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Description

The present invention relates to a vaporizing type
burner as defined in the preamble of patent claim 1.
Such a vaporizing type burner can preferably be em-
ployed for a heating unit such as a heater for a vehicle,
a heater for a ship, a multipurpose portable type heater
or the like.

A vaporizing type burner as set forth above is
known, for example from EP-A-O 389 807 wherein a
heater device operated with liquid fuel, in particular a
vehicle heater device is disclosed comprising a vapor-
izing type burner including an absorbent body which is
supplied with liquid fuel. In order to homogenize the dis-
tribution of heat and the preparation of fuel, a cover
made of highly corrosion resistant and heat resistant
steel sheet is provided which comprises a plurality of
openings and covers at least a major portion of that area
of the absorbent body which is facing towards a com-
bustion chamber of the heating device. If the absorbent
body is provided with a through hole in order to support
the evaporation of the liquid fuel, the cover may also
comprise a large opening associated to this through
hole sothat the through hole is exposed and not covered
by the cover.

In general, a vehicle or a ship is usually equipped
with one or more vaporizing type burners for the purpose
of heating as disclosed in an official gazette of e.g., JP-
A 59-60109. According to this prior art, a conventional
vaporizing type burner includes a cylindrical body in
which a combustion chamber is formed in such a man-
ner that a fuel absorbing section is arranged directly in
the combustion chamber or the fuel absorbing chamber
is located opposite to the combustion chamber in order
to produce a fuel vapor by vaporizing a fuel from the fuel
absorbing section. On the other hand, an air inflow hole
is formed through the peripheral wall of a cylindrical
body for the purpose for allowing combustion air to flow
through the air inflow hole, whereby the combustion air
introduced into the combustion chamber andthe fuel va-
porized from the fuel absorbing section are mixed with
each other in the combustion chamber to produce a mix-
ture gas consisting of the fuel vapor and the combustion
air. The resultant mixture gas is ignited by activating an
ignition plug.

However, since the conventional vaporizing type
burner is constructed such that the fuel vapor and the
combustion air are introduced into the combustion
chamber from separate positions, there arises a mal-
function so that it is practically difficult to completely mix
the combustion gas with the fuel vapor, and moreover,
it is also practically difficult to properly determine the po-
sition where the air inflow hole is to be formed on the
peripheral wall surface of the cylindrical body, resulting
in satisfactory combustion failing to be achieved with the
conventional vaporizing type burner.

In addition, since the fuel absorbing section is ar-
ranged in the combustion chamber, residual products
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derived from the combustion of the mixture gas in the
combustion chamber are increasingly deposited on the
fuel combustion section as time passes by. This leads
to the result that the fuel is incompletely vaporized, and
moreover, an incomplete combustion is liable to take
place. In addition, residual products are deposited also
on a coil type ignition plug which is disposed in the com-
bustion chamber in a protruding state so that wire dis-
connection or thermal wire damages may readily occur.
As aresult, there often arises a situation that the burner
cannot be put in practical use any more.

Additionally, in a case where a heavy oil based fuel
is used as a thermal energy source for the burner, there
arises a malfunction that white smoke-like unburnt fuel
gas is often produced with such a fuel because the latter
cannot easily be ignited by the ignition plug.

The present invention has been made in consider-
ation of the foregoing background.

An object of the present invention is to provide a
vaporizing type burner which ensures that the running
life of the burner can substantially be elongated by min-
imizing the deposition of resultant products derived from
combustion on a fuel absorber, a mixer, an ignition plug
and associated components after a combustion gas has
been produced in the combustion chamber.

Another object of the present invention is to provide
a vaporizing type burner which ensures that an im-
proved combustion efficiency can be obtained by elon-
gating a travel distance in the movement of a mixture
gas consisting of air and vaporized fuel so as to allow
the air and the vaporized fuel to be satisfactorily mixed
with each other in the cylindrical mixer.

Another object of the present invention is to provide
a vaporizing type burner which ensures that the vapor-
ized fuel can reliably be ignited by an ignition plug in the
combustion chamber without any production of white
smoke-like unburnt fuel gas derived from incomplete
combustion in the combustion chamber.

The present invention provides a vaporizing type
burner wherein the fuel received in a fuel absorber is
vaporized, the vaporized fuel is mixed with combustion
air to prepare a mixture gas which in turn is ignited and
burnt by an ignition plug in a combustion chamber de-
fined by a cylindrical body, wherein a supporting mem-
ber is provided having the fuel absorber received therein
without any direct exposure of the fuel absorber to the
combustion chamber, and is characterized in that the
vaporizing type burner further comprises: an air swirl
flow chamber into which the combustion air is intro-
duced in a spirally flowing state, a cylindrical mixer hav-
ing a mixing path formed therein so as to allow the com-
bustion air from the air swirl flow chamber and the va-
porized fuel fromthe fuel absorber to be mixed with each
other in the mixing path of the cylindrical mixer, the cy-
lindrical mixer being axially protruding into the combus-
tion chamber, a number of blow ports formed around the
outer periphery of the cylindrical mixer to provide a com-
munication between the mixing path and the combus-



