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UNITED STATES

PATENT OFFICE.

ELIHNU THOMSON, OF LYNN, MASSACHUSETTS, ASSIGNOR TO THE THOMSON-
HOUSTON ELECTRIC COMPANY, OF CONNECTICUT.

ELECTRIC-ARC LAMP.

SPECIFICATION forming part of Letters Patent No. 430,357, dated June 17, 1890.
' Application filed March 20, 1886: Serial No, 195,882, (No model,)

To all whom it may concern.
Be it known that I, ELTHU THOMSON, a citi-

zen of the United States, and a resident of -

Lynn, in the county of Essex and State of

5 Massachusetts, have invented certain newand
useful Electric-Are Lamps, of which the fol-
lowing is a specification.

My invention relates to mechanism for feed-
ing or controlling the position of the elec-

10 trodes with relation to one anotherin an elec-
tric-arc lamp, and relates more particularly
to that class of lamps in which the carbons
are separated to form the are by an electro-
magnet in the main circuit, whose parts main-

15 tain their position during normal action of the
lamp, and in which the feed movement of the
carbonsis produced by an independent mech-
anism controlled or operated by the action of
current in the derived circuit around the

2o lamp.

The object of my invention is to produce a
simple and effective mechanism for securing
the desired actions.

The invention also relates to certain im-

25 provementsinthe commutating devicesfor the
electric motor, which is employed for produc-
ing the feed movement of the carbon, and is
controlled or operated by the current of the
derived ecircuit.

30 The novelfeatures and combinations form-
ing my invention will be first described in
connection with the accompanying drawings,
and then more specifically pointed ontin the
claims.

35 In the drawings, Figure 1 is a side eleva-
tion and partial section of an electric lamp
embodying my invention. Fig.2isa plan of
the mechanism controlled or operated by a
derived-cireuit magnet and serving to give a

4o step-by-step feed to the carbon. Fig. 3 is a
diagram of the circuits of the lamp. Figs. 4
and 5 show the parts of the commutator and

of the armature-lever acting upon the same "

in their two positions. Fig. 6 illustrates a de-
45 tail of the construction. Fig. 7 illustrates a

modified arrangement in which the motor-
magnet is provided with acommutator worked
by a separate mmagnet in the derived circuit E
E’, indicating, respectively, the positive and
5o negative carbons of an electric-are lamp, and
R the carrier for the upper carbon. Attached

to said carrier is a nut N, which engages with
a screw 8, that is rotated by the mechanism
to be described, when a feed of the carbon is
to take place, and is raised bodily when the 55
carbons are to be separated to form the are.
The nut Nis preferably a separate nut, whose
two portions are secured, respectively, to le-
vers pivoted on the carrier R at p. Springs
bearing against the lower ends of the lever 6¢
serve to hold the two parts of the nut together
in engagement with the serew-shaft S. By

-compressing the lower ends of the levers the

nut may be disengaged to permit the carrier
tobe raised. The nut may be automatically 65
disengaged by the impingement of the lower
ends a a of the levers against stops or inclines
b b, suitably supported from the frame of the
lamp in position to engage with said levers
when the carbon-carrier has been fed down to 70
a point where the carbon is nearly exhausted.
By means of the stops b b the nut is disen-
gaged from the shaft, and the carrier R may
fall to bring the. two carbons into contact,

“thus closing and maintaining a circuit through 7 5

the lamp. .

