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In the electric furriaces of the resxstanee type,
use 1s generally made of dévices adapted for alito-
matically cutting off the current from the heating
devices when the desired temperature Is attained
at a glven point in the furnace, and for again
supplying the current when the temperature at
this point again becomes reduced.

The drrangement which consists in selectihg
the place for taking the temperature at a polnt
negr the pleces or objects which are to be héated
in the furnace at a given temperature, {s well
known and In current use, but although the tem-
perature of the pieces Is thus exactly regulated,
the tempeérature of the héatihg devices Is fixed
only between this lower limit and an upper lmit
which depends upon the conditions of transgmis-
sion of heat in the furnace between the hbsting
devices and the pleces to be heated,

For this reascn, the temperature variations of
the heating devices of the furnacé may oftén
reach considerable values, and chiefly, for in-
stance, when 4 protecting screen of refractory
ceramic material is placed between thé plecés to
be heated and the heating devices of the furnace.

When the température is very high and is near
the maximum admissxble limit for a glvén alloy
of which thé heating devices 0f thé furnape dre
made, any great and frequent changes of tem-
perature will hasten the oxidizing of the alloy,
and this latter will also be damaged.

In order to obviate this drawback, the place of
taking the regulating temperature is sometimes
selected at a point near the heating devices, whose
operating temperature is thus fixed in a deflnite
manner. This arrangement will provide for the
maximum life of the heating devices, but 1t will
not give any exact indication of the temperature
of the pleces or objects to be heated, and the con-
dition of thermal equilibriumn between these pleces
and the heating devices of the furnace requires a
long time to establish. Accordingly, this method
is only used In practice for continuous furnaces
or for furnaces whose temperature 1s to be kept
up for a long time.

The object of the apparatus according to the
invention is to obviate the above-mentioned
drawbacks.

For this purpose, and in conformity to the in-
vention, use is made of two devices for taklng the
temperature, such as pyro-electric couples, one of
which is placed near the pleces to be heated, and
the other near the heating devices, as well as an
external apparatus which is adapted to reduce,
according to the temperature of the pleces and
according to a predetermined formula, the maxi-
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mum temperature which can be attdined by the
heating devices of the furnace, and the regula.tlng
of the temperatitre of the furnace 1s effected upohl
these latter. )

This will ptovide for a very sthall tenmiperature
varigtionr in the heating devices, and this will
practically depend only upon the sensmveneSS of
the regulating pyrometer, while the difference of
temperature hetween the heating devices #xd the
pteces to be heatéd which isa max:mum at the
start, wl]l tend towards zefo deccording ms the
piects become hedted,

At:cording fo ohe feature of the inventlon, use
is made of two pyro-electric couples which ta.l&e
the temperature respectively at the heatlng de-
vites and at the pieces to be heated, and which
act upon two sepaﬁrate pyrometers whxch might
in fact bé assémbled in a single 1nstrument The
furnace is regulated by the pyrameter used for
the hedting devices, wlilch is arrariged as a regu-
lator. ‘The pyrometer for the pleces to He heated
will modify, by mechsanical means acting upon the
regulating part of the pyrometer for the heatmg
devices, the temperature for which the tempera-
ture regulator comes into action, according to a
predetermined forﬂm]d. depending upon the
measired temperature of the pieces,

In another feature of the inventlon, the two
pyrometers are qulte infépendent from a me-
chanical point of view, and the pyrometer for the
pieces will modify the regutating of a potentiom-
eter whose difference of potential is determined
according to e given formula, depending upon the
temperature of the pieces., The couple which
shows, In units of electromotive force, the tem-
perature of the parts, is connected In series with
this potentiometer, and the regulating pyrometer
measured the sum of these two values,

According to another feature of the invention,
only a single pyrometer is employed, using as the
formula for the temperature varlatlons of the
heating devices, the formula for the variations of
the electromotive force of the couple showing the
temperature of the pleces to he heated. These
two couples, having the same characteristics, are
connected In series, and the regulator measures
the sum of the electromotive forces of these two
couples,

