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This invention relates to a metal vapor
lamp having a longitudinal partition, and
more particularly to a mercury arc lamp
having a cylindrical luminous tube and

5 fused-in flat longitudinal partition.

It is known in conjunction with such
lamps, viz., both in the case of closed as well
as open mercury vapor lamps, that the two
electrode metals. assume with symmetrical

10 cooling conditions temperatures of a differ-
ent height, whereby a distillation of the
metal is occasioned from the hotter to the
colder electrode. Attempts have been made
to avoid this so-called creeping of the metal,

15 which is prejudicial to the proper operation

- of the lamp, by causing a compensation of
the temperature between the two electrode
metals. Thus, for example, in the case of
open lamps, it has been proposed to provide

20 a large heat-transmission area between the

. pole receptacles, so that the compensation
might be performed principally by the con-
duction of heat. In the case of closed lamps

a still more complete transmission of the
25 heat has been considered essential, for which
- reason it has been proposed to place the pole
receptacles one within the other, so that the
liquid electrode metal of the one receptacle
washes that of the other. The large heat-

30 transmission areas in the case of these known

lamps naturally necessitate the use of large
quantities of metal, which as regards lamps
of the open type are moreover unavoidable
for establishing the required sealing and the
proper degree of pressure. It has been cb-
served that the compensation of the temper-
ature occurring by reason of the direct trans-
mission of heat between the electrodes may

‘be assisted by direct heating on the part of

40 the arc. The extent of participation, how-
ever, is not considerable, since the use of
large amounts of metal ensures an admirable
interchange of heat by direct conduction,

3

[

and becatise in the case of the known lamps .

45 the distance between the arc burning in the

centre of the tube and the cold electrode
metal is much too great to make possible an
appreciable utilization of the heat of the arc.

In the lamp according to the invention the

practically by the heat of the arc alone, so
that the direct transmission of heat between
the electrode metals is, in comparison there-
with, quite subsidiary. This extensive utili-

zation of the heat of the arc is accomplished ;

according to the invention by providing in
place of the large compensation areas be-
tween the liquid electrode metals a large
contact area between a part of the arc and
the colder electrode metal. In order to in-.
crease the thermal effect of the arc to a still
greater extent, the arc, according to the in-
vention, is removed from the centre of the
tube and situated in close proximity to the
partition. This is effected in extremely sim-
ple manner by employing a partition made of
a relatively thin and highly refractory ma-
terial allowing radiation to occur through
the same, for example quartz glass. In this
case, by reason of the two parallelly disposed -
arc sections, a narrow zone of the partition
situated between the same will be heated to
such temperature that the two halves of the
arc, in opposition to the electro-dynamie re-
jection, move closely against the said hot zone
of the partition and remain there. Such an
approaching action of the arc sections has
neither been attempted nor has the same been
possible in connection with tubes of the hith-
erto known kind. The effect of this particu-
lar measure will be quite obvious. A very in-
tensive heating is attained by the hot gases
of the arc and also by their radiation of the
pole receptacle with the elevated colder
metal, which in the case of D. C. high-pres-
sure lamps with symmetrical cooling condi-
tions constitutes, for example, the cathode.
It will be quite apparent that under such
conditions the degree of filling of the lamp,
viz, the quantity of electrode metal in pro-
portion to the volume of the lamp,—on the
anode side, or on the same and also on the
cathode side—may be selected to be so small
that even in the case of symmetrical lamps
the metal vapor of the arc is capable of
causing an appreciable difference in the size
of the contact areas between the two quan-
tities of electrode metal and the partition.
At the same time the contact area between

compensation of the temperature is effected the arc and the colder electrode mietal will
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be increased to such extent that the compen-
sation of the temperature necessary for the
stabilization is performed substantially by
the thermal action of the arc.

The . invention will now be described more
fully with reference to the accompanying
drawings, in which. '

Fig. 1 shows in front view and plan one
possible form of embodiment of the metal
vapor lamp according to the invention,

Fig. 2 being a side view and plan. The
illustrations are diagrammatical for the sake
of better comprehension. )

Figs. 3, 4 and 5 show in front view, side
view and plan, and in tilted horizontal posi-
tion, a form of the invention adapted for al-
ternating current.

Figs. 6, 7 and 8 each show in side view and
plan a modification of the alternating current
lamp shown in Figs. 3, 4 and 5. '

Figs. 9 and 10 indicate, respectively, a plan
and cross-sectional view of an alternating
current lamp provided with a longitudinal
weir in the cathode chamber.

