good radiation of heat. While the temperature of
the arc is high the total! amount of heat produced
is not great and the housing should have suffi-
cient radiation surface to dissipate this heat.
Metals are therefore considered better as a class
than refractory materials: such as fire clay for
enclosing an arc of this nature. While the fire
clay has a higher melting point it is a poor con-
ductor and radiator of heat. Moreover, it is diffi-
cult if not impossible to make a refractory housing
of the proper mass, strength or durability which
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can withstand the sudden heatings and coolings
incidental to the everyday use of the lamp.

In this respect it is to be noted that the metallic
portion of the housing contacting a major area of
the refractory parts tends to keep said refractory
parts at relatively even temperatures, thus mini-
mizing cracking and breakage due to stresses at-
tending uneven temperature. The metallic hous-
ing also tends to balance or stabilize the tempera-
ture of the refractory parts so that the change of
temperature is not as rapid as it would be if more
refractory and less metallic material were used.

A magnetic field is created about the arc and
housing for the purpaese of deflecting the arc from
its normal position within the housing in the di-
rection and into the proximity of the aperture in
the housing. Preferably this magnetic fleld is
of sufficient strength to dispose a substantial por-
tion of the flame surrounding the arc on the out-
side of the housing so that the aperture is sealed
and the oxygen of the atmosphere cammot reach
the electrodes.

As disclosed, an electro magnet 10 is placed
slightly below the housing and on the other side
of it from the side in-which the aperture is Jocated.
This magnet is at right angles to the long axes of
the electrodes or, otherwise expressed, is at right
angles to the gap between the electrodes.

With the aperture laterally disposed in the
housing there is a tendency for the arc to rise
within the housing and this location of the mag-
net disposes the arc directly in the aperture.
This provides greater radiation, seals the aperture
and protects the top of the housing from the high
heat to which it would otherwise be subjected.
When this magnet is used as is recommended, the
metal of the housing must be such as not to inter-
fere with the magnetic field to a harmfml degree,

In operation, the current is conducted through
the electrodes and through tihve magnet simuitane-
ously and in phase. Preferably the are and mag-
net are connected in series. The electrodes are
contacted and then separated the distance neces-
sary for an arc of the desired intemsity. The
flame then seals the aperture s0 {that axygen can-
not pass through it to the electrodes within the
housing.

This substantially prevents formation of fumes
and prolongs greatly the life of the electrodes.
Moreover, this construction provides an arc which
will operate for thirty minutes or more without
being reset and without having the electrodes fed
mechanically.

Also, the amperage does not fall off so rapidly
as it would were the electrodes to be operated
without protection, and the production of radia-
tion is consequently more constant.

The electrodes themselves are consumed un-
evenly, and after a short time each electrode end
is configurated to include a surface 11 partially
facing the other electrode and partially facing
the aperture so as to direct a beam of light toward
the patient. - This configuration of the electroae
ends therefore directs & larger proportion of the
ultra-violet radiation on the patient than would
be the case were the ends shaped otherwise. No
light is intercepted by the electrodes so that an
intense radiation is thrown over a relatively large
angle and over an extent of the patient greater
than if the electrode ends faced each other
squarely.

It is also to be noted that the temperature at
the electrodes is higher than it would be were
they unenclosed, inasmuch as this partial closure
diminishes the radiation of heat. This higher
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temperature provides correspondingly greater
ultra-violet radiation and this radiation per unis
of power is consequently higher than in an unen-
ciosed arc lamp.

The housing is preferably fabricated of a chro-
mium, nickel alloy including iron where casting is
desirable, though other materials and other meth-
ods of manufacture may be used. This particu~
lar alloy is not appreciably attacked by the flame
of the arc and has the requisite thermal and mag-
netic properties. In uge it turns black and is
therefore an ideal radiator of heat.

If the conventional amorphous carbon elec-
trodes are used the lamp will burn without ad-
justment for a period equal to any advisable
treatment, yet it will not burn so long as to be
dangerous should the user fall asleep before the
lamp, not an infrequent occurrence.

