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UNITED STATES

PateEnT OFFICE.

JOOUN V. STOUT, OF EASTON, PENNSYLVANIA.

TEMPERATURE-REGULATING APPARATUS:

SPECIFICATION forming part of Letters Patent No. 672,338, dated April 15, 1901.

Bpplication filed August 17, 1896, Serial No. 602,969, (No model,)

To all whom it may concerii:

Be it known that I, JoEN V. 8T0UT, a citi-
zen of the United States, residing at Easton,
in the county of Northampton and State of
Pennsylvania, have invented certain new and
nseful Improvements in Temperature-Regu-
lating Apparatus, of which the following is a
specification.

My invention pertains to that system of

‘heating in which hot water is employed as

the medium of transmission and distribution;
and it consists in a novel construction and
arrangement of actuating and regulating or
controlling devices for the radiator-valves,
whereby I am enabled to employ valves de-
void of packing, and consequently capable of
actuation by the expenditare of very slight
power.

The invention comprises various novel fea-
tures, details, and combinations hereinafter
set forth, all directed to the successful attain-
ment of the result above mentioned.

In the drawings I have illustrated several
modifications of the apparatus with a view to
showing that it may be varied considerably
in detail without departing from the spirit of
my invention.

Figure 1 is a diagrammatic elevation of a
building equipped with my apparatus; Figs.
2 and 3, sectional elevations of the thermo-

static devices and one of the radiator-valves,

on a larger scale, showing the parts in their
two positions. [ig. 4 is a similar view of a
modified form of the apparatus, showing the
radiator-valve open; Fig. 5, an elevation of
the electrical devices of Fig. 4 as seen from
the opposite side; Fig. 6, a view similar to
Fig. 5, but showing the radiator-valve closed;
Fig. 7, a view of the opposite side of the elec-
trical devices as they appear under this ad-

justment of parts; Figs. 8 and 9, sectional

elevations showing another form of the mech-
anism under its two adjustments,

As is well known, a serious objection urged
against automatic temperature-regulatingap-
paratas for controlling the valves of hot-wa-
ter systems of heating and one having more
or less basis in fact, is the difficulty of main-
taining perfectly tight joints about the stems
of the radiator-valves owing to the frequent
adjustment thereof. A like condition has
been encountered in connection with the aux-

iliary valves used to control the action of the
main-valve motor, with steam or water as the
actuating fluid. In attempting to obviate
this difficulty stuffing-glands are usuaally pro-
vided; but these involve so much frigtion
upon the valve-stems as seriously to inter-
fere with the actuation of the valves by au-
tomatic means, the power of which must nec-
essarily be limited if the apparatus is to be
kept within reasonable proportions and op-
erated without undue expense. To enable
me to dispense entirely with packing or stuff-
ing glands, I inclose the main- valve stem
within a fluid-pressure chamber completely
closed to the atmosphere and containing a
flexible diaphragm or a piston subject to va-
riable or differential pressure on opposite
faces, and by thus arranging the diaphragm
between two opposing water columns I amen-
abled to obviate the danger of rupture inci-
dent to the application of pressure to one side
of the diaphragm only.

The invention will be readily understood
when explained in connection with the ac-
companying drawings.

Referring first to Figs. 1, 2, and 3, A indi-
cates a water heater or boiler of any ap-
proved construction; B, its oatflow-pipe; C,
a radiator, of which there may be any desired
number, each eonnected with the outflow or
supply pipe by a branch a, and D a return-
pipe in communiecation with several radiators
and serving to ecarry the water back to the
boiler A, asusual. Kachradiatorisfurnished
with a main valve E, the stem of which is
preferably attached to or connected with a

flexible diapbragm F within a shell or pres-

sure-chamber G, as seen in Higs. 2 and 3,
though a piston fitting within a cylinder may
be employed.

At a suitable point in the system there is
provided an expansion-tank H, shown in the
drawings at the top of return-pipe D.

The radiator-valves E may be made to open
or to close by the automatic mechanism about
to be described, though I have represented
them as arranged to be closed thereby. A
spring or weight may be employed to move
or to assist in moving the valve in one direc-
tion. Positive connection of the valve-stem

and diaphragm will not be necessary when a
spring is employed beneath the diaphragm.
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The stem of the main valve has a disk E’ to
close the passage around its stem when the
valve is lifted or opened. The object of this
is mainly to prevent escape of water from the
circulating system when it is found necessar Yy
to remove a diaphragm. The valve-siem is
onough smaller than the opening through
which it moves to permit water to flow around
it, yet the fit is sufficiently close to insure
proper guidance.

