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To all, whom it nually concert: 
Be it known that I, FRANK EMERY, of New. 

York, county of New York, State of New 
York, have invented an Improvement in Elec 
tric-Arc Lamps, of which the following de 
Scription, in connection with the accompany 
ing drawings, is a specification, like letters 
On the drawings representing like parts. 
This invention relates to an electric - arc 

lamp and is an improvement which may be 
embodied in a lamp of the kind shown in Let 
ters Patent No. 531,422, to Edwin J. Murphy, 
dated December 25, 1894, to which reference 
may be had. As shown in said Murphy pat 
ent, the gravity feed of the upper carbon is 
controlled by means of a brake-wheel con 
nected to the carbon rod or support, so as to 
have a rotary movement in harmony with the 
upward or downward movement of the car 
bon-rod, the said rotary movement of said 
brake-wheel and consequent descent of the 
carbon-rod being restrained by a brake-band 
encompassing the Wheel and having its ends 
connected with levers, by which the band may 
be tightened to check or wholly arrest the 
movement of the brake-Wheel and carbon or 
may beloosened to permit a slip of the brake 
wheel, so that the carbon will descend by 
gravity. As shown in the said Murphy pat 
ent, one only of the said levers was directly 
operated by a magnet or magnets responsive 
to changes in current strength due to vary 
ing resistance at the arc, while the other le 
ver was controlled by the force of gravity 
upon it and by a stop which supported it at 
certain times, so that its weight would cease 
to pull upon the end of the band connected 
with it. 
The present invention is shown as elm 

bodied in a lalap having a brake-wheel and 
brake-band operated by levers connected 
thereto, as just described; and the invention 
consists, mainly, in the combination, with said 
levers and the electromagnet or solenoid gov 
erning the same, of a direct operating con 
nection between the magnet and both of said 
levers, slowl) as a cam-lever or equivalent 
connected with the magnet and brake-levers 
in Such manner that the said intermediate or 
cam-lever acts directly upon both brake-le 
vers, tending to move the same positively in 

the direction to tighten the band or permit 
ting a movement by which the said band is 
loosened. 

Figure 1 is a front elevation of a sufficient 55 
portion of an electric-arc lamp to illustrate 
this invention; Fig. 2, a sectional detail show 
ing the brake-operating mechanism; Fig. 3, 
a detail showing in end elevation the brake 
controlling levers, and Fig. 4 a detail show- 6o 
ing a modified construction to be referred to. 
The framework Supporting the carbons and 

feed mechanism may be of any suitable or 
usual construction, being shown in this in 
stance as comprising horizontal plates A B, 65 
containing guides for the upper-carbon rod 
C and being connected together by uprights 
D, between which is pivotally supported a 
shaft Cl, which is connected with the upper 
carbon l'Od, SO as to have a rotary movement to 
in harmony With the longitudinal movement 
of said carbon-l'Od. As herein shown, the said 
shaft C is tubular and turns upon a rod a”, 
Supported in the uprights D, said shaft being 
provided with a toothed wheel or pinion d, 75 
meshing with the rack or toothed rod C that 
carries the upper carbon. The said tubu 
lar shaft Ct. also has fixed upon it a brake 
wheel d, having a grooved periphery encir 
cled by a brake-band e, shown as a piece of 8o 
Wire cord, one end which is made fast to a le 
verif, fulcrumed on the bearing-rod a of the 
brake-wheel, while the other end is made fast 
to the lever g, also fulcrumed on the said rod 
a'. The said levers are made in the form of 85 
open frames or yokes, the one f being con 
tained within the one g and both embracing 
the brake-wheeland carbon-rod within them. 
A downward movement of the end of the le 
verif, connected with the band e, relative to 9o 
the end of the leverg, connected with the other 
end of the said band, thus produces a tight 
ening of the band upon the wheel, so as to re 
strain its rotation, while a relative upward 
movement of the said end of the lever fand 95 
downward movement of the lever g loosen 
the said band, permitting the wheel to turn 
freely and thus permitting the carbon-rod to 
descend by gravitation. The parts thus far 
described may be and are shown as substan- Ioo 
tially the same as in said Murphy patent and 
are not of themselves herein claimed, 
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In order to produce the desired relative 
movement of the brake-band levers to effectu 
ally control pressure of the brake-band On 
the wheel, the said levers are in accordance 
with the present invention combined with an 
intermediate connection, shown in Figs. I to 
3 as an elbow-lever h, fulcrumed at hin the 
leverg and having one arm engaged with an 
inclined surface f* on a bracket f, connected 
with the lever f. The other arm of said lever 
h, is connected with the core or armature of 
the controlling magnet Or Solenoid M, Con 
nected in series with the carbons, as indicated. 
By this construction an upward movement of 
the end of the lever , connected with the 
core i, tends to force its end that engages 
with the inclined plane f* farther up on Said 
plane and thus tends to separate the end of 
the leverg from the said bracket f, connected 
with the lever f, or, in other words, to produce 
a relative upward movement of the leverg 
and downward movement of the lever f, which 
will tighten the brake-band, the said levers 
fand g being thus moved by the intermediate 
lever h until the tension of the brake-band 
prevents further movement, when if the up 
ward movement of the core is continued 
further the adjacent ends of both level's Will 
belifted bodily simultaneously, and since the 
band is now tightened a corresponding FO 
tary movement of the brake-wheel d° and pin 
ion d will be produced, which will lift the car 
bon-rod C and upper carbon, thus drawing 
the arc in, starting the lamp. Then as the 
arc lengthens and the current in the magnet 
Mis correspondingly weakened, the core ide 
scends until the bracket f comestorest on the 
base-plate B or any suitable stop, after which 
further descent of the core i will permit the 
lever h, to turn. On its fulcrum and travel down 
the incline f', thus permitting the end of the 
lever 9 to slacken the brake-bande and there 
by permit the pinion d to turn and the car 
bon to feed. A stop le on the bracket f pre 
vents further relative downward movement 
of the lever g after it has completely slack 
ened the band, SO as to leave the wheeld plac 
tically free to run. The lever g is extended 
to the other side of the wheel d' and may be 
connected, as shown, with a piston Working 
in a dash-pot p to prevent too Sudden move 
ments of the levers and thus to prevent ir 
regularity in feed. 
The lamp constructed as has been described 

