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77" CHARLES P. STEINMETZ, OF SCHENECTADY, NEW YORK, ASSIGNOR TO GENERAL ELECTRIC

COMPANY, A CORPORATION OF NEW YORK.

STARTING DEVICE FOR MERCURY-LAMPS.

 No. 885,882,

Specification of Letters Patent.

Patented April 28, 1908,

- Application filed October 17, 1904. Serial No. 228,661.

To all whom it may concern:

- Be it known that I, CHARLES P. STEIN-

' METZ, a citizen of the United States, resid-

'ing at Schenectady, county of Schenectady,

State of New York, have invented certain
new and useful Improvements in Starting

~ Devices for Mercury-Lamps, of which the fol-

10

lowing is a specification. _

This invention relates to a means for start-
ing mercury arc lamps or similar apparatus
and 1s particularly applicable to lamps of the

type 1n which a solenoid operates a plunger |

~ or other movable member to start the arc.

15

20
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The 1invention will be more readily under-
stood by reference to the following descrip-

tion taken in connection with the drawing
forming a part of this specification.

~ In the figure the conductors 1, 1’ repre-
sent the distributing mains of the constant
pressure circuit supplying current to a mer-
cury vapor tube 2 of ordinary construction
which may be operated in parallel with suit-
able translating devices such for instance, as
the vapor lamps 10 and 11. "The complete
mercury lamp comprises the upper electrode

3, the mercury electrode 4, the.starting fila-

30

ment 5 of suitable resistance material, the
solenold 7 and a magnetic plunger 6 floating
on the mercury and carrying in a cup-shaped

depression in its top a small quantity of

mercury which makes contact with the

 lower end of the filament 5. “When the

lamp is started. the current in solenoid 7

. draws down the pluniger 6 and opens the cir-

39

cutt through filament 5 thus forming a spark

~ at the end of the filament and starting the

40
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mercury vapor arc. The starting filament 5
1s preferably of very high resistance so that
under normal conditions of working, practi-
cally all of the current passing through the
lamp will be carried by the mercury arc. As
the consequence of this high resistance the
starting current in solenoid 7 is relatively
small. Considerable difficulty has been en-
countered in making the solenoid 7 suffi-
clently powerful to operate the plunger 6
without unduly increasing its resistance and
hence its heat loss under normal conditions

- of working. To overcome these difficulties

50

55 filament, but also of the current through the

I provide a resistance 8 in parallel with the
starting filament 5, but in series with the
solenoid 7 so that at the instant of starting

the current passing through solenoid 7, con-

sists not only of the current in the starting

Tesistance 8. An asutomatic circuit breaker

9 of ordinary form has its coil connected in

series with the lamp tube so that when the

current in the lamp has reached substantially
1ts normal value the armature 9’ of the cir-

cutt breaker will automatically open the
| errcuit through resistance 8 and will keep the

circuit open so long as normal current flows
through the lamp. .

While the arrangement above described
for abnormally increasing the effectiveness

of the solenoid during the interval of starting

1s believed to be the preferable arrangement

‘1t 1s obvious that other modifications might

be used to produce a similar result and I do
not wish to limit my invention to the specific

1s 1llustrated 1n connection with lamp 10, the
solenoid 12 of which 1s composed of two sepa-
rate windings 13 and 14. Winding 13 is con-
nected directly in series with the vapor tube

60
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| detailsdescribed above. Suchamodification

70

whereas winding 14 is energized by current

recelved from the main 1 through a cut-out

15 and resistance 16, and hence derives its
current through a path independent of the
vapor carrying tube. Another form of sup-
plemental means for energizing the solenoid
or electro-magnet during the starting opera-
tion 1s shown m connection with lamp 11,
and differs from that shown in connection
with lamp 10 by having one of the coils 17 of
the solenoid energized by current from a bat-
tery 18 instead of by current from the mains
1 and 1.
desire to include within the scope of the an-
nexed claims. _ . o
- By my mmproved construction I am able to

use a solenoid of comlparatively few turns,

and to insure great reliability in the opera-

‘tion of the plunger 6, thereby materially im-

L]

proving the operation of lamps of the type
Ulustrated. o
My present application is directed to cer-

tain 1improvements m vapor electric devices |
| and systems of the general type shown in my

application, Serial No. 185,790, electric
lamp, filed December 19, 1903. In my said
earlier application claims are made broadly

on the vapor lamp of the plunger type and on

other features and details herein s own. 1
am not herein attempting to claim anything

