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Yo all whon it may concern

Be it known that 1, JOSEPH J. SKINNER, of
Newtonville, countsf of Middlesex, Stfl,te of
Massach asetts haveinvented an Im pl ovement
1n Electric L*’mes of which the following de-
seription, 1n connection with the accompany-
ing drawings, 1s a specification, like letters on
the dr awings representing lilkke parts.

My mvenmon relating to electric lamps, has
for its object to pz ovide asimple, inexpensive,
and effective mechanism for feeding the car-
bon, also enabling the lamp to be made shorter
than those 1n general use. In one type of
clectric lamp now in general use, the upper
carbon, or a rod having the upper carbon at-
tached to 1t, 1s engaged by a cluteh, whieh, in

some cases, consists of a fixed and movable
jaw, or their equivalents, the said ciluteh be-

1g mounted on a movable device that is raised
and lowered by the attractive force of one or
more electro-magnets actnated by the currents
that produce the light, and which device, when
moved toward a certain position—namely, its

lowest position relative to the frame-work of

the lamp—causes the jaws of the cluteh to be
separated, 8o as to permit the carbon or rod
toslip under the action of o aravity, and thereby
teed thesald earbon downward as its lower end
burnsaway. Theoperation of the clutch-jaws,
or the movement of one jaw from the other,
18 thus caused by and dependent upon the
bodily movement of the entire clutch or clamyp
relative to the frame-work or main station-
ary portion of the lamp.

may be employed in carrying out the present
invention, the opposite sides of the ring con-
stitute the two holding-jaws, and the tlltllﬁl“‘
Or incli: ;1‘1t1011 of the said ring causes the move-
ment of the said jaws toward and from one
another, (when considered with relation to
thelir pr q]wtlon on a plane at right angles to
the axis of the carbon,) by which movement
the carbon 1s gripped when it is.raised fo es-
tablish the are, or is released to feed the car-
bon, the gripping or releasing by the cluteh
bunﬂ dependent upon the b0(1113 niovement
of the salcdl clutch or ring parallel with the
axis of the carbon.

The present mventlon. consists, prrt]y, in a l action of gravity.

In the so-called
thwasher,’’ fteluateh,’”” or t‘ring-clamp,’” which

|

- able electro

clamp or clutch the jaws of which are oper-

ated to grip or release the carbon withont

bodily movement of the said clamp by a suit-
o-magnet, preferably connected with
and aecompmlying the clamp in its bodily

t movement, which movement of the clamyp is

produced by an electro-magnet in the usual

‘manner, to separate the carbons and establish

the arc in first setting the lamp in operation,
the feed of the carbon thus being 1ndtpendent
of its movement by which the arc was estab-

lished, although both movementsof the carbon

are (,ontr lleil by the same cluteh or clamp.
For convenience in distinguishing between the
different functions of the clutch or clamp, 16

willl hereinafter be ealled a ‘*cluteh’’ when re-

ferred to with relation to the movement of
the jaws relabive to one another, and as the
“clamp’’ when its bodily movement is consid-

ered, as in all cases during such bodily move-

ment, when of considerable amount, the jaws
are closed and the carbon held or L]’meed by
them. When several lampsareto be operated
sunultmeouﬂy I the same cirenit in which
the current is to be maintained substantial
untform, the magnet for producing the bodily
movenient of the clamp isincluded in the main
circuit, while the feed or cluteh controlling
magnet, which causes the movementof the jaws
of the clutch relative to one another, isincluded
in a shunt-cirecuit around the are, so that the
strength of the current passing through it is
proportional to the length of the are, as usual.
Whenno current is flowing, the clamp is in its
lowest position with relation to the frame-work
or box of the lamp, and the jaws of the clutch
are at this time separated to permit the upper
carbon to make contact with the lower car-
bon. As soon, however, as the current be-
oins to flow, the lifting-magnet in the main

circult will raise the clamp bodily, the jaws of

the cluteh closing as it leaves its lowest posi-
tion, and thus hibluﬂ the upper carbon with it
and establishing the ar¢,after which the clamp
will have no further bodily movement; butas
the carbon burns away and the are lenﬂthens,
the cluteh- operatlrw magnet will operate to
separate the jaws of the clutch , permltting the
upper carbon to slip dowawmrd or feed by the
A depressing-magnet is

ly
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preferably also employed in a shunt-cireuit,
operating to move the clamp bodily down-
ward, so that the separation of the carbon in

