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(54) Title: COMBUSTIBLE GAS DISTRIBUTION APPARATUS

(57) Abstract: A combustible gas distribution apparatus, suitable for using a plurality of cartridges (C) filled with combustible gas,
has a container suitable for receiving the cartridges (C), a plurality of couplings (11) to each of which a respective cartridge (C) is
adapted to be cannected, a manifold unit (12, 13) connected fo the conplings (11) and which by way of a valve conves's the gases
of the cartridges (C) towards an outlet of the apparatus. The container is formed of a hollow body (2) and a base (3) which closes
the hollow body (2); in the hollow body (2) are fixed the couplings (11), the manifold unit (12, 13) and the valve; the base (3) can
be opened for the insertion of the cartridges (C) into the container. Said distribution apparatus is structurally simple, economical in
construction, and permits easy installation and removal of the cartridges.
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COMBUSTIBLE GAS DISTRIBUTION
APPARATUS

DESCRIPTION

The subject of the present invention is a
combustible gas distribution apparatus.

Combustible gas distribution apparatuses are known
from International Application PCT W097/42446, each using
a plurality of single-use cartridges filled with
combustible gas. Such cartridges;j have restricted
dimensions and a limited capacity, for example of the
order of a litre.

The distribution apparatus has a sultable container
in which the cartridges are received, and a plurality of
couplings connected to a manifold unit which by way of
valve devices conveys the gases in the cartridges towards
an outlet of the apparatus; each cartridge is connected
to a respective coupling, and the valve devices provide
for enabling or not enabling the communication of one or
more cartridges with the outlet of the apparatus. Once
exhausted, the cartridges‘are removed from the respective
couplings and substituted by new cartridges.

One type of container has a framework of plastics
material forming a plurality of cylindrical housings
rigidly connected to one another by way of ribs and
arranged parallel to ome another in ordered rows. In the

upper part, each housing provides a neck to which is
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fixed a coupling for the cartridge. The lower part of
each housing is open for inserting the cartridge, which
is then blocked with a suitable base mounted with a screw
or bayonet connection in sgald lower part of the housing.

Another type of container provides a box-like frame
equipped with hemispherical caps, each carrying a
coupling and serving as a housing and guide for the
cartridge. The box-like frame is closed at the top and
bottom by two respective covers.

These types of containers have a certain structural
complexity. The result of this is a fairly high cost of
construction. Moreover, the non-practical user may £ind
some difficulty in installing and removing the
cartridges.

Aim of the present invention is to propose a
multiple cartridge combustible gas distribution apparatus
which is structurally simple, economical in censtruction,
and which permits easy installation and removal of the
cartridges.

This aim is fulfilled by means of a combustible gas
distribution apparatus suitable for using a plurality of
cartridges filled with combustible gas, comprising a
container suitable for receiving the cartridges, a
plurality of couplings to each of which a respective

cartridge is adapted to be connected, a manifold unit
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connected to the couplings and which by way of valve
means conveys the gases of the cartridges towards an

outlet of the apparatus, characterized in that said

container comprises a hollow body and a base which closes

the hollow body, there being fixed in the hollow body the
couplings, the manifold unit, and the valve means, the
base being able to be opened for the imsertion of the
cartridges into the container. ”

For greater understanding of the invention, a
description is given hereinafter of one of its non-
limiting exemplary embodiments, illustrated im the
appended drawings, in which:

Figures 1 and 2 show in a perspective view from
above, from different observation points, a combustible
gas distribution apparatus according to the invention;

Figure 3 is a perspective view of the apparatus from
below; :

Figure 4 shows a section of the apparatus from below
along the line IV-IV in Figure 5;

Figure 5 shows a vertical section of the apparatus
along the line V-V in Figure 4;

Figure 6 shows another vertical, partial sectiom of
the apparatus along the line VI-VI in Figure 5;

Figure 7 is an exploded perspective view of a detail

of the apparatus;

JP 2004-507697 A 2004.3.11



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(14)

WO 02/18837 PCT/AT00/00348

20

25

Figure 8 is an exploded perspective view of the
aforesaid combustible gas distribution apparatus and of a
burner apparatus to be coupled thereto;

Figures 9 and 10 show in a perspective view, £rom
different observation points, the . two coupled
apparatuses, Figure 10 showing the burner apparatus in
one operational configuration;

Figure 11 is a perspective view-of the two coupled
apparatuses from below, with the burner apparatus in the
operational configuration in Figure 10;

Figure 12 1is a side view of the two coupled
apparatuses, with the burner apparatus in the operational
configuration im Fig. 10;

Figure 13 is the same side view of the two coupled
apparatuses of Figure 12, but with the burner apparatus
in a further operational configuratiom;

Figures 14 and 15 are two sections through the
burner apparatus, respectively along the lines XIV-XIV
and XV-XV in Figure 10.

