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X ~ 9'Claims,
- The present invention relates to. electrical dis-
charge lamps and more particularly. to: high
pressure- electrical. discharge lamps.

The modern development .of mercury high pres-
sure lamps has resulted in. the production of
Jlamps having- increased vapor pressures up to
very high values of the order of a hundred atmos-
pheres;

Under these very high pressures, the gradient
of the:arc obtains values of-100. to 500 volts per
centimeter, and-the electric power dissipated per
unit. arc-volume is-very considerable. Owing to
this fact,. the brightness of the are, depending
on- the degree: of . the- electrical power applied,
amounts from 10,000 to 100,000 candles per square
centimeter. In the ultra-violet and infra-red, a
radiation corresponding-to this high brightness
also: exists. The radiant- efficiency in these
speetral ranges is ‘very considerable-and, for ex-
ample, a-luminous efficiency of .50 to 70 lumens
per watt is obtained. Because of these properties,
the super high pressure-lamps find an extremely

wide field of applications in all branches of light-

ing: and-uses of radiation.:
_On-account of the great strain: produced by
pressure and temperature,; the discharge tube.of
these: lamps: usually consists of - a- thick-walled
quartz-glass-of spherical shape and of such sur-
face: dimensions that: in. operation:it. acquires
temperatures of about 800° C. t0:1000° €. The
electrodes. of such lamps: are:arranged close:to
each. other,.so that the:length of.the. arc, de-
pending .on:the-type-of the lamp and the power
consumed, amounts from a few tenths. of .a milli-
The  discharge
tube generally confains- a: limited - quantity of
mercury to'which cadmium, zine or thallium may
be-added, and which under fill operation of the
lamps,: is completely. evaporated. Super: high
pressure. lamps: of the: same construction: are
filled, instead of with-mercury; with krypton. or
xenon under high . pressure.of about 20 atmos-
pheres, thereby: becoming lamps:of high: bright-
ness. and- efficiency” and which' are: particularly
adapted-to operation :with:condenser discharges.
Lamps of the:kind above described:have been
made:up to-now for an input of about 50 watts
to 2000: watts.

These super: high pressure lamps have not
been. used: hitherto to an extent corresponding
to their efficiency and the great variety of uses
they: may  find, for the reason’ that their use
has been: limited by. various disadvantages. It
is-difficult to. connect & base to these lamps be-
.cause-the-quartz-bulb and the segls acquire-high

10

15

20

30

40

45

50

2

temperatures. In order-to ut1hze optrcally the1r
high brlghtness, bases which-are accurately made
must be used and. carefully adJusted to the lamps
PFurthermore, quartz-glass is: very susceptible to
contammatmn which causes dev1tr1ﬁcat10n and
thus:lowers optical. efﬁc1ency and lamp 11fe In
order to av01d these: drawbacks the lamps have
been often supphed :in a-manner already known
with an outer glass Jacket - However, the dif-
ficulty: of accurate basmg 1s not el1m1nated in
this way. Furthermore, such Jacket is not de-
sirable for optlcal reasons and causes overheat-
ing of the quartz tube when glven small d1men—
sions. Above all,. the use of these lamps are
hand1capped by occasmnal exploslons of the
quartz bulb which endanger nearby persons. or
equlpment

It is.one obJect -of this 1nventron to. prov1de an
electncal dlscharge lamp for safe ‘operation
under very high: pressures, It is- another object
of this - 1nvent1on to prov1de an electrlcal dis-
charge lamp which has a great ﬂex1b111ty of use
in that novel modifications ehable . its applica-
tion for therapeutic uses, illumination, light pro-
jection, fluorescence analysis, ete. It is a fur-
ther object of this invention to. provide an elec-
trical discharge lamp for super high pressure
discharges. Other obJects and advantages. of
this' invention will become ‘apparent from.the
descnptmn heremafter following and the. draw-
ings forming part hereof in .which:.

Figure 1 is a. schematrc representatwn of an
electrlcal d1scharge lamp. and envelope therefor
accordmg to the. present 1nvent10n

Figure 2 is a schematic. representatlon of a
super high pressure electrical discharge. lamp
and envelope. therefor, .

