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CUNITED STATES PATENT OFFICE.

TOSEPH J. SKINNER, OF BOSTON, MASSACHUSETTS.

ELECTRIC LAMP.

SPECIFICATION fdrming part of Letters Patent No. _370,423, dated September 27, 1.8387.
Application filed April 5, 1886. Serial No. 197,846, (No model.)

To all whomv ié may concerm:

Be it known that I, JosEPH J. SKINNER, of
Boston, county of Suffolk, State of Massachu-
setts, have invented an Improvement in llec-
tric Lamps, of which the following descrip-

tion, in conneection with the accompanying |

drawings, is a specification, like letters on the
drawings representing like parts.

"My invention is shown embodied in an elec-
tric lamp of that class in which the feed of the
carbon or its supporting-rod is controlled 1n-
dependently of the devices by which the car-
bons are originally separated to establish the
arc when the lamp begins to burn. -

In Patent No. 297,022, granted to me April
15, 1884, a lamp is shown having a carbon-
controlling elamp that is operated to grip or
release the carbon-rod independently of the
bodily movement of the clamp by which the
carbons are separated and independently of

‘the position of the clamp with relation to the

stationary frame-work of the lamp. In the
lamp shown in the drawings of the said patent

the clamp waslifted bodily while gripping the

carbon-rod in order to separate the carbons
and establish the arc by means of a magnetin
the main circuit; and the clamp also had an
additional movement controlled by a magnet,
called a ‘‘depressing-magnet,’’ in a shunt
around the arc, by means of which -an addi-
tional lifting movement of theclamp might be
produced in order to establish or-lengthen the
arc if it happened to be shortened by an over-
feed. As shown in the drawings of that pat-
ent, however, the depressing-magnet had no
control over the gripping action of the clamp,
which gripping action was controlied by a

separate magnet.

One feature of the present invention con-
sists in controlling the clamp by two electro-
magnetic devices, each of which may operate
to affect the gripping action of the clamp and
also its bodily movement parallel with the axis
of the carbon-rod, both deviees normally co-
operating to produce the feed and to control
the position of the carbon-rod, although either
one is capable of producing and controlling
the feed when acting alone. Thetwo electro-
magnetic devices may either be two separate
electro-magnets and armatures or fwo magnet-
poles acting on a singlearmature and capable

|

——

of producing independent movements or me- |

' chanical operations by theaction of either pole

relative to the adjacent part of the armature;
or it may be a single magnet having two arma-
tures, each capable of independent movement,
the principal feature being that two move-
ments are or may be produced by a variation
in the current, due to a change in the length

of the arc, each of which movements is im-
parted to a different part of the clamp, tend-

ing to increase or diminish its grip on the car-
bon-rod and contributing to raise or lower
the clamp and carbon-rod, as the case may re-
quire. These various forms of electro-mag-
netic device are herein illustrated in separate
details, showing the clamp and the parts that
control its movement and in the illustration
showing the entire operative parts of a lamp

they are embodied in a form that gives excel-

lent results in practical working. In thisform
the desired movements of the clamp are pro-
duced by two separate magnet coils and cores,
which are shown as united, so as to form,mag-
netically considered, a single horseshoe-mag-
net, although, owing to their mechanical rela-
tions, they may be considered as separate mag-
nets, and will, for convenience, be spoken of as
such, since the attractive force in each one pro-
duces an entirely distinet and independent me-
chanical action and effect. 'The sald magnets
are shown rigidly connected and held by a
pivot, so that they may oscillate about an axis
near one pole and so that the variations in at-
traction of the other pole, acting on a relatively
stationary part of the armature, tend to pro-
duce an oscillating movement of the magnets
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or to move the latter pole relatively to the
armature, and the armature for the said mag-

nets is pivoted near one end nearly opposite
the said moving pole, while the frec-end of the
armature is in the field of the other pole of
the magnet, at or near the axis about which the
magnets turn. By this arrangement a varia-
tion in the attraction of the last-mentioned

go

95

magnet or core will tend to produce a move-

ment of the free end of the armature, but will
produce no movement of the magnets them-
selves, while the variations in the magnetic
foree of the other core will tend to produce a
movement of the said core toward and from

1CO

the armature, but will produce no movement

| of the armature itself.