The shaft S is provided at B?® with a suita-
ble collar or bearing, which rests upon a bear-
ing B? of any suitable form, and upon which
the shaft S rotates and is supported. The 8o
bearing B*is a movable bearing and is raised
by the agency of the main-circuit electro-
magnet D, whose armature A is carried by
the lever that supports the bearing B2 The
upper end of shaft S is guided in an opening 83
of the frame of the lamp at J, and is at such
point provided with a collar or stop to pre-
vent it from slipping through the opening. -
The shaft is rotated by means of a wheel G,
which engages with a wheel or pinion P upon 90
the shaft. The wheel or pinion is made of
considerable width, so as to permit a consid-
erable longitudinal movement of the shaft
without disengagement of the gear. The
wheel G is rotated by the action of a pawl B, g5
that is carried by a leverL, and that engages
with a'ratchet-wheel T. The pawl and lever
L are reciprocated by the operation of an
electro-magnet and commutator for said mag-
net, which latter operates to throw the mag- roo
net out of action on the completion of amove-
ment of the lever in one or the other direc-
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tion, and to bring said magnet into operative
condition on a completion of a movement of
the parts in the opposite direction.

The magnet which throws the lever L may
be either a derived-circuit magnet or a mag-
net controlled by a derived-cirenit magnet. In
Figs. 2, 3, 4, &e., the magnet is shown as one
through which current in a derived circuit
around the arc circulates. The armature of
said magnet is carried by the lever I, s0 that
when the magnetis sutficiently strong to over-
come the retractor Z a forward movement of
the wheel T one step will be produced.

If an ordinary commutator -or circuit-
breaker were employed with the lever I, it
would, if made to close the circuit on the
back stop for the lever, break the circuit of
the magnet I{, as soon as the lever began to
move and the latter would immediately fall
back,and it would be impossible to get a full
and complete movement of the operating-
pawl. If,on the other hand, the contact-stop
were a front-contact stop, made to shunt the
magnet K or otherwise throw it out of action,
the lever I would not be permitted to make
any considerable backward movement before
the magnet would immediately draw it up
again, and the same difficulty would be pres-
ent in a different shape. In order to over-
come this difficulty and to permit the lever L
to makefreeand complete movements in both
directions, I propose to construet. the com-
mutator or cireuit-breaker for its operating-
magnet in such way that the contact-points
shall not move with relation to one another
until the lever has nearly completed its move-
ment, and then shall move and become sepa-
rated to their full extent, so that the return
movement of the lever will be a full and com-
plete one before the contacts of the cireuit-
controller ave restored to their normal condi-
tion. This may be done by ecombining with
the motor devices similar in their action to
various devices shown in United States Pat-
ents Nos. 297,198 and 297,199,

A construetion and arrangement of circuit-
controller for governing the action of the
magnet working the lever L and suitable for
producing the operation just described, is
shown in detail in Figs. 3,4, and 5. The two
contacts or electrodes of the circuit-controller
are indicated at m n, respectively. They are
carried or formed, one by a spring-support V
and the other on a suitable fixed support, and
are normally held togetherthrough the action
of the permanent or other magnet M and an
armature therefor (indicated at O)and carried
by the spring V. In the present case thetwo
eleetrodes are formed or supported direetly
on the magnet and armature, but might be
supported and carried in other positions. The
electrodes are sgparated by the operation of
lever L, which is connected with the spring
V in the manner shown in Fig. 7, or, prefer-
ably, carries an arm or projection U, adapted
to engage with said spring at some distance
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from the point at which the armature O is
supported. When the lever L is in the posi-
tion shown in Fig. 4, where it is held by the
action of spring Z, the parts of the cir-
cuit-controller are held together by the at-
traction of the magnet M and armature O,
which are in contactwith one another. When
the magnet K draws the lever forward, the le-
ver moves to some extent before the arm U
engages with the spring V, and even afteren-
gagement does not immediately separate the
electrodes, inasmuch as the spring gives un-
der the action of the lever and is subjected
to considerable strain by the pull of the mag-
net. This continues until sufficient foree is
brought to bear to disengage the armature O
from magnet M, when the spring V throws
the lower of the two electrodes away from the
opposite electrode into the position shown in
dotted lines in Fig. 3. As the armature
moves back under the action of the spring Z
the spring V follows it up and finally brings
the armature O into contact with its magnet
M and restores the connection.