Figure 3 illustrates a modrﬁcatron of the pres-

_ent invention,

Figure. 4 -is. & schematic: 1epresentat1on of an
electrical discharge lamp of the present.inven-
tion, including an auxiliary- electrode: therefor
and a mod1ﬁcat10n of the reflector surface; and

Flgure 5 illustrates another: modification of the
present invention

According: to the present invention, the dis~
advantages of mercury high pressure lamps here-

inbefore set forth are avoided. if the high:pres-
sure lamps, subsequently referred to as “tubes,”

are arranged within a comparatively- wide: and
thick-walled container,” formed by two  shells,
made of pressed glass, which serves as a-reflec-
tor, which modifies the composition of radiations,
which. protects surrounding’objécts against: dam=

50 ages’ caused by explosion, . and: which- facilitates
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the operation and use of high pressure lamps.
To this end, one of these pressed glass- -shells is
given a preferably paraboloid shape, depending
on the use of the lamp, and its surface adjacent
to the arc is coated with a reflecting material.
The other pressed glass shell, which is made to
fit exactly on to the reflector-shell, and which,
in order to produce a closely fitting seal, is sup-
plied, as well as the other, with a rim, and en-
ables light and radiation to emerge from the
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lamp. The light transmitting shell is given a
suitable curvature adequate to the pressure of the

surrounding atmosphere. The rims. of both
shells are fused or soldered to each other as far
as this is possible in glass technology.  In other

cases, they are firmly connected to each other by.

mechanical means.

Reflector-lamps of the kind described ars al-
ready known in combination with incandescent
filaments as source of radiation, and they are
widely used because of the optical advantages
connected ‘with this construction. Considering
the brightness of super high pressure lamps,
which is 10 to 100 times larger, an accurate opti~
cal -adjustment of the arc is of still greater im-
portance for the utilization of its high brightness
and for the production of a definite path of the
beam emitted. Consequently, the lamp, accord-
ing to the present -invention,

high optical efficiency which can be used also as
ultra-violet and infra-red searchlights. In auto-
mobiles, the new lamp improves the performance

is particularly ,
adapted to the construction' of searchliglits of

by pressing in a mold. Th1s method of produc-
tion has the additional advantage that the thick-
ness of the glass through which radiation passes
can be always given exactly the value required

and, consequently, the lamps always have the”

same spectral distribution of radiation, which for
instance for medical uses, is of great importance
for accurate dosage. The wall-thickness of the
molded shell, which is comparatively large, is of
no disadvantage for lamps of this kind as the
ultra-violet spectrum can be given an accurate
short wave limit, or visible radiation can be en-
tirely eliminated, when a wall-thickness of a few

. millimeters is used. Owing to the particular
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of headhghts, up to now operated with incandes- .

cent filaments, many times, as the arc has at '

least ten times the brightness, three times the
efficiency, and a spectral composition of radiation
more favorable for the use of polarization filters.
Various other constructions and uses will be in-
dicated in the following description.

As super high pressure discharges: also are ex-
celient sources of ultra-violet radiation, they
find a wide field of application in therapeutic
lamps, in lamps -for fluorescence analysis and
‘other technical uses of ultra-violet radiation, and,
also, as germlcmal lamps. In-these applications,
3 well defined spherical distribution of radiation,
i. e. the quantitative reproducibility in gdifferent
lamps of one type, plays an important role as
‘their use, for example, the dosage in therapeuti-
cal apphcatmns is greatly s1mp11ﬁed in this way.
For these uses, the shell through which radiation
emerges must possess a special and well defined
transmission which the ordinary technical glasses
generally do: not_have. The reflector shell can
be made of ordinary glasses in all cases, “while
the special glasses, which in most cases are hard
‘to produce and to work, need only be used for
the other shell. For ultra-violet therapeutlcal
lamps, this special glass should have as high an
ultra-violet fransmission as possible and it

‘should cut off the spectrum-in a definite and re-.

