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(No model.)

o To all whom it may concerw:

" Beit known that I, Wrrriam A. CONNELLY,
a citizen of the United States, residing at Bos-
ton, in the county of Suffolk and State of Mas-
sachusetts, have invented a new and useful
Improvement 1in Heat-Regulating Apparatus,
of which the following is a specification.

The object of my invention is to produce a

“device for automatically regulating the valves
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of a radiator employed for heating a room or
other place, 80 as to maintain an even temper-
ature, or for the regulation of dampers or ven-
tllators

- The'invention consists of certain detalls of
construetion, as hereinatter fully set forth, and
pointed out in the claims.

Figure 1 represents a front view, partly in
section, of a device embodying my invention
secured to the pipes of a radiator., Hig. 21sa
vertical transverse section taken on the line
vo of I'ig. 1.  I'ig. 2* represents an end view,
side view, and plan, respectively, of the switch
for throwing the worm-wheel into or out of
oear with the worm on the driving-shaft. Fig.
3 represents the rear ol a radiator with the
deviee applied thereto. Iig. 4 1s a horizontal
section taken on the line ww of Fig. 3. Figs.
5 to 11 are detail views of various parts.

A represents a radiator; B B/, the supply
and return valves; C, a battery, and D a ther-
mostat.

E is a casing secured to the pipes of the ra-

diator A by means of clamps, and F is a shaft |

that passes through the casing and extends
beyond the rear of the radiator.
shaft I' is mounted, but so as to revolve inde-
pendently of the shaft, a cog-wheel, G, pro-
vided near its edge with a series of pins, b, and
upon the shaft is also mounted a plate, H, pro-
vided at its lower end with ears ., in which 1s
pivoted a pawl, I, the tail of which is held in
contact with the face of wheel G by aspring, g.
This end of the pawl is provided with a pin
or stud, /. When the wheel G Is caused to
revolve the shaft I' is carried with 1t by one
of the pins & coming into contact with the end
of thepawl 1. A motor, preferably consisting
of two field-magnets, J, and an armature con-
sisting of four spools, K, 1s mounted upon a
plate, L, which is secur ed 0 a shaft, M. Upon

Upon this

and a worm, P. The shalt M 1s journaled at
one end in the casing I, and at the otherend in
an adjustable bearing, «, and 18 caused to ro-
tate by the action of the electnc current in the
magnets, Theworm Pisingear with a worm-
wheel, (), mounted upon a sleeve R, supported
upon a shaft or pin, o, secured to t-he back of
the casing B. Onthesleeve R is also mounted
a pinion, T, which 18 in gear with the cog-
wheel G. |

On the end of the shaft F that extends to
the rear of the radiator is secured a pinion,
U, (see Fig. 3,)and an arm, V, 1s also fulerumed
upon the shaft. On one end of arm V 18
mounted a cog-segment, W, that is in gear
with the pinion U. The other end of the arm
is provided with an adjustable weight, X, the
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number of teeth in the segment W being about

double the number of teeth in the pinion U.
Connected to the cog-segment W is a rod, Y,
the lower end of which passes through a block,

Z, which forms the fulerum of a toggle-joint

formed by rods c ¢, the outer ends of which
are connected to beli-crank levers d d, that
operate the valves B B'. These bell-crank le-
vers are fulerumed on the yoke e¢of the valve,
(see Fig. b,which is a section taken on linez x
of Fig. 3,) and the end 1s bent in and forked
to fit around the valve-stem, as shown in Ifig.
6, which is a section taken on line y y of Iig.
3, a spring, i, being placed around each of the
valve-stems to assist 1n opening the valves.
The block Z and ends of the rods ¢ ¢ are con-
nected together, as shown 1n enlarged view in

Fig. 7, which is a side view, and In Fig. 8,

which is a section taken on line Z 7 of Fig. 9,
and to compensate for the expansion and con-
traction of the rods, so as to keep the valves
firmly seated, I place around therod ¥ aspiral
spring, 7, which is kept from sliding upward
by a washer, £, secured to the rod Y.

Instead of connecting the rods, as above de-
seribed, a block, Z/, of T form might be em-
ploy ed, as Shown in IFig. 9.

In the casing It 1s secured a switch. plate, /,
of wood or other non-conducting mater 1,,L1
(also shown detached in Fig. 10,) pmvlded
with two contact-points, m n, the fuler um p of
the switch-bar ¢ forming a third, the point m
connecting with the motor, the point n con-

this shaft are also mounted a commumtor, N, | necting with the electric magnets 1 1, and the
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point p with the insulated plate » of another |
switch, s. The switeh-bar ¢ consists of a picce
of metal falernmed on the post p, one end of
the bar being made T-shaped to make the con-

5 nections with the points m #n. The other end
18 formed hollow, in which is inserted a block
of rubber or other insulating material, into
which is secured an eye, ¢, to which is hinged

a hook, u, provided with a spring, v, (sce Fig.
ro 11,) at the back, the end of which rests upon
~ the projection or point 1w, to retain the hook in
the various positions to which i1t ismoved. A
compensating-spring, &, is secured to a small
projection on the hook and to the plate [, and

L5 another compensating-spring, ¥, is held at one
end to the end of the switch-bar ¢ by being
slipped over a pin, on which it is free to turn,

and at its other end it 1s held to the plate ! by

a pininlike manner. The object of the spring

20 ¥y 18 to complete the throw of the switch-bar ¢
and to maintain the contact in its required po-
sitions. The spring « is to draw the fork into
a straight position when the switch-bar is in
contact with the point .