To seat the valves and hold them closed
under the arrangements illustrated, I intro-
duce water or fluid into the chamber G above
the diaphragm under head or pressure suffi-
cient to overcome the pressure of water be-
neath the diaphragm. This pressure may be
obtained from the circulating body under the
head or pressure due to the elevation of the
expansion - tank, in which case I prefer to
plaee a spring above the diaphragm, or it
may be obtained from a tank at a higher ele-
vation than the expansion -tank, or, lastly,
water may be taken from the service-main
directly, its pressure reduced or regulated, if
need be, by a reducing-valve or equivalent
means. In Fig. 11 have illustrated the last-
mentioned plan, which will now be explained.
I indicates a water-pipe connected with the
service-main, one branch ¢ of which pipe con-
nects with and®supplies expansion-tank H
under the regulation and control of a float-
valve J. Another branch d of pipeI is fur-
nished with a reducing or pressure-regulat-
ing valve K and communicates with a se-
ries of auxiliary valves L, each serving to

admit water from pipe I to one of the pres--

sure-chambers G or to cut off communication
between the pipe and chamber and open a
vent or outlet b for said chamber sufficiently
below the-level of the water in the expansion-
tank to reduce the pressure above the dia-
phragm-chamber enough to cause the valve
to be lifted by the excess of pressure beneath
the motor diaphragm or piston. In the draw-
ings I have shown a filter M interposed be-
tween the supply-pipe I and the auxiliary
valves, a pipe e leading the water into said
valves. The filter may be provided or omit-
ted, as desired.

The construetion of the auxiliary valve
mechanism and of its electrie actuating and
thermostatic controlling devices is quite simi-
lar to that set forth in Letters Patent No.
560,763, granted to me on the 26th day of
May, 1896, though modified somewhat for the
partleular apphcatlon here in view. Refer-
ring to Figs. 2 and 3, the preferred construc-
tion of this mechanism will be explained. L
indicates the auxiliary valve as a whole—that
is to say, its casing, with inlets, outlets, stem,
and disk, the casing being conveniently made
up of several partsscrewed together. Within
the casing is a tube or thimble f, having a
valve-seat ¢ at its lower end, a similar seat h
at its upper end, and an intermediate lateral
outlet 7, as seen in Figs. 2 and 3, said outlet
ecommunicating by a pipe j with the interior

© 672,338

of pressure-chamber or shell G, above ths
diaphragm If therein. Extending vertically
through the thimble f is a stem %, which is
shown of three different diameters in differ-
ent portions of itslength. The upper section
is largest and passes out through the head or
cap I of the valve-casing, the section next be-
low is smaller and oceupies that portion of
thimble f above the lateral outlet 2, and the
lowermost section is smallest and occupies
that portion of thimble f below the lateral
outlet. At the meeting-point of the upper
and middle sections there is formed a shoul-
der m, which constitutes a valve or closure
for the upper end of the thimble. Thelower
end of the stem % carries a disk n, which acts
as a valve or closure for the lower end of
thimble f, this disk being larger in diameter
thanthe valve-seat g or lowerend of thimble 7.
Encireling the lower portion of thimble fand
bearing at its upper end against a shoulder
thereof is a spiral spring o, the lower end of
which bears upon disk n and tends constantly
to hold said disk away from seat g and to
draw shoulder m down upon seat /i, the length
of stem % between the disk and the shoulder
being somewhat greater than that of the thim-
ble, and consequently preventing the seating
of both at once. The water for closing the
radiator-valve E is introduced at the lower
end of the casing or auxiliary valve L through
a pipe e, disk n of said valve being held nor-
mally to its seat by a spring, as hereinafter
explained, and closing communication with
chamber G. The stem % is enough smaller
than the bore of thimble f to permit the wa-
ter to flow freely around its lower end to out-
let © when disk » is off its seat or to escape
gradnally about its middle portion to the
vent b when disk n is seated and the pressure-
chamber is to be vented. Theupper section
of the stem k .fits closely, yet freely, in the
opening through cap I, but requires no pack-
ing, because the capacity of vent D is mate-
rially greater than that of the outlet around
the middle section of stem k, and if the water

should pass upward through the thimble with

any considerable rapidity it would be thrown
laterally by the shoulder m, and thus kept
away from the cap l.

