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(54) FLUE PIPE ASSEMBLY

(57) The present invention discloses a flue pipe as-
sembly for a gas appliance including at least a first pipe
section and a second pipe section, and a first electrical
conductor and a second electrical conductor attached to
the first and the second pipe sections respectively.
Wherein, the flue pipe assembly further includes a pipe
connection mechanism, and the pipe connection mech-
anism is disposed between the first and the second pipe
sections to establish a mechanical connection therebe-
tween, and in the mean time to establish an electrical
connection between the first and the second electrical
conductors. In this way, reliable mechanical and electri-
cal connections can be establish between pipe sections
by the pipe connection mechanism.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to fields of domes-
tic gas appliances, and particularly relates to flue pipes
for domestic gas appliances.

BACKGROUND OF THE INVENTION

[0002] Domestic gas heating appliances generally in-
clude gas water heaters, gas boilers, gas stoves and so
on. A domestic gas appliance typically has a flue hood
and a number of flue pipes connected with the flue hood
for collecting combustion products (containing carbon
monoxide and nitrogen oxides) of the gas appliance and
exhausting them outside. The flue pipes generally in-
cludes a number of pipe sections connected in series,
and these pipe sections are produced in accordance with
appropriate safety standards by recognized suppliers
and properly assembled in users’ home according to cor-
responding specifications. However, in consideration of
cost, dealers may adopt non-standard pipes or hire work-
ers without professional training to assemble the pipes,
which may result in instability of the pipe connection and
cause risks of gas leakage.
[0003] Chinese published patent application
CN103615806A discloses flue pipes with electrical con-
ductors. When the pipe sections are connected in series,
the electrical conductors of each pipe section are con-
nected with each other and further electrically connected
to a controller of a gas water heater. In this way, when
there exists a mechanical connection problem of the pipe
sections, the electrical connection of the conductors will
be broken accordingly. Thus, the controller of the appli-
ance will take certain security measures, such as stop
running of the appliance.
[0004] The Chinese patent application discloses the
conception that the electrical conductors can be used to
provide a prompt feedback once a connection problem
exists between the pipe sections. Nevertheless, the
above solution does not provide reliable mechanical and
electrical connection means between the pipe sections.

SUMMARY OF THE INVENTION

[0005] It is an object of present invention to provide a
flue pipe assembly, wherein the mechanical and electri-
cal connections of pipe sections of the flue pipe assembly
are stable and reliable, and the flue pipe assembly can
provide a prompt feedback even if there exists a discon-
nection of the pipe sections.
[0006] According to one aspect of the present invention
there is provided a flue pipe assembly for a gas appliance
comprising at least a first pipe section and a second pipe
section, and a first electrical conductor and a second
electrical conductor attached to the first and the second
pipe sections respectively. Wherein, the flue pipe assem-

