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Lo all whom it may concern -

e 16 known that we, EpwWARD ITEYIIANN
and FRANK W, Huvarawy, of Boston, county
of Sutlollk, State of Massachusetts, have in-
vented an Improvement in Electrie Lamps, of
which the following deseription, in connection
with the accompanying drawings, is a speci-
fication, like letters on the drawin os represent-
g like parts.

Our invention is embodied in an electric
lamp of that elass in which the are is main-
tained between the peripheries of disk-elee-
trodes, which are revolved in order to present
different portions of their edges at the are,and
also havea bodily movement toward and from
one another for determining the length of the
are.

The present invention consists, mainly, in
details of construction of the mechanism con-
trolling the bodily movement of the electrodes
relative to one another, and also in details
ol construction of the case or frame-work in-
closing the electrodes and their actnatin g mech-
anism, and in the combination, with the elec-
trodes, of a reflector properly shaped for lat-
eral diffusion of the light, and in other coni-
bmations and details of construction and ar-
rangement, hereinafter specified.

Figure 1 is a vertical section of an electrie
lamp embodying this invention, one of the ear-
bon disks and its supporting - shaft and the
mechanism controlline the movements of the
disks being shownin elevation; Fig. 2, a pian
view of the lamp with the top of the case re-
moved, showing the mechanism conerolling
the movements of the carbon-disks; Fig. 3, a
detail showing in side elevation the electro-
magnet and a portion of the mechanism for
producing the rotarv movements of the ear-
bon disks; and Fig. 4 a diagram representing
a modification, to be referred to.

The mechanism controlling the movements

ol the carbons is inclosed inacase, A A’, com-
posed of upper and lTower plates connected by
suitable posts, A* and the carbon disks or
electrodes « «" arve supported upon shafts b v,
extending throngh the plate A substantially
at right angles thereto, so that the disks arein
2 plane parallel with the said plate A, andthe
arc 1s formed at a point wholly below the lamp

mechanism and ifs inclosing-case. The said
shafts 0 0" have their bearings in frames e ¢,
pivoted at ¢® on an axis parallel with theshafts
b 0", so that the said frames tnrn in a plane
parallel with the earbon disks to cause the lat- 5g
ter to approach or withdraw from one an-
other by a movement of the shafts & o', which
are at all times retained parallel with one an-
other,orata substantially constantangleif it is
preferred to mount them ina sliehtl yv-inclined 6o
position in the frames ¢ ¢. The shaftsd I pass
through slots or openings A* in the plate A, to
accommodate their bodily movement with re-
lation to one another and to the said plate or
frame-work of the lamp. 635
The shafts 00" are provided with gears e ¢/,
connected by intermediates, ¢* ¢’ ¢!, with a gear,
Jy concentric with the axis ¢, on which the
frames ¢ ¢’ are pivoted, so that by rotating
any one of the gears a corresponding rotary -o
movement will be imparted to both of the
shafts 0 o and the carbon disks supported
thercon. The train of gearing between the
gears ¢ ¢/, connected with the respective car-
bon-shafts, is shown as so proportioned that - s

i one turns with double the speed of the other.,

which isabout the proportion of the consump-

tion of the said disks when the eurrent trav-

erses the are continuously in the same diree-

tion. | 80
1The bodily movement of the disks with re-

lation to one another is produced, as shown

In this instance, by a toggle-lever, ¢/, having

1ts ends conneeted with the said {rames, and

1ts joint connected by alink, 4%, with the mov- 85

able core or armature ¢° of a magnet, ¢*, which

1s included in the main cireuit with the are,

and provided with a retractor, (shown as a

spring, ¢',) acting on the togele-lever, with a

tendeney to draw the frames and earbons to- go

gether, sothatthesaid ecarbons will hbe normally

In contact when no current is flowing, asis re-

- quired for the establishment oftheare.  When

the current begins to flow, the magnet ¢* will

be energized, eausing it to attraet its armature G5
7, and through 'the toggle-lever, to separate

the earbons until the attractive foree of the
magnet 1s brought by the inereased resistance

of the are into equilibrium with its retractor,
which takes place when the are is of normal 100