The clamp is in mosh of the modifications
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1llustrated shown as the usual ring- clamp,
which, when at right angles to the carbon or its
holding-rod, or nearly 8o, permits the latter to
slip through it to feed the carbon, and which,
when inclined to the axis of the carbon-rod,
grips or binds the said rod, so that if the
clamp when in this position is moved parallel
with the axis of the carbon-rod it will carry
the said rod with it, causing the carbon to ap-
proach or recede from the opposite earbon.
An upward or downward movement from the
horizontal position of either end of the clamp
with relation to the other end will tend to thus
Incline it and cause it to grip the rod. In my

Invention one end of the clamp is connected

withoneof theelectro-m agneticdevices—as, for
1ustance, with the movable magnet—=this being
normally the higher end of the clamp, and the
other or lower end of the clamp is acted upon
by the other electro-magnetic device—as, for
Instance, the armature of the magnets—which
armature when lifted tends to raise the said

lower end of the clamp or bring it to the level

of the other end, and the movement of either
end from any given position that the clamp
may occupy while the lamp is in operation may
be sufficient to cause the feed to take place
withouta corresponding movementof the other
end, although in the normal operation both
ends will move simultancously in such a way
as to cause the feed to take place or to checlk
the feed. |

Some of the mechanical and electrical comn-
binations embodied in the present invention
are applicable to other apparatus than an clee-
tric lamp, and the invention, so far as relates
to such combinations, is not limited to their
use in an electric lamyp.

Figure 1 is a front elevation of an clectrie
lamp embodying this invention; Fig. 2, a hori-
zontal section thereof on line  x; and Figs. 3,
4, b, and 6 are details showing various modi-
fications in the construction of the electro-
magnetfic device and elamp.

The enfire operative parts of the lamp may
be supported on a cross-bar, a, which may be
of 1ron and form the back strap for two mag-
net-cores, which are provided with the usual
colls and which constitute the lifting-magnet
b, by which the carbons are separated to cs-
tablish the arc in starting the lamp. Thesaid
magnet & acts on an armature, ¢, provided
with gulde-rods ¢’ ¢’, working in gunides d, con-
nected with the main frame or back strap, «,
the said rod ¢ being shown as passing through
the frame «, and having its upper end parallel
therewith. The downward or retractive move-
ment of the armature ¢ is produced by gravity
and 1s limited by adjustable stops e. (Shown
as connected with the ends of the stationary
guide-pieces d.) .

The armature ¢ is provided with anupright
or bracket, /, in which is pivoted an electro-
magunet, g, consisting of a straight core and
coll wound thereon, the said core being shown
as connected by an iron bar, ¢/, with a similar

‘magnet, #, which 18 preferably connected in

370,423

| the same circuit with and affected by the same

current as the magnet g, so that, magnetically

considered, the said magnets g and 2 form a vc

single horseshoe-magnet, although they will
be, for convenience, spoken of as separate
magnets, as they produce different mechanieal
effects and have different functions, and they
might, if desired, be entirely separate mag-
nets, the connecting-piece g then being of non-
maguetic material; or the magnet 2 might be
supported Independently of the magnet ¢, and
S0 as to have an up-and-down movement with
relation to the armature e, which constitutes
the frame-work upon which the said magnets
are supported, as shown in Tig. 4, in which
the magnet % is shown as mounted on guides
longitudinally movable on the rod ¢, con-
nected with the armature ¢, toward and from
the armature 4" on an armature-lever, ¢, piv-
oted opposite the pole of the said magnet /.
In this modification (represented in Kig. 4)
the frame of the magnet A is directly connected
with one end of the clamp , as represented af
m/, and the magnet ¢ is stationary and CO-0D-
erates with an armature, 4", on the lever i,
which is provided with a projection, L", that
engages the end of the clamp k. |

The magnets ¢ and 7, as shown in Ifig. 1,
both co-operate with an armature, i, pivoted
In a bracket, ¢, on the armature ¢ of the 1ift-
ing-magnet, the said pivot i’ being about op-
posite the pole of the magnet 7, so that the lat-
ter can produce no movement of the armature
t, but is 1tself movable toward and from the
sald armature by the oscillation of the magnels
g and h about their pivot in the bracket 7.
The free end of the armature 4 is opposite the
pole of the magnet ¢, and is movable toward
and from the pole of the said magnet, which
pole 1s itself practically motionless,as its sli oht
oscillation on the pivot produces no mechani-
cal effect and is immaterial to the operation.

