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To ol whom it may concern :
Be it known that we, BLiau THoMsoN and
. WILBUR RICE, citizens of the United States,
and residents of Liynn, in the county of Essex
5 and State of Massachusetts, have invented cer-

tain new and useful Improvements in Electric-

Are Lamps, of which the following is a speci-
fication.
Thegeneral object of our invention is to con-
10 struct a simple and efficient electric-are lamp
I which the proper control of the carbous,
whilethe lamp is in action, shall be dependent
upon the governing action of a derived-circuit
magnet or coil only, acting in opposition to a
.15 suitable retractor, in contradistinetion to those
lamps in which the control is dependent upon
the differential action of main and derived cir-
cuit coils or magnets. ’

Our invention consists in dividing the regu-
lating-coils of high resistance in a derived cir-
cuit around the carbons into two portions, one
of which portions is shunted or cut out of cir-
cuit when the lamp is out of action, or at the
moment the current isturned on, so.that when
25 the current begins to flow it flows through the

unshunted portion. By reason of the com-
paratively small resistance of the latter as
compared withthe whole resistance of the de-
rived-circuit regulating-coils, sufficient cur-
30 rent flows in said unshunted coils to attract
the regulating armature or lever from its ex-
treme retracted position, or to otherwise act
upon the lamp mechanism so as to put the
lamp or its parts into working condition or
35 relation, whereupon the shunted or cut-out

20

portion of the coil is automatically put into 4

circuit, and the current thereupon flows
through the whole regulating-coil of high re-
sistance in the ordinary way, and the opera-
40 tion of feeding the carbons or controlling the
position of the same then proceeds under the
conrolling action of the fluctuating current in

" said coil in a manner well understood in the
art, The means for cutting out a portion of

45 the derived-cireuit coils and leaving the other
portion in, or for introducing the cut-out por-
tion into eircuit again when the lamp has start-
ed, may be largely modified, the principle be-
ing that the currents shall low only in a por-

tion of said coils to start the lamp, but shall 50
afterward flow through all of said coils in the
ordinary way until, by the stopping of the
lamp or the abnormal decrease of current in
the carbon-circuit, the lamp mechanism shall
cease to act. The feed-regulating mechanism 55
controlled by the derived-cirecuit magnet or
coils may be of any desired construction, and
may be operated by the lever or armature of
the derived-cireuit magnet in any desired
manner. We have herein shown a cluteh or 60
clamp for this purpose, but do not limit onr-
selves to such device for directly controlling
the movements of the carbon or carbon-car-
rier. The circuit-controller or switch may be
actuated by the armature-lever of the derived- 65
cireuit magnet, or by any other device which

| shall produce the. proper changes of position

in said switeh, so as to cut out the larger por-
tion of the derived-circait coil atthe proper
time, or to introduce it into the circuit. ‘We 70
have herein shown alamp in which the clutch

or feed-regulating mechanism tends to 1ift the
carbon-carrier or to prevent the carbon-carrier
from feeding down when the lamy is out of ac-
tion and the feed-regulating armature is ab- 73
normally retracted; but our invention might

be carried out by the employment of a lamp

in which the carbons should be together at
the start. In this case auxiliary means would

be employed for keeping the carbou-cireuit So
tewporarily open or of great resistance, in or-
der to force the circuit into the unshunted por-
tion of the derived-circuit regulating-magnet.

Some of the various forms or constructions
that our invention may take in practice and 85
some of the kinds of the switching or circuit-
confrolling deviees and methods of operating
them areillustrated in the accompanying draw-
ings, in which—

Figure 1 is an elevation of a lamp embody- go
ing oar invention. TIfig. 2 is a diagram illus-
trating the circuits of thé apparatus when the
lamp is oub of action. Tig. 3 illustrates the
condition of the cireuits when the lamp is
burning. Iig. 4 illustrates a modified arrange- 95
ment or form of the derived-circuit magnet
that controls the feed. Tig. 5 shows another
form of switeh or cireuit-controller that may
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be employed in place of the form shown in
Tig. 1.