Figs. 11, 12 and 13 show modifications of

" the construction shown in Figs. 9 and 10. -

30

Fig. 14 is a longitudinal section of a modi-
fied form of the invention provided with a
cooling jacket, and

Figs. 15 and 16 illustrate in longitudinal

“section still further embodiments of the in-

vention.

Referring now to Figs. 1 and 2, the lamp
consists of a cylindrical and preferably per-
pendicularly disposed tube, for example com-
posed of quartz, which is fused together at
the upper end and is furnished at the bottom
with a suitable sealing portion, through
which are passed the two electrode leads, the
latter being composed for example of tung-

. sten. These leads for the purpose of obtain-

45

(9]

ing a proper closure are each passed through
a quartz capillary tube fused to the bottom
of the lamp. The tube or bulb is divided
by means of a partition of quartz extending
throughout the whole of its interior with the
exception of the upper end into two longi-
tudinal halves, to each of which is assigned
an electrode. The partition is fused with the
wall of the tube or bulb and the bottom por-
tion on all sides, excepting at the top.

As may be seen from the drawings, the
two electrode leads may be fitted with great

advantage on the one side in the vicinity of

the wall. The lower portion of each of the
two halves of the tube or bulb acts as pole
receptacle for the electrode metal, which con-
sists for example of mercury. The ignition,
as shown in Fig. 2, is effected by performing
a tilting action in the direction of the arrow,
in such manner that the mercury of the two
pole receptacles flows along both sides of the
partition and unites at the free end. The

. Tateral disposal of the leads ensures the con-

tact being maintained upon the tilting ac-

_erate for unlimited time.
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tion, even should the filling of mercury be
very small. . '

After ignition is effected, the lamp is re-
turned to vertical position. Aftera few min-
utes a stationary condition will occur, in
which, as indicated in Figs. 1 and 2, a dif-
ference in level is formed between the anode
and the cathode, so that the arc proceeding
from the anode (indicated by dots and
dashes) traverses the path a—b in close prox-
imity to the cathode mercury, heating the
same.

The stationary condition referred to may,

in the case of the invention, be rapidly at-

tained if by suitable axial rotation of the.

lamp during the tilting action, or by corre-
spondingly shaping the partition, care is
taken that a difference in the level occurs
by reason of the tilting action alone. As
shown by the drawings, the are, during the
abnormal operation of the lamp, burns in the
vicinity of the axis of the tube or bulb in
close proximity to both sides of the parti-
tion. In consequence the wall of the lamp—
in comparison with the known lamps, in
which the outer wall is so greatly heated that
difficulty exists in sufficiently cooling the
same—will not be heated, or only to a very
negligible extent. ' ‘

At the turning point of the arc the edge
of the partition, which in itself is very thin,
may be protected against an inadmissible
overheating by thickening the said edge or
furnishing the.same with a special guard
consisting of a metal which does not readily
fuse, for example tungsten. The lamp may
be employed not only in the perpendicular
but also in an inclined position. In place
of the meércury it is also possible to employ
another metal or one of the known gas fill-
ings. o T
In order to reduce the amount of-electrode
metal required to a minimum the cross-sec-
tion of the cathode chamber near the surface

"of the cathode metal may be made smaller

than the cross-section of the anode chamber
near the surface of the anode metal, and/or
the capacity of the cathode chamber may be
reduced in size by furnishing the same with
a tapered form towards the bottom, for ex-
ample by passing the partition inclinedly at
its lower end in a direction towards the
cathode chamber.

The lamp does not require any special cool-
ing arrangement, and may be allowed to op-
It s, however,
quite possible to furnish the same with a
liquid cooling means, for which purpose the
cylindrical form of the lamp is particularly
adapted. The cooling agent is then prefer-

“ably passed at first about the two capillary

electrode guides to the bottom of the bulb
or tube and then through a cooling jacket
which surrounds the tube and is composed
of any desired material, whereby care must

80

85

90

95

100

119

113

125

13¢



10

on
RS

490

o

66

60

1,875,963

be taken that any undesirable condensation
of the metal vapor on the inner side of the
bulb does not occur.

The lamp is adapted for all uses in which
it is desired to utilize the physical, chemical
or therapeutical action of rays emanating
from a metallic arc, for example the irradia-
tion of liquids for the purpose of sterilization
or vitamination, whereby the liquid in ques-
tion may be simultaneously employed as
cooling agent; or for ozonization purpocses,
as sourcé of emission of ultra-violet light,
whereby the visible rays may be retained in
the known manner by suitable, for example
cylindrical, filter glasses or liquid jackets co-
axial to the tube or bulb, for generating
fluorescent effects, ete.