A retractor, /Vy tends to raise the magnet /
or withdraw it from the armature ¢, and a re-
tractor, %, tends to draw down the armature
¢ from the pole of the magnet g, the said re-
tractors being adjustable in any usual manner.
An adjustable stop, %% in the end of the rod
¢’ limits the upward movement of the magiet,
h by the retractor 7/, and another adjustable
stop, ¢°, limits the downward movement of the
armature ¢ by the retractor 72

‘he magnet % is operatively connected with
one end of the clamp &, which is shown as piv-
otally connected with an arm, m, fixed on the
bar ¢, the pivotal connection being about op-
posite the pole of the magnet %, so that it has
an up-and-down movement with the said mag-
net-pole, turning about the pivot of the mag-
net ¢ in the bracket fas a center. The othoer

end of the clamp % is in position to be acted
upon by the armature i as it is attracted by
the magnet g, the said armature striking
against an adjustable contact - piece, L', con-
nected with the clamp, the adjacent end of
which is acted npon by a spring, n, tending
to press it downward with relation to its PIv-
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otal point on the arm m. The frame @, Con-

necting-piece ¢, for magnets g and A, and ar-

matures ¢ and ¢ are each provided with an
opening of sufficient size to permit the carbon-

rod C to move through them without contact,

except that either the frame ¢ or the armature
¢, but not both of them, may have its opening
small enough to serve as a guide of the carbon-

rod. If thearmature ¢ is thus used as a guide,

the clamp &k may belocated near the upper ends
of the magnets g and k, as represented in Fig.
4. The clamp k& is provided with an opening
slightly larger than the carbon-rod, so that

when the said clamp is at right angles to the

rod the carbon will move freely downward un-
til arrested by the carbons coming in contact;

but when the said clamp is slightly inclined

it will grip the rod and prevent it from mov-
ing lengthwise through the clamp. The clamp
serves also as a second guide for the carbon-
rod, and the rod needs no other guide than
the clamp and the opening in ¢ or ¢, as stated.

The spring n, referring to I'ig. 1, bears against

a collar, »/, on a rod, #°, adjustably connected
with the frame a and passing freely through a
hole in the bar ¢, so that when the parts sup-
ported by the armature ¢ rise the said spring
tends to hold the adjacent end of the clamp
down, and the raising of the other end by the

arm m and it8 connections with the armature

¢ first tilts the clamp so as to grip the rod C,

and then its further movement carries the rod

35

4
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C bodily upward with it, compressing the
spring 1. | |

The end of the rod »n*1is enlarged or provided
with a head that forms a stop, #°, limiting the
downward movement of the adjacent end of
the clamp, so that when the armature ¢ falls,
when the current ceases to flow, the stop #’
will arrest the downward movement of the ad-

jacent end of the clamp and cause it to take

nearly a horizontal position, so that it will re-
lease the carbon-rod € and permit the car-
bons to come in contact to complete the cir-
cuit in the usual manner.

When no current is flowing, the armature ¢
will be in its lowest position, the magnet 4 in
the highest position with relation to the said
armature ¢, and the armature ¢ in the lowest
position with relation to the said armature ¢
and some distance from the contact-piece &'
of the elamp, and the stop #° is about oppo-

site the pivoted connection of the clamp & with

the arm m when the parts are in this position,
30 that the said clamp is about horizontal and
the carbon-rod released, as before mentioned.

