Innovation, Sciences et Innovation, Science and CA 2988775 C 2021/01/19

I*I Développement économique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 2 988 775
12 BREVET CANADIEN
CANADIAN PATENT
13 C
(86) Date de dépdt PCT/PCT Filing Date: 2016/06/09 (51) CLInt./Int.Cl. F76L 41/00(2006.01),

F16L 55/07(2006.01), F24D 19/08(2006.01),
GO1D 21/02(2006.01), GO1L 19/00(2006.01)

(72) Inventeurs/Inventors:

(87) Date publication PCT/PCT Publication Date: 2016/12/15
(45) Date de délivrance/lssue Date: 2021/01/19

(85) Entrée phase nationale/National Entry: 2017/12/07 RECK, MICHAEL E., US;
(86) N° demande PCT/PCT Application No.: US 2016/036685 ROY, MARK J,, US;
s L TERRY, ANDREW J., US
(87) N° publication PCT/PCT Publication No.: 2016/201095 o
L, N ) (73) Propriétaire/Owner:
(30) Priorités/Priorities: 2015/06/12 (US62/175,033); NIBCO INC., US

2016/05/20 (US15/160,027)
(74) Agent: ROBIC

(54) Titre : ADAPTATEURS DE JAUGES DE TEMPERATURE ET DE PRESSION
(54) Title: TEMPERATURE AND PRESSURE GAUGE ADAPTORS

[ 100

e

130 140

(57) Abrégé/Abstract:

Apparatus (100) for connecting a gauge (140) to a hydronic system, the apparatus comprising: a body (110) defining a flow
channel (160); a union fitting (120) at one end of the flow channel (160) connectable to a drain valve of a hydronic system; a
bleeder valve (180) in fluid communication with the flow channel (160); and a gauge fitting (130) in fluid communication with the
flow channel (160), wherein the gauge fitting (130) is configurable to connect with the gauge (140). Method for taking a reading
from a hydronic system thereon.

50 rue Victoria ¢ Place du Portage 1 ® Gatineau, (Québec) KI1AOC9 e www.opic.ic.gc.ca i+l
50 Victoria Street e Place du Portage 1 e Gatineau, Quebec KIAO0C9 e www.cipo.ic.gc.ca al l a a



w0 2016/201095 A1 |} 1F 1 00O 0 O R A

(43) International Publication Date
15 December 2016 (15.12.2016)

CA 02988775 2017-12-07

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

WIPOIPCT

(10) International Publication Number

WO 2016/201095 A1l

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

International Patent Classification:
F16L 41/00 (2006.01) GO1L 19/00 (2006.01)

International Application Number:
PCT/US2016/036685

International Filing Date:
9 June 2016 (09.06.2016)

Filing Language: English
Publication Language: English
Priority Data:

62/175,033 12 June 2015 (12.06.2015) US
15/160,027 20 May 2016 (20.05.2016) US
Applicant: NIBCO INC. [US/US]; 1516 Middlebury

Street, Elkhart, IN 46516 (US).

Inventors: RECK, Michael, E.; One Appian Way,
Worcester, MA 01610 (US). ROY, Mark, J.; One Appian
Way, Worcester, MA 01610 (US). TERRY, Andrew, J.;
One Appian Way, Worcester, MA 01610 (US).

Agents: LEONARDQ, Mark, S. et al.; Brown Rudnick
LLP, One Financial Center, Boston, MA 02111 (US).

(8D

(84)

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: TEMPERATURE AND PRESSURE GAUGE ADAPTORS

[‘ 100

N

(57) Abstract: Apparatus (100) for connecting a gauge
(140) to a hydronic system, the apparatus comprising: a
body (110) defining a flow channel (160); a union fitting
(120) at one end of the flow channel (160) connectable to a
drain valve of a hydronic system; a bleeder valve (180) in
fluid communication with the flow channel (160); and a
gauge fitting (130) in fluid communication with the flow
channel (160), wherein the gauge fitting (130) is configur-
able to connect with the gauge (140). Method for taking a
reading from a hydronic system thereon.



10

15

20

TEMPERATURE AND PRESSURE GAUGE ADAPTORS

Field of the Invention

The invention generally relates to hydronic systems, and more specifically to gauge
adaptors for connecting a gauge to a hydronic system for taking pressure or temperature readings

from the system.

Background

Hydronic heating and cooling systems have gained popularity due to the comfortable
average temperature they provide and uniformity in heating. Hydronic systems use water, or
water-based solutions, to move thermal energy from where it is produced to where it is needed.
Thermal energy is absorbed by the water at a heat source, conveyed by the water through the
distribution piping, and finally released into a heated space by a heat emitter.

