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3 Claims.

The present invention comprises an improved
light source and has for its object the provision
of a device of the Juminous discharge type which
is eapable of highly eficient operation.

The aspects of the invention which I desire to
protect herein are pointed out with particularity

(4]

in the appended claims. The invention itself, to-

gether with further objects and advantages there-
of may best be understood by reference to the
following description taken in connection with
the drawing in which Figs. 1 and 2 are sectional
views respectively representing alternative em-
bodiments of the invention.

An understanding of the invention will be aid-

ed by consideration of the following table in ;

which are listed the luminous efficiencles (in
iumens per watt) which I have found to be ob-
tainable with an arc discharge through various
gaseous substances and over a fairly wide range
of pressures.

Pressure Hellum | Argon |Nitrogen

1atmosphere. «avocoemooccnmane- 0.4 0.4 2.3
10 stmoBpheres. __.._.....ooo..o___. 0.85 3.0 8.1
atmospheres 1.3 7.3 10.7
50 atmospheres. ... ocveocmcaans L7 10.7 17.0
100 atmospheres. .. .o occmacaaanan 2.5 17.0 27.0

From this table it will be seen that all of these
gases have a luminous efficiency at atmospheric
pressure which is so low as to make their use for
light production impractical. I have discovered,
however, that as the pressure is increased there
is a sharp difference in their behavior. Thus, in
the case of helium the efficiency is not markedly
improved even at 100 atmospheres pressure, the
indicated increase being only six fold, and the
efficiency at this pressure still being so low as to
be useless for general illumination purposes.

As contrasted with this, I have found that
argon and nitrogen have a marked increase in
efficiency as .the pressure thereof is increased.
Thus, in the case of argon, the luminous effi-
clency is increased more than forty fold when the
 pressure is increased to 100 atmospheres, and
substantially equals the efficiency of the incan-
descent lamps which are in general use. ‘The
eleven fold increase in the luminous output ob-
tained with 100 atmospheres of nitrogen results
in an eficiency which very substantially exceeds
that produced by incandescent sources. This
sharp increase in efficlency with increased pres-
sure to values which are practical for general
fllumination purposes makes these gases, argon
and nitrogen, unique among the gases which

10

20

25

30

35

40

45

50

have been used to support gaseous discharges and
was entirely unexpected in view of their low effi-
clency at the low pressures heretofore employed.

The discovery described in the foregoing may

- be utilized by employing either nitrogen or argon

al a pressure of from thirty to several hundred
atmospheres as an operating medium for an arc-
type discharge in a light-transmitting container.
A particular structure by which this may be
done is illustrated in Fig. 1.

In the figure referred to there is shown an
elongated envelope 10 which is preferably con-
stituted of a light-permesable vitreous material
such as fused ‘quartz. It is provided at its ends
with enlarged portions {1, {2 which respectively
enclose aligned discharge. electrodes 13, 14,
These electrodes may appropriately consist of
tungsten or an equivalent refractory metal.

In order that the operating gas may be intro-
duced into the envelope 0 at the desired high
pressure, the envelope is provided with a special
tubulation 8. This is preferably constituted of
& metal such as a nickel, iron, cobalt alloy which
can be fused directly to glass. The tubulation is
Joined to the main body of the envelope by means
of a graded glass seal whose presence is indieated
by the variable cross-hatching applied at 19. I
have found that a tubulation of the character
described may be sealed off by welding even un-
der pressures as high as several hundred at-
mospheres

In order to facilitate the uﬂtxation of a dis-
charge between the electrodes 13 and 14 there is
provided a pointed auxiliary electrode 2f having -
its tip in close proximity to the electrode 14. By
applying a relatively low voltage between the
electrode 14 and 21, one may initiate an arc
which readily tra.nsters to the electrode 13.

Where it is desired to use pressures materially
above thirty atmospheres, it is expedient to em-
ploy a construction of greater mechanical
strength than that shown in Fig. 1. In this con-
nection there is illustrated in Fig. 2 a discharge
device, suitable for projection purposes, which
comprises a heavy metallic envelope 80 which
serves to confine the discharge space. This en-
velope 1s provided with an opening 3{ which is
occupled by a transparent window 32. The win-
dow may consist of glass or quartz and is her-
metically sealed to the envelope wall by means
of a flanged collar 33 having one edge thereof
fused into the body of the window. The other

- edge of the collar 38 may be integrally fused to
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the surface of the envelope wall as by soldering
or welding thereto, .




