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R 'To @ZZ whom it MAY CONCETT:

. Be it known that 1, A'\ITHONY AELENY a
© " citizen of the United Stetee residing at Mm-
~ neapolis, in the county of Hennepm and State

5 of Minnesota, have invented certain new and
- useful Improvemente in Electric Thermome-

ters; and I do hereby declare the following to

. be a full, clear, and exact description of the
o -mventwn such as will enable others skilled
in the art to Whleh 16 appel t.:tIIlS te mdke and

'-.":_I_e
. use the same. -
My present mventlon has fur 1te obgject to

N prev1de improved means for readily deter-

‘mining at a reading-station the temperature

‘broadly claimed in my prior application, Se-

~ rial No. 90,402, filed January 20, 1902 entltlea :

o “Multlplex electric thermometer.’
20

_sent)ed and defined in the claims.

‘The mventmn 18 lllllbtr‘?thBd in the eceom-'

- panying - drewmgs W helem 11ke characters

- views. - |
~ Figures1, 2 aud 3 are \flewe, pa,rtlv in ver-

' 'ftwal seetlon and partly in.diagram, jllustrat-

ing several forms of the thermo eleetrlc ther-

| 30

thermometer.

In Flﬂ'e 1, 2, 'end 3 the chareete1 2 1nd1—
. cates the earth the character z' a well of

small diameter bored into the earth to a point

" -below the zone of changing temperature, the
- 40 lower extremity of which zone 18 indicated by

~ the dotted line marked z2. The character «
indicates a galvanometer or similar instru-
mentof any smtable construction. The char-

~ acter b indicates leads constituting thermo-.
45
“_tric circuits comprises two thermo - electric -
| These thermo-electric cir-
- cuits are prefembly formed with one lead-
- wire of copper and the other of iron, which
leads are twisted together at their ends and

electric circuits. "~ Rach of these thermo-elec-

~ Jjunctions 0’ b, .

50
T preferably eoldered to form the thermo elee-

at a distant point or points, and relates gen-
erally to that class of devices disclosed .«,md_'

The invention consists of the novel devices
- and combinations of devices heremafter de-_'

indicate like palts thmuehout the Severel.

mometel deelﬂ'ned 111 accerdanee mth my m-,,

| trie ;junctlens b b2

| place.
- tion, taken centrellythroun‘hanlncesm plpe'

- or tube, which tube is preferably used in con- |
- nection with my- 1mpr0ved thermo eleetlle'-

‘thermo - electriec cirenit or circuaits.
thermo-electric junctions b’ and b?of a given
cireuit’ are of course arranged to reaetu_
The thermo electric

limits of temperature. -

nations of metal may be used to form the

- Of course ether combi-

leads and thermo -electrie ]nnctlone of the

The

against each other.
junctions b’ in all three of the erranﬂements

illustrated are located within the Well 2 be-
low the zone of changing temperamle of the
l'earth. .- The junctions b’ are in this way kept
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atr a constant temperature, and hence are

The

» The ﬂalva,nometers a

a suitable leedmﬂ' station,

wreduated in den'rees of tem-

‘herein designated as the ‘‘constant- -tempera- -
‘ture thermo electric junctions,” or, for short
‘¢ constant - temperature Junctmns
‘thermo - electric junctions b° are loeated at
‘different points the temperatnre of which or

of the surroanding spdee is to be determined.
In the drawings, Figs. 2 and 3, said ,]unctlene
b* are shown as located within different com-
partments 7, which compartments may be as-
sumed to be grain-bins.
temperature of the junctions b® will vary. w1th |
| the temperature of the compartments f, and
‘hence these junctions are herein designated -
as the ““variable-temperature thelmo elec-

trie ;junetlons,” or, for short, ‘‘var iable-tem-

‘perature JHHGDIOHS
are located at
‘which may be e,n office or any other deelred,

The dials of these two galvanometers

are prefereb |

70
As is evident, the
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perature; but in' some cases they might be

marked or otherwise provided with means

whereby they would. simply indicate certain

As elready indicated,

the galvanometer may beofany desired form,

a.nd in fact, the expression galvanometer”
18 herem used in a very broad sense to in-

‘clude any measuring ‘instrument which 1is

9o

sensitive to an eleetrle current or toa dlffer- )

‘ence of potential. | |
In Fig. 1 a single thermo- electrlc cireuit

with a single gelvenemeter meorporated
therein 1s illustrated. Tl:us 18 the elmplest

'form of the device.

