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(No model.)

To all whom tt may concerw:

Be it known that I, BRADLTEY A. FISKE,. of
Washington, in the District of Columbia, have
invented certain new and useful Improvements
in Arc-Lamp-IRRegulating Mechanism; and I
do hereby declare the following to be a full,
clear, and exact description of thesame, refer-
ence being had to fhe accompanying draw-
ings, forming a partof this specification, and
to the figures and 1etters of reference marked
thereon.

My present invention relates to and com-
prehends what 1s regarded as a novel and 1m-
proved method or system for actuating and
controlling the movements of the carbon-car-
rying devices of electric-arc lamps.

It has heretofore been customary to depend
upon the action of gravity, a. mechanical mo-
tor, or electro-magnetic propelling devices to
effect the necessary movement of the carbon
or carbons to feed and form the are, suitable
regulating or controlling mechanism being
employed to retard or supplement the motions
thus produced by the propelling mechanism.

The object of my present invention is to
dispense with the movable gravitating de-
vices, mechanical mofors, and electro-mag-
netic devices heretofore employed for driving
or propelling the carbon-carriers, and to ems-
ployinlieu thereof a motor driven by afluid—
elastic or inelastic—maintained under press-
ure, the application or delivery whereotf to the
motor being automatically governed by suit-

~able electro-magnetic devices included in the
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lamp-ecircuit, whereby the movements of the
carbon or carbons are positively and accu-
rately effected, and the mechanism carrying
the carbons held and maintained in position
after adjustment; so that if subjected to a
swinging motion, or to shocks and jars, the
carbons or their operating mechanism will not
be injuriously affected, as i1s liable to be the
case when gravity is depended upon to pro-
pel the earbons or actuate the feed-control-
ling mechanism,

With this end in view my said Invention
consists, generally, in the combination,with a
mechanism adapted to carry or communicate

tice to a focusing-lamp,

I @ propelling device or motor, a fluid-supply
communicating therewith, and an interposed

antomatic governor actuated or controlled by
the current in the lamp-eirceait, and operatinge
to regulate the application of the fluid to the
sald propelling device.

One mode of applying the said invention is
illustrated in the &ccomp"mymfr drawings,
wherem-—

Figure 1 1s a side elevatmn partly in sec-
tion, of an arrangement of 'Lpl}'LIMHS show-
ing how my invention may be applied in prac-
and Ifig. 2 1llustrates
1ts application to a mnon-focusing lamp.

IFigs. 3 and 4 arve detaill views of governing’

mechanism such as may be employed for con-
frolling the application of the fluid to the pro-
pelling deviee or motor. Figs. 5 and 6 1llus-
trate modifications in the structure of the
motor. |

Similar letters of reference in the ‘several
figures indicate like parts.

The carbon-carrying mechanism may be of
any approved form—such as a shaft, A, hav-
ing right-and-left screw-threads, to which are
applled the carbon-holders B, as i1s well un-
derstood. When the shaft A is rotated in
one. direction, it will cause the simultaneous
approach of the carbon-carriers, and when ro-
tated 1n the opposite direction will cause them
to separate. To the shaft A or other prime
motor of the lamp may be transmitted,through
appropriate devices, the motions of the pro-
pelling” device or motor. In the present in-
stance a pinion or gear-wheel, €, 18 {astened
to the shaft A, and a rack, D, is so disposed
and supported that itsteeth shall engage those
of the gear C.

- The propelling device or motor is in the
present instance composed of a cylinder, I,
and piston I working therein. To the piston
Fisattachedapiston- 10d F',extending through
a stuffing-box in one end of the cjlmder and
connected to the rack D in such manner that
the two shall move in unison. The c¢ylinder
& 1s connected at either end by pipes ¢ ¢ with
a maln pipe or conduit, G, leading from a
steam-boiler or an air, gas, or liquid reservoir,

niotion to the movable ecarbon or carbons, of | wherein the fluid for actuating the propeliing
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deviceismaintained under pressure.
1 the main G, atapointintermediate the pipes
¢ ¢, 18 a valve, g, of any approved construc-
tion, and beyond the second pipe ¢ is another
similar valve, ¢’. To the stems of the valves
g g are connected levers ¢% and between the
latter playsalever, H,which alternately makes
contact with one of the levers and opens its
valve. This lever H coustitutes, or is con-
nected by suitable devices with,the armature
of an electro-magnet, I, in the main cireuit, an
electro-magnet, ¢, in a derived circuit being
arranged to act upon said armature in oppo-
sitiontothe main electro-magnetI. A Spring,
$, connected to and extending between the le-
vers g% serves to hold both valves closed when
not operated upon by the armature.

As thus constructed and arranged, when the
carrent 1s established in the lamp-circuit, if
the carbons are in contact the electro-magnet
will, by attracting the armature H, open the
valve g, thereby admitting the gas or liquid
contained in the main under pressure to both
cnds of the cylinder. The area of the piston
on the side attached to the piston-rod and
subjected to the action of the fluid-pressure is
less than on the other side, being diminished
by and in proportion to the diameter of the
piston-rod. A differential pressure is there-
fore exerted npon the piston when the fluid is
admitted to both ends of the eylinder by the
opening of the valve g, the valve ¢ being
closed, and the pistor is forced in a direction
to produceaseparation of the earbons to form
the are.