The electrical devices for actuating and
thermostatic devices for controlling the aux-
iliary valve L are also illustrated in Figs. 2
and 3. As there shown, the cap [ is formed
with two uprights or standards p and gq.
Standard p carries at or near its upper end
a horizontal electromagnet N, and pivoted in
arms projecting from its side about midway
of its height is a lever O, carrying an arma-
ture 7, of softiron. This armatuare faces the
pole or core of a second electromagnet P,
projecting horizontally from the standard ¢
toward and past standard p. Q indicates an
elbow-lever, pivoted at or near the junction
of its arms in the upper end of standard ¢
and carrying a soft-iron armature s opposite
the pole or core of magnet N. From the hori-
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zontal arm of lever Q there is hung a rod or
stem £, provided at its lower end with a head
or disk and encireled by a spring v, the lower
end of which rests upon the upper face of
said disk. The spring w is surrounded by a
shell or casing'v, the npper end of which rests
upon the upper end of the spring, while from
its lower end is suspended the stem % of aux-
iliary valve L by a link or chain connection
w. This connection, as also the suspension
of the rod ¢ from a nuat and lock-nut x and y
above a washer z, resting upon the upper side
of lever Q, permits the lever to'descend with-
out itself depressing stemn k&, and it also per-
mits said stem X% to rise even though lever Q
bedepressed and helddown. Springu, which
is stronger than spring o, will overcome the
latter without being itself compressed until
the valve n is seated, and then only suffi-
ciently to permit the locking of the lever.
This arrangement insures perfect seating of
valve n and full movement of lever Q, both
of which are essential to perfect operation of
the apparatus. Magnet N has oneend or ter-
minal of its coil or helix electrically connected
with a contact-serew ' of a thermostatic eir-
cuit-closer B and its other end electrically
connected with a contact-spring &', carried
by but insalated from standard p. Lever O
carries at its lower end an adjustable contact
point or screw ¢/, which when magnet P is
energized and armature » is attracted makes
contact with contact-spring b’ and completes
the circnit of magnet N at that point. The
spring permits the contact to be made and
maintained with certainty, while allowing
proper play of lever O after contact is so
made. In like manner one end or terminal
of the coil or helix of maguet P is electric-
ally connected with a4 contact serew or stud
d' of -thermostatie civeuit-closer R, while its
other end or terminal is electrically connected
with a contact-spring ¢/, carried by but insu-
lated from standard g. When, therefore, the
circuit of magnet N is completed and the
magnetisenergized,its armature sisattracted
and a contact point or screw f’, carried by
the lever Q, is carried against contact-spring
', thus completing the circuit of magnet P
at that point.. Levers O and Q being elec-
trically connected with, or, in other words, not
insulated from, standards p ¢, and these being
apartof capl, whichisin metalliccontaet with
the entire pipe system, it follows that if the
thermostatic bar of circuit-closer R be con-
nected with one terminal of a battery or other
source of electricenergy Sand the othertermi-
nal of said battery or source of electricity be
electrically connected with the pipe system or
any directly-connected metallic fitting one or
the other of the magnets N P will be ener-
gized whenever contact is made with screw o’
or ', since contact is always made either with
spring b’ or wirh spring €. Lever O is pro-

vided with a spring ¢’, which tends to throw
its lower end outward and its upper end in-
ward, thus carrying its armature away from

maguoet P and its head beneath the outer end
of lever Q. As seen in Figs. 2 and 8, the up-
per end of lever O is provided with an offset
or shoulder 7', which limits the descent of
lever Q, and lever QQ is provided with a shoul-
der ¢/, which limits the inward movement of
the upper end of lever O, the outward move-
ment of each being limited by the pole of its
actuating-magnet.