The ultra-violet, infra-red and visible radia-
tion produced by this lamp, all have therapeutic
value. By substituting electrodes with different
core materials, such as are generally used in
the art, it is possible to produce radiation char-
acterized by widely differing spectra, each of
which has its own therapeutic applications.
Some cores, for instance, provide a preponder-
ance of infra-red and comparatively little ultra-
violet, others a preponderance of middie wave
length ultra-violet, in the region 1800 to 3000
Angstrom units, and still others produce sub-
stantially the same quality and spectral distri-
bution of radiation as sunlight in a clear atmos-
phere-at high altitudes. :

While this lamp. is suitable to be used exten-
sively by the medical profession, in the {reat-
ment of various diseases, it is particularly adapt-
ed for a different field, namely, to keep the weil
man well. It is a widely recognized fact that
there is stich a thing as light starvation, and
that exposure of the body to sunlight or its equiv-
alent is essential to prevent the individual ac-
quiring certain diseases and to keep the organ-
isms functioning at maximum efficiency. This
lamp has, therefore, been structurally planned to
be safe in the hands of the layman and par-
ticularly to provide the sun-like radiation adapt-
ed.to maintain normally healthy people in that
state throughout those periods of the year dur-
ing which there is a great deficiency of suniight.

The lamp is also, of course, adapled to he
used for other purposes requiring ultra-violst or
special spectra such as treating foodstufls,
weathering materials, photography, testing color

‘fastness, and the like.

Specific claims on the housing are reserved
for separate applications.

Having described our invention, we claim:

1. A treatment lamp, comprising, instrumen-
talities adapted to produce an arc radiating ul-

3

tra-violet light, and a housing of metal pos-~
sessed of high heat radiating properties sur-
rounding said arc so closely that it is elevated
thereby to a temperature providing infra-red
radiation of therapeutic value.

2. The method of producing radiation suitable
for therapeutic treatments, which comprises
passing an electric current between spaced elec~
trodes containing vaporizable material while said
spaced electrodes are surrounded by a housing
having an opening therein adapted to emit ra-
diation, said housing being smaller in volume
than the luminous flame normally surrounding
tiae are, and deflecting said arc in the direction
of the opening adapted to emit light in order to
seal the opening against oxygen.

3. The method of providing radiation of ther-
apeutic value which comprises the developing of
an arc hetween two electrodes containing mate-
rial adapted to provide ulira~violet radiation and
confining said arc in a heat dissipating metallic
housing disposed about said arc so closely that
a portien of the luminous flame surrounding the
arc proirudes through an aperture in said hous-
ing positioned to direct a beam of light upon
the patient.

4, A treatment lamp, comprising, a metallic
heat dissipating housing provided with a later-
ally disposed aperture, horizontal sleeves of in-
sulating material mounted opposingly aad hori-
zontally in said housing, electrodes slidably dis-
posed in said sleeves, and a magnet connected
in phase with the electrodes and located to deflect
the arc between the electrodes into sealing re-
lationship with the apsrture in the housing to
protect the electrodes from the atmosphere.

5. A treatment lamp, comprising, two cored
carbon electrodes disposed with their ends adapt-
ed to abut, & housing fabricated of metal pos-
sessed of a high melting point closely surround-
ing said electrode ends and adapted to be raised
in temperature by the arc established betwzen
them to an incandescence productive of infra-
red radistion cof therapeutic value, an oval port
in said housing, and a blow magnet disposed to

low the arc befween the electrodes toward the
port in order to maintain the arc between the
port and the line hetween the electrode centersz.

6. A treatment lamp, comprising, two cored
carbon electrodes disposed with their ends adapt-
ed to abut, a housing fabricated from a heat
dissipating meta! possesced of a high melting
point closely surrounding said electrode ends, a
port in said housing, and a magnet adapted to
blow the arc into the metallic annulus compris-
ing the port.

ROBERT C. JACQUELET.
JOHN G. H. LIEBEL.
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