When the lamp is intended to be used as
one of a series, the magnet b will be conneeted
in the direct circuit with the carbons, and the
magnets g & will be preferably connected seri-

atim in a shant around the carbons and arc

when established. With the parts in. this
condition, when the carrent begins to flow the

‘magnet b is strongly energized, while the mag-

nets ¢ hareonly slightly energized, and the at-
traction of the magnet b raises the armaturec

—

3

ing'the arm m and connected end of the clamp,
whilethespringn tends topreventthe otherend

ofthe clamyp from rising, so thatthe clamp tilts, 7o
| engagesthe carbon-rod and raises it bodily,sep-

arating the carbons and establishing the arc,
and the armature ¢ has no further movement
in the subsequent operation of the lamp, and
forms a stationary frame-work for thefeeding 75
devices supported on it. As the arc ap-
proaches its nmormal length, more carrent 18
caused to pass through the magnets g £, ener-
oizing them, so that as the arc arrives at 1ts
normal length the magnet & is drawn downby 8¢
its attraction toward the armature ¢, and the
opposite end of the armature ¢ 18 drawn up-
ward to the contact-piece k" by the attraction

of the magnet g. The downward movement

of the magnet & tends to draw down the adja- 85

cent end of the clamp %, which movement,

provided that the other end has no movement,
tends to release the carbon-rod and permit
it to feed. Atthesametimethe npward move-
ment of the armature ¢ acts ou the opposite go
end of the clamp, tending to raise it, which
movement alone might be sufficient to cause
the clamp to relax its hold on the rod and per-
mit the latter to feed, and the feed 18 normally
effected by the combined action of the two g5
electro-magnetic devices on the opposite parts
of the ciamp. |

In case the feed should be too great and the
arc abnormally shortened,the attraction of the
magnets ¢ and % would be weakened, so that roc
the retractor 2’ of the latter would tend to
raise it, and at the same time the magnet g
would tend to permit the armature ¢ {0 be re-
tracted, thus increasing the grip of the clamp, |
and at thesame time permitting it to be moved 103
bodily upward by the retractor 2/, and thus
bringing the arc to its normal length.

The parts should be so adjusted that in the
normal operation the magnet / is drawn down

and its retractor 2’ strained sufficiently to be 110 -

able to raise the upper carbon from the lower
in case they come together by the slipping of
the rod through the clamp, so that the are will
be again established, and will canse the car-
bons to burn away until the arc becomes of 11z
normal length, when the feeding action will
g0 on again, as before deseribed. |

The armature ¢ may be provided with an ad-
justable stop, p, (shown as engaging the end
of the magnet ¢,)soasto prevent thesaid arma- 120
tare from engaging the clamp when 1ts oppo-
site end is in the highest position, or with the
magnet i retracted against its back-stop /2,
and this insures that the feed shall not take
place until the magnet 7 is drawn down a cer- 125
tain distance from its back-stop, moving the

| elamp downward bodily from the highest po-

sition that it can assume under the action of
the retractor 2. In practice the position that

the clamp assumes in the normal operation of 130

the lamp will be determined by the adjustment
of the retractors 2’ and 7%, which should pref-
erably be so adjusted that the magnet 2 and

and all the parts connected therewith,thusrais- | the armature ¢ shall each take an intermediate
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position with relation to their back-stops and
their co-operating armature or magnet-pole,
and be thus free to move in either direction,as
may be required, for the proper operation of
the feed. Assoon as the are is established, the
weight of the upper earbon with its holding-
rod, if one is used, is borne on the clamp, and
18 thus divided between the foree of the re-
tractor 2” and the upward pull of the magnet
g on the armature 7; and.it will be seen that
the clamp may be in equilibrium in positions
at different heights with relation to the arma-
ture ¢, or frame-work of the lamp, according
as the weight supported on it varies by the
consumption of the carbon—a result not at-
tained by the usual feed mechanism, in which
the clamp is acted upon at one point by the
force of one or more electro magnets and en-
gaged at another point by a stationary stop on
the frame-work of the lamp.

The bracket 7/, that supports the armature ¢,
1s adjustably connected with the armature e,
being shown as fastened thereon by a screw
passing through a slot, as indicated in Fig. 1.
By this means it may be adjusted so that the

attraction of the magnet % acts either at one

or the other side of the pivotal axis of the
armature 7 or directly over the said axis, so
that the attraction of the magnet & may be
made to assist or oppose that of the magnet ¢
in 1ts tendency to move the armature 4 or to
produce absolutely no tendency to move the
sald armature, as the case may require.

