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To all whonv it may concern:
Be 1t known that I, BARTON . WARD, a
citizen of the Dominion of Canada, and a

-resident of New York, in the county of New

York and State of New York, have invented
certaln new and useful Safety Appliances for
Eleetric-Are Lamps, of which the following is
a specification.

My invention relates to automatic safety
appliances for electric-are lamps.

The object of the invention is to prevent
mjury to the lampin case the circuit through
the carbons should become abnormally high.

A further object of my invention is to pro-
vide means whereby the current may be
shunted around the lamp and at the same
time the coils of the feed-regulating derived-
cireult magnet may be effectually protected
from 1njury.

The invention consists, essentially, in 1n-
terposing a switch into the circuit of the de-
rived-circuitfeed-regulating magnetfor open-
ing and holding open the cireuit of such coil,
and in controlling or bringing such switeh or
circuit-opener into operation through the ac-
tion of controlling devices adapted to respond
to any abnormal inerease in the resistance of
the cireuit through the arc.

I have herein shown my invention as ap-
plied to an electric-are lamp in which the
feed-regulating system embodies a main-cir-
cuit magnet operating in conjunction with
the derived-circuit magnet, though it is appli-
cable to any arc lamp wherein the feed is pro-
duced or controlled by a derived-circuit mag-
net acting alone or in conjunetion with other
magnets. The circult-opening switch in the
circuit of said derived-circuit magnet may be
controlled by an electro-magnet or other re-
sponsive device which 1s energized solely by
the current flowing to the are, or by the cur-
rent flowing in a derived circuit around the
are, or by a combination of such currents,
the only condition being that it shall he re-
sponsive to an abnormal increase of resist-
ance in the eircuit to the are and shall per-
mit orcause the operation of thecircuit-open-
ing device which opens and holds open the
circuit of the derived-cirenit feed-regulating
magnet. |

.
-
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viee known {o electricians which will respond
direetly or indirectly to variations of an elec-
tric current may be used for the purposesof
my invention.

In the accompanying drawings, Figure 113

| a side elevation of a lamp embodying my in-

“euit-opening switch.

vention. Tig. 31is a diagram of the circuits
of such device. IFig.2is a diagram of amodi-
fication in the manner of controlling the cir-
FFig. 4 illustrates an-
other way of bringing such switch into oper-
ation and holding it in position to keep the
circuit of the feed-regulating magnet open.

Referring to Fig. 1, A indicates the main-
circuit magnet, and B the derived - circuit
magnet,constitutingtheare-formingand feed-
regulating magnet system of an electric-arc
lamp, the earbons of which are indicated at
C C. The upper carbon C is connected with
the feed-regulating mechanism and governed
in its movement thereby in any ordinary or
desired manner. Asthis mechanism may be
indefinitely varied, it will not be further de-
seribed, as its operation is well understood in
the art.

D indicates a circuit-opening switch inter-
posed in the circuit of the derived-circuit
magnet 13, as shown, and subjected to the in-
fluence of a spring S, which tends to open the
switch and hold it down against the back
contact-stop in position where the circult of
the maenet B will be opened.

T% indicates an clectro-magnet or other elec-
tro-responsive device which 1is in the cireuit
leading through the carbons, and which has
an armature carrvied by the switeh-lever D.
When the magnet K is excited by the current
flowing through the carbonsin the usual man-
ner or to the usual extent, themagnet K is of
sufficient power fo hold the ecireuit-opening
switch D raised against the stress of spring

35

H0

S0

§o

S and in position where it will close the ecir-

cuit of the magnet I3. Should the resistance
in the ecircuit through the arc become ab-
normally high or should the arc break, the
magnet K will decrease in power to a sufli-
cient extent to allow the retractor S to open
the switeh, thereby breaking the circuit of
the magnet B. This device is designed espe-
cially for use on constant-potential circuits

Instead of an electro-magnet any other de- | where arc lamps are fed in multiple between
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~net from connection with such mains and to
. ——“prevent abnormal heating thereof in case the
-5 cireult through the are shonld become broken

to ance which is the equivalent of the lamp re-

I5

2o and in the main circuit, the effect, however,

25

30 1nstance is shown in series with the coils of

35

4o cuit from the terminal of coil 2 through the
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50 up; but should the are get abnormally high

55 thereby breaking the circuit-of the derived-

6o removed from ecircuit and remaining so re-

05

twomainsa b, as indicated.  The effect of the |
device isto remove the derived-eireuit mag-

for any reason. The switeh D or other de-
vice responsive to such abnormal increase of
current might also operate to close a shunt-
circuit around the lamp containing a resist-

sistance or which is a shunt of low resistance.
Such shunt or branch circuit is to be used in
those cases where two or more lamps are run
In series. - S

I'ig. 3 shows an arrangement of this de-
seription wherein the circuit-opening switch
1s provided with contacts that close the safety
branch and is controlled by the joint action
of current in a derived circuit around the arc

being, as before, to bring such circuit-opening
switch into operation on the oceurrence of an
abnormal increase in the are circuit in the
well-understood manner. Iere the magnet
E is wound with two coils, one of which (in-
dicated by the numeral 1) is in the circuit
with the main-cirenit coil A, while the other
(indicated by the numeral 2) is included in
the derived cirenit around the are,and in this