producible manner. In lamps for- fluorescent
analysis, it is desirable to exclude visible radi~
ation entirely and to ufilize ultra-violet radia~-
tion or narrow ranges of wave-length of this
radiation only. These special glasses mist be
made from pure materials and they are frequent-
ly produced under special conditions. Their
composition mostly differs from that of ordinary
glass and they are hard to work. Therefore, it
is a great advantage of the lamps of the present
invention that only the shell in the path of the
emerging radiation has to be made with these
special glasses, and that this shell is produced

45

50

55

60

65

70

75

composition of these special glasses, it is fre-
quently not possible to fuse the two shells to
each other even when the material of the re-
flector shell is adapted to the composition of the
special glass. In these cases, it is sufficient to
connect firmly the rims of the shells by mechani-
cal means and, consequently, the space between
the shells cannot be evacuated, which is not ab-
solutely necessary as the tube is not. susceptible
to oxygen. In some cases, the transmitting shell
may consist of pressed-quartz-glass or of a glass
similar to.quartz with hlgh ultra-violet trans-
mission.

Reflector lamps contamms7 a hlgh pressure or
super high pressure tube within an outer en-
velope, which serves as reflector, are -already
known, but in this type of lamps the envelope
is blown in the mold like a bulb, and the tube is
mounted on & lamp stem in the usual way. Itis
not possible, however, to accurately reproduce
the wall-thickness of the envelope made in this
way and to give it & thickness of a.few millimeters.
Furthermore, - only: such glasses can- be used
which can be blown in the mold and sealed to
the stem. Frosting and application of the re-
flecting material to the bulb is very difficult.
Particuiarly, it is almost impossible to mount
the tube exactly.in the required posn;mn with
respect to the reflector. In comparison with the
lamps which are already known, the lamps made
according to the present 1nvent10n, therefore,

‘are a great improvement.

The arrangement of a super high pressure tube

in a container consisting of two molded shells is

of particular value for a safe operation of these
tubes, which are operated under very.high pres-
sures. The molded shells may easily be made
to have a wall-thickness sufficient to endure the
impact of fragments which are’projected with
great violence in case of an explosion of the tube.
In the case of tubes of high wattage, where a
demolition of the container through heavy frag-

‘ments may oceur, all damage to nearby objects

can be avoided when the reflector is protected
by means of a metallic shield, while the trans-
mitting shell is protected through a wire screen
arranged between this shell and the tubé, or by
a screen imbedded in the light trahsmitting glass

.and thus preventing  total destruction.

During manufacture of the new lamps, two
reflector shells provided with conductors and an
exhausting tube, the rims of which are suitably
ground, make a close fit and are put together
tightly. The space enclosed by the reflector
shells is highly evacuated. A piece of metal, e. g.

‘aluminum, which is contained in a tungsten coil

fastened to the conductors; is  evaporated by
heating the coil. Having been supplied with a
reflecting layer in this way, the shells are sep-
arated and the tube is mounted on the supports
by means of a gauge which provides for the exact

P
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position of the tube with respect to the reflector.
If a non-specular reflecting layer is to be made,
the surface of the shell is frosted chemically,
or by sandblast, before the metallic layer is
applied. In this case, the inner surface of the
other shell is also frosted. This frosting of the
surfaces is of importance for lamps with broad
sphetical distribution of the radiation; the degree
of frosting, however, must be accurately repro-
duced if the lamps are to have identical optical
properties.  After the mounting of the tube cor-
responding pairs of shells are fused to each other
at the rims. The shells are carefully annealed
and the rims are fused fo each other by means of
a pointed flame. The container is finally evac-
uated and filled with nitrogen or a rare gas.
The pressure of the gas is preferably kept low
enough to prevent an inner pressure exceeding
atmospheric: pressure during operating of the
lamp, which may cause an explosion in case the
tube happens to break. - When the shells .are
made.of two different glasses, it is advantageous
to connect them to each other by means of a
soft glass enamel. When this method cannot be
used on account of too large differences in glass
properties, the rims may be fastened to each
other, in a way already known, by means of a
soldering metal, or a vacuum proof connection

10

15

20

is altogether given up and the shells are pressed

against each other by a metal ring enclosing the
rims and tightly pressing them together.