20

25

_30

35

40

45

55

o8

05

length in the usual manner. ~ If there is to be
but a single lamp in the circuit, the magnet ¢*
in the main cireuit will be sufficient to con-
trol the length of the arc; but if the lamp is
tobe one of a series the mae:net g* may be dif-
ferential, having a coil in a shunt-circuif

‘around the arc, or may be used in conjunction

with a SG]_)'LI“Ite shunt-magnet acting in theop-
posite direction on thetomr-le ]ever or may be
wholly in the shunt, in W]]]Ch case it will be
arranged to draw the frames together by its
atir actwe force,instead of dmwnw them apart,

as herein Shown All these dlﬂ'erent dewces
are well known, and the movement of the

'15 joint of the toggle Jever for controlling the

length of the are is exactly analogous to that of
the cluteh in lamps, in which the are is main-
tained between pencils placed end to end, so
that any of the devices for controlling the
movement of o cluteh might be used for con-
trolling the movement of the toggle-joint and
of the carbon disks « @ with relation to one
another.

I'ig. 4 1epreseuts an fmsmﬂemenn which may
be used when thelamps are ,to burn in series.
As shown in this figure, the magnet ¢*, that op-
erates to separate the mrbons and establish
the arc, is differential, having a coil of coarse
wilre in tlle main clrel11tW1th the carbons, and
a coil, ¢° of fine wire in a shunt around the

.embons and said magnet is placed above the

frames ¢ ¢’ of the C'le(}ll -carrying shafts. The
devices for rotating the earbons are omitted 1n
this figure, as they may be exactly the same
as shown in the other figures.

The rotary movement of the carbon disksto
present new portions of their periphery at the

arc as they burn away is produced by a mag-

net, 2, shown as supported -on one of the
frames ¢ ¢, and having its armature A’ con-
nected with a pawl-carrying arm, /’, (sec Iig.

3,) which turns looSely on a slmﬂ: I, pro-
v1ded with a ratchet, 2%, engaged by the pawl
I° of the pawl-carrier h, SO tlnt it is rotated
by the movement of the armature or core I
toward the magnet. The shaft 7° is provided
with a worm, 'hT, meshing with a worm-gear,
/°, connected to rotate with the gear f, and
thus causing the latter, through the interme-

diate gearing, to turn the shafts b 0’ and ear-

bon disks thereon. The magnet/ is placedin

a shunt around the arc, and is consequently |

more strongly magnetized as the are lengthens
by the burning away of the edges of the disks,
and thus turns thedisks to present anew part
at the are, which turning will tend to shorten
and wealken the magnet /, so that 1ts armature
will be retracted, l‘eady*for the next feeding
movement.

The Jamp is provided with a reflector, <,
which is substantially conical in shape, al-
though its sides may be slightly concave, 1f
desired, the base of the reflector CO]I]Cldll]D‘
with the lower plate, A, of the lamp- fmme
and 1ts apex being just over the are, so that
the light which 1nsses upward toward the

| 1amp-case, and would naturally be absorbed

|
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thereby, is reflected laterally and downwardly,
increasing the useful illuminating- power of

the hmp.

A magnet-pole, m, is placed just over the

‘are, in such position as to deflect and lengthen

the same and increase its illuminating-power..

This magnet 1s shown as a St’lthll‘ll‘y core of
the nm,n'net ¢*, which controls the bodily move-

ment 01 the c¢arbons toward and from one an-
other; but it is obvious that an independent

mwnet might be used for this purpose, as

Shown in I'ig. 4, in whieh ecasc a switch, 3,
inight be used fo cut it out of cirecuit, if de-
sued

The cireunit of the h,mp is as follows: The
main line T is conneeted by binding-post n
with the framec-work of the lamp, which is
connected with one terminal of the magnet ¢,

‘the other terminal of which is connected by

wu*e 3 with a binding-post, #', having springs
*, which bear on the lower part of the carbon-

‘Shafb »', which is insulated from the frame-
“work of the lamp, as will be described.

