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Lo all whom it MQY COncerm: | o

Be it known that I, CHARLES W. J OHNSON,
of Holyoke, in the county of Hampden and
Commonwealth of Massachusetts, have in-
vented a new and useful Improvement in Ap-
- paratus for Regulating Temperature, of which
the following is a specification, reference be-
ing had to the accompanying drawings, form-
ing part thereof.

My invention relates to apparatus for co-
operating with any of the well-known mech-
anisms for automatically and simultaneously
opening and closing the dampers and draft-
openings of the furnace which generates the
Steam or heats the air or water by which
buildings are heated, such apparatus being
electrically connected with and operated by a
thermostat located in the room oy apartment
to which heat is conducted. |
- Theobject of my invention is to simplify the

construction of such apparatus and thus lessen
its cost, and at the same time to broaden

1ts range of usefulness by combinin g therewith

a time mechanism, as hereinafter more fully

described. |

To these ends my invention consists in the
regulating apparatus, constructed as herein-
after described; in the means by which said
apparatus is automatically operated by a ther-
mostat, and in the combination, with such an
apparatus, of a time mechanism, by means of
which the action thereof can be suspended and
caused to be automatically resumed at an
predetermined time thereafter. -

Referring to the drawings, in which like let-
ters designate like parts throughout, Figure
1 is-a view, partly in section, of the regulat-
Ing apparatus, also showing the manner of
electrieally connecting it with the thermostat,
battery, and time mechanism. Fig. 2 is an
enlarged view, in longitudinal vertical section,
of the valve mechanism forming part of the
regulating apparatus. Fig. 3 is a diagram
illustrating the practical operation of the ap- |
‘paratus, as hereinafter described.

Referring to Figs. 1 and 2, the letter A des-
ignates a vertical cylinder, within which is
mounted a piston-rod, B, said rod bearing at
1ts upper end the weight C; also, secured to
sald rod above the cylinder is the circuit-clos-
ing disk T, the operation of which will be |

bore of said
and N (lettered o and ¢, respectively) are only

presently described. To the piston-head I
are secured, by means of screw f, the cup-
shaped packing-disk G and washer H, as

shown; or the head may be otherwise made to g5

closely fit the bore of the eylinder.

L designates a pipe connecting the bore of
the cylinder with an inlet water-pipe, M, and
an escape-pipe, N, through the medinm of a

valve, of which I is the shell and X the spin- 60

dle, adapted to slide freely within said shell.
Stuffing-boxes J are secured to the shell at
each end for holding any suitable packing and
lubricant to make a tight joint, and yet per-

mit the spindle to have freedom of movement 6z

therethrough. The shell I is provided with
screw-threaded sockets in its upper and lower
sides to receive the ends of pipes I M N, and
the said pipes are inserted therein in such

manner as to leave a small space between the 70

ends of the pipes and the bottom of the sock-
ets, as shown. The said sockets communicate
with the interior of the shell I by means of
ducts, as shown, that of pipe L having a di-
ameter corresponding substantially with
pipe, whereas those of pipes M

of about one-fourth the diameter of those pipes.
The spindle K is provided with an interior

chamber having duets p and », corresponding

In size to and adapted to co-operate with duets
o and f, and having duct ¢ communicating
with pipe L. The said ducts p, ¢, and » are so
located with respect to ducts o and ¢ that when
ducts 0 and p are in alignment duet ¢ will be §
closed, and when ducts » and ¢ are in align-
ment duct o will be closed, whereas duct ¢
will remain in open communication with pipe
L in either position. Pipe M communicates

with the street-main, or with a reservoir of oo

water 80 located asto give the water a ‘“head’’
equal to that of the ordinary street-main; and
1t follows from the construction and arrange-
ment of ducts just deseribed that when spindle
K is moved to the position shown in Figs. 1
and 2, with duets o and p in alignment, the
water will enter cylinder A and raise piston
B and weight G to the position indicated by

‘dotted lines in Fig. 1,and that when said spin-
dle is moved to place ducts » and ¢ in aligh- 1co

ment, thus closing duct o, the water will es-
cape from the cylinder by means of pipe N,

the 75
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which may lead to asewer or to a catch-basin,

thus permitting weight C to descend by grav- |

1ty.

