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To all whom it may concern:

Be 1t known that I, ELIHU THOMSON, a citi-
zen of the United States, and a resident of
Swampscott,in the county of Essex and State
of Massachusetts, haveinvented acertain new
and useful Klectric-Are Lamp, of which the
following 1s a specification.

My mventlon relates to electric-are Lunpq

~of the kind 1n which the carbon-carrier is

lifted toform thearcbyamagnet which retains
its position during operation of the lamp, and
the feed of the carrier as the carbon con-
sumes is a positive feed produced or con-
trolled by a derived-circuit magnet. Prefer-
ably I 1impel the mechanism step by step by
the magnetic power of the derived-circuit
magnet, which is provided with a suitable
commutator, whereby an automatic oscilla-
tion of its armature is kept up so long as the
magnet 15 excited to a strength permitting it
to overcome the retractor for its armature,
the derived-circuit magnet thus becoming an
impelling electric motor in which the parts
reciprocate,

My present invention relates more particu-
larly to a simplified construction of that class
of lamp mechanism which combines with the

carbon-carrier a gear mechanism comprising

a worm-wheel and endless serew, means for
rotating the screw step by step to produce the
feed, and means whereby the member of the
cgear connected to the carbon may be brought
111t0 or out of engagement with the portion of
the train which is emp103 ed to produce a feed.

My invention also consists in the special
combinations and organization of apparatus
hereinafter more
specified in the claims.

In the accompanying drawings, IFigures 1
and 2 areside views, taken at right angles to
one another, of an electric-are lamp embody-
ing my invention. . IFig. 3 is an isometric per-
spective view of the lamp mechanism, a part
being slightly modified Tor the sake of clear-
ness. Xig. 4 is a diagram illustrating the
connections of the derived-circult magnet.

Figs. 5 and 6 show the worm aund screw mech-

anism in two positions. Fig. 7 illustrates a

‘modification of the invention.
1? indicates the carbon rod orcarrier, while
W and X indicate, respectively,a worm-wheel 1

fully desecribed, and then

—

- E— . mm ma

and a vertical endless serew forming parts of
a gear-train connecting the carbon-carrier

with some impelling mechanism, whereby it

may be fed positively downward. 'T'he car-

‘bon-carrier I® is geared with the wheel W in

any desired manner and through one or more
members of a geav-train, but preferably and
for simplieity of constmetlou in the manner
shown—that is to say, by meansof a cog-wheel
w, carried on the shaft of wheel W and engaged
by a rack on the side of the carboun-carrier.
The shaft of the wheel W is mounted in suit-
able bearings in a horizontal movable frame
or support If, which is pivoted at the points
P’ and may be lifted by the action of an elec-
tro-magnet M in the main circuit with the

carbons, as indiecated in IFig. 4, s0 as to cause
the free end of the lever or frame to swing

and at the same time cause the wheel toswing
in the are of a circle to and from the vertical
screw-shaft. A is the armature of said mag-
net, which armature 1s attached 1n any suit-
able manner to the frame or support Ir. 'he
serew-shaft X 1s mounted at 1ts upper end

and preferably rather loosely in a fixed part

of the frame of the lamp. Its lower end 1is
stepped in a movable block R, adapted to
permit the shaft to move laterally in a direc-
pion to and from the worm-wheel W. The
block or step R is pivoted at I’°. A spring
72 or other device tends to move the step and
the shaft toward the wheel W, while a pro-
jection or arm K from the frame If serves,
when the frame I is depressed, to engage
with the step R for the purpose of holding it
away from the wheel W or preventing 1t from
following such wheel under the acticn of the
spring 73, By properly prgportioning the
parts the arm K might be made to positively

move the shaft X in a direction away from

the wheel VW as the frame It moves down 1n a
direction to disengage the wheel W from said
shaft. The spring Z° may be attached to the
arm I or a part of the frame If, or to any
other support, as desired, but by attaching it,
as shown, to a part of the frame its tension
will increase as the frame 1s raised by the
magnet M, and the shaft X will be drawn
over more forcibly into engagement with the
wheel V. |

When the 1&1111) 1S bummg, the parts are in
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the position indicated in Figs. 3 and 5, the | feed of the carbon-carrier I* downward., I

shaft and worm-wheel being held in engage-
ment by the spring Z% and the carbon-rod
will be prevented from feeding down by the
and serew and until such
time as the shaft X may be turned positively
by some mechanism, such, for instance, as
that hereinafter described.