I'rom
the brush or contact-spring #* the circuit is
contlnued through the shaft )’ and the carbons

<« a and the are to the shaft 0, which 1s con-

ileeted with a similar brush, ?'35‘5 and binding-
post n*, insulated from the frame-work of the
lamp, ﬁom which the main circuit is eontin-
ued, as indicated at 1.

The portions of the carbon-carr ymg slnl"ts
that are connected with the gears e ¢ are pro-
vided with a shoulder, as shown at »’, which
cngages a sleeve, U, of insulating mateual
having an external ShOll]del to receive one
end of a tube, 0', of metal, the other end of
which is engaged by a nut V%, of insulating
material, screwed upon the ‘end of the main
part of the shaft that is connected with the

| @ear ¢, thus insulating the said tube ' from

the said shaft. A head l°, is screwed upon
the nut ° in electrical connectlon with the
tube b, and to this head the carbon-disk 18 se-
cured by a suitable nut, b, thus placing said
carbon disk in electrmal connectlon with the
tube b*and springs »*%*, bearing thercon, but
insulating it from the frame- work of the hmp.

"The mf\n*net 7, is in eireuit between the bind-

ing- posts w'n'; and thus forms a shunt ar ound

. the are.

It is obvious that a reflector, ¢, such as de-
seribed, might be used ftdvanmoeous]y with
lamp employmg straight pencils or other
fm m of electrodes for the arce, and that the
straight pencil might pass thr oufrh the apex
of the mirror in Sllbstdlltl‘llly the same Pposi-

“tion as the core of the arc-deflecting magnet m.

The carbons may beinclosed in a ':rlfxss olobe

or cover, p, having its mouth or opening con-
-nected with the base- plate A by any suitable

fastening devices, and it will be seen that there
18 nothmﬂ below the arc to impede the passage
of light; downwwd or cast a shadow belaw Lhe
hmp.

T claim—

1. The combination of the case or frame-
work with the pivoted frames therein, turning
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on an axisina plane substantially parallel with
the main plate or base of the frame-work, the
carbon-carrying shafts provided with earbon-
disks and having bearingsin thesaid pivoted
frames, and extending through openings to
the outside of the case or frame-work inclos-
Ing the said frames, and actuating mechanism
within the case for moving the said frames on
their pivot and for rotating the carbon-carry-
ing shafts, substautially as deseribed. |

2. Inanelectric-arelamp, the combination of
the case or frame-work and movable frames
thereon with carbon disks and supporting-
shafts therefor, having their bearings in said
frames, actuating mechanism to move said
framesandto rotate the carbon-carrying shafts,
and a magnet supported on the main {frame,
with its pole over the point at which the arc |
is maintained DLetween the rotating disks for
the purpose of increasing the extent of the are,
substantially as deseribed.

3. I'he combination of the main eascor frame-
work and movable frames supported thereon,
and disk carbons and ecarbon-carrying shafis
havingbearingsinsai@movablef rames,and act-
nating mechanism for moving the said frames
and rotating the carbon-carrying shafts, and a
reflector, substantially conieal in shape, with

its apex over the are, the said reflector being
Interposed between the carbon disks and their
actuating mechanism, and previded with open-
ings through which the carbon carrying shafts
extend, substantially as deseribed.

4. The combination of the carbon-shafts and

- movable bearing-frames therefor with a tog-

gle-lever connected with said frames, and an
electro-magnet and its armature and retractor
connected with the said togele-lever, for the
purpose of actnating the same and controlling
the position of the frames, substantially as de-
seribed.

9. The combination of the rotating shafts
and carbon disks supported thereon with the
worni-gear and connecting mechanism between
it and the said shafts, a worm meshing the said
gear, and a ratchet and pawl, and actnating
electro-magnet for said pawl, substantially as
described.

In testimony whercof we have signed our
names to this specification in the presence of
two subsceribing witnesses.

‘EDWARD HEYMANN.
FRANK W. HEYMANN.
Witnesses:
JOS, P. LIVERMORE,
JAs., J. MALONEY,.
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