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(54) Title: A FILLING DEVICE FOR A PRESSURISED HEATING CIRCUIT

(57) Abstract: A filling loop device is provided to facilitate filing of an in-
stalled pressurised heating circuit (2) including a boiler (furnace) (1) from a
mains supply pipe (3). The device includes a dead-man valve (14) con-
figured to normally close off a wafer channel provided by a hose (16). This
ensures that the channel can only be opened when attended during char-
ging. Conventionally the hose ordinarily used to charge the heating circuit
should be removed after isolation valves are closed at the inlet (4) and out-
let (6). However careless operatives have been found to have frequently left
the hose in place with the isolation valves open causing serious damage to
the boiler, A second embodiment of the invention includes a pressure regu-
lation valve (25} in the filling loop device to prevent careless operatives
charging the system to excessive pressure. A third embodiment provides a
pressure regulation valve in the circuit, normally biased to a closed condi-
tion with a dead-man actuator to open the channel.
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A Filling Device For A Pressurised Heating Circuit

Technical Field

The present invention relates to filling devices for pressurised sealed central

heating systems.

Background

As illustrated in prior ard figures 1A and 1B a conventional pressurised healing
systems includes a boiler or furnace 1 in line with heating circuit pipe 2. The
boiter needs fo be filled from a pressurised water source such as a mains water
supply pipe 3. To do this the mains water supply pipe 3 may be provided with
an inlet valve 4 attached by a compression fitting. The inlet valve may be a stop
or isofation valve. One inlet end of a plain hose 5 is connected by means of 4
BSP threaded coupling to the inlet valve 4. The heating circuit pipe 2 is
provided with a spur on to which an outlet valve 8 is mounted by a compression
coupling. The outlet valve is preferably a stop or isolation valve. The outlet end
of the hose 5§ is then connected to the outlef valve 6 by a threaded coupling

{step 51 in fiqure 1B).

To charge the heating circuit the valves 4 and 6 are then opened (step 51.2)
and water is aliowed to fiow into the heating circuit until a pressure gauge 7
indicates a specified circuit pressure is reached (81.3). A check valve may be
provided, prefarably in one or more of the isolation valves, to prevent leakage of

water back out of the pressurised circuit.



CA 02970198 2017-06-08

WO 2016/092279 PCT/GB2015/053739

[0047 When the circuit is charged according to the system specifications the valves 4
and 8 should be closed {51.4) and the hose 5 removed {S1.5) to ensure that
there is no connection between the healing circuit 2 and mains supply pipe 3.
The filling hose 5 should be left in close proximity to the boller 1 {o provide for

subsequent system charging.

sy i is a frequent occurrence that boilers are damaged by an inexperienced or
careless user leaving the filling device {filling loop) in place and the valves 4, 6
open, so over pressurising the system or allowing mains water to circulate within
the heating circuit. Water in the heating circuit in accordance with good practice
shouid be treated with anti-oxidising and anti-scaling agents. If the filing device
is left in place untreated water circulates in the healing system accelerating
corrosion and causing rapid and severe scaling with consequent premature
failure of the boiler. Experience shows that the boiler failures can be sufficiently

severe (o require total replacement of the boiler.
{0081 The applicant perceives a demand for a filling device which may be abie to:

« reduce system instaflation and charging time by obviating the
need to it and remove the hose, and in many practical cases to

replace or find the hose which is often fost.

= ensure that the mains water supply will be isolated from the
heating circuit after charging however inexperienced or careless

the operator is.
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« ensure that the specified charging pressure is delivered on every

tharge.

reliably and safely be operated by an unquatified operative such as the end

useft.

Prior Art

The prior art devices {o prevent this situation are complex devices which admit

water into the heating circuit on a periodic basis to maintain the pressure.

GB2450088 discloses an apparatus for controlling the pressure of a heating Huid
within a central heating syster or for controlling the flow of heating fluid into a
central heating system. The apparatus comprises an inlet, for connectionto a
supply of heating fluid, and an outlet, for connection 1o a heating system. A
pressure sensor is arranged to sense the heating fluid pressure within the
central heating system. A flow sensor is arranged to sense the voluma of
heating fiuld flowing between the inlet and the outlst. A flow control valve
controls the flow of heating fluid from the inlet to the outiet. The flow control
valve is operatively connected to the pressure sensor and is arranged to open
when the sensed prassure falls below a first predetermined pressure and close
when the sensed pressure rises above a second predelermined pressure.
Alternatively, the flow control valve is operatively connected {o the flow sensor
and is arranged {o close once a predetermined volume of heating Hiuid has
flowed. A self-bleeding radiator valve comprising a filter arranged to inhibit

particulate matter from interfering with the operation of the valve is disclosed. A
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filtration device for a central heating system, preferably comprising a magnetic

particle filter, is also disclosed.