During use, different parts of a hydronic system will experience fluctuations in pressure
or temperature. Monitoring pressure and temperature at various locations and time intervals is
needed for controlling the heating output of the system and for regular system maintenance to
ensure proper tfunction and efficiency. The use of purge valves, for example, can lead to pressure
differentials that can affect the operation of the system.

Hydronic systems typically have gauges built in to a boiler unit to provide temperature or
pressure readings. These can take up much space and involve additional piping. Failure of a
gauge may require replacement of an entire boiler or involve extensive maintenance and
significant system downtime. Also, such gauges may not provide an accurate view of the overall

system operation, since temperature and pressure may vary throughout the system.
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Summary

The present disclosure provides easily connectable and removable gauge adaptor
apparatuses that can connect a gauge to a hydronic system or other fluidic piping system for
taking a pressure or temperature reading. The gauge adaptor apparatus is compatible with
standard hose connections and can be used to quickly and easily add a gauge onto a hydronic
system without requiring extensive labor and without needing to halt the operation of the system.
Apparatuses of the present disclosure can be temporarily added to a hydronic system while in
operation to take a one-time reading from the gauge, or the gauge adaptor apparatus can be
permanently installed for ongoing temperature or pressure readings. The disclosed gauge adaptor
apparatuses take up little space, are highly compatible with existing fluid valves and system
configurations, can be installed quickly and easily without requiring much labor, and can be
easily removed for system draining, servicing, or replacement.

Gauge adaptor apparatuses of the present invention generally include a gauge adaptor
apparatus body with a fluid channel running therethrough. At one end of the fluid channel is a
valve fitting that is generally compatible with standard drain valves, such as 3/4” fittings. At
another end of the fluid channel is a gauge fitting configured to receive a temperature gauge, a
pressure gauge, or a combination temperature and pressure gauge. The fluid channel is also
typically in fluid communication with a bleeder, which can be used to bleed pressure from the
apparatus, such as during removal of the apparatus.

To connect the gauge adaptor apparatus to a hydronic piping system, the apparatus
includes a valve fitting typically such as a threaded union fitting. The gauge adaptor apparatus is
thus compatible with existing fluid systems that include a drain valve or port. The fitting can be
threaded onto a drain or other external connection of a valve. Typically the fitting is connected
while flow to the drain is off, or the valve is otherwise in an unpressurized condition. The fitting
opens up to a fluid channel that runs through the apparatus. Once connected, the valve can be
turned on to direct fluid to the drain valve and to the gauge adaptor apparatus, thereby to
incorporate the gauge adaptor apparatus into the fluidic system. When so connected, the fluid
channel of the gauge adaptor apparatus is thereby in fluid communication with the hydronic
system. The gauge is configured to take readings from the fluid channel of the apparatus. When
connected to the hydronic system, the gauge can thus take a pressure reading and/or a

temperature reading of the system.
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For removal of the gauge adaptor apparatus from the system, fluid is diverted away from
the drain valve, and therefore away from the gauge adaptor apparatus. Residual fluid and
pressure in the fluid channel can be released via a bleeder. When the pressure returns to ambient
levels, the adaptor can be easily disconnected from the hydronic system.

In certain aspects, the invention includes an apparatus connecting a gauge to a hydronic
system. The apparatus includes a body dcfining a flow channel, a union fitting at one end of the
flow channel connectable to a drain valve of a hydronic system, a bleeder valve in fluid
communication with the flow channel, and a gauge fitting in fluid communication with the flow
channel, wherein the gauge fitting is configured to connect with a gauge. The union fitting may
be a 3/4” threaded female union fitting, and it may further include a gasket, o-ring, or washer for
creating a seal between the body and the drain valve. The bleeder valve can be configured to
bleed fluid from the flow channel. The bleeder valve may include a bleeder cap and a gasket, o-
ring, or washer for creating a seal between the body and the bleeder cap.

In some embodiments, the gauge includes a pressure gauge. In some embodiments, the
gauge further includes a temperature gauge. The gauge may include a temperature probe
configured to fit inside the flow channel. The gauge fitting may be a 1/4” NPT threaded female
fitting.

In related aspects, the invention includes a method for taking a reading from a hydronic
system. The method includes providing a gauge adaptor apparatus. The gauge adaptor apparatus
includes a body defining a flow channel, a union fitting at one end of the flow channel
connectable to a drain valve of a hydronic system, a bleeder valve in fluid communication with
the flow channel, a gauge fitting in fluid communication with the flow channel, and a gauge
connected to the gauge fitting. The method further includes connecting the union fitting to a
drain valve of a hydronic system having a fluid flow, directing the fluid flow to the drain valve to
incorporate the gauge adaptor apparatus into the hydronic system, and taking a reading from the
gauge.