When no current is flowing through the
magnet M, the parts will be in the position
shown in Fig. 6, the shaft X beind held away
trom the wheel by the arm E, engaging with
the step R. When current first flows in the
magnet, the frame It will be raised upward,
thus bringing the wheel W over toward po-
sition of engagement with serew-shaft "X,
while at the same time the shaft X moves
toward the wheel W under the influence of
the spring 7Z° when the step R is freed from
the arm K. As soon as the worm and wheel
are in engagement and the gear-train between
the carbon-carrier I* and shaft X is thus com-
pleted, the movement downward of the car-
bon-rod, which will before take place freely,
will cease and a further movement upward
of the fmme If¥ under the influence of the

magnet M will therefore lift the carbon-car-
rier and form the arc. During, this part of
the operation the wheel VW will be prevented
from rotation, owing to engagement with the
worm on the shaft }x Dmmn such move-
ment, also, the wheel W may conifinue its
movement freely in a direction toward tihe
shaft X, becanse the shaft X, being stepped
in movable block R, may yleld zmd ove
slightly the wheel engaged by the wheel W.
By this means the movement of the frame If
necessary to lift the carbon-rod and form the
arc may take place, whereas if the shaft X
were rigid at both ends the free upward move-

ment of the frame would be prevented after

engagement of the wheel W with the shaft.
It is obwouﬁs that this feature of my inven-
tion is applicable to other forms of positive

gear-frames employed for feeding the carbons

down positively.

I do notlimit myself to employing the worm
and screw as the movable members of the
gear which are clutched and unclutched, but

-may use any. part of the gear-train between

the carbon rod or carrier and the shaft X,
espectally in those cases where additional in-
termediate gear besides what is shown in the
present case 1s employed between the carbon
rod or carrier angl.the wheel W. -

When the frame F moves downward or in
an opposite direction, the disengagement of
the two members of the gear- train from one
another permits the efu'bon-rod tomove down-
ward freely and bring its carbon against the
opposite carbon, owing to the fact that it is
virtually dlseonnected or unclutched from
the portion of the train composed of the worm
and screw.

The shaft X may be impelled by any de-
vice suitable for moving the same when the

length of the arc increases, so as to reguire a

preferably employ as the impelling mechan-
ism an electric motor which is energized or
operated by the current in such derived eir-
cuit and which will continue or keep up its
movement 8o long agthe current continues to
flow in such derived circuit in abnormal
amount. Preferablylemploya reciprocating
electric-motor device such as herein shown
and described, the reciprocation of its parts
serving to actuate the pawl p, which engages
with a ratchet-wheel W’ on the shaft X, In
practice the wheel W’ may have a rim-ratchet
to be engaged by the pawl, as. indicated in
Figs. 1 and 2, although in Fig. 3 the ratchet-
wheelis shown as a crown ratchet-wheel. The

pawl 1s carried by an arm E? which extends

from the armature A’ of a derived - circuit
magnet S of any suttable kind. A spring Z
of some non-magnetic and elastie metal, such
as phosphor-blonze interposed between the
armature A" and the magnet S, prevents the
armature sticking to the po’les of the magnet
by permanent magnetism of the cores. M’ is
a permanent magnet carried on a thin elastic
arm B, permlttmﬂ movement of the magnet,
the range of - movement being limited by the
hook ]I bent, as shown, a,round the magnet
M’. The pmvl 18 preferably arranged £0 T0-
tate the wheel when the armature is attracted
by the magnet. Thearmatureis held against
the retractive forces of the magnet by any
suitable retracting devices—as, for imstance,
by bpmnas 7 77 connecied thr ounh a lever L
The spring Z? may be a rather stiff spring and
oive the rough adjustment and the bplll]“ 4’
plowde the fine adjustment provided for the
regulation of the feeding operation.

The permanent mfwnet M’ tends to stick to
the back of the m'mature A" and carries a cir-
cuit making and breaking contact-spring K,
(shown more clearly in I‘w 4,) which by mak-
ing contact with the armfmture A’ closes an
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@lectric circuit for the electro-magnetS. The

supporting-spring Bis suitably insulated from
the frame and from the armature A’, as in-
dicated in IFig. 3. The various connections
of the parts are made by wires or otherwise,
as well understood in the art.