bly further comprises a pipe connection mechanism, and
said pipe connection mechanism is disposed between
the first and the second pipe sections to establish a me-
chanical connection therebetween, and in the mean time
to establish an electrical connection between the first and
the second electrical conductors. In this way, reliable me-
chanical and electrical connections can be establish be-
tween pipe sections by the pipe connection mechanism.
[0007] Preferably, the pipe connection mechanism
comprises a fixed connection device for mechanically
connecting adjacent end portions of the first and the sec-
ond pipe sections.
[0008] Preferably, the fixed connection device com-
prises a connecting ring covering the adjacent end por-
tions of the first and the second pipe sections.
[0009] Preferably, the pipe connection mechanism fur-
ther comprises electrical terminals disposed on the con-
necting ring to electrically connect the first and the second
electrical conductors.
[0010] Preferably, each of the first and the second pipe
sections is provided with a conductor base with conduc-
tive pads electrically connected to the first or the second
electrical conductor; each of the electrical terminals has
two ends contacting corresponding conductive pads of
the first and the second pipe sections.
[0011] Preferably, the connecting ring comprises a first
portion and a second portion, and the first and the second
portions are separate and fixedly connected to the first
and the second pipe sections respectively; the electrical
terminals comprise a female terminal attached to the first
portion and electrically connected to the first electrical
conductor of the first pipe section, and a male terminal
attached to the second portion and electrically connected
to the second electrical conductor of the second pipe
section.
[0012] Preferably, each of the first and said second
electrical conductors comprises two electrical wires; and
the electrical terminals are insulatively disposed on the
connecting ring.
[0013] Alternatively, the fixed connection device com-
prises at least two latching members, and each latching
member latches the adjacent end portions of the first and
the second pipe sections.
[0014] Preferably, each of the first and said second
electrical conductors comprises only one electrical wire,
and said two latching members are formed differentially.
[0015] Preferably, a sealing member is disposed be-
tween the first and the second pipe sections.
[0016] In a further embodiment, the flue pipe assembly
comprises a third pipe section adapted for extending
through a wall, a third electrical conductor attached to
the third pipe section, a switch electrically connected to
the third electrical conductor, and a wall mounting mech-
anism associated with the third pipe section for mounting
the third pipe section to the wall; wherein said switch is
turned on at the time when said wall mounting mecha-
nism is mounted to the wall.
[0017] Preferably, the wall mounting mechanism com-
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prises a mounting flange and a retaining device; wherein
the mounting flange defines a through hole therein for
being extended through by the third pipe section, and the
retaining device engages with the mounting flange to at-
tach it to the wall.
[0018] Preferably, the switch is disposed on the mount-
ing flange at a side facing the wall.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] For a more complete understanding of the
present invention, and the advantages thereof, reference
is now made to the following descriptions taken in con-
junction with the accompanying drawings, in which:

Fig. 1 is a schematic view showing a flue pipe as-
sembly in accordance with a first embodiment of
present invention connected with a gas water heater;

Fig. 2 is a perspective view showing two adjacent
pipe sections of the flue pipe assembly as shown in
Fig. 1 are connected via a first pipe connection mech-
anism;

Fig. 3 is similar to Fig. 2, wherein a connecting ring
of the first pipe connection mechanism is removed;

Fig. 4 is a perspective view showing two separate
adjacent pipe sections as shown in Fig. 3;

Fig. 5 is a perspective view showing the connecting
ring of the pipe connection mechanism;

Fig. 6 is a perspective view showing an end pipe
section is fixedly mounted to a wall via a first wall
mounting mechanism;

Fig. 7 is a perspective view showing the end pipe
section together with the first wall mounting mecha-
nism as show in Fig. 6 from another aspect;

Fig. 8 is a perspective view showing a flue pipe as-
sembly in accordance with a second embodiment of
present invention, wherein two adjacent pipe sec-
tions of the flue pipe assembly are connected via a
second pipe connection mechanism;

Fig. 9 is a perspective view showing two separate
adjacent pipe sections as shown in Fig. 8;

Fig. 10 is a sectional view of the two connected pipe
sections as shown in Fig. 8;

Fig. 11 is a schematic view showing a flue pipe as-
sembly in accordance with a third embodiment of
present invention, wherein two adjacent pipe sec-
tions of the flue pipe assembly are connected via a
third pipe connection mechanism;

Fig. 12 is a schematic view of the pipe section as
shown in Fig. 11 from another aspect;

Fig. 13 is a schematic sectional view showing a flue
pipe assembly in accordance with a fourth embodi-
ment of present invention, wherein an end pipe sec-
tion is fixedly mounted to a wall via a second wall
mounting mechanism;

Fig. 14 is an explosive view of the end pipe section
and the second wall mounting mechanism as show
in Fig. 13;

Fig. 15 is a schematic sectional view showing a flue
pipe assembly in accordance with a fifth embodiment
of present invention, wherein an end pipe section is
fixedly mounted to a wall via a third wall mounting
mechanism;

