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To all whom 1t may concerm:

Be1t known that we, HENRY WINKENWER-
DER and BENEDICTUS SWARTZ, citizens of the
United States, residing at Milwaukee, in the
county of Milwaukee and State of Wisconsin,
have invented certain new and useful Im-
provements in Heat-Regulating Apparatus,

- of which the following is a specification, ref-
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erence being had to the acecompanying draw-
ings, forming a part thereof.

Our invention relates more particularly to
the regulation or control of steam heating ap-
paratus, but may with little modification be
applied to other systems of heating. Itsmain
objects are to dispense with a force or power
medium other than that afforded by the heat-
ing medium for controlling the heating ap-
paratus and regulating the temperature, to
avold the expense, care, and annoyance re-
quired to produce and maintain an extra force
or power for the regulation of the heat pro-
duced by the apparatus, and ﬂ'enerally b0 im-

prove the construction and opembmn of ap-
paratus of this class.

It consistsin the construction,arrangement,
and combination of parts hereinafter particu-

- larly deseribed,and pointed out in the claims.

© 20

35

40

50

In the accompanying drawings like letters
and numerals designate the same parts in the
several figures. -

Kigure 118 a general view showing one way
of applying our invention to direct and indi-
rect steam heating apparatus. Fig. 2isa ver-
tical section, on a greatly-enlarged scale, of
one of the thermostats forming a part of the
apparatus. Fig. 3 is a similar view of a mo-
tor for operating a steam-valve. IKig. 41is a
similar view of amotor for operating a damper
in indirect heating apparatus.
eral view,partlvin vertical section, of a modi-
fication of the apparatus as designed to oper-
ate extra large valves or valves that are lo-
cated ata considerable distance from the ther-
mostats controlling them; and Figs. 6, 7, and
8 are similar views of other modifications.

Referring to Fig. 1, A designates a boiler
for supplymn bteam in a heatmw system.

connected by a pipe C with the boiler. D is
a valve 1n sald pipe C for controlling the sup-

Fig.5isa gen-

pansion-chamber.

153
is a radiator arranged for direct heating and |

[ E is a fluid-motor connected with said valve.

F is an incased heating-coil arranged for in-
direct heating. It is connected by a pipe G
with the boiler. H is a double damper con-
trolling cold and hot air ducts or openings 1
and 2, through which cold or hot-air, or both,
are delivered to a common duct or opening 3,
communicating with the room which is to be
supplied with heat and the temperature of
which is to be regulated. 1 i1s a fluid-motor
for operating said damper. J J are thermo-
stats having pipe connections K, which may
be called the ‘“service” connections,with the
motors K and I,pipe connections I, which may
becalled the “supply”connections,with ariser
or pipe M of the heating systemn extending
above the thermostats, and pipe connections
N, which may be called ““exhaust” connec-
twns, with the pipe ( or a part of the heat-
distributing system below the motors kil and 1.
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" As shown in Fig. 2, each of the thermostats

J comprises a base 4, of metal or other suit-
able material; a cover 5, of metal or other
material having a different coefticient or rate
of expansion flom that of the base; a valve-
chamber 6, with which the supply pipe L is
connected; a diaphragm or expansion cham-
ber 7 8, with which the exhaust-pipe N is con-
nected; a valve-chamber 9, with which the
service-pipe K is connected through a pas-
sage 10 and with which the valve-chamber 6
is connected through a passage 11; a valve
12, controlling a passage 13, leading from the
chamber 6 into part 7 of the diaphragm-cham-
ber; a valve 14, controlling communication
between the passages 10 and 11, and a flexi-
ble diaphragm 15, separating the parts 7 and

75
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8 of the expansion-chamber from each other

and provided with a tubular stem 16, passing
through it and closely but movably fitted
at its ends in the opposite walls of sald ex-
The cover 5 is engaged at
or near its lower end with a hook or projec-
tion on a lever 17, which is fulerumed to the
base 4 and pmvlded with an adjusting-screw
18, having an index 19. The index 19 pro-
;jects over a scale
cates thereon different degrees of tempera-

ture at which the main va,lves or dampers

will be operated for corresponding adjust-

ply of the heating medinm to said radiator. | ments of the screw 18, to which said index is