The union fitting comprises a 3/4” threaded female union fitting. The union fitting may
further include a gasket, o-ring, or washer for creating a scal between the body and the drain
valve. The bleeder valve comprises a bleeder cap and a gasket, o-ring, or washer for creating a

seal between the body and the bleeder cap.
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In certain embodiments, the gauge is a pressure gauge and the reading is a pressure
reading. In certain embodiments, the gauge further includes a temperature gauge and the reading
further includes a temperature reading. The gauge may include a temperature probe configured to
fit inside the flow channel.

In some embodiments, the method further includes removing the gauge adaptor apparatus
from the hydronic system by diverting fluid flow from the drain valve, using the bleeder to bleed
fluid from the flow channel, and disconnecting the union fitting from the drain valve.

In a further related aspect, the invention includes a method for taking a reading from a
hydronic system, the method comprising:

providing a gauge adaptor apparatus comprising: a body defining a flow channel;
a union fitting at one end of the flow channel connectable to a drain valve of a hydronic system;
a bleeder valve opening formed in said body in fluid communication with the flow channel; a
gauge fitting formed in said body in fluid communication with the flow channel; and a gauge
connected to the gauge fitting;

connecting the union fitting to the drain valve of the hydronic system having a
fluid flow;

directing the fluid flow to the drain valve to incorporate the gauge adaptor
apparatus into the hydronic system; and

taking a reading from the gauge.

Brief Description of the Drawings

FIG. 1 shows a perspective view of a gauge adaptor apparatus with a pressure gauge.

FIG. 2 shows a cross-section view of a gauge adaptor apparatus with a pressure gauge.

FIG. 3 shows a perspective view of the body of a gauge adaptor apparatus.

FIG. 4 shows a perspective view of a gauge adaptor apparatus.

FIG. 5 shows a perspective view of a gauge adaptor apparatus installed on a drain valve.

FIG. 6 shows a view of a gauge adaptor apparatus with a combination pressure and
temperature gauge installed on a drain valve.

FIG. 7 shows a cross-section view of a gauge adaptor apparatus with a combination
pressure and temperature gauge installed on a drain valve.

FIG. 8A shows a perspective view of the body of a gauge adaptor apparatus.

Date Regue/Date Received 2020-09-04



FIG. 8B shows a cross-section view of the body of a gauge adaptor apparatus.

FIG. 9 shows gauge adaptor apparatuses with combination pressure and temperature
gauges installed on drain valves of a hydronic system.

FIG. 10 shows an example of a purge valve.

5 FIG. 11 shows a cross-section view of a purge valve.

FIG. 12 shows a cross-section view of a purge valve with a gauge adaptor apparatus
installed.

FIG. 13 shows a perspective view of a hot water isolation valve.

FIG. 14 shows a perspective view of a hot water isolation valve with a gauge adaptor

10  apparatus installed.

FIG. 15 shows a method for taking a gauge reading from a hydronic system.

4a
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Detailed Description

The present disclosure involves gauge adaptor apparatuses for connecting a temperature
or pressure gauge to a hydronic or other fluidic system. The apparatus is configured to be
connectable to a standard drain valve, such as a 3/4” threaded hose drain connection. In that
sense, the apparatus is interchangeable and movable between different hydronic systems or
different locations within a system. The apparatus can be used as a portable tool for quickly
taking a temperature or pressure reading from an unoccupied drain valve. In other uses, the
apparatus can be installed as a permanent fixture on a hydronic system for taking pressure or
temperature readings during normal use of the system.

Apparatuses of the invention are particularly useful with hydronic systems. Hydronic
systems utilize a liquid fluid to shift energy (i.e. BTUs) from one location to another. Typically
this is accomplished by heating up (or in cooling applications, cooling) a liquid, such as water, or
a mixture of water and other fluids (such as glycol antifreeze) to elevate the boiling point and
lower the freezing point, and pumping the liquid to another location where the captured energy in
the fluid is released. The hydronic solution can be heated through the use of a boiler, solar
energy, geothermal purap, or any other means. The hydronic solution can be cooled by use of a
heat pump, geothermal pump, or other such means of cooling the solution.

For both maintenance and in the regular operation of a hydronic system, it may be
necessary to take readings to determine the pressure or the temperature in different parts of the
system. The invention therefore involves gauge adaptor apparatuses that can be added to an
existing hydronic system using a standard hose connection. Apparatuses of the invention can be
quickly and conveniently added to any standard hose connection and use that connection as a
gauge port. The adaptor can be installed temporarily, for example to take a one-time reading, or
it can be permanently installed. Apparatuses of the invention can be configured to connect a
pressure gauge, a temperature gauge, or a combination of both. The apparatuses can fit with
bottom or center back mounted gauges.