3 EP 0 594 988 B1 4

tion chamber via the blow ports, a guide pipe having the
ignition plug received therein, an air introduction path
formed around the ignition plug in the guide pipe while
providing a communication with the air swirl flow cham-
ber, a plurality of vaporizing holes formed through the
guide pipe to provide a communication between the fuel
absorber and the air introduction path via the vaporizing
holes, and a number of ignition flame blow holes formed
through the guide pipe to make communication between
the air introduction path of the guide pipe and the com-
bustion cha ber via the ignition flame blow holes, where-
by the vaporized fuel from the fuel absorber and the
combustion air from the air swirl flow chamber are mixed
with each other in the mixing path of the cylindrical mix-
er, the resulant mixture gas is radially blown through the
blow ports, the mixture gas prepared by mixing the com-
bustion air from the air swirl flow chamber with the fuel
vaporized from the fuel absorber via the vaporizing
holes is ignited by activating the ignition plug with elec-
tricity, and the ignition flame is blown through the ignition
flame blow holes formed through the guide pipe so that
the mixture gas prepared in the mixing path of the cylin-
drical mixer and blown through the blow ports is ignited
with the ignition flame blown through the ignition flame
blow holes.

A further development of the burner according to
the invention is characterized in that the ignition plug
includes a rod-shaped electrical heating portion, and the
guide pipe having the ignition plug received therein is
provided to extend through the support member and the
fuel absorber.

Other objects, features and advantages of the
present invention will become apparent from reading of
the following description of the accompanying drawings.

Fig. 1 is a sectional side view of a vaporizing type
burner constructed according to an embodiment of the
present invention.

Fig. 2 is a fragmentary enlarged cross-sectional
view of the vaporizing type burner taken along line A -
Ain Fig. 1.

The present invention will now be described in detail
hereinafter with reference to the accompanying draw-
ings which illustrate a preferred embodiment thereof.

The vaporizing type burner (hereinafter referred to
simply as a burner) includes a casing 10 and a cover 12
both of which define an air swirl flow chamber 14. In ad-
dition, the casing 10 includes an air inlet port 16 through
which combustion air is introduced into the air swirl flow
chamber 14. A plurality of arc-shaped guide plates 20
(three guide plates 20 in the shown embodiment) are
fixedly secured to a wall plate 18 of the casing 10 in the
air swirl flow chamber 14, see Fig. 2.

As is best seen in Fig. 2, each of the guide plates
20 is contoured such that the inflow of the combustion
air through the inlet port 16 is oriented toward the central
part of the air swirl flow chamber 14 along the respective
guide plates 20. A short cylindrical member 22 project-
ing away from the guide plates 20 is made integral with
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the wall plate 18 at the central part of the air swirl flow
chamber 14 so that an air path 24, i.e., the inner space
of the cylindrical member 22 is communicating with the
air swirl flow chamber 14 so as to allow the combustion
air introduced into the air path 24 from the air swirl flow
chamber 14 to be blown out through an outlet port 26.

A cylindrical body 28 of which opposite ends are
open and exposed to the outside is attached to the rear
surface of the wall plate 18 relative to the guide plates
20 with a sealing member 30 interposed between the
wall plate 18 and the cylindrical body 28. As is apparent
from Fig. 1, the wall plate 18 of the casing 10 serves as
a closed end surface of the cylindrical body 28 on the
left-hand side of the latter. In addition, a cylindrical sup-
port member 32 is attached to the wall plate 18 in a
spaced relationship with a predetermined gap held ther-
ebetween. An annular fuel absorber 34 made of a po-
rous ceramic material, a metallic material or the like is
received together with a cylindrical mixer 48 to be de-
scribed later in the support member 32 without any di-
rect exposure to a combustion chamber 46. To supply
fuel with the fuel absorber 34, a fuel supply tube 36 is
provided to extend through the wall plate 18, the cover
12 and the casing 10.

Aplurality of spacers 38 are interposed between the
wall plate 18 and the support member 32 in a clamped
state, and the support member 32 having the fuel ab-
sorber 34 received therein is fixedly secured to the wall
plate 18 together with the spacers 38 by tightening a
plurality of bolts 40. Since the spacers 38 are arranged
in the above-described manner, a recirculating chamber
42 is defined in the form of a hollow space between the
support member 32 and the wall plate 18. The support
member 32 includes a homogenizing or uniformalizing
chamber 43 on the left-hand side thereof adjacent to the
recirculating chamber 42, and the uniformalizing cham-
ber 43 is communicating with the hollow space having
the fuel absorber 34 received therein so that the fuel
vaporized from the fuel absorber 34 is introduced into
the uniformalizing chamber 43 through a plurality of first
vaporizing ports 44 so as to allow the uniformalizing
chamber 43 to be filled with the vaporized fuel having a
constant concentration.

The support member 32 and the cylindrical body 28
are arranged in a concentrical relationship to define an
annular gap 45 between the outer peripheral surface of
the support member 32 and the inner peripheral surface
of the cylindrical body 28 to serve as a communication
path between the combustion chamber 46 and the re-
circulating chamber 42. With such a construction, the
combustion chamber 46 is communicating with the re-
circulating chamber 42 via the annular gap 45.

In particular, the inner space of the cylindrical body
28 of which left-hand end is closed with the wall plate
18 is substantially composed of the combustion cham-
ber 46 defining a main part of the space of the cylindrical
body 28 on the opposite side relative to the wall plate
18, the annular communication path 45, and the recir-
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culating chamber 42 communicating with the latter.
Thus, the recirculating chamber 42 is communicating
with the combustion chamber 46 via the annular com-
munication path 45.

