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_To all whom it maiy concern:

Be it known that 1, WILLIAM [’ 1’0“’14.,1{.5, Q.

'rltmen of the United States, residing “at La
rosse, 1n the county of La ( rosse and State |

of \fVlb( onsin, have invented certain new and

useful hnpr ovcments inTher mmt;lt% OF w]m*h_,

the following is a specification. -
My inve ntion has for its obJ(,ct Lo 1110\«1{1(,_

‘means whereby the temperature of various
rooms in a lmlldmn is ;uliomalw Llly con-_.;_

-~ trolled.

.- of the expansive foree of a fluid vaporizable
at a degrec of heat appmumatuw that whieh
it is desired to maintain in the bmldlmr, said .
fluid being confined in a vessel having one or

. one of the rooms 10 be heatc(l 1the 1110\'*(,11101113.
of said wall being utilized Lo opvmtc, by
20
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In Lm'l‘_}’lll”‘ oubt'my mvultmn I mako use

more ﬂc-mble mctallie walls and lomtcd in

means of mtt,rposcd air or other fluid, a
damper or transom-actuating device.

steam in an ordinary low-pressure steam-heat-

ing boiler or in a supplemental boiler located
"~ within and heated by the W:Ltbl'()f:ﬂmt water-
~ heating syht{,m and operating by reason of
N _lhe dtﬂ(,rem-{, in pressure on the water of the
~main boiler and the water contained in ﬂlL_j
qupp]vmenta] boiler; but this Iatter | improve-
~ment is the subjeet-iatter of a prior 1]1plu:a-—_

tion, Serial No. 265,228, filed by me:in tho

“United States Patent Office Webruary 25,1888,
and so I donotl d:u in ]wl u n smd la%-tlcsr*rllwd'

1mpr0vunent . - |

In the ﬂCCOlI]Ilrlllyl]l‘r (11' wings, i igrure 1 ls_

a side clevation of my lmprow-d ]l(‘allll“‘ ap-

pliances, comprising a furnace and hot wa,tm' =1V
heating boiler, located, say, in the basement

of thefbmldmg, shmnu-‘r a heating-coil on an’

upper floor and my thermo&tat applied there-.
~~ to: This device may also be applied to the
% gontrol of alow-prosqu re stemn—hca.tuw appa-
. g 208 an elevatlon, part] y in verti-
‘T'metallic dmphra.gm U.  One of said cham-

osl Bectlon, of the damper-opcrating device.

Fig. 3 is a central vertical section of the

thermostat which is- shown in Fig. 1 located
“inthe sgme a.pa,rtmem with the heating-coils.

_ Flg 4 ig a similar view showmg ) modlﬁedj
,o construction of the thermostdt and Fig. 5 is
a RE('tIOIlM ﬂetmled vncw 0[" the enlarfrmnm*lt_

hoiler or

ser 11)0{]

Rutormm to tlw drmwn;:.s, .._\ uulu,ateh 1hef{f"5f5
| hot-water bmler B, apipe. leading therefrom =
to the radiator: (“ D, an cnlar*rement in pipe . -

Doiler 1),
water to be hoatul by the water of the cireu-
lation, fmd commuirieating by a pipe b with a.
| -Lllmmbm' 3, formed by mclmmg-wa]l ¥ and{;
: dm[)ln‘mrm A, a : |

1l 1s a %eumd diaphragm pl.:wed a,bove dla-_'__;;
phr‘wm (i and seceured by means. of a curved.

This
~deviee T may combine with means for c]osmﬂ'};
~ the ﬂmnpu of a furnace by the generation of

f-sta»t

“heated. -
fellow chamber T, the dlaphra.gm YU bein

-‘ cm'v'eﬂ as shnwn and unﬂer tenswn cnua

. rukh

]‘ i I}lj}b B, mld b]lOWlll*T thc supplmnental
heromafter de- o

stmm - wnoratm

I3, inclosing a ve%cl or steam - freneratmg;!"f'_}é_-'.l

(beo Itig

as shown in Fig. 2. .

.5 ) conta,mmg a body oft;.gfi'_i'gﬁ :

wall I and bolts 7/, which are passed. throuﬂ'h_;;.._--.__f__5? o

ref-

the margin between  the confining

O, having a nut o.

valve q..