FIG. 1 shows an embodiment of a gauge adaptor apparatus 100 of the invention. The
apparatus 100 includes a body 110, which defines a flow channel (not visible) therein. The body
110 is made of a resilient material suitable for plumbing such as brass. At a proximal end of the
body 110 is a union fitting 120 which can connect to a hose drain connection of a hydronic

system (not shown). The union fitting 120 can be for example a 3/4” union hose drain adaptor.
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When connected, the flow channel of the apparatus 100 is in fluid communication with the
hydronic system. The body 110 also includes a gauge fitting 130 for connecting a gauge 140 to
the body 110. One branch of the flow channel runs through the gauge fitting 130 so that when
the gauge 140 is connected, the gauge 140 can take a pressure reading from inside the flow
channel. Also in fluid communication with the flow channel is a bleeder valve, covered by a
bleeder cap 150. The bleeder cap 150 can be activated to release pressure from inside the flow
channel.

FIG. 2 shows a cross section of the apparatus 100. The flow channel 160 extends from a
drain connection port 170 at a proximal end of the body 110. The union fitting 120 includes a
union nut 125 with threads 122 for connecting to a hose drain. The threads 122 can be, for
example, 3/4” female thread. The union fitting 120 includes a snap ring 124 made of steel or
another similar material. A washer 126 is located inside the union thread nut 125 for creating a
seal between the body 110 and the hose drain when connected. The washer 126 can be made of a
rubber material such as EPDM or other elastomeric materials known in the art.

At a distal end of the flow channel 160 is the bleeder valve 180 covered by the bleeder
cap 150, which may be made of brass or other metal. A gasket 182 creates a seal between the
body 110 and the bleeder cap 150. The gasket 182 can be made of a rubber material such as
EPDM or other elastomeric materials known in the art. To bleed pressure from the fluid channel
160, the bleeder cap can be twisted, or in some embodiments pushed in. The flow channel 160
also is in fluid communication with the gauge 140. The gauge 140 can be a pressure gauge and is
connected to the body 110 via the threaded gauge fitting 130. The gauge fitting 130 can include a
gasket or o-ring (not shown). The fitting 130 can have, for example, a 1/4” NPT female thread
for receiving a pressure gauge 140.

FIG. 3 shows the body 110 of apparatus 100. The bleeder cap 150 is removed to show the
threading and the opening of the bleeder valve 180. The gauge 140 is removed to show the
threading of the gauge fitting 130. The union thread nut 125 is removed to show the groove 121
where the snap ring 124 can be seated. The union thread nut 125 as shown in FIG. 2 has a lip that
fits over the snap ring 124 to hold the union thread nut 125 in place, while allowing it to rotate.
FIG. 4 shows another view of the apparatus 100 assembled with the bleeder cap 150 and the
union fitting 120 in place.

FIG. 5 shows the apparatus 100 connected to a drain valve 510 of a hydronic system. The

drain valve includes a drain/venting valve portion 580 extending from a valve body 560. The
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drain/venting valve portion 580 includes a drain port 583 with a male threaded portion (not
shown) receivable within the union fitting 120. A purge valve handle 591 is connected to a purge
valve flow diversion device (not shown) via a purge valve actuator (not shown). The flow
diversion device can be a ball valve or other similar valve, as would be known in the art. The
purge valve handle 591 is retained to the purge valve actuator by a screw 593. The purge valve
handle 591 enables a first and second position of the purge valve flow diversion device. In one
position, flow is diverted away from the drain/venting valve portion 580, and in another position,
flow is directed to the drain/venting valve portion 580.

The apparatus 100 can be threaded onto existing drain products, such as the valves sold
under the trademarks Isolator®, Hydro-Core™, and Purge & Fill™ and made by Webstone
Company, Inc. (Worcester, MA), and including the valves described in U.S. Patents 6,655,412;
6,779,561; 7,621,295; 7,631,662; 7,681,596; 7,789,106; 7,857,002; 8,316,886; and 8,770,223,
An apparatus with a 3/4” hose thread union connector can be used with any product having a
compatible 3/4” drain valve. When connected to a fluidic system, the gauge provides a reading
of the pressure inside the system.

To connect the apparatus 100, the union fitting is threaded onto a drain valve while the
valve is in the “off” position, i.e., when fluid is not flowing to the drain port. After the apparatus
is threaded onto a hose drain connection of a hydronic system, the drain valve (such as a ball
valve) can be actuated, allowing fluid to flow to the gauge and thereby introducing the pressure
gauge into the system. The gauge would then output a pressure that is currently in the system.

