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PRESSURE-REGULATOR FOR HOT-WATER HEATING SYSTEMS.

1,126,189,

Specification of Letters Patent.

Patented Jan. 26, 1915.

Application filed December 15, 1913, Serial No. 806,827.

To all whom it may concern:

Be it known that I, Newraxo E. Frost, a
citizen of the United States, residing at
Chicago, in the county of Cook and State of
Illinois, have invented certain new and use-
ful Improvements in Pressure-Regulators
for Hot-Water Heating Systems, of which
the following is a specification.

The present invention relates to devices,
of that class that are known, to the trade
under various more or less arbitrary and
fanciful names, being, in fact, devices used
In connection with hot-water systems for
facilitating the flow or circulation through
the system of the water used as a heat cir-
culating medium, or, in other words, as the
means or medium for conveying the heat
from the furnace or heater to the point or
points at which it is desired to make use of
it. In connection with a system for the gen-
eral purposes of heating radiators, for what-
ever ultimate purpose these radiators may
be used, and for affording a supply of hot
water at one or more distant points,—either
cr both,—the system must be open to at-
mosphere, at some point, in order to afford
relief and thereby prevent injury to the sys-
tem, by the expansion of the water when
heated, and usually this relief is afforded
by connecting the system, at some point,
with an elevated expansion tank which is
open to atmosphere. In a system having
such an expansion tank, as the temperature
of the water increases, 1ts natural tendency
is to take the course of least resistance and
fiow into the expansion tank.

The object of the device embodying the
present invention and, in fact the object of
all devices of the same general class, is to
resist or prevent the water from flowing to
the expansion tank until the pressure within
the system reaches a predetermined point—
say the maximum pressure under which the
system may be operated with safety. Here
it may be stated that I do not claim to be
the first to provide a device, or regulator
intended to accomplish this result, the gen-
eral object of the present invention being
to provide a regulator, of this class, of im-
proved construction. More particularly
stated the objects of the invention are to
provide a regulator which, first and fore-
most, is efficient; that has but few parts of
simple construction, wherefore it is not
liable to get out of order and is of com-

paratively low cost; that may be easily and
quickly incorporated in systems already in
use; that affords easy access to all of its in-
ternal parts for cleaning purposes or for re-
newing such parts as may become worn out
without the necessity for breaking or open-
Ing up the connection between the regulator
and the system ; that operates automatically,
solely under the influence of gravity, and
that requires no adjustment as to pressure.

To these ends the invention consists in the
features of novelty that are hereinafter de-
seribed with reference to the accompanying
drawing, which is made a part of this speci-
fication and in which—

_Figures 1-and 2 are vertical central sec-
tions of the improved regulator, with its
valves in different positions, depending
upon the pressure within the system. In
Fig. 2, a modification in the construction of
one of the parts is shown. Fig. 8 is an
outline elevation on a small scale showing
the preferred relation of the improved regu-
lator to the ordinary expansion tank.

Referring first to Fig. 8, 1 represents an
expansion tank having at the top the cus-
tomary vent and overflow, 2 and 3, respec-
tively. Communicating with this tank is a
pipe, 4—4* (herein called the “expansion
pipe”) which may communicate with the
system at any desired point in customary
manner, and here it may be stated that the
term “system ” as herein used comprehends
the boiler as a part of it. Preferably the
improved regulator is incorporated in this
expansion pipe, and is located adjacent to
the expansion tank as shown at 5, but this is
not essential and within the scope of the
present invention it may be incorporated in
or connected with any desired part of the
system so long as there is a pipe similar to
the branch 42, of the expansion pipe which
rises above the regulator and is itself of
sufficient capacity, or else communicates with
a tank of sufficient capacity to contain the
water displaced by the expansion within the
system. But these are details with which
the invention, in its broadest aspects, is not
concerned.