may be successfully used with alternating 
currents, or, if desired, the end of the leverg 
may be connected with the core or almature 
of a magnet or Solenoid, as shown in dotted 
lines at S, in a shunt or derived circuit around 
the arc, thus producing a differential lamp. 
A stopf, near the upper end of the incline f, 
serves to prevent excessive movement of the 
lever h, Or, in other words, to prevent it from 
becoming Wedged between the level's fand g, 
So as hot to free itself upon a relaxation of 
the upward pull on the core i. 

It obviously is not essential that the con 

nection between the levers by which the force 
of the magnet is transmitted to both levers 
to tighten the band should be of the specific 
construction shown in Fig. 1. The constill C 
tion shown in Fig. 4 illustrates an equivalent 
therefor wherein the intermediate level l', 
instead of acting upon an inclined Or can 
surface on the lever f, is connected thereto 
by a link h90, which, with the arm of the le 
ver h, constitutes substantially a toggle 
joint connection between the brake-level's 
fg, which toggle is straightened by the pull 
of the magnet and thereby presses the lever's 
fg in the direction to tighten the band. 

Various modifications having substantially 
the same mode of operation and effect will be 
readily suggested to persons familiar with 
mechanics, and the invention is not limited 
to the specific construction shown in the draw 
ings of the connecting mechanism between 
the brake-levers. 
The circuit entering the lamp connects with 

one terminal of the magnet M, as shown at 2, 
and continues from the other terminal there 
of, as shown at 3, to the carbon-rod C, and 
thence through the carbons and arc to the 
other terminal 4 of the external circuit, 
which connects with the lower carbon, the 
supporting-frame and holder for which are in 
sulated from the main lamp-frame in any suit 
able mannel. 

If a shunt-magnet be used, as in a differen 
tial lamp, its terminals will be connected to 
the upper and lower carbons, as indicated in 
dotted lines at 56, Fig. 1. 
When no current is flowing, the lever fis 

supported by the bracket f8 resting on its 
stop, and the core rests supported on the le 
ver 9 at g', Fig. 2, which constitutes a stop 
for the downward movement of the core i, and 
the end of the level h, is then at the lower 
end of the incline f°, so that the leverg rests 
on the stop k, with the band e completely 
slackened, so as to give freedom of movement 
to the Wheel d', so that the upper carbon Will 
descend until it rests in contact with the lower 
carbon, closing the circuit through the lamp. 
Then, when the current is turned on, the core 
i will be strongly attracted and will turn the 
lever h on its fulcrum at h", and owing to the 
engagement of the end of said lever h, with 
the incline f' the latter and the lever f will 
be prevented from rising until the leverg has 
a sufficient relative upward movement to fully 
tighten the band e, when the further upward 
movement will lift both levers, turning the 
wheel d' and drawing the arc, as before de 
scribed. When the arc is established at a 
normal length, the parts Will Stand Substan 
tially in the position shown in the drawings, 
with the bracket fresting on its stop and the 
lever h in an intermediate position. With rela 
tion to the incline f, the levers f and g being 
then in such position as to tighten the band 
sufficiently to permit a retarded movement of 
the wheel, by which the carbon is permitted 
to feed in proportion as it is consumed. 
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I claim 
1. In an electric arc lamp the combination 

with the carbon rod and brake wheel con 
nected to turn in harmony with the movement 
thereof; a brake band applied to said wheel; 
and levers connected with the opposite ends 
of said band, of a magnet and connection 
therefrom for operating both said levers, as 
set forth. 

2. In an electric arc lamp the combination 
with the carbon rod and brake wheel con 
nected to turn inharmony with the movement 
thereof; a brake band applied to said wheel; 
and levers connected with the opposite ends 
of said band, of an intermediate lever full 
crumed upon one of said levers and having 
one arm engaged with the other of said levers, 
and its other arm operated by a magnet, Sub 
stantially as and for the purpose described. 

2C) 3. In an electric arc lamp the combination 
with the carbon rod and brake wheel con 
nected to turn in harmony with the movement 
thereof; a brake band applied to said wheel; 

and levers connected with the opposite ends 
of said band; of a fixed stop for One of said 
levers and a stop on said lever for the other 
of said levers, and a magnet and connection 
therefrom for operating both said levers sub 
stantially as and for the purpose set forth. 

4. In an electric arc lamp the combination 
with the carbon rod and brake wheel con 
nected to turninharmony with the movement 
thereof, a brake band applied to said wheel; 
and levers connected with the opposite ends 
of said band of a magnet and connection 
therefrom, for operating both said levers, and 
a dashpot for cushioning the movement pro 
duced by said magnet, substantially as de 
scribed. 
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In testimony whereof I have signed my 4o 
name to this specification in the presence of 
two subscribing witnesses, 

FRANK EMERY. 
Witnesses: 

H. J. LIVERMORE, 
M. E. H.ILL. 

  


