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To all whom it may concern:

Be 1t known that I, JOSEPH J. SKINNER, of
Boston, in the county of Suffolk, State of Mas-
sachusetts, have invented an Improvement
in Klectric Lamps, of which the following de-
seription, in connection with the accompany-
ing drawings, is a specification, like letters on
the drawings representing like parts.

My invention relating fo electric lamps is
cmbodied in alamp of that elass in which the
feed of the carbons i1s controlled by an elec-
tro-magnet independent of the one by which
the carbons are separated to establish the arc
when the lamp begins to burn, the said feed-
controlling magnet being either in the main
circuit or in a shunt or branch around the
arc, according as the lamp 1s to burn 1n a sin-
gle circuit by itself or to form one of a series
of lamps included in the same circuit.

In another application, Serial No. 197,346,
filed April 35,1886, 1 have shown and deseribed
a lamp having a clamp that engages the car-
bon orits holding-rod, and is itself acted upon
at different points by two electro-magnetic
devices, each one of which,when acting inde-
pendently of the other, is capable of operat-
ing the clamp to increase or decrease 1ts hold
on the carbon. | |

The present invention consists, mainly, in
the combination of the clamp with an elec-
tro-magnet and its armature, constituting an
electro-magneticdevice,one member of which,
pivotally connected with the clamp at one
side of the carbon-rod, tends to move rela-
tively to the other upon changes in the mag-
netic strength of the said magnet, and a le-
ver fulerumed at an intermediate point of its
length, having one arm in position to be en-
caged by the movable magnpetic member (in
this instance the armature) and 1ts other arm
in position to engage the free portion ot the
clamp, so that the operation of the feed-mag-
net that carries one end of the clamp in one
direction, tending to draw down the carbon,
causes a movement of said lever that carries

the opposite end of the clamp in the opposite

direction, tending to relax its grip on the car-
bon-rod, and the reverse operation of the
feed-magnet of itself tending to increase the
orip of the clamp and raise the rod, also
causes amovementof thefreeendof theclamp,

tending to increase its grip, the action of the |

| lever on the clamp in each case being of the

same kind as that of the armature alone, so
that the lever assists, as it were, the armature 5z
in controlling the clamp, thereby producing

a more delicate feed than when the free end

of theclampis acted upon only by astationary
stop. -

I'he invention also consists in various de- 6o
tails of construction and combinations of de-
vices, which will be hereinafter pointed out,
some of which combinations are applicable
to other apparatus than an electric-arc lamp.

Figure 1 is a side elevation of an electric 6¢
lamp embodying the invention, the parts be-
ing shown in the position ocecupied when the
lamp 1s not in operation; and Fig. 2, a hori-
zontal section thereof on line x 2, FFig. 1.

Theentireoperative mechanism of thelamp 7o
may be supported on across-bar a, that forms
the stationary frame-work of the lamp, and
that may be of iron, so as to form the back
strap for two magnet-cores provided with the
usual coils, constituting the lifting-magnet b, 73
that is included in the main circuit and op-
crates to separate the earbons and establish
the arc in starting the lamp. The armature
¢ of the lifting-magnet O is shown as guided
by rods ¢’, fixed to the bar or frame-work a, So
being retracted from the magnet b by gravity
and having its retractive movement, limited
by adjustable enlargements or shoulders c?
on the rod ¢, and its movement, swhen attract-
ed, limifed by coming in contact with the 8s
usual non-magnetic stops on the poles of
the magnet 6. The armature ¢ is attracted
when the current is first applied to the eir-
cult, and as long as the current continues to
flow the said armature ¢ remains stationary go
in its attracted position, and thus practically
constitutes a portion of the stationary frame- |
work of the lamp while the latter is in oper-
ation, the said armature moving only at the
beginning and at the termination of the oper- g3
ation of the lamnp. | , :

The armature ¢ supports or constitutes the
frame-work for the feed mechanism, which
comprises an electro-magnet ¢, fixed on the
sald armature ¢, but preferably not in mag- 100
netic connection therewith, and the armature
h for the said magnet g, preferably fixed upon
a lever ¢, pivoted on a bracket or upright 7/,
xed upon the armature c. - ~
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The armature-lever ¢ consists of two bars
or an open frame, as best shown in Fig. 2, and
has pivotally connected with it at &’ a clamp
k, (shown as the usual ring-clamp,) the said
clamp consisting of a rigid plate having an
opening [*.of sufficient size to permit the car-
bon or its supporting-rod C to move freely
through it when the sald plate is In a posi-
tion nearly at right angles to the length of
the rod C; but when inclined sufficiently to
the said rod the opposite edges of the open-
ing in the clamp will bite the rod ¢ between
them, so that the gripping action or hold of
the clamp on the rod is varied by changes in
its angular position with relation to the rod.