90
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7 on the cover & and indi-
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attached. At its upper end said cover 5 is
engaged with a hook or projection on a bell-
crank lever 20, which is fulerumed near its
elbow to the base 4 and has its shorter arm
connected by a spring 21 with said frame and

1ts louger arm adapted to engage with the

stem of valve 12. The stem ot smd valve 12
projects through and is attached to a flexible
diaphragm forming the top or upper wall of
chamber 6. A spring 22 tends to force the
protruding end of said valve-stem toward the
longer arm of lever 20 and to open the valve
12. The valve 14 is held normally closed
against its seat by a spring 28. The dia-

phragm 15 is pressed normally toward the

exhaust-pipe N by a spring 24. Oune end of
the tubular stem 16 is in constant and open

communication with the exhaust-pipe N, and.

the other end when withdrawn toward the
exhaust-pipe from engacement with the valve
9 communicates wﬂah the service-passage 10.
The passage through said tubular stem com-
municates constantly through lateral open-
ings with part 8 of the expansion-chamber.
Part 7 of said expansion-chamber communi-
cates constantly with the exhaust-pipe N
through a restricted passage or opening 25 of
smaller area than the sapply-passage 13.
The motor K for operating the valve D, as
shown in Fig. 3, consists of an expansible
chamber 26, inclosed in a casing 27, which is
mounted upon a valve-case. The chamber
26, which may be conveniently constructed
of two flexible disks of sheet metal or other
suitable material secured at their edges in a
metal .ring, is attached centrally at the top
to. the top of casing 27 and communicates
with a service-pipe K It is also attached
centrally on the lower side to the stem of the
maln valve 28. A by-pass 29 connects the
pipe C at a point below the main valve 28 with
the space inclosed by the casing 27 around
the expansion-chamber 26. Avalve 50, yield-

ingly connected by a dlaphran'm 31 with the

stem of the main valve 28, is arranged to
close the opening or pasmﬂe bebween the
main-valve chamber and the casing 27 when
the main valve is closed and also to balance
the pressure on the main valve. This valve
30 takes the place of a stuffing-box to prevent
the flow of the heating medium through the
by-pass 29 into the 1ad1atm when the main

valve is closed and admits of a perfectly free

operation of the main valve.

The motor I for operating the da,mpm H
consistsof twoopposing diaphragm-chambers
32 and 33 and a lever 34, pivoted at one end
to the stem connecting the diaphragm-plates
39 and connected at ‘Lhe other end by a link
86 with the damper. Thechamber 32 is con-

nected by a ser vice-pipe K with a thermostat
J, and the chamber 33 is connected by a pipe
37 with the heating-pipe  or other conven-
ient part of the heating system.
Insteam-heating systemsthe vertically-dis-
posed parts of the supply-pipes L are prefer-
ably connected at their upper ends with hori-

|
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' them with the riser M or some convenient part

zontally-disposed headers m of larger diame-
ter than said pipes, such headers being con-
nected, as shown in Fig. 1, at a level above

of the heat-distributing system and serving as
reservoirs to collect and hold a sufficient quan-
tity of water of condensation for the operation
of the heat-regulating mechanism.

The apparatus hereinbefore desceribed op-
erates as follows: Assuming that the several
movable parts of the thermostat J, which is
assoclated with the valve D and motor K, are
1n positions, as shown in Fig. 2, for holding
the main valve 28 open and admitting the
heating medium to radiator B, if the tem-

perature rises to the degree at which the ther-

mostat 18 adjusted to close the valve the ex-
pansion of the cover 5 will permit the spring