Fig. 16A-16C are schematic views showing the proc-
ess of installing the end pipe section as shown in
Fig. 15 to the wall via the third wall mounting mech-
anism.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0020] Reference will now be made to the drawing fig-
ures to describe the preferred embodiments of the
present invention in detail. However, the embodiments
can not be used to restrict the present invention. Changes
such as structure, method and function obviously made
to those of ordinary skill in the art are also protected by
the present invention.
[0021] Gas appliances could be fired with combustible
gas, such as natural gas, city gas, liquefied petroleum
gas, methane, etc., thereby supplying thermal energy for
domestic usages. Such as gas water heaters for supply-
ing hot water, gas boilers for supplying hot water and
room heating, and gas stoves for cooking. A gas water
heater will be exemplified hereinafter for illustrating the
flue pipe assembly of present invention.
[0022] Refer to Fig. 1, a gas water heater 80 can be
connected with a flue pipe assembly composed of a
number of pipe sections to exhaust combustion products,
or can be connected with an elbow pipe to exhaust com-
bustion products, which depends on the position for in-
stalling the gas water heater in a room and layout of the
room. The gas water heater may include a housing, a
gas burner, a heat exchanger, a flue hood, and an air
supply fan. Heat generated by the gas burner passes
through the heat exchanger and is absorbed by cold wa-
ter flowing through the heat exchanger. The combustion
products are driven by the fan and collected by the flue
hood, and further discharged outside via the flue pipe
assembly which is connected with the flue hood. As the
configurations of gas water heaters are well known in the
art, a detailed explanation is omitted for sake of brevity.
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[0023] Refer to Fig. 1 through Fig. 7, the pipe section
can be a straight pipe, such as the pipe sections labeled
in 11, 12, 13, can also be an elbow pipe, like the pipe
section labeled in 14. Moreover, the pipe section can be
an intermediate pipe, such as the pipe sections labeled
in 11, 12, 14, can also be an end pipe extending through
a wall 90, like the pipe section labeled in 13. Each inter-
mediate pipe section has the same structure, and it has
two opposite end portions with complementary configu-
ration, in this way, two adjacent pipe sections can be
connected fluently. Each intermediate pipe section 11,
12, 14 has a longitudinally extending slot defined in an
outer wall thereof, and an electrical conductor 41 is re-
ceived in the slot. In this embodiment, the electrical con-
ductor is a cable including two electrical wires 411, 412,
and a conductor base 511 is embedded in the outer wall
at each end portion of the intermediate pipe section 11,
12, 14. The two electrical wires 411, 412 extend into the
conductor base 511 and are respectively electrically con-
nected with two conductive pads 5111, 5112 disposed
on an upper surface of each conductor base.
[0024] Fig. 2 through Fig. 5 show a first pipe section
11 and a second pipe section 12 which are positioned
adjacent to each other and mechanically and electrically
connected via a first pipe connection mechanism. The
adjacent end portions of the first and the second pipe
sections 11, 12 are provided with guiding post 112 and
guiding groove 122 respectively, so that the two adjacent
pipe sections can be connected fluently. In this embod-
iment, the end portion of the second pipe section 12 en-
circles the end portion of the first pipe section 11. The
end portion of the second pipe section 12 circumferen-
tially defines a receiving groove in an inner wall thereof,
and a sealing member 101 is received in this receiving
groove. In this way, the first and the second pipe sections
11, 12 are sealed at the connection therebetween. In this
embodiment, the sealing member 101 is a sealing ring
made of rubber material. It would be apparent to those
skilled in the art that, in other embodiments, the guiding
post and the guiding groove can change positions to each
other, and the sealing member can also be disposed on
the outer wall of the end portion of the first pipe section
11. In this embodiment, the first and the second pipe
section 11, 12 are formed with positioning posts 111, 121
respectively on the outer wall of end portions thereof.
[0025] The pipe connection mechanism includes a
fixed connection device for realization of a reliable me-
chanical connection between the first and the second
pipe sections 11, 12. As shown in Fig. 5, the fixed con-
nection device includes a connecting ring 21. This con-
necting ring 21 has a terminal receiving chamber 211,
positioning holes 212, and mounting holes 213. The pipe
connection mechanism further includes electrical termi-
nals 512 fixed on the connecting ring 21 for establishing
an electrical connection between a first electrical con-
ductor of the first pipe section 11 and a second electrical
conductor of the second pipe section 12. In this embod-
iment, the electrical terminals include two terminals (only

