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- (No model. ).

To all whom it ma,y concern:
Be it known that I, ANTHONY ZELENY, a
citizen of the United States residing at ’\Imne-

apolis, in the county of Hennemn and State
of Minnesota, have invented eertain new and

useful Improvements in Multiplex Electrie

Thermometers; and 1 do hereby declare the
following to be a full, clear, and exact deserip-

tion of the 1nvent10n such as will enable oth-

10 ers skilled in the art to which it apper tams
- to make and use the same.

- My invention has for its objeet to pr owde
improved means for readily determining at a

reedlng-stetlon the tempemtme at va,rloue.

the novel devices and combinations of devices

hereinafter described, a,nd deﬁned in the
claims.

My improved device for accomphshmﬂ' the

26 above result may very properly be designated

as a ‘““multiplex electric thermometer 7 18

involves the use of a plurality of thermo-elec-

tri¢ circuits orcouples havingindividual ther-

mo-electric junctions and a common thermo-

25 electric junction. The common thermo-elec-
tric junction is preferably located at or in the
immediate vicinity of the reading-station, and
as its temperature is either known or capable
of being readily determined it may be desig- |

The individunal junctions are located at vari-

ous distant points, and as their temperatures.
~are to be determined by the use of the instru-

ment they may be properly designated as the
35 ‘““unknown-temperature” ]'unemons -

A galvanometer or reading instrument is
connected in one of the le_a,ds to the common
or known-temperature junction, and a switch
is also provided whereby any thermo-electrie
cireuit or couple may be closed into circuit
with the common thermo-electricjunction and
common galvanometer. - Otherwisestated,by

40

means of the switeh the common or known-

temperature junction may be balanced

45

the individualor unknown-temp erature junc-
tions, and the galvanometer will indicate the

temperature at eueh unknown-temperature or
The system involves other

distant junction.

novel and important features of construction,
all of which will hereinafter appear.

50

nated asthe ‘‘ known-temperature” 311110131011 |

against or made to react against any one of

-

|

This 1mpr0ved multlplex electric thermom-
eter is capable of a very wide range of differ-
ent uses; but in the drawings it isillustrated |
as epplied for determmmn‘ temperature at §5
different levels in a Seriee of storage-bins,
such as are used in grain-elevators.

Inthe drawingslike charactersindicatelike
parts throuﬂhout the several views.

Figure 1 is a view principally in diagram,
but with some parts shown in vertical section,
illustrating my improved device applied as

60

above. 1nd10ated Fig. 2 is a detall view in
plan, showing the switch and switechboard on
an enlarged sea,le
on the lme 33 0f Flﬂ' 2.

Fig. 3 is a vertical section 65
Fig. 4isavertical sec-
tion showmg in detaﬂ ) pmtlon of one of the

‘incasing tubes for the so-called ‘“individual”

or ““ unknown- temperature” junctions. Fig. :
5 is a view corresponding to Fig. 4, but 111115—- 70
trating a slightly-modified conbtruetmn of the
said tube. Figs. 6 and 7 are also detall views
in vertical section, illustrating modified con-
structions of the incasing tubes and of the
thermo-electric junctions supported thereby. 75
. The numeral 1 indicates grain-storage bins.
- The numeral 2 indicates a switchboard
havingcontact-pins 3. A switch-lever 4, piv-
oted to said switehboard 2, is provided at 1its

free end with a sliding contact-head 5, which 8o

GOOperates with . the eontact pinsg 3 and as
shown, is adapted to-be frletlonelly held in
1ts seb position by a spring- pressed pin 6.
(Beeb shown in Fig. 3.)

The numeral 7 indicates a suitable galva- 8g
nometer or other reading instrument Whlch 18
sensitive to current- ﬂew

The numeral 8 indicates the common ther-
mo-electric junction, and the numeral 9 indi-
cates the individual thermo -electric june- go
tions, the former of which is located. at the

'readmﬂ'-etetwn or in the vicinity of the gal-

vanometer and switch and the latter of which
are distributed at different points within the
bins 1. In the illustration given these ther- g¢
mo-electric junctions 8and 9are formed of cop-
per and German-silver wires twisted and sol-
dered together. Thecommon or known-tem-
perature thermo - electric Junctlon 8 1S ar-
ranged toreact againstor-actin opposition to 100
any “of the individual or unknown- -tempera-

_tme junctions 9 with whmh it 18 coupled.
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- This will be apparent by noting that the cop-
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per wires 10 and 10* are indicated by full
lines, while the German-silver wires 11, 11°,
and11’areindicated by dottedlines. Thesaid
wires 10 extend one from each junction 9 to
a different pin 3 of the switchboard 2. The
sliding contact-head 5 is connected to the cop-
per member of thecommon junection 8 by the
wire 10*, and the galvanometer 7 is shown as
interposed between the sections of said wire
10*.  The German-silver member of said com-
mon junction 8 is connected to the German-
silver member of all of the individual or un-
known-temperature junctions 9 by the com-
mon German -silver return-wire 11, having
branches 112,