As confirmed by experiments which have
been carried out, the lamp according to the

‘invention may be allowed to burn continu-

ously (several thousand hours) without the
electrical operative conditions or the radia-
tion varying to any noticeable extent.

Among the various advantages associated
with a lamp constructed in accordance with
the invention may be mentioned the follow-
ing:

The construction is extremely simple and
also inexpensive to make, and the amount of
electrode metal required so small that the
finished lamp may be readily transported
without danger of breaking, while on the
other hand the evacuation is considerably fa-
cilitated by reason of the smallness of the
space to be evacuated. The degree of effi-
ciency is extremely favorable in view of the
fact that large quantities of metal and con-
sequent loss of heat are avoided. The period
of continuous burning may be varied within
wide limits greatly exceeding those of the
known metal vapor lamps. The lamp burns
steadily and reliably both at low pressure
as well as high pressure, and is insensitive
to fluctuations in the load. Tts compact form,
in particular the tubular form, enables great
intensity of radiation to be obtained in all
directions without any disturbing shadows.

The bulb may be of any desired form, al-
though the tubular form is to be preferred.
The tubular form in any desired curvature
may also be employed. "When using a liquid
cooling means the cooling jacket of the bulb
may be constructed in such manner that the
metal vapor condenses at a certain point of
the wall of the bulb above the anode, prefer-
ably in the vicinity of the summit, and flows
back to the anode. In this manner it is
also possible to prevent creeping of the metal
to the cathode.

If it is desired to construct the lamp for
operation with alternating current, care must
be taken to avoid the danger of short-cir-
cuiting between the anodes, of which there
are at least two. ‘

For this purpose the lamp may be con-

3

structed in such manner that upon the tilt-
ing action merely the metal from the one
anode chamber flows along the partition to
unite with the cathode metal flowing in the
same direction at the end of the partition—
under short circuit formation. The remain-
ing anode chambers may be furnished with
a dam preventing the mercury from flowing
out. In the construction and arrangement
of this dam it is important that at least the
metal vapor of one of the arcs in the anode
chambers is capable of heating the common
and colder cathode to such extent that creep-

(1

(]

ing of the metal is avoided. An arrange- .

ment in which all anode chambers directly
bound the common cathode chamber is very
suitable. . :

On the other hand the metal may be al-
lowed to flov; out of the anode chambers if
the same is prevented from flowing together
by means of suitable weirs at the top of the
cathode chamber. These weirs may be in
the form of longitudinal ribs fitted internally,
or suitably formed elevations in the bulb
itself.

In applying the invention to an A. C. lamp
the preferably cylindrical bulb or tube is
divided into two chambers by means of a
longitudinal partition extending practically
to the free end, the smaller of these acting
as cathode chamber. The larger chamber
serves for reception of the anodes and the
weirs or dams. The bulb, partition, dams
or weirs are preferably made of quartz glass
and fused together.

Figs. 3, 4 and 5 show diagrammatically
in front view, side view and plan and in
tilted horizontal position (whereby the level
of the cathode metal is depicted in dotted
lines) a possible form of embodiment as
applied to an alternate current lamp.

In this case the lamp ¢ contains in addi-
tion to the partition d the dam arrangement
e. Of the connections f, ¢ and % the former
leads to the cathode and ¢ and % to the two
anodes. -

Figs. 6, 7 and 8 each show in side view
and plan a modification of the A. C. lamp.
As indicated in Figs. 7 and 8 at ¢ in the
plan view, the leads in the case of these lamps,
which may be tilted towards both sides, may.
be passed along the bottom of the pole re-
ceptacle in such direction that upon the tilt-
ing action contact with the electrode metal
is always maintained.

It will be noted that the partition dividing
the anode chamber into two sub-chambers in
Fig. 6 is inclined so that when the lamp is
tilted in the direction of the arrow the metal
of the anodes will not run together.

In Fig. 7 the partition in the anode cham-
ber isin the form of a T, so that the tube may
be inclined in either direction without caus-
ing confluence of the bodies of metal in the

-anode chambers. A similar result is obtained
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4
with the construction shown in Fig. 8, where-
in the partition in the anode chamber is in
the form of a tube whose upper end is bent
inwardly.