16 1s obvious that the magnet % might co-
operate with a separate armature from that of
the magnet g, in order to produce the desired
movement of the end of the clamp controlled
by 1, as represented in Figs, 3, 4, and 5, and
that 1ts movement might be produced either
by the magnet & moving with relation to its
armature, as shown in Figs. 1, 4, and 6, or by
moving the armature with relation to it in the
more usual manner, as shown in Figs. 4 and 5,
and there are numerous modifications in the
mechanical construction and arrangement of
the said magnets and their connections with
the clamp, the principal feature being that
there are two electro - magnetic devices re-

~ sponding to similar changes in electric condi-

§O
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tion, but each acting upon a different part of
the clamp and being capable of producing an
Independent effect thereon. Some of these
modifications are illustrated in Figs. 3, 5, and
4, the latter of which has been already suffi-
ciently described. In the modification shown
in I'ig. 3 cach of the magnets ¢ and % is a
straight magnet provided at one end with an
extended pole-piece, 4 4%, which pole-piece
for each magnet serves as the armature for the
other magnet, the two magnets and pole-
pleces or armatures thus forming a maguetic
circult. HMach magnet is shown as pivoted
near one end in such manner that the attrae-
tion of its pole-piece by the other magnet
produaces a rocking movement, and the mode
of operation on the clamp & will be apparent
without further explanation, being substan-

J

| tially the same as already described in con-

nection with Fig. 1—that is, the attraction of
the magnet 2 on the part +* tends to lower the
pivoted end of the elamp k, and the attraction
of the magnet ¢ on the armature ¢* tends to
raise the other end of the clamp. In the
modification shown in Fig. b a single-bar mag-
net, gh, performs the function of the two sepa-
rate magnets shown in the other figures, one
pole—namely, the upper one—corresponding
to the magunet  and the lower pole correspond-
Ing to the magnet g of the other figures, and
these two poles, which may be considered as
bwo separate magnets, so far as their mechani-
cal effect is concerned, co-operate with the
two separate armatures ¢ 7%, which affect the
clamp in a manner that will be readily under-
stood from the drawings. In this couastrue-
tion the magnets arestationary and the move-
ment 18 confined wholly to the armatures.

The mechanical construction illustrated in
Fig. 1, in which two magnets are rigidly con-
nected and are pivoted near the pole of one, is
a convenient one, and it is preferable to have
the two magnet-cores magnetically connected
and acting on a single armature, so that to-
gether they form a mmagnetic cirenit, and each
one tends to strengthen or increase the action
of the other; but the invention is not limited
to this construction, as shown by the various
modifications herein illustrated, all of which
comprise substantially the same combination
of parts—namely, the clamp orequivalent de-
vice and two electro-maguetic devices, eacl
comprising a magnet-pole and corresponding
armature, constituting two members, one of
which is movable with relation to the other,
and the mobvable member of each of whieh
acts upon the clamp at a different point from
the otherto control it, in the manner set forth.

I hereby reserve the right to claim the spe-
cific construction represented in Figs. 3, 4, and
5.1n other applications for Letters Patent, as
the specific construction of the two cleetro-
magnetic devices employed in the cases repre-
sented 1n each of these figures is not elaimed
1n the present application, butis merelyshown
for the purpose of illustrating different Ways
in which said devices may be eonstructed and
arranged with relation to the clamp. Thespe-
cifie arrangement of the magnets and their ar-
mature pivoted with relation to one another,
as herein shown, is applicable to other appa-
ratus besides eclectrie lamps, and I do not de-
sire to be limited to the application of these
devices to the clamp of an electric lamp, as
herein shown.

The herein-described feed mechanism is ap-
plicable to a lamnp operating alone or singlyin
an electric circuit by placing the magnets ¢

and % in the main cireunit, using wire of proper

conductivity and arranging the relation of at-
tractive and retractive forces acting on the
clamp, so that the feed will be produced upon
a decreasc in the strength of the magnets g and
Iy 1nstead of upon an increase thercof, as herein
described, as will be apparent to any one fa-
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~c¢lamp at one side of the ecarbon-rod relative to
~a point or portion at the other side of the car-
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and an armature pivoted opposite the pole of
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jaw, k¥, and a pivoted jaw, &%, the said rigid |
jaw, together with the pivot of the other jaw, |

‘nient of the magnet relative to the armature

tially as deseribed.