The apparatus being thus constructed op-
erates as follows: The lever Q being first
raised and locked in its elevated position by
lever O, as seen in Fig. 2, and radiator-valve
E being open to permit a free flow of water
into and through the radiator, owing to the
supply of hot water the temperature of course
rises in the apartment in which are located
the radiator and thermostat, and this causes
the deflection of the thermostatic bar toward
the maximum-temperature contact d', which
will of course be set to any desired degree.
This will cause a circuit to be completed from
battery or supply-source S to and through the
bar of thermostat R by contact d' and the
connected conductor to electromagnet P,
through its coil or helix to contact-spring ¢/,
thence by point or screw f and lever Q to
standard g, cap l, and the connected pipe sys-
tem, and, finally, by wire or conduactor back to
battery or source 8. This will cause magunet
P to be energized and to attract arinature r,
thus withdrawing the upper end of latch-le-
ver O from beneath the extremity of lever
and permitting the latter to drop. In thus
falling lever Q frees stem k of auxiliary valve
L and permits spring o to unseatv disk n,
thereby allowing water to pass from pipe ¢
through thimble f and outlet ¢ to chamber G,
above the diaphragm F therein. Atthe sawme
time the end of the lever Q engages the up-
per end of lever O and locks it in its outward
position, thus insuring maintenance of elee-
trical contact between spring b’ and serew ¢’
preparatory to the reverse action of the parts
when the temperature falls to a predeter-
mined limis.  So, too, the descent of horizon-
tal arm or lever Q causesits depending versi-
cal arm toswing outward and todestroy elec-
trical contact between spring e’ and screw J”,
thus preventing waste of electric current.
The parts will then occupy the positions indi-
cated in Fig. 3. Water being thus admitted
above diaphragm F and at a pressure suffi-
clent to overcome that ot the water beneath
the motor diaphragm or piston, valve E is
pressed and held to its seat, and thus the de-
livery of water to the radiator C is prevented.
As the water in the radiator cools the tem-
perature of the apartinent falls and the ther-
mostatic bar swings away from countact ',
If the temperature falls to the predetermined
minimuwm for which contact-screw o' is ad-
justed, the thermostatic bar will make con-
tact with said serew, and a circuit will then
be completed from battery or source S by the
thermostat R, contact «', and its connected
wire or conduetor to the coil or helix of mag-
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net N. After traversing this coil the current
passes by contact-spring b’ and serew ¢, then
in contact, as in Fig: 3, to standard p, and
by eap! and a suitable conduector back to bat-
tery or source 8. In this way magnet N is
energized and caused to attract armature s,
thereby elevating the horizontal arm of le-
ver ), which is immediately locked in its ele-
vated position by latch-lever O, thrown be-
neath it by springg’. In thus rising lever Q
causes contact to be made between spring
¢’ and screw f' and also draws upward the
stem & of auxiliary valve L, seating valve-
disk n and unsealing the upper end of thim-
ble f or, in other words, restoring the parts
to the first position, as represented in Fig. 2.
Communication being thus cut off between
shell or pressure-chamber G and pipe e or its
source of supply and-opened between said
chamber and vent-pipe b at a level below that
of expansion-tank H, valve E is lifted from
its seat by the pressure of the water beneath
the diaphragm F, while the water above it
escapes through pipe j, thimble f, and vent
or waste pipe b to a sewer or receptacle. In
moving inward at its upper end to loek lever

. Qin its elevated position lever O ecarriesits
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contact-screw ¢’ away from spring b’,and thus
at once interrupts the circuit of magnet N,
avoiding waste of currentafter the partsare
reset whether contact of the thermostat-bar
be continned or broken.

The expansion-tank is represented asfitted
with an aatomatic valve and with an over-
flow, the latter to pass to the outside of the
building or to a sewer as a safeguard against
failureof the float-valve. The float-valve is
necessary for operation of the motor when
the pressure upon the upper side of the dia-
phragm or piston is taken from the expan-
sion-tank or other part of the heating 3ys-
tem. TUnder other circumstances its use is
optional.

In Figs. 2 and 3 a portion of the piping is

; shown on a reduced scale in order to bring

the parts within the required size of drawing
and yet show the auxiliary valve mechanism
on a scale sufficiently large to permit it to be
readily understood. )

Referring now to Figs. 4, 5, 6, and 7, a
modified form of the apparatus will be ex-
plained. The thermostatic devices of this
embodimentof the invention quite closely re-
semble those of my prior patent above re-
ferred to, the contacts alone being varied
slightly. 'The pressure is, however, obtained
from an elevated water tank or reservoir, in
this caseindependent of and higher than the
expansion-tank. In this form of apparatus
the lever Q? is normally lifted by a spring T
and is drawn down against the pressure of
said spring by a magnet N?, acting upon its
armature s% the stem #?, suspended from said
lever, being provided with a disk ¢?, which
seals the opening through which stem #
passes when said stem is elevated. Stem #?
is disconnected from the valve-stem %?, which

