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1o all whom 1 may concern:

Be 1t known that 1, Osias Orro Krun,
a stibject of the Mmperor of Austria-Iun-
aary, residing at Schenectady, 1in the county
of Schenectady and State of New York,

have invented certaln new and useful Im-

provements in Vapor lectric Apparatus, of
which the following 1s a specification.
One of the difficuities met with in the

10 operation ol mevcury vapor rectifiers for al-
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ternating currents i1s an arcing or spitting
discharge between the anodes or electrodes
connected to the alternating-current source.
The current carvied through the medium of
this discharge sooner or later destroys the
apparatus erther by impairing the vacuum
thercof or by producing such a sudden shock
a5 bo break dowan the eluss envelop., 1 have
devised unprovements whereby troubles of
the character mentioned are obviated.

The novel features of my invention I
have endeavored to point out with particu-
tarily in the appended claims.

The anvention tself I hove sought to
make cleav in the following specification
which 1s to be taken in connection with the
accompanying drawings in which, |

Ifigure | represents a rectifier embodying
my mvehtion and adapted to operate with
single-phase alternating currents; Kig, 2 is
another view of the rectifier shown in Fig.
1; and Fig. 3 1s-still another view 1n which
the rectifier is shown connected in circnit.

{xenerally speaking the rectifier consists |

of a highly exhausted envelop of glass or
other suitable material provided with elec-
trodes. In that form of my invention whieh
i have Hlustrated in the drawings the en-
velop comprises a number of 1nclined tubu-
lar condensing chambers opening inte the
electrode-contaiming space. These condens-
ing chambers are indicafed a1, 2 and 3.
Ahose numbered 1 and 2 form continuations,
so 1o speal, of the tnbutar electrode-con-
Latning snace 4 and are mcehined thereto as
shown tn Bies. 1 oand 3. The third con-
aenstig enamber B opens into the member

+ oot about My middle point and direetly
over the central clectrode indicated at 5.
fake the other condensine chambers 1t 1s
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mehied ag vepresented perhaps best by the

sude cievation of the rectifier in N, 2.
in addition to the electrode 5 there are

two compaulon eleetrodes 5 and 7 loeated

respecfively on either side of the elo-irode |

5 and at equal distance therefrom. All of
these electrodes consist of bodies of mercury
contained 1n pockets formed in the walls of
the rectifier. These pockets are so arranged
and the amount of mercury introduced so

measured that when the pockets containing

the bodies of mercury 6 and 7 are completely
filled the level of the mercury in the middle
pocket 5 then lies appreciably below that of
the electrodes 6 and 7. This has the advan-
tage that when, due to sn excess of mercury,
there 1s an overflow from one of the outside
eleetrodes 6 and 7 toward the middle elec-
trode 5 the mercury will run dowsn the in-
chned walls 8 or 9 to the middle electrode
without causing a permanent short-cirenit-
ing between the middle electrode and one
of the outside electrodes as might be the
case 1l the top surfaces of the clectrodes
were on the same level.

Current-flow between the electrodes and
the external cirevits of the rectifier is pro-
vided for by suitable leading-in conductors
sealed through the walls of the envelop in
any usval manner: These leading-in con-
ductors are mdicated at 10, 11 and 12.

The rectifier 1s connected in circuit as
shown in g, 3. In this fizure the alter-
natimg-current mains 13 and 14 are connect-
ed respectively to the outside electrodes 6 and
7. Between these supply mains inductance
cotls 15 and 16 are connected in series with
each other. The eirenit which is to be sup-
phed with rectified cenrevent has one of its
mains as 17 connected to the middle elec-
trode 5 of the veetifier and 1ts other main 18
to the junction 19 between the two indue-
tance coils.  The cirenit receiving the recti-
fied “current nmy contain translating  de-
vices of any desired character. A storage
battery 20 is shown as typical of such trans-
lating devices. In place thereof or in ad-

dition thereto any other translating devices

may be nsed. The dotted extensions of the
nuang 17 and {8 ave intended to indicate any
desired additions to the consumption civemit
or systemt,

1o start up the rectifier the envelop is
tipped so as to cause a2 momentary flow of
merenry between the middle electrode 5 and
one or the other of the outside electrodes.
In starting the rectitier the storage battery
or other translating devices are preferably
replaced by a sinvting resistance and, after
the starting operation 1s completod, are sub-
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stituted for the resistance. The rectifier

after having been started operates in a man-
ner which so far as its electrical features are
concerned is well understood and, for the
present purpose, requires no special descrip-
tion. ' | '
The novel arrangement of condensing

chambers in the rectifier serves, however, to

do away practically entirely with such inei-
dental troubles as arcing between electrodes
normally of the same polarity. In rectl-
fiers as heretofore constructed the condensed
mercury vapor forms small globules on the
walls of the condensing surface and these
olobules when they become detached from
the walls roll therefrom and drop through
the main working arc of the. rectifier into
the anodes or positive electrodes correspond-
ing to the electrodes 6 and 7. Destructive
arcs between the anodes frequently follow
as the result of this dropping of the mer-
cury globules. While it cannot be said with
certainty as to why this result takes place
it seems probable that the action may be as
follows: When a mercury globule drops into
or against an anode the surface tension of
the anode receives a shock and the surface
is more or less broken up depending -upon
the violence of impact. Now 1f at the mo-
ment of impact the polarity impressed upon

the anode by the alternating-current mans

is negative the sudden shock to the mercury
surface may result in a disengagement o1
negative ions. The electrode, or at least a
portion thereof, therefore becomes a cathode
and, acting-tm conjunction with a cooperat-
ing anode, permits an arc to jump from
anode to anode which are is, of course, sup-
plied by current flowing directly from one
alternating-current main through the arc
to the other main. The low-resistance ot the
arc path thus causes what amounts to a
short-circuit and may, and frequently does,
destroy the rectifier as well as produce
trouble in the supply system.