The apparatus can either be left in the system to constantly provide a pressure reading, or
the apparatus can be removed once again. To remove the apparatus, the drain valve is first closed
to isolate the gauge adaptor apparatus from the rest of the system. To release the residual
pressure inside the flow channel of the apparatus, the bleeder valve can be actuated. Once the
pressure is relieved from the flow channel, the apparatus can be safely removed from the drain.
The cap on the drain may then be threaded back into place.

The gauge adaptor apparatus can include a pressure gauge, a temperature gauge, or a
combination of both.

FIG. 6 shows a gauge adaptor apparatus 200 with a combination pressure and
temperature gauge and a union hose drain adaptor. The apparatus 200 operates in substantially

the same way as apparatus 100. The apparatus 200 includes a body 210, which defines a flow
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channel (not visible) therein. The body 210 is made of a resilient material suitable for plumbing
such as brass. At a proximal end of the body 210 is a union fitting 220 which can connect to a
hose drain connection 510 of a hydronic system. The union fitting 220 can be for example a 3/4”
union hose drain adaptor. When connected, the flow channel of the apparatus 200 is in fluid
communication with the hydronic system. The body 210 also includes a gauge fitting 230 for
connecting a gauge 240 to the body 210. The gauge can be a pressure gauge, a temperature
gauge, or both. One branch of the flow channel runs through the gauge fitting 230 so that when
the gauge 240 is connected, the gauge 240 can take a pressure or temperature reading from inside
the flow channel. Also in fluid communication with the flow channel is a bleeder valve, covered
by a bleeder cap 250. The bleeder cap 250 can be activated to release pressure from inside the
flow channel.

FIG. 6 shows a cross section of the apparatus 200. The flow channel 260 extends from a
drain connection port 270 at a proximal end of the body 210. The union fitting 220 includes a
union nut 225 with threads 222 for connecting to a hose drain 510. The threads 222 can be, for
example, 3/4” female thread. The union fitting 220 includes a snap ring 224 made of steel or
another similar material. A washer 226 is located inside the union thread nut 225 for creating a
seal between the body 210 and the hose drain 510 when connected. The washer 226 can be made
of a rubber material such as EPDM or other elastomeric materials known in the art.

A bleeder valve 280 is in fluid communication with the flow channel 260. The bleeder
valve 280 is covered by the bleeder cap 250, which may be made of brass or other metal. A
gasket 282 creates a seal between the body 210 and the bleeder cap 250. The gasket 282 can be
made of a rubber material such as EPDM or other elastomeric materials known in the art. To
bleed pressure from the fluid channel 260, the bleeder cap 282 can be twisted, or in some
embodiments pushed in. The flow channel 260 also is in fluid communication with the gauge
240. The gauge 240 is a combination pressure and temperature gauge. The gauge 240 includes a
temperature probe 245, which fits axially within the flow channel 260 and extends through the
drain connection port 270. When the apparatus 200 is connected to the hose drain 510, the
temperature probe 245 is positioned to take a temperature reading from within the hose drain
510. The gauge 240 is connected to the body 210 via the threaded gauge fitting 230. The gauge
fitting 230 can include a gasket or o-ring (not shown). The fitting 230 can have, for example, a

1/4” NPT female thread for receiving a pressure gauge 140.
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The hose drain 510 is part of a hydronic system and is operably connected to a flow
diversion device 503 which controls flow to the hose drain 510 from the valve body 560. The
flow division device 503 is shown in its closed position in which fluid in the system is prevented
from flowing from the valve body 560 to the drain port 583. In this illustrative embodiment, the
flow diversion device 503 is a ball valve. The ball 541 has a through hole 543 extending through
its center. The ball 541 is rotatable on an axis of the purge valve actuator (not shown) which
extends through its center and normal to the plane of drawing in FIG. 7 by movement of the
purge valve handle (not shown, but similar to the handle shown in FIG. 10) and the purge valve
actuator retained thereto. The ball forms a seal with sealing portions 548.

FIGS. 8A and 8B show a perspective view and a cross-section view of the body 210 of
apparatus 200. The bleeder cap 250 is removed to show the threading and the opening of the
bleeder valve 280. The gauge 240 is removed to show the threading of the gauge fitting 230. The
union thread nut 225 is removed to show the groove 221 where the snap ring 224 is seated when
fully assembled. The union thread nut 225 as shown in FIG. 7 has a lip that fits over the snap
ring 224 to hold the union thread nut 225 in place, while allowing it to rotate.