The cylindrical mixer 48 of which the right-hand end
is closed with an end plate is axially protruding through
the central part of the supporting member 32 and the
fuel absorber 34 while the left-hand end of the cylindrical
mixer 48 is secured to the support member 32. An open-
ing portion of the cylindrical mixer 48 located on the left-
hand side is located opposite to the wall plate 18, and
the opening portion of the cylindrical mixer 48 is slightly
protruding from the fuel absorber 34 toward the wall
plate 18. The center axis of the cylindrical mixer 48 is
located to coincide with the center axis of the cylindrical
member 22, and an inner diameter of the cylindrical mix-
er 48 is dimensioned to be larger than an outer diameter
of the cylindrical member 22.

As shown in Fig. 1, a blowing port 26 at the foremost
end of the cylindrical member 22 is not usually protrud-
ing inside of the opening portion of the cylindrical mixer
48. However, the present invention is not limited only to
this structure. Alternatively, the blowing port 26 of the
cylindrical member 22 may slightly be received in the
cylindrical mixer 48. The inner space of the cylindrical
mixer 48 serving as a mixing path 50 is communicating
with the recirculating chamber 42 via an annular gap de-
fined between the opening portion of the cylindrical mix-
er 48 and the foremost end of the cylindrical member 22.

The right-hand closed end of the cylindrical mixer
48 is largely protruding into the combustion chamber 46
away from the supporting member 32, and a number of
blow ports 52 each serving as a burning flame blow port
are formed around the outer peripheral surface of the
cylindrical mixer 48. In addition, a plurality of second va-
porizing ports 54 are formed through the cylindrical mix-
er 48 on the left-hand side of the latter at the positions
located around the inner peripheral surface of the cylin-
drical mixer 48 in an equally spaced relationship.

The fuel vaporized from the fuel absorber 34 enters
the uniformalizing chamber 43 via a plurality of first va-
porizing ports 44 formed through a partition plate be-
tween the fuel absorber 34 and the uniformalizing cham-
ber 43 so that the vaporized fuel is uniformly mixed with
the combustion air introduced into the uniformalizing
chamber 42 via a plurality of third vaporizing holes 55
formed through the left-hand side wall of the support
chamber 32. The resultant mixture consisting of vapor-
ized fuel and combustion air is blown into the inner
space of the cylindrical mixer 48, i.e., the mixing path
50 in the uniformalized state through the second vapor-
izing holes 54.

A cylindrical ignition plug holder 56 is fixedly se-
cured to the wall plate 18 while it is projecting inside of
the wall plate 18. The left-hand end of the ignition plug
holder 56 is opened and exposed to the air swirl flow
chamber 14, while the right-hand end of the same is
opened and exposed to the combustion chamber 46. A
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cylindrical guide pipe 58 is firmly fitted to the ignition plug
holder 56 on the right-hand side of the latter. As is ap-
parent from Fig. 1, the guide pipe 58 is provided to ex-
tend through the support member 32 and the fuel ab-
sorber 34, and an opening portion 59 of the guide pipe
58 at the foremost end of the latter reaches a predeter-
mined position at the central part of the combustion
chamber 46. Both the ignition plug holder 56 and the
guide pipe 58 are provided so as to extend in parallel
with the cylindrical mixer 48 in the region below the cy-
lindrical mixer 48. Thus, the guide pipe 58 is projecting
inside of the wall plate 18 while extending through the
lower part of the fuel absorber 34.

An ignition plug 60 including a rod-shaped heating
portion is held in the ignition plug holder 56 and the guide
pipe 58. It is recommendable that a so-called glow plug
molded of a ceramic material such as silicon nitride or
the like and having a heating element of a tungsten wire
embedded in the ceramic material is employed for the
ignition plug 60. The structure of the glow plug should
not be limited only to the foregoing one. Any type of ig-
nition plug may be employed for the burner, provided
that it is proven that it is properly activated with electric-
ity. The foremost end of the ignition plug 60 is located
inside of the fuel absorber 34 while the ignition plug 60
is axially projecting toward the combustion chamber 46.
While the ignition plug 60 is held in the ignition plug hold-
er 56 and the guide pipe 58 in that way, an annular air
introduction path 62 is formed in the guide pipe 58 while
making communication with the air swirl flow chamber
14. It is obvious that the ignition plug holder 56 and the
guide pipe 58 may be integrated with each other.

A plurality of fourth vaporizing holes 64 are formed
through the guide pipe 58 at suitable positions defined
in the fuel absorber 34. As fuel is vaporized from the fuel
absorber 34, the vaporized fuel is introduced into the air
introduction path 62 via the fourth vaporizing holes 64.
In addition, a plurality of ignition flame outlet blow holes
66 are formed through the guide pipe 59 at positions in
the vicinity of the foremost end of the ignition plug 60
while providing a communication with the combustion
chamber 46. The combustion air introduced from the air
swirl flow chamber 14 and the vaporized fuel introduced
through the fourth vaporizing holes 64 are mixed with
each other in the air introduction path 62 so that the re-
sultant mixture gas is ignited by the ignition plug 60,
causing the ignition flame to be blown into the combus-
tion chamber 46 through the ignition flame holes 66 and
the opening portion 59.

