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Pyrometers for continuous measuring of high
temperatures, especially for regulating purposes,
often consist of electric resistance elements form-
ing part of a bridge connection or the like. In
order to present an exactly reliable temperature
coefficient, such resistance elements should con-
sist of pure metals, for practical reasons gen-
erally in the form of wire. However, even the
most heat resistant of the pure metals, as plati-
num and its homologues osmium and iridium, are
sensitive at high temperatures to certain com-
mon impurities of the air, especially carbon
monoxide and dioxide. For this reason, resist-

ance elements for pyrometers have been made of-

platinum wire embedded . in glass or quartz.
However, glass becomes too soft at high tem-
peratures and at the same time rather highly
electrically conductive, and quartz attacks plati-
num under similar conditions. For these reasons,
pyrometers of this kind could not be employed
above temperatures of about 500° C.

It has now béen found that reliable resistance
element for pyrometers up to 1000° C. can be ob-
tained by enclosing g metal wire in porcelain,
steatite or similar ceramic material in an air-
tight manner. Such materials still retain their
shape up to 1500° C. and thereby efficiently pro-
tect the wire. " If such qualities are chosen which
are employed for high class electric insulators,
the conductivity even at high temperatures does
not become so high as to influence appreciably
the result of the resistance measuring. The same
applies to the glaze qualities generally used for
such porcelain. The glaze which can be used for
a resistance element for 1000° C. should still be
highly viscous at 1400° C. For this purpose, the
molecular proportion between SiO2 ‘and basic
oxides should be at least 5, and the latter should
also contain magnesia. Such a glaze does not at-
tack the platinum wire.

As a suitable example of the construction of
such a resistance element the following may
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conductor 4 led through the inner tube. The lat-
ter, as well as the leading-in conductor to the
other end of the wire, is preferably also made of
platinum or the like and with considerably larger
dimensions than the helical wire, so that a pos-
sible influence on the said conductors by corro-
sion or the more uncertain temperature thereof
do not appreciably affect the total resistance.
The porcelain tube glazed together with resist-
ance wire and leading-in conductors is introduced
into the closed end of a tube 8 made of a re-

‘fractory metal alloy, for instance chromium-

nickel-iron, said ftube being preferably suffi-
ciently long to reach through the furnace wall
and into the furnace with a length correspond-
ing to that of the resistance helix. At the other
end, the metal tube is preferably combined with
a space containing a connection plate. 'The con-
ductors inside said metal tube may be insulated
by surrounding porcelain or steatite beads.

A platinum wire of the aforesaid diameter and
of 1 to 2 meter length, forming part of a differ-
ential connection, as of a Wheatstone bridge, has
been found sufficient for creating a regulating
bower which can be amplified by means of trans-
ductors- (D. C. saturable inductances).

I claim as my invention:

1." A resistance element for pyrometers, com-
prising a porcelain core, a wire of a metal having
a high melting point and low chemical affinity
wound on said core, a porcelain tube tightly sur-
rounding said core and wire, and a glaze having
a-high point of fusion filling the space between
said core and tupbe and the interstices between
the windings of said wire and gas-tightly enclos-

ing said wire.
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serve, which is illustrated in the accompanying

drawing.

i is o slightly conical poreelain tube having an
external helical groove containing a fine plati-
num wire 2 (for instance round wire having a
diameter of 0.2 millimeter). After the tube and
the wire have been covered with a glazing mass,
a porcelain tube 3 which is slightly conical in-
ternally is applied outside them, and the whole
is heated to such a high temperature as to make
the glazing mass at least high-viscous so as to
fill out the interspace and enclose air-tightly the
wire in the helical groove as well as the return
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2. A resistance element for pyrometers, com-
prising a porcelain core, a platinum wire wound
on said core, a porcelain tube tightly surround-
ing said core and wire, and a glaze having a high
point of fusion filling the space between said
core and tube and the interstices between the
windings of said wire and gas-tightly enclosing
said wire.

3. A resistance element for pyrometers, com-
prising a slightly tapered poreelain core having
a helical groove therein, a wire of a metal having
a high melting point and low chemical affinity
wound in said groove, a porcelain tube having a
slightly tapered hollow space tightly surround-
ing said core and wire, and a glaze having a high
pointof fusion filling the space hetween said
core and tube and the interstices between the
windings of said wire and gas-tightly enclosing
said wire.
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4. A resistance element for pyrometers, com-
prising a porcelain core, a wire of a metal hav-
ing a high melting point and low chemical af-
finity wound on said core, a porcelain tube tightly
surrounding said core and wire, and a glaze of a
composition which is still highly viscous at

1400° C. filling the space between said core and.
tube and the interstices between the windings of

said wire and gas-tightly enclosing said wire.
5. A resistance element as claimed in claim .1

comprising also leading-in wires of considerably.

larger diameter than the wire wound on the
porcelain core.

6. A resistance element as claimed in claim 1
comprising also a tube of a chromium-iron alloy
surrounding said porcelain tube and leading-in
conductors.
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