Stop-serews s may be inserted through the
shell of the cylinder, as shown in Fig. 1, to
prevent the piston-head from contacting with
the cap at the end of the cylinder in i(s up-
ward movement; or the guide § could be ex-
tended through and below the cap to act as a
stop and thus dispense with said screws.

The regulating apparatus as thus far de-
seribed will preferably be located near the fur-
nace, as indicated in Fig. 3, and the weight C
will be connected by means of the chain or
rope D with any of the'well-known mechanisms
for simultaneously opening and closing the
draft-openings and dampers of the furnace. 1
have shown in Fig. 3 an example of such mech-
anisms, and have also shown one manuer of
connecting the weight C therewith. The only
essential condition of the manner of making
such connection, however, is that the weight
C in its ascent shall cause the drafits, &e., to
be opened and permit the fire to burn freely,
and that in its descent it shall close the said
drafts.

It now remains for me to deseribe the means
by which I provide for automatically operating
valve K, and, through the cylinder and weight,
regulating the amount of heat generated by
the furnace.

R and S designate electro-magnets situated
opposite each end of spindle K, and to the
ends of said spi~ile are secured armatures O
and P. As >~ sviously stated, the spindle 1s
free to me” . lengthwise; but it is prevented
from axi; . movenment by the guide (), secured
thereto, said guide moving against the face ot
fixed ways, as shown in IFig. 1.

T designates a thermostat, which is or may
be of the ordinary construction, having the
combined steel and rubber rod g 7 suspended
between the adjustable points & 7. This ther-
mostat is to be located in one of the rooms or
apartments to which heat is conducted from
the furnace, as shown, for example, in Fig. 5.

U in Tig. 1 designates an electric battery,
which may be located anywhere in the build-
ing. The battery is connected with the ther-
mostat and with the apparatus by the wires «
and b ¢, respectively, and the thermostat 1s
connected with magnets R and S by wires m
and n, respectively, said wire m leading from
point 7 of the thermostat, and wire » from
polint & thereon.

The letter d designates a wire leading from
magnet R to a point where it will contact, by
means of its tip Y, with disk Il in its lowest
position, as shown by full lines in Fig. 1, and
v designates a similar wire leading from mag-
net S, adapted to contact, by means of its tip
7, with said disk in its highest position, asin-
dicated by dotted lines in said figure, thus
providing for two independent circuits.

For convenience, I will hereinafter refer to

the circuitb closed by the disk in its lowest po- |

359,392

sition through wire d, magnet R, wire m, and
point I as the ‘‘cold circuit,”’ the furnace-
drafts being then closed, and to that closed by
said disk in its highest position through wire
v, magnet S, wire », and point & as the *‘ warm
circuit,’”’ the drafts being then open.

The operation is as follows: Supposing the
weight C to be in its lowest position, the drafts
of the furnace to be closed, the rod of the
thermostat to be at some point between points
L and I, and the duct o of pipe M closed, the
said parts will remain in this position until
the Jowered temwnerature of the apartment

70

75

containing the thermostat causes the rod of 3o

the latter to contract, and thus bring its lower
end in contact with point {. This movement
of said rod closes the cold circuit, and by
means of armature O moves valve K to the
position shown in Figs. 1 and 2. The water
will now enter cylinder A, as previously de-
seribed, and will elevate piston B and weight
C and open the furnace-drafts. As soon as
disk I ceases to contact with tip Y of wire d
the cold circuit is broken; but the valve will
remain open to pipe M until said disk reaches
its highest position, where it contacts with tip
7 of wire v, and until the higher temperature
causes the rod of the thermostat to expand
sufficiently to bring-its lower end against point
k, thus closing the warm circuit, when the
valve, through armature P, is moved {o a
position to close duct ¢ and open ducts 7
and t. The water will then escape through
pipe N, and the weight will descend and close
the drafts again. The thermostat, therefore,
in thus alternately closing the warm and cold
circuits, regulates and equalizes the tempera-
ture. By adjusting both points £ and [ to-
ward either the warm or cold side of the ther-
mostat, and by adjusting rod g & accordingly,
the temperature can be retained at a higher
or lower mean, but regulated within such
mean, as above described.