672,338

latter is made in two sections in axial aline-
ment with stem 3, the three hearing against
one another end to end, as shown. The
lower section of stem k? carries a disk »?,
which seals the lower end of thimble f* when
lever Q?is elevated, a spring o* serving to
elevate said section of the stem and -to seat
said disk. A spring U, encircling the lower
end of stem 7%, bearing at one end against
cap [ and at the other against a disk on the
lower end-of stem #, serves to carrysaid stem
downward when lever Q* is depressed and
spring U is sufficiently strong to overcome
spring o® and to unseat diskn® It will thus
be seen that when lever Q? is depressed
water may pass from pipe e through the aux-
iliary valve L to chamber G, seating valve
E, and when said lever is elevated commu-
nication between pipe ¢ and chamber G is
cutoff and communication is opened between
said chamber and the waste b. Pipe e in this
case communicates with an elevated tank or
reservoir V, the level of water in which is
regulated by a float-valve W, applied to the
supply - pipe I. The tank V being higher
than expansion-tank H, the column of
water in pipe e will overcome the resistance
or pressure of that in pipes B D and cause
the closing of valve K. The lever Q2 be-
ing arranged to rise under the action of
spring T and to be depressed by the action
of electromagnet N2, the circuit connections
must of course be changed accordingly with
reference to those of Figs.1,2,and 3. These
connections will be pointed out in connec-
tion with Figs. 4 and 5 and Figs.6 and 7. S
indicates the battery or source of electric
energy, R the thermostat, and b' d’, respec-
tively, the contacts against which the ther-
mostat-bar presses as the minimum or the
maximom limit is reached. ¥rom one ter-
minal of the battery or source S a conductor
passes to the cap  or to the connected pipe
system. From contact b’ a wire or conductor
passes to and connects with one end of the
coil or helix of magnet P? the other end of
said coil being electrically connected with a
contact-plate 5% carried by, but insulated
from, eapl. Lever Q*is provided with a con-
tact-finger c?, which makes contact with
plate b* when the lever is depressed, as in
Fig. 6, so that current may then pass from
battery S to and through the winding of mag-
net P? thence by contacts b? ¢? and lever Q?
to the cap ! and back to battery, causing
armature v* to be attracted and latch-lever
O? to be withdrawn from locking engagement
with lever Q?, which will then rise under the
influence of spring T, as illustrated in Fig. 4,
assuming, of course, that contact be made be-
tween the bar of thermostat R and its con-
tact b'. Contact will be broken between b?
and ¢* by the rise of lever Q*. From contact.
d’ a wire or conduector passes to and connects
with one end of the coil or helix of magnet
N?, the other end of which is elecirically con-
nected with a contact-plate d?, carried by but
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insulated from eapl. Tever Q?carries a con-
tact sp:ing or finger %, which makes contact
with plate d* when armature 72 is attracted
and lever Q*isreleased, asin Fig. 5. Aspring

5 f* tends to throw lever O? to locking position,
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acting in opposition to the attraction of mag-
net P?, which is strong cuough, however, to
overcomesaid spring. When contactis made
between the bar of the thermostat and its
contact d' and between contacts d? €, current
will pass from battery 8 to the coil of mag-
net N?, thence by contacts d? ¢? and Tever 0?
to cap I and back to battery, causing arma-
ture s* to be attracted and lever Q? to be de-
pressed, whereupon spring f* will throw lever
O? to locking position, breaking the contact
between d® and ¢? in so doing.

Assuming that the parts be in the positions
indicated in Fig. 4, the action will be as fol-
lows: Water being freely supplied to the ra-
diators, the temperature will rise until the
thermostatic bar swings to contact d’, where-
upon current will pass from battery S by
thermostatic bar R and contact d’ to magnet
N?, thence by contacts d? ¢, Fig. 5, to lever
0%, thence to cap [ and back to battery.
Magnet N? being thus energized will attract
armature s depress lever Q* which will be
at once locked by latch-lever O and valve
n* will be opened, valve or disk m? will be
seated, and water will pass from pipe e to
chamber @, causing the closing of main valve
E.
influence of spring f? lever 02 will carry con-
tact-spring e? out of contact with plate d?, and
lever Q? in falling will carry finger ¢* into
contact with plate b? thus preparing the cir-
cuit of magnet P? for completion by the con-
tact of the thermostatic bar with screw &/,
which will oceur as soon as the temperature
falls to the predetermined limit for which
said serew is adjusted. When the circuit is
thus completed, magnet P? will be energized
and armature 7* will be attracted, thus swing-
ing lever O?, releasing lever Q2 and permit-
ting spring T to elevate said lever,whereupon
spring o* will 1ift valves n?® and m?, closing
communication between pipe ¢ and chamber
G- and opening communication between said
chamber and waste or outlet b. This outlet
being at a lower level than expansion-tank
H, the water below the diaphragm F will lift
itand valve E and drive the water from cham-
ber G.

Diaphragm F may beprovided with a spring
to aid it in opening or in closing, as may be
found expedient under any special condi-
tions, or the spring may be wholly omitted.