The form of the invention shown in Figs.
9 and 10 is composed of a cylindrical tube in
which are located two parallel longitudinal
partitions extending from the bottom of the
tube to nearly the top thereof, so that three
chambers are formed which communicate
only at the upper end of the tube. The lower
part of these chambers is filled with mercury

~ and thus provides the three pole receptacles
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into which the three electrodes project from

below, the electrodes being located in proxim-

ity at one side of the tube as indicated in Fig.

9. Both of the outer electrodes may, for ex-
ample, be connected to the terminals of the
secondary winding of a transformer, while
the middle electrode is connected to the mid-
dle of such winding.  Since the mercury
vapor lamp, as is known, operates as a recti-
fier, the outer electrodes, with much connec-
tion, act alternately as anode, while the cen-
tral electrode operates continuously as.the
cathode. -The cathode and anode chambers
are separated from each other by flat longi-
tudinal partitions which may either be paral-
lel to each other or converge toward each
other. In the latter case, the lamp is tilted in
the direction of convergence.

Tn the embodiments illustrated in Figs. 11
to 13 three partitions are shown which are
arranged in star fashion and divide the tube
into three chambers. In order to insure con-
tinuous electrical contact between the elec-
trodes and the mercury inside such chambers,
when the lamp is tilted, the electrode wires
are extended along the bottom of such cham-
bers as shown in Fig. 11,

The lamps designed for use with alternat-
ing current and shown in Figs. 3 to 13 can
be ignited simply by tilting the same, no
special provisions being necessary for .pre-
venting short-circuiting of the anodes. In
certain cases, however, such provision may be
desirable.

Tn the case of the embodiments according
to Figs. 9-13 short-circuiting between the
anodes upon the tilting action is prevented
by means of special weirs %, which may be
constructed for example in the form of ele-
vations in the bulb or ribs or the like specially
fitted in the cathode chamber, preferably at
the upper end thereof. Upon the tilting
action short-circuiting then occurs between
the cathode and each anode. The anode with
which the ignition occurs depends upon the
direction and -strength of the particular

‘voltage.

The partitions between the anode chambers
do not in these embodiments require to be
quite as long as the cathode walls; the alter-
nate current arc then traverses for the greater
part always the same path, and breaks off to-

1,875,068

wards the particular anode shortly above the
low anode partition. '

To facilitate the passage of the discharge.

from the ignition anode to the metal behind
the dam arrangement, the wall of the latter

may be furnished in the known manner with’

apertures or perforations, which are so small
that the liquid metal, due to its large surface
stress, is unable to pass out.

The same type of lamp may also be used
for direct current, for which purpose the
anodes, for example, are connected together
exteriorly and connected in common to the
positive terminals of the direct current source.

Tf tha lamp is furnished with a liquid cool-
ing means, or if the same for other reasons,

70

5

80

possibly in the sterilization of a liquid by the

rays emanating from the lamp is brought into
contact with a liquid, the arrangement may
be such that the action (reduction of the dif-

ference in temperature between the electrode

metals) of the metal vapor forming the arc
is assisted by the cooling action of the liquid,
the new effect obtained as set forth above
being still further amplified.

This, as shown diagrammatically in longi-

tudinal section in the embodiment according
to Fig. 14, may be accomplished by furnish-
ing the lamp in a manner known per se with
a heat-insulating jacket, for example a layer
of quartz 1 which, however, not only sur-
rounds the bulb itself as in the known case
but also extends within the vicinity of the

-electrode metal.

The cooling liquid, or the liquid subjected

86 -

90

100

to irradiation for the purpose of sterilization -

or the like, which liquid in the embodiment

-according to Fig. 14 is conducted through the

boring 2, 3 of the hollow journal 4 of ‘the
lamp holder, through the receptacle 5 and
through the space intermediate of the lamp
and the casing 7, and is discharged through
the socket 7, is then capable of cooling the
parts of the electrode metal which are not
covered by the jacket 1, while the electrode
metal which is covered by the jacket remains
uncooled and is accordingly heated to .a
greater extent than the electrode, say anode,
metal cooled by the liquid. The compensa-
tion of the temiperature -performed. in this
manner may be made to vary in its effective-
ness in accordance with the extent to which
the electrode metal is subjected to or safe-
guarded against the cooling action of the
Tiquid by the jacket 1,i. ., in accordance with
the extent to which the jacket 1 covers the
part of the lamp filled with the electrode
metal, or—with a given area covered by the
jacket—the degree of filling of the lamp.

