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UNITED STATES

PaTENT OFFICE.

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

ELECTRIC-ARC LAMP.

UPECIFICATION forming part of Lietters Patent No. 302,962, dated August 5, 1884.

Application filed January 28,'1824. (No model.)

To all whom it may concerw:

Be it known that I, ELTEU THOMSON, 4 citi-
zen of the United States,’and a resident of
Lynn, in the county of Essex and State of
Massachusetts, have invented certain new and
useful Improvements in Electric-Arc Lamps,
of which the following i$ a specification.

The object of my invention is, primarily, to
provide an electric-arc lamp capable of oper-
ating without the employment of rods or held-
ers for the carbon stick or pencil.

My invention consists in a certain novel
construction of electric-arc lamps whereby the

~ objects abovestated aresecured, and whereby,
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also, in case of an abnormally long arc or fail-
ure of the carbons to feed properly, they shall

be brought positively into contact, thus pro-

viding a path for the current, so as to prevent
rupture of the circuit by final extingunishment
of the are.

The novel construction of lamp forming my
invention also provides a’ means whereby the
lamp will be automatically switehed out of eir-
cuit when. the carbons are burned as far as
desirable, or to a predetermined point, and
also embodies other details of construction,
hereinafter described and claimed.

The construction of lamp and the general
principles and airangements whereby the ob-
jects aimed ab are secured will be more fully
understood from the following description,
taken in connection with the accompanying

drawings, which form a part of this specifica--

tion, and will be more specifically defined in
the claims at the end of this specification.

In the accompanying drawings, Figure 1 is
a vertical section through an electric lamp em-
bodying my invention. Tig. 2is a side view
of the lifting or main-circuit magnet, which in
Fig. 1 is shown in edge view. Fig. 3isadia-
gram of the circuits of a portion of the lamp.
Fig. 4 shows a detail view of the mechanical
construetion. :

InFig.1, Qindicatesa vertical tube or guide,
of conducting material, in which slides a fol-
lower or weight, W, of conducting material,
that rests ipon the end of the carbon stick or
pencil E, and serves to force the same posi-

for a derived-circuit electro-magnet, N.

tively downward through suitable guides or
bushings formed in or attached to the frame
of the lamp, when said carbon.is released by
the feed-regulating mechanism. The'tube Q
is supported in the frame of the lamp, and

‘through said frame or by other means is put

in connection with the conductors, by which
current is.conveyed to the lamp and the car-
bon E. ) _ .

C indicates a cluteh, of any suitable con-
straction, which engages directly with the car-

-bon, and serves to lift the same to form the
are or to release it to allow a feed downward

by the action of gravity and the weight W.
The cluteh here shown is the same in‘construc-
tion as that deseribed in prior patents granted
to me, and consists. briefly speaking; of a
clamp body or block through which the car-
bon passes, a clutch or clamping-toe pivoted
in the clamp-body and bearing against the
carbon, and an elongated extension, ¢, from
said cluteh, which extension is connected with
a spring, z, that serves to hold the clamp
engaged while the arc is of proper length. A
releasing-stop, m, in the path of the arm ¢ re-
leases the hold of the clutch upon the carbon
when the clamp-body islowered to permit the
carbon to feed. The clamyp is supported bya
rod, R, depending from an armature-lever, I,
which latter is at one side of R, supported on
a pivotal support by a suitably-guided stand-
ard rising from the armature M’ of a main-cir-
cuit electro-magnet, M, (shown in side view
in Fig. 2,) and is at the other side of R con-
nected by a joint with the armature-lever L
The
latter has preferably a conoidal pole, and the
armature N’ is pexforated, as described in a
prior patent granted to me, so as to_give a
uniform pull upon the armature in all posi-
tions of the same with the same strength of mag-
netism in N. The retractor, which acts upon
the lever L, is assumed to exert a practically
uniform or unvarying retractive forceupon the
lever in all positions of saidlever. LeverLis
pivoted in any usual or proper manner upon
the lamp-frame, and is provided with a dash-
pot, D, of any suitable construction, as usual.
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The armature M’ is adapted to belifted by the | pivoted in the upper end of the rod 2, but is .
- direct-cirenit magnet M on starting the lamp,
- and to remain so lifted while the lamp is in op-

eration. The armature M’ works vertically

-between the two poles p? of the magnet M, as

shown in Fig. 2, which poles are sloped off
upon their sides presented to one another, and
are just far enough apart to admit the arma-
ture M’ between them without contact. The
armatureis guided by the standard rising from
it, or by other means, so as to move only ver-
tically. '

At or near the bottom of the tube Q is fixed
an insulated contact spring, stud, or point, ¢,
in the path of the weight W, and at such poing
that the latter will bear upon and make elec-
trical connection therewith when the upper
carbon is mearly consumed, thus closing a
safety - shunt or branch circuit around the
lamp, which safety or branch circuit includes
an electro-magnet, B, placed in any suitable
position. The armature-lever of said magnet
is connected with the main’ circuit upon one
side of the lamp, and the contact-stop p, with
which said armature makes contact when the
magnet is energized, is connected with the
safety-circuit passing through said magnet, so
that the moment that contact is made by W
with ¢ the magnet immediately closes and
holds closed the safety branch through points