FIG. 9 shows two gauge adaptor apparatuses 200 and 200A attached to a hydronic
system. Both apparatuses 200 and 200A are substantially the same, and so only apparatus 200
will be described herein. Apparatus 200 is connected to a drain valve 810 of a hydronic system.
The drain valve 810 includes a drain/venting valve portion 880 extending from a valve body 860.
The drain/venting valve portion 880 includes a drain port 883 with a male threaded portion (not
shown) receivable within the union fitting 220 of the apparatus 200. A purge valve handle 891 is
connected to a purge valve flow diversion device (not shown) via a purge valve actuator (not
shown). The flow diversion device can be a ball valve or other similar valve, as would be known
in the art. The purge valve handle 891 is retained to the purge valve actuator by a screw. The
purge valve handle 891 enables a first and second position of the purge valve flow diversion
device. In one position, flow is diverted away from the drain/venting valve portion 880, and in
another position, flow is directed to the drain/venting valve portion 880. A main actuator 885
extends from the valve body 860 enabling a first and second position of the main valve flow
diversion device (not shown here). The main valve flow diversion device is connected to a main
handle 887 via the main actuator 885. The main handle 887 is retained to the main actuator with

anut 889.
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The apparatus 200 can be threaded onto existing drain products, such as the valves sold
under the trademarks Isolator®, Hydro-Core™, and Purge & Fill™ and made by Webstone
Company, Inc. (Worcester, MA), and including the valves described in U.S. Patents 6,655,412;
6,779,561; 7,621,295; 7,631,662; 7,681,596 7,789,106; 7,857,002; 8,316,886; and 8,770,223 .
An apparatus with a 3/4” hose thread union connector can be used with any product having a
compatible 3/4 drain valve. When connected to a fluidic system, the gauge provides a reading
of the pressure and temperature inside the system.

To connect the apparatus 200, the union fitting is threaded onto a drain valve while the
valve is in the “off” position, i.e., when fluid is not flowing to the drain port. After the apparatus
is threaded onto a hose drain connection of a hydronic system, the drain valve (such as a ball
valve) can be actuated, allowing fluid to flow to the gauge and thereby introducing the
combination temperature and pressure gauge into the system. The gauge would then output a
temperature and pressure that is currently in the system.

The apparatus can either be left in the system to constantly provide temperature and
pressure readings, or the apparatus can be removed once again. To remove the apparatus, the
drain valve is first closed to isolate the gauge adaptor apparatus from the rest of the system. To
release the residual pressure inside the flow channel of the apparatus, the bleeder valve can be
actuated. Once the pressure is relieved from the flow channel, the apparatus can be safely
removed from the drain. The cap on the drain may then be threaded back into place.

The apparatus can be attached to standard hose connections, such as drain valves. A drain
valve may include a ball valve for prohibiting or directing flow to the drain.

One of the benefits of the gauge adaptor apparatuses described herein is their
compatibility with a wide variety of valves. They can be connected to t-drains, ball drains, union
ball drains, expansion tank ball drains, any ball valve with a hose end, or any product generally
with a compatible hose drain.

FIG. 10 shows an example of a purge valve to which gauge adaptor apparatuses of the
present disclosure can be connected. The purge valve includes a valve body 60 containing a first
primary loop port 62, a second primary loop port 64, a first secondary loop port 66 and a second
secondary loop port 68. The secondary loop ports 66, 68 are disposed at respective ends of a
linear secondary loop portion 70 of the valve body 60. A primary loop portion 72 of the valve

10
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body 60 is formed by a pair of “closely” spaced tees 74, 76 extending from the secondary loop
portion 70. At least one main valve portion 78 is disposed in at least one of the tees 76 between
the secondary loop portion 70 and a primary loop port 64. A drain/venting valve portion 80
extends from the main valve portion 78. An end cap 81 is affixed to the valve body 60 at a drain
port 83 of the drain/venting valve portion 80. To connect a gauge adaptor apparatus to the purge
valve, end cap 81 is first removed. A portion of the secondary loop portion 70 between the tees
74, 76 is shared with the primary loop portion in which flow in a primary loop and a secondary
loop is “hydraulically separated.”

A main actuator 85 extends from the valve body 60 enabling a first and second position
of the main valve portion 78. A main flow diversion device (not shown here) is connected to a
main handle 87 via the main actuator 85. The main handle 87 is retained to the main actuator
with a nut 89. A purge valve handle 91 is connected to a purge valve flow diversion device (not
shown here) via a purge valve actuator (not shown here). The purge valve handle 91 is retained
to the purge valve actuator by a screw 93.

FIG. 11 1s a sectioned view of the purge valve of FIG. 10 in normal operating position
prior to attachment of a gauge adaptor apparatus. The end cap 81 is in place and the purge valve
flow diversion device 103 is in a position to prevent flow to the drain. A primary loop fluid flow
path 82 is shown by arrows extending into tee 74, through the secondary loop portion 70 and into
tee 76. Fluid can flow in either direction along the primary loop fluid flow path 82. A secondary
loop flow path 84 is shown by arrows extending into the first secondary loop port 66 through the
secondary loop portion 70 and out from the second secondary loop port 68. It should be
understood that a common flow of both the primary loop flow path 82 and the secondary loop
flow path 84 exists in the secondary loop portion 70.