Or as an additional embodiment the lamp,
furnished with a heat-insulating jacket pro-
tecting at least the bulb or tube against any
undesirable cooling, may be constructed to
form an excellent source for ultra-violet light,
as illustrated diagrammatically in longitu-
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dinal section in Figs. 15 and 16, which show
two possible examples.

The bulb or tube 11 of the cylindrical lamp
surrounded by the heat-insulating jacket 10
is furnished in certain special relation with a
filter tube 12, which is adapted in form to the
shape of the bulb or tube, and which wholly
or practically wholly retains the visible rays
and allows the passage of merely ultra-violet
rays. For the purpose of cooling the filter
tube, which is sensitive to high temperatures,
the same, as shown in Figs. 15 and 16, may be
washed by a flowing liquid either on the inner
side (Fig. 15) or on its exterior (Fig. 16).

Due to the intrinsic brilliancy resulting
from the method of guiding the arc antl the
ultra-violet radiation of great intensity and
extent on all sides with the exception of the
bottom the lamp thus arranged is particularly
adapted for creating fluorescent effects in
cases in which the application of ultra-violet
irradiation could hitherto not be considered,
for example in the case of shop windows, the
irradiation of advertising matter, elz. The
cooling liquid, as may be considered desirable
in certain cases, may be employed with cer-
tain additions thereto for producing the filter-
ing action. '

It will be understood that no restriction is
made to the exact forms of embodiment
shown, but that various other embodiments
may be employed without departing from the
spirit of the invention.

‘What we claim as new and desire to secure
by Letters Patent is: -

1. A metal vapor lamp comprising a closed
bulb or tube, a longitudinal partition extend-
ing from the lower end practically to the op-
posite end of the said bulb or tube, the said
partition being flat and protected at its free

. end with a highly refractory metal, anode

46

50

and cathode chambers, electrode fillings in
the said chambers, and points of attachment
for the electrode leads. '

2. A metal vapor lamp comprising a closed
bulb or tube,a longitudinal partition extend-
ing from the lower end practically to the op-
posite end of the said bulb or tube, anode and
cathode chambers, electrode fillings in the
said chambers, a vacuum insulating jacket
over the said bulb or tube and extending be-

- yond the level of the said electrode fillings,

izn((li points of attachment for the electrode
eads.

3. A metal vapor lamp comprising a closed
bulb or tube, a plurality of longitudinal par-
titions dividing said tube into a cathode and
a plurality of anode chambers, said cathode
and anode chambers having electrode fillings,
points of attachment for the electrode leads,
and means for preventing confluence of the
metal of the anodes.

4. A metal vapor lamp comprising a closed
bulb or tube, a longitudinal partition extend-

85 ing from the lower end practically to the

opposite end of the said bulb or tube & cath-
ode chamber, a plurality of anode chambers
within said bulb or tube arranged symmetri-
cally to the said cathode chamber and having
contact with one another, electrode fillings
in the said anode and cathode chambers, and
points of attachment for the electrode leads
the liquid metal being situated at one end of
’fhe tube only and forming the sole poles of the.
amp. )
5. A metal vapor lamp comprising a closed
bulb or tube, a longitudinal partition extend-
ing from the lower end practically to the op-
posite end of the said bulb or tube, a cath-
ode chamber, a plurality of anode chambers
arranged symmetrically to the said cathode
chamber, electrode fillings in the said anode

5.

W

76

80

and cathode chambers, a weir in the upper

part of the said cathode chamber preventin
the anode metal from flowing together, an.

86

points of attachment for the electrode leads. .

6. In a mercury vapor tube, a partition
which separates said tube into at least two
chambers, said partition being connected to
the bottom and a side wall of the tube, and a
liquid electrode in each of said chambers for
the starting and continuous operation of the
tube, said electrodes being situated on one
end of the tube only and constituting the sole
electrodes of the tube.

7. In a mercury vapor tube, a partition
which separates said tube into at least two
chambers, said partition being connected to

.the bottom and a side wall of the tube, a liquid

electrode in each of said chambers for the
starting and continuous operation of the
tube, and electrode leads in said chambers,

-said liquid metal electrodes and said electrode

lealds being situated on one end of the tube
only. '

8. In a mercury vapor lamp, a main par-
tition which separates said tube into two
chambers, said partition being connected to
the bottom and the side walls of the tube,
another partition in one of said chambers,
and liquid electrodes for the starting and
continuous operation of the tube, saif elec-
trodes being situated in said chambers at one
end of the tube only and constituting the sole
electrodes of the tube.

STEPHAN vox BOGDANDY.
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