establishing the are is due to the difference ol

the bodily movements of the clampthat would
be produced by the said lifting and depress-
ing magnets. 'The said depressing-magnet is
of such resistance, o1 so proportioned to the
clutch - operating magnet, that it receives a
maximum effect before the cluteh-operating
magnet begins to act, and consequently the
clamp will come to rest under the opposing
action ol the saud raising and depressing mag-
nets before the teed takes place, and as 10115.; as
the lamp remains in normal operation there
will be no further action on the part of the
raising and depressinz magnets. The de-
pressing - magnet 1s opposed by a retractor
tending to raise the elamp bodily, and in case
the car bon should slip too great a distance
through the cluteh while the, lamp is in oper-
ation, and thus bring the carbons in contact,
the foree of the said depressing-magnet would
be diminished and 1ts retractor would come
into operation, raising the carboun sufficiently
ta re-establish the arce and permit the carbon
to burn away, so as to restore the lamyp to its
normal operative condition.

Ifigure 1 18 a vertical section of the lamp
embodymg this invention; Ifig. 2, a detail of
the armature-lever of the e]mnp alsing and
lowering magnets; Ifig. 3, a sectional detail in
line x @, I'ig. 1; Fig. 4, a sectional detail on
line % v, Iig. 1; IFig. b, a modification show-
ing the invention embodied in a single lamp,
or one intended to be operated in an electric
circuit not containing other lamps; Fig, 6, a
plan view of the apparatus shown in Ifig. 5;
and Iig. 7, asectional detail thereof on lme
z, I'1g. B.

The frame-work of the Iamp, including the
box or case @, Inclosing the main operative
parts, and surmonnted by atube, b, to contain
the carbon orrod to whieh the carbon is fast-
ened, may be of any suitable or usual construe-
tion, the said tube b, however, being shown
as divided lougitudinally into two parts, or
provided with a movable side piece, O, which

may be removed orturned aside to permit car-

bons to be inserted from above the lamp-hox,
the invention being shown in this instance as
embodied in a lmnp 1 which the upper car-
bon, (€, is held and operated divectly by the

e]mnp, insteaﬂ of being attached to a rod con-

trolled by the clamp, although the latter con-
struction might be employed without depart-
ing from the main features of the invention,
in which case the part marked C would bethe
usual carbon-rod, and would be provided at
its lower end with a clamp or socket such as
shown 1n dotted Tines at €, in which the car-
bon would be fastened.

The tube 6" 18 provided with guides b , (hest
shown in I'ig. 4,) in which a G‘Lll‘l‘L“‘G or (,1 0SS-
head, ¢, 18 frec to travel vert}ca,lly, the said

| carbon secured to it, as by the set-serew ¢
The said cross-head ¢ has connected withit an

/

antomatically varying counter-balance,(shown
as a chain, d,) passing over a pulley, d', at the
upper end of the tube b, the said chain being
drawn over the said pulley as the carbon de-
scends, and being of such weight per
length that as 1t is drawn over the pulley by
the descent of the carbon while burning away
the resultant weight or downward {orce upon
the carbon remains constant. Ifor instance,
11 the carbon moves downward, as 1s usually
the case, one-half faster than 1t 1 consumed,
or dcscmds, for example,
Inch while one inch 18 being removed [rom
its lower end, the c¢hain d should be of onc-
third the weilght per unit ol length that the
carbon is, since the descent of thG cross-head ¢
through one and one-half ineh adds three
1ches to the diflerence between the lengths
of the parts of the chain on the opposite sides
of the pulley, which 18 three times the length
(namely one inch) of the upper carbon burned
insuch descent of the cross-head e, A weight,
?, at the extremity of the chain overbalances
the weight of the portion between the carbon
and pulley, preventing 16 from drawing the
remainder over the pulley.  Itisobviounsthat
a variable counterbalance insuring a substan-
tially uniform resultant downward force upon
the carbon may be cllected by other means or
arrangements, which are, however, considered
by me to be the ecquivalent of the one de-
scribed. The carbon is thus caused to de-
scend nniformly during the entire operation
of the lamp, and the openings i the lamp-box
a, through which the carbon passes, are made
larger than the carbon, so that the latter does
not touch the box, but 18 guided only by the
cross-head ¢ and the cluteh-jaws, thus reduec-
ing friction and rendering the operation much
more uniform. The Llllt(‘ll or clamp by which
the carbon Cisheldandisraised toestablish the
are, and by which the feed of the said carbon is
subsequently controlled, is shown in this in-
stance as consisting of a jaw, ¢, fixed upon a
frame, f /7, provided with projections /=, adapt-

