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To all whom tt may concerwn:

Be it known that I, GERorGE W. SARGENT, a
citizen of the United Sta,tee residing in the clty
of Reading, county of Berks, State of Pennsyl-

5 vania, have invented certain useful Improve-
ments in Aypparatus for Indicating the Mag-
netic Condition of Heating Metals, of which
the following is a specification.

The proper heating of masses of steel pre-

10 paratory partlcularly to subjecting them to 2,

hardening process or for annealing is recog-
nized as a matter of great importance. Ex-

cessive, insufficient, or uneven heating are all
‘highly ebJectloneble and various means in-

15 tended to mdlcete the temperature of the
metal while it is heating for subsequent treat-

. ment or working have been devised.
The object of - my invention 1s to prowde
means for directly and reliably indicating the

20 condition of the mass of heating metal inde-

pendently of the exterior temperatire to
which sucly mass of metal is subjected and
without disturbance of the heating metal or
. interference with the heating operation.

25 Itis a well-known fact that there is a so-

called *

while below it there is no such meolecular
change.

in working a mass of steel that it should hret
be s6 unlformly heated as to secure the same
molecular structure throughout.
ing for attaining a direct and positive indica-
35 tion of the condition of the heating metal I
make use of the -additional well-known fact
that steel is magnetic at temperatures below
this critical point and non-magnetic at higher
temperatures, my invention consisting in pro-

40 viding means for indicating the magnetic or
non-magnetic condition of “the mass “of metal

while the latter is being continuously subject-

ed to the action of a heatlng apparatus.
In the accompanying drawings 1 have illus-

45 trated a preferred form of apparatus adapted
to carry my invention into effect, which 1 will

now particularly describe, the distinctive fea- |

‘critical point” in the temperature of
steel above which crystallization takes place, | t

1t 1s essential to the securing of sat-
30 1sfact0r'y results in hardening or enneahn'a‘ or

In provid-

- tures being thereafter deﬁmtely pomted out

in the clelms
Figure 1 is a sectlenel elevatmn mdlca,ting 50
the construction of the apparatus and its ar-
rangement relative to the mass of metal being
heated. - Fig. 21sa cross-eectlonel Vlew on the
line # 2 of Fig. 1. -
A indicates the soft-lren core of an electro-_ 55

magnetic needle which is centrally mounted in

pivotal bearings 1 1, provided in an inclosing
tube B, which latterisitself inclosed, as Shown,
in a tubular water-jacket C, having w&terwa,v-' -
conduits 2 2, extending throufrh the wall D of 60 -
the furnace, as indicated. This conduit ex-

‘tension carries at its outer end a switch device

3, an indicator 4, and a battery 5 or other elec-
trical source. The tube B and jacket C may

be made of copper tubmg or any suitable ma- 65
terial adapted to permit the passage of the -
magnetic influence to the heating metal M in
the furnace, above which metal one pole 6 of
the magnetic needle is located. . The tube B
1scentrally supported in the jacket C,asshown, 70
by means of longitudinal wings 7 on the former

-engaging interior grooves in the jacket-wall,

sald wings serving as partitions whereby wa--
ter admitted through one of the conduits 2 is

1 caused to elrculate around the tube B and 75

thence through the exit-conduit 2 for the pur-
pose of cooling the magnetand the connections
extending therefrom through the conduits 2

One end of the wrapping-wire of the maor-
net 1s connected to a pole 8 of the battery 5 8o
through the cenduetmw—Ja,cket Candthe other
end threuo*h wires 9 and 10 to the switch-bed -
11, from _which it connects through the con-
tacting switch 3 and wire 12 with the other
pole 13 of the battery, when the needle is mag- 85
netized. The indicator 4, which may be an |
alarm, electric light, or other sultable signal,
1S d,rranged in a shunt—mrcmt having one con-
nection 14 to aswitch-bed 15, which is engaged

‘by-an arm of the switch 3, ‘and another con- 99

nection, meludmg wirés 16 and 17, to an in-
sulated post 18 in the tube B, located &d]a-'\

cent to the pole 6 of the meﬂ'netlc needle. -

When the switch is turned so as to engage



. | - - O g,U50

he beds 11 and 15, the needle will be magnet-
zed, and the indicator ‘will be operated or
ot, depending upon the magnectic condition
f the heating metal M. .So long ag'this heat-
ng metal remains substantially magnetic the
yole 6 of the magnetized needle will be de-
leoted toward it and the indicator will be op-
srated: but when the mass of metal has been
ufficiently heated to be approximately de-
nagnetized the needle will not be deflected so
xs to establish the shunt-circuit, and the fact
will be shown by the failure of the indicator
-0 show response to the magnetic influence.

It is evident that the form and arrangement
of the the magnet, of the protecting means
therefor, and of the indicator mechanism may
be readily varied from the specific construc-
tion shown and described without departing
from the spirit of my invention, and I donot
desire to limit myself thereto. - -

What I claim 15— RO

1. The combination with a metal-heating

apparatus of a magnet arranged to include 1n

its field the heating metal, and means for in-
dicating the response or non-response of the
heating metal to the magnetic influence.

9. The combination with a metal-heating
apparatus of a magnet arranged to include 1n

‘ts field the metal to be heated, means for in-
dicating the response or non-response of the 30
metal to the magnetic influence, and means for -
protecting the magnet from the heating ac-
tion. | - |
2 The combination with a. metal-heating -
apparatus of a magnet arranged to include1n 35
its field the metal to be heated, an indicator of °
the response or non-response of the metal to .
the magnetic influence located substantially
without the influence of the heating apparatus,
and indicator connections to the magnet.

'4. The combination with a metal-heating
apparatus of a magnet arranged to include 1n
s+ field the metal to be heated, an indicator of
the response or non-response ot the metal to
the magnetic influence located substantially 45
without the influence of the heatingapparatus,
indicator connections to the magnet, and a

. v . L . .
water - jacket inclosing said connections and
magnet. |

40

Tn testimony whereof I a{’ﬁx- my signature n 5 o

the presence of two witnesses. | o
GEORGE W. SARGENT. =

Witnesses: : |

- D. M.  STEWART,

W. G. STEWART.
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