-rooin whose temperature it is desired to regu-

late, and there commumcates with a thermo-
(mdlmted in Fig. 1 by the letter R and
shown in sectional e]eva.twn in Fig.3.). This
thermostat consists of a vessel divided into

The plst,on-fﬁjf_

the margins of ‘both of the 111010811]“‘-WallS__'-f_i-l-..:..'_j=_:".-;g___:j_
and of the dmphmgms, 4s shown in Fig. 2. .
A pthtl-lOd J 1S beatcd on the dmphragm 1,
and its upper'cnd is secured to a leverK
pivéted at & to anarm I, pw,}ected upwardly};-;_-;_f__;._::i'-‘:---
from the walls of the' chambers deseribed. -
One end of this pivoted Jever will be provided' .
with a weight M, and Lhc other will be con-. . -
neeted by chmn% With the dmnpu* N. By
erence Lo Fig, 2 it will be seen that the dia-
phragms G mul 11 are separ :ltb, e\cbpt around .
- plates,
‘with a space or chamber /¢ between tlmm for-
a puipgse presently deseribed. 8o
rod J,as shown, in Iig. 2 , has. its lower.end. -
“bif ur(*ated and a dmk 7 attaohed to the bot—"f_:;-
| tom of these bifureations, tho disk being se-
cured to the dmphmgm 0 Dy means of & bolt
'his bolt has an aperture
P Lhrouu'h it, which communicates at one end -
“with th(, u.pa,c(, h between the diaphragms and =~
‘at the other with a pipe Q, having therein &
' Pipe Q is carried upwardly intoa . -

.70

90.3_.;- 3_

two compartments or chambers by a flexible 95f_;f;f-i§j_::_

bers (marked §) is intended to contain a fnid
va,pm-ma.ble at about the tempemture which
it is desired to mamtam in ‘the room to be
Said chamber is ‘smaller than the

100
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by the si)ring or the metal or by suitable !

coiled or flat springs, whereby it will have a

- tendency to. enlarge the chamber containing

Io

the volatile fluid, and thereby produce a par-
tial vacuum in said chamber, which being
sealed, the pressure on the fluid therecin is
relieved and the boiling-point of the fluid is
lowered, in accordance with the well-known
iaw that the boiling-point of a liquid 18 de-
termined by the pressure upon its surface,

~ and thereby I am enabled to secure action of

- 1id.

20

stat with the damper-operating device.

the diaphragm at _a temperature lower than
the normal boiling-point of the volatile lig-
The liquid is introduced into chamber

S through a pipe s, which is then sealed, and

a ring 7 serves to suspend the vessel on the
- wall of a room when it is desired to employ a

flexible pipe or tube to corinect the thermo-
The
alr or other fluid included in ¢hamber T and

- pipe Q forms a fluid-piston, whereby the
- movement of the flexible wall of chamber S

25

j0

13 communicated to the diaphragm II, and |

thence by the means described to the damper
or transom. | | :

The operation of the device is as follows:

When the temperature in the room in which
the vessel R is placed reaches a point high
enough to vaporize the liquid contained in
the chamber S, the expansion or vaporization
of said liquid will operate to force the dia-

. phragm U inwardly or toward -the opposite

- phragm sufficiently

wall of the chamber, and thereby compress
the air in the chamber T. This air seeking
escape will be forced through the connecting-

tube Q and into the space A between the two
diaphragms G and H of the regulating device,
and in so doing will distend the upper dia-
to rock the lever and
permit the damper to close, thus shutting off

the draft and lowering the temperature.of

the room. ~"As the temperature is lowered in

the room theé vapor formed in the chamber |
'S ‘conderses, the diaphragm U relaxes, the-
air flows back into the chamber T,.and the
-dever, acting under the influence of the weight
and the pressure of the air upon diaphragm |
H, approximates toward its normal position, |

thus opening the damper again and permit-

ting the combustion in the furnace to pro-

ceed. Thé damper is also regulated at the

boiling-point of the water inclosed in the

supplemental boiler at B. When steam is
generated in said boiler, it passes through

pipe btothe chamber E, and, expanding there-
1n, flexes both diaphragms' and operates the

- damper-rods.” When used in connection with

a low-pressure steam-heating boiler, the pipe
b is. connected directly with the boiler, pref-

erably below the water line, the steam-press-

~ure in the boiler operating in the same man-

)

ner to raise both diaphragms and close the:

damper, the chamber D and the supplemental

‘boiler P’ being omitted. It is obvious that

p=

» this device may be applied to open or clése a
‘transom or operate other ventilators, the only

- change necessary to adapt- it to operate a

transom being to connect the lever K with the
operating-rod of the transom.

I prefer to make vessel R much larger than
the one to which the actuating-lever is con-

70

nected, and I obtain an important result

thereby. As is well known, the movement
of a metallic diaphragm is comparatively
limited, and none other than a metallie dia-

phragm can be used in contact with volatile -_

liquids, as such liquids are active solvents of
rubber and similar substances, and hence in
the thermostatIemploy a metallic diaphragm.
~ In the lever - actuating device I use a rub-
ber diaphragm, as it is in contact with air
and water only, and this diaphragm, being
smaller and more flexible than the other, a
slight movement of the diaphragm of the
thermostat causes a considerable movement
of the diaphragm of the damper-actuating

device. Thus,where one diaphragm has four

8o

times the area of the other, a movement of

one-half inch in the first will be magnified

into a movement of two inches in the second,
through the interposed column of air or other
fluid. | |

made of the forms of construction here de-

scribed—as, for example, in the construction

of the thermostat—and I have shown in Kig.

