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To all whom it may concern: ‘

. Be it known that I, Friperick H. von
KeLLEr, a citizen of the United States, and
resident of New. York, county of New York,
State of New York, have invented certain
new and useful Improvements in Tilting
Lamps, of which the following is a specifi-
cation. . ;

Single-phase alternating current vapor de- |
_vices provided with a single negative elec-

trode and two or more positive electrodes are
sometimes started by tilting the apparatus

- 80 3§ to bring the negative electrode into
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positive connection with one or more of the
main positive electrodes or with a supple-
mental positive electrode which is after-

ward cut out of operation. The starting of-

the device takes place when this connection
is ruptured as by the separation of a con-
ducting liquid, such as mercury, cconnecting

- the respective ‘electrodes. Under these con-
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ditions it does not always happen that the
rupture takes place at the right moment for

constituting the electrode which is intended-

for the negative electrode of the apparatus
a true negative electrode. - For this reason it
is sometimes necessary to tilt or tip the ap-
paratus more than once:in order to insure
the proper starting theréof..

The present invention relates to means
whereby it is made more certain that a sin-
gle tilting of the.device will initiate a flow

- of current through the apparatus in a proper
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direction.

the mercury. (if that be the selected conduct-

_ ing liquid) flows from the negative electrode

to the positive electrodes, whereby the proba-

 bility of at least one of the breaks being ac-
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complished at the opportune moment is in-

"creased. In connection with this construc-

tion of apparatus I may employ a resistance
which is interposed ‘between the starting
positive electrode and thé other main posi-
tive electrode whereby when the apparatus
has once started into operation it will re-
main in operation without danger of going
out in case a closure of the circuit takes place
after the original starting.

The accompanying drawings illustrate the
invention herein described; Figure 1 being a
side elevation of a mercury vapor lamp em-
bodying' my invention; and Fig. 2 being a
diagram of the circuits employed in connec-
tion with the lamp. '

-'Spgciﬁqationpf Letters Pétent.

To this end the device is so con--
structed that several breaks occur whenever

TILTING LAMP.

_ 1In the drawings; 1. is the container of a
mercury vdpor lamp, 2 is the negative elec-

trode thereof, and 8 and 4 are the positive
‘electrodes. The latter may be of iron or

other solid material, while the former is in
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the present instance of mercury. A starting _

electrode, 13, is also provided which is usu-

-ally made similar in character to the elec-
trodes 8 and 4. All the electrodes are suit-

ably connected to the external cireuit by
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means of lead-wires. The lamp is support- -

 ed upon & frame, 5, pivoted at 6 to a support,

7, extending from.the frame, 8, of an elec-
tro-magnet, 9, having a core or pole-piece,
10.  The frame is itself of magnetic mate-
rial and when the magnet is energized it is

-drawn upward into the dotted line position

in Fig. 1 whereby a portion of the mercury
constituting the electrode -2 is caused to
travel through the tube I and into contact
with the electrode 8, or an extension thereof.
It will be seen that the container at the posi-
tive end of the apparatus is formetl so as to
cause successive ruptures of contact between
the starting electrode 13 and the mercury
forming the stream of mercury so that a plu-
rality of breaks takes place thus increasing,
as stated above, the liklihood of at least one

of the breaks being made at the opportune

moment. Thus, since the contact through
the fnercury between the negative electrode,
2,and the stearing electrode, 13, is due to the
stream of mercury in the act of flowing from
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the lattér to the former electrode, the effec-

tive makes and breaks at or near the starting
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electrode .must occur before this stream is

interrupted, that is before the excess mer-
cury ‘has wholly passed out of the negative
electrode receptacle. Once this excess mer-
cury has come to rest at the positive end of
the lamp it has ho further starting effect
until it has been raturned to the negative.
By referring to Fig. 2 it will be seen that
the lamp is supplied from an alternating
current source consisting of the primary, 11,
and the secondary, 12, of a transformer, the
terminals of which are joined to the elec-
trodes 3 and 4. An intermediate point of
the secondary.12 is connected through the
magnet 9 to the negative electrode 2. The
starting electrode 13 is connected by a con-
ductor, 14, through a resistance, 15, through
a wire leading from one terminal of the sec-
ondary 12 to the electrode 4. When the ap-
paratus is tilted into the dotted line position
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in Fig. 1, the mercury flowing over from the
pocket containing the electrode 2 splashes
against the starting electrode 13 and appears
to cause a number of successive breaks after
making its initial contact. Tn most cases, it
is found that on one or the other of the rup-

tures the apparatus is successfully started.