21 to throw the longer arm of the lever 20

outward and allow the spring 22 to open the
valve 12, When this occurs, water under
pressure of the column which fills the asso-
ciated pipe L and header m will flow through
the passage 13 into part 7 of the expansion-
chamber faster than it can escape from said
chamber through the restricted opening 25.
The diaphragm 15 will thereupon be flexed
outward toward part 8 of the expansion-cham-
ber against the tension of spring 24, and the
outer end of the tubular stem 16 will be car-
ried against the face of valve 14 and forece it off
from its seat against the tension of spring 23.
This will close communication through the
tubular valve-stem 16 between the service-
pipe K, leading to the motor E, and the ex-

haust-pipe N, leading to the pipe G below

sald motor, and at the same time open com-
munication through the passage 10, chamber
9, passage 11, and chamber 6 between said
service-pipe K and the supply-pipe L. The
weight of the column of water in the pipe L.
and the associated header m being thus added
to the weight of the column of water in the
thermostat and service-pipe K will expand
chamber 26 and close the main valve 28 and
the auxiliary valve 31, as shown in Fig. 3,
thereby shutting off the heating medium
from the radiator. As long as the thermo-
static valve 12 is held open the main valve
28 will be held closed and the heating medinm
excluded from the radiator. As the tempera-
ture falls the contraction of the cover 5 or
expansion-strip of the thermostat will move
the longer arm of lever 20 inward against the
tension of spring 21, and when the tempera-
ture reaches that degree at which the ther-
mostat is adjusted, as indicated by the index
19, to open the main valve said lever 20 will
close the valvelZ2against the tension of spring
22. When this occurs, the weight of the col-
umn of water in the exhaust-pipe N will tend

-to exhaust part 7 of the expansion-chamber

through the restricted opening 25 and will
immediately equalize the pressuresin the two
parts 7 and 8 of said chamber. Diaphragm
15 will thereupon be flexed inwardly by the
spring 24 and move the tubular stem 16 away
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from the valve 14, allowing said valve to be | K and N established, as helembefore ex-

closed by the spring 29. The superincumbent

welght of the column of water in the supply-

pipe L will thus be taken off from the column
of water in the service-pipe K, and the weight
of the column of water 1in the exhaust- -pipe
N, acting through the tubular stem 16 and
passage 10 will be exerted to lift the column
of water in the pipe K and to exhaust the

expansion- -chamber 26, or, in other words,

the pipe N being eonnected at its upper ond

with the upper end of the pipe K will act |
therewith as a siphon and will contract the

chamber 26 and open the main valve 28, at
the same time opening the auxiliary valve s0.
The space inclosed by the casing 27 around
the expansible chamber 26 being in constant
communication with the heat-distributing
system through the by-pass 29, the walls of
said chamber are subjected on the outside to
the same pressure as that exerted upon the
water in the headers m or to the pressure
existing at any given time in the heat-dis-
tributing system. By this means the force
exerted by the water columns, as above ex-
plained, to operate the main valve is unaf-
fected by fluctuations in the pressure em-

ployed to circulate the heating medium, and
such force 18 teudered determlnar,e and con-

stant.

The action of the dppmatus in the opera-
tion of the damper H is like or similar to 1ts
action in the operation of the valve D. The

damper H in the position in which it 1sshown

in Fig. 1 closes the duet 1 and opens the duct
9, admitting hot air into the room in which
the controlling-thermostat is located. When
the temperature of the room reaches the de-

oree at which the thermostat is adjusted to

shut off the hot air and open the cold-air sup-
ply, the expansion of the cover 5 orlength-
ening of the expansion-sirip of the thermo-
stat will permit the opening of the valve 12,
as hereinbefore explained. This will close
communication hetween the service-pipe KK

and the exhaust-pipe N and will open com-

munication between said pipe K and the sup-

nly-pipe L. Assoon as this occurs the weight.
of the water column in pipe L added to that
in pipe K will be exerted upon the diaphragm

of chamber 32, and the end of lever 34, with

which the diaphragm is connected, will be

depressed, while its opposite end is elevated
and shifts the double damper H s0 as to
open the cold-air duet 1 and close the hot-air
duet 2.

32 as is exerted in the heat-distributing sys-

tem, so that the water columns in the pipes

K, L, and N, which communicate therewith,
will act with a certain predetermined force
to operate the damper H, as hereinbefore ex-
plained in connection with the by-pass 29 In
relation to the motor E. Asthe temperature
falls the valve 12 will be closed, communica-
tion between the pipes K and L will be again

cut off, and communication between the pipes

The same pressure is exerted in
chamber 33 in opposition to that in chamber

plained. The water column in the. pipe N
will now tend to exhaust the chamber 32 and
will shift the lever 34 and the damper I so

as to close the direct eold-air duct 1 and open

the hot-air duct 2.