It will be observed that the apparatus shown
and described is simple in construction and
vet positive in operation, no springs or other
partsliableto get out of order being employed.
By connecting pipe M to the strect-main all
trouble connected with the water-supply 1s
avoided, and the only attention that need be
siven to the apparatus is to see that the bat-
tery is kept in working order.

In connection with the apparatus as thus
deseribed I have also devised means for still
further increasing its usefulness, which con-
sists in so combining atime mechanism there-
with that, the circuit being broken for the pur-
pose of temporarily suspending the operation
of the regulating apparatus, the same can be
automatically closed again at any predeter-
mined time thereafter and cause the apparatus
to resume its regulating action.

In the drawings I have shown such time
mechanism located between the battery and
the apparatus upon wire b ¢’; but it will be un-
derstood that it could as well be located ai
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some point of wire a, conneetmg the b"LttEI y tails of the regulating apparatus could be made

with the thérmostat. --
In the example shown the cnculb breaklng

and closing device consists of aspring-switch,

W, which in contdeting with tip X closes the
cncmt and when Wlthdlawn from such con-
tact, as indicated by the dottedline W’, breaks
the same Adjacent to said switch T 1oca,te a
common time or alarm clock, which in this |
1nstance is provided with a notched disk, e,
adjustably secured to the spindle which moves
the hands, so as to turn therewith and yet be
capable of adjustment 111del:)endent]y thereof.
A pawl, 4, is pivoted to the clock insuch man-

ner thatits short arm rests upon the periphery

- of the disk, while its long arm extends up-
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wardly to a point where 113 i1s adapted to hold

‘the spring-switeh in its retracted. position by

means of a tooth upon the end of said pawl,

as shown. By this construction and arrange-
ment 16 18 obvious that when the notch in the
perlphery of the disk is moved beneath the
end of the short arm of said pawl, in the move-
ment of the disk with the clock-hands, the
tension of the spring-switeh will cause the
pawl to rock sufficiently to release said switeh,

which immediately contacts with tip X and
closes the circuit. By the use of a time mech-

anism 1n this manner I am enabled to set the
regulating apparatus in position to open the
furnace-drafts, break the circuit by means of
switch W, adjust disk e so that the ecircuit
will be closed 1n, say, half an. hour, fill the
furnace with coal and leave it. The open
drafts permit the coal to become thoroughly
ignited in the half-hour, at the end of which
time the switeh is 1eleased the ecircuit is
closed, and the regulating apparatus resumes
1tS control of the drafts, as previously de-

seribed. Again, I am enabled to: break the
circeuit at nwht Wwith the drafts closed, thus
keeping a slow fire during the night, and ad-

- just disk e in such manner as to close the c¢ir-
cuit and open the drafts at any hour in the |

morning and start the 1eguhtm
into operation.

It will be observed that I thus materially
increase the automatic capacity of the appa-
ratus. So far as thisfeature of my invention
18 concerned, 1 do not wish to limit myself to
the palticulm devices described for thus clos-

ing the circnit at a predetermined time, as I
beheve myself to be the first to utilize a tlzne
mechanism with a temperature-regulating ap-

apparauus

‘paratus of the kind described.

I am aware that the use of a thermostat to
control and operate mechanism for opening

~and closing furnace-drafts is not new with me,

and 1 therefme do not claim such combmatlon |
broadly; but the particular apparatus helem

shown and described is new with me, and in

its simplicity and cheapness of construction
and 1n 1ts positive operation.said apparatus
overcomes many serious objections incident to
the mechanisms heretofore employed.

R

without departing from the spirit o
vention.