Some lamp constructions, made according to
the invention, are contained in the  attached
drawings, which show different types of lamps
according to the different uses of these lamps.

Figure 1 shows a construction suitable for
illumination, or for medical uses. The tube I,
which is made of quartz-glass, in this case has
a power dissipation of 300 watts. Ifs discharge
vessel, which is nearly spherical, has an outer
diameter of about 20 millimeters and the thick-
ness of the wall amounts to about 2.5 millimeters.
It is supplied with electrodes 2 consisting of
tungsten wire or small bodies of sintered tung-
sten which are suitably activated with thorium
oxide, -or thorium, and which are about three
millimeters apart. Instead of tungsten, I may
use any other suitable refractory metal or in
place of thorium or thorium oxide, I may use
any other activation material,. whether in the
form of metal or in the form of oxide, to produce
the activated electrode. The electrodes are
mounted on seals 3 containing leading-in con-
ductors, which are fused to the envelope. A

" tight connection between the quartz-glass of the .

seals and the metallic conduetors is made by
means of a molybdenum foil 3¢ of about 0.02
millimeter thickness forming the central part of
the conductor. The envelope of the tube contains
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a rare gas of about 20 millimeters pressure or . .

other pressure, lower or higher, suitable for
starting a discharge, and an accurately deter-
mined quantity of mercury which, under opera-
tion of the tube and when completely evaporated,
produces a pressure of about 40 atmospheres.
Under these conditions, when the electrodes are
connected to a line of 110 to 220 volts in series
with a choke or resistance of suitable size, an
arc Is produced between the electrodes which has
a brightness of about 30,000 candles per square
centimeter and an intensity of about 2,000
candles. - 'The voltage drop of the arc is about
80 volts. The tube is mounted within a container
formed by the molded shells 4 and 5. The shell
4, which serves as reflector, has a paraboloid
shape while the shell § through which the radia-
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tion emerges is given a curved shape adequate
to the pressure of the surrounding atmosphere:
To the shell 4, pins 6 are tightly fused by means
of metallic rings 1. The pins support the lamp
in the lamp-holder and also serve as leading-in
conductors. Furthermore, they carry supporting
wires 8 by means of which the tube | is held
in the required position with respect to the shell
4. The seals 3 of the tube are provided with cuffs
9 to which the wires 8 are spotwelded. The
electrical communication between these wires and
the leading-in wires of the tube is made by links
ing wires 10..  The reflector shell 4 carries a
reflecting layer 4a on the surface adjacent to
the tube, and this layer is suitably produced
through evaporation of aluminum. The shells
4 and 5 are firmly sealed to each other by means
of the rims {2.. The space between the shells is
carefully evacuated through the exhaust tube
13 and filled with an inert gas the pressure.of
which does not exceed a half atmosphere under
operating conditions of the lamp.

In the present construction of the lamp, when
the radiation is to emerge under a wide angle,
the arc of the tube is arranged in a vertical posi-
tion with respect to the axis of the reflector and,
consequently, about half the radiation is emitted
directly, while the other half is thrown back by
the reflector. In order to give this part of the
radiation a wide angle of divergence also, the
arc is arranged between the reflector and its
focus. The surface of the reflector shell is pref-
erably frosted before the reflecting layer is de-
posited. In this case, the layer may also con-
sist of other non-metallic materials having a high
coefficient of reflection, for instance, magnesium
oxide, which is deposited on the. surface of the
shell through combustion of magnesium.

The reflector shell, which has a thicknhess of
about 3 millimeters, consists of an ordinary glass, -
which can be useéd also for the other shell when
the lamp is to be used for illumination only.
However, if the lamp is to be used for medical
purposes, the shell § is made of a special ultra-
violet transmitting glass the composition of
which depends on the degree of transmission re-
quired.