. independent of W and ¢. By this means a
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firm and sure contact or connection is substi-
tuted for the light contact of W with ¢, which
latter might eventually be burned and de-
stroyed. The lower carbon, T, is secured in
a clamp or holder, P, of any suitable construe-
tion, arranged to have a free vertical move-
ment, 80 as to permit the lower carbon to be
forced upward into contact with the upper
carbon and there held. In the present in-
stance the holder P is mounted on the stem or
spindle I, which is guided in a base-plate, J,
projecting from a side rod or arm, P*, extend-
ing downward from thelamp. A foot or arm,
T, engages with the lower holder, and is con-
nected with a suitable actuating device nor-
mally held from action, but released by means
of the armature-lever L, which acts upon suit-
able detent devices if the arc becomes too long,
or the resistance in the are branch becomes too
great. :

A. preferred construction of the actuating
mechanism and detent devices is as follows:

I" indicates a rod or stem in the hollow pil-

lar or arm P which rod carries at its lower
end the arm or foot T, projecting through a
slot in the pillar, and engaging beneath a col-
lar or projection on the lower carbon-holder.

~An actuating-spring, ¥, within the pillar en-
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gages with a stud or block of insulating ma-
terial, I, upon rod T*, and is held compressed
between said block and an annular projection
on the interior of the pillar by means of links
@ b, pivoted to one another, and held in the
position shown in Fig. 1 by a catch-lever, d,
pivoted on the lamp-frame. One link, g, is

insulated from the lower carbon by the block
I. The other link, b, is pivoted in a station-
ary support on the lamp-frame. A rod, r,
rests upon one end of catch-lever ¢, and ex-
tends up into the path of feed armature-lever
L, so that when the latter is sufficiently at-
tracted, owing to an abnormal are, the detent
or Jocking devices d b @ will be released, and
the spring F may thereupon act and lift the
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lower carbon into contact with the upper. -

The position taken by the detent or locking
mechanism when unlocked is shown in Fig. 4.
The holder H for the globe G- embraces a

downward extension from the plate J , and is

held up by spring-catches g g, supported by
plate J. A coiled spring, V, interposed be-
tween H and J, keeps the parts firmlyin place,
and prevents in large measure accidental dis-
engagement of the globe-holder.  The electro-
magnet M, which is the lifting or separating

80

85

magnet for forming the are, is, as usval, in the -

main or principal circuit with the carbons, the
connections being made, as indicated, from X,
through the coils of M to a connection at 5
with some portion of the frame of the lamp;
thence through the frame to the upper carbon,
either by way of the cluteh, or by the tube Q
(which is supported by the frame or isin di-
rect electrical connection therewith, as indi-
cated) and the weight W, sliding in said‘tube.
T'rom the lower carbon connection is made to
the continuation of the main conductor at y
by means of the insulated pillar P2. The mag-
net N is in a derived circuit, 6, around the
are, formed by. connecting the terminals of

said magnet to the frame, as indicated af 5, or

otherwise, and to the insulated pillar Px The
safety or shunt circuit, formed when the weight
W makes contact with ¢, is indicated by:the
numeral 7. The confact-stop for armature-
lever B’ is connected with 7, as indicated,
while the arinature-lever is itself connected by
wire 8 or otherwise with the lamp-frame, so
that when contact is made by B’ with said
stop the safety or shunt circuit is closed in-
dependently of W and ¢, and when so closed
includes the coils of magnet B.

The general operation is as.follows: When
the lamp is out of action, the parts are in the
position shown in the drawings.  When the
current passes,the magnet M liftsits armature,
thus raising the end of lever I’ and lifting
the clutch by rod orlink R, so as to form the
arc. ‘'The adjustment is such that the arma-
ture M’ is held lifted during the operation of
the lamp. As the carbous consume and the
arc lengthens the magnet Nincreases in power
and lowers the clutch to permit a feed to take
place. “If the carbons fail to feed, the arma-
ture-lever Lis drawn down still farther to un-
lock detent d and cause projection of lower
carbon upward. When the carbon T is con-
sumed as far as need be, the weight W de-
scends into contact with ¢, connected to one
terminal of the magnet-coil B, the other ter-
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“minal of which latter is attached to the lower

carbon,or negative side of lamp, as described.
The weight, being in connection with the posi-
tive side, will therefore shunt the lamp; bub
the fact that the contact will be’a light one
would eventually cause burning and destrue-
tionofg. Thisisavoided by use of the switch-

ing-magnet B and contacts, which is energized -
“upon contact of W and ¢, pulls its armature-

lever B’ over,and makes a firm shunt at p. I
sometimes, in addition, bring the switeching-
magnet B into action when a long arc forms
by causing a second set of contacts, £, Fig. 3,

.~ occupying preecisely the same electrical rela-
: y:ations as W ¢, in fact, being branched there-

2Q

from, respectively, to be closed by a move-
ment of the armature N’ of the derived-circuit
magnet N beyond that position which should

-feed the carbons.

