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To all whom it may conceir:

Be it known that I, CHARLES A. HALE, a
citizen of the United States, and a resident
of Cleveland, county of Cuyahoga, and State
of Ohio, have invented certain new and use-
ful Improvenents in Thermostatic Regulat-
ing Devices, of which the following is a speci-
fication, thie principle of the invention being
herein explained and the best mode in which
Ihave contemplated applying that prineciple,
s0 as to distinguish it from other inventions.

In the accompanying drawings, Figure 1
represents a diagram of my improved ther-

mostatic regulating device, illustrating the.
_electrical connectionsand details of thesame;

Fig. 11, a side view of the check and draft
operating mechanism, and Fig. I1I a diagram-
matic view of the device, illustrating the elec-
trical and mechanical connections of the sev-
eral parts.

While the device is illustrated as employed
for regulating the draft to a fireplace and the
admission of eold air for a heating-furnace,
the device is eapable of application to numer-
ous other purposes, such as the regulation of
ventilation and temperature of buildings by
opening or closing windows or other ventilat-

.ing means; to the opening of exits in build-

ings containing a large number of persons
whenever the temperature at the thermostat
rises to a certain point, such as in case of a
fire; to set extinguishing apparatus in playin
case of a fire, or for any other purpose where
a change in the temperature at the thermo-
stat requires certain mechanical movement
to be performed. )

The thermostat may be of any suitable or
desired construction, and consists of a com-
pound bar A and two contact-points ¢ and o'
A two-point switch B is arranged to have a
wire ¢, which is connected to the compound
bar of the thermostat secured to one of its
contacts. A wire ¢' is secured to the other
contact of the switch and to the contact-point
a, toward which the compound bar of the ther-
mostat will bend onreduction of temperature.
A wire ¢® extends from the pivot of the switch
toabattery C. An eleetric bell D is arranged
at a suitable point where its alarm is most
liable to be observed, and said bell has a wire
¢ connected to one of its posts and to the

battery and a wire ¢* connected to the other
post and to an insulated contact upon the op-
erating mechanism, which contact will later
be referred to. :

The operating mechanism E is provided
with a metallic. frame E', insulated from ifs
support and having journal-bearings for four
shafts, respectively lettered E* F, G and I
The shaft E? carries a sprocket-wheel e, over
which a chain ¢ passes, and a cog-wheel ¢
A weight ¢®is attached to one end of the chain
and a crank e¢*is secured upon a shaft to serve
as means for winding the weight. The cog-
wheel ¢ drives the shaft ' by suitable gear-
ing, and said shaft again drives the shafts G
and H, whichlatter shaft carries afan f, which
retardstherevolution of the elockwork. The
shaft F has cranks secured to it, by means of
which the draft-door m and the cold-air check
m' for the furnace M may be operated, said
crankshaving suitable flexible connections to
said draft-door and cold-aircheck. Theshaft
has furthermore a disk £, having two diamet-
rically - opposite flattened portions in its pe-
riphery, and a radially-projecting arm f'.
The disk f bears with its periphery against
an armature J of an electromagnet J', said
disk being at such distance above the arma-
ture that it will keep the armature depressed
and in contact with the poles of the magnet
when the unbroken periphery of the disk is
in contact with the armature, while it will al-
low the armature to rise from contact with the
poles of the magnet when the flattened por-
tions of the periphery of the disk bear against
the armature. The armature is secured to a
spring, which serves to raise it when released
from the attraction of -the magnef, and the
armature has, furthermore, an arm j, which
may engage the fan and stop the same when
the armature is raised by its spring.

Two metallic strips or brushes K and X'
are arranged one at each side of the shaft F,
80 that the end of the arm f' upon the same
may have alternate contact with said brushes
when the shaft is revolved. - A wire ¢’ con-
nects the brush K and the contact-point o of
the thermostat, and a wire ¢® connécts the
brush K’ and the contact-point ¢’ of the ther-
mostat. A metallic spring-switch L is se-
cured upon and insulated from the frame, and
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the rigid end of said switch is connected to
one terminal of the coil of the electromagnet
by a'wire¢’. The other terminal of the mag-
net-coil is connected to the battery by a wire
¢®. The spring-switch bears normally against
a contact-stud [ upon and in electrical con-
tact with the frame, and the switch may be
raised into contact with a contact-stud I'—in-
sulated from the frame and connected to the
bell by a wire ¢4 as above referred to—by a
lug €% projecting from the unweighted end of
the motor-chain ¢’. The end of the spring-
switch is covered by an insulating-sleeve [,
which prevents short-cireuiting through the
chain. The weight will thus raise the spring
when it has run down and requires winding,
thereby closing the alarm-circuit and ringing
the bell.