The regulator itself has a shell, 6, pref-
erably cast iron, of generally cylindrical
shape, the upper end of which is open and
externally screw threaded for engagement
with a correspondingly threaded cap, 7, by
which the shell is normally closed but may
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be readily opened to give free access to its
contained parts. The lower end of the shell
is contracted and provided with a threaded
opening into which is screwed a correspond-
ingly threaded annular fitting, 8, prefer-
ably of cast brass, the upper end of which
is shaped to form a valve seat, 9, the lower
end of said fitting, 8, being internally

threaded for connection with the upper end
; of the expansion pipe, 4. The shell is also

provided, preferably at a level above its bot-
‘tom with a lateral opening, 10, surrounded
by a lateral projection, 11, which is inter-
nally threaded for receiving the lower end
of the rises pipe, 4*, which latter is, in fact,
an upward continuation of the expansion
pipe, 4.

Within the casing is a hollow, weighted
valve device, 12, which operates in conjunc-
tion with the valve seat, 9, for controlling
the flow of water to and from the riser pipe,
42, in response to variations in expansion
and contraction. This valve device has a
chamber, 18, which is in constant communi-
cation with the expansion pipe, 4, through
a port or passage 14, provided by an an-
nulus or short tubular plug, 15, preferably
made of vulcanite or any other suitable ma-
terial, which plug is serewed into an open-
ing formed through the bottom wall, 16, of
the chamber, 13, and its lower end shaped
to Torm the main valve proper, which is
adapted to cobperate with the valve seat, 9.
In practice the walls of this chamber are
preferably cast integrally with a cylindrieal
mass or body, 17, as shown in Fig. 1, the
sole purpose of which is to add weight to
the main valve, and this body, 17, may there-
fore be properly called a weight whether it
is in one piece and integral with the walls
of the chamber, 13, or in a number of sepa-
rate pieces, 172, formed separately from the
walls of the chamber, 13, as shown in Fig.
2. Or the parts, 15, 16 and 17, or 17%, may
be regarded as a weighted valve, having a
chamber, 13, and a port or opening, 14,
communicating therewith and extending
through its working face, and this terminol-
ogy 1s adapted for the purposes of this ap-
plication. Rising vertically from the top
‘of this weighted valve is a guide stem, 18,
which projects into a guiding socket, 19, in
the under side of the cap, 7.

One of the side walls of the chamber, 13,
is provided with a thrsaded opening in
which is screwed the housing, 20, of an out-
wardly seating check valve by which is
meant a valve that will be seated, automati-
cally by pressure against it from within the
chamber, 13. The housing, 20, is a hollow
casting preferably of general cylindrieal
shape having within it a web, 21, which di-
vides its interior into two chambers, 22
and 28, the former of which is in constant
communication with the chamber, 18, and
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consequently with the expansion pipe, 4,
while the latter is in constant communica-
tion with interior of the shell, 6, and conse-
quently with the riser pipe, 4%, the two
chambers being in communication with each

.other through a port, 24, formed through

the web, 21, and under the control of a check
valve, 25, which is preferably in the form of
a ball of greater specific gravity than
water. The communication between the
chamber, 23, and shell, 6, is through a port,
26, formed through one of the side walls of

‘the chamber, 23, and communication be-

tween the chamber, 22, and chamber, 18, is
through a port, 27, formed through a pe-
ripherally threaded disk, 28, which forms the
top wall of the chamber, 22, said port being
of non-circular shape for the reception of a
tool or implement by which it may be turned
i order to screw it to the main part of the
check-valve housing. For a similar pur-
pose the end of this housing is provided
with a non-circular depression, 29, where-
by it may be screwed into place and support-
ed within the chamber, 13.

