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2o all whom it may concern: "

~ Be it known that T, Curistiax Daxtsizen,
a citizen of the United States, residing at
Schenectady, county of Schenectady, State
of New York, have invented certain new and

useful Improvements in Fluid-Pressure De- -

vices, of which the following is a specifica-
tion. : :
The present invention relates to fluid
pressure actuated devices, such as hydraulic
or compressed air lifts or motors and its ob-
Ject is to provide a device which is free from
Jerkiness and the tendency to overshoot and
which is, therefore, particularly applicable
to the control of electrodes for electric fur-
maces.

In accordance with my invention, a cylin-

“der having botli intake and exhaust open-
and supplied normally continuously

ungs

with a fluid under pressute, is provided

with valves whereby the relation between .

the rates of intake and exhaust may be va-
ried so as to either accumulate or release
pressure and thereby move the piston. ™

My invention will be more fully under-
stood from the fullowing deseription taken
In connection with the accompanying draw-
ing, in which— K

Figuré 1 illustrates somewhat diagram-
matically an antomatic are furnace lift, and
Fig. 2 illustrates a modification in which the
flurd under pressure is admitted upon one
side of the piston only.

The electrodes of industrial electric fur-

naces are frequently very large and heavy.

As their control, especially in ave furnaces,
1s necessarily quite’ delicate, the regulation
of suitable motive power for handling these
electrodes without causing undue fluctua-
tions of current becomes an important prob-
lem. TIn the case of hydraulic or similar ap-
paratus, the usual methods of admitting and
exhausting the fluid under pressure ave in-
adequate. In my present device the fluid,
for example, water, is passing through the
cylinder unintermittently. ‘

In Fig. 1 the regulation of an arc fur-
nace by means of a lift which may be' oper-
ated either with hydraulic, stexm or air
pressure is illustrated. The elements of the
electric furnace arc indicated simply as a
arbon electrode 1, movable with respect to
a conductive base plate 2 supported in a

suitable container 8, contact being made to

the plate 2 by a rod 4 passing through‘ the

Specification of Letters Patent.

Patented Oct, 26,[]‘1915,
Berial Wo. 702,152,

lower wall of the furnace The lift which
for the sake of converniience will be referred
to as hydr%uliﬂy'bperated, comprises a cyl-
inder 5 containing a piston 6 connected to
the electrode 1 hy piston rod 7, sliding go
through a stufling’ box as usual, On the
lower side of the cylinder 6 are provided an
mtake pipe 9 and an exhaust pipe 10; on the
upper side of the cylinder an intake 11 and
exhaust pipe 12. The exhaust pipes are pro- g5
vided with shut off valves 13, 14 which if de-
sired can be omitted. The intake pipes 9
and 11 receive water under pressure from a
common pipe 15 and the flow of water in
pipes 9 and 11 is controlled by a slide valve 7o
16, common to both pipes.. The movements
of this slide valve are controlled by an elec-
tromagnet 17 which is electrically connected
in serles with the are by conductor 18 as
clearly shown. The pull of the electromag- 5.
net is opposed by the spring 19. In the po-

sition shown in the drawing, the openings 20

and 21 into the pipes 9 and 11, respectively, .
are about equal. The pressure upon both

sides of the cylinder- 6 will therefore be 80
about equal, as the water is being exhausted

from pipe 10 and 12 at a rate equal to its
flow into the cylinder. The electrode, there-

fore, will slowly fall by reason of its own._

weight until electrical contact is made with 85 -

the plate 2, or with any charge resting upon
this plate. The solenoid 17 will be ener-
gized, thereby raising its core and moving
the slide valve 16 so as to reduce the size of
the opening 21 and enlarge the size of the 90
opening” 20, - This operation will increase
the flow of water into the lower part of the
cylinder below the piston 6 and decrease its
flow into the space above the piston, As'the
exhaust openings remain the same the effect 05