This prior art device of GB2450086 provides a complex solution to the problem,
comprising a pressure and/or flow sensor to control filling of the heating system
by electronic means. As such it is over-complicated and costly for standard

domestic use.

LS20060124078 discloses a water feed controlier which can provide for the
addition of a preset fixed amount of water {o be added after a low water
condition is removed. This system provides for a preset fixed amount of water
to be added to a boiler above the amount which triggers the low water condition.
This generally inhibifs excess cycling from the boiler operating at ifs minimum
safe water level as well as inhibiting overtfilling of the boiler. Further, there is
discussed a water feed controller which can measure the amount of water
added over a prior predetermined period {sueh as 30 days) which serves as a
floating window of time so that a leak or other condition resulling in overly

frequent filling can be detected quickly.

US20060124078 discloses: A water feed controller for a boiler, the controlier
comprising: electronics for monitoring the signal from a low water cut-off
{LWCO); electronics for opening and closing a water path: and a processor;
wherein when said electronics for monitoring detect a low water signal from said
LWCO, said processor initigtes opening of said water path to allow water to flow

into said boiler; wherein said water path remains open until said LWCO ceases
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signalling a iow water condition; and wherein said processor allows said water
path to remain open after said LWCO ceases signalling said low water condition,
so a preset fixed amount of water is added into said boiler after said LWCO

ceases signalling said low water condition.

Again, these are complex electronic devices, over-specified for standard

domestic use and not useful or easy to retrofit to existing boiler installations.

(3B2204669 discloses: A fuid source e.g. a mains water supply is connecled to
a fluid user systern such as a combination boiler by means including a
non-refurn valve unit, a flow regulator and pipework for connecting the valve unit
and flow reguiator. The non return valve allows fluid flow to the fluid user
system but prevents reverse fluid flow from the user system to the fluid source.
The check valve unit may have an oullet portion permanently connected to the
boiler and a conical inlet passage in which a flexible pipe may be held manually
during top-up of the boiler. The unit may include two identical valve stems. This

device is a standard filling loop device, without a fail-safe mechanism.

| Statement of invention

According to the present invention there is provided a filling device for a
pressurised heating system comprising:

means defining a fluid passage having, an inlet port connectable to a fluid
supply and an outlet port connectable to a heating system fluid circuit; and
a dead-man valve interposed in the passage between the inlet port and the

outlet port, said dead-man valve biased to a normally closed condition to shut off



CA 02970198 2017-06-08

WO 2016/092279 PCT/GB2015/053739

0177

o1

018

fiuid flow through the channel in either direction when unattended, and manually
operable to an open condition to permit fluid to flow from the intet port to the

outlet port,

The fluid passage may be provided by a length of pipe, flexible hose or via a
channel in a mono-block. The inlet and outlet ports may be provided by any
conventional coupling including at least: threaded BSP and compression

couplings.

The dead-man valve is a valve which is biased to the closed condition and
manually operable by an actuator to switch to the open condition. Consequently
on releasing the actuator the valve closes. Therefore the valve cannot be left
unaftended in an open condition. A preferred version of the dead-man valve has
a pushbution actuator biased by a spring to the closed condition. The button
must be held in the depressed condition to enable fluid to flow through the push

button valve.

A push button valve may be vulnerable {o jamming open by abusive users, for
exampie by wrapping with tape, consequently actuators such as a spring biased

twist grip or other less easily jammed configurations may be preferred.

To ensure there is no backfiow from the boiler circuit to the mains water, a one
way or check valve is connected such that flow from the inlet to the outlet
connector is aliowed while the reverse flow is prevented. Single check valves
may be vuinerable {o reverse flow leakage to prevent which a double check

vaive may be provided.
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A second isolation valve may be connected to the check valve.
A check valve and an isolation valve may be provided in the same housing.

in some embodimeants the device comprises, connected in order along the flow
pathway: a 15mm inlet compression {o 8mm ball valve, an 8mm push bution
water valve, a 15mm to 8mm adapter, a 15mm flexible filling link comprising a

metal braided hose and a 15mm double check ball valve,

In this way the device provides a means to fill a pressurised heating circuit from
a pressurised water source such as a mains water supply, the device being
connectable in place of a standard filling joop as known in the art. The use of
the push huiton valve in the fluid pathway means that it is impossible to leave
the filling loop in place and open, so avoiding accidental damage to the heating

boiler.

i will be understood that the flexible fubing portion may have a range of lengths
1o suit the configuration of the boiler installation, and that the connector types
are not limited to any specific size and the device may be produced with chosen

connector sizes 1o suit the installation.

