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1o all whom it may concern:
Be it known ‘that I, Hexry Earr Brrem:

.LEE, citizen of the Unlted States, resident
of Fast Cleveland, county of Cuyahoga, and

State of Ohio, have invented a new and use-
ful Tmprovement in Temperature-Controlled

mode in - which I have contemplated apply-

fnqm ‘other inventions.’

This invention, pertaining as stated to
temperature controlled regulating devices,
relates- more especially- to an%m atus of this

sort wherein the desived regulation is effect-

ed through the medium of ah dctuatmo

~electric cireunit.

‘The control of lhc latter, {hen, is the ob-
ject in view, and it will be obviously im-

. ‘material whether such.actuating .circuit be

25

employed simply to 'give an alarm or to
directly affect heatlnv means, a damper, or
other mechanism.

‘Further. objects of the invention are to

. 'much simplify apparatus of this sort, also

to render the apparatus effective -over: wide
ranges of temperature, and at the same time

“leave the apparatus sensitive to very small

30
v 35
40
15

50

5.

changes of temperature at any portion of

“such rahge.

To the accomphshment of these and ve-

lated ends said 1mvention, then, consists of’
the méans hereinafter fully described and
_particularly pointed out in the claims,

The “ahnexed drawing and the following
agéription set forth in detful certain mecha-
nism embodyuw the invention, such dis-
closed means constltntmg, however, but one
of various mechanical forms in wluch the

‘principle of the invention muy be used.

Tni said annexed drawing ‘the figure is a
diagrammatic view of fempe ratire con-
trolled lwnlatlntr apparatus involving my
several unprovements

" Regunlating Devices, of which the followmga
s a b‘)(,(‘lfl(‘zltl()n, the principle of the in-
4
vention being herein explained and the best:

_ing that principle, so as to distinguish it

Tt has already been indicated that my in-
- vention chiefly concerns the arrangement of

the control cireuit in apparatus of the class
in hand, a relay being utilized in connection
with such control CH‘CUlt by the operation of
which the main, or ‘LCtu‘l(ln circuit may be

‘either closed or opened as "desived to' va

,110usly affect any- desired operating medm-
~'nism, be this'a damper. an alarm, or in.the
case of an electric furnace an electric switch,
or any other mechanism.

The control cir-

cuit is. characterized by the. employment
therein of a thermo-sensitive coil, such coil,
as will now be explained, being-so connected
in a net work of conductors that the Lhdnges
of resistance 'incident to tlie clianges in
temperature to which it 1s exposed will serve
to variously affect the relay aforesaid.
Referring, then, fivst of all to the form of
appn'atus illustrated in the figuré, the relay
will be seen to comprise an ordm‘wy ‘electro-
magnet A, one leg- @ of which “includes a
single coil a- wound in the ordinary fashmn,
the otheér o’ of which includes tivo con-
centrically wound coilg ¢ a* differentially
connected so that as long as the same current
flows through said coils there will be no
_resulting : magnetic field induced and mno’
actuation of the armature a® had. The dif-
"ferential relay thus constitited by said-two
differentially connected coils of such electro-
magnet, together
resistance A’ and another resistance A* are
arranged - (as_will be obvmus from an in-"
spection of the figure) in' the form»of o
Wheatstone bridge, wherein said two 'dif-
ferentially connected coils @@ a* constllute
the arms adjacent to-the thermo- Sengitive”
Tesistance.  The coil ¢ wound about’ the
dthier leg of the clectro-magnet is: connecteéd
“ieross such bridge in the same fashion as
the galvanometer is (n(lm{mlv included. In
the same arm with the thermo-resistance -\’
there 1s furthermore included an adjusta hle
resistarice A® as shown,  As a source of cuir-
rént abattery B adapted to be connécted 11y
the usual fashion to the respective coils and

vided or current may be taken from a light
or power ling' B’ as hereina fteL more par-
ticularly e*(plame(l. .

The main or a¢ luatmo anml is sho\\n
with threeleads «°, o, mrl @, and theimove-:
ient of the armature .« is adapted o com-
plete the civeuit through”the lead @, and
either the Tead «® or «® lepcmlmo on the
position of the armature as controlled l)V the
coils. ,

Having thus described the general ar-
mnfremuxt of apparatus enlering into my in-
ventlon. the manner of its opcratlon may be.
briefly set forth.