25 The switch s consists of a bar provided at
one end with a slotted segment, s, set on a
skew, which fits In a groove in the sleeve R,
so that when the switch-bar is moved one way
or the other by the handle z it will move the

30 sleeve R one way or the other, thus throwing
the gear T 1nto or out of gear with the wheel
(3, and makes or breaks the electrie cirenit by
contact with the plate 7. . ~

1 1 are electric magnets secured to the cas-

35 ing. " Above these magnets is an armature, 2,
pivoted 1n bearings 4 4. To the armature is
connected a lever, 3, the upper end of which
is 1n contact with the npper end of the pawl I.

The operation 1s as follows: The valves be-

40 1ng in thelr normal position open, as shown,
steam or hot water passing through the radia-
tor raises the temperature of the room or
apartment to the point required when the
composite strip 5 of the thermostat is drawn

45 over into contact with the point 6, when the
electrie current from the battery G will pass
through the thermostat to the binding-point 7,
which 18 insulated from the casing E, and
thence to and through the motor, causing

5o it to revolve, and thence to the switch At
the point m, the switch being in its normal
position, as shown in Fig. 1. Then it passes
through the switch-bar ¢ and fulerum-post

~ p to the wire &, that connects with the insu-

sc lated plate », and grounds through the switch
s the body of the case K and pipes of the
radiator A, which are used as a return-circuit.
As the motor revolves, the worm P turns
the worm-wheel Q, and, through sleeve R and

6o pinion T, communicates motion to the wheel
G, which as it revolves causes the pawl I (by
means of the pin b) to rotate with it until the
pin / on the pawl comes into contaet with one
of the prongs of the fork » and throwsitover

65 to the position shown in full lines in Fig. 10.
The wheel continues to revolve and makes a |

complete revolution, when the pin f on the 1
pawl I will strike the other arm of the fork

and throw it over to the position shown in

t dotted linesin Fig.10,which movestheswitch-

bar ¢ into contact with the point #» and throws
it out of contact with the point m, thereby
breaking the circuit and stopping the motor.
The revolution of the wheel G, turning the
shaft I, causes the segment W to be forced
down by the pinion U, and as the segment 1S
thus forced down the two arms ¢ ¢ of the tog-
ole-joint are forced outward and operate the
bell-cranks d, thus closing the valves. When
the temperature of the room falls below the
required point, then the tongue of the ther-

mostat D makes contact Wlth the point 9, and

the electric current passes to the insulated

binding-post 10, thence to the electro-mag-

nets 1 and to the post n, from which 1t passes ¢

through the switeh-bar ¢ to the post p, and
by wire 8 to the plate », thence through switch
s to the body of the casing, as before de-
scribed. As the current passes through the
magnets 1 1, they draw down the armature
2, connected to lever 3, which forces 1n the
upper end of the pawl I and raises it from
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contact with the pin 6 on the wheel G, which °

18 loose on the shaft F, so that the shafb I 1s
free to revolve in the reverse direction and
return to its original position, thereby open-
ing the valves by the action of the counter-
welght X, As the shaft revolves, it carries
the pawl I with it, and as the pawl revolves
1t strikes the opposite side of the prong of the
fork and causes the switch to be thrown into
1ts original positionin contact with the pointm.

In case of failure of the apparatus to work,
the circuit can be broken by means of the
switch s being turned by the hand so as to
throw the pinion T out of gear with the wheel
(x, and the valves B B’ can then be operated
by hand in the ordinary manner.

Although I have shown and described the
apparatus as applied to a radiator, it can be
applied to any system of valves or dampers to
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regulate the temperature of a room or other

place. |

What I claim as my invention is—

1. In a heat-regulating apparatus, a shaft,
I, provided on its outer end with a pinion,
U, and arm V, carrying weight X, and cog-
segment W, to which is secured a rod, y, the
block Z, rods ¢ ¢, and bell-crank levers d d, in
combination with an electric motor and gears
for imparting motion to the shaft F, substan-
tially as shown and desecribed.

2. In a heat-regulating apparatus, the pawl.

I, mounted on a plate, I, secured to the shaft
IY, 1n combination with the wheel G, provided
with pins b, pinion T, sleeve R, worm-wheel
Q, and worm P, mounted upon shaft M, to
which a rotary motion is imparted by an elec-
tric motor, substantially as shown, and for the
purposes described.

3. The electro-magnets 1 1, armature 2, and

lever 3, in combination with the pawl I, wheel
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.3.

(&, shaft F, arm V, and weight 'X, substan- | provided with pins and a plate carrying a 20

tially as shown, and for the purposes de-
seribed.

4. The switceh ¢, {fulerumed abt p, and pro-
vided at its outer end with a fork, %, in com-
bination with a pawl, I, and wheel G, whereby
the latter is free to make about one and a quar-
ter revolution before the switeh is thrown,
substantially as shown and described.

5. In a heat-regulating apparatus, a shaft
provided with a pinion in gear with a toothed
segment mounted upon a weighted arm and
connected by a rod to two rods that form a
toggle-joint, and bell-crank levers, in combi-
nation with an electric motor and gears for
imparting a rotary motion to the shaft and op-
erating the valves, substantially as shown and
described. |

6. In a heat-regulating apparatus, a wheel |

pawl, the wheel being mounted loosely upon
and the plate rigidly secured to the operating-
shaft, 1n combination with an electric motor
and gears for closing the valves and throwing
the switch over in one direction, thereby stop-
ping the motor, and electric magnets, arma-
ture, and lever for releasing the pawl, thereby
allowing the shaft to be turned by a weighted
lever and gears, so that the valves will open
and the switech be thrown in the other direc-
tion, substantially as shown and described.

In testimony whereof I have signed my name
to thisspecification in the presence of two sub-
scribing witnesses.

- WILLIAM A. CONNELLY.

Witnesses: |
(CHAS. STEERE,

i, PLANTA.
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