A lever m, pivotedupon an upright », fixed

on the armature ¢, has one arm extended be-

neath and in position to be engaged by the
armature /o and its other arm adapted to en-
caoe the clamp & at a point on the opposite
side of the rod C from that at which theclamp
o is pivoted to the armature-lever 7. The
said lever m thus constitutes a mechanical
connection between the armature 2 and one
part of the clamp, while the other part of the
clamp is in direct mechanical connection with

the armature through its pivot &’ on the lever

of the said armatme An adjustable contact-
piece m/ on the lever m or on the clamp de-

termines the positicn at which the lever and

clamp come into engagement with one an-
other.

The frame-piece «a, lever m; and armature
c¢have openings indicated in dotted lin es, Fig.
1, of sufficient size to permit the rod C to move

freely through them without contact, and the

armature ¢ is provided with anarm or bracket
¢t, having an opening that fits the rod C suf-
ficiently close to prevent lateral movement
thereof, although permitting it to move freely
through the said opening. The bracket ¢!
thus constitutes one guide for the rod C, and
the only other guide that it requires is at-

forded by the clamp %, which has no appre-
ciable lateral movement with relation to the

frame-work of the lamp. The bracket ¢!

might be omitted, and the opening in the ar-

mature ¢ might then serve as the lower guide
for the rod C. The armature /i is acted upon
by a retractor /1%, connected with- an arm /%
fixed upon the ar mwturec and the retractive
movement of said armature is limited by a
stop /if, connected with the arm /°. When
owing, the armature 2 is re-
tracted against thestop i*, and the pivoted end
of the clamp X is in its highest position with
relation to the armature ¢; but the latter is
in its lowest position with relation to the
main frame-work ¢ of the lamp, and the end
of the clamp %, opposite-its pivotal point &/,
is then supported on a stationary stop p,
shown as an enlargement or nut on the end

of a rod p’, fixed on the frame «, but prefer-

ably made :ld,] ustable with 1elat10u thereto.
A spring p® may be interposed between the

clamp k and a collar or shoulder p° shown as

adjustable on the rod p’, the said spring tend-

|
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ing to hold the adjacent end of the clamp
down toward the stop p, and thus increase
the inclination of the clamp and cause it 1o
grip the rod C when the opposite pivoted end
of the clamp is raised by the attraction of the
armature ¢ in starting the lamp.

The lamp is shown in this instance as ar-
ranged to operate as one of a series in the
same circuit,and the main circuit of the lamp
passes thmmh the lifting-magnet b and the
are, as mdleated by the heavy broken line L,

W hile the magnet ¢ is included 1n a shunt
around the are, as indicated by the fine dot-

ted line S.

The operation of the parts is as follows:

When no current is flowing, both magnets b
and ¢ are demagnetized and the armature A
held by its retractor h* against its back-stop

It with the pivoted end of the clamp in its
highest position relative to the armature ¢,

but this armature ¢ and the clamp are inthe
lowest position with relationto the main sta-
tionary frame-work aof the lamp, and to the
stop p, which is adjusted to hold the adjacent
end of the clamp high enough to release its
ogrip on the rod C, permitting the upper car-
bon to rest by gmvitation in contact with the
lower carbon. When the current begins to
flow, the magnet b is energized and raises the
armature ¢ and devices supported thereon,
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thus lifting the pivoted end of the clamp,

while its opposite end is held down by its
weight and by the spring p* until the inclina-
tion becomes sufficient togripthe rod C, after
which, in the further upward movement of
the armature ¢ and clamp £k, the rod C will
also be lifted, and the carbons thus separated
and the arc established. Up to this time the
magnet ¢ 1S only slightly energized; but as
the arc increases foward 1ts nmmal length
more current is caused to pass through the
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magnef ¢, and itsarmature 15thtra,cted draw- -

ing down the pivoted end of the clamp fe, and
thus drawing the rod C down with it rela-

tively tothearmaturecand tending to shorten
the arc. The first part of this 1ela,twe down-
ward movementof the armature 2 and pivoted
end of the clamp does not release the grip of
the clamp, as its opposite end has been lifted
off the stop p and moves down together with
the pivoted end; but before the magnet g at-
tains its normal strength its armature & en-
osages the lever m, tuming the same on its
pivot until the stop m’ comes in contact with
the adjacent end of the clamp & and receives
a part of the weight of the carbon and rod and
the parts remain in this relation during the
normal feed of the lamp. This feed is con-
trolled by the action of the armature 7 di-
rectly on the pivoted end of the clamp and
indirectly through the lever m on the oppo-
site end of the clmnp. A slight increase in
the length of the arc increases the strength