Referring to Fig. 5, which llluStl"&teS 3]

‘modification of the apparatus for operating

large valves or valves located at a consider-
able distance from the controlling-thermo-
stats, O is a relay comprising an expansion-

chamber divided into two parts 7 and 8 by a

diaphragm 15, a valve-chamber 9, and valve
mechanism similar o that of the thermostats
hereinbefore described. The service-pipe K
connects part 7 of the expansion -chamber

with the passage 10 of the thermostat, and

the passage 10 of the relay commumeates di-
rectly with the expansible chamber 26 of the

motor E. The valve-chamber 9 of the relay

is connected by asupply-pipe L' and a header
m' with a riser M" or a part of the heat-dis-
tributing system above therelay. A pipeN’
communicating with the end of the tubular

stem 16 opposite the valve 14 and through a

restricted opening 25 with part 7 of the ex-
pansion-chamber of the relay, leads down-
wardly therefrom and connects with the pipe
C' or a part of the heat-distributing system
below the motor H. The thermostat aS80C1-
ated with the relay is connected with the heat-

distributing system by supply and exhaust

pipes . L. and N, as hereinbefore deseribed.
This modified ananwement of the apparatus
operates. as follows: “The lengthening of the
cover 5 or expansion-strip of the thermostat
caused by a rising temperature allows the
valve 12 to open, as hereinbefore explained.

The pressure in part 7 of the expansion-cham-
ber of the relay is thus augmented, flexing the.
diaphragm 15 against the tension of spring 24
The tubular stem 16 of
" I10O
14 unseats bmd valve, first elosmfr communi- .

toward the Valve 9.
the relay being thus forced against the valve

75
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cation between the service-passage 10 and the

exhaust-pipe N’, through said stem, and then
opening commumeamon between - qa,ld Ser-
vice-passage and the supply-pipe 1. The
expansible chamber 26 of the motor K is
then c5111*1.16-:31;(3-61 to the pressure of the Water
column in the supply-pipe L and header m/,

and the main valve D’ is closed. As the'

temperature falls and the cover:or: expan-
sion strip of the thermostat contracts, the
valve 12 is closed, communication between

115

120

the pipes L and K is cut off, and communica- |

tion between the pipesK and N isestablished,

thereby tending - to exhaust part 7 of the ex-
pansion- chamber of the relay. The pressure
in the parts 7 and 8 of said expansion-cham-
ber being thus equalized, the diaphragm 15
is flexed by the spring 24 toward the exhaust-
pipe N'. 'T'his allows the valve 14 to-close,

cutting off communication between the serv-
ice-passago 10 and the supply-pipe L of the
relay, and establishes communication ‘be-
tween said passage 10 and the exhaust-pipe

125

130




A

[O

15

20

valve _
-avoids the necessity of providing larger pipe

N’.

through the passage 10, hollow stem 16, and
pipe N'into the pipe C', the upper and lower
walls of said chamber are forced toward each
other, and the main valve is opened, allow-
ing the heating medium to pass from the
pipe O’ to the heating apparatus beyond said
valve. The relay accelerates the operation
of the motor E, and the opening and closing
of the valve D’ relieves the thermostatic-
mechanism of excessive duty and

connections between the thermostat and mo-
tor, on the one hand, and the heat-distribut-
Ing system on the other. -

Various changes in details of construction

thermostatically - controlled liquid - supply
pipe L a simple restricted liquid-supply con-
nection L#, leading to the motor, may be em-

 ployed, as shown in Fig. 6, in connection

40

with the thermostatically-controlled exhaust
connection N, or in place of said thermo-
statically - controlled exhaust connection a
simple restricted waste connection 7, leading
from the motor, may be emploved, as shown
in Kig.7,1n connection with the thermostatic-
ally-controlled liquid-supply pipe L. 1In case

~of the omission of either of these thernmio-

statically-controlled connections a spring p
should be substituted to act in its place upon

the movable part of the motor in opposition
to the remaining fluid connection, and asim-

ple thermostatic valve 38 may be employed in

place of the thermostatic-valve mechanism

shown in IFig. 2. We prefer, however, to em-

ploy both the supply and exhaust connec-

tions, and thus dispense with springs in the
maln mofors. |
Any well-known form of thermostatic de-

- vice—such as an expansible chamber J’, con-

435
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taining a volatile liquid, as shown in Fig.

