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(57)  System for fastening igniters (4) for boilers or
the like, comprising a bracket or a fastening plate (1) with
an hole housing the ceramic body (104) of the igniter (4),
which housing hole axially projects for a certain length
at least from one side of the bracket (1) beyond the thick-
ness thereof such to form a cylindrical housing (5) for the
ceramic body (104) of the igniter (4), a cylindrical tight-
ening ring (8) being provided having such internal and
external radial dimensions that it can be inserted by forc-
ing it between the inner wall of the cylindrical housing (5)
of the bracket (1) and the external wall of the ceramic
body (104) of the igniter (4) such to generate a predeter-
mined radial tightening force of the igniter (4) inside the
cylindrical housing (5) of the bracket (1). According to
the invention, the cylindrical housing (5) of the bracket
has ashell wallwhichis at least internally broached, while
at least on one side of the bracket (1) elastic sealing
means are provided cooperating at least with the cylin-
drical housing and the tightening ring and/or the shell
surface of the portion of the ceramic body projecting be-
yond said cylindrical housing and such to obtain a tight
seal between one side and the other one of the bracket.
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Description

[0001] The present invention relates to a system for
fastening igniters of boilers, burners, hot plates, or the
like, comprising a fastening plate or bracket having an
hole housing the ceramic body of the igniter.

[0002] Many different kinds of above brackets are
known. Each one acts for keeping an igniter in a prede-
termined position useful for generating ignition sparks for
liquid or gaseous fuels. On the contrary another type of
igniter acts for indicating the presence of the flame. Said
igniters generally comprise a coating ceramic member
with an elongated, generally cylindrical shape, for heat
and electric insulation, wherein a metal conducting mem-
ber is included projecting outside thereof on both ends.
The electric conductor is connected to one end, while at
the opposite end the spark is generated. The igniter has
to be firmly supported in a specific position, particularly
at a predetermined distance and constant over time from
the earth member. Moreover, when condensing boilers
have been introduced wherein the furnace is under a
pressure slightly higher than the atmospheric pressure,
it has become essential for the igniter to be fastened on
the bracket such that a perfect pneumatic pressure-tight
seal occurs between the bracket and the ceramic insu-
lator, that is between one side and the opposite side of
the bracket. In fact, if the fastening system is not a tight
seal one, a vapor draft can come out of the furnace
spreading in the environment that sometimes is the home
environment. Systems known at present do not meet one
or both said requirements in a satisfying manner. In fact,
systems based on making cuts all around the housing
hole in order to push the metal material of the bracket
inwardly the hole against the ceramic wall of the igniter
or based on making permanent deformations in the area
about the hole which are pushed against the ceramic wall
do not guarantee the seal effect, as well as in many cases
the tightening force may be too strong and such to crack
or break the ceramic. Moreover it is difficult to guarantee
the perfect orthogonality between the bracket and the
igniter due to the little contact surface between the brack-
et and the ceramic body of the igniter. The type of brack-
ets providing on the bracket itself at the hole housing the
igniter a cylindrical member with an axial extension great-
er than the bracket thickness, and a further cylindrical
member like an axially open ring that is fitted on the ce-
ramic body of the igniter and axially forced inside the
cylindrical member such to be elastically deformed in-
wardly and to tighten the igniter body, does not guarantee
the pressure-tight seal. On the other hand, the drawback
of manufacturing a shaped ceramic body is a limit in po-
sitioning the igniter on the bracket. The system with
threaded igniter body and fastening screw provides a
long assembling and sometimes it is difficult due to over-
all dimensions of burner components or due to the loca-
tion inside furnace cavities in locations difficult to be
reached or where working areas are small. Moreover it
is necessary to provide a great number of components,
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at least a tightening monkey spanner, and itis necessary
to consider the high cost of threading bodies or bushings.
Fastening systems by means of clamps of various type
lead to a little safe and strong fastening.

[0003] EP 1747 402 describes a system according to
what disclosed hereinbefore wherein the hole housing
the igniter axially projects for a certain length at least from
one side of the bracket beyond the thickness thereof such
to form a cylindrical housing for the ceramic body of the
igniter. A cylindrical tightening ring is further provided
having such internal and external radial dimensions that
it can be inserted by forcing it between the inner wall of
the cylindrical housing of the bracket and the external
wall of the ceramic body of the igniter such to generate
a predetermined radial tightening force of the igniter in-
side the cylindrical housing of the bracket and such to
obtain a tight seal between one side and the other one
of the bracket.

[0004] The locking coupling provides that when the
ring is pressed between the inner edge of the hole hous-
ing the igniter and the external wall of the igniter, a partial
deformation is obtained with an expansion of the housing
hole in the bracket and a partial deformation with the
radial compression of the ring.

[0005] The relation between the deformation of the
bracket hole with an expansion thereof and of the ring
with a compression thereof depends on the fact whether
materials of the bracket and ring are the same or different
one with respect to the other or anyway whether they
have the same or different deformability.

[0006] The inside diameter of the hole housing the ig-
niter has a such size with respect to the external diameter
of the igniter that the difference of the diameter is slightly
lower than the ring thickness.