With reference to Figures 1, 2 and 3, the
distribution apparatus according to the invention,
indicated generally by 1, comprises a container formed by
a hollow bedy 2 and by a base 3 which closes the hollow
body 2. Both the hollow body 2 and the base 3 are moulded

from plastics material.
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The hollow body 2 is connected to the base 3 by way
of a hinge 4. On the opposite side from the hinge 4, a

hook 5 is provided which is hinged to the hollow body 2

and -is inserted into a recess 6 in the base 3, thus

hooking-on the base itself.

The hollow body 2 has a top handle 7 for the
transport of the apparatus 1. The hollow body 2 further
has two recesses 8 arranged on opposite sides, the
function of which will be explained hereinafter. On
another side of‘ the hollow bedy 2 1s mounted a knob 9 for
controlling the distribution of the gas; on the opposite
side an opening 10 is provided for the comnection of the
inside of the apparatus 1 to the outside.

With reference to Figures 4, 5 and 6, on the inside
of the apparatus 1 there are nine identical bayonet
couplings 11 for combustible gas cartridges.

The couplings 11 are connected to one another by way
of a manifold unit consisting of two series of pipes 12
and 13 which define two séparate sections of the manifold
unit: the series of pipes 12 connects six couplings 11,
while the other series of pipes 13 counects the other
three couplings 11.

The two separate sections of the manifold unit are
connected to an inlet of a multi-way valve 14 controlled

by the external knob 9 rotating into four predetermined
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positions.

The valve 14 is connected at the outlet to a gas
delivery pipe 15 at the outlet of which is mounted an
adjustable pressure reducing means 16 arranged externally
and equipped with a coupling 17 for the connection of a
flexible extermal tube T.

The manifold unit formed by the pipes 12 and 13, the
outer body of the valve 14, and the;putlet pipe 15 are
formed of two complementary parts made of plastics
material which are joined by ultrasgonic welding.

Figure 7 illustrates a part of the structure of
these two complementary parts, indicated by the letter A
in Fig. 4, the whole of the remaining part having a
similar configuration. As can be observed, the structure
of the manifold unit is formed by complementary profile
sections 18,19 of plastics material. At each coupling 11,
the profile sections 18, 19 have two respective flanges
20, 21. The flange 20 is rigidly connected to the
coupling 11 and has a hole 22 communicating with the
inside of the coupling. From the hole 22 of the profile
section 18 extends a channel 23 having a semicircular
cross-section which runs the whole length of the profile
section 18, being connected to the other holes in the
other flanges; around the hole 22 and the channel 23 of

the profile section 18 extends a continuous raised
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portion 24. Correspondingly, the profile section 19 has a
channel 25 identical to the channel 23 and further has a

continuous groove 26 having a profile and evolution

identical to those of the raised portion 24 in order to

receive the latter. The flange 20 of the profile sectiomn
18 is provided with a pin 27 and with two holes 28, and
the £lange 21 of the profile section 19 is
correspondingly provided with a hole 29 capable of
receiving the pin 27 and with two holes 30 capable of
being aligned with the holes 28.

By coupling the complementary profile sections so
that the pins enter the 'respective holes and the raised
portions enter the respective grooves, the pairs of
semicircular channels will form gas passages of circular
crogs-section which connect the various couplings 11.

The manifold unit with the couplings 11 are fixed to
a flat upper wall 31 of the hollow body 2 by way of
screws, not shown, which are inserted into the aligned
holes of the various flanées, such as the holes 28, 30 of
the part illustrated in Figure 7, and which are screwed
into bushes 32 provided integrally in said upper wall.

As illustrated in Figure 5, on the base 3 of the
apparatus, at each coupling 11, three resiliently
flexible fins 33 are provided, integral with the base,

arranged at 120° with respect to one another and which
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extend convergently upwards.