one is shown in Fig. 5) both received in the terminal re-
ceiving chamber 211. Each electrical terminal 512 has a
terminal body and an elastic contacting arm 5121. The
terminal body is fixed in the terminal receiving chamber
211 with an insulative layer formed between the electrical
terminal 512 and an inner wall of the terminal receiving
chamber 211 to avoid an electrical conduction between
the electrical terminals 512 and the connecting ring 21.
[0026] In assembling, the connecting ring 21 covers
the adjacent end portions of the first and the second pipe
sections 11, 12, and the connecting ring 21 is fixed to the
first and the second pipe sections 11, 12 via the engage-
ment of the positioning posts 111, 121 and the positioning
holes 212. Fastening members (not shown), such as
bolts can extend through the mounting holes to fasten
the connecting ring 21 to the pipe sections and forming
a solid connection between the first and the second pipe
sections 11, 12. In the meantime, the two elastic contact-
ing arms 5121 of the electrical terminals 512 contact
against the conductive pads 5111, 5112 of the conductor
bases of the first and the second pipe sections 11, 12
respectively, thereby realizing the electrical connection
of the first and the second electrical conductors. The me-
chanical connection between adjacent pipe sections be-
comes stable and reliable by introducing the pipe con-
nection mechanism, which can reduce the case of dis-
connection of pipe sections. Even if a disconnection of
pipe sections happens or the installing of the flue pipe
assembly does not meet the requirements, as a result,
the electrical conductors connected in series are broken,
then a controller of the gas water heater can sense it and
take actions accordingly, such as stop running of the gas
water heater to avoid leakage of flue gas.
[0027] Refer to Figs. 6 and 7, a third pipe section,
namely an end pipe section 13 extends through a wall
and secures to the wall via a wall mounting mechanism.
The end pipe section 13 has one end located inside the
room and mechanically, electrically connected with an
adjacent intermediate pipe section 12 via the pipe con-
nection mechanism as described above. The wall mount-
ing mechanism includes a mounting flange 31 with a cen-
tral through hole for being passed through by the end
pipe section 13. The through hole has a size substantially
same as that of a cross section of the end pipe section
13. In this way, in case there is a reverse wind outside,
the flue gas discharged outside would not return inner of
the room via the gap between the end pipe section and
the wall. The mounting flange 31 defines a circular groove
at a surface thereof facing the wall for receiving a sealing
element 311. In this embodiment, the sealing element is
a sealing ring made of rubber material. When the mount-
ing flange 31 is mounted onto the wall, the sealing ele-
ment 31 forms a sealing between the wall and the flange
to avoid the flue gas discharged outside return into the
room. The mounting flange 31 defines mounting holes
313, and fastening members, such as bolts extend
through the mounting holes 313 to fasten the mounting
flange 31 onto the wall.
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[0028] As shown in Fig. 7, a switch 61 is disposed at
the surface of the mounting flange 31 facing to the wall,
and the switch 61 is connected with a third electrical con-
ductor of the end pipe section 13 in series. The switch
41 can be a pressing switch, a reed switch, or other con-
tact switch, can also be a proximity switch, a photoelectric
switch, or other non-contact switches. At the time when
the mounting flange 31 is fixed to the wall 90, the switch
61 is turned on, and at the same time, an electric current
is generated and passes through the parallel wires 411,
412 of the electrical conductor 41 in reverse directions.
The end pipe section can be secured to the wall via the
wall mounting mechanism, which can reduce the case
of disconnection of pipe sections. Even if a disconnection
of pipe sections happens or the installing of the flue pipe
assembly does not meet the requirement, as a result, the
switch is opened, then the controller of the gas water
heater can sense it and take actions accordingly, such
as stop running of the gas water heater to avoid leakage
of flue gas.
[0029] Fig. 8 through Fig. 10 shows a flue pipe assem-
bly in accordance with a second embodiment of present
invention. The main difference with respect to the first
embodiment is that, the connecting ring includes a first
portion 221 and a second portion 222. The first and the
second portions 221, 222 are separate and fixed to ad-
jacent end portions of the first and the second pipe sec-
tions 11, 12 respectively via bolts. The first and the sec-
ond portions 221, 222 are respectively provided with ter-
minal bases 521, 522. The electrical terminals include a
female terminal (not shown) retained in the terminal base
521 and electrically connected to the first electrical con-
ductor, and a male terminal 5221 retained in the terminal
base 522 and electrically connected to the second elec-
trical conductor. When the first pipe section 11 is con-
nected with the second pipe section 12, the male terminal
5221 electrically contacts the female terminal, and the
first portion 221 and the second portion 222 are fastened
together via bolts. In addition, a dust-proof cover 223
covers the terminal bases 521, 522 after assembling.
Similarly, a sealing member 102 is provided between the
first and the second pipe section 11, 12 to ensure a seal-
ing connection therebetween.
[0030] Figs. 11 and 12 show a third embodiment of the
flue pipe assembly. In present embodiment, the electrical
conductor 41 includes only one electrical wire, and the
pipe sections are made of metallic material to perform
as the other electrical wire as disclosed in aforemen-
tioned embodiments. The fixed connection device in-
cludes at least two latching members 231, 232, and these
two latching members are both disposed at one end por-
tion of a pipe section. When the first pipe section 11 is
connected to the second pipe section 12, the two latching
members 231, 232 each latches adjacent end portions
of the first and the second pipe sections 11, 12, thereby
achieving a reliable mechanical connection between the
pipe sections. In this embodiment, the latching members
231, 232 also act as terminals to establish an electrical