“If the lamp is to be used for medical purposes,
it is particularly necessary to provide. additional
measures against a possible explosion of the tube,
by which persons exposed to the radiation might
be endangered. As indicated in Figure 1, a wire
screen 14 is; therefore, imbedded within the wall
of the shell § which prevents a total destruction
of this shell -and stops the fragments of the ex-
ploding tube projected with great violence. -

If the shell § consists of a so-called black glass; -
which in the usual way contains 3 to 6% of nickel
oxide, the present lamp is ‘excellently suited as
source for fluorescence analysis. In this case, &
smaller tube with a wattage of 100 watts only“is
preferably used and, therefore, the lamp has &
considerably smaller size. The nickel oxide glass
mentioned is perfectly opaque for light at a wall-
thickness of 3 millimeters, while the ultra-violet
radiation of the mercury arc in the spectral range
of 300 to 400 mu is well transmitted.

The same construction of the lamp can be used
when the light of the mercury arc is to be im-
proved by luminescent materials. As it is known,
the light of the mercury arc contains too little"
radiation in the red and for this reason, it has
been attempted to correct this defect by trans-
forming the ultra-violet radiation, which is very
considerable, into hght containing & high per-
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centage of red radiation by means of a lumines-
cent powder. Theoretically; a percentage of red
light corresponding to daylight and an increase
in: luminous-efficiency of:about:20% should result.
The efficiency of transformation of radiation
through the luminescent material, however, is
greatly diminished by temperature and, therefore,
with lamps giready kriown, where the are is com-
pletely surrounded by the luminescent layer, not
more than. one-thixd-of the possible effect is ob-
tained: The harmful effect. of temperature -is
avoided in the lamp shown.in Figure I by apply-
ing-the luminescent material as a thin layer 1]
only onto the shell 5 which: is given a-larger ‘size
in:order to increase the-surface. As the lamp is
operated with: the pins up and the luminescent
layer on the lower side.only, the material is only
to a small extent exposed to heating through cone
vection or’ conduction of the gas contained in
the lamp. The heating effect through absorp-
tiony of .radiation and energy losses: connected
with the process of transformation is relatively
small. The temperature of the luminescent ma-
terial produced during cperation of the lamp is
additionally lowered by increasing the outer sur-
face of the shell 5 by means of grooves or ribs.
This structure can be produced without difficulty
when the shell is pressed in the mold. As lumi-
nescent materials; sulfides and silicates are suit-
able.. As binding msterial potassium silicate or
phosphoric-acid are preferably used: Both shells
comprising. the same glass are tightly fused to
each: other by means of the rims after previously
coating. one shell with the reflecting material and
coating the other with the luminescent layer.
The interior space is-then carefully evacuated and
the luminescent layer freed from any moisture.
Preferably, this space is filled with a small quan-
tity. of oxygen, which may be also added to the
usual gas-filling. :

A new and. efficient headlight for automobiles
is obtained if, according to Figures 2 and 3, a
super high pressure lamp with three electrodes
having a wattage of 60 to 100 watts is used. As
‘shown in Figure 2, the tube is provided with.three
electrodes 23, 24 and 25 arranged symmeétrically
at an angle of 120° to each other and between
which three mercury arcs of high brightness are
formed when the electrodes are connected. to
three phase voltage. The distance between the
electrodes amounts to about 2 millimeters and
the discharge tube has such dimensions that the
pressure of ‘- the mercury vapor has a value of
about 60. atmospheres during operation of the
Jamp ‘with the wattage .indicated. The bright-
ness of each. mercury arc under these conditions
amounts.from 10,000 to 20,000- candles per square
‘gentimeter. Super: high pressure lamps- with
sthree or more electrodes are known. However,
in-this case, the -plane formed by the mercury
-ares s -vertically arranged with respect to the
axis of the reflector and coincides with the focus.
The tube. is given such a- position with respect to
{he reflector. that the arcs formed. between: the
electrodes 22 and 24 and between 23 and 25 pro-
duce a parallel beam of wide range, while the arc
formed between the electrodes 24 and 25 produces
g diverging beam -directed to the road. As in
such multiple-electrode tubes, the arcs .can be
operated singly or-in pairs. It is possible in a
‘simple way to use the present lamp as a headlight
with concentrated or diverging beams by either
operating the arcs 23—24 and 23—25 or 2425
alone. This shifting from one arc to another
.does not require a special -starting. equipment
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5 green and yellow mercury lines:

because- in. such tubes, having. fthree or. more.
electrodes, each are is produced immediately, re-
gardless of high pressure, when the correspond-
ing circuit is closed, provided that always at least
one arc is maintained. Therefore, when this
headlight lamp is‘to'be shifted from parallel light,
e. g. when the arcs 23—24 and 23—25 are operat-~
ing, to diverging light, then the arc 24—25 must
be first started before the other two, are inter-
rupted. In-the reverse case, the:arcs for parallel
light must be first switched on before that for
diverging -light- is’ put out. Of course, the arc
2425 can be operated permanently also, an
only the other two are started or interrupted ac-
cording toneed. As each starting of an arc re-
quires fractions of a second only, this:lamp can
be used exactly in the same way as the usual auto-
mobile lamps having two incandescent filaments;
Compared with these, however, the new head-
light lamp offers extraordinary advantages as its
arcs possess ten times the brightness and. three
times the: luminous efficiency. The light of the
new lamp is reflected. by illuminated objects to a
higher degree as it is composed mainly of the
For the same
reason, when polarizing filters sre used, losses
through absorption are relatively small. Finally,
the tube may be overloaded two or three times
during” short periods which results in a corre-
spondingly higher candle power of the headlight.
According to Figure 3, the undesirable direct
ernission of the tube is screened off through an
auxiliary reflector 2§ which produces an image of
the arcs and which. throws also. this part of the
radiation on the reflector. This auxiliary re-
flector is also produced by pressing in the mold as
a parb-of the shell 5, and the metallic layer 27 is
derposited, in a similar manner as with the reflec~
tor 4, by evaporation of aluminum or other metals
of high coefficient of refiécticn. The shell 4 is
provided with three base pins. The shells 4 and
5 which are made of boro-silicate glass are fused
to each other and the space enclosed: by them is
filled with an inert gas such as nitrogen. The
blue and violet light of the mercury tube which
is considerably scatiered by atmospheric particles
is preferably absorbed by using yellow glass in the
making of the shell 5. ) ’ :
The small reflector lamp, according to Figures
2 and 3, is also excellently suited for microscopic
work.- In this case, a magnified optical image of
the ares is needed, which is projected on the
illuminating mirror of the miscroseope. - The
tube is arranged slightly outside the focu§ of the
reflector 4, so that the desired image is obtained *
at a distance of about 30 centimeéters from the
wall of the lamp. Owing to the high brightness,
the lamp is suited for direct and indirect illumi-

‘nation of the microscopical field and particularly

for fluorescence microscopy.  This methed which
up to now has been little used, as if de-
pended hitherto on the use of a large equipmen?
becomes accessible to the widest extent with the
new lamp. The light of the mereury are to this
end is modified with an ultra-violet transmitting
biue glass filter which transmits radiation-below
450 mu only. If the lamp is'to be used for fluo-
reseence microscopy only, the glass of the shell 5
is preferably coloredwith the ‘oxides of cobalt
and copper. In this case, the operation of the
lamp with three phasic current is particularly ad-
vantageous as the three arcs fill out rather uni-
formly the space between the electrodes and in
this way a source of light of nearly circular

‘symmetry is prod,uce_d‘whic_h' is ‘_required for the
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Allumination of the microscopical object and for a
uniform illumination of the field of the micro-
scope. Also, when a tube with two electrodes
only is used, the new small reflector lamp offers
extraordinary advantages due to its high bright-
ness. } .

_ A reflector lamp of the kind described is also

excellently suited as a.source of light for pro-
Jjectors if, as in the case of the microscopical lamp,
‘an optical image of the arc is desired at a suitable
distance from the lamp. As a high luminous
flux is frequently required, tubes of higher wat-
tage are used in these applications. In this case,
the tube may . also have three or even four elec-
trodes in order to produce the circular symmetry
required. - .
. If a lamp according to Figures 2 and 3 is pro-
vided with a glass of high transmission in the
ultra-violet or if quartz glass is used for the shell
% which does not absorb ultra-violet radiation
of short wave-length below 320 mu, a source of
radiation is obtained which is excellently suited
to germicidal uses. Compared with usual germi-
cidal lamps, it has the advantage that small ob-
jects can be exposed to radiation from a large
distance without incommodation of persons
standing nearby. The new lamp, therefore, will
have important uses in surgery.

