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70 all whom it may concern: '

Be it known that I, Monroe'S. Craw-
SON, a citizen of the United States, resid-
ing in the city, county, and State of New
York, have invented certain new and useful
Improvements in Temperature-Indicating
Devices, of which the following is a specifi-
cation. . :

My invention relates to devices for indi-

cating the temperature of furnaces, retorts"

and the like and refers particularly to an

perature in retorts used with my improve-
ment in oxygen generators for which Let-

ters Patent ‘No.. 964,492, were issued to me.

on July 19, 1910, . _
The object of my invention is the im-
provement of means for detecting changes
of temperature in the retort consisting in se-
curing a bar of metal thereto widely differ-
ing from the metal of the retort in the ther-
moelectric series, and connecting said bar
to one pole of a galvanometer, while the

other pole of the galvanometer is-connect- |

_ed to a pipe or other metal structure secured

to the retort and at a distance therefrom so
as not to be influenced by the heat of the
retort. - v -

My invention will be described in- detail
hereinafter and illustrated in the accom-
panying drawings in which— »

.~ Figure 1 is a side view showing a retort
such as used in my oxygen generator appa-
ratus and showing my temperature indi-
cating device applied thereto, Fig. 2, a top
plan view, and Fig. 3, a sectional view of a

- retort showing a modified form of thermo-
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ile. ,
P In the drawing similar reference charac-
ters indicate corresponding parts in all of
the views. . : :

The retort 1 is constructed of any desired
metal such for instance as iron and has a
pipe 2 tapped into it whith as stated in the
U. S. Patent #964,492, above referred to, is
provided to convey ozone from a suitable
generator, not shown, to the retort.

As in.oxygen generation it is important to
know the exact temperature of the retort at
all times I provide a temperature indicating
device employing the principles of thermo-
electricity in which 3 indicates a galvanom-
eter of standard type having ifs positive
side connected by means of a wire 4 with a
thermopile of which one electrode consists of

a retort 1 and the other electrode of a bar

5 of any metal having a thermoelectrical dif-

ference with the retort, as, for example, the.

retort being of iron the bar 5-could be made
of German silver. The end of the bar 5
where secured to retort 1 is preferably made
wider as shown at 6, and welded or other-
wise secured to the retort opposite its middle
so that the galvanometer will at all times
register the mean temperature of the retort.
The negative side of the galvanometer 3 is

connected by wire 7 with pipe or tube 2 at

a point remote from retort 1 so that the heat
thereof will not reach it and set-up a-coun-
ter electro-motive force action. :

In Fig. 38 is illustrated a modified form
of thermopile in which the retort 11 .is
formed with an opening.12 in its side to re-
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ceive a tube 13 of iron or other metal, hav- - .

ing' a plug 14, in its inner end, of German .

silver or other metal differing from the
metal of the tube in the thermoelectric series,
and securing thereto the wire 15 connected
to the positive side of the galvanometer.

T have shown and described a retort such
as used in generating oxygen but it will be
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apparent that it is adapted to other forms of -

retorts and furnaces so that I do not limit
myself to the structure shown and described
nor to the metals-stated in the thermopile as
other metals may be employed -without al-
tering the spirit of my invention. It will

-also be apparent that in retorts not employ-

ing a pipe 2 as well as in retorts employing

‘the pipe I may make the negative side of the

galvanometer in contact with some - other
metallic appendage of the retort, such a

structure being readily apparent to any.

person either skilled or unskilled and con-

-sidered to be not necessary to be illustrated.

Having thus described my invention what
I claim is— : b -

1. In combination with a metal retort, and
a pipe tapped into the retort, a temperature
ingicating device comprising a galvanometer,
a bar of metal having one end formed wider
than the remainder of the bar, said wider
portion of the bar being secured fo the re-
tort and forming an'electrode, which with
the metal of the retort as the other electrode,

constitutes a thermopile, said bar being con- -

nected with the positive side of the gal-
vanometer, and the negative side of the gal-
vanometer being connected with the pipe
aforesaid at a point remote from the retort.

2. A temperature indicating device, com-
prising in combination a metal retort, a
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- prising-a thermopile one element of which
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.pipe tapped into the retort, a galvanometei‘,
-a bar of metal having a different thermo-

-ter is connected with the aforesaid pipe at a

electric potential from the metal of the re-
tort, and secured thereto, thus forming an
electrode, which with the retort as the other
electrode constitutes a thermopile, there be-
ing means whereby said bar of metal is con-
nected with one terminal of the galvanome-
ter and the other terminal of the galvanome-

point remote from the retort.
3. A temperature indicating device com-

1s a retort, and the other element of which
is a metal bar secured to the retort and hav-
ing a diffeérent thermo-electric potential there-
from, said metal bar being provided with ad
enlarged body portion for attachment with’

1,004,530

the retort; a galvanometer; and connecting
means for connecting the galvanometer with
the thermopile.

4. A temperature indicating device com-
prising a thermopile one element of which
1s a closed retort, and the other element of
which is a metallic member secured on the
outside of the retort; and having a thermo-
electric potential differing from that of the
material of the retort; a galvanometer; and
connecting means whereby the thermopile is
electrically connected with the galvanometer.

In testimony wherof I hereto affix my sig-
nature in the presence of two witnesses.

' MONROE S. CLAWSON.

Witnesses:

H. D. Assorr, _
C. Lopez DE VICTORIA, o
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