connection between the electrical conductors of the pipe
sections. One latching member 231 is located adjacent
to the electrical conductor 43, and it has a different design
with respect to the other latching member 232. For ex-
ample, the latching members have different structures,
different size, or different colors. In this way, when con-
necting two pipe sections, the electrical conductors of
the two pipe sections can be connected without mistakes.
Similarly, a sealing member 103 is provided between the
first and the second pipe section 11, 12 to ensure a seal-
ing connection therebetween.
[0031] Figs. 13 and 14 show a fourth embodiment of
the flue pipe assembly. In this embodiment, the wall
mounting mechanism includes a mounting flange 321
and a retaining device. The retaining device includes a
restricting member 322 encircling the end pipe section
13, an additional flange 323 having a central hole for
being passed through by the end pipe section 13, and a
circular wedge-shaped piece 324. When the wall mount-
ing mechanism is attached to the wall 90, the mounting
flange 321 and the additional mounting flange 323 are
located at opposite sides of the wall 90. The mounting
flange 321 has one side opposite to the wall 90 abuts
against the restricting member 322, and the additional
mounting flange 323 has one side opposite to the wall
90 is abut against by the wedge-shaped piece 324. By
this means, the end pipe section 13 can be secured to
the wall 90 reliably. Similar to the first embodiment, a
switch 62 and a sealing member 325 are disposed be-
tween the mounting flange 321 and the wall 90.
[0032] Fig. 15 and Figs. 16A-16C show a fifth embod-
iment of the flue pipe assembly. In this embodiment, the
wall mounting mechanism includes a mounting flange
331 and a retaining device. The retaining device includes
two restricting devices 332 and a circular wedge-shaped
piece 333. Each restricting device 332 includes an first
arm 3321 and an second arm 3322 forming an angle
therebetween, and an torsion springs 3323 engaged with
the first and the second arms 3321, 3322. The first and
the second arms 3321, 3322 is able to together rotate on
a pivot which is encircled by the torsion spring 3323. Be-
sides, the first arm 3321 is shorter than the second arm
3322. In this embodiment, the switch 63 is provided on
the end pipe section 13 and engageable with the first arm
3321.
[0033] Refer to Fig. 16A, under the action of the torsion
spring 3323, the first arm 3321 and the second arm 3322
each has a distal end lift up above the end pipe section
13 in a natural state. Refer to Fig. 16B, when the end
pipe section 13 extends through the wall 90, the second
arm 3322 is pressed by the wall and return to its natural
state after lost of interference with the wall. As shown in
Fig. 16C, the mounting flange 331 and the wedge-shaped
piece 333 are disposed at one side of the wall 90 opposite
to the other side where the restricting device 332 posi-
tions. Refer back to Fig. 15, when the wall mounting
mechanism is mounted to the wall, the mounting flange
331 is abut against by the wedge-shaped piece 333 at
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its one side, and the mounting flange 331 abuts against
the wall 90 at its the other side. At the opposite side of
the wall 90, the second arm 3322 is forced to abut against
the wall, and the second arm 3321 pressed the switch to
activate it on. Similarly, a sealing member 334 is disposed
between the mounting flange 331 and the wall 90.
[0034] It would be apparent to those skilled in the art
that, the heat exchanger can be set with more sections
of fins corresponding to more combustion stages of a
burner. In addition, the heat exchanger can also be used
in a gas boiler or other gas water heating appliance.
[0035] It is to be understood, however, that even
though numerous, characteristics and advantages of the
present invention have been set forth in the foregoing
description, together with details of the structure and
function of the invention, the disclosed is illustrative only,
and changes may be made in detail, especially in matters
of number, shape, size, and arrangement of parts within
the principles of the invention to the full extent indicated
by the broadest general meaning of the terms in which
the appended claims are expressed.