A searchlight lamp, utilizing the high bright-
ness of a super high pressure tube for the pro-
duction of a parallel beam of light of very high
luminous intensity, is indicated in Figures 4 and
5. In this case, the reflector forms a deep parab-
oloid and the arc is arranged in its focus and in a
direction parallel to the axis of the reflector.
The reflector shell is provided with a specular
layer and, therefore, is not frosted the same way
as the other shell. In the example shown, the-
tube is supplied with an auxiliary electrode 3i
which greatly facilitates the starting of the lamp.
With its help, the arc can be started in such cases
when the tube is hot and possesses high vapor
pressure. To this end; however, a Tesla voltage
of several thousand volts must be applied to the
starting electrode which is supplied by a trans-
former of sufficient capacity. The insulation of
the customary base, however, and of the cor-
responding lamp-holder is not sufficient for this
high voltage. The contacts of the lamp are,
therefore, preferably arranged on the rims with
which the shells are fused to each other. As
shown in PFigures 4 and 5, four contact elements
32, 33, 34 and 35 which are insulated from each -
other, and which consist of metal sheets with a
U-shaped profile, are fastened to the rims I2.
The metal sheets are firmly connected to the
lamp by pressing of each sheet into grooves
specially provided in the rims, or by cementing.
Each contact carries a pin 36 which, as in the
usual swan-base, fits into a corresponding slot
of the lamp-holder not shown in the drawing.
The reflector shell 4 is not provided with base-
pins as the conductors emerging from the interior
of the container are preferably sealed between
the rims of the shells. Through this new con-
struction of the lamp, a methed of supporting the
tube results which is different from the method
already described. As shown in Figure 4, the
support wires 8 carrying the tube are fastened
to a plate 31, which consists of an insulating ma-
terial and which is firmly connected to the reflec-
tor shell by means of a screw 38.. A cap 3§ is
fused to the shell which is provided with a screw
thread for holding the screw. To the stpporting
wires 8 are connected the conductors 49 and 41
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which lead, along-the surface of the shell, to
the seals 42 and 43 and to the contacts 32 and
34. These conductors have the form of a wire
or of a ribbon and they must be insulated against
the metallic layer of the reflector. The reflector
shell is preferably provided with grooves into
which the conductors are inserted. The rims
are also provided with such grooves, which are ar- .
ranged in the planes of contact and contain
the seals 42 and 43. The shells are fused to each
other with the rims, in a way already described,
and in this manner the leading-in wires 42 and
43 are embedded tightly, or, if the rims cannot
be fused together, they are firmly connected to
each cther by means of the contact elements.
The starting electrode 31, for reasons of insula-
tion, is not connected to the contacts 33 or 35
in the same manner but its conducting wire is
preferably passed across the space enclosed by the
container to the rims. In order to avoid any
contact with the reflecting layer; the conductors
40 and 41 may be arranged in the same way. -

As the maximum of luminous intensity of the
arc is in. the direction vertical to the axis and to
the axis of the reflector, while it becomes a
minimum in the direction of the arc, the support-
ing plate 37 absorbs only little light and a small
fraction only of the radiation can leave the lamp
directly. If not wanted, this radiation may be
eliminated through a shield 44. .

This lamp can be used as searchlight both
with light or ultra-violet or infra-red radiation
and the shell 5 depending on the application in-
tended, consists of glasses with corresponding
spectral transmissions. For these spectral
ranges, the super high pressure arcs in krypton
or xenon, already mentior’ied above, are par-
ticularly efficient sources of radiation.” There-
fore, in certain cases, one of these super high
pressure tubes is used in the place of the mercury
tube.. ‘These arcs, moreover, emit under high
currents a nearly continuous spectrum extending
from the ultra-violet to the infra-red, which is
emitted. with high radiant efficiency. - As -the
time required for the building up and decay is
very small, these arcs are particularly adapted
to the operation with single or periodically re-
peated condenser discharges of very short dura-
tion and very high instantaneous currents. These
lamps, therefore, are excellently suited for
stroboscopes and as flashlights for rhotography
with visible, ultra-violet or infra-red radiations.
Due to their new design, they possess high optical
efiiciency and a particularly convenient -con-
struetion.