Figs. 8and 9show the thermostaticand elec-
trical devices of essentially the same construe-
tion as in Figs. 1, 2, and 3, but the auxiliary
valve made in two parts, in axial alinement.
In this the valve n® is closed by a spring 03,
when the opening-spring T is compressed by
elevation of lever Q. Valve or disk m?® is in
this case made upon or carried by stem 73, the
lower end of which stem bears upon and ac-

lowered.

In swinging to locking position under the.

P

tuates the stem of disk »® when lever Q°is
The action is the samne as deseribed
in connection with Figs. 2 and 3.

There may be any number of radiators,
each with its main and auxiliary valves, or
one auxiliary valve may be arranged to con-
trol two or more radiator-valves.

The prominent feature of my invention is
the employment in connection with a water
heating system of main and auxiliary valves
wholly ineclosed and devoid of packing, yet
free from liability of leakage, and this I mean
to claim without restriction to specific mech-
anism,

It will be seen that the inclosed valves may
be employed in connection with a manually-
actuated auxiliary valve. In other words,
the device would still be operative if the ther-
mostat were omitted and a push-button or
manual switeh weresubstituted or any equiv-
alent means were provided for actuating the
auxiliary valve. Itis, however, highly pref-
erable to employ the automatic controlling
devices, to which a thermostat of some char-
acter is essential.

Intheforegoingdescription I have through-
out referred to ‘“differential water columns.”
In thusspeaking of the two columns or bodies
it is not meant to convey the idea that the ac-
tuating-pressure must of necessity be due to
awater column on eachside of the diaphragm,
since, as a matter of fact, any fluid-pressure
is available; but it is desirable to employ in
all cases a liquid column acting upon the dia-
phragm in opposition to the head or pressure
of the circulating body and of sufficient head,
weight, or pressure to approximately coun-
terbalance the pressure of the circulating
body. Thisis for the purpose of preventing
injury to or rupture of the diaphragms. A
very slight addition of pressure to the cush-
ioning-column eauses it to overcome the pres-
sure opposed to it, and thus to actuate the
valve. By the employment of the two op-
posing columns with or without other fluid-
pressure I am enabled to make use of rubber
diaphragms with perfect safety, whereastheir
use is attended with considerable risk where
pressure is from one side only. It will also
be observed that owing to the fact that the
relief-valves are located at a common level
the diaphragms throughout the system are
subjected to precisely the same differential
pressure, since the relative height of the two
pressure-columns is the same thronghout.

T am aware that it is not broadly new to
connect a motorand a valve without packing
between them; but, so far as I am advised,
this combination has never been sucecessfully
employed in connection with hot-water heat-
ing systems owing to the liability of rupture
of the diaphragms incident to the application
of the full water-pressure to one face only,
while the other face has been without any-
thing to sustain it during the opening of the
exhaust-valve. As the valves are free from
the friction which packing would oceasion a
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slight excess of pressure is sufficient to move
them in either direction, and there is conse-
quently little or no strain on the diaphragms.

Having thus explained my invention, I
claim— .

1. Incombination with a main valve,a fluid-
pressure motor; a liguid column arranged to
exert its pressure upon the motor to move
the valve in one direction; a second liquid
column arranged to exert its pressure to move
the valve in the opposite direction; and an
auxiliary valve adapted to vary the pressure
in one of the columns when desired, the sec-
ond liquid colamn serving to maintain a con-
tinuous pressure on one side of the motor and
thereby prevent injury to the motor by the
pressure on its opposite side.

2. In combination with the circulating sys-
tem of a hot-water heating plant, a valve for
controlling delivery of water to the radiating
body; a fluid-pressure device connected with
said valve; a circulating fluid column at one
side of said pressure device and bearing there-
on; a water column bearing upon the other
side of said fluid-pressure device, and having
a head or effective pressure greater than that
of the circulating body on the opposite side
thereof; and a valve for controlling admis-
sion of water to the fluid- pressure device and
its escape therefrom,whereby one or the other
column may be given the greater effect upon

" themain valve to maintain a continuous pres-
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sure upon the fluid-pressure device sufficient
to prevent injury thereto by pressure on one
side when the escape-valve is open.

3. In a hot-water heating system, the com-
bination of a circulating system comprising
a heater, radiator, and connecting-pipes; a
valve arranged to close communication be-
tween the circulating-pipes and radiator; a
fluid - pressure motor connected with said
valve and serving to actuate it; a water-sup-
ply having a greater head or pressure than
the circulating system; a pipe connecting said’
water-supply and the fluid-pressure motor;
and an auaxiliary valve adapted to open com-
munication between the water-supply and
the fluid-pressure motor and to seal the lat-
ter, or to ¢lese communication between them
and vent the motor sufficiently to cause it to
yield to the pressure on the valve side of it,
the water column serving to maintain a fixed
and permanent pressure on the motor to pre-
vent injury to it by the opposing pressure
when the exhaust-valve is open.