Claims

1. A flue pipe assembly for a gas appliance comprising
at least a first pipe section and a second pipe section,
and a first electrical conductor and a second electri-
cal conductor attached to the first and the second
pipe sections respectively; characterized in that,
the flue pipe assembly further comprises a pipe con-
nection mechanism, and said pipe connection mech-
anism is disposed between the first and the second
pipe sections to establish a mechanical connection
therebetween, and in the mean time to establish an
electrical connection between the first and the sec-
ond electrical conductors.

2. A flue pipe assembly according to claim 1, charac-
terized in that said pipe connection mechanism
comprises a fixed connection device for mechanical-
ly connecting adjacent end portions of the first and
the second pipe sections.

3. A flue pipe assembly according to claim 2, charac-
terized in that said fixed connection device com-
prises a connecting ring covering the adjacent end
portions of the first and the second pipe sections.

4. A flue pipe assembly according to claim 3, charac-
terized in that said pipe connection mechanism fur-
ther comprises electrical terminals disposed on the
connecting ring to electrically connect the first and
the second electrical conductors.

5. A flue pipe assembly according to claim 4, charac-
terized in that each of the first and the second pipe
sections is provided with a conductor base with con-

ductive pads electrically connected to the first or the
second electrical conductor; each of said electrical
terminals has two ends contacting corresponding
conductive pads of the first and the second pipe sec-
tions.

6. A flue pipe assembly according to claim 4, charac-
terized in that said connecting ring comprises a first
portion and a second portion, and the first and the
second portions are separate and fixedly connected
to the first and the second pipe sections respectively;
said electrical terminals comprise a female terminal
attached to said first portion and electrically connect-
ed to the first electrical conductor of the first pipe
section, and a male terminal attached to said second
portion and electrically connected to the second
electrical conductor of the second pipe section.

7. A flue pipe assembly according to claim 4, charac-
terized in that each of said first and said second
electrical conductors comprises two electrical wires;
and said electrical terminals are insulatively dis-
posed on the connecting ring.

8. A flue pipe assembly according to claim 2, charac-
terized in that said fixed connection device com-
prises at least two latching members, and each latch-
ing member latches the adjacent end portions of the
first and the second pipe sections.

9. A flue pipe assembly according to claim 8, charac-
terized in that each of said first and said second
electrical conductors comprises only one electrical
wire, and said two latching members are formed dif-
ferentially.

10. A flue pipe assembly according to claim 1, charac-
terized in that a sealing member is disposed be-
tween the first and the second pipe sections.

11. A flue pipe assembly according to claim 1, charac-
terized in that the flue pipe assembly further com-
prises a third pipe section adapted for extending
through a wall, a third electrical conductor attached
to the third pipe section, a switch electrically con-
nected to the third electrical conductor, and a wall
mounting mechanism associated with the third pipe
section for mounting the third pipe section to the wall;
wherein said switch is turned on at the time when
said wall mounting mechanism is mounted to the
wall.

12. A flue pipe assembly according to claim 11, charac-
terized in that said wall mounting mechanism com-
prises a mounting flange and a retaining device;
wherein said mounting flange defines a through hole
therein for being extended through by the third pipe
section, and said retaining device engages with the
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mounting flange to attach it to the wall.

13. A flue pipe assembly according to claim 11, charac-
terized in that said switch is disposed on the mount-
ing flange at a side facing the wall.
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