Next, a mode of operation of the vaporizing type
burner constructed in the aforementioned manner will
be described below.

As combustion air is introduced into the air swirl flow
chamber 14 via the air inlet port 16, it is collected at the
central part of the air swirl flow chamber 14 while swirling
around the guide plates 20. Subsequently, the combus-
tion air spirally enters the air path 24 in the cylindrical
member 22 and it is then introduced into the mixing path
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50 of the cylindrical mixer 48. On the other hand, fuel is
continuously supplied in the fuel absorber 34 through
the fuel supply tube 36. Once the fuel has been ignited,
the fuel absorber 34 is heated, causing the fuel received
in the fuel absorber 34 to be vaporized to form an in-
flammable vapor. A large part of the vaporized fuel pro-
duced from the fuel absorber 34 enters the uniformaliz-
ing chamber 43 located adjacent to the fuel absorber 34
via the first vaporizing holes 44, and thereafter, the va-
porized fuel is introduced into the hollow space of the
cylindrical mixer 48, i.e., the mixing path 50 via the sec-
ond vaporizing holes 54. At this time, a part of the va-
porized fuel is blown into the recirculating chamber 42
via the third vaporizing holes 55. As the combustion air
flows in the mixing path 50 via the outlet port 26 of the
air path 24, the vaporized fuel in the uniformalizing
chamber 43 is introduced into the mixing path 50 by the
function of outflow of the combustion air. Thus, the com-
bustion air and the vaporized fuel are mixed with each
other in the mixing path 48 of the cylindrical mixer 48.
At this time, since the combustion air is introduced into
the mixing path 50 in the spirally flowing state, the com-
bustion air and the vaporized fuel are satisfactorily
mixed with each other.

In addition, the vaporized fuel which has entered the
recirculating chamber 42 via the third vaporizing holes
55 is introduced from the recirculating chamber 42 into
the mixing path 50 together with the combustion air. As
the vaporized fuel and the combustion gas are well
mixed with each other in the cylindrical mixer 48, the
resultant mixture gas is blown into the combustion
chamber 46 while flowing radially through the blow ports
52.

In contrast with a conventional vaporizing type
burner wherein combustion air and fuel are separately
introduced into a combustion chamber so that ignition
takes place only at the position where the ignition air
and the fuel are mixed with each other, according to the
present invention, since combustion air and vaporized
fuel are preliminarily mixed with each other to prepare
a mixture gas which in turn is blown into the combustion
chamber 46, ignition reliably takes place in the combus-
tion chamber 46 immediately after the mixture gas has
been blown therein via the blow ports 52 while a plurality
of rows of radially burning flames are produced with the
combustion gas. With such a construction as mentioned
above, the length of the combustion chamber 46 can be
shortened compared with a conventional vaporizing
type burner.

When the mixture gas is to be ignited, the ignition
plug 60 is first activated with electricity to generate heat
for heating the fuel absorber 34 therewith. As fuel in the
fuel absorber 34 has been vaporized to generate fuel
vapor, a part of the vaporized fuel enters the air intro-
duction path 62 directly via the fourth vaporizing holes
64 to prepare a mixture gas consisting of combustion
air and vaporized fuel in the air introduction path 62.
Subsequently, the mixture gas is ignited with the ignition
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plug 60 to produce an ignition flame. This ignition flame
is blown into the combustion chamber 46 via a plurality
of ignition flame blow holes 66 as well as the opening
portion 59 at the foremost end of the guide pipe 58. The
ignition flame blown through the ignition flame blow
holes 66 and the ignition flame blown through the open-
ing portion 59 serve to heat the cylindrical mixer 48 at a
plurality of locations.

Inthe case that the mixture gas is blown radially into
the combustion chamber 46 via a number of blow holes
52 onthe cylindrical mixer 48, and moreover, the ignition
plug 60 is disposed at the base end part of the cylindrical
mixer 48, it is for sure that the fuel gas blown through
the blow holes 66 formed in the vicinity of the ignition
plug 60 is readily ignited by the ignition plug 60. How-
ever, since some time is taken until the ignition flame
moves to the region remote from the ignition plug 60,
there arises a malfunction that white smoke-like unburnt
fuel gas is readily produced in the foregoing region. Es-
pecially, in the case that heavy oil based fuel is used for
the burner, white smoke-like unburnt fuel gas of the fore-
going type is liable to appear.

In contrast with the aforementioned case, according
to the present invention, the ignition plug 60 is surround-
ed by the guide pipe 58 into which combustion air and
vaporized fuel are introduced to produce an ignition
flame by igniting the mixture gas with the ignition plug
60, and subsequently, the ignition flame is blown into
the combustion chamber 46 not only through the blow
ports 52 at the base end part of the cylindrical mixer 48
but also through the blow ports 52 located remote from
the base end part of the cylindrical mixer 48, whereby
the cylindrical mixer 48 can be heated at many locations.
This leads to the result that the ignition flame can be
spread across the whole length of the cylindrical mixer
48 for a short time. Consequently, even in the case that
heavy oil based fuel is employed for the bumner, there
does not arise any malfunction that white smoke-like un-
burnt fuel gas is undesirably produced.