370

miliar with the construetion of electric lamps. |
The clamp is. herein shown as acting upon a
rod to which the upper carbon is attached;
but it 18 obvious that 1t might act upon the
upper carbon directly, the holding-rod being
omitted.

The feed mechanism is shown as applied to
and acting on a ring-clamp; but it 18 obvious
that it is equally applicable to other kinds of
clamps in which the gripping action depends
on the movement of a point or portion of the

bon-rod.

Fig. 6 illustrates the mventlon applied to
another form of clamp consisting of a rigid

being moved by one of the magnetic devices,
Whlle the pivoted jaw 1s turned on 1fS pwob
by the other of the said magnetic devices, and
the combined action of the two magnetie de-
vices tends to increase or decrease the grip of
the clamp, as when the ring-clamp 18 used.
I claim—
1. The combination, with the clamp, of two
electro-magnetic devices, each comprising an
electro-magnet poleand armature, constituting
two members, one of which members in each
device is movable with relation to the other !
members of the same device, the said devices
having coils included in one circuit, the mov-
able member of one of said devices engaging
with the elamp at one place and the movable
member of the other of said devices engaging
with said clamp at another place, substan-
tially as and for the purpose deseribed.

2. The combination of two electro-magnets

one of the said magnets,which magnetis mov-
able toward and from the said armature,
whereby changes in magnetic condition of one
of the said magnets tend to produce a move-

and changes in the magnetic condition of the
other tend toproduce a movement of the arma.-
ture relative to the magnet, substantially as
described.

3. The two magnet-cores and coils thereon,
and a bar connecting the said cores, the said
connected magnets being pivoted near the axis
of one, combined with an armature pivoted

near the axis of the other magnet, substan- |

4. The combination of the lifting- magnet
and its armature with a clamp and two elec-
tro- magnetic devices, each comprising two ‘

423

members, one of which members of each de-
vice ismovable with relation to the other mem-
bers of the same device, and both of which
devices are supported on and movable with
the said armature of the lifting-magnet, the
movable member of each of said electro- -IMag-
netic devices engaging with the clamp at a
different point from the other, substantially as
and for the purpose described.

5. The combination, with a clamp, of two
electro-magnetic devices, each comprising a
magnet-poleand corresponding armature, con-
stituting two members, one of which members
of each device 1s movable with relation to the
other members of the same device, the sald
poles being in one magnetic clrcmt and the
movable member of each device engaging the
clamp at a different point from the othel, “sub-

-stantially as and for the purpose deseribed.

6. The two magnet-cores and coils thereon
and bar connecting the said cores, the said
connected magnets bemg pivoted near the axis
of one, combined with an armature pivoted
near the axis of the other and means to ad-
just the pivot of the said armature, substan-
tially as desecribed.

7. The combination, with a clamp, of an
electro-magnetic device connected with one
portion thereof and an electro-magneticdevice
acting on 4 different portion thereof, each of
said devices acting on the clamp and cont1 0l-
ling the gripping action thereof, and a stop
limiting the action of oneof the mld devwes,
whereby it is prevented from operating on the
clamp until the other device has been brought
into operative position, substautml]y as de-
scribed.

8. The combination of two _electro-magnet
poles with an armature pivoted opposite one
of the said poles, in the field thereof, and hayv-
ing its free end in the field of the other of the
said poles, and means for adjusting the posi-
tion of the armature-pivob with relation to
the adjacent magnet-pole, ag described, where-

by the attractive force at the pivoted end of

the armature may be caused to act 1n con-
junction with or in opposition to that acting
onthe other end of the ar matule substanti mlly
as set forth.

Intestimony whereof I have signed my name
to this specification in the presence of two sub-
seribing witnesses.

JOSEPH J. SKINNER.

Witnesses:
JOS. PP. LIVERMORE,
H. P. BATES.
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