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To all whonv Tt may concerw :

Be it known that 1, EL1THU THOMSON, a ¢iti-
zen of the United Smtes and a resident of
Lynn, in the county of Essex and State of Mas-

5 sachusetts, have invented certain new and use-
- fal Improvemeuts in Hleectric-Are Lamps, of
which the following is a specification. -

My invention relates to electrie-are lamps of

. the form in which the feed-regulating opera-
10 tions are carried on under the control of cur-
rent in a high-resistance circuit around the
carbons, and a starting cireuit or coil is em-
ployed for bringing the lamp mechanism into
normal or proper operating position at the
15 start, and is immediately thereatter cut out or
1endered ineffective, and 1s maintained in such
condition whilé the lamp continues to act, so
that the feed-regulating operations may pro-
gress under the action of the derived-circuit

20 current only.

In otherapplications for patent filed by me as
soleinventor orasco-inventor,variousarrange-
ments of a starting coil or cireuit are described,
all alike in the general respect that a starting

25 cireuit or coil indirectly or directly, by the
flow of eurrent through it, influences the lamp
‘mechanism so as to bring 1t into position
where it may be left to the control of the high-
resistance derived-circuit magnet, and that

20 said starting circuit or coil is controlled by a
switch or circuit-controller, whose office is to
keep the starting circuit or coil intact and op-
erative until the lamp mechanism is brought
to proper position, and then to automatically

25 cut out, open, or otherwise render the start-
ing-circuit ineffective and keep it in such con-
dition while the lamp continues to operate.

This invention 18 broadly claimed in an ap-
plication filed by E. W. Rice ‘and myself as

40 joint inventors, Janunary 3, 1384, No. 116,300.

My presentinvention rehtes more especmll y
to the method of operating the circuit-con-
troller and of keeping its contacts in un-
changed relation during movement of the lamp
mechanism from a retracted position to anor-
mal or feed-regulating posmon and 1ts dis-
tinguishing characteristic 18 the employment
of a magnet and armature which hold the con-
tacts tooether in contradistinction to a me-
chanical c&tch or other mechanical device de-

scribed in other applications.
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My invention consists not only broadly in
employlng a magnet for holding the contacts
together, but alsoin certain details of arrange-
ment and combinations of parts, the nature of 553
which will be understood- from the accompa-
nying drawings and description, and which
will be Spemﬁca]]y stated in the claims.

Asillustrativeof myinvention,I have shown
1t-as applied to a lamp in which the starting
coll or eircuit consists of a third branch or cir-
cult around the carbons and closed at the start,
sald circuit containing an electro-magnetic coil
or other device responding to the current, for
assisting the regulating coil or magnet in pull- 65
ing the feed-regulating armature to proper
feed-regulating position, as described in the
joint application beforereferred to; butit may
be applied with equally good results to other
arrangements of starting- mrcmt and to lamps
in which the current in the auxiliar vy branch is
made to bring the lamp mechanism into oper-
atlve position in other ways, as will be obvious
to those skilled in the art.

In the drawings, Figurel is an elevation of 75
an electric lamp embodying my invention.
Figs. 2, 3, 4, and b illustrate modifications of
the invention that will be stated in detail fur-
ther on.

Referring to Fig. 1, R indicates the ordinary 8o
carbon-holder for the upper or positive car-
bon of an electric-arclamp, and E E', respect-
ively, the positive and negative carbons.
~ Liindicates a feed-regulating lever, pivoted
at p, and acted upon by the opposing influ-
ences of a retractor, &', and of current flow-
ingin a high- resistance derived cir cuit around
the carbons. The influence of such currentis
brought to bear in the present case, in the or-
dinary way, by means of ahigh-resistance mag- go
net, (K whose colls are in the ordinary high-
remstance shunt around the carbons, (111d1- o
cated by the numeral 5,) which maﬂ*net acts
upon a core or armature connected to L.

P is the pole of the magnef, and B a perfo-
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‘rated armature attached to L, and embracing

the conoidal or paraboloidal pole P. This
form is adopted in order that the magnet may
exert the same pull upon the lever L in all po-
sitions of the armature for the same strength
of current. It 1s, however, to be understood

100

| that my invention is not limited to any par-
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tlcular form or construction of the magnet
system.