30
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These and similar modifications I

05

10(

108

that could be claimed in said earlier applica-

tion. | ' - |
What I claim as new and desire to secure
by Letters Patent of the United Stafes, is:

Yallnaileed
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1. In an electrical system the combination
of a vapor electric device ha,vmg an mitially
conductive path of high resistance therein,
means for supplying current therethrough, A
movable member to start an arc in said de-
vice, electro-magnetic means traversed by
said current and disposed for operating said
movable member, and means for abnormally
increasing the effectiveness of sald electro-
magnetic means at starting.

2. In an electrical system, the combination
of a mercury arc tube, means for supplying
current thereto to form an arc, a movable
member to start said are, electro—maﬂ*netlc
means traversed by all the current ﬂow—

ing through said tube and disposed for op-

erating said movable member, and means for
abnormally Increasing the ampere turns of
sald solenoid during the interval of starting.

3. In an electrical system -the combina-
tion of a mercury vapor tube, means for sup-
plying current thereto, a movable member
within said tube, a solenoid for operating
sald movable member, and an auxiliary con-
ducting path for supply ng current to said
solenold independent of that transmitted by
sald vapor tube.

4. In an electrical system, the combina-
tion of a mercury vapor tube, means for sup-
plying current thereto, a movable member
within said tube, a solenoid: for operating
said movable member an auxiliary conduct-
ive path for supplying current tosaid solenoid
independent of that transmitted by said
vapor tube, and means for automa,tlca,l Ny
opening said auxiliary path when the current
m sald vapor tube has attamed Substantmlly
1ts normal value.

5. In an electrical system, the combina-
tion of a mercury vapor tube, a plunger
within sald tube, a solenoid for operating
said plunger, and a resistance device con-
nected 1 series with said solenoid and re-
ceiving current independent of that trans-
mitted by said vapor tube. '

6. In an electrical system, the combina-
tion of a mercury vapor tube, means for sup-

“plymg current thereto, a movable plunger

till,

ke o B R

within said tube, a solenoid for operating
sald plunger, a resistance device connected
in series with said solenoid and receiving cur-
rent independent of that transmitted by said
vapor tube, and automatic means for open-

ing the circuit through said resistance device |

"

885,882

when the current in said vapor tube has :Lt-
tamed substantially its normal value.

In an electrical system, the combina-
tlon of a mercury vapor tube, a movable
member within said tube, an electro-magnet
normally connected in series with said tube
and traversed by the main current thereof,
and means for increasing the strength of said
electro-magnet at starting to operate said
movable member.

8. In an electrical system, -the combina-
tion of .a vapor electric device, means for
supplying current thereto to form an are,
a movable member within said tube to start
sald arc, an electro-magnet for operating said
movable member and 1101*111&113’ traversed by
current from said vapor electric device, and
a path for current in series with said electro-
magnet and in shunt with said vapor tube.

9. In an electrical system, the combina-
tion of a mercury vapor tube, means for sup-
plying current thereto, a movable member
within said tube, an electro-magnet for
operating sald movable member connected
1n series with said tube, a path for current-in
series with sald electro-magnet and in shunt
with said tube, and means for automatically
decreasing the current in said auxiliar v path
when the current in said vapor tube increases.

10. In an electrical system, a vapor elec-
tric device having a high resistance con-
cuctor therein, means for supplying current
to sald device, an electro-magnet receiving
current throuﬂ'h sald high resistance con-
ductor, and a “current path independent of
sald Vapor electric device for permitting the
passage of additional current to said electro-
magnet when the device 1s started.

11. In an electrical system, a vapor elec-
tric device having a stationary tube, a hich
resistance path permlttm(r the passage of
current therethrough before an arc is estab-
lished therein, electro-nmgnetic means en-

ergized by said current for starting an arec

1n said tube, and supplemental means for
energlzing sal1d. electro—mwnetlc means at
startmﬂ'

In WltIleSS Whereof I have hereunto set
my hand this 15th day of October, 1904.

CHARLES P. STEINMETZ.

Witnesses:
HrereN ORFORD,
C. C. HoLLISTER.
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