B. The two coils 1 2 are wound so as to op-
pose one another; but the coil 1 is made to
be superior to the coil 2 when the arcis burn-
ing or when the resistance in the are circuit
18 of normal amount. Underthese conditions
the magnet E holds up the armature-lever,
consisting of the switch D, and thereby presses
a supplemental spring-contact D? against the
core of the magnet, thus completing the cir-

switch D to the main line L by way of the re-
sistance R. The resistance R has no special
function under this condition of the parts,
and is only of benefit as constituting a resist-
ance in the safety branch around the lamp
formed when the lever D drops against the
back contact II, which is connected to the op-

posite pole of the lamp, as shown. When the
lamp is burning, the switch-lever D is held

the power of coil 1decreases, while the power
of coil 2, opposing 1, increases, until finally
the magnet becomes soweak that the retractor
S may operate the circuit-opening switch D,

circult magnet B. This action is attained by
the closure of asafety branch or shuntin ob-
vious manner. The derived-circuit magnet
B of the regulator system, being thus entirely

moved, cannot by any possibility become
heated, even though the lamp should remain
out of operation for a long time while con-
nected to a line-circuit. |

- In Fig. 4 I have shown an equivalent way
of controlling the circuit-opening switch
through.a change of resistance in the are cir- |

cuit. Ilere the cirenit-opening switehis held
in position to keep the circuit open through
the magnet B by means of a supplemental
magnet-coil G, that is put into circuit by the
movement of the switch-lever toopen the eir-
cuit of the magnet B. The switeh D is here

actuated by means of a derived-circult mag-

net in a branch of high resistance around the
arc. The power of this magnet is ordinarily
insufficient to operate the ecircuit -opening
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switch, so that the latter may remain in posi-

tion to keep the circuit through the magnet
B closed. IIere thenormal circuit is through

the back contact of the lever D. If the
arc lengthens abnormally or breaks, or the

resistance for any other reason becomes ab-
normally high in the are branch, the circuit-
opening switeh D will be lifted and will open

the circuit for the derived-circuit magnet b,

and will retain its circuit-opening position
through the action of the magnet-coil in the
circuit closed against a front contact M in
the well-known manner. ,

- It will be understood that in all cases be-
fore described, where the switch 1s held closed
by a main-circuit coil, such coil should be of
sufficient power at starting the lamp to oper-
ate the switeh when the currentis first turned
on and passes through the carbon, so as to
complete the cireuit for the derived - circuit
feed - regulating magnet. In the case illus-
trated in Fig. 4 the switch will assume the
proper position when the current is turned
off of the circuit, and when the current is
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turned on it will find the switch in position

‘where the cirenit of the derived-circuit feed-

regulating magnet is closed, which position
it will retain until the conditions before de-
scribed may exist. | |

The supplemental spring D? through which
the circuit is closed in Fig. 2, serves simply
to preserve the circuit for an instant after

the lever D begins to move away from the
magnet, 8o that when finally inits downward

movement it opens the ‘derived circuit the

‘momentary increase of power in the magnet

E in the are circuit cannot again attract the
armature and raise the switch.

What I claim as my invention is—~

1. The combination, in an electric-are lamp,
of a derived-circult feed-regulating magnet
B, a circuit-opening switch which normally
or while the arc is of normal length main-
tains the connection of such derived-circuit
magnet-coil with the main or supply circuit

‘closed, but which is adapted on operation to

hold such connection open, and devices re-
sponsive to abnormal resistance in the eir-
cutt of the arc for bringing said switch into
operation, as and for the purpose described.
2. The combination,in an electric-arclamp,

of a feed-regulating magnet in a derived cir-

cuitt around the are, a circuit breaker and
closer of such derived cirecuit which normally

or while the arcis of normallength maintains

a position to keep such derived circuit closed,
and a controlling-magnet for such switch con-
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nected to the circuits of th
sive to abnormal increase in the circuit of
the are for bringing such switeh into oper-
ation to open and hold open thecircuit of the
feed-regulating magnet.

3. The combumtlon in an electric-are hmlp
of aswiteh D, norma 1} completing the circuit
through the feed-regulﬂ-ting derived-cireuit

magnet for the lamp, a magnet-coil in the

circuit of the arc adapted when excited to
hold such switeh in cireuit-closing position,
and a retractor operating on such switch for
opening the circuit of the feed-regulating
magnet when the current through the are de-
creases to an abnormal extent.

4. T'he combination, in an electric-are lamp,

¢ lampand respon- |

of a switch having back and front contacts,
the front one of which 1s inecluded in the cir-
cuait of the derived-circuit feed-regulating
magnet, while the back contact is in a shunt
or branch cireuit around the lamp, and a con-
troller-magnet for such switeh having a coil
in a cireult through the arve, as and for the
puarpose described.
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Signed at New Yor]x, in the county of New 25

York and State of New York, this 3d fLW of
April, A. D. 18

BARTON B, WARD.

Witnesses:
WAL H. CAPEL,
HUeo KOELKER.
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