3, or an expansion-strip J?, made of two ma-
terials having different coefficients of expan-
sion, as shown in Figs. 6 and 7—may be sub-
stituted in place of the device shown in Fig.
2 for operating the primary thermostatic
valve 12, and in the modification shown in
Fig. 5 asimple thermostatic valve, such as the
valve 63, (shown in Figs. 6 and 7,) may be
employed to control communication between
the pipes L and K, and in that case the ex-
haust-pipe N, leading downward from the
thermostat, may be dispensed with, as shown
in Fig. 8. The supply-pipe L’ of the relay O
may be connected with the same header m
with which the supply-pipe L of the thermo-
stat is connected, as shown in Fig. 8.

We.claim—

1. In heat-regulatingapparatus, the combi-

-nation with a heating system, of a heat-con-

trolling valve or damper, a fluid-pressure mo-
tor for operating said valve or damper, one
side of said motor being exposed at all times

A part of the water in the expansible ]
chamber 26 of the motor E is siphoned off

719,548

to the pressure of the medium in the heating
system, means for producing hydrostatic
pressure on the motor in opposition to the
pressure produced by the heating medium,
said means being in communication with the
heating system above the pressure-motor, and
thermostatically - controlled means for gov-
erning said hydrostatic pressure, substan-
tially as described. | |

2. In heat-regnlating apparatus the combi-
nation with a heating system, of a heat-con-
trolling valve or damper, a fluid-pressure mo-
tor for operating said valve or damper, a
water-conduit connected with said motor and
having supply and waste connections com-
municating with the heating system at differ-

| entlevels, and thermostatie-valve mechanism
~and arrangement of parts may be made with-

in the spirit and intended scope of our in-
vention—as, for example, in place of the

controlling the application of the weight of
the water in said conduit and either of its
connections to the operation of said motor,
substantially as desecribed. .

3. Inheat-regulatingapparatus, the combi-
nation with a heating system, of a heat-con-
trolling valve or damper, a fluid-pressure mo-
tor for operating said valve or damper, a
water-condult connected with said motor and
having supply and waste connections com-
municating with the heating system at differ-
entlevels, one of said connections being above
sald motor,and thermostatic-valve mechanism
controlling the application of the weight of
the water in said conduit and its connection
with the heating system above the motor to
the operation of said motor, substantially as
described.

70
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4. Inheat-regulating apparatus, the combi-

nation with a heating system, of a heat-con-
trolling vaive or damper, a fluid-pressure mo-
tor for operating said valve or damper, a
water-conduit connected with said motor and
having supply and waste connections com-
municating with the heating system at differ-
ent levels, one of said connections being be-
low the motor, and thermostatic-valve mech-

‘anism controlling theapplication of the weight

of the water in said conduit and its connec-

105
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tion with the heating system below the motor

to the operation of said motor, substantially
as described. S

5. In heat-regulating apparatus,the combi-
nation with a heat-distributing system, a heat-
controlling valve or damper and a fluid-pres-
sure motor for operating said valve or dam-
per, of aliquid-exhaust pipe having a liquid-
supply connection with the heat-distributing

115
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system and connected with said motor and

with the heat-distributlng system below said
motor and below its supply connection, and
thermostatic - valve mechanism controlling
the flow of liquid through said exhaust-pipe,
substantially as described.

6. Inheat-regulating apparatus, the combi-
nation with a-heat-distributing system, of a
main heat-controlling valve or damper and a
fluid-pressure motor for operating said valve
or damper, and thermostatically - controlled

» liguid supply and exhaust connections com-

I30
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municating with said motor, and with the
heat - distributing system above and below
said motor, substantially as deseribed.