Referring to Fig. 1 again, a plurality of ignition flame
blow holes 66 are formed through the guide pipe 58 at
a single location as seen in the axial direction. Alterna-
tively, a plurality of ignition flame blowing holes 66 may
be formed through the guide pipe 58 at a plurality of lo-
cations as seen in the axial direction of the guide pipe
58 having an increased length. In addition to the ignition
flame holes 66, the guide pipe 58 includes an opening
portion at the foremost end thereof. Since an ignition
flame is blown also through the opening portion 59, it
may be considered that the opening portion 59 likewise
serves as a kind of ignition flame blow port.

According to the present invention, since the igni-
tion plug 60 does not come directly in contact with the
fuel absorber 34, even in the case that ignition fails to
take place due to a lower temperature, there does not
arise a necessity for draining the remaining fuel from the
fuel absorber 34. Thus, an igniting operation can easily
be restarted within a short time.
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After the mixture gas in the combustion chamber 46
has been ignited by the ignition flame blown through the
blow holes 52 of the cylindrical mixer 48, normal com-
bustion proceeds. As this normal combustion continues,
a quantity of air flowing through the air introduction path
62 of the guide pipe 58 increases, causing the ignition
flame blowing from the opening portion 59 at the fore-
most end of the guide pipe 58 to be shortened and con-
verging in the form of blue flame. However, as the nor-
mal combustion continues further, the blue flame disap-
pears, and finally, any flame is not blown from the open-
ing portion 59 of the guide pipe 58. Consequently, the
normal combustion in the combustion chamber 46 is not
affected by the ignition flame blown from the guide flame
58.

After the ignition of the mixture gas in the combus-
tion chamber 46, the support member 32 is heated by
the combustion gas produced in the combustion cham-
ber 46, and the fuel absorber 34 is then heated by the
heat conducted from the support member 32. Since a
part of the combustion gas produced in the combustion
chamber 46 reaches the recirculating chamber 42 via
the communication path 45, the fuel absorber 34 is ad-
ditionally heated by the foregoing part of the combustion
gas which has reached the recirculating chamber 42.

Thereafter, the foregoing part of the combustion gas
is introduced into the mixing path 50 of the cylindrical
mixer 48 together with the combustion air blown from
the blow port 26 of the combustion air path 24 via the
communication path 45 and the recirculating chamber
42. Additionally, the foregoing part of the combustion
gas is mixed with the vaporized fuel blown through the
third vaporizing holes 55, and the resultant hot mixture
gas is then introduced into the mixing chamber 50. Since
the mixture gas introduced in the mixing chamber 50 in
that way is kept hot by the combustion gas contained in
the mixture gas, it is burnt in the combustion chamber
46 at a higher temperature after it has been blown
through the blow ports 52 on the cylindrical mixture 48.
Thus, the normal combustion proceeds in the combus-
tion chamber 46 at a higher temperature.

Claims

1. Avaporizing type burner wherein the fuel received
in a fuel absorber (34) is vaporized, the vaporized
fuel is mixed with combustion air to prepare a mix-
ture gas which in turn is ignited and burnt by an ig-
nition plug (60) in a combustion chamber (46) de-
fined by a cylindrical body (28), wherein a support-
ingmember (32) is provided having the fuel absorb-
er (34) received therein without any direct exposure
of the fuel absorber (34) to the combustion chamber
(46),
characterized in that the vaporizing type burner fur-
ther comprises:
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- an air swirl flow chamber (14) into which the
combustion air is introduced in a spirally flowing
state,

- a cylindrical mixer (48) having a mixing path
(50) formed therein so as to allow the combus-
tion air from the air swirl flow chamber (14) and
the vaporized fuel from the fuel absorber (34)
to be mixed with each other in the mixing path
(50) of the cylindrical mixer (48), the cylindrical
mixer (48) being axially protruding into the com-
bustion chamber (46),

- anumber of blow ports (52) formed around the
outer periphery of the cylindrical mixer (48) to
provide a communication between the mixing
path (50) and the combustion chamber (46) via
the blow ports (52),

- aguide pipe (58) having the ignition plug (60)
received therein,

- an air introduction path (62) formed around the
ignition plug (60) in the guide pipe (58) while
providing a communication with the air swirl
flow chamber (14),

- a plurality of vaporizing holes (64) formed
through the guide pipe (58) to provide a com-
munication between the fuel absorber (34) and
the air introduction path (62) via the vaporizing
holes (64), and

- a number of ignition flame blow holes (66)
formed through the guide pipe (58) to make
communication between the air introduction
path (62) of the guide pipe (58) and the com-
bustion chamber (46) via the ignition flame blow
holes (66),

and whereby the vaporized fuel from the fuel ab-
sorber (34) and the combustion air from the air swirl
flow chamber (14) are mixed with each other in the
mixing path (50) of the cylindrical mixer (48), the re-
sultant mixture gas is radially blown through the
blow ports (52), the mixture gas prepared by mixing
the combustion air from the air swirl flow chamber
(14) with the fuel vaporized from the fuel absorber
(84) via the vaporizing holes (64) is ignited by acti-
vating the ignition plug (60) with electricity, and the
ignition flame is blown through the ignition flame
blow holes (66) formed through the guide pipe (58)
so that the mixture gas prepared in the mixing path
(50) of the cylindrical mixer (48) and blown through
the blow ports (52) is ignited with the ignition flame
blown through the ignition flame blow holes (66).