Instead of mounting thespring Vandarma-
ture-lever I independently, as shown in Ifigs.
3, 4, and 5, said spring V might be attached
to the lever I, as shown in Fig. 7. Thoere
would Dbe in this case essentially the same
principle of action, since the lever L could
make a considerable movement before strain-
ing the spring V sufficient to separate the
electrodes, and when the separation iseffected
the spring would throw the lower electrode
away to its full extent, and contact would
only be re-established after the retraction of
thelever L to or near its original starting po-
sition.

It is of course to be understood that the
circuit-controller referred to is the one by
which the magnet XK is thrown into and out
of action to give the reciprocating movements
to the lever L, and to constitute, in connec-
tion with said magnet and armature lever,
with its pawl, the essential parts of an elee-
tric motor having a vibratory or reciprocat-
ing action.

As will presently appear the constructions
and arrangements are such that when the
electrodes of the cireuit-controller are in con-
tact the magnet K or other magnetoperating
on the lever L is in condition to draw the
same up when said magnet acquires sufficient
power, while when the electrodes are sepa-
rated the lever L is subjected only to the su-
perior retracting force of its retracting-
spring Z.

One arrangement of circuit that may be
employed in practice for securing the desired
arc-forming and carbon - feeding actions is
illustrated in Fig. 3.

The electro-magnet D is of low resistance,
and is placed in the main circuit to the car-
bons in any desired manner. The eleetro-

magnet K is in a derived circuit of high re-
sistance, which includes the coils of the mag-
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net and the electrodes m n of the cirenit-con-
troller.. When no current is passing, the
electro-magnet D, not being energized, does
not exert any supporting influence upon the
bearings B? for the shaft S, and the latter be-
ing down the carbons are in contact. The
cireuit through the coils K is completed
through the circuit-controller, and the lever
L is retracted by itsspring Z. When the cur-
rent passes, electro-magnet D raises the bear-
ings B? for the shaft S and lifts the shaft so
as to carry with it the carrier R and the up-
per carbon E, thus forming the arc. As the
arc lengthens, the magnet KX draws the lever
L forward, and the pawl B turns the wheel
T and the shaft 8, thus causing the nut to
move downward and the upper carbon to ap-
proach the lower. The movement of the le-
ver L. continues until the points of the eir-
cuit-controller are separated, as before ex-
plained, and it is then drawn back by the
spring Z, so that its pawl I3 will take a fresh
hold on the ratchet-wheel T. 1If the feed of
the carbon has not been sufficient.to produce
equilibrium of the retractor Z and the force
of the derived-circuit magnet K, the lever L
will be drawn up again and the operation
will be repeated until the arc is restored to
normal length. In these actions the move-
ments of the lever and pawl are full and
complete in both directions, because separa-
tion of the points of the electrodes does not
occur until the lever has completed its for-
ward movement, and when separation is ef-
fected the electrodes are drawn so far apart
by the action of the spring V that they do
not come together into contact until the lever
L has completed a movement backward to
such an extent as to permit the pawl B toen-
gage with a fresh tooth.

The magnet M, and armature O, by which
the points of the electrodes are held together
constitutes a detent device which normally
holds the electrodes together by positive
mechanieal action, while the spring V. is a
means for separating the electrodes to their
full extent when the armature O is detached.

It obviously would not change the essen-
tial character of the mechanism if the oper-
ating-pawl B, instead of being carried by the
lever I, were operated by another maghet
whose circuit should be controlled by the cir-
cuit-controller that is operated by lever L.
Such an. arrangement is indicated in Fig. 7,
where the separate or independent motor-
magnet for operating the pawl isindicated at
D’,and is connected with the cireuit-controller
in such way that thelatter, when its electrodes
are in contact, shunts current from the mag-
net D’. The magnet K, in this case is in an
uninterrupted derived circunit, and the action
of the magnet D’, in operating the pawl is
made sufficient to feed the carbon to such
extent that the magnet K shall decrease in
power sufficiently to permit the retractor Z
to draw the lever L back.