7. In heat-regulating apparatus, the combi-
nation with a heat conveying or distributing
system, a main heat-controlling valve or dam-
per, and a fluid-pressure motor for operating
said valve or damper, of liquid supply and
exhaust pipes connected with the heat con-
veying or distributing system above and be-
low said motor respectively, and fhermo-
statically-controlled valve mechanism adapt-
ed to antomatically open or ¢lose communi-
cation between said motor and either said
supply or exhaunst pipe according to varia-

- tions in temperature, substantially as de-
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scribed. .

8. Inheat-regulatingapparatus, thecombi-
nation with a heat-controlling valve, of a mo-
tor for operating the same comprising an ex-
pansible chamber connected with said valve,
a casing inclosing said chamber and having
free communication with the heat-supply
pipe, fluid supply and exhaust pipes con-
nected with the heating system above and be-
low said motor, and thermostatic-valve mech-
anism controlling communication between
the expansible chamber of said motor and
said supply and exhaust pipes, substantially
as described. |

9. Inheat-regulating apparatus, the combi-
nation with a heating system including a heat-
controlling valve, of a motor for operating
said valve, consisting of an expansible cham-
ber connected with said valveon one side and
a casing inclosing said chamber and attached
to the other side thereof, a by-pass connect-
ing the inclosed space around sald chamber
with the heating system on the opposite side
of said valve, an auxiliary valve having a
yielding connection with the main valve and
adapted to close the opening between the
main-valve chamber and the motor when the

main valve is closed, fluid supply and ex-

haust pipes connected with the heating sys-
tem above and below said motor, and thermo-

static-valve mechanism controlling commu- -

nication between the expansible chamber of
said motor and said supply and exhaust pipes,
substantially as desecribed.

10. In heat-regulating apparatus, the com-
bination with a heating system, of a heat-con-
trolling valve or daniper, a fluld-pressure mo-
tor having a waste connection for operating
said valve or damper, a liquid-reservoir the
upper part of which is connected with said
heating system above said motor, a pipe con-
necting said reservoir with said motor, and

thermostatic-valve mechanism operated by |
variations in temperature controlling the flow |

e

-

| of liqmd through said pipe, substantially as

described.

11. In heat-regulating apparatus, the eom-
bination with a heating system comprising a
heat-controlling valve or damper, of a fluid-
pressure motor for operating said valve or
damper, a reservoir connected with the heat-
ing system above said motor, a vertically-dis-
posed fluid-supply pipe of smaller size con-
nected at its upper end with said reservoir,
an exhaust-pipe connected with the heating
system below the motor, and thermostatic-
valve mechanism controlling communication
between said motor and said supply and ex-
haust pipes, substantially as described.

12. In heat-regulating apparatus, the com-
bination with a heating system comprising a
heat-controlling valve or damper, of a fluid-
pressure motor for operating said valve or
damper,valve mechanism comprising & cham-
ber divided into two parts by a flexible dia-

phragm having a tubular stem open at the

ends, which project into and are movably fit-
ted in openings in the walls of said chamber
on opposite sides of the diaphragm, a valve-
chamberhaving a fluid-supply connection and
a service connection leading to the motor, a
valve controlling communication between
said connections and adapted to be opened

| by said tubular stem and when so opened to

close the contiguous end of said stem, a ther-
mostatically-controlled fluid-supply connec-
tion with one partof the diaphragm-chamber
and exhaust connections with both parts-of
said diaphragm-chamber, the exhaust connec-
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tion with that part having the thermostatic-

ally-controlled supply eonnection being re-

striected and the exhaust connection with the
other part being through said tubular stem,
substantially as described. | |
13. In heat-regulating apparatus, the com-
bination with a heating system including a
main heat-controlling valve, of a pressure-

100

chamber opening into the valve-chamber on -

one side of the main valve and connected by

Ic§

a passage with the heating system on the op-

posite side of said valve, and an auxiliary
valve having a yielding connection with the
main valve and adapted to close the opening
between the pressure-chamber and the valve-
chamber when the main valve is closed, sub-
stantially as described. |

In witness whereof we hereto affix our sig-
natures in presence of two witnesses.

HENRY WINKENWERDER.
o BENEDICTUS SWARTZ.
Yitnesses:
S. C. BEAN,
CHAS. L. GOss.
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