The burner as claimed in claim 1,

characterized in that the ignition plug (60) includes
a rod-shaped electrical heating portion, and the
guide pipe (58) having the ignition plug (60) re-
ceived therein is provided to extend through the
support member (32) and the fuel absorber (34).
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The burner as claimed in claim 1 or 2,
characterized in that said ignition flame blow holes
(66) are formed through said guide pipe (58) at the
positions in the vicinity of the foremost end of said
ignition plug (60).

The burner as claimed in any of claims 1 to 3,
characterized in that said ignition flame blow holes
(66) are formed through said guide pipe (58) at dif-
ferent positions as seen in the axial direction of said
guide pipe (58).

The burner as claimed in any of claims 1 to 4,
characterized in that a recirculating chamber (42),
of which the one end communicates with said com-
bustion chamber (46) and of which the other end
communicates with an inlet port of said cylindrical
mixer (48), is formed between a wall plate (18) of a
case (10) and said support member (32) so that a
part of the combustion gas produced in said com-
bustion chamber (46) is introduced into said recir-
culating chamber (42) in the flameless state so as
to allow said part of the combustion gas to be intro-
duced into said mixing path (50) of said cylindrical
mixer (46) together with the combustion air from
said air swirl flow chamber (14).

The burner as claimed in any of claims 1 to 5,
characterized in that said air swirl flow chamber (14)
includes a plurality of spirally extending guide plates
(20) fixedly secured to a wall plate (18) of a case
(10) so as to allow the combustion air from said air
swirl flow chamber (14) to be introduced into said
mixing path (50) of said cylindrical mixer (48) in the
form of a swirling flow.

The burner as claimed in any of claims 1 to 6,
characterized in that said vaporizing holes (64)
formed through said guide pipe (58) serve to allow
the fuel vaporized from said fuel absorber (32) to be
introduced directly into said air introduction path
(62) of said guide pipe (58) through said vaporizing
holes (64).

Patentanspriiche

1.

Brenner vom Verdampfungstyp, wobei der Brenn-
stoff, der in einem Brennstoffabsorber (34) aufge-
nommen ist, verdampft wird, der verdampfte Brenn-
stoff mit Verbrennungsluft vermischt wird, um ein
Gasgemisch zu bilden, das wiederum von einer
Ziundkerze (60) in einer Brennkammer (46), die von
einem zylindrischen Koérper (28) gebildet ist, gezln-
det und verbrannt wird, wobei ein Tragerelement
(82) vorgesehen ist, in dem der Brennstoffabsorber
(34) aufgenommen ist, ohne daB der Brennstoffab-
sorber (34) der Brennkammer (46) direkt ausge-
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setzt ist,
dadurch gekennzeichnet, daf der Brenner vom
Verdampfungstyp ferner folgendes aufweist:

- eine Luftverwirbelungs-DurchfluBkammer (14),
in die die Verbrennungsluft in einem spiralfér-
mig strémenden Zustand eingeleitet wird,

- einen zylindrischen Mischer (48), in dem eine
Mischstrecke (50) ausgebildet ist, um es zu er-
méglichen, daf3 die Verbrennungsluft aus der
Luftverwirbelungs-DurchfluBkammer (14) und
der verdampfte Brennstoff aus dem Brennstoff-
absorber (34) auf der Mischstrecke (50) des zy-
lindrischen Mischers (48) miteinander ver-
mischt werden, wobei der zylindrische Mischer
(48) in Axialrichtung in die Brennkammer (46)
hinein vorspringt,

- eine Anzahl von Blaséffnungen (52), die um
den AuBenumfang des zylindrischen Mischers
(48) herum gebildet sind, um lber die Blaséfi-
nungen (52) eine Kommunikation zwischen der
Mischstrecke (50) und der Brennkammer (46)
herzustellen,

- ein Fihrungsrohr (58), in dem die Zindkerze
(60) aufgenommen ist,

- eine Lufteinleitungsstrecke (62), die um die
Ziundkerze (60) in dem Flhrungsrohr (58) her-
um ausgebildet ist und gleichzeitig eine Kom-
munikation mit der Luftverwirbelungs-Durch-
fluBkammer (14) herstellt,

- eine Vielzahl von Verdampfungséffnungen
(64), die durch das Fuhrungsrohr (58) hindurch
gebildet sind, um Uber die Verdampfungséfi-
nungen (64) eine Kommunikation zwischen
dem Brennstoffabsorber (34) und der Luftein-
leitungsstrecke (62) herzustellen, und