On Fig. 1. R indieates the usual carbon rod
or carrier, to which the upper carbon, L, is
secured,while I indicates the feed-controlling
or carbon-adjusting lever or other moving
device controlled by the derived-circuit mag-
net acting upon an armature attached to said
lever and in opposition to a retractor consist-
ing of a spring, 8. In the present instance
the lever 1. is connected by a link, D, with a
clamp or cluteh which is of the same general
form as is shawn in prior patents granted to

E. Thomson, and consists, briefly speaking, of

a clamp-body, C, through which the rod I3
moves, a pivoted clamping toe or jaw, T, a
spring, 7, that tends to keep the clamp en-
gaged with the rod R, and a rcleasing-stop, I,
which releases the clamp from the rod and
permits the latter to move downward freely
whenever the clutch is lowered sufficiently to
bring an arm extending from the toe against
the stop. The special form of {eeding mech-
anism is of no moment, provided it be adapted
to be governed by the variations in strength
of the derived-circuit magnet acting against
or opposing the power of a spring or weight
which tends to litt the upper carbon-carrier.

P indieates the pole of the derived-circuit
magnet which aets upon the perforated arma-
ture B, connected to lever .. This construc-
tion, as described in a prior patent granted to
F. Thomson, gives the same magnetic pull up-
on the armature in all positions of the samo
with the same strength of current.

K and G indicate the two portions of a de-
rived-cirenit coil of high resistance included
in the ordinary derived circuit around the
carbons, which circuit is indieated by the nu-
meral 5, and, starting from a point, X, on one
side of the lamp, passes through the derived-
cirenit coils and teminates at the point Y on
the opposite side of the lamp. This circuit
forms one of the geuneral conducting-paths
through the lamp, the other path Dbeing that
through the carbons 13 19, The derived-eir-
cuib coil is formed into two portions by tak-
ing a connection, g, from an intermediate parg
of said coils, so as to make the portion G
smaller than the portion K. From the point
¢ connection is made to asuitable circuit-con-
trolling deviee, whereby when the lamp is out
ol action, or at the moment the current i§
turned on, the portion 1T of the coils will be
shunted or cat ount.

The shunting device shown in Ifig. 1 con-
sists of insulated contacts Q-—one carried by
the armature B or lever I, and the other a
spring-actuated contact carried by a spring,
Q~—that, when free to act, will hold its con-
tact at a sufllicient height to prevent the con-
tact on B from touching it while the armature
I vibrates within the ordinary range neces-
sary to control properly the position of the
upper carbon. WWhen, however, the lever I,
is retracted to an extreme position, the con-

tacts  are closed, and the portion I ol the
derived-cirenit coil isshunted in obvious nan-
ner, so that when the current is turned on it
passes only through the portion G of the coils,
and the latter, being of low resistance as com-
pared with the total ordinary resistance of
coils I G combined, carries suflicient current
to pull down the armature from an extreme
retracted position and to bring the feed-reg-
ulating cluteh or other deviee into normal op-
erating range.  In such downward movement
the cirenit through contacts Q is maintained
by means of an electro-magnet, J, in the shunt-
cirecuitaronnd I, or in asuitable cireuit closed
simultancously with the same, which maguet
is of low resistance, is mounted upon one mem-
ber of the circuit - closer, and acts upoun an
armature attached to the other portion, so as
to keep the contacts () closed until the lever
Liis drawn down so far as to release the upper
carbon, thus permitting the cireuit of low re-
sistance through the carbons to be closed, and
the current to be thus shunted from the mag-
net J. 'When this oceurs the spring ) sep-
arates the contaets Q, thus causing the cur-
rents to flow in the coils G and K as the coils
of high resistance. When the carbonsg are
brought into contact, as above deseribed, and
simultaneously, the current which first flowed
through a portion only of a derived - cireunit
coil is now compelled to flow through them
all, the pull upon armature B is so much less-
ened that the spring S prevails and lifts the
cluteh and npper carbon, so as to form the arc.
Thelifting movement continnes until sufficient
current flows in the derived eireunit, owing to

inereased are resistance, to malke the puil of

the derived-circuit magnet balance the pull
of the spring or retractor 8. When curren
ceases to flow through the carbonsg, the lever
L 1s retracted to its extreme position, and the
contacts  are thus closed ready for the next
starting of the lamp.