Lever L 1s the feed regulating or controlling
lever of the lamp, and serves to adjust the po-

-sition of the carbons by acting directly or in-

directly upon any suitable devwes that will,

when moved in one direction, raise the uppm
carbon, and when moved in the other direc-
tion to a certain extent will permit the car-
bon to feed or approach the opposite carbon.
As typical of such devices, I have herein
shown & clamp or cluteh connected with lever
L: by a link, D, so as to be raised or lowered
by said lever or held stationary, according to
the relativestrength of the currentin the high-
resistanceregulating-circuit 5and thestrength
of the retractor for the lever. Any other de-
vice or devices may be used in place of the
clutech,providedthey be of proper construction
to cause a release of the carbon when moved
in one direction, and to 1ift the carbon when
moved 1n the opposite direetion. The cluteh
here shown 1s of the form heretofore invented
by me, and consisting, briefly speaking, of a
clamp body or guide, C, through which the
carbon or carbon-carrier may move, a dog or
toe, 1, pivoted on said body and held nor-
mally in engagement with the carbon or car-
rier by means of a spring, Z, applied to an
arm extending {rom the toe, so as to prevent
the carbon from moving downward through
the clutch, and a stop, If, with which the arm
engagesto release the toeand permit the carbon
to feed down whenever the clamp 1s lowered

to a sulficient extent by the regulating-lever

or other device, L. The starting - cireuit is,
in the present case, shown, as a branch, 8,
around the carbons, formed through contacts
Q of a switeh or cireuit-controller, I/, and in-
cluding electro-magnetic coils G of low re-
sistance wound on the same core with IC, s0
that when current flows through said coils G
the armature B will be drawn down and will
lower the cluteh tfo a point where the upper
carbon will be released. The contacts () are
carried, one by the lever 1/ and the other by
or with the feed-regulating lever L, or device
moving therewith. They are here shown as
formed, one by the armature B and the other
by a magnet, M, which latter is carried by I,
and is in electrical connection with it. When
the lever I 18 retracted to its extreme posi-
tion, the armature B and magnet M come to-
ﬂebher and at the same time GIOSG the contacts
When said lever is drawn down by the
action of the current in ecoils G, magnet M
sticks to 13, so that the two contacts Q and lever
L’ move together and preserve the circuit 8
until an arm extending from I/ strikes a fixed
releasing-stop, &, whereby the magnet M and
its armature I3 u ¢ pulled apart, zmd the spring
S* thereupon acts upon I and opens the con-
tacts Q. Said lever 1./ is thereupon raised to
its extreme position, where it is held out of
range of the ordinary feed-regulating move-
ments of L.

The general operation is as follows: The

lamp being out of action and no current pass-
ing, the parts assume the position shown in
g, 1, contacts Q being closed and the earbons
held separated by the action of the retractor
S’. When current is turned on,it finds no
path through the carbons and du‘flde& throngh
K and G, the larger part passing tlnouﬂh G
and strongly energizing the 111.;,1;{?11@ 50 tl_mt
lever I.is pulled down against the action of
its retractor S, and thus releases the upper
carbon, so that it may feed down into contact
with the lower carbon. In the downward
movement of the parts the contacts Q are
kept together, and the starting-circuit is thus
preserved by thesticking of magnet M to its
armature. The release andfeed of the carbon

having been effected, the lever Liis now drawn

against stop 6, which 18 suitably adjusted for
this purpose, and the contacts  are thus

 forcibly separated, so as to brealcthe eircuit. 8

for coils G. Since, at the same time, current
is diverted into the circuit through the car-
bons, ewing to the contact between them, the
spring S’ now has sufficient power to lift the
lever and separate the carbons so as to form
the arc. The lifting movement continues un-
b1l the arce 1s so far lengthened that the cur-
rent forced into X balances S'. The lamp is
now under the sole control of the coils K,and
continues thus, the spring 8° having at there-
lease of M from its armature raised lever I
to such a height that 1n ordinary feed-regu-
lating movements of L. the contacts @ will
not be closed. When the lamp ceases to act,

the spring S retracts the lever to a pmnt
where contacts () come together and magnet
M sticks to 1ts armature, so that the parts are
in readiness for the next operation. In the
arrangement shown in Ifig. 2 an clectro-mag-
net, J instead of a pelnmuent magnet, M, is
emplm ed. 'The cmls of J, as indic m,d, are
in the starting-circuit 8, which is a branch
around the carbons. Ly such arrangement
the release of the magnet from its armature
and the opening of the starting-circuit are
facilitated, owing to the fact that at contact
of the carbons current is largely diverted
from &. To still further assist the action, the
releasing-stop 0’ for lever L is made a contact-
stop, and through a short circuit-wire, 7,
shunts the current from J, thus de-energizing
the latter and promotmn the release Df the
magnetand 1ts armature and consequent open-
inﬂ of the contacts. Fig. 4 simply indicates
t]ﬂt the armature for M may be an armature,

‘B, independent of B, but insulated from it.