My invention, as is obvious, is not limited

- to any particular form or construction of elec-

tro:magnets, and the mechanical construction

- of the detents, the actuating devices for the
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‘lower carbon-holder, the circuit-closers, &e.,

may obviously also be varied in many ways
without changing the manner of operation.

‘What I claim as my invention is—

1. -The eombination, in an electric-arc lamp,
of an illuminating pencil or electrode, a feed-
governing mechanism directly engaging with
said electrode, a feed-regulating: magnet sys-
tem' for producing a release of the electrode
on an inerease in the length of are, and an act-
auating block or follower pressing on the end
of said electrode. o

2. The combination, in an electric:arclamp,
of an illuminating pencil or electrode, a feed-
controlling mechanism engaging with said
electrode and governed in its action upon the
electrode by variations of resistanceat the are,
and a-weight of conducting material pressing
upon the end of the electrode, and moving in
contaet with a suitable tube or guide that is a
conductor of electricity, and is connected with.

the canductor by which the lighting-current

is supplied to the are.

3. The combination, with the carbon pencil
or electrode, of a feed-clutch engaging directly
therewith, a weight, YV, resting upon the end
of thé electrode, and a conduecting-tube in con-
tact with which the weight slides.  _

4. The combination, in an electric-arclamp,
of a carbon pencil or electrode, means for con-
trolling the feed of said electrode engaging
directly therewith, a block or follower rest-
ing upon the end of the pencil or electrode for
moving the same positively toward the oppo-
site electrode, and an electric shunting contact
with which said follower makes connection
when the electrode has fed to a predetermined
point, for the purpose deseribed.

5. The combination, in an electric lamyp, of
a circuit-closer actuated by a weight moving
with the carbon for closing a safety or shunt
circuit when the carbon shall have fed to a
predetermined point, independently of any in-

crease in the length of are, an electro-magnet
in said shunt-circuit, and extra switch-con-
tacts actuated thereby for keeping said shunt-
circuit firmly closed. .

6. The combination, in an-electric lamp, of
a circuit-closer moving with the earbon or
electrode for closing a shunt-circuit when said
carbon shall have fed to a predetermined
point, an electro-magnet in,said shunt.cireuit,
and extra switch-contacts actuated thereby for
keeping said shunt-cireuit firmly closed.

7. The combination, in an electric-arc lamp,
of a lower carbon or electrode, devices for
moving the same upward to make contact with
the opposite electrode, a catch or detent which
normally holds said dévices from action, and
means for releasing said catch or detent actu-
ated by the feed-regulating armature of the
lamp for releasing said actuating devices upan
an abnormal resistance in the carbon or elec-
trode branch. »

8. The combination, in an electric-arclamp,
of alower carbon or electrode holder capable of
moving freely upward,aspring which, through
suitable connections, may act upon said hold-
er, but is normally held from action by a suit-
able catch or detent, and means connected

- with the feed-regulating armature of the lamp

for releasing said spring upon an abnormal
resistance in the are branch.
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9. The combination, in an electric lamp, of -

a hollow arm depending from thelamp proper,
and a spring-actuated rod or support for the
lower carbon holder, the spring for which is
contained in said hollow arm, as and for the
purpose.set forth. .

10. The combination of the hollow arm, the
lower carbon holder, capable of moving up and

"down in a support or bracket extending from

said arm, and a spring-actuated rod working
in the hollow arm and engaging or connected
with the carbon-holder, said rod being nor-
mallyheld by suitable devices that are released
upon the oceurrence of an abnormal increase
of resistance in the are branch. -

11. The combination of the hollow arm, the
spring-actuated rod, the freely-movable lower
carbon holder, carried or supported by said
rod, the catch or detent, and the derived-eir-
cuit armature, as and for the purpose de-
scribed. :

12. The combination, in an electriclamp, of
a lower carbon holder, a spring for project-
ing the same upward; a cateh or detent, and
means connected with the armature of the feed-
regulating magnet for operating the eatch or
detent upon an abnormal resistance in the arc
branch. )

13. The combination, in an eleetric-are
lamp, of the globe-holder, the spring-catches,
and the coiled spring acting upon said globe-
holder to hold it firmly against the spring-
catches.

14. The combination, in an electriclamp, of
the lower arm or bar in which the lower car-
bon Lolder is mounted, the globe-holder work-
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ing upon a downward extension from the
same, the spring-catches, and the spring sur-
rounding said downward extension.

15. The combination, in an electric lamp, of

the two. parallel magnet-poles curved on their |

sides, presented to one another, and an arma-
-ture arranged to work between said poles and

adapted to nearly fill the space between the

poles.

Signed at Lynn, in the county of Essex anf :

State of Massachusetts, this 22d day of Janw
ary, A. D. 1884.

ELIHU THOMSON.
Witnesses: :

W. O. WAKEFIELD,
E. WILBUR RICE.
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