The numeral 12 indicates a resistance-coil
afforded by what is known as a *““low-tem-
perature-coefficient” coil or wire-——that is, a
coll or body of wire whose resistance remains
approximately constant under varying tem-
peratures. The coil 12 isshown asinterposed
between sections of the return-wire 11, in the
vicinity of the common junection 8,and its con-
nections therewith areindicated at 122, These
connections 12* to some extent constitute
thermo-electrie junctions, and to prevent the
same from interfering with the proper actions
between the junctions 8 and 9 it is essential
that they be kept at the same temperature,
and hence equally balanced. TFor thisreason
the said coil 12 is preferably placed within a
tight box or inclosing compartment 13. The
thermo-electric junection 8 is also shown as
placed within a box or closed compartment
14, 1nto which also the lower or bulb end of
an ordinary thermometer 15 is placed.

The numeral 16 indicates a thermo-electric
junction of the same character as those de-
seribed, but which is located at a distant point
from the reading-station and is adapted to be

used for testing purposes—that is, for test-

ing the accuracy of the system. The Ger-
man - silver member of this junetion 16 is
shown as connected to the return-wire 11 by
a German-silver wire 11*. The copper mem-
ber of said junection 16 is connected to a pin
on the switchboard 2 by a copper wire 10V.
The said junetion 16 is also preferably in-
closed in a tight box 17, into which also the
bulb or lower end of an ordinary thermome-
ter 181s placed. This testing-junection16and
1ts connections are not an essential feature of
my invention.

To protect the wires and the junctions 9
from the grain or other material with which
the bins will be filled, they are preferably
placed within metal pipes or tubes, as shown

be properly supported within the bins, pref-
erably from the overhead bin-supports. (Not
shown.) To confine the air surrounding the

~ junctions 9 and prevent the circulation there-

65

of upward through the pipe 19, plugs 20 are
shown as placed within the said pipes.

In the construction illustrated in Fig. 5 the |

705,187

pipe 19 is provided with laterally-projecting
thimbles 21, in which the junctions 9 are in-
closed. The outer ends of the said thimbles
21 are shown as closed by caps 22, while their
inner ends are shown as closed by plugs 23.
Lhe construction illustrated in Fig. 6 is sub-
stantially the same as that illustrated in Fig.
4, the only difference being that the wires 10
and 11* are directly connected to form the
junctions 9.

The construction illustrated in Fig. 7 in-
volves the pipe 19 with projecting thimbles
215 but in this construction the thermo-elec-
tric junctions 9 project through and depend
from said thimbles 21, so that they may come
in direct contact with the grain or other ma-
terials stored in the bins. These depending
junctions 9 and their leads are of course in-
sulated from the pipe 19 and thimnbles 21. As
shown, insulating-clamps 24, applied to said
thimbles 21, hold the leads of the said junc-
tions. Instead of the metal pipes 19 hollow
fiexible cables, of wire or other suitable ma-
terial, may be used. It will also be under-
stood that the wires or leads 10and 11 where
they extend between the incasing tubes 19
and the switchboard 2 may be protected in
any sultable way—as, for instance, by being
formed into a covered cable. It will be noted
that by the use of the switehboard and switch
illustrated a very large number of distant in-
dividual or unknown-temperature junctions
may be coupled into circuit with the common
janction 8. In the drawings only six of these
individual junections 9 are shown, and hence
but six of the switehboard-pins 3 are used in
connection therewith.

T'he operation of the device described will
be substantially as follows: For one illustra-
tion we will assume that the common june-
tion S is kept at the constant temperature of
melting ice—to wit, 32° Fahrenheit. Now it
1s evident that if the temperature of the par-
ticular individual junction 9 which is cou-
pled into circuit with the said common junec-
tion 3 is also at the temperature of melting
1ce there will be no current-flow through the
closed thermo-electric cireuit or couple, for

the reason that the two thermo-electric june-

tions 8 and 9 are balanced against each other.
If, however, the temperature of the two junc-

tions thus closed into circuit are different,

there will be a flow in the one direction or
the other through the closed thermo-electrie
circuit or couple, and this flow will be indi-
cated by the galvanometer. So far as my
present invention is concerned the galvanom-

I eter may be made to read either in degrees
at 19 1n Fig. 4. These tubes or pipes 19 will .

directly or in volts or amperes, which are
capable of being translated into degrees.
However, it is my intention to use in connec-
tion with this system a galvanometer of the
general character set forth and claimed in a
companion application filed by me of even
date herewith, entitled ‘‘ Galvanometer.” By
the unse of my improved galvanometer the
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temperature of a distant individual junction "_
9 may be directly read even where the tem- | ¢

pemtme of the common or known junction 8
18 permitted to vary. The resistance or low-
vtemperature-coefficient coil 12 makes negli-
gible errors in readings due to different
lenﬂ'ths of various cu'emts and to change of
resistance in the wires of the system due to
varying temperatures.
coil serves to reduce to convenient lenﬂ'th the
divisions on the scale.