- eine Anzahl von Zindflammen-Blasdffnungen
(66), die durch das Fuhrungsrohr (58) hindurch
gebildet sind, um Uber die Ziindflammen-Blas-
éffnungen (66) eine Kommunikation zwischen
der Lufteinleitungsstrecke (62) des Fiihrungs-
rohrs (58) und der Brennkammer (46) herzu-
stellen,

und wobei der verdampfte Brennstoff aus dem
Brennstoffabsorber (34) und die Verbrennungsluft
aus der Luftverwirbelungs-DurchfluBkammer (14)
langs der Mischstrecke (50) des zylindrischen Mi-
schers (48) miteinander vermischt werden, das re-
sultierende Gasgemisch in Radialrichtung durch
die Blaséffnungen (52) geblasen wird, das Gasge-
misch, das durch Vermischen der Verbrennungsluft
aus der Luftverwirbelungs-DurchfluBkammer (14)
mit dem verdampften Brennstoff aus dem Brenn-
stoffabsorber (34) Uber die Verdampfungséffnun-
gen (64) gebildet wird, durch Aktivieren der Zind-
kerze (60) mit Elektrizitdt gezlindet wird und die
Ziindflamme durch die Zundflammen-Blaséffnun-
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gen (66), die durch das Fuhrungsrohr (58) hindurch
gebildet sind, geblasen wird, so daf3 das Gasge-
misch, das in der Mischstrecke (50) des zylindri-
schen Mischers (48) gebildet und durch die Blaséfi-
nungen (52) geblasen wird, mit der Zindflamme ge-
zUindet wird, die durch die Zindflammen-Blasoff-
nungen (66) geblasen wird.

Brenner nach Anspruch 1,

dadurch gekennzeichnet,

dafB die Zindkerze (60) einen stabférmigen elektri-
schen Heizbereich aufweist und das Fuhrungsrohr
(58), in dem die Zindkerze (60) aufgenommen ist,
so vorgesehen ist, daB es sich durch das Trager-
element (32) und den Brennstoffabsorber (34) hin-
durch erstreckt.

Brenner nach Anspruch 1 oder 2,

dadurch gekennzeichnet,

daf die Zindflammen-Blaséfinungen (66) durch
das Fihrungsrohr (58) hindurch in den Positionen
im Bereich des vordersten Endes der Ziundkerze
(60) gebildet sind.

Brenner nach einem der Anspriche 1 bis 3,
dadurch gekennzeichnet,

daf die Zindflammen-Blaséfinungen (66) durch
das Flhrungsrohr (58) hindurch in verschiedenen
Positionen, in der Axialrichtung des Fiihrungsrohrs
(58) gesehen, gebildet sind.

Brenner nach einem der Anspriche 1 bis 4,
dadurch gekennzeichnet,

daB eine Rickfihrungskammer (42), von der das
eine Ende mit der Brennkammer (46) kommuniziert
und von der das andere Ende mit einer EinlaBoff-
nung des zylindrischen Mischers (48) kommuni-
ziert, zwischen einer Wandplatte (18) eines Gehau-
ses (10) und dem Tréagerelement (32) gebildet ist,
so daB ein Teil des in der Brennkammer (46) er-
zeugten Verbrennungsgases im flammenlosen Zu-
stand in die Rickfuhrungskammer (42) eingeleitet
wird, um es diesem Teil des Verbrennungsgases zu
erméglichen, daf3 es gemeinsam mit der Verbren-
nungsluft aus der Luftverwirbelungs-
DurchfluBkammer (14) in die Mischstrecke (50) des
zylindrischen Mischers (46) eingeleitet wird.

Brenner nach einem der Anspriiche 1 bis 5,
dadurch gekennzeichnet,

daB die Luftverwirbelungs-DurchfluBkammer (14)
eine Vielzahl von spiralférmig verlaufenden Fih-
rungsplatten (20) aufweist, die an einer Wandplatte
(18) eines Gehauses (10) fest angebracht sind, um
es zu erméglichen, daB die Verbrennungsluft aus
der Luftverwirbelungs-DurchfluBkammer (14) in
Form einer Wirbelstrémung in die Mischstrecke (50)
des zylindrischen Mischers (48) eingeleitet wird.
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7.

Brenner nach einem der Anspriche 1 bis 6,
dadurch gekennzeichnet,

dafB die durch das Fiuhrungsrohr (58) hindurch ge-
bildeten Verdampfungséffnungen (64) dazu dienen,
es zu erméglichen, daf3 der verdampfte Brennstoff
aus dem Brennstoffabsorber (32) durch die Ver-
dampfungséfinungen (64) direkt in die Lufteinlei-
tungsstrecke (62) des Fihrungsrohrs (58) eingelei-
tet wird.

Revendications

Braleur du type & vaporisation dans lequel le car-
burant recu dans un absorbeur de carburant (34)
est vaporisé, le carburant vaporisé est mélangé
avec de l'air de combustion pour préparer un mé-
lange gazeux qui est & son tour allumé et brilé par
une bougie d'allumage (60) dans une chambre de
combustion (46) définie par un corps cylindrique
(28), dans lequel un élément de support (32) est
prévu, dans lequel est regu l'absorbeur de carbu-
rant (34) sans aucune exposition directe de |'absor-
beur de carburant et (34) vers la chambre de com-
bustion (46), caractérisé en ce que le brlleur du ty-
pe a vaporisation comprend en outre :

- unechambre d'écoulement tourbillonnaire d'air
(14) dans laquelle I'air de combustion est intro-
duit dans une situation d'écoulement en spira-
le,

- un mélangeur cylindrique (48) ayant un trajet
de mélange (50) formé a l'intérieur de fagon a
permettre & l'air de combustion provenant de la
chambre & écoulement tourbillonnaire d'air (14)
et au carburant vaporisé provenant de l'absor-
beur de carburant (34) d'étre mélangés I'un
avec l'autre dans le trajet de mélange (50) du
mélangeur cylindrique (48), le mélangeur cylin-
drique (48) étant en projection axiale a l'inté-
rieur de la chambre de combustion (46),