The main valve portion 78 is shown in the normal operation position in which fluid in the
primary fluid flow path 82 can flow from secondary loop portion 70 through the main valve
portion 78 to the primary loop port 64. The main flow diversion device 79 in the main valve
portion 78 is shown in a first position to enable flow in the primary flow path between tee 76 and
the second primary loop port 64 while preventing flow to the drain/venting valve portion 80. In
this illustrative embodiment, the main flow diversion device 79 is a first ball having a through
hole 95 extending through its center and a blind hole 97 extending orthogonal to the through hole

to its center. The first ball is rotatable on an axis of the main actuator 85 by movement of handle
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87 (best seen in FIG. 10) and main actuator 85. The first ball forms a seal with sealing portions
99 and 101.

The purge valve flow diversion device 103 in the drain/venting valve portion 80 is shown
in its normally closed position in which fluid in the primary flow path 82 is prevented from
flowing between the main valve portion 78 and the drain port 83. In this illustrative embodiment,
the purge valve flow diversion device 103 is a sccond ball having a through hole extending
through its center. The second ball is rotatable on an axis of the purge valve actuator (not shown)
which extends through its center and normal to the plane of drawing in FIG. 11 by movement of
purge valve handle 91 (best seen in FIG. 10) and the purge valve actuator retained thereto (not
shown) by screw 93. The second ball forms a seal with sealing portions 105 and 107.

FIG. 12 is a section view of the primary/secondary loop purge valve in a purge/drain
position and with a gauge adaptor apparatus 100 connected. The primary loop fluid flow path 82
is shown by arrows extending into tee 74, through the secondary loop portion 70 and into tee 76.
Fluid in the primary flow path flows into main valve portion 78 where it is diverted by the main
flow diversion device 79 into the drain/venting valve portion 80. Because the purge valve handle
is in the purge/drain position, fluid entering the drain/venting valve portion 80 can {low through
the purge valve flow diversion device 103 to the drain port 83 and to the gauge adaptor apparatus
100. Protective cap 81 has been removed.

While the apparatus 100 is in fluid communication with one of the flow paths, the gauge
{(not shown) can take a reading of the pressure inside the system. In an alternative embodiment, if
a combination temperature and pressure gauge adaptor is connected, the gauge can take a
temperature reading. In that embodiment, the temperature probe would extend down the flow
channel 160 and through the drain port 8§3.

Gauge adaptor apparatuses of the present disclosure can also be used with isolation
valves. Isolation valves are used in plumbing and heating applications to control the flow of
water or other fluid to and from an in-line appliance or piece of equipment for purposes of
maintenance, replacement or repair.

Referring to FIG. 13, a hot water isolation valve 900 is shown and includes a first hot
water port 902, a second hot water port 904, a hot water relief port 906 and a hot water drain port
908. Hot water isolation valve 900 defines a hot water flow channel 901 and a hot water drain

channel 903. The hot water flow channel 901 provides fluid communication between the first hot
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water port 902 and the second hot water port 904. The hot water drain channel 903 provides fluid
communication between the first hot water port 902 and the hot water drain port 908. The hot
water isolation valve 900 includes a flow diversion device (not shown), such as a ball valve,
disposed within a valve portion 910 disposed between first hot water port 902, second hot water
port 904, hot water relief port 906 and hot water drain port 908. Moreover, the flow diversion
device is configurable between a first configuration and a second configuration via a flow
adjustment means 912, such as a butterfly handle. In FIG. 12, the flow diversion device is shown
in a first configuration wherein hot water flow is between first hot water port 902 and second hot
water port 904. No water flows to the drain port 908 in this configuration. A drain cap 914 is
shown removed from the drain port 908.

In FIG. 14, the flow diversion device is shown in a second configuration wherein hot
water flow is between first hot water port 902 and hot water drain port 908. The flow adjustment
means 912 is turned 90 degrees from the configuration shown in FIG. 13, directing the flow to
the drain port 908. It should be noted that hot water relief port 906 includes a threaded portion
(female) for receiving a hot water relief valve. However, although hot water relief port 106 is
shown having a threaded (female) portion, it should be appreciated that hot water relief port 106
may be configured for connecting with a hot water relief valve in any manner suitable to the
desired end purpose, such as a threaded portion (male), a friction fit connector, a crimped
connector, a clamped connector, a quick disconnect connector, or the like.