4. In a hot-water heating system, the com-
bination of a circulating system comprising”
a heater, radiator, and connecting-pipes; a
valve arranged to close communication be-
tween the radiator and the circulating water
column; a fluid - pressure motor connected
with said valve and serving to actuate it; a
water-supply having a greater head or pres-
sure than the circulating column; a pipe con-
necting said supply and the flunid-pressure
motor; an auxiliary valve adapted to open
communication belween the water-supply

672,338

and the fluid-pressure motor and to seal the
latter, or to close communication between
them and vent the motor located at such point
in the pipe that the height or head of the wa-
ter column shall counterbalance the circu-
lating water column sufficiently to prevent
excessive strain on the motor when the ex-
haust-valve is open; electric mechanism for
actuating the auxiliary valve; a source of
electric energy; and a thermostatic circuit-
closer adapted to control the action of the
electric mechanism, substantially asset forth.

5. In combination with a radiator-valve; a
fluid-pressure motor therefor, a circulating
water column arranged to exert ifis pressure
upon the motor to move the valve in one di-
rection; a second water column arranged to
exert a greater pressure upon the motor to
move the valve in the opposite direction; an
auxiliary valve adapted to admit or exclude
the second water column, and to relieve the
motor of part of its pressure when desired,
said second water column serving to maintain
a continuous and sufficient pressure on the
motor to support it against the circulating
water column when the exhaust-valveis open.

6. In combination with the main valve and
auxiliary valve of a temperature-regalating
system, an electric motor for actuating the
auxiliary valve, comprising frame or support
l, p, q, electromagnets N and P; lever O pro-
vided with armature » and contact ¢'; insu-
lated contact-spring ' connected with the
helix of magnet N; lever Q provided with ar-
mature s and contact f'; insulated contact-
spring ¢’ connected with the helix of magnet
P; battery or source of electric energy S in
electrical connection with frame [, p, q; and
a circuit-closer for completing the battery-
circuit through either magnet, as required.

7. In a hot-water heating plant or system,
the combination of a boiler; a circulating-
pipe; a radiator; a packingless valve for ad-
mitting water to or excluding it from the ra-
diator; a fluid-pressure device subject to the
head or pressure of the cireulating medium,
on one side, tending to move the valve in one
direction; means for producing water-pres-
sure on the opposite side of said pressure de-
viee to move the valve in the other direction;
means for relieving or reducing the pressure
on one side of the pressure device; . an aux-
iliary valve for controlling the relief located
at such elevation above the motor that the
head or pressure of the water column shall
offset the opposing water column sufficiently
to prevent excessive strain on the motor when
the relief-valve is open; an electric motor for
actuating the auxiliary valve; and a thermo-
stat for econtrolling the action of the electric
motor.

8. In a hot-water system, the combination
of a heater; a circulating-pipe; a radiator; a
valve for controlling delivery of water to the
radiator; a fluid-pressure motor subject to
the head or water-pressure of the circulating

‘body and tending to move the valve in one
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direction; a water-pipe econnected with said
motor and containing water under a prede-
termined and constant head or pressure nor-
mally less than that of the circulating body,
but sufficient to protect the motor against in-
jury by the pressure on the opposite side of
it; means for increasing the pressure in said
pipe sufficiently to overcome the pressure of
the circunlating body and to actuate the motor
in opposition thereto; an auxiliary valve for
controlling said pressure-increasing means;
and an electric motor for actnating the auxil-
iary valve.

9. In a hot-water heating plant or system,
the combination of a heater; a circulating-
pipe; a radiator; a valve for controlling the
deliveryof watertothe radiator; a fluid-pres-
sure motor subject to the head or water-pres-
gure of the eirculating body and tending to
move the valve in one direction; a water-pipe
connected with the motor and containing a

rater column of normally less head or pres-
sure than thatof thecirculating body; means
for admitting to said pipe additional water
sufficient to raise the pressure and move the
motor and valve in opposition to the pressure
of the circulating body; means for cutting
off and relieving such additional pressure;
an auxiliary valve for controlling the cut-off
or relief; and an electric motor for actuating
the auxiliary valve.