- un certain nombre d'orifices de soufflage (52)
formés autour de la périphérie extérieure du
mélangeur cylindrique (48) pour réaliser une
communication entre le trajet de mélange (50)
et la chambre de combustion (46) via les orifi-
ces de soufflage (52),

- untube de guidage (58) dans lequel est recue
la bougie d'allumage (65),

- un trajet d'introduction d'air (62) formé autour
de la bougie d'allumage (60) dans le tube de
guidage (58) tout en assurant une communica-
tion avec la chambre & écoulement tourbillon-
naire d'air (14),

- une pluralité de trous de vaporisation (64) for-
més a travers le tube de guidage (58) pour as-
surer une communication entre I'absorbeur de
carburant (34) et le trajet d'introduction d'air
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(62) via les trous de vaporisation (64), et

- un certain nombre de trous de soufflage pour
flamme d'allumage (66) formés a travers le tu-
be de guidage (58) pour réaliser une commu-
nication entre le trajet d'introduction d'air (62)
du tube de guidage (58) et la chambre de com-
bustion (46) via les trous de soufflage pour
flamme d'allumage (66),

et dans lequel le carburant vaporisé provenant de
I'absorbeur de carburant (34) et I'air de combustion
provenant de la chambre a écoulement tourbillon-
naire d'air (14) sont mélangés I'un avec l'autre dans
le trajet de mélange (50) du mélangeur cylindrique
(48), le mélange gazeux résultant étant soufflé ra-
dialement a travers les orifices de soufflage (52), le
mélange gazeux préparé par mélange de l'air de
combustion provenant de la chambre & écoulement
tourbillonnaire d'air (14) avec le carburant vaporisé
provenant de l'absorbeur de carburant (34) via les
trous de vaporisation (64) étant allumé par activa-
tion de la bougie d'allumage (60) avec de ['électri-
cité, et la flamme d'allumage étant soufflée atravers
les trous de soufflage pour flamme d'allumage (66)
formés a travers le tube de guidage (58),

de sorte que le mélange gazeux préparé dans le
trajet de mélange (50) du mélangeur cylindrique
(48) et soufflé & travers les orifices de soufflage (52)
est allumé avec la flamme d'allumage soufflée atra-
vers les trous de soufflage pour flamme d'allumage
(66).

Brileur selon la revendication 1,

caractérisé en ce que la bougie d'allumage (60) in-
clut une partie de chauffage électrique en forme de
tige, etle tube de guidage (58) dans lequel est regue
la bougie d'allumage (60) étre prévu de maniére a
s'étendre a travers les éléments de support (32) et
I'absorbeur de carburant (34).

Brileur selon l'une ou l'autre des revendications 1
et 2,

caractérisé en ce que lesdits trous de soufflage pour
flamme d'allumage (66) sont formés a travers ledit
tube de guidage (58) aux positions au voisinage de
I'extrémité la plus antérieure de ladite bougie d'al-
lumage (60).

Braleur selon I'une quelconque des revendications
143,

caractérisé en ce que lesdits trous de soufflage pour
flamme d'allumage (66) sont formés a travers ledit
tube de guidage (58) a des positions différentes,
comme vus dans la direction axiale dudit tube de
guidage (58).

Braleur selon I'une quelconque des revendications
124,
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caractérisé en ce qu'il est prévu une chambre de
recirculation (42), dont l'une des exirémités com-
munique avec ladite chambre de combustion (46)
et dont l'autre extrémité communique avec un orifi-
ce d'entrée dudit mélangeur cylindrique (48), formé
entre un panneau de paroi (18) d'un boitier (10) et
ledit élément de support (32) de sorte qu'une partie
des gaz de combustion produits dans ladite cham-
bre de combustion (46) est introduite dans ladite
chambre de recirculation (42) dans une situation
sans flamme de maniére a permettre a ladite partie
des gaz de combustion d'étre introduite dans ledit
trajet de mélange (50) dudit mélangeur cylindrique
(48) ensemble avec l'air de combustion provenant
de ladite chambre a écoulement tourbillonnaire d'air
(14).

Braleur selon I'une quelconque des revendications
1a5,

caractérisé en ce que ladite chambre a écoulement
tourbillonnaire d'air (14) inclut une pluralité de pla-
ques de guidage qui s'étendent en spirale (20), at-
tachées de maniére fixe & un panneau de paroi (18)
d'un boitier (10) de maniére a permettre a l'air de
combustion provenant de ladite chambre a écoule-
ment tourbillonnaire d'air (14) d'étre introduit dans
ledit trajet de mélange (50) dudit mélangeur cylin-
drique (48) sous la forme d'un écoulement tour-
billonnaire.

Braleur selon I'une quelconque des revendications
146,

caractérisé en ce que lesdits trous de vaporisation
(64) formés a travers ledit tube de guidage (58) ser-
vent & permettre au carburant vaporisé provenant
dudit absorbeur de carburant (32) d'étre introduit di-
rectement dans ledit trajet d'introduction d'air (62)
dudit tube de guidage (58) via lesdits trous de va-
porisation (64).
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