ed toslide vertically in guides g, fixed 11]}(}11 the
lamp-box, the other mﬁml)u of thesaid clamp
COI]b]SUl]” of a jaw, ¢, pivoted at ¢f upon the
portmn] of the LLLII]]) frame, and provided
with an operating-lever, ¢', acted upon by a
spring, ¢!, which, in the construction shown
in Fig. 1, tends to close the jaws of the cluteh
and hold the carbon C fast. 'The said lever ¢
constitutes or is provided with an armature
operated by the clutcir-controlling magnes 7,

shown as having its pole shaped to pr oduce
substantially aniform attractive effeet upon
the armature during a considerable range of
movenient of the said armature to and from
the said pole. The attraction of the wncL
i, when sufficient to overcome the h])llll” ¢t or
other retractor acting on the arm ¢*, reduces
the pressure of the jm*fs upon the c:-.u;"b{m, thus

CI‘OSS-heﬂd being adapted to have the upper ! permitting the latterto slip downward or feed

unit ol

one and one-half
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to hold the carbon and check the feed until its
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until, byits downward movement, thestrength ! ward or lower the fulerum end of the lever m

of the magnet % is reduced, causing the clamp

lower end is further consumed, the operation
being like that of clutches heretofore in use,
except that the movement of the jaws is not
produced by and not accompanied by a bod-
1ly movement of the said jaws or clamp-frame;:

-~ and, farthermore, the feed takes place while

IRS.

the clamp 1s in its highest position instead of

- 1n its lowest position, as has usually been the

N

case. I'he fixed jaw e 18 preferably located
slightly higher than the jaw ¢’, as shown, thus
enabiing the carbons to be moreeasily inserted
through the open jaws when applied from
above through the opening made in the tube
b by removing its side b’.
of full length, may thus be pushed down in a
siightly-inclined position through the clutch-

20 jaws, and then eonnected at its upper end with
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the cross-head ¢, then at the upper end of the

tubed, and the entirelamp is thus much shorter
vertically than when a carbon-holding rod of

at least the length of the part of the carbon |

consumed 18 used. By providing guides for
the clamp-frame, the clutch is enabled to op-

erate as one of the guides for theupper carbon,

instead of the latter operating as the guide
for the cluteh or clamyp, as is usually the case
when the carbon or its rod is guided by bush-
ings at. the top and bottom of the lamp-box.

When the clamp-frame f fis in its extreme
lowest position, as when no current is flowing,
the clamp-arm ¢’ i1s engaged by a projection,
¢, on the lamp-box, thus separating the clamp-
jaws and permitting the upper carbon to drop
into contact with the lower ecarbon, so as to
complete the circuit.. The upper carbon is
raised in order to establish the arc when the
lamp first begins to operate by means of a 1ift-
ing magnet or solenoid, k, the armature or
core &’ of which is connected with one arm of
a lever, m, pivoted upon the frame f f'. Be-
fore the current begins to flow the other end

of the said lever m is held by a spring, o,

against the projection»on the lamp-box, which
projection operates as a fulerum for the lever

while the magnet £ 18 drawing on its other
end to raise the carbon. 'The spring o oper-
ates on the lever n as a retractor from a de-
pressing-magnet, p, 1n a shunt or branch cir-
cult aroundthe are, the said magnet not being
highly charged until the are is of considerable

~length, although it is charged sufficiently to

SN

60

overcome the retracting-spring o before the
arc arrives at 1ts normait length, at which it is
to be retained by the consumption and feed-
ing of the carbon. The magnet &k, when the
cireuit is first charged, by attracting its arma-
ture or core, lifts the clamp-frame and carbon
C,which is gripped by the clamp immediately
when its arm rises from the projection ¢, and
thusformstheare, andas the are is Iengthened
by the further movement of the lifting-magnet,
but before it reaches its normal length, the

The carbon, when

cuit around the are.

when considered with relation to the clamp
and lifting-magnet, and the combined opera-
tion of the two magnets kand p will thus place
and retain the upper carbon, C, at about the

