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Lo all whony Tt may concerm:

Be it known that we, EDWARD HEVMANN
and FRANK W, HEVYMANN, residing in Boston,
Suffolk county, State of Massachusetts, have

5 invented an Improvement in Blectric Lamps,
of whieh the following description,in connec-
tion with the accompanying drawings, is a
speciiication, like letterson the drawings Iep-
resenting like parts.

i
that elassin whieh the are is maintained be-
tween the edges of disks which are rotated to
present new portions at the are as the eidges
of the disks burn away. In lamps of this

rg class as heretofore made the disks have in
mosu cases been rotated eontinuously by elock-
work, and in other cases they have been ro-
tated by an electromotor operated by the cur-
rent which sustains the are or a dervived por-

tion thercof; and in the latter elass of lamps

the movement of the disks has been intermit-

tent, depending on variations in the strength
of the cnrrent prodoced by variations in the
length of the are. -

25  'The present 1nvention consists, essentially,
in a lamp having disks of earbon or snitable
material between the cdges of which the are
1s maintained, and an electromotor by which
the disks are rotated continuously while the

3o lamp is in operation. The disks arenormally

in contact when the lamp is not in operation,

and means are provided for drawing them
apart to establish the are when the current
begins to {low.

Figure 11s a front clevation of an electric
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lamp embodying this invention, the sides of |

the case or frame-work inclosing the actuating
mechanism being removed. Tie. 2 is an end

elevation of the mechanism by which the disks |
of the J

40 are rotated, and I'ig. 3 a plan view
motor which rotates the disks.
The disks « a'; of carbon or other suitable
material, between the edges of which the arc
1s maintained, are fastened upon shafts b 0,
15 being preferably insulated from the upper
portion of said shafts and electrically con-
nected with the lower portion, 2% thereof,
which are provided with contact-surfaces 2% to
which the current is conveyed by contact-
£o springs ¢ ¢, connected in an electrie cireni,
as will be desecribed.

Our invention relates to an eleetrie lamp of

r—— Al

The shafts 0 " have bearingsin frames d o,
pivoted at « in brackets or supports ¢, fast-
ened upon the lower plate, A, of the main
frame or case of the lamp,the said frames d
having an oscillating movement on their pivots
1n order to permit the disks « «” to approach
or recede from one another according as the
diameters of the said disks vary, the shafts ?
b” passing through elongated openings in the
plate A to admit of such movement. In order
to oscillate the said frames o as to separate
the disks ¢ " and establish the are when the
lamp is first set in operation, and to permit
them to gradually approach one another in
proportion as they burn away at their edges,
the said frames d d’ are provided with seg-
mental gears e ¢, one of which is connected
by alink, ¢, with one arm of a lever, ¢, the
other arm of which is connected by a link, ¢,
with the armature or core / of the electro-
magnet or solenoid ¢, whieh core is acted
upon by a refractor or spring, ¢, tending to
turn the gears ¢ ¢ in the direction to move the
disks ¢ & toward one another.

‘T'he shafts o 0" are provided with gears /i 7,

by which they are cansed to rotate simul-

taneously,the said gearsbeing so proportioned
as to make the speed of rotation of one disk
about twice as rapid as that of the other, this
being the relative proportion at which they
are consumed, The shafts are actuated in
their rotary movement by a continuously mov-
ing electromotor of any suitable or usual con-
struction, shown in. this instance as consist-
ing of ecleetro-magnets ¢ 4/, fastened upon a
shatt, #*, and surrounded by a ring, 4%, of iron
or magnetic material, having spiral or cec-

centric projections ¢, which operate as arma- .

tures for the magnets ¢ ¢, when energized,
and produce a rotary movement of the said
magnets, owing to the greater mass of the

armatures at one side than at the other side

thereof, in the usual manner. The said mag-
nets are alternately placed in circuit when the
pole of each c¢omes opposite the more remote
or thinner portion of the armature by a com-
mutator consisting of springs & %/, each con-
nected with one terminal of one of the said
magnets and bearing on a ring, m, having al-
ternate spaces of conducting and insulated

i material, the conducting-spaces being all con-
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nected with a source of electricity, and the
other terminal of the magnets ¢ ¢’ being con-
nected with a collar, o, on the shaft ¢ and in-
snlated therefrom, from which collar the cir-
cuit is eontinued by a spring, o'. The shaft
i* acts upon the gear 2 through an i1‘1termedi-
ate train of Speed-reducin gearing y P P’ P 80
that the said gear h and the dlqkS a, @ arc Lept

rotating w1th a slow uniform movement qs
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long as the commutator- ring £ and spring o

~are connected In a cireuit through which a

current of sufficient strength. 18 ﬂowing.

While the ring 4* with its projections
imay be spoken of as the armature of the mag-
nets k £ of the motor, it is more proper In
speaking of the motor as a whole to call the
connected magnets & £ the armature, as they
are the part set 1n motion by the variations in
magnetic condition produced by the electrie
cuarrent.