The device can alsc include a pressure regulalor pre-set to deliver fluid to the
outlet at a pressure compatible with the operation of the boiler. This facilitates
use by non-echnical untrained or sight disabled users who may misread the
pressure gauge and charge the heating system to excessive or inadequate

pressure.
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Brief Description

Embodiments of & filling device for a pressurised heating circuif constructed in
accordance with the present invention, will now be described, by way of
exampie only, with reference to the acconmpanying iustrative drawings, in
which:

Figure 2A shows a SW isometric view of a first embodiment of the device
installed in a part of a pressurised heating circuit including a boiler;

Figure 2B is an exploded plan view of the filling device of figure 2A;

Figure 2C is a sectional detail of a firs{ variant of a dead-man valve used
in the first embodiment;

Figure 2D is a flow chart showing the new process for using the first
embodiment;

Figure 3A is a SW isometric view of a second embodiment of the device
installed in a part of a pressurised heating circuit including a boiler,

Figure 3B is an enlarged detail side elevation of the filling device of the
second embodiment;

Figure 3C is a further enlarged sectional elevation through the dead-man
vaive of the second embodiment;

Figure 30 is a flowchart of the process of using the second embodiment,

Figure 4A shows an isometric view of a third embodiment of the
invention wherein a dead-man valve is integrated with a regulator vaive;

Figure 4B shows a plan vie of the third emabodiment in a closed
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condition,

Figure 4C shows a sectional plan view through figure 4B;

Figure 4D shows a plan view of the third embodiment in the open
condition for charging the heating circuit;

Figure 4E shows a sectional plan view of figure 4D.

Detailed Description of Figures

Features common fo the prior art of figure 1 are referenced with the same
numerals. Thus figure 2A shows a boiler or furnace 1 plumbed into a heating

circuif to circulate hot water through a pressurised heating circuit pipe 2.

An inlet valve 4 is coupled to a terminus of the mains water pipe 3 by means of
an inlet connector 10. In this case the infet connector 10 is a conventional
compression coupling; however other known forms of coupling including press
fit, cement or solder may be employed. The coupling 10 couples an isolation

vaive 12 to the end of the mains waler pipe 3.

A dead man valve is provided by a push button vaive 14 configured to
open the fluid flow pathway when the push button 15 is pushed and thereby
displaces a spool against a bias fo open a passage through the valve. When
the button is released the bias displaces the spool and button to close the fluid
passage. In the embodiment shown the push button vaive 14 has an upstream
port adapted to be coupled 1o a downstream port of the isolation valve 12 by

means of a BSP threaded coupling.
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0307 A downstream port 14d of the push bution valve 14 is coupled fo a flexible
tubing portion (hose) 18 to provide fluid communication with the outlet valve 6.
The outiet valve 8 has a housing 24 and includes an isolation valve 18 which
includes a check valve 22, connected such that flow from the inlet 4 to the outlat
vaive is allowed while reverse flow is prevented. The outlet valve 6 is coupled to
a spur off the heating circuit pipe by means of a compression coupling outlet
connector 20. in some embodiments the check valve in the ocutlet valve 6 is 8

double check valve {o add reliability.

f03%} Figure 2C shows a sectional detail of the push button valve 14 with the button
depressed. The push buiton valve 14 has a casing 14a with a fluld passage 14b
communicating a female threaded inlet port 14¢ and outlet port 14d. The
passage 14b is intersected by a spool chamber 14e containing a spool 14f. The
spaot 14f is in this case cylindrical. Anti-rotating means {not shown) may be
provided to prevent the spool from rotating around its axis. Such means may
include a tongued washer, located in nut 15a and engaging a groove in the stem

18b of the push bution.

1032} The anti-rotating means ensures that a through passage 14g extending
diametrically through the spoot 14f is aligned with the passage 14b to facilitate
the passage of water through the vaive when the pushbution is depressed. A
compression spring 14k is arranged o urge the spool 14f up into a condition
where a lower part 14l of the spool obstructs the passage 14b as can be seen in

Fig 3C.
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An “O" ring 14m’ encircles the spool above the upper part, a middle "0" ring
14m™ encircles the spooi between the upper and lower part and a lower *0" ring
encircles the spoot at the bottom of the lower part.  The "0 rings provide a fluid
sealing bearing surface for the spool in the cylindricat spoot chamber. Figure 2D
is a flow chart showing the method of using the device of the first embodiment.
The inlet valve 4 and ouliet valve § will be installed with the healing systern and
will remain in place on the mains supply 3 and heating circuit spur 2a as in the

conventional prior art arrangemant.