What I claim is:

1. A gaseous discharge lamp with auxiliary
envelope, comprising in combination a super hich
pressure discharge lamp having a substantially
spherical quartz glass discharge vessel contain-
ing a plurality of closely spaced electrodes for op-
erating under a pressure of more than 20 at-
mospheres, said discharge vessel being supported
within an auxiliary envelope formed of a parab-
oloid reflector section and a light transmissive
section, said sections being formed of molded
glass and being firmly connected to each other
at the rims thereof, said reflector section having
at least one aperture formed therethrough, a
substantially tubular and cylindrical metallic
member ceated in and fused to the walls of said
aperture, a supporting structure for said lamp,
said supporting structure being secured to said
reflector section by means of said tubular metallic
member, said lamp supporting structure com-
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prising ‘a -pair of -electrically -condiictive -rods
electrically ‘connected “across said lamp.

2. A gaseous discharge lamp according to claim
1, wherein the light transmissive section is re-
inforced by a wire screen -and the reflector sec-
tion is covered with -a metallic reflecting surface
‘deposited by evaporation of a netal of high re-
flectance.

3.'A gaseous discharge lamp accordmg to claim
1, wherein the ‘auxiliary envelope has a reflector
section with an ‘inner ‘surface of frosted glass
and a metallic reflecting surface deposited there-
on by -evaporation ‘of ‘a metal of high reflectance.

4. A gaseous discharge lamp according- to claim
1, wherein the -auxiliary envelope has'a reflector
section with-an‘inner surface covered with a re-
flecting surface consisting ‘of ‘magnesium oxide
deposited on said inner surface by the combus-
tion of magnesium. '

5. A gaseous discharge lamp with auxiliary en- -

velope, comprising in tombination a ‘super high
pressure discharge lamp having a substantially
spherical quartz glass discharge vessel contain-
ing a plurality of closely spaced electrodes for op-
erating under a pressure of more than 20 at-
mospheres, said ‘discharge vessel being supported
within ‘an ‘auxiliary envelope formed of a parab-
oloid reflector section and ‘& light transmissive
section, said sections being formed of molded
glass and being firmly connected to each other
at the rims thereof, said reflector section having
at 1least one aperture formed therethrough, a
substantially tubular -and -cylindrical metallic
member seated in and Tused to the walls of said

aperture, a supporting structure for ‘said lamp, &

said supporting structure being secured to said
reflector section by means of said tubular metal-
lic member, said lamp supporting structure com-
prising a pair of electrically" conductive rods elec-
trically connected -across gaid ‘lamp, electrical
contacts ‘positioned on ‘the perimeter of said aux-
iliary envelope, €lectrical conductors for said con-
tactssealed between the said-sectionsand leading
along the inner surface of said reflector section
%o said rods.
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6.-A metdl vapor arc-discharge famp actording
to- claim 5, wherein-said ‘contacts are U-shaped
metal sheets laid ‘around and pressed ‘onto ‘the
rims-of said ‘auxiliary ‘envelope.

- 7. A ‘gaseous discharge lamp according to claim
5, wherein. said discharge vessel contains three
electrodes ‘of “which ‘two are arranged ‘to ‘sustain
an arc -gcross ‘the ‘focus ‘to ‘produce a parallel
beam of light and ‘the third electrodeis-arranged

‘to ‘sustain ‘an ‘arc-outside the focus ‘to pi*o'duce ‘a
diverging beam of light.

8. A.gaseous discharge Tamp according-to claim
5, ‘wherein ‘said ‘light “transmissive “section con-
tains an auxiliary refiector on the central ‘inner
portion thereof.

9. A gaseous discharge lamp according 'to-claim
5, 'Wherein 'said “arc ‘vessel contains at least ‘two
electrodes arranged outside of the focus of ‘the
reflector ‘section to ‘magnify ‘an-arc ‘image ‘at'a

‘short distance from the light transmlsswe ‘section.
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