I elaim—

1. The combination, with mechanism for si-
multaneously opening and closing the draft
and check doors of a heating-furnace, an elec-
| tric battery, and a thermostat, of a tempera-
ture - regulating apparatus consisting of a
welght connected to the draft- 0peratmcr mech-
anism, a eylinder having a piston supporting
said Wew‘ht water supply and escape pipes
commummtmu with the bore of said c¢ylinder,
a valve for &lternate]y opening and closing

of my in-

sald pipes, electro-magnets for co-operating

with armatures upon said valve to move the
latter in opposite directions, and wires con-
necting sald cylinder, piston, battery, and
thermost"bb with each nnonet whereby said

‘valve is automatically 0perated to admit water

to the cylinder and to permit it to escape
therefrom, substantially as described.

2. In a temperature-regulating apparatus,
a vertical cylinder having a piston supporting

a weight at i1ts upper end, said weight being

operatively connected with mechanism for

‘opening aud closing the draft and check doors

of a furnace, water supply and escape pipes
communicating with the bore of said ¢ylinder
a slide-valve for alternately opening and clos-
ing said pipes, armatures connected to oppo-
site ends of said valve, one or more electro-

‘magnets located adjacent to each armature, a

circultb-closing disk secured to the piston above
the cylinder, a wire connecting said disk when
in its lowest position with one set of magnets,
a wire connecting said disk when in its high-

est position with the other set of magnets, an

electric battery, a thermostat, and wires econ-
necting the battery with the eylinder and with
the thermostat, and also wires connecting the
thermostat with each set of mugnets, com-
bined and operating substantially as de-
scribed, whereby said -thermostat is adapted
to operate said valve, in the manner set forth.
- 3. The combination, with a temperature-

regula,ting apparatus automatically operated
by mieans of an electric battery and a ther-

mostat, of means for breaking and closing the
cirenit for connecting and disconneeting the
battery, and a clock mechanism controlling
sald means, whereby the operation of the regu-
lating apparatus may be suspended and cansed
to be automatically resumed at a predeter-
mined time, substantially as set forth.

4. In a temperature-regulating apparatus,
the combination of cylinder A, having piston
B, supporting weight C above its upper end,
and having pipe L leading from its lower end,
of water-pipe M, escape-pipe N, shell I, valve
K, having ductsp, q, and 7, alra,nned substan-
tlally as shown, and mezms for electrleally op-
erating said valve, substantially in the man-
ner Set forth.

5. In a temperature-regulating appmatus,

It is obwous that modifications in the'de I cylinder A, piston B, weight C, pipes L, M,
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EEEEEERE (¢
. gwiteh for breaking the cireuit and disconnect- |
BERREES émn* the battery, and a time or alarm clock lo-
. cafed: adjacent to ‘said switeh and comprising |

-+ means for closing the sameat a predetermined |
fime, snbstqntnlly as and for: the 1:)1111)05{33 setf
- forth

T, The comblmtwu mth mechamsm fora o

SERE %opemng.and closing the draft-openings of a.|

and N, shell I, valve K, having the ducts p ¢ |

7y auamed substautlally as shown and hav- |

g mmatures O P secured to lts (}pposﬂze t

ends, in combination with' electro-magnets R
o gand S arranged and OpCIEbtl‘i]ﬂ" Substfmtmlly m@
the mannel Seb forth. SR

6. The combnmtmn

SEEEEE with a tempemtm e- |
SRR 51@“ gulating apparatus, an electric battery for |

ERREE ?opelatlm and a thermostat for governing the:
same, and wires' conneeting said parts, of a |

- 359,392

| furnacé, an apparatus, constructed substan-: . @
| tially as herein deseribed, connected withand 20
operating said meehamsm, an electric battery,
a thermostat located in the room orapartment . .

20

'whlch ;r;eeeims @heat; ;fmm @t:heé :flﬂ'éﬂ?"d'z«@@f;i wd SEE

b‘LttEl y‘ 3 a,nd thermoqtat wmh ea-ch other ﬂf 25
the ecireuit breaking and closing switeh W and. ~
clock mechanism'V, S'lld clock mechanismeom- ;i
prising the: notched disk e and pawl<, forauto- 1

matically: closing the eirenit at a predeter-: .

mined. tlme, substantmlly in the manner: set :

forth

CHARLES W’ JOHNS.N

\Vltnebses

: XVHCHAPM&N,

30.:_.:
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