If the anodes instead of being mercury are

of some solid material as graphite or the like

" the same result may take place due to the va-
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porization of the mercury globule asitstrikes
the anode. The ionized vapor necessary to
make the anode a cathode temporarily is
thus furnished by the material of the globule.

The mercury globule probably acts also in

another manner ¢ither to promote the objec-
tionable arcing or to initiate the same. T'hus

as the globule falls through the arc which

normally exists in the rectifier, it is more or
less vaporized and thus causes an increase 1n
the amount of mercury vapor present in the
envelop. An increase in the amount of va-
por causes, as is well understood, an increase
in the voltage at the terminals of the appa-
ratus and a corresponding decrease 1n cur-
rent.

65 the corresponding variéition oi current, act-

As this action takes place suddenly .

598,885

ing through the reactance of the supply sys-
tem, may cause a momentary high veoltage to
be impressed upon the terminals. A voltage
of this character is particularly apt, when
there is an excess of mercury vapor in the
envelop, to cause an arc to take place.
arcing which is actually observed is proo-
ably due to one and perhaps to both of: the
causes mentioned. To obviate this trouble I
cause the condensing chambers as 1 and 2 o
be inclined so that the globules of condensed
mercury, instead of dropping through the
normally existing arc roll slowly down the
walls of the condensing chamber and quietly

coalesce with the bodies of mercury forming 8

the anodes. Disturbance of the surface of

the anodes is thus prevented and at the same -

time the production of an excess of mercury

vapor is obviated. In order still further to

reduce the tendency to arcing between the
anodes I provide the inclined condensing
chamber 8 which opens into the space di-
rectly above the cathode 5. This condensing
chamber relieves the pressure of mercury
vapor over the cathode, where most of the
vaporization takes place, and by withdraw-
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ing mercury vapor from the-space between

the anodes 6 and 7 greatly increases the re-

sistance to a high voltage discharge between

the anodes. N E |
Although I have above described one em-
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bodiment of my invention which I have

found particularly_valuable, it is obvlous
that numerous variations in the construetion
thereof may be made without departing
from the spirit of my
reason I do not wish to be limited to the ex-
act details shown and described. Thus for
example my invention may be applied to
rectifiers for multiphase current as well as
to those for single-phase current.

What I claim as new and desire to secure
by Letters Patent of the United States, 1s,

1. In a vapor electric apparatus, the com-
hination of a highly exhausted envelop pro-

vided with electrodes, one at least of which
is of vaporizable material, and a plurality of

104

invention, for which
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inclined condensing chambers for minimiz-

ing the impact caused by the return of the
products of condensation. o

9. In an alternating current vapor electric
device, the combination of an exhausted en-
velop having a plurality of anodes subject

to differences of potential, and a cathode, at

least-one of said electrodes being of vaporiz-
able material, and a condensing chamber
extending obliquely upward from the vi-
cinity of each electrodle. o |

3. In a vapor electric apparatus, the com-
bination of an envelop, electrodes therein, a
plurality of which are of the same polarity,
and a condensing chamber opening over
each of the electrodes of the same polarity
and each inclined to the vertical.

4. Tn a vapor eleetric apparatus, the com-
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bination of an envelop provided with g plu-
rality of electrodes situated at different lev-
els and subject to differences of potential
and a separate inclined condensing chamber
extending upward from the surface of the
lowermost electrode away from the current
carrying path and returning condensed ma-
terial directly to said electrode,

5. In an alternating current vapor electric
dpparatus, the combination of g vaporizable
negative electrode, g plurality of positive
electrodes differing in potential, and an ex-
hausted envelop including said electrodes,
said envelop having a condensing chamber
for returning products of condensation di-
rectly to the negative electrode and also
having condensing chambers for the other
electrodes. . ,

6. In a vapor eléctric apparatus, the com-
bination of an exhausted envelop, a cathode,

the

-my hand this
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and a plurality of anodes in said envelop, a
tubular condensing chamber opening 1nto
the space between the anodes and an inclined
condensing chamber for each anode.,

(. An alternating current vapor electrie
apparatus, an envelop having a plurality of
anodes subject to difference of potential, and
a cathode, one at least of said electrodes con-
sisting of vaporizable material, and an in-
clined tubular C(mde.nsing chamber dis-
charging condensed material laterally into

current carrying path near the surface
of the vaporizable electrode.

In witness whereof, I have hereunto set
8th day of January, 1904,

OSIAS O. KRUH.

Witnesses
Bexyarmn B. Hury,
Herex Orronp.
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