2 , .
At the ends of the envelope there are provided
plugs 39 and 40 which serve to support lead-in
. conductors 35, 36 for supplying current to a pair
. of spaced electrodes 31, 38. Each of the plugs
referred to is constituted of fusible vitreous ma-
terial (e. g. glass) and is provided with a shaft
portion which” extends outwardly through the
- envelope wall. A gas-tight connection between
. the plug 39 and the end wall of the envelope is
. provided by means of a flanged collar 43 which
. is sealed at its respective edges to the plug and

» to the envelope. A functionally similar collar

45 is provided in connection with the plug 40.

A clamping ring 417, which is secured to the en-

velope by means of bolts 48, protects the collar
45 from the shearing effects of the pressure exist-
ing within the envelope.

The electrodes 37 and 38 define a discharge
path which is adjacent to the window 32. Con-
sequently a discharge between them: may be
made to project its radiations on fo an external
object through the window. In order that the
discharge referred to may he of high luminous
efficiency, argon or nitrogen at high pressure (. e.
thirty to several hundred atmospheres) is intro-
duced into the discharge space by means of a
tubulation 50 which extends through the wall

of the envelope 36. This tubulation may be per-

manently connected with a source of high pres-
sure gas or may be sealed off after gas has once
been introduced into the envelope interior.
Where the tubulation is left open, it may in some
cases be used advantageousiy to effect a tem-
porary reduction in the gas pressure in the en-
velope to increase the ease of starting a dis-
charge. An auxiliary electrode 5! is also pro-
vided for employment in this connection.

In order to protect the various parts of the
device from the excessive temperatures developed
during operation, an external cooling jacket is
provided in connection with the outer surface of

the envelope 30. This jacket is formed by means

of a shell 52 which is somewhat spaced from the
envelope so as to provide a chamber 63 for the
circulation of cooling fluid. - Such fluild may be
passed through the chamber by means of appro-

priate inlet and outlet connections, indicated re--

spectively at 54 and §5. )

‘While I have in the foregoing referred to nitro-
gen and argon as being used alone, no departure
from my invention would be involved in employ-
ing these gases together or in admixture with
minor proportions of other gases such, for ex-
ample, as neon. I, therefore, aim in the ap-
pended claims to include such alternative pos-
sibilities as those referred to.

- What I claim as new and desire to secure by

Letters Patent of the United States is:

1. A light source comprising a metallic con-
tainer of relatively small cross-section in rela-
tion to its length, metallic end-walls closing the
extremities of said container, and having re-
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stricted openings therein, relatively massive
bodies of vitreous material within the container
and abutting against the said end-walls thereof,
said bodies extending over substantially the en-
tire cross-section of the container and being her-
metically joined to the ¢ontainer, conductors ex-
tending through said end-wall openings and
sealed through said bodies of vitreous material,
spaced electrodes respectively supported by said
conductors, an operating atmosphere for the
electrodes comprising a light-producing gas at
a pressure in excess of about thirty atmospheres,
and a light-permeable window provided in the
lateral wall of the container in position to per-
mit passage therethrough of light generated by
a discharge between said electrodes.

2. A light source comprising a metallic con-
tainer of relatively small cross-section in rela-
tion to its length, electrodes within said con-
tainer, metallic end-walls closing the extremities
of said container, at least one of said end-walls
having a restricted opening therein, a relatively
massive body of vitreous material within the
container and abutting against the said one of
said end-walls, said body extending over a sub-
stantial portion of the entire cross-section of the
container and having metallic means peripherally
sealed thereto for hermetically joining the body
to the wall of the container, a conductor extend-
ing through said end-wall opening and sealed
through said body of vitreous material, sald con-
tainer being connected to one of said electrodes,
an operating atmosphiere within the container
comprising a light~produ(;ing gas at a pressure
in excess of about thirty atmospheres, and a
light-permeable window provided in the lateral
wall of the container in position to permit pas-
sage therethrough of light generated by a dis-
charge between said electrodes.

3. A light source comprising a metallic con-
tainer of relatively small cross-section in rela-

- tion to its length, electrodes within said con-
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tainer, metallic end-walls closing the extremi-
ties of said container, at least one of said end-
wealls having an opening therein, a body of vit-
reous material within the container and abutting
against the said one of said end-walls, an an-
nular collar having an inner edge thereof em-
bedded in said body and hermetically joined at
its other edge to the wall of the container, a
conductor exiending through said end-wall
opening and sealed through said body of vitreous
material, said conductor being connected with
one of said electrodes, an operating atmosphere
within the container comprising a light-produc-
ing gas at & high pressure, and a light-permeable
window provided in the wall of the container in
position to permit passage therethrough of light
generated by 2 discharge between sald electrodes,
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