¢ such a modification. In -this figure the
chamber S is formed by two corrugated dia-

phragms, both of which are flexible, their

‘margins being secured together and inclosed

within chamberT. DBoth of said diaphragms

are distended by the vaporization of the fluid

in chambersS, and operate to force the airout
of chamber T'. Itisalsoobvicus thatthe ther-
mostat may be used with a damper or transom
regulating device having only one dia-
phragm—as H, for example—and the provis-
ions foractuating the damper may be omitted.

They are conveniently combined, however,

and it may be found convenient to tise both
devices in combination. I
Thedeviceabove described isadapted to con-

It is obvious that modifications may be.

I00.

&L

trol the témperature within a very narrow .

range, and I regard as the chief improvement

the provisions for utilizing an air or other fluid

pistoninterposed between the thermostat and

provement renders it easy to control the

115

| the damper-actuating mechanism, asthisdim-

damper of a- furnace located at:a distance

from the thermostat without the interven-

tion of rod or other connecting devices; the

use of which is attended wifh many objec-
tions. By means of this combination of the

two diaphragms with the:flnid-piston inter- ~~ -
_ I25 -
of the operating devices with the smallerand -
more elastic of the two, whereas, if such con- -

posed:I am able to make a rigid connection

nection were made direct to the metallic dia-

phragm at any particular point, (as the cen-.

ter,) the diaphragm would soon be destroyed

Iéo

ing exerted upon all its surfaces, while the

resistance is only at one point where the pis-

ton -is connected; but by my method the

rm,

I10 °

130
by its action under presgure, the pressiurebe- . -



. _pr65511'reiseq1mll1po_nﬁeachsidc:qf the metallic
~ diaphragm and distributed over cvery point

of the same, thus making it practicable to

use a very light and sen sitive diaphragmand
still have it durable and lasting. By mecans
~ of this combination I am also able fo increcase’
~.the movement of the p '

“with that of the metallic diaphragm by mak-

- or other piston, and suitable

vices actuated by said diaphragm, whereby"
the movement of the wall of the vaporizing-.
chamber is transmitted through the inter-
or other fluid column to the dia-

posed alr

I claim—

1. In a heat-controlling deviee, the combi-
‘nation, with a thermostat -having a vaporiz-
a volatile liquid, said

ing-chamber to contain
chamber having one or

ing therefrom, whereby to confine

wall, and a pressure-chamber with which said
pipe communicates, and having a diaphragm

~~ phragm of the p_l'eSsure-chmn_bcr, ‘substan-

| 30

. chamber to operate

tially as described.
~ 2.'In a heat-regulating apparatus, a double

diaphragm composed of two elastic sheets,

 one of which forms one wall of a pressure-
by pressure of steam, the.

]

iston as compared

1be) /ing o “more flexible walls
~ adapted to be flexed by the volatilization -of
~ the liquid, a second chamber and a pipe lead-
a body of
- alror other fluid in contact with said flexible:

‘20

operating de-

ing the piston-diaphragm relatively smaller |

“than the other. | chamber to contain a

“ing-chamber TOUUCC & 10w
‘of the pressure upon the contents thereot -
a lower, point of vaporiza- . = -
¢ of sccuring action at a -~

t,as and for the purpose . .
P T e

‘nation, with a

L

other designed to operate by a fluid pressure

transmitted through a pipe and_caused by - '

the volatilization of a liquid vaporizing at.
‘about the temperature. sou oht to be main- -
tained, the diaphragms being S0 arranged

[ TEL L BT

that the effeet desired is produced by the ac-

‘tion of either cause independently of the

othe!,bubsunhmlya%deqeubed R TR
‘3. Inahecat-regulating device,

able side or wall no

‘such tension tending to enl: 1he 3
and thereby produce a lowering

and consequentl y’
‘tion for the purpos

lesser degree of hea
specified,

a vaporizing- " . -
volatile liquid, a mov- "= .-
rmally” under tension, - .~
45

"Y1, In a heat-controlling device, the combi-

ber and having a

thermostat, of a damper or .-
ventilator actuating. device comprising two -
-diaphragms seeurced within a p_1~'¢$s'1_1_1-.(5._.(';11:3;,;_1_'11'._:_;:_
' space between their oppos-

ing surfaces, a tube communicating withsaid . e

space and with the thermostat,

and a steam-

cenerating boiler communicating with ‘the:

‘as described. |

BA\Y itnesses:

chamber below the dmphmgms,sub%mnﬁ ally.

" WILLIAM P. POWERS.

B D]}UTLER e
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