.ot this will be to raise the electrode and

strike an arc. The apparatus can be so ad-
justed that when the arc is of desired length,
the pull of solenoid 17 will just equal the
pull of the spring 19 when the pressures 100
upon both sides of the piston 6 are properly
proportioned, and thus the electrode will be
held stationary. As the are lengthens either
by wearing away of the electrode or by the

fusion or vemoval of the material in the fur- 106

nace, the current decreases and the pull of .
the solenoid is weakened allowing the slide
valve to descend and decreasing the flow of
water in the pipe 9 and increasing the same

in the pipe 11 until the increase of pressure 118
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in the upper part of the cylinder causes the
electrode to descend. Because of the con-
tinnous flow of water through the cylinder,
these movements will take place promptly
and almost imperceptibly without jerkiness
S0 as to maintain the arc very steady the
desired length. : ‘

In the modification illustrated in Fig. 2,
pressure is exerted nupon the lower side of
the piston only, its descent being caused by
gravity only.. In this case the cylinder 3 is
provided with a single pipe 22, receiving
water under pressure from pipe 23 which is
in communication with exhaust pipe 24.
The exhaust pipe may be provided if desiied
with a cut off valve 95, Pipes 23 and 24 are
provided in this ¢ase similar to the modifica-

“tion alveady described with a slide valve 16

operated as before by a magnet 17 working
against a spring 19.© :
To start the furnace in operation the valve
25 is opened allowing the piston 6 to de-
scend by gravity, the watey being exhausted
through the pipe 24. When the electrode "
makes contact with the plite 2 the magnet
17 is energized, and operates the slide. valve
to decrease the size of the opening 26 and
present the passage 27 to thé mflow of water
in the pipe 23. This movement will con-
tinue until the admission of water from pipe
23 takes place at a greater rate than its ex.
haust through pipe 24, causing 'the accumu-
lation . of pressure in the eylinder 5 and
raising the piston with its attached olec-
trode. When the arc has reached the desired
length, or when the current in the case of a
resistance furnace has reached its proper
value, the pull of the solenoid 17 is over-
come by that of the spring 19 to such an ex.
tent as to decrease the. intake of water and
increase the exhaust to u point where equi-

librium is established and the electrode is

45
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‘exhaust pipe 24 so that the

held stationary. During normal operation
of the furnace water is constantly flowing
through the ports in both the regulating
valves so as to permit a smooth and instant
of the ports is
changed by a movement of the valve, When
it is desired to shut down the furnace it is
only necessary to close the valvé 25 in the
accumulation of
water in the cylinder 5 will raise the elec.
trode until the arc breaks.

While I have described the operation of
my improved fluid actuating device with

.

.

1,158,020

reference to the control of an electric fur-
nace, it will of course be understood that it
is not limited in its application to this par-
ticular use. It is also obvious that fluids
under pressure other than water can be used.

What T claim as new and desive to seeure
by Letters Patent of the United States, 15—

1. The combination of a eylinder, a piston
therein arranged to be urged in a given di-
rection, a conduit for delivering a flnid
ur-der pressure to a chamber of said eyl-
inder to urge said piston in the opposite di-
rection, a conduit for discharging said fluid,
and means for varying at will the ratio of
delivery of said fluid with respect to the dis-
charge thereby varying the position of the
pisten in said cylinder.

2. The combination of a eylinder, a piston
movably mounted therein, a conduit for de-
livering a flyid under pressure to a chamber
on one side ef said piston, a condnit for dis.
charging said fluid from said cha mber, and
means for varying the rate of delivery of
said fluid while simultancously varying the
discharge of said fluid.

3. The combination of cylinder, a pis-
ton movable therein, a conduit for supply-
ing said cylinder with a fiuid under pres-
sure, a second conduit for discharging said
fluid, a valve Laving a bort communicating
with said supply conduit, and another port
communicating with said discharge conduit,
said ports being so arranged with respect o
said conduits that a widening of one port
correspondingly contracis with the othey
port, and means for operating said valve,

4. A fluid pressure device comprising the
combination of a cylinder operable in a ver-
tical position, a piston fitted ‘therein, de-
scending in said cylinder by gravity, a con-
duit commmicating with said eylinder be-
low said piston, supply and exhaust pipes
conununicaling with said conduit, a slide
valve having openings spaced to register
with the openings through said pipes that
a displacement of said valve in either direc-
tion widens the passage to one pipe and
correspondingly closes the pass: ge to the
other pipe and means for moving said valve,

In witness whereof, T have hereunto set
my hand this 6th day of June, 1919,

CHRISTIAN DANTSIZEN.

Witnesses: :

Bexaamin B. Hop,

Hzrrex Onvonp,
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