In practice the thernmostat is supported at
some counvenient place where it will be ex-
posed to any change in the temperature gen-
erated by the furnace. The bell is arranged
ata place where its alarm will be conveniently
noticeable, and the draft and check operating
mechanism is arranged conveniently near to
the furnace, with its crank-arms suitably con-
nected to the cold-air check and the draft-
door of the furnace by means of cords, chains,
or other flexible connections, which are suit-
ably guided by pulleys or other means to si-
multaneously open the check and close the
draft-door, or vice versa. The electric-wire
connections between the several parts of the
apparatus are suitably strung, and the appa-
ratus is then ready for operation assoon as the
weight has been wound up. The thermostat
is suitably adjusted in such manner that any
change in the desired temperature will cause
the compound bar to close the circuit at either
one or the other contact-points, the compound
bar closing against the contact-point ¢’ by in-
creasing temperature and closing against the
contact-point a by decreasing temperature.
We will now assume that the témperature is
rising above the desired degree, in which case
the compound bar will, as above stated, close
the ¢ircuit at the contact-point «'. The cir-
cuit will thus pass from the battery through
the two-point switch, the wire ¢, the compound
bar, the contact-pointa’, the wire ¢f, the brush
K’; the arm f”, the shaft ¥, the frame of the
draft and check operating mechanism, the
stud I, the switch L, the wire ¢7, the coil of
the magnet, and the wire c® back to the bat-
tery. The magnetwill thus be energized and
will attraet its armature, so as to allow the
fan to be released and the clockwork of the
operating mechanism to be revolved. The
mutilated disk f upon the shaft F will keep
the armature depressed until said shaft has
made a one-half revolution, and the crank-
arms upon said shaft will by their revolution
cause the cold-air check to be opened and the
draft-door to be closed, thereby reducing the
temperature. When the shaft F and its mu-
tilated disk have made & one-half revolution
and the check and draft have been changed,

the armature may again be released against
the flat portion of the periphery of the mu-
tilated disk, so that the stop-arm § will en-
gage the fan and stop the latter. It is obvi-
ous that the circuit has been broken as soon
ag the arm f' has left the brush K, and that
another circuit may be established through
said arm f’ and the brush K after the shaft
has made its one-half revolution, as the arm
then bears against said last-mentioned brush.
‘When the temperature now becomes reduced
below the predetermined degree, the com-
pound bar will close the circuit against the
contact-point a, thus forming another circuit
from the battery through the wire ¢?, switch
B, wire ¢, compound bar A, contact-point a,
wire ¢/, wire ¢*, brush K, arm f/, shaft F,
frame ', contact-point [/, spring-switch I,
wiie ¢7, the coil of the magnet and the wire
¢® back to the battery. The armature will
again be attracted, the ¢lockwork will again
be revolved, and the draft and check will
again be changed so as to cause the draft to
be opened and the cold-air check to bie partly
closed. Thearm f’ will now dgain bein con-
tact with the brush X', so that the device will
again be ready to operate by increasing tem-
perature. When the weight has run down
the lug €° upon the chain will engage the end
of the spring-switch and raise the latter out
of contact with the stud ! and into contact
with the stud /', thereby closing the bell-cir-
cuit and causing the bell to ring, while at the
same time cutting out the cireuit for the op-
erating mechanism. When the furnace for
some cause or other requires attention and
again is to be started up, with draft beneath
the fire-place and the cold-air check partly
closed, the switch B is turned so as to ¢onnect
the battery-wire ¢* with the wire ¢ leading to
the brush K, whence the circuit will be con-

tinued through the shaft ¥ and the fraie of .

the operating mechanism to the magnet, en-
ergizing the same and releasing the mechan-
ism, which will start the draft and partly close
the cold-air check. This above-described ac-
tion will talke place if the compound bar is at
rest between the two contact-points and the
arm /' upon the shaft T isin contact with the
brush K. If the compound bar is in contact
with the ‘““hot” contact-point ¢, the current
will cause the operating mechanism to closé
the draft, whereupon the shifting of the switch
will reverse said movement. If thecompound
bar is in contact with the “‘cold” contact-
point a, the shifting of the switch will have
no effect, as the same circuit will be closéd
by shifting the switchi as by having the com-
pound bar close contact with thé ¢old con-
tact-point a.

‘What I claim ig—

In a thermostatic regulating device, the
combination of aclockwork for operating the
temperature regulating devices and provided
with a projecting lug upon its drive mechan-
ism, a source of electricity, a thermostat in
the circuit of said souree, an electric alarm
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in another circuit connected to said source
and normally open, an electro-magnet in the
circuit of the thermostat and connected to be
energized from the action of the latter and
5 having an armature provided with a stop
adapted to stop and release the operating
clockwork, and a spring switch having its
free end in the path of the lug upon the drive
mechanism and normally closing the circuit

1o of the thermostat and electro-magnet and

closing the alarm circuit when engaged and
moved by the lug upon the drive mechanism,
substantially as set forth. _

In testimony that I claim the foregoing to.

be my invention I have hereunto set my hand 15

this 4th day of January, A.D. 1894,
‘ CHARLES A. HALE.
Witnesses: .

‘WM. SECHER,

J. C. TURNER.