In this arrangement :113 IS unnecessary to in-
sulate B from its lever. In the arrangement
shownin Fig. b the magnet J is mounted on &
fixed support; but its armature R* is carried
by a spring, Q, attached to and moving with
L. The spring provides the necessary elas-
ticity to permit the lever L to move without
forecing the contacts apart, they being held to-
gether by the sticking of the armature R* to
the magnet. 'The breaking of the contactsis

insured by the action of a hoolk or stop, W
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“having a starting coil or ecircuit, of a-switch

-a starting coil or cireuit, a circuit-controller
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carried by L and engaging positively with the | when the regulating-lever of the lamp is re-

spring near the end of the same, so as to pull |
the contacts apart at the proper time.

The general operation is substantially the
same as before described in connection with
the other figures. -

Many other modifications may be made with-
out departing from the spirit of my invention.

What I claim as my invention is—

1. The combination, in an electric lamp

or circuit-controller and a magnet and arma-
ture for keeping the contacts of the circuit-
controller set during the forward movement
of the feed-regulating mechanism from an ex-
treme retracted position to a feed-regulating
position. o |

2. The combination, in an electrie lamp
having a starting coil or cireuit, as deseribed,
of a circuit-controller or switch that closes the
starting-circuit when the feed-regulating le-
ver 1s in an extreme retracted position, a mag-
net and armature for keeping the contacts
closed during forward movement of the lever,
and a detent or stop for opening the switch-
contacts abt a predetermined point in the move-
ment of the feed-regulating mechanism.

5. The combination, in an electric lamp, of

or switch therefor, and a magnet for hoiding
sald switch-contacts in unchanged relation
during forward movement of the lamp mech-
anism from an extreme retracted position,said
magnet being wound with coils connected with
the lamp circuits. |

4. The combination, in an electric lamp, of
a Starting coil-or ecircuit, a switch or eircuit-
controller therefor, and a magnet for holding
the switch-contacts in unchanged relation un-
til the lamp mechanism has been brought to
feed-régulating position, said magnet being
wound with coils in the starting-circuit of the

1&11’11) .

5. The combination, in an electric lamp, of
a starting coll or eircuit, a switch or circuit-

controller therefor whose contacts are closed |

tracted to an extreme position, a magnet for
keeping the switch-contacts in unchanged re-
lation during forward movement of the regu-
lating-lever, and mechanism for separating
the armature from its magnet, as and for the
purpose described. | |

6. The combination, in an electric lamp, of
a starting coil or circuit, a switch or circuit-
controller therefor, and a magnet and arma-
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ture movable with the switch and lamp mech-

anism for keeping the parts of said switch in
unchanged electrical relation. |
7. The combination, in an eleectric lamp, of 60
a starting coil or circuit, a switch or circuit-
controller therefor, and a magnet and arma-
ture, one carried by the feed mechanism and

‘the other by the circuit-controller, so that the

contacts of the latter may be kept in unchanged
electrical relation during an extended move-
ment of the feed mechanism. | _

8. The combination, in an electric lamp, of
a starting coil or circuit, a switch or circuit-
controller, one part of which is movable inde-
pendently of the lamp mechanism, while the
other moves with said mechanism, a magnet
and armature for keeping said parts in un-
changed electrical relation, and a spring or
other retractor for separating the parts of the 75
circuit-controller when the armature is freed
from the magnet. | |

9. The combination, in an electric lamp, of
a starting coil or circuit, a switch or circuit-
controller therefor, and a magnet for keeping 8o
the contacts of said controller in unchanged
electrical relation during forward movement,

05
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ofthelamp-regulating devices from a retracted

position, said magnet’s coils being in a branch
around the carbons. 85
Signed at Liynn, in the county of Essex and
State of Massachusetts, this 4th day of Janu-
ary, A. D. 1884. -

ELIHU THOMSON.
Witnesses: -

W. O. WAKEFIELD,
K. B. DoEN.
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