Up to nine combustible gas cartridges can be loaded
into the apparatus 1. With reference to Figures 4, 5 and
6, the cartridges are illustrated by dash/dotted lines
and indicated by C.

To load the car'tridges C into the apparatus, the
hollow body 2 is first opened by removing the base 3
after unlocking it by undoing the hook 5. The cartridges
C are then connected to the couplings 11 by means of a
bayonet coupling which makes it possible to make the
connection with a small and therefore rapid rotation.
Finally, the base 3 is hooked onto the hollow body 2
again.

As shown in Figure 5, with reference to the central
cartridge C and to the right-hand cartridge, once the
base 3 is hooked to the hollow body 2, the base of each
cartridge C will press against three corresponding fins
33 which bend towards one another and exert a-resilient
thrust on the base itselt'of the cartridge which tends to
keep it attached to the respective coupling 11.

The fine 33 can perform a similar function when it
is desired to hold the cartridges C in the apparatus 1
without connecting them to the couplings 11. In this
case, as shown in Figure 5 with reference to the left-

hand cartridge C, each set of three fins 33 resiliently
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pushes a respective cartridge C against a respective
coupling 11 thus maintaining it in said disconnected
position.

-Once the cartridges C are loaded and connected to
the couplings 11, depending on the position of the kncob 9
actuating the multi-way wvalve 14, there are various
operational states. Referring to Figure 4, in one
pogsition of the knob 9 the valve 14 closes the
communication between the pipes 12, 13 and the outlet
pipe 15; in a second position of the knob 2 the vélve 14
opens the communication exclusively between the pipes 12
and the outlet pipe 15, permitting the delivery of the
gas contained in the six cartridges to the left of the
pipe 15; in a third position of the knob 9 the valve 14
opens the communication exclusively between the pipes 13
and the outlet pipe 15, permitting the delivery of the
gas contained in the three cartridges to the right of the
pipe 15; in a fourth position of the knob 9 the valve 14
opens conjointly the com:ﬁunication between the pipes 12
and the outlet pipe 15 and between the pipes 13 and said
outlet pipe, thus allowing the delivery of the gas
contained in all the cartridges.

As will be easily understood from what has been
described and ~ illustrated, the apparatus 1 is

structurally simple and therefore economical in
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construction, its case in particular being composed of
only two parts. Moreover, the lunstallation and removal of
the cartridges, as can be seen, is easy and rapid.

The production of the manifold unit by means of two
moulded parts is economical in construction and reliable
in operation.

Figures 8 to 13 show the coupling of the combustible
gas distribution apparatus 1 to an infrared burner
apparatus 100.

The burner apparatus 100 has an external
configuration like a small case, such as to be able to
bear on the flat upper wall of the distribution apparatus
1, and comprises a shell 101 in which all the devices of
the burner are received, and a removable cover 102
forcibly coupled to the shell 101.

The shell 101 is provided with a handle 103 for
transport. Hinged onto opposite sides of the shell 101
are two hooks 104, each of which is received in a
respective seat 105 of thé shell and is capable of being
inserted into a respective one of the two recesses 8 of
the distribution apparatus 1 in order to couple the
burner apparatus 100 f£irmly to the distribution
apparatus, as shown in Figures 9 to 13. Mounted on one of
the aforesaid opposed sides of the shell 101 is a knob

106 for the control of the burner. On the opposite side
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of the shell 101 from the handle 103 a series of slots
116 is provided.

Figures 14 and 15 show the internal devices of the

infrared burner. Essentially, two porous matrices 107,

108 of ceramic material of plane symmetry are provided,
to which the gas is caused to flow through two respective
tubes 109, 110 comnected to a valve 111 controlled by the
knob 106. From the valve 111 there also extends a further
tube 112 which opens out at the upper part of the porous
matrices 107, 108. The valve 111 is connected by way of
the tube T to the coupling 17 (Figures 4 and 6) at the
outlet of the distribution apparatus 1. External air
flows through the slots 116 to the porous matrices 107,
108. Mounted above the porous matrices 107, 108 is a
grille 113.