It will of course be understood tha,t any

suitable combmatlon of metal wires or leads ;

may be used to form the thermo-electric junc-
tions.

_ be used in some cases.

20

As already indicated, the device is ca,pa.blea
of a very wide range of use. It is of course

especially serwce&ble for indicating the tem-

peratures at various inaccessible pomts such
as within bodies or piles of grain contained

"~ in bins or coal contained 1in the bunkers of

20

vessels or in storage.

'The device 1s also very serviceable for in-
dicating the temperature at various distant i
points, whmh while accessible can be much

more convemently read from a common pomt
or station, such as the temperatures in the
various parts of cold-storage plants.

The device is of course ea,pable of a large
range of modification as to details of con-
struction and arrangement of parts within the

- scope of my invention as herein claimed. It
- will of course be understood that various

'35

other combinations of metals may be used

for the thermo- electric junctions and wir es of
the couples or thermo-electric circuits.

The expression ‘“‘galvanometer” is herein

- used in a very broad sense to include any

40

measuring instrument which is sensitive to

- an. electric current or to a difference of potr—*n-

45

50

55

tial.
The expression ‘“switech” is herein used in

a broad sense to cover all devices capable of

use to open and close the various circuits.
What I claim, and desire to secure by Let-
ters Patent of the United States, is as follows:
1. The combination with a walvanometar
and a switeh, of a plurality of thermo electric
circuits ha,vmg individual thermo - electric
Junctionsand a common thermo-electric jane-

‘tion, which common junction, by said - switch,
may be connected with any oppoammw%ﬂdl-

vidual junction, to complete the thermo-elec-
tric eircuit, substantially as desecribed. |
2. The comblna,tlon with a plurality of ther-

mo-electric counles having a common lead of | .

a different metal than that of the individual
leads, of a common galvanometer and aswitch

Furthermore,the said

For instance, iron and copper might

&3

for closing any couple into circuit with smd
alvanometer substantially as described.
3. Thecombination with'a switch and a gal-
vanometer, of a plurality of thermo- electrle_
circuits ha,v ng individual thermo - electric
junctionsand a common thermo-electric june-
tion, which common junction is in one of the
leads to sald galvanometer and, by said
switeh, is adapted to be connected with any
OppOblnﬂ‘ individual junetion, to complete the
thermo- electrlc circuit, substantially as de-

seribed.

4, The uombmamon with a ﬂ*alvanametel

60

70

and a switch, of a plurality of thermo-electric |

circuits ha,vmo* a, common return -lead and
provided Wlth individual thermo - electric
junctionsand a common thermo-electric junc-
tion, which common junction, by said switch,

may be connected with any cpposing individ-

‘ual junction, to complete the thermo-electric

circuit, substantially as described.

D. The combination with a ﬂ'a,lvanometer
and a switeh, of a plurality of thel mo-electric
circuits having individual thermo-electric
junctions, a common thermo-electric. junc-
tion, and a resistance coil or device in one of
the leads tosaid common junction, which com-
mon junction, by said switch, may be con-

75

30

nected with any opposing mdlwdual junc-

tion, to complete the thermo-electrie circuit,

substantmlly as described. -

6. The combination with a galvanometer
and a switeh, of a plurality of thm mo-electric
circuits of dlffe__lent length and resistance,
having individual ther mo-eleott 1¢ junctions,

acommon thermo-electric junction and a com--
mon low-temperature-coe

ficient resistance-
wire, which common junction, by said switch,

may be connected with any opposing mdlwd-'

ual junection, to complete the thermo-electric
circuit, substantially as described.

7 The combination with a plurality of ther-
mo-electric circuits and a switch, of a com-

mon branch of highresistance meludmﬂ‘ agal-

i vanometer, which common branch, by ‘said

switeh, 18 capable of being connected into any
one of the thermo-electric circuits, whereby
sald circuils, when successively closed, have
practically equal resistance enabling equal

differences in temperature to produce, in the
| said various circuits, equal deflections on the

common galvanometer, substantially as de-
scribed.

In testlmouy whereof I affix my swna,tum

1in presence ol two witnesses.

ANTHONY ZELENY.

Witnesses:
" ELIZABETH KDLIHER
E. D. MERCI—IANT
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