According to another feature of the invention,
the above-mentioned device {s completed by a
pyrometer for temperature regulation which is
separately controlled by the couple showing the
temperature of the pieces to be heated, in such
manner that for a given temperature of said
pleces, the regulation made upon the two couples
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is cut off, and then restored it the temperature
of the pleces becomes lowered. This 15 carrled
out by a serles connection hetween two controlling
contacts actuated by the two regulators, and the
current supplied to the heating devices will de-
pend upon the closing of these two contacts.

For the better understanding of the manner in
which the invention may be carried into effect,
reference is made to the accompanying drawing
which shows a constructional form of a pyro-
metric device comprising two pyro-éleviric
couples connectes in parallel,

The two couples ¢ and b are located respec-
tively near the pleces and the heating devices,

The sald couples are connected in parallel
through two resistances A and B, for a given
position of the hand-operated or automatic
switeh C.

A leakage resistance R 15 connected to the
terminals of the combination of the couple b and
the resistance B.

The pyro-eleciric regulator P measures the dif-
ference of potential at the terminals of the re-
sistance R, or at the terminalsof the couplea alone,
according to the position of the switeh C, and
when it operates, it opens or closes the circuit of
the heating devices by its actlion upon the distant-
control switch I.

The operating point of the regulator corre-
sponds to the measurement, by the pyrometer, of
the electromotive force produced by the couple a
alone when the pieces are at the proper tempera-
ture, 1. e,, when the regulating pointer is placed,
on the pyrometer scale, at the proper temperature
to be obtalned for the pieces..

The different ohmic resistances of the parts of
the cireuit are such that the regulator will oper-
ate, during thé measurement made upon the two
coupled together, when the temperature of the
heating devices attains the maximum determined
by the chosen regulating formula, while the
regulating pointer remains in the position above
mentioned.

If E and B’ are the electromotive forces pro-
duced by the respective couples & and b, and Ey
the electromotive force of the couple a correspond-
ing to the adjustment of the regulator, the
formule for regulation has the form:

E'=E1+KE1{p(E1-E)
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The values of the two factors p and K depend
upon the ohmic resistances of certain parts of the
circult, and they can be ad)usted independently
of one another by regulating the ohmic resistances
in question.

When the charge in the furnace Is being heated
up, any possible overheating of the heating de-
vices Is determined at each instant by the product
of the factor » and the difference of temperature
between the maximum specified for the pileces and
the actual temperature of these latter at the time
of the control by the regulator, but taking due
account of the formula for the action of the
couples,

During the maintenance of the pieces at the
proper temperature, the amplitude of the varia-
tions of temperature of the heating devices can-
not exceed the fraction K of the temperature of
the pleces, for instance 2% of this temperature.

In normal action, the switch C is in the position
hereln represented, and the measurement is made
on the two couples together. When the sald
switch is placed in the other position, the pyrom-
eter will show the temperature of the pieces.

The switch C may be operated:

a—Manually, in crder to control the tempera-
ture of the pleces at all times;

b—Perlodically, in order to provide successively
for the regulation of the furnace according to the
two coupled together, and then according to the
couple used for the pleces, taken separately;

c—At the same time as the operating of the
switch I, for the supply of the furnace, In order
to put the heating devices out of use on the com-
bination of the two couples, and to put them in
use according to the sole temperature of the
pieces.

d—Independently by the regulator, in such way
that when it takes the position which is not
shown, it will serve at the same time to put the
heating devices out of use, and when it returns to
the position indicated, this movement will put
the heatlng devices In use after a certain time
which 1s sufficient to allow a control by the regu-
lating pyrometer to take place in the meantime
on the combination of the two couples, thus act-
ing for or against the order in which the heating
devices of the furnace are agaln put in use,
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