As shown in Figure 13, ali the aforesaid devices,
including the knob 106, are mounted on a base 114 kinged
along one side to the shell 101 so as to be able to be
rotated into an inclined position. A& rod 115 ig removably
blocked in a suitable seat in the shell 101. Said rod 115
hag the function of locking the base 114 in an inclined
position: to this end, once removed from the seat, the
rod 115 is inserted at one end into a recess of the shell
101 and at the other end into a recess of the bage 114 so

as to lock the base itself in an inclined position.
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Pressing the kmob 106 enables gas to flow from the
distribution apparatus 1 to the tube 112 by way of the
valve 111 and actuates a piezoelectric ignition device
which generates a pilot flame at the outlet of the tube
112 above the matrices 107, 108. At this point, by
rotating the knob 106 into a first position gas flows
into the tube 109 and there is flame-free combustion in
the matrix 107; by rotating the knob: 106 into a second
position gas flows into the tube 110 and there is flame-
free combustion in the matrix 108; by rotating the knob
106 into a third position gas flows into both the tubes
109, 110 and there is combustion in both the matrices
107, 108.

The burner apparatus 100 combined with the
combustible gas distribution apparatus 1 can therefore be
used for cooking food by placing the cooking vessel on
the grille 113. Preferably, a suitable plate 117 bearing
on the grille 113 is interposed between the grille 113
and the cooking vessel. » ‘

The burner apparatus 100 combined with the
combustible gas distribution apparatus 1 may also be
advantageously used for space heating by bringing the
base 114 into an inclined position, as shown in Figure
13.

The burner apparatus 100 is simple, handy and
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effective.

It is clear that variants and/or additions to what
has been described and illustrated may be provided.

‘The shape of the hollow body and of the base of the
distribution apparatus may vary according to
requirements. The configuration of the members with which
said hollow body and base are equipped may also vary.

The hollow body and the base may be coupled in any
manner which permits the opening of the distribution
apparatus, although the hinge and hook system seen in the
example proves simple and practical.

The number of couplings for the cartridges, and
therefore the number of cartridges which the distribution
apparatus can receive, may vary. Screw couplings may be
used; however, the bayonet couplings proposed in the
example prove rapid and sufficiently reliable.

The manifold unit may be formed of an assembly of
tubes connected to one another. The solution proposed in
the example, however, is economical in construction and
reliable.

The fins may be substituted by equivalent means
which exert a resilient thrust on the base of the
cartridges. Although they are sufficiently advantageous
for the stability of the locking of the cartridges in the

distribution apparatus, said resilient thrust means could
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also not be provided in the apparatus.

The pressure reducing means may be received inside
the distribution apparatus. The flexible tube may also be
accommodated inside the distribution apparatus when the
latter is not being used.

The burner apparatus may also have a different
shape, depending on requirements.

The infrared burner used in the_tv apparatus seen in
the example is efficient and reliable. Other types of
burners may however be provided.

The cover may be connected te the shell by means of
a hinge.

Any equivalent means may be used for supporting the
base in an inclined position instead of the rod.

In a simplified version, the base of the burner is
fixed and therefore the burner apparatus is used only for
cooking.

The flexible tube and the pressure reducing means

may also be associated with the burner apparatus instead.

of with the distribution apparatus, being housed inside

said burner apparatus when the latter is not being used.
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CLATIMS

1. A combustible gas distribution apparatus (1)
suitable for using a plurality of cartridges {(C) filled
with combustible gas, comprising a container suitable for
receiving the cartridges (C), a plurality of couplings
(11) to each of which a respective cartridge (C} is
adapted to be connected, a manifold unit (12, 13)
connected to the couplings (11) and which by way of valve
means (14) conveys the gases in the cartridges (C)
towards an outlet (15) of the apparatus, characterized in
that said container comprises a hollow body (2) and a
base (3) which closes the hollow body (2), there being
fixed in the hollow body (2) the couplings (11}, the
manifold wunit (12, 13), and the valve means (14), the
base being able toc be opened for the insertion of the
cartridges (C) into the container.

2. A distribution apparatus according to claim 1,
wherein the hollow body (2} is connected to the base (3)
by means of a hinge (4) aﬁd means (5, 6) are provided for
locking the hollow body (2} detachably to the base (3).

3. A distribution apparatus according to claim 2,
wherein said locking means comprise at least one hook (5)
hinged to the hollow body (2) which is inserted into a
recess (6) in the base (3).

4. A distribution apparatus according to any omne
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of the preceding claims, wherein the hollow body (2} is
provided with a handle (7) for the transport of the
apparatus.

-5, A distribution apparatus accoxding to any one
of the preceding claims, wherein on the hollow body (2)
there is mounted a knob (9} connected to said valve means
(14) for controlling the distribution of the gas.