As%umuw that aetuation of  the 1'el-1v
armature is desived upon variation from any
desired temperature at thé point where the

variable resistance A® included in the same

“with the’ thermo-sensitive

resistances that enter into the bridge, is pro-.

thermo-sensitive resistance A7 is located, the.
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arm with the thermo-sensitive resistance is
acdjusted until, when said latter resistance
is subjected to the temperature aforesaid,
the bridge will be aceurately balanced. In
this state  of affairs, the current flowing
through the two differentially connected
coils @* a* have a counteracting effect, while
no current whatever will flow through the
coil ¢* that is wound on the other leg of
magnet A and connected across the bridge.
If now, however, the temperature at the
point-where the thermo-resistance is located

-varies in either direction, the resistance of

such coil will likewise vary and the balance
of the bridge be immediately destroyed.
Not only will there then be a current flowing
through the bridge coil of the relay but the
currents flowing through the coils of the dif-
ferentially wound magnet leg will no longer
be the same, and such coils will likewise be
effective. The coils on both legs will ac-
cordingly tend to actuate the .armature of
the relay. By reason'of these cbils having
obviously cumulative effect, an exceedingly
small change in the resistance of the thermo-

sensitive coil will suffice to cause the relay:

to attract the armature,

As illustrated in-the figure, the actuating
circuit. is shown with three leads a® o® o7,
whereby reversible operation of the mo-
tor or other device connected therewith may
be had. This, however, is immaterial, the
arrangement of this part of the apparatus
forming mo part of the present invention.

It is contemplated that in numerouns in-
stances where apparatus of the type in hand
may be employed, it wiil be more convenient
to utilize current off a line than to employ
a battery. In using a line, however, there
is this difficulty to be apprehended, namely,
that should the current through any failure
of the dynamo or power station be inter-
rupted, the regulating apparatus isinstantly
incapacitated for use, by reason of which
serious damage may result, depending upon
the character of the regulation effected
thereby. To guard against evils arising
from this situation I have accordingly de-
vised an auiomatic switch (see figure), by
means of which the cutrént from the lire
B’, as on 110 volt service, will normally be
used, but should this fail a*constant current
battery B will be automatically put in cir-
cuit., This device comprises simply a switch
b adapted to close either the battery or line
circuit, and simultaneously break the cther.
A spring: & connected with such switch
tends normally to close the battery circuit.
A high resistance relay 32, however, in shunt
with the line service is effective to retain
such switch open as long as current is flow-
ing through said line. If, now, such cur-
rent should accidentally, or otherwise, cease,

-the battery will be instantly thrown in eir-

cuit, Conversely, upon resumption of the

1,059,971

flow of current in the line, the battery will
be cut out without any further attention,
the operation throughout being entirely au-
tomatic.

Other modes of applying the principle of
my invention may be employed instead of .
the cne explained, change being nmde as re-
gards the mechanism herein disclosed, pro-
vided the means stated by any one of the
following claims or the equivalent of such
stated means be employed.

I therefore particularly point out and
distinetly claim as my invention:—

1. In apparatus of the character described,
the combination with a main circuit and a g
branched control circuit, of a differentially
wound electro-magnet having its coils con-
nected in the branches of said control cir-
cuit respectively, a thermo-sensitive coil
connected in one of said branches, a second
electro - mdgnet = connected across said
branches, and an armature for said electro-
magnets so connected in the main dircuit as
to aiternately make or break said circuit.

2. In apparatus of the character described, gg
the combination with a main circnit and a
branched control circuit, of a differentially
wound electro-magnet having its coils con-
nected in the branches of said control cir-
cuit respectively, a thermo-sensitive coil and
an adjustable resistance connected in one of
said branches, a second electro-magnet con-
nected across said branches, and an arma-
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“ture for said electro-magnets so connected

in the main circuit as to alternatively make 1q¢
or break said circuit.

3. In apparatus of theclassdescribed, the
combination with a main circuit, of a con-
trol circuit comprising a thermo-sensitive
resistance and three other resistances ar- 1ps
ranged to form a Wheatstone bridge, the
two resistances adjacent to said thermo-sen-
sitive resistance comprising the coils of a
differentially wound electvo-magnet,. an
electro-magnet connected across.said bridge 119
and eoiperative with the first electro-mag-
net, and an armature for said electro-mag-
nets so connected in the main circuit as to.
alternatively make or break said circuit.

4. Tn apparatus of the class described, the 115
combination with a main cirenit, of a con-
trol circuit comprising a thermo-sensitive
resistance and three other resistances ar-
ranged to form a Wheatstone bridge, the
two resistances adjacent to said thermo-sen- 120
sitive resistance comprising the coils of a
differentially wound electro-magnet, an ad-
justable resistance included in the same arm
with  said  thermo-sensitive resistance, an
electro-magnet connected across said bridge 125
and coiperative with said first electro-mag-
net, and an:armature for said electro-mag-
nets so connected in the main circuit as to
alternatively make or break said circuit.

5. In apparatus of theclass described, the 13¢
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combination with a main circuit,of a control
cireuit comprising a thermo-sensitive resist-

_.ance and three -other resistances arranged -
" to form a.Wheatstone bridge, the two re-

sistances adjacent to said thermo-sensitive
resistance comprising the coils of a differ-
entially wound .electro-magnet, an electro-
magnet: connected across said bridge and
- cobperative with said first electro-magnet,
10 gn-armatufe for said -electro-magnets so

connected in. the main cireuit as to alterna-
tively make or break said cirouit, and means
for holding said armature away from said
electro-magnets when an equilibrium exists
in said bridge. .
_ Signed by me this 9th day of June, 1908,
L H. EARL BEIGHLEE. .
Attested by— o
K. R. Roop,
Jxo, F. OpEruIN.