As shown in FIG. 14, a gauge adaptor apparatus 200 of the present invention is connected
to drain port 908. The flow channel of the apparatus 200 is in fluid communication with the
water flow of the system. The apparatus is shown with the gauge removed, but it is to be
understood that any gauge of the present disclosure, such as a pressure gauge, a temperature
gauge, or a combination pressure and temperature gauge could be connected to the gauge fitting.

To attach the apparatus 200, the drain cap 914 is removed and the union fitting of the
apparatus 200 is threaded onto the drain port 908 until the washer (not shown) creates a seal
between the body of the apparatus 200 and the drain port 908. The flow adjustment means 912 is
turned to redirect flow towards the drain port 908 and into the apparatus 200, thereby
incorporating apparatus 200 into the system and pressurizing it. The gauge (not shown) would
then show a reading of the pressure inside the system. If the gauge included a temperature probe,

it could also provide a temperature reading.
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The apparatus could be left in place to provide a permanent means of pressure and/or
temperature readings, or it could be removed again if only a one-time reading is desired. To
remove it, the flow adjustment means 912 is turned again to stop flow to the apparatus 200. The
bleeder is then turned to relieve the pressure built up in the flow channel. Once the pressure is
released, the union nut can be safely twisted off to remove the apparatus.

Certain aspects of the invention involve a method for taking a gauge reading from a
hydronic system. FIG. 15 shows generally the steps of the method 700. A gauge adaptor
apparatus is provided 713. The apparatus has a flow channel running therethrough and is
provided with a fitting at one end of the flow channel connectable to a drain valve of a hydronic
system. The gauge adaptor apparatus includes another fitting for connecting to a gauge, also in
fluid communication with the flow channel. The gauge can be a pressure gauge, a temperature
gauge, or a combination pressure and temperature gauge. The gauge adaptor apparatus also
includes a bleeder valve in fluid communication with the flow channel. The bleeder valve is
operable to relieve pressure from the flow channel.

The method 700 further involves connecting 719 the union fitting of the apparatus to a
drain valve of a hydronic system. The drain valve may include a drain cap, which is removed
prior to connection with the gauge adaptor apparatus. The drain valve is operably connected to a
flow control device, such as a ball valve, which controls fluid flow to the drain valve. While the
flow control device is in a first position preventing flow to the drain valve, the gauge adaptor
apparatus can be connected to the drain valve.

Once connected, the flow control device can be moved to a second position, thereby
directing 725 fluid flow to the drain valve and thereby to the gauge adaptor apparatus, thus
incorporating the gauge adaptor apparatus into the system. The method 700 further involves
taking 731 a reading from the gauge. The reading may be a pressure reading, a temperature
reading, or both.

In embodiments of the method 700, the gauge adaptor apparatus is then disconnected
from the system. The flow diversion device is reoriented to its first position to once again block
flow to the drain valve, effectively removing the gauge adaptor apparatus from the hydronic
system. The bleeder is actuated to release residual pressure inside the gauge adaptor apparatus
and return pressure to ambient pressure at which it is safe to remove the apparatus. The gauge

adaptor apparatus is then disconnected from the drain valve.
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Equivalents

The invention may be embodied in other specific forms without departing from the spirit
or essential characteristics thereof. The foregoing embodiments are therefore to be considered in

5  all respects illustrative rather than limiting on the invention described herein.
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Claims

1. A method for taking a reading from a hydronic system, the method comprising:

providing a gauge adaptor apparatus comprising: a body defining a flow channel; a union
fitting at one end of the flow channel connectable to a drain valve of a hydronic system; a bleeder
valve opening formed in said body in fluid communication with the flow channel; a gauge fitting formed
in said body in fluid communication with the flow channel; and a gauge connected to the gauge fitting;

connecting the union fitting to the drain valve of the hydronic system having a fluid flow;

directing the fluid flow to the drain valve to incorporate the gauge adaptor apparatus into the
hydronic system; and

taking a reading from the gauge.

2. The method of claim 1, wherein the union fitting comprises a 3/4" threaded female union
fitting.
3. The method of claim 1, wherein the union fitting further comprises a gasket, o-ring, or washer

for creating a seal between the body and the drain valve.

4. The method of claim 1, including a bleeder valve comprising a bleeder cap and a gasket, o-

ring, or washer for creating a seal between the body and the bleeder cap.

5. The method of claim 1, wherein the gauge comprises a pressure gauge and the reading

comprises a pressure reading.

6. The method of claim 5, wherein the gauge further comprises a temperature gauge and the

reading further comprises a temperature reading.

7. The method of claim 6, wherein the gauge further comprises a temperature probe configured

to fit inside the flow channel.

8. The method of claim 1, further comprising removing the gauge adaptor apparatus from the
hydronic system by:

diverting fluid flow from the drain valve;

using a bleeder to bleed fluid from the flow channel; and

disconnecting the union fitting from the drain valve.
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