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SPECIFICATION forming part of Letters Patent No, 480,050, dated August 2, 1892,
Application filed February 24, 1891, Serial No. 382,362, (Wo model)

To all whom it may concern:

Be it known that I, ERNEST P. WARNER, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of J1li-

5 nois, have invented a certain new and useful
Improvement in Switching Devices for
Double-Carbon Are Lamps, (Case No. 39,) of
which the following is a full, clear, concise,
and exact description, reference being had to

10 the accompanying drawings, forming a part
of this specification.

My invention relates to double-carbon arc
lamps; and its object is to provide means for
shifting the arc from one pair of carbons to

15 the other. It has been found desirable in
some instances to avoid any automatic device
used in connection with a single regulating
mechanism for shifting the arc to the second
pair after the carbons of thefirst pair to burn

20 have been practically consumed.

My invention consists in a polarized elec-
tro-magnetic device used in connection with
alampofthetype shown in Letters Patent No.
418,758, granted Charles E. Scribner January

25 7, 1890, whereby a momentary reversal of the
current will shift the arec from one pair of
carbons to the other. This Seribner lamp
contains, as a distinctive feature, retaining-
magnets, one for each clutch, and when one

30 setof carbonsis burning the carbon-rod of the
other set is held up by its retaining-magnet.

By the use of myinvention the cireuit may
be opened at will through one retaining-mag-
net and closed through the other, so as to

35 cause the arc to shift from one pair of car-
bons to the other.

My invention is of special utility when a
large number of lamps are connected in se-
ries upon the same cireuit, since by means of

40 a current-reversing switch the ares of all the
lamps may be simultaneously shifted. Thus
after the series of lamps have burned on one
side till midnight or until one set of earbons
is consumed the attendant, by simply revers-

45 ing the current for a moment by meansof the
switeh, may bring the unburned pairs of car-
bons into service, so that the lamps will burn
their carbons in succession.

My invention will be more readily under-

stood by reference to tle accompanying draw- 50
ings, in which—

Figure 1 is a diagram illustrative of an
electric-arc lamp of the Scribner type em-
bodying my invention. Fig. 2 is a diagram
illustrative of the pole-changing switch in s5g
connection with an arc-light circuit. TFig. 8
isa view of the polarized electro-magnetic
circuit-changing device and means for com-
pelling the trimmer to bring the parts of the
switching deviceinto proper position to cause 6o
the arc to form between a particular pair of
carbons. Fig. 4 is a plan viewillustrative of
the pivoted lever of the switching device.

Like parts arve indicated by similar letters
of reference throughout the different figures. 65

In Fig. 1 T have shown the polarized elec-
tro-magnetic switching device placed above
the regulating mechanism of thelamp. This
is for clearness of illustration,since the lamp
as a whole may be made more compact by 7o
placing this switching device at the bottom
of the case, as illustrated in Fig. 3.

I will now trace the cireuit of the lamp as
shown in Fig. 1. Beginning at binding-post
+ thecircuit may be traced by wire ¢ through 73
the coil of the polarized magnet b, and thence
through the coarse-wire lifting-magnet ¢, and
thence to the frame of the lamp. From the
frame of the lamp the cireuit is continued to
the carbon-rodsd d’. As shown in the draw- 8o
ings, the circuit extends from carbon-rod d
throughits pairof carbons,and thence through
retaining-magnet ¢’, and thence through the
polarized switch-levers f £/, and thence out at
binding-post —. It will be observed that the 8
carbon-rod d’ is in open circuit for tracing the
circuit from carbon-rod d’ through its car-
bons, and thence through retaining-magnet e
we shall find the circuit open at contact g,
which is placed in proper relation to pivoted 90
lever f’ as to be in the path thereof when said
pivotedlever 7 is liberated on the withdrawal
of lever f.

I donot deem it necessary to describe in de-
tail the action of the feeding-magnet . or that gg
of the cluteh-levers and clutches, since every- -
thing will be found described in detail in the
said Seribner patent,
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The dynamo ¢ in Fig.2 is shown supplying
the circnit %, in which are placed are lamps.
The pole-changing switeh I, placed at .the cen-
tral station, is adapted to reverse the current
at the will of the attendant.

In my patent, No. 420,422, granted January
28, 1890, 1 have shown the combination, with
the electro-magnet included in a cireuit, of a
pivoted permanent magnet, one pole of said
electro-magnet being placed between the op-
posite poles of said permanent magnet, said
permanent magnet being adapted to take one
position or another, according to the direction
of the current through the coils of the electro-
magnet. I preferably employ such a device
as a part of my polarized electro-magnetic
switching device or commutator, asillustrated
in Figs. 1 and 3.

As fully described in my said patent, it is
apparent that the lever f will take one posi-
tion or another, according to the direction of
the current., In this manner the cireuit
through the carbons of rod d may be opened
between the levers ff’ by simply reversing
for a moment the direction of the current
through the coil b. The same movement of
lever f serves to liberate the pivoted lever f/
and permits said pivoted lever f’ to be car-
ried by the force of its retractile spring against
contact g, so as to close the eircuit immediate-
1y through the carbons of rod d’. The arc be-
ing thus transferred to the other set of car-
bons, the current should be brought back to
its proper direction, so that the carbons may
be consumed in proper ratio. Inthismanner
when the carbons of rod d are practically con-
sumed the arc may be shifted to the other
set—that is, to the carbons of rod d’.

It will be noted that when the current is
changed to its original and normal direction
after the transfer of the arc the pivoted lever
f’, having been carried out of the path of the
lever f,canno longer engage therewith or form
contact therewith, no matter what its position
may be, until replaced by hand. .

In Fig. 31 have shown rod d’ provided with
a disk or projection m, which when raised in
the act of carboning the lamp forces a rod n
up against the pivotedlever f7, thereby bring-
ing it into engagement with the lever or de-
tent £ The trimmer is thus made to auto-
matically restore the connection between le-
vers ff’,soas to bring the lampinto its proper

initial adjustment ready to be started when
the current is established.

My invention may be applied to lamps in
whichnoretaining-magnets are employed,and
I therefore do not limit my invention to any
particular form or construction of double-
carbon lamp. The feature of my invention
which I consider novel and important is the
use of a polarized electro-magnetic switehing
device, whereby the arc may be shifted from
one pair of carbons to the other by a moment-
ary reversal of the current.

My invention may be employed in connec-
tion with two complete single lamps for caus-
ing them to burn in succession, the mode of
action and construction of the switeh being
substantially that illustrated and desecribed
herein. It is evident that other forms of po-
larized magnets might be employed, though
I consider the form illustrated in my said pat-
ent specially adapted to do the work,

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent— .

1. The combination, with two pairs of car-
bons placed in derived circuit, of a unitary
electro-magnetic device for controlling the
same and a polarized electro-magnetic switch-
ing device or commutator adapted upon the
reversal of the current to transfer the arc
from one pair of carbons to the other.

2. The combination, with two independ-
ently-adjustable carbon - rods and unitary
means for automatically controlling the same,
of a polarized electro-magnetic switching de-
viee for shifting the are from the carbons of
one rod to the other on the reversal of the cur-
rent, substantially as and for the purpose
specified.

3. The combination, with one of two inde-
pendently-adjustable carbon-rods, of a disk m,
secured thereto, and a rod n, against which the
disk is brought to force the said rod n against
the pivoted lever f of the polarized switching
device, substantially as and for the purpose
specified.

In witness whereof I hereunto subseribe my
name this 14th day of February, A. D. 1891,

ERNEST P. WARNER.
Witnesses:
ELrLA EDLER,
GEORGE L. CRAGG,
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