In step 2.1 the fill ioop device is coupled behween the inlet and outlet valves 4
and 6 to provide a channel for the passage of mains water. At step 2.2 the
isolation valves 12 and 18 are opened. Al siep 2.3 the press button of the
dead-~-man valve is depressed thereby opening a passage for the flow of mains
water from the mains pipe 3 {o the heating circuit spur 2a. This pressurises the
heating circuil 2 and the pressure is read at step 2.4 from the pressure gauge 7
by the user untif a manufacturer specified pressure is reached. When the
specified pressure is reached the press butfon vaive is released at step 2.5.
The isolation valves 12 and 18 should then be closed at step 2.6. Conveniently
the filling loop may then be left in place al step S2.7 since there is no possibility
of water flow through the filling foop device so long as the valves function
correctly. Even if step 2.6 is overlooked there is little risk of water flow into the
heating circuit and less of water fiow from the heating circuit into the mains

supply. In this first embodiment the device comprises, connected in order along
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the flow pathway: a 15mm inlet compression o 8mm ball valve 12, an 8mm
push bulton water valve 14, a 15mm to Bmm adapier 26, a 15mm flexible filling
link comprising a metal braided hose 16 and a 15mm combined double check

and ball valve 24.

The second embodiment of the fill loop device is generally similar o the first and
corresponding components are identified with similar numerals. Accordingly
only the differences will be described. As can best he seen in figures 3A and 3B
the filling loop device includes a governor or pressure regulating valve 25 in
series with the press bution valve 14, The pressure regulating valve 25 is set ta
limit the maximum water supply pressure at the outlet 6 of the filling loop device
to correspond o the specified maximwﬁ pressure for the boiler 1. As a result an
inexperienced or untrained user cannot gver pressurise the system and theraby

cause damage.

A further modification of the second embadiment is most readily apparent from
figure 3C. This addresses the issue of the isolation valve 18 being incorrectly
ieft open and permitting backflow o the press vaive 14 even against the check
valve 22. Against this eventuality a drain passage 14k is formed in the lower
part of the spool and arranged {0 align with the outlet port. The drain passage
14K is isolated from the through passage by a barrier 14p, and the middie *0"
ring 14m”. The drain passage communicates with a lower part of the spool
chamber and hence {o a drain port 14 is provided in the body of the press valve

14. The drain port is conveniently formed by drilling a bore 14m through the
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base 14n of the spool chamber. Since the lower part of the spool chamber is
then open to-air this creates an air gap between the inlet port and the outlet port.
A hollow nippié 140 may be formed on the spool chamber base in
communication with the bore 14m o which a hose may be attached. This aliows
water flowing back into the press valve (from the right in figure 3C, to flow
through a drain pott 14k formed in a bottom portion of the spoot 14f and to drain

out through the drain port 14j.

Figure 3C Hlustrates an alternative embodiment in which the spring 14e” shown
in ghosted lines, is located around the press bution stem o act between the

press button and the vaive nut 15b.

Referring to figure 4A the dead-man vaive and pressure regulator valve are
combined in a single unitary structure 30 which has an inlet port 31 and outlet
port 32. The infet port 31 may be directly connecled to the mains water supply
3, preferably via an isolation check valve such as 4 in the previous
embodiments, similarly the outlet port 32 can be directly connected to the
heating circuit via the an isolation check valve such as previously described at 6.
The regulator valve 30 has a pressure set screw 33 1o set the maximum pass
pressure for the valve and will commonly be pre-set according to the
manufacturers specifications for the heating system. The press bulton of the

pravious embodiments is replaced by a rotatable knob 34.

The inlet port 31 communicates with a first chamber 35, This is closed by an

annular bulkhead 36. The lumen 37 of the bulkhead 36 is closed by a piston
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valve seat 28 which can move in the vertical axial direction of the figures. Fluid
sealing is achieved via an O ring seal 38, and the piston valve seat 38 is
normally urged towards a closed and sealed condition, as shown in figure 4C by
the action of a piston vaive seat colt spring 40 which acts between the piston
vaive seat and bulkhead. This action presses the piston valve seat to sealingly

engage a poppet or needie valve 41.