The operation of the apparatus is as fol-

lows: In its idle condition the magnet M of

the lamp is unenergized and the armature A

in 1ts lowest position, so that the wheel W is
out of engagement with the worm on theé
shaft X. The wheel W is therefore free to
rotate and the rack I°, and geared to the small
wheel 20, free to descend :zmd bring the points
of the cm'bons into contact. \Vhen current
18 started through the lamp, the frame If is
lifted, and the arc is established between the
carbons. The wheel W is now, however, in
engagement with the worm on the %haib X,
and the carbon-rod I* is held from feeding.
When the points of the carbons are con-
sumed, so that the are is too long, the shunt-
magnet > overcomes the spring Z’ and at-
tracts 1ts armature A’ until the permanent
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magnet M’ is caught against the hook Il.
Then if the magnet S is strong enough 1t
pulls the armature A’ away from the perma-
nent magnet M’ with a jerk, rotating the
wheel W’ and turning the wheel W through
the secrew in such a manner as to feed the
carbons together. 'I'he permanent magnet

M’ and its eircuit-closing spring are now re- ;

tracted to their extreme position by the
spring B through a space which must be trav-
ersed by the armature A’ when said armature
is retracted and which is sufficient in extent
to cause the pawl to take hold of a fresh tooth
or teeth of the wheel W’. By the attraction

of the armature A" away from the permanent

magnet M’, however,the shunt-circuit through
the magnet S, which is closed through the

“contacts at K, Fig.4,1is interrupted or broken,

and the spring Z’ pulls back the armature to
again complete this circuit. If the arc 1s
still too long, the action is repeated, and this
occurs as often as 1s necessary to maintain
the proper arc length. In practice the regu-
lation is so exceedingly perfect that the lamp
feeds every few seconds by a movement of
one or two teeth of the wheel W/, and the feed-
ing movements are quite imperceptible.

- Fig. 7 illustrates a modification hereinbe-
fore referred to, wherein the engagement and
disengagement between members of the gear-
train take place at a different point. In this
case another gear is interposed between the
The worm-
wheel and screw may be mounted on a sup-
port, which will yield slightly, for the purpose
before described, when the frame I is lifted,
and brings the gear-wheel W*against the pin-
ion v, carried by the shaft of wheel W’. The
wheel W is mounted on the frame F, and its
shaft carries the pinion W4, with which rack
12 engages. The construction, while not so
simple, will obviously operate in substantially
the same manner. The movable or yielding

support might have its movement toward the
member of the train carried by frame I, lim-
ited bya stop I®,engaging with the fixed part
of the frame of the lamp, as indicated in Fig.

7. When the stop thus engages the frame 1t
will be prevented from following the portion
of the train carried by frame F as the latter
moves downward. At the same time the
vielding action, before described, will be se-
cured, so that the frame F may rise and sepa-
rate the carbons after the gear is engaged.

What I claim as my invention is—

1. The combination, in an electric-arelamp,
of a positive feed-gear, such as a worm and
serew, a pivoted frame sustaining one meni-
ber of the gear and the carbon-carrier con-
nected with said member, an electro-magnet
for actuating said frame to bring the two
members of the gear into engagement and
form the are,anda derived-cireuit actuating-
magnet for operating the other member of
the gear to cause a feed of the carbon.

2. The combination,inan electric-are lamp,
of a carbon-carrier,a worm-wheel mounted in
a pivoted frame, a carbon or carbon-carrier
gearing with said wheel and sustained with
said wheel on the frame, and a screw-shaft
with which the worm-wheel is brought into
and out of engagement by the movement of
the frame, as and for the purpose described.

3. In an electric-arc lamp, the combination,
snbstantially as described, of the vertical
screw-shaft connected to the actuating de-
vices forproducing thefeed,a pivoted frame,
an actuatinglifting-magnet operating in said

frame, a worm-wheel upon a horizontal shatt

journaled on said frame,and a carbon or car-
bon-earrier engaging with a wheel on the
same shaft, asand for the purpose deseribed.
4, The combination, with the worm-wheel
and pivoted frame carrying the same, of the
screw-shaft, and a movable bearing therefor,
engaged by said frame, and a spring tending
to hold the shaft and wheel 1n engagement.
Signed at Lynn,in the county of Essex and
State of Massachusetts, this 11th day of June,
A. D. 1890. |
' ELITHU THOMSON.
Witnesses:
JOHN V. GIBBONEY,
DUGALD MCKILLOP.
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