In Fig. 2two thermo eleetrlc clrculte, ee,ch

having 1ncorporated therein a galvanometer,
are illustrated. In this arranﬂ'ement ‘how-

ever, the constant- temperature Junctlons of
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same well or compartment and are located in
the earth below the zone of changing tem-
perature. o o '

In Fig. 3a common galvanometer ¢ is by a
switch g adapted to be connected into either

of the thermo-electrie circuits. .In this con-

struction the constant-temperature junctions
b" arelocated in the same well below the zone
of changing temperature of the earth. The
expression ‘‘switch” is also herein used in a
broad sense to cover all devices capable of
use to open and close the circuits.

In a device of this character it is of great

importance that one of the thermo-electrie

Junctions of each circuit be keptata constant

temperature in order that the galvanometer

may give the properindication of temperature
of the other thermo-electric junction. Where

several thermo-electrie circuits are employed

with a common galvanometer, it is even of
greater importance that the constant-tem-
perature junctions of the several eircunits be
kept not only at constant temperatures, but

at the same constant temperature. Other-

wise stated, these conditions are necessary in
order that the several variable-temperature
junctions may for the same temperature
always give the same deflection on the gal-
This condition is accomplished
In-a most satisfactory manner by placing the
several constant- temperature junctions in
the same compartment, which compartment
1s located in the earth below the zone of
changing temperature.
sibility of change in temperature of the con-
stant-temperature junctionsisavoided and all
care, trouble, and expense of maintenance of

-this constant temperature is avoided.

To locate the constant-temperature junec-
tions 6" as above described, they are prefer-
ably placed within a metal pipe or tube Z,
which may be provided at its lower end with
a conical point &', which makes driving of the
pipe possible without digging a hole to form
the well. The junctions b are preferably
located in an air-chamber 2, left in the lower

In this way all pos- |

791,770

end of the pipe & below a plug %% Above

the plug %% the pipe I is preferably filled with
dry sand /* or other material which is a poor

conductor of heat. "

- What I claim, and desire to secure by Let-
ters Patent of the United States, is as follows:
1. The combination with a galvanometer,
of a thermo-electric cireunit having constant-
temperature and variable-temperature ther-
mo-electric junctions, the constant-tempera-
ture junction being located in the earth be-
low the zone of changing temperature, and

the variable-temperature junection being lo-

cated at a point, the temperature of which is
to bedetermined, substantially as deseribed.
2. The combination with a galvanometer,

of several thermo-electrie cirenits, each hav-

ing constant-temperature and variable-tem-
perature thermo-electric junctions, the con-
stant-temperature junctions being contained
in the same compartment and located in the

earth below the zone of changing tempera-

ture, and the variable-temperature junctions
being located at different points, the tem-
peratures of which are to be determined, sub-
stantially as deseribed.

3. The combination with a galvanometer
and a switeh constructed to connect the gal-
vanometer with any one of a plurality of
thermo-electric circuits, of said plurality of
thermo-electrie circuits having constant-tem-
perature and variable-temperature thermo-
electric junctions, the constant-temperature
junctions being located in the earth below
the zone of changing temperature, and the
sald variable-temperature junctions being lo-
cated at different points, the temperatures of
which are to be determined, substantially as
described. | : |

In testimony whereof I affix my signature
In presence of two witnesses.

ANTHONY ZELENY.

Witnesses:
ELIZABETH H. KELIHER,
Y. D. MERCHANT.
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