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To all whom it may concern. . . . 
Be it known that I, JulEs RITZ, a citizen 

of the Swiss Republic, residing at No. 33 
Gartenstrasse, Zurich, Switzerland, have in 

is vented certain new and useful Improve 
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ments in Automatic Regulating Apparatus 
for Electric Furnaces, of which the follow 
ing is a specification. . 
This invention has for its object to pro 

vide an improved automatic regulating, ap 
paratus for electric furnaces designed to 
imaintain as constant as possible the current 
or power which each electrode of the fur 
nace takes from the current-supply network. 
More particularly this invention has for 

its object to provide an improved appara 
tus of this kind which will develop sufficient 
force for adjusting the large masses of the 
electrodes rapidly and with certainty, and 
which nevertheless can follow quickly all the 
variations in the current or power taken by 
the electrodes, and in which over-regulations 
are avoided without employing a returning 
mechanism. 
The advantages of this invention and the 

apparatus in which it is embodied, will be 
understood from the following description 
in connection with the accompanying draw 
ing which illustrates by way of example a 
practical embodiment of the invention. 
This drawing is a diagrammatic elevation 

of the entire improved regulating appara 
tus. 
As shown:-1 is the electric furnace with 

three electrodes; 2 is one of the furnace elec 
trodes; and 3 is a framing supporting these 
electrodes. This supporting framing is 
adapted to travel by means of rollers 4 along 
a guide bar 5. The weight of the electrodes 
is partly balanced by a counterweight 6. A 
piston 7 is connected by means of its piston 
rod 8 to a supporting framing 3. This pis. 
ton 7 works in a cylinder 9. To this cylin 
der pressure water can be supplied from a 
pipe 10 through a valve 11. 
water contained in the cylinder 9 can be dis 
charged into the atmosphere through a valve 
12 and a pipe 13. 
are kept in their closed position by means 
of Springs 14 and 15; they are adapted to be 
opened by means of an operating lever 16. 
This operating lever 16 is fulcrumed at 17; 
its left-hand end is acted upon by the 
mutually opposing forces of a spring 18 and 
an electric motor 19. This motor 19 is fed 

The pressure - 

The two valves 11 and 12. 

from a transformer 20 with current that is 
proportional to the current taken by the 
electrode 2. 
The motor 19 develops a torque which in 

creases and diminishes with the electrode 
current. When the electrode current is nor 
mal, that is to say, has the value which is to 
be kept constant by means of the improved 
regulating apparatus, the torque of the 
motor is exactly equal to that of the spring 
18 when the operating lever 16 is in its mid 
position. On an increase occurring in the 
electrode current, the motor 19 develops a 
greater torque and thereby stresses the 
spring 18 to a higher degree. The right 
hand end of the operating lever 16 will 
therefore move downwards and will open 
the valve 11 the wider the more the current 
deviates from the normal. The valve 11 is 
So constructed that for a small movement of 
Same, first only a small flow-aperture is un 
covered, and as the movement increases, the 
aperture becomes gradually greater. Con 
sequently pressure water willflow from the 
pipe 10 into the cylinder 9 and will move 
the piston 7. The velocity of this move 
ment increases with the admission of the 
water, that is to say, with the size of the 
flow aperture of the valve 11, that is to say, 
With the stressing of the spring 18, and 
therefore with the deviation of the electrode 
current from its normal value. - 
In the case of a decrease of the electrode 

current the spring 18 is on the contrary re 
lieved of load, so that the operating lever 
16 will press upon the valve 12, and the lat 
ter (like the valve 11) will uncover a greater 
flow aperture the more the spring 18 has 
been relieved of load. 
This improved apparatus has the follow ing advantages:- 
The motor 19 is able to follow the smallest 

variations in the current without lag, and 
by its movement it will open the valve 11 or 
12 directly, and thereby allow the pressure 
water to flow into the cylinder 9 or to flow. 
out of said cylinder. There is therefore in 
the regulating action, no lag of any kind 
that might be caused by interposed motion 
transmission members. 
The piston 7 which is actuated by pressure 

water can be easily designed to develop a 
force sufficient for adjusting the electrodes. 
Immediately the electrode begins to move 

under the influence of the opening of the 
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valve, the current in the leading-in lead of 
the electrode will at once become normal 
again. In this operation the torque of the 
motor 19 diminishes, and the operating lever 
16 moves back towards its mid-position. 
The open aperture of the valve 11 or valve. 
12 is diminished so that the inflow or out 
flow of the water is throttled, and the move 
ment of the piston 7 and of the electrode 2 
is immediately retarded again. 
When the current has resumed its normal 

value, the movement of the 
trode will immediately stop. There is there 
fore no risk of over-regulation although a 
returning mechanism is not provided. 
What I claim is:- 
In an automatic regulating apparatus for 

electric furnaces the combination of an hy 

piston and elec 
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draulically actuated piston for adjusting the 
furnace electrodes, an operating valve which 
is constructed so as to serve also as a reduc 
ing valve, which adjusts the velocity of the 
water flowing into or flowing out from the 
said cylinder according to the position of 
said valve, and an electro-magnetic actuat 
ing device acting directly upon said valve, 
and whose position depends upon the elec 
tric current or the power taken by said 
electrodes. 
In testimony whereof I have signed my 

name to this specification. 

JULES RETZ. 
Witnesses: 

MAURICE HUSIK, 
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