-position of normal length of the are,there be-

ing no further movement of the clamp-frame
or bodily raising or lowering of the clamp.
After theare is thus established, suitable stops
limit the movement of the lever m at either end,
caused by the attraction of the magnetskand

p. As the carbon burns away and the are in-

creases beyond its normal length, the clutch-
controlling magnet 4 will be charged suffi-
ciently to release the carbon held by the clutch
and permit 1t to feed, and the feeding move-
ment will diminish the strength of the mag-

net &, permitting the cluteh-jaws to close again

beforethe are is shortened sufficiently to caunse
the magnet p to operate, so that the feed will
go on, controlled by the movement of the
clutch-jaws relative to one another, without

any bodily movement of the clamp relative to

the lamp-box. If, however, the eluteh should
fail to cateh the carbon quiekly enough, and

the latter should drop so as to connect the

carbons, and thereby prevent their consump-
tion, the magnet p will have its strength re-
duced, so that the retractor o will raise the
clamp and carbon sufficiently to establish an
are, and thus cause the carbons to burn away
until the proper -length of the are is again
reached, atter which the normal operation of
the lamp will continue as before described.
The means for making electrical connections
and insulating the parts from one another may
be of any usual character, the circuit arrange-
ment preferred being indicated by dotted lines
In Ifig. 1,1n which theline or circuit, entering
by the wire 2, passesthrough the magnet Z, and
then by wire 3 to a suitable brush or contact
spring bearing on the carbon C, through which
the main circuit continues, traverses the are,
and passes from the lower carbon by the con-
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ductor represented at 4. Branching from the

wire 3, a conductor, 5, passes to one terminal
of the magnet p, the other terminal of which

. 18 connected by wire 6 with the wire 4, the said

magnet p thus being in‘a shunt or derived cir-
The magnet 7 might be
Included in the same branch as the magnet p,
1t desired; but 1t 18 preferred to connect one
member, as ¢, of the clamp, by wire 7, with one
terminal of the said magnet, the other termi-
nal of which i1s connected by wire 8 with the
wires 6 and 4, the current thus being trans-
mitted from the upper carbon through the
clamp to the said magnet A, ‘and thus tending
to weaken the current passing through the said
magnet as the cluteh relaxes its pressure on
the carbon, thereby reducing the tendency of
the carbon to slip a great- distanee at a time.
The upper carbon is preferably insulated from
the cross-head ¢, and the jaws of the clutch
and other conductorsinsulated from the lamp-

magnet p operates to draw the clamp down- | box, which latter is thus wholly disconnected
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from the circuit and cannot be brought into | net controlling the jaws or carboun-gripping

circulbt by any accidental connection or metal-
lic contact. When one lainp only is to be used
in & circult, the feed may be regulated by the
variation in strength of the current in the said
cireuit produced by the bur ning away of the
carbons and lengthening of the are. In this
construction (111u&t1ated in Figs., 5, 6, 7) the
feed-controlling magnet2°, which may beeither
in the same cireuit with 1116 lifting-magnet °
or in a branch or shunt around the said MNag-
net, operates by its attractive force to tighten
or increase the pressure of the elamp-jaws,
while its retractor ¢“ tends to release the car-
bon. In this construction the frame upon
which the clutch and its controlling-magnet £
are supported consists, mainly, of a sleeve, 1,
surrounding the carbon, and having suitable
projections, upon which the clutch-jaw ¢ is
pivoted and 1ts retractor and magnet are sup-
ported. The circuit-wire 20 enters the lifting-
magnet £°, and 1s continued from such ma nnet
by wire 30, to the upper carbon, and thence to
the are. A branch, 80, of the wire 20 passes
to the magnet /', the other terminal of which
is connected by wire 10 with wire 30 and the
upper carbouns.

The operation of the lmnp will be readily
understood, 1t being substantially the same as
that previously deseribed, the corresponding
parts having the same refercncee-letters, but
having zero (0)appended totheirindex -marks.
When the clamp 18 in 1ts lowest position, the
operating-arms ¢” of the clutch-jaw ¢ are en-
gaged by a projection, ¢°, separating the jaws
of the clutch and permitting the carbons to
rest in contact. When the current begins to
flow, the magnets A 72’ are both strongly
charged, the former raising the clamp and the
latter closing the jaws of the c¢lutch as soon as
it rises {rom the projection ¢°, thus lifting the
carbon and establishing the are. As the car-
bon burns away, increasing the length of the
arc, the current is we: leuwd by ther e&,l&t.:uu,e
S0 t]mt the magnet 2’ relaxes its holding-power
on the cluteh, pelnllttnﬁlﬂ thie carbon 1:0 feed
until the power of the magnet 2° is increased
sufficiently to cause the clutech to hold the
carbon. The magnets areso adjusted that the
magnet 27 will operate the cluteh with a small-
er change 1n current strength than is requisite
to permit-the magnet £° to lower the clamp, so
that the feed t‘"LLLS place with the eclamp in
its highest position. A deI{%Sll]ﬂ-Il]flﬁll(}L
may be used in a shunt around the arc to re
establish the arc 1n case the carbons come to-
gether while the clamp 18 raised, as previously
described; but this will not be generally nec-
essary, as the power of themagnet /° increases
so greatly as the carbons approach one an-
other that 1t will hardly be possible for the
upper carbon to slip sufficiently to come in
contact with the lower one.