When, now, the strength of the current in
the electro-magnet Iis diminshed by the clon-
eation of the are, and that of the electro-mag-
net ¢ in the derived ecireuit proportionally
Increased, the armature X is gradually shifted
from theleverof the valve ¢ to that of the valve
¢, closing the former and opening the latter.
1'he pressure of the flaid being at all times
maintained in one end of the eylinder, as the
valve ¢ 1s closed, cutting off the inlet to the
opposite end of the piston, the piston is cush-
loned and held stationary; but upon the open-
ing of the valve ¢’ the fluid in that end of the
cylinder is allowed to gradually escape, and
the piston is driven forward by the fluid in
the opposite end, communicating motion to
the carbon-carriers in a divection to bring
their points more nearly together and dimin-
15l the resistance of the arc.

1twill thus be seen that, according to the ar-
rangement shown, when pressure is admitted
to both ends of the cylinder, the piston is
moved back toseparate the carbons and form
the arc; when the escape is opened,the piston
1s moved forward by the pressure of fluid in
themain to feed the carbons; and when both the
inlet and outlet valves are closed, the carbons
are maintained firmly in position; and all these
movements are governed and controlled by
the enrrent in the lamp-cireuit.

As will be obvious to those skilled in the

art,my improved system, involving the use of

Located 1
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a flnld-pressure apparatus for actnating the
carbon-carriers, may be applied in many dif-
ferent forms and to a variety of lamp mechan-
1Isms with but little if any modification in
structure. Moreover, theparticular apparatus
shown 1s susceptible of considerable modifi-
cation without departing from the spirit and

substance of my invention. Thus a constant

pressure may be maintained upon one end of

the piston from a separate fluid-supply, a
welght,or spring, as shown in Fig.5, the fluid-
pressure on the opposite face of the piston he-
Ing varied by the automatic action of the
valves. Two pistons of different areas may
be employed instead of a single piston—as, for
example,in Fig. 6—and, if desired, the electro-
magnet ¢’ in theshunt-cireuit may be replaced
or suppiemented by a spring acting in oppo-
sitlon to the main electro-magnet I. The
form, proportion, and structure of the various
parts shown may be changed and varied at
pleasure without departing from my inven-
tion, so long as theessential features of an au-
tomatic feed-propelling device actuated by a
fluid delivered under pressure is retained.

In Ifig. 2 is shown a simple form of appa-
ratus for actuating a single carbon, the deviece
being duplicated and applied to both carbons,
ifdesired. The carbon-carrier is attached di-
rectly to the rod I, whose piston I/ is con-
tained within the cylinder and operated in
the same manner as deseribed, with reference
to Fig. 1.

Having deseribed my invention, I claim—

1. In an electric-are lamp, and in ecomDbina-
tion with the carbon -carrying mechanism
thereof, a motor or propelling device driven
by afluid maintained under pressure, a fluid-
supply pipe, an exhaust aperture, a valve,
and an automatic governor controlling the ad-
mission and escape of the fluid in the motor,
substantially as described.

2. In combination with the carbon-carry-
Ing mechanism, the flaid motor or propetling
device applied thereto, a fluid-supply reser-

- volr, a conduit connecting said reservoir and

motor, an escape-orifice, and an automatic
governor interposed between the motor and
reservoir controlling the induction and edue-
tion passages, substantially as described. |

3. In an electric-are lamp, and in combi-
nation with the carbon-carriers thereof, a
fluid-reservoir, a conduit leading therefrom, a
cylinder connected at both ends to said con-
dult, & piston in said eylinder whose piston-
rod 1s connected to the mechanism for actuat-
Ing the carbons, a valve system for control-
ling the admission and escape of the fluid
pressure in the cylinder, and electro-mag-
netic devices for actuating said valve systeim,
substantially as deseribed.

4. In an electric-are lamp, and in combina-
tion with the carbon-carrying devices thereof,
a motor adapted to be driven by afluid main-
tained under pressure, and consisting, essen-
tially, of a cylinder, a piston working there-
in and having operating faces of unequal area,
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“a fluid-pressure supply acting continuously |

10

tion of fluid-pressure to the aetua,tmg mech-

upon one face ot the piston, a “Valve mechan-
ism controlling the admissionand discharge of
the fluid to the other face of the piston, and an
automatic electric governor included in the
lamp-circult controlling the said valve mech-
anism, substantially as deseribed.

b. AS a, means for controlling the applica-

anism in accordance with the strength of cur-
rent traversing an electrie cireuit, the combi-
nation, with the fluid-motor and the supply-

reservoir, open connections between the res-
ervoir and both faces of the piston of the motor, -

and a valve mechanism controlling the admis- 15

sion and escape of the fluid from one face of
the piston, said valve mechanism being op-
erated and controlled by electro- 1]130‘11&1}1(3 de-

vices, substantially as described.

BRADLEY A. FISKE.

Witnesses: |
J. B. CHURCH,
A. S. STEUART.
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