Asshownin Fig. 1, the contacts Qare formed
by the core and armature of magnet J; hut
this, obviously, is not necessary, as said arma-
ture might be attached to some other portion
of the lever.

The operation is as follows: The carbous be-
ing held separate at the start by the spring S,
the current passes, asindicated in Iig. 2, fron
X throngh G to ), thence throngh J,encrgizing
the same, and out at Y. Little or no current
passes in K, and there resuits a lowering of
L by the magnetic effect of G to a point sulfi-
cient to release the carbons and permit them
to come together. At this instant the current
is almost completely shunted from J and (.

The spring Q', whose power is properly ad-.
justed for this purpose, now acts to separate

contacts 3. The current now passes, as in
Fig. 3, from X through B 1Y to Y, and the ef-
feets of cuvrent in (v I are so small that
spring 3 lifts the cluteh and the carbon. A

small portion of the current passes through (4,
through IX, and out at Y, this portion being
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sufficient to regulate the ave formed at I 1,
and being small on account of the added re-
sistance of G and K being high. The con-
tacts Q are now open, and thespruw Q keeps
them open during normal working of the
lamp by sustfumng the upper conmct in an
elevated position. .Of course it will be seen
that the two parts of the derived circuit G K
may be upon separate cores and act cojoiutly
upon L, as indicated in Fig. 4.

Instead of the Shuntmg switch or circuit-
controller of Fig. 1, other devices may be
used, such, for instance, as that shown in Fig.
5, which is purely mechanical in its action.
In this case the contacts Q are unlocked or
opened by the mechanical action of the parts
when lever L has been drawn to a proper
point. A eateh, M, on lever L engages with
a circuit-cloning lever L/, when the lever L
is retracted to an extreme position, and the
contacts Qarethus closed, and, as before, shunt
or cut out the portion K of the derived-cir-
cuit coil.. - As the lever L moves down the
catch is disengaged from 1/ at a point where

the clutch will have reached the releasing-
point, sueh disengagement being brought

about by reason of the fact that the point of
I/ moves in the arc of a circie and gradually
away from the catch M. When this occurs,
the contacts Q are opened and at the same
time the spring aeting on I/ throws it up, so
that the contacts @ will not complete the
shunt-cirenit around the coils K during vi-
brations of L in the range required of it in
properly regulating the arc.

Other switch devices might be used for ac-
complishing the same object, and we do not
limit ourselves as to this detail element of
the combination. The coil IX may also be

rendered electrically inoperative by other ar--

rangements of circuits and switching-eontacts
that will readily oecur to those skilled in the
art. The coils (+ maxt be -of the same or of
ditferent sizes of wire. The coil G might be
of coarser wire than K, but in any ecase it
forms a portion of the derived-circuit regu-
Jating-coils in a derived circuit of high re-
sistance around the carbons.

What we claim as our invention is— )

1. The combination, in aneleciric-arc lamp,
of a feed -regulating coil in a derived circuit
of high resistance, and having a portion of its
coils cut out or ineffective at the time tlat cur-
rent begins to flow, and means for automati-
cally restoring said portion of the coils to their
normal or feed-regulating relation when the
lamp has been started, as and for the purpose
described.

2. In an electric lamp, the combination of
a feed-regulating magnet whose coils are in a
cireunit of high resistance around the carbons
during operation of the lamp, a circuitecloser
or controller whereby at starting a portion of
said coils are cut out, leaving another portion
in circuit to act upon the feed-regulating de-
vices, and means for auntomatically restoring

said first-named portion of the coils to their
normal or feed-regulating relation when the
lamp has been stfu‘ted, as md for the purpose
described. )

3. An electriclamp constructed to offer two
paths for the current, one through the carbons
and the other tthlwh a deuved circuit mag-
net of high resistance, the major portion of
whose coils Dbefore the lamp is started is
shunted or eut out, in combination with a cir-
cuit-controller or switeh controlling said ma-
jor portion, ag and for the purpose deseribed.