10. In a hot-water heating plant or system,
the combination of a heater; a circulating-

pipe; a radiator; a valve for controlling the

delivery of water tothe radiator; a fluid-pres-
sure motor subject to the head or water-pres-
sure of the circulating body and tending to
move the valve in one direction; a pipe con-
nected with the motor and containing liquid;
means substantially as deseribed for aug-
menting or reducing the pressure of said lig-
uid to make its effect upon the motor greater
or less than that of the circulating body; an
auxiliary valve for controlling the variation
or difference in pressure; said valve being
located at such a height above the motor that
the water column between it and the motor
shall be of sufficient head or pressure to sus-
tain the motor against its opposing pressure;
an electric motor for actuating the auxiliary
valve; and a thermostat for controlling the
electric motor.

11. Inahot-water heating system, the com-
bination of a heater, circulating-pipe and ra-
diator; a valve for controlling admission of
water to the radiator; a motor for actuating
said valve, comprising a shell or chamber and
a movable diaphragm; liquid-pressure col-
umns communieating with the shell or cham-
ber on opposite sides of the diaphragm and
adapted to maintain at all times a sustaining-
pressure upon opposite faces of said dia-
phragm; and means for varying the relative
pressures of the columns upon the dia-

- phragm, substantially as and for the purpose

set forth.
12. In combination with the radiator of a

7

hot-water heating system, a shell or chamber;
a diaphragm within said shell or ehamber;
liguid-pressure columnps communicating with
the chamber on opposite sides of the dia-
phragm and serving each as a cushion for the
other; meansfor varying therefation hetween
the pressures upon the two sides of the dia-
phragm; and means for maintaining continu-
ous the pressure of each liquid column, so
that in operating the motor its diaphragm
shall not he subjected to undue strain or pres-
sure.

13. Inahot-water heating system, the com-
bination of a radiator and its valve; a motor
subject to the pressure or head of the circu-
lating body; a permanent water column act-
ing upon the motor in opposition to the pres-
sure of the circulating body and of height or
pressure sufficient to sustain the motor-dia-
phragm against injurious strain by the circu-
lating body when the latter pressure predomi-
nates; an auxiliary valve for determining the
relative pressure on opposite sides of the dia-
phragm; and a spring for supplementing the
pressure upon one side of the diaphragm.

14. In combination with a hot-water radia-
tor, a controlling-valve therefor; afluid-pres-
sure motor for actuating said valve, provided
with a flexible diaphragm; a circulating wa-
ter column arranged to bear upon one side
of said diaphragm; a liquid-pressure column
arranged to bear upon the opposite side of
said diaphragm; an exhaust-valve for reduc-
ing the pressure of said liquid column, pro-
vided with a stem and disks, the head or
pressure of said column serving to sustain
the diaphragm against rupture; and a spring
bearing upon the diaphragm and serving to
assist in moving or sustaining the diaphragm
against the water-pressure from the opposite
side.

15. In ahot-water heating system, the com-
bination of a heater, circnlating-pipe, and
radiator; a valve for controlling delivery of
water to the radiator; a fluid-pressure motor
for actuating said valve, provided with a dia-
phragm and in comwunication with the cir-
culating system; a pipe communicating with
the motor on the side of the diaphragm oppo-
gite that with whicn the circulating system
communicates; and a water-tank located at
a higher point than the level of water in the
circulating system, and connected with said
pipe; an auxiliary valve for varying the pres-
sure on the motor, comprising an inlet-valve
for admitting liguid to the motor, and an ex-
haust-valve for relieving the motor, said aux-
iliary valve being located at such distance
below the tank that when the exhaust-valve
is open the pressure of the circulating system
shall move the diaphragm against the remain-
ing pressure in said pipe, which remaining
pressure forms a cushion for the diaphragm
and sustains it against rupture by the oppos-
ing pressure; and an automatic feed for said
pipe.

16. In a hot-water heating system, the com-
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bination of a heater; a circulating-pipe; a
radiator; a main valve for controlling deliv-
ery of water to the radiator; a fluid-pressure
motor subject to the head or pressure of the
circulating body for moving said valve in one
direction; an electrically-actuated auxiliary
valve for controlling the pressure on the mo-
tor, comprising an inlet-valve for admitting
pressure to, and an exhaust-valve for reliev-
ing the motor; and meauns for retaining suffi-
cient pressure on one side of the motor, when

. 872,338

the exhaust-valve is open, to act as a cushion
for the pressure of the circulating body or
heating agenf on the opposite side of said mo-
tor, for the purpose of preventing excessive
strain upon the same.

Tn witness whereof I hereunto set my hand
in the presence of two witnesses.

: JOHN V. STOUT.

Witnesses:
CHAS. B. BRUNNER,
W. W. NEWTON.
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