The electrodes of the circuit-controller are
carried, one by a fixed support or screw-con-
tact C,while the other is carried from the end
of the spring V, supporting the armature O.
Spring V,as beforestated,isattached directly
to the lever I, but is employed to permit the
lever L to move to a considerable extent with-
out separating the contacts of the electrodes
and to also operate to remove the electrodes
to a considerable distance when the lever L
has imparted a considerable strain to the
spring. The derived-circuit magnet K, Fig.
7, might also have an interrupter, as in Fig.
3, in order to produce arepetition of the feed-
ing action. ‘

It is not necessary that any means be pro-
vided for preventing the rod R from rotating,
although in some instances it may be desir-
able to apply a key, slot, or spline. In gen-
eral the inertia of the carrier and its parts
will be sufficient to cause the screw S to turn
in the nut M daring the feeding action, so as
to produce a lowering of the upper-carbon
carrier R.

It is to be understood that the power of
the magnet D is sufficient to sustain the bear-
ings B% and the shaft S in fixed position dur-
ing normal operation of the lamp, the feed
motion or compensation for wasting of the
carbons being produced by the rotating move-
ment of the shaft S on said bearings.

In place of the pawl B and ratchet-wheel
G other mechanical devices might be em-
ployed and operated by the electro-magnet
energized or controlled by the derived - cir-
cuit current, and other means or mechanical
devices might be used for imparting a rotat-
ing movement to the shaft from the mech-
anism operated by the electric-motor devices
or other mechanism controlled or operated by
the derived-cireuit magnet.

‘What I claim as my invention is—

1. The combination, substantially as de-
seribed, of the nut end, to which the carbon-
carrier is attached, the serew-shaft S, extend-
ing downwardly through the same, a bearing
B* for said shaft above the nut, a main-ecir-
cuit magnet for lifting the shaft, a wheel or
pinion P on said shaft, a second wheel or pin-
ion G, gearing therewith, and an actuating-
pawl and derived-circuit magnet for operat-
ing the latter, as and for the purpose de-
seribed.

2. The combination, in an electric lamp, of
mechanism for feeding the carbon step by,
step, an operating electro-magnet for said
mechanism, & circuit-controller, one part of
which is mounted in a support adapted to
move independently of its actuating-lever,
and a magnet and armature, one of which is
carried by the movable portion of the circuit-
controller while the other is mounted on a
fixed support, whereby the parts of the ecir-
cuit-controller are held temporarily in con-
tact, as and for the purpose described.

3. The combination, with the mechanism
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for feeding the carbon, of an impelling elec-
tro -magnet, a reciprocating pawl worked
thereby, a circuit-controller held in one of its
positions by a positively-acting detaining
mechanism, and a spring for throwing the
circuit-controller when it is disengaged from
said detaining mechanism.

4. The combination, with the vibratory
electric motor having a reciprocating impel-
ling device, of a circuit-controller having a
magnet and armature by whose contact the
parts are held in one position, and a spring
interposed between said magnet or armature
and the device which acts to disengage them.

5. The combination, with the feed mech-
anism and the motor-magnet for moving the
same step by step, of a circuit-controller, a
detaining device for holding the parts of the
eircuit-controller from movement with rela-
tion to one another, and means for giving the
parts their full relative movement after dis-
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engagement of the detaining device when the
motor-magnet armature has nearly completed
its movement.

6. The combination, with the step-by-step
feed mechanismn, of the vibratory armature, a
driving-pawl, a circuit-controller for the mo-
tor-magnet, a magnet and armature by whose
contacts the electrodes of the cireuit-con-
troller are held from movement during move-
ment of the armature, and a spring for pro-
ducing & separation of the electrodes to their
full extent and independently of the motion
of the parts by which the magnet and arma-
ture are detached.

Signed at Lynn, in the county of Essex
and State of Massachusetts, this 16th day of
March, A. D. 1886,

ELIITU TIIOMSON.

Witnesses:

M. L. THOMSON,
WaL F. NOONAN.
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