I claim—

1. In an electriec Jamp, a clamp and lifting

portions of the clamp independently of the po-
sition or movement of the clamp, whereby the
said gripping portions are operated without
bodily movement of the said clamp parallel
with the carbon, substantially as deseribed.

2. In an electric lamp, a clamp and lifting
mechanism therefor, combined with an electro-
magnet rigidly connected with thesaid clamp
and movable therewith, substantially as de-
seribed.

3. In an electric lamp, a clamp and lifting
mechanism therefor, combined with an inde-
pendent magnet included in & shunt around
the are, and operatively connected with the
jaws or gripping portion of the clamp, where-
by the said gripping portion is operated to
feed the carbon independently of the bodily
movement of the clamp relative to the lamp-
box, substantially as described.

4. In an electrie lamp, a clamp and litting-
magnet therefor, combined with a depressing-
magnet in & shunt-circuit around the are, a
retractor for said depressing-magnet, and an
independent magnet operatively connected
with the jaws or gripping portion of the clamp,
and controlling tlm sald gripping portion in-
dependently of the position of the clamp rel-

ative to the lamp box or frame, substantially

as described.

5. The clamp and its lifting-magnet and &
d@plE‘Sblﬂﬁ magnet 1n a ‘shunt-cireuit around
the are, the said magnets tending to move the
clamp 1n opposite 1111{3(,13_10118, and each oper-
ating independently of the other to produce
its raising or lowering effect upon the clamp,
eombzmd with an Jlldependwt controlling-
magnet for the jaws or the gripping pmtmn
of the clamp, substantially as deseribed.

6. In an electric lamp, the lamp-box con-
taining the feed - controlling devices of the
lamp, and tube surmounting the said box,
having one side movable for the purpose of
introducing the carbons from abhove the lamp-
box, the carbon being engaged directly b}" the
Cltmlp Snb&,tantmllv as descubed |

7. The lamp-box “and clamp and 1its opemt-
ing mechanism therein, combined with the
tube surmounting the box, provided with
onides, and the cross-head movable therein,
the said eross-head and clamp constituting lhe
guides for the carbon, substantially as de-
scribed., | |

8. The clamp and lifting mechanism there-
for, combined with a magnet operatively con-
1lected with the jaw or gripping portion of
the clamp, the said magnet being in a shunt-
circuit around the are, :md the said shunt-c¢ir-
cuit including the carbon and clamp-jaw, sub-
stantially as described. .
- 9. The clamp-frame having a jaw or grip-
ping member fixed upon it adapted to engage
the carbon at one side only, and a co-operat-
ing jaw or gripping meuntber pivoted on the
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said frame and adapted to engage the carbon |

-mechanism therefor, combined with a mag- i at the opposite side, one of the said jaws be-
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ing higher than the other, and the said jaws

permitting a free movement of the carbon be-
tween them when the said carbon is in an in-
clined position, substantially as described.

10. In an electric lamp, the clamp-frame
having carbon-gripping devices or jaws, com-
bined with guides fixed with relation to the
lamp box or frame-work, the said guides con-
trolling the movement of the said clamp-frame,
substantially as deseribed. |

11. In an electric lamp, a clamp and lifting
mechanism therefor, combined with an inde-
pendent magnet operatively connected with
the jaws or gripping portion of the clamp, and
controlling the said gripping portion inde-
pendently of the position of the clamp rela-
tive to the frame-work of the lamp, and a
stop whereby the grip of the clamp upon the

|

- carbon is relaxed when the clamp is in its

lowest position with relation to the frame-
work, substantially as deseribed.

12. I'he lamp box or frame and guides 07,
and the cross-head €, movable therein, com-
bined with the clamp-frame and clamp and
guides therefor, the said eross-head and clutch

determining the position of or guiding the

carbon in its feeding movement, substantially
as described. |

In testimony whereof Thavesigned myname
to this specification in the presence of two sub-
seribing witnesses.

JOSEPH J. SKINNER.

Withesses:
JOS. P. LIVERMORE,
W. H. S1GsTON.
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