6. A distribution apparatus according to amny one
of the preceding claims, wherein an opening (10) is
provided in ‘the hollow bedy (2) for the connection of the
inside of the apparatus to the outside.

7. A distribution apparatus according to any one
of the preceding claims, wherein the hollow body (2) and
the base (3) are moulded from plastics material.

8. A distribution apparatus according to claim 1,
wherein the couplings (11) are bayonet couplings.

9. (A distribution apparatus according to claim 1,
wherein the manifold unit is formed of an assembly of
pipes (12, 13} connected to one another, and said valve
means comprise a valve (14) connected to an outlet pipe
(15}, and wherein the pipes of the manifold unit (12,
13), the valve (14} and the outlet pipe (15) are Fformed
of two coupled, complementary profiled parts of plastics
material.

10. A distribution apparatus according to claim 9,

JP 2004-507697 A 2004.3.11
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wherein each pipe (12, 13) of the manifold unit is formed
of two coupled channels (23, 25) of semicircular cross-
section, provided respectively im one and the other of
the two profiled parts. )

11. A distribution apparatus according to claim 10,
wherein the channels (23) of one of the two profiled
parts are surrounded by raised portions (24) while the
channels (25) of the other of the tworprofiled parts are
surrounded by grooves (26) which are coupled to the
raised portions (24).

12. A distribution apparatus according to any one
of claims 5, 10, 11, wherein the two profiled parts
comprise complementary alignment members (27, 29).

13. A distribution apparatus according to any one
of the preceding claims, wherein the couplings (11), the
manifold unit (12, 13} and the valve means (14) are fixed
to the upper wall of the hollow body (2).

14. A distribution apparatus according to any one
of the preceding claims, ‘wherein means (33) are provided
on the base (3) of the apparatus which exert a resilient
thrust on the cartridges (C} in the direction of the
couplings (11).

15. A distribution apparatus according to claim 14,
wherein said resilient thrust means consist of

resiliently flexible fins (33}, which extend from the
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base (3) of the apparatus so that they converge towards
one another.

16. A distribution apparatus according to any one
of the preceding claims, wherein the valve means comprise
a multi-way valve (14) connected to the manifold unit so
as to permit selective connection of the cartridges (C)
to the outlet of the apparatus.

17. A burner apparatus (100} for coupling to the
distribution apparatus (1) according to auny one of the
preceding claims, comprising means (104) for attachment
to the distribution apparatus (1}.

18. A Dburner apparatus according to' claim 17,
wherein said attachment means comprise hooks (104) which
are coupled to respective recesses (8) in the hollow body
(2} of the distribution apparatus (1).

19. A burner apparatus according to claim 17 or 18,
having a configuration like a small case.

20. A Dburner apparatus according to claim 19,
comprising a shell (101) ‘in which the devices (107-112}
of the burner are received, and an openable cover (102).

21. A burner apparatus according to claim 20,
wherein a knob (106) for the control of the burner is
mounted on the shell (101).

22. A burner apparatus according to any one of

claims 17 to 21, wherein the burner is movable from a
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horizontal stable position to an inclined stable
position, serving in the horizontal position as an
apparatus for cooking food, and serving in the inclined
position as a space heating apparatus.

23. A burner apparatus according to claim 22,
wherein the burner is mounted on a base (114) hinged to
the body of the apparatus.

24. A burnmer apparatus accordfi.ng to c¢laim 23,
wherein means (115} are provided for maintaining the base
(114) in an inclined position.

25. A burner apparatus according ‘to claim 24,
wherein said means for maintaining the base (114} in an
inclined position comprise at least one rod (115) movable
between a rest position in which the rod (115) is
received in a seat of the body of the apparatus and an
operational position in ;nhich the rod (115) is raised and
the base (114} bears on the latter in the inclined
position.

26. A burner apparatus according to any one of
claims 17 to. 25, wherein the burner is an infrared
burner.

27. A distribution apparatus according to any one
of claims 1 to 16, wherein the hollow body (2) has a flat
upper wall (31) for the support of the burner apparatus

according to any one of claims 17 to 26 or of another

JP 2004-507697 A 2004.3.11
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apparatus which uses the combustible gas.

28. An item of equipment comprising the
distribution apparatus (1) according to any one of claims
1 to 16 and 27 and the burner apparatus (100) according

5 to any one of claims 17 to 26.
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