of the mwnet g, tending to move the arma-

ture A cioxvnw¢rd and thus depresses the piv-
oted end of the damp ke, and at the same
time, through thelever m, raises the opposite
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end of the clamp %, so that by the combined

action the grip of the clamp is relaxed, the
rod C permitted to slip more freely or feed
more rapidly until the normal length of the
arc 18 restored, and the shortening of the arc
tends to decrease the strength of the magnet
¢, and thus raise the pivoted end of theclamp,
and at the same time lower the opposite end
that rests on the point m/, thus inecreasing
the grip of theclampand preventing the rod
C from slipping so freely, and thus prevent-
ing the are from further shortening. In case

of a sudden or considerable slip of the rod

Ctheretractor/i»would aet to cause the clamp
to first grip and then bodily raise the rod C
and hold it until the are reaches its normal
length, and the normal operation of feeding
18 resumed. DBycausinga momble_magnetw
device (in this instance the armature 1) to
actsimultancously on both ends of the clamp,

as hereinbefore deseribed, a much more sensi-

tive and delicate feed is produced than when
a magnetic device acts only on one end of
the clamp 1n co-operation with a stationary
stop engaging the other end, and the lamp
constructed as hierein shown and described
1s superior to what it would be if the lever
m were omitted and the feed produced by a
movement of the armatare /rand pivoted end
of the clamp alone, while the other end of
the clamp was engaged by a stationary stop,
as commonly praeticed in differential -arc
lamps. Therod A%, thatsupportsthe retractor

I and back-stop 14 of the armature /i, may

have a working fit in an opening in the bar
¢, and thus serve as an additional guide for
the armature ¢, and the said rod may be pro-
vided with an adjustable stop /° to limit the
movement of the armature /v toward the mag-
net ¢.

1The Invention is not limited to any particu-
lar form of clamp, as it is obvious that the
controlling-magnet might be used with clamps
of various kinds in which a movement of one
part of the clamp relative to another part va-
ries the gripping action of the clamp, the es-
sential feature of this part of the invention
being that the feed-controlling magnet acts
thr 011ﬂ11 intervening mechamsm on different
parts of the clamp .blmnltfmeousl}. Itisalso
not essential that the feeding mechanism
should be supported on an armature of a lift-
ing-magnet, and the invention is not limited

to such arrangement, as other means might

be employed for separating the carbons or es-
tablishing the arc in starting the lamp, and
the operation of the feed mechanism is inde-
pendent of the means employed for estab-
lishing the are.

1 claim— |

1. The combination of the feed-controlling
magnet and its armature with a clamp piv-
otally connected with the armature atoneside

of the carbon-rod and an independent lever

connected at an intermediate point of its
length with a fulerum, and having one arm
in position to be engaged by the armature of
the feed-magnet and its other arm in position
to engage with the free portion of the clamp,
whereby the movement of the feed-magnet
armature that carries one end of the clamp
in one direction causes a movement of the le-
ver that carries the opposite end of theclamp
111 theopposite direction, substantially as and
for the purpose described.

2. The combination of the feed-controlling
magnet and its armature with a clamp piv-
otally connected with the armature at oneside
of the carbon-rod and a stationary stop in
position to engageanother part of said clamp,
and an 1ndependent lever connected at an in-
termediate point of its length with afulerum,
and having one armin position to beactuated
by the armature of the feed-magnet and its
other arm in position to engage with the free
portion of the clamp, whemb} a movement of
the feed-magnet armature that carries one
end of the el&mp 1n one direction causes a
movement of the lever that carries the oppo-
site end of the clamp in the opposite direc-
tion, substantially as and for the purpose de-
scribed.

0. In anelectriclamp, a lifting-magnet and
armature therefor, combined with feed mech-

anism supported on said armature, consisting

of a feed-controlling magnet and its arma-
ture,and aclamp and connecting mechanism
between the latter and the armature of the
feed-magnet, whereby the clampisacted upon
simultaneously at different points, substan-
tially as deseribed.

4. In an electric lamp, the lifting-magnet
and its armature, combined with feed mech-
anism supported on said armature, compris-
ing a clamp and actuating deviees therefor,
the armature of the hftmﬂ-m agnet being pro-
vided with a guide for the earbon or its hold-
ing-rod, and ]10 clamp constituting the sole
other guide therefor, subs&mtmllv as de-
Serlbed

5. I'he combination of the feed- eontmllmﬂ
111:51,“11613 and 1ts armature with a clamp piv-
ota.lly connected at one point with the arma-

ture and an independent lever interposed

between the armature and another point of
the clamp, and a spring acting on said clamp
In opposition to said lever, substantially as
deseribed.

In testimony whereof T hav e signed my

name to this specification in the presence of
two subseribine witnesses.

JOSEPII J. SKINNER.

Witnesses:
J408. PP. LIVERMORE,
. P. BATES.
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