Assuming now that a rupture has been made
in the mercury stream at the proper moment,
the current will pass through the break to
the true negative end of the apparatus and
this current will be transferred by the resist-
tance .15 to the main electrode 4, and the
lamp will not be.put out by reason of any
subsequent connection inside the apparatus.
‘At the next alternation the electrode 3 will
supply current delivered from the secondary
12 and so on. :

The resistance, 15, serves the functions of
preventing the extinguishing of the appara-
tus after an initial start during the tilting
operation. In the first connection between
ihe stream of mercury and the pin 13 after
the initial starting of the lamp a complete
metallic circuit is established from the nega-
tive clectrode 2 to the source
pin 13 and the wire 14, so that during the
alternation when current is not passing
through the positive electrode 3 all passage
of current through the vapor ceases and the
negative electrode resistance is no longer
broken down at any point within the con-

tainer; consequently, tlre starting operation”

must be repeated. The. insertion of the re-
sistance 15 in the conductor 14 prevents this
chort-circuit between the negative electrode
9 and the pin 13, allowing current to flow
to the positive electrode 4 or the positive
clectrode 3 at appropriate times as though
the connection between the negative elec-
trode and thesource were not made through
the electrode 13.

"The saume invention may be applied to
other forms of vapor apparatus besides
mercury vapor lamps, as will be readily
understood. . ' '

While the apparatus is shown and de-
scribed as being so tilted as to make and
break electrical connection between the neg-
ative electrode and the starting electrode,
yet it is a faet that the starting operation
appears to be caused by the rupture of the
circuit, thus described and the invention is
1ot necessarily confined to an apparatus in
which both a plurality of breaks takes place.

In other words, assuming 2 normal connec-

12 through the.

‘negative electrode of conducting
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tion between a negative clectrode and the
starting electrode by means of a bridge of

“mereury, the invention would be carried out

by any arrangement which caused a succes-
sion of breaks by a tilting of the apparatus
cufficient to interrupt the bridge a number of
times. ‘

The . operation in actual practice being
extremely rapid is difficult to follow with

the eye but.seemns to be due to a series of ac-

tual connections and disconnections between
the mercury and the supplemental electrode.
On the other hand, trial has actually shown
the apparatus and method herein described
to be very effective for starting and it is in-
tended to claim substantially this device
whether the actual physical phenomena n-
clude positive makes and breaks or the

splashing action and the breaking up of the
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normal flow of the jet causes the actual start-

ing of the apparatus. . .
1 do not claim herein the broad idea of
utilizing a plurality of interruptions of the
circuit between the negative electrode and a
starting positive clectrode afterward trans-
ferring the current flow fromn the starting
electrade to a working positive electrode, as
this broader invention was made by another.
What I do claim is clearly set forth in the
accompanying claim. :

T claim as my invention:—

In a vapor device of the tilting type hav-
ing a plurality
liquid,
wherein the device is started into operation
by the rupture of a stream or layer of con-
ducting liquid connecting the negative clec-
trode and one or more of the positive elee-
trodes, means for repeatedly making and in-
terrupting the continuity of the circuit of
said conducting liquid during a single tilt-
ing of the device, and means for preventing
the extingnishment of the device on the re-
establishment of the metallic circuit through
the device, such means consisting of a resist-
ance interposed between one side of the cir-
cuit supplying the device and one of the
positive electrodes. ,

Signed at New York, in the county of
Xew York, and State of New York, this
11th day of September, A. D. 1905.

FREDERICK H. vox KELLER.

Witnesses:
Witiam CoNLEY,
Wa. . Carzr.

80

85

of positive electrodes and a .
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