The poppet valve 41 is in turh urged up to engage the piston valve seat 38 by
the action of a poppet valve compression spring 42 acting between the valve
casing and the poppet valve 41. A cam 43 is mounted on a shaft 44 which is
sealingly journaled to extend through the casing to irottatably engage rotary
knab 34. The cam 43 may be constrained {o rotate no more than the positions
illustrated in order to retain the piston valve seat 38 against the action of the
piston valve seat spring 40. Thus in the siopped condition shawn in figure 4¢ no
water can flow from the inlet chamber 35 to an oullet chamber 45 above the

hulkhead.

As with conventional regulator valves, the outlet chamber 45 is sealed by a
piston 46 which is connecied to the poppet valve 41 by a con-rod 47. The piston
47 is urged down into the outlet chamber by the action of a piston spring 48

preloaded by the set screw 33.

To charge the heating circuit or boller the knob 34 is rotated o the position
shown in figure 40D, This rotates the cam 41 {o press the piston valve seat 38 up

against the action of the spring 40. Water can now flow between the poppet
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valve 41 and the piston valve seat 38 into the outlet chamber 45 and so to the

oullet 32.

if the pressure in the outlet chamber rises excessively the force applied to the
piston 46 causes the piston 46 {o rise carrying the poppet valve fowards the

piston valve seat 38 and causing the pressure in the outlet chamber 45 to drop.

if the knob 34 is released the piston valve seat spring 40 présses the piston
valve seat down against the cam 41. The rotary axis of the cam 41 is aranged
offset such that this induces a moment arm which rotates theé cam back towards
the closed condition. Thus the dead-man regulator valve cannot be left open

unattended.

In a further variant of third embodiment check valves may be installed in the inlet

and/or outlets 31, 32.

The operation of the third embodiment is substantially similar to the operation of

the second embodiment.

it will be appreciated by the skilled person that while the filling loop device has
been developed mainly for refrofit o exisling pressurised boiler heating
installation, it may be integrated into a boiler housing at manufacture, especially

in the case of the second or third embodiments.

i will be understood that any features described in relation to any one
embodiment may where reasonable, ie technically feasible, be combined with

any other described embodiments.
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The invention may be further defined by the following clauses:

A filling device for a pressurised healing circuit comprising the following
components connected in series {o define a fluid flow path through them:

an inlet connector,

an inlet isotation valve,

a push button valve configured {o open the fluid flow pathway when the button is
pushed and to close it when the button is released,

a flexible tubing portion,

a chack valve, connecied such {hat flow from the inlet connector to an outist
connector is alowed while the reverse flow is prevented, and

an outlet connector.

A device according (o the immediately preceding paragraph wherein the check

valve is a double check valve.

A device according to either of the two immediately preceding paragraphs

comprising a second isolation valve connected fo the check valve.

A device according to any one of the three preceding paragraphs wherein a

check valve and an isolation valve are provided in the same housing.



What is claimed is:

1. A filling loop device for a pressurized heating system comprising:

a casing having an inlet port connected by a fluid passage to an outlet port, said
inlet port connectable to a fluid supply and said outlet port connectable to a heating
system fluid circuit; a spool chamber interrupting said fluid passage, a spool slidably
housed in the spool chamber, said spool including a through passage capable of
communicating the inlet port and outlet port for fluid flow there between, and a drain
passage, capable of communicating the outlet port and a drain port formed in a lower
part of the spool chamber, said drain port for discharge to a drain at ambient pressure,
wherein water passing into either of the through passage or the drain passage cannot
pass into the other of the passages;

bias means to urge the spool so that the drain passage communicates the outlet
port and the drain port and closes the inlet port; and

an actuator operable to overcome the bias, whereby the filling loop device acts
as a deadman valve and a fluid supply break ensuring that the pressurized heating
circuit is normally isolated from the supply, and fluid in the heating circuit is normally

isolated from the supply, and fluid in the heating circuit cannot leak back into the

supply.

2. A device according to claim 1 comprising a pressure regulator valve pre-set to

prevent excess pressurisation of a heating system.

3. A device according to claim 1 or claim 2 wherein the bias means comprises a
spring to spring bias the spool to close a fluid passage through the valve and a
manual actuator operable to displace the spool in opposition to the spring force while

manually attended.
4. A device according to claim 3 wherein the actuator comprises a press button.

5. A device according to any one of claims 1-4 wherein the drain port is formed in

a base of the spool chamber.
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6. A device according to any one of claims 1-5 wherein the drain port is provided

with a hose coupling.

7. A device according to claim 6 wherein the hose coupling is a nipple.
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