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To all whom Tt may concerw:

Be it known that I, CHARLES P. STEIN-
METZ, a citizen of the United States, residing
at Schenectady, county of Schenectady, State

s of New York, have invented certain new and
useful Improvements in Vapor Electric Ap-
paratus, of which the following is a specifica-
tion.

My present invention relates to vapor elec-

1o tric apparatus, and more especially to de-
vices of this character in which magnetic
cores or plungers are utilized for starting.

In apparatus of this character 1t 1s essen-
tial in the proper operation thereof that the

¢ current therein should flow in a given direc-
tion. When current is applied to the appa-
ratus In the opposite direction, the apparatus,
although it does not start, is apt to have 1ts
operating parts damaged by the momentary
:0 passage of current even though this current

in the wrong direction be small. I therefore ;

make the magnetic cores or plungers of appa-
ratus of this character of magnetized har-
dened steel. The polarity is so chosen as to

* 25 make the cores responsive only to current of

the proper direction and irresponsive to cur-
rent of the opposite direction. |
The novel features which are character-
istic of my invention are pointed out with
3o particularity in the appended claims. The
invention itself, however, will be better un-
derstood by reference to the following de-
scription, taken in connection with the ac-
companying drawing, which represents my
35 invention as applied by way of illustration
to a mercury-vapor electric lamp in which the
starting action is initiated by means of a
floating plunger. |
- In the drawing the lamp-container consists
40 of a tube 1 of indefinite length surmounted
by an enlargement or bulb 2, constituting a
condensing-chamber. The upper electrode
or anode consists of a hollow cylinder 3 of
artificial graphite or the like supported in po-

45 sition near the mouth of the tube 1 by means

of a depending wire 4, the upper end of which
is sealed through the upper portion of the
bulb or condensing-chamber 2. This wire 4
is surrounded by a protecting glass tube 5,
to the lower end of which flares slightly over the

upper end of the electrode 3.
The lower electrode or cathode of the lamp

consists of a body of mercury 6, filling the

Jower end

i tracted extension 7. KElectrical connection s5

to the body of mercury is afforded by the
leading-in conductor 8. A hardened -steel
plunger 9 of somewhat dumb-bell shape
floats in this body of mercury and is guided
by the walls of the contracted extension 7. 6o
This plunger is strongly and permanently

| magnetized and is preferably inserted in the

container with its south pole uppermost,

whereby the lines of force of the plunger are
more nearly in the direction of the earth’s 63

| magnetic field. This arrangement tends to

secure permanency of the magnet.

The upper end of the plunger is hollowed
out, as indicated in dotted lines, so that upon
being once submerged in the mercury the 7o
hollow is filled with mercury, which 1s re-
tained therein when the upper end of the
plunger is allowed to emerge.

For the purpose of starting a carbon fila-
ment 10 is suspended from the upper elec- 73
trode 3 and extends centrally down the tube
1 through guides 11 and 12 and so that 1ts

%_;ps into the mercury contained
in the cup formed by the top of the plunger 9.
A solenoid 13 surrounds the contracted ex- 8o
tension 7 and is connected in series with the
lamp, as shown. When this solenoid 1s ener-
oized by current in the proper direction
through the lamp, the polarized plunger 9 1s -
drawn down beneath the surface of the mer- 85
cury 6. Assoon as the plunger falls, so that
the mercury carried thereby is lowered out
of contact with the filament 10, an arc is
formed which extends immediately up the
filament to the anode 3 and puts thelampinto go
normal operation. The arc then flows be-
tween the anode 3 and the mercury cathode 6.

If current is applied to the lamp in the
wrong direction—namely, so as to flow from
the cathode 6 to the anode 3—the polarized g5
plunger fails to be attracted and is,in fact,
repeﬁed. No interruption of the current
through the filament is thus occasioned and
the destructive action which would other-

wise occur at the end of the filament upon 1oc

such a break taking place is thus avoided.
The polarity of the solenoid 1s of course so
arranged as to attract the polarized arma-
ture only when current flows from the anode

to the cathode 6. 103

My invention is of course applicable to
various other types of vapor electric devices

lower end of the tube 1, as well as the con- | employing magnetic cores or plungers, while
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numerous - modifications thereof may be ized magnet for making and breaking con-
made, for which reason 1 do not wish to be | nection between said electrodes. 20

limited to the details above described.- 4. In a vapor electri¢ apparatus, a starting

What I claim as new, and desire to secure device therefor including a- solenoid, and a

: by Letters Patent of the United States, is— | polarized magnet within the influence of said

1. In a vapor electric apparatus, the com- | solenoid.
bination of an envelop or container, elec- 5. In a vapor electric apparatus, the com- 25
irodes therefor, one at least of which is of | bination of an envelop, a container, elec- -

vaporizable material, and starting means trodes therefor, a solenoid, and a starting de-

‘o therefor including a solenoid and & polarized | vice responsive to current in said solenoid of
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magnetic core. | one direction only.
9. In & vapor electric apparatus, the com- In witness whereof T have hereunto set my 3¢
hinatior of a fluid electrode, a polarized: mag- hand- this 30th day of June, 1904.
| netic plunger therein, and & coil for sald CTHARLES P. STEINMETZ
g 1 plunger. . | ' '
E 2 The combination of electrodes, one at Witnesses:
| least of which is vaporizable, a filament ex- Bexsamin B. Horr,
tending between the electrodes, and a polar- HeLEN ORFORD.
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