With a regulator thus constructed it will
be understood that water can not flow to the
expansion tank until the pressure due to ex-
pansion in the system overcomes the resist-
ance of the weight—or weighted valve, be-
cause the check valve, 25, effectually pre-
vents the flow of water from the chamber,
13, to the interior of the shell, through the
port, 26. DBut as soon as this pressure is
reached, (the check valve still remaining
seated) 1t will lift the weighted valve from
its seat, 9, and permit water to flow from
the expansion pipe, 4, into the interior of
the shell and thence out, through the open-
ing, 10, to the riser pipe, 4%, as indicated by
the dotted arrows in Fig. 1. When, how-
ever, the pressure within the system becomes
less than the resistance of the weighted
valve, the column of water in the riser pipe,
acting upward against the under side of the
check valve will, by reason of its weight, un-
seat the check valve and flow into the cas-
ing, 6, thence through the port, 26, into the
chamber, 23, thence through the port, 24,
into the chamber, 22, thence through the
port, 27, into the chamber, 18, thence
through the passage, 14, into the expansion
pipe, as indicated by the arrows in Fig. 2,
and thence back to the system. A weight
for holding to its seat the valve for control-
ling the flow of water to the expansion tank
has many advantages over a spring for the
same purpose and among these advantages
may be mentioned that it is constant—never
varying—it requires no adjustment and
therefore does not depend upon the discre-
tion, or rather the want of discretion on the
part -of a workman (in other words it is
“fool proof”) and may be made before it
leaves the factory to exactly meet the re-
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quirements of the system in which it is to be
used. Another advantageous feature of a
regulator having a shell constructed as above
described is that, should it become necessary
to clean or repair any part of the valve de-
vice the only parts that can possibly need
repair or cleaning can be easily and quickly
removed and replaced without disconnect-
ing the entire regulator from the piping.
Still other advantageous features of a regu-
lator constructed as above described are that
it is entirely automatic in its operation; it
has but few parts all of very simple con-
struction; it is not liable to get out of order,
and it can be made at a comparatively low
cost.

What I claim as new is:—

1. A pressure regulator of the class de-
scribed having, in combination, a hollow
shell having an opening adapted to com-
municate with a riser pipe, and having also
a second opening adapted to communicate
with an expansion pipe extending from the
system, a valve seat surrounding the open-
ing last aforesaid, and a valve device located
within the shell, said valve device having a
weight provided with an internal chamber,
one wall of which has through it an opening
adapted to communicate with the expansion
pipe and an annular valve surface sur-
rounding said opening and adapted to said
valve seat, one of the walls of said weight
chamber having through it an opening com-
municating directly with the interior of the
shell, a hollow housing for a check valve se-
cured in said opening and projecting into
the chamber of the weight, said housing hav-
ing an internal web dividing its interior into
two chambers, said web having through it a
port or opening through which said cham-
bers communicate, one wall of one of said
chambers of the check valve housing hav-
ing through it a port communicating with
the chamber of the weight and one wall of
the other of said two chambers of the check

8

valve housing having through it a port com-
municating with the interior of the shell,
and a check valve located in one of said two
chambers and adapted to control the open-
ing or port through which they communi-
cate.

2. A regulator of the class described hav-
ing, in combination, a hollow shell having
an opening adapted to communicate with a
riser pipe, and having also a second open-
ing formed through 1ts bottom, adapted to
communicate with an expansion pipe extend-
ing from the system, a valve seat surround-
ing the opening last aforesaid, and a valve
device located within the shell, said valve de-
vice having a weight having an internal
chamber, the bottom wall of said chamber
having an opening through it, a tubular plug
secured in said opening and shaped to form
a valve surface adapted to said valve seat,
one of the side walls also of said chamber
having an opening through it, a housing for
a check valve secured in the opening last
aforesaid and projecting into said chamber,
said housing consisting of a hollow casting
having an internal web dividing its interior
into two chambers and having through it a
port,oropening, through which said chambers
communicate, one wall of one of said cham-
bers having through it a port communicat-
ing with sa1d chamber and with the interior
of the shell, and one wall of the other of said
chambers having through it a port or open-
ing through which the chamber last afore-
said communicates with the chamber of the
weight, a check valve located in the chamber
last aforesaid of the housing and adapted to
control the port through which the chambers
communicate, said housing having an open-
ing for the insertion of the ball check valve
and a removable closure for said opening.

NEWLAND E. FROST.

Witnesses: '

PavrL Werp,
F. J. HiceiNBoTHAM.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
‘Washington, D, C.”
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