4. Inan electriclamp construeted to offer two
conducting-paths to the ecurrent, one through
thecarbonsand the other thr ough aderived cir-
cuifof high resistance containinga regulating-
magnet. a circuis-controller or switeh that nor-
mally. or when thelampisoutof action, shunts
a portion of the coils, in combination With
means whereby the said shunt may be opened
when the feed mechanism has reached a point
where the carbons may come into contact, as
and for the purpose described.

5. The combination, in an electric lamp, of
a feed-regulating magnet in a derived cireuit
of high resistance, a cireuit - controller or
switch through which the major portion of
said coils are shunted, and means whereby
said shunt may be broken when the current
circulating in the-coils remaining in circuit
has ‘moved the magnet-armature to a point
where the lamp may continue to operate un-
der the combined action of the eurrent eireu-
lating in all of the derived-cireunit coils, and
of a suitable retractor or opposing device.

6. The combination, in an electric lamp, of
a derived - circuit magnet wound with  coarse
and fine wire, forming together thederived-
circuit regulating - helix of high resistance
around the carbons when the lamp is in action,
and means for automatically cutting the fine-
wire portion of said coil in and out of circuit,
ag and for the purpose described, so that the
lamp may be started into action by the cur-
rent flowing in the coarse-wire portion of said
coils, and after starting may continue in op-
eration by the action of the current circnlat-

ing in all of thecoils, as and for the purpose.

described.

7. In an electric-arc lamp, the combination
of a derived-circuit regulating magnet or coil
of high resistance, a fced reouhtmo mechan-
i$m actuated by a connectlon with the lever

of said magnet, and means for cutting out a.

portion of the ¢oils on said magnet when the
feed-regulating ammature is refracted to its
extreme position, as and for the purpose de-
seribed.

8. In an electric lamp constructed to offer
two conducting-paths to the electrie current,
one path throngh the carbons and the other
through the feed-regulating magnet or coil in a
derived circuit of high resistance, a cireuit-con-
troller or switch that cuts out & portion of the
derived-cirenit coils when the feed-regulat-
ing armature is retracted beyond its ordinary
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range in the operation of controlling the feed,
and means for breaking the cut-out circuib
when the armature or lever has been drawn
into its feed-regulating range by the action of
carrent circulating through tlie portion of
coils that remain constantly in cirenit.

9. The combination, in an electric lamp, of
a derived-cirenit magnet of high resistance, a
cirenit-controller or switch that completes a
cirenit around a portion of the coils when the
feed-regulating armature or lever is retracted
out of its ordinary or feed-regulating range,
and @ magnet in a cireuit completed by the
armature of lever when retracted to anabnor-
mal extent, for keeping the cut-ont cireuit
temporarily closed.

10. The combination, in an electric lamp
having a double-coil derived-circait magnet,
one of which coils is shunted when the feed-
regulating armdture is abnormally retracted
while the other remains in cireuit, of a mag-
net energized by the current flowing in such
shunt for holding said shunt temporarily
closed at starting the lamp, feed mechanism
that engages with the carbon-carrier to keep
the carbons separated when no current is
passing, and means to release the carbon when
the feed-regulating leveris drawn forward by

the eurrent flowing in the unshunted portion
of the devived-cirenit coil, so as to permit the
carbon-cireuit to be formed and the tempo-
rary shunt to be opened by the shunting of
current from the magnet in it.

11. The eombination, in an electrie lamp,
of a derived-circuit feed-regulating magnet, a
feed-regulating armature or lever controlled
thereby, a clamp or clutch actuated by said
lever, a circuit-closer for shunting a portion
of the derived-cireuit coils when the feed-regu-
lating lever is abnormally retracted, 2 mag-
net for temporarily keeping said shunt closed,
a retractor for the lever that, when the lamp
is out of aection, holds the carbons apart, and
a releasing stop or detent that permits a re-
lease of the carbonwhen the lever is actnated
by the unshunted portion of the derived-cir-
cuit coils, as and for the purpose described.

Signed at Lynn, in the county of 13ssex and
State of Massachusetts, this 21st day of De-
cember, A. D. 1883, -

ELIHU THOMSONXN.
I, WILBUR RICE,
Witnesses:
HARRY B. ROGERS,
Marrie S. WALKER.
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