The shaft * 15 1)1‘efel"lb]y nrovided Wlth a

regulating device consisting of wings 7, turn-
ing in a vessel or cylinder, 7/, provided with
corresponding wings, ¢, and containing a liq-
uid which les; 10315138 the rotation of the wings
» and shaft ¢, and prevents sudden changes in
the velocity of the rotary movement. The
entire motor, including the commutator and
gearing, is supported on and oscillates with the
frame d

The circuit external to the lamp is connected
with binding-serews L L/, from the former of

which the circuit 1s continued by conductor 2
to the contact-spring ¢, and thence through
the portion &* of the shaft b; the disk «, the
arc, disk «', portion 4° of the shaft o', and con-

tact-spring ¢, which is connected by wire 3

with one terminal of the magnet g, the other

terminal of which i1s connected by wire 4 with

the binding-serew L/, thus completing the cir-
cuit. The motor 1s shown in this instance as
connected in a shunt or branch cireunit around
the are, the binding-post 1. being connected
by wire
the spring o’ being counnected by wire 6 with
the binding-post I,

In oper atwn when a current begins to pass
throungh the 'ext-ernal circuit conunected with
the binding-posts L I” the main portion of the
current passes through the circuit 2 3 4, so
that the magnet ¢ 18 energized and attraets its
armature or eore f, which, through links ¢! ¢’
and lever ¢, oscillates the frames d ', drawing
the disks a ¢ apart and GSt’lbllShll]ﬂ‘ the are,
the resistance of which canses a sufficient por-
tion of the current to pass through the shunt
5 6 and motor-magnets ¢ ¢ to rotate the latter,

producing a continuous uniform rotation of

‘the disks « ¢, which are thus gradunally burned

away ab their ed ges. Thereduction in diame-
ter of the disks as they are gradually consumed
tends to lengthen the are, which in turn tends
to weaken: the magnet g, so that its 1et1'actor g
will plevml, and, acting on 111111& ¢’y €', and le-
ver ¢’, will move the disks @ ¢ toward one an-
other, thus restoring the are to its proper or
normal length.

| l]amp is to be put.

5, With the eommutator-ring m, and
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it will be séen that the movements of the
armature or core f produce a lateral feed of

the disks @ & toward one another, which is 7o

analogous to the feed produced by the cluteh
of the lamp of usual construction, in which
the arc is maintained between the opposite
ends of sticks or pencils that are in line with

one another, and consequently the core f may

be electrically controlled in any usnal manuer
corresponding to the control of the clutch of
such lamps, accor ding to the use to which the
Tor instance, 1f several of
the lamps were to be operated in series, the
magnet ¢ might be partly in the main and
partly in a shunt circuait; or 1t might Dbe
wholly in a shunt-circuit and its attractive
force act on the gear e ¢ in the direction to
draw the disks a a'together, its retractor then
normally keeping them ap'n*t; in which case
the current in starting would first flow wholly
through the said Shm]t-magnet-, which would
be energized and draw the disks together, and
then, being shunted or weakened by the clos-
ing of the circuit between the said carbons
and deviation of the current through the main

“¢ircuit, the retractor of said shunt-magnet

would operate the carbons until an equilibrium
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was established by the increasing resistance of g5

the are between the cmlsequeut increasing
strength of the magnet and the force of 1ts re-

tractor whenthe are reacheditsnormal length.

The motor might be in the main cireuit in-
stead of in a byanch thereof, in which case the
resistance of 1ts magnet-coils would be prop-

erly reduced; but we consider 1t better to have

it in a shunt- mrcmf, as shown.

We claith—
1. The carbon disks and shafts therefor pro-
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vided with gears meshing together, and a bear-

ing- frame 101* one of the smd shafts pivoted on
'an axissubstantially at right angles tosaid shaft
and in the plane of mtatlon ot the gear, com-
bined with an electromotor ha,vmn' a 16‘.’01?-
ing armature and connecting mechanism be-
tween saild armature and the carbon shaift,
whereby thelatter s rotated, and, through the
gearing described, also rotates the other car-
bon shafy, subst‘mtmlly as set forth.

- 2, In an eleetric lamp, a carbon disk and
supporting-shaft therefor, combined with a co-
operating electrode, and a frame having bear-
ings for the said shatt movable to vary the po-
sition of the disk relative to the co-operating
electrode,and an electromotor having arevolv-
ing armature supported on the said frame and
movable therewith, and connecting mechan-
ism between the said armature and carbon
shaft, substantially as deseribed.

3. The carbon disks,and shafts therefor,and
pivoted bearing-frames for the said shafts,com-
bined with Sen*mentftl gears connected with
sald befu*mw-fmmes and meshing together,and
an electro- mawnet or solenoid and its arma-
ture or core connected with the said frames,
substantially as deseribed.

4. In an electric lamp, a carbon disk, and
supporting-shaft therefor, and a co-operating
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electrode,combined with an electromotor hav-
mg a revolvi Ing armature, and connecting
meclnmsm 1}ebweeu sald armature and the
shatt of the carbon disk, and a speed-govern-
ing device conneeted with the said 1{3V01V111rr
ar nmtme substantially as deseribed.

5. Tn an cleetrie lep, a carbon disk and
shalt therefor, and a pivoted bearing-frame
for said shaft tm NINg on an axis Sll‘bSt‘ll]tl’LHV
at right angles theleto and a co-operating
electmde eombmed w1th an e¢lectro-magnet,
and 168 ar nmtm*e connected with said befn ing-

frame, and an electromotor having a vevolv-
ing armature connected with the said shaft,

the said motor being in a shunt around the I5
are, substantially as deseubed -
In testimony whereof we have signed our
names to this 5pemﬁcat10n 1n the presence of
two subseribing witnesses.
EDW"ARD HEYMANN.
FRANK W, HEYMANN.
Witnesses:
JOS. P. LIVERMORE
H. P. BATES.
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