[0007] The ring particularly is a member for compen-
sating and recovering the tightening radial pressure that
eventually exceeds a predetermined pressure value for
properly tightening the igniter inside the cylindrical hous-
ing of the bracket and such to avoid the breaking or the
cracking of the ceramic body and cooperating with the
broached cylindrical housing having such function too.
[0008] On the insertion side advantageously the ring
has a conical reduction or taper allowing it to be fitted
between the inner edge of the hole of the cylindrical hous-
ing and the external surface of the igniter in a position
ready for the axial force compression in the final position
locking the igniter in the bracket hole.

[0009] Even ifin said system the provision of a sort of
cylindrical glass housing the igniter allows the igniter and
the bracket surface to be perfectly orthogonal one with
the other, while the use of a tightening ring made of metal
material that can be deformed lead to work in a precise
way without exceeding the compression force that the
ceramic can support, guaranteeing the maximum axial
positioning freedom of the igniter on the bracket, and a
firm and safe fastening, the seal effect is not completely
guaranteed, since tightening deformations of the glass
and of the ring can casually lead to leakage cracks. More-
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over, even if the risk of damaging the ceramic body of
the igniter when it is tightened against the glass and the
ring has been reduced, such event is not completely im-
probable.

[0010] Therefore the present invention aims at over-
coming all the above drawbacks, and by simple and in-
expensive means at manufacturing an improved fasten-
ing system of the type disclosed hereinbefore allowing
the igniter to be easily, quickly, inexpensively and firmly
fastened over time on the bracket in a specific position
and with a perfect orthogonal arrangement with respect
to the two faces of the bracket, using a very small amount
of components. Moreover it is desired for the igniter to
be fastened on the bracket with a pressure-tight seal ef-
fect, such to allow it to be used even with condensing
boilers.

[0011] The invention achieves the above aims by
means of a fastening system of the type described here-
inbefore wherein the hole housing the igniter axially
projects for a certain length at least from one side of the
bracket beyond the thickness thereof such to form a cy-
lindrical housing for the ceramic body of the igniter. It is
further provided a cylindrical tightening ring having such
internal and external radial dimensions that it can be in-
serted by forcing it between the inner wall of the cylindri-
cal housing of the bracket and the external wall of the
ceramic body of the igniter such to generate a predeter-
mined radial tightening force of the igniter inside the cy-
lindrical housing of the bracket and wherein, the cylindri-
cal housing of the bracket has a shell wall which is at
least internally broached, while at least on one side of
the bracket elastic sealing means are provided cooper-
ating at least with the cylindrical housing and the tight-
ening ring and/or the shell surface of the portion of the
ceramic body projecting beyond said cylindrical housing
and such to obtain a tight seal between one side and the
other one of the bracket.

[0012] According to a first preferred embodiment, at
least on one side of the bracket elastic sealing means an
elastic bushing or an elastic cap with a central through
hole is provided that is intended to be tightly engaged
outwardly to the portion of the cylindrical housing pro-
jecting from at least a side of the bracket and against the
shell surface of the portion of the ceramic body projecting
beyond said cylindrical housing and such to obtain a tight
seal between one side and the other one of the bracket.
[0013] The broach is composed of an inner crown of
axial grooves spaced apart at an angle and at which the
thickness of the wall of the cylindrical housing is smaller
than the thickness of the axial wall bands dividing
grooves.

[0014] At broaches, i.e. at grooves the wall thickness
becomes smallerfrom about 10% to 80% of the maximum
wall thickness of the glass member.

[0015] According to a preferred embodiment the thick-
ness of the wall at broaches or grooves is 3/10 the max-
imum thickness of the wall of the glass member.

[0016] The bracket and the ring are made of metal ma-
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terial in order to guarantee the igniter to have a constant
position over time. While any metal materials can be
used, metal materials having a good thermal resistance
are preferred, with reference to the wear thereof due to
thermal stress.

[0017] Metal materials of the bracket and of the ring
can be the same or different one with respect to the other.
In the case of different metal materials it is advantageous
to provide two metal materials whose difference in ther-
moelectric potential is negligible. That for avoiding elec-
tric corrosion situations and eddy current overlapping sit-
uations that can affect the proper operation of the igniter.
[0018] The locking coupling provides that when the
ring is pressed between the inner edge of the hole hous-
ing the igniter and the external wall of the igniter, a partial
deformation is obtained with an expansion of the housing
hole in the bracket and a partial deformation is obtained
with a radial compression of the ring.

[0019] The relation between the deformation of the
bracket hole with an expansion thereof and of the ring
with a compression thereof depends on the fact whether
materials of the bracket and of the ring are the same or
different one with respect to the other or anyway whether
they have the same or a different deformability.

[0020] The inside diameter of the hole housing the ig-
niter has such a size with respect to the external diameter
of the igniter that the difference in diameter is slightly
lower than the ring thickness.

[0021] The ring and the cylindrical broached housing
particularly are a member for compensating and recov-
ering the tightening radial pressure that eventually ex-
ceeds a predetermined pressure value for properly tight-
ening the igniter inside the cylindrical housing of the
bracket and such to prevent the ceramic body from being
broken or cracked.

[0022] The broach, i.e. grooves making the wall of the
ring thinner act as preference deformation members by
which possible local peaks of tightening forces are ab-
sorbed that otherwise could be released on the ceramic
body of the igniter causing it to be locally damaged or
broken.

[0023] As regards the manufacturing process the
broach can be easily made during the process for man-
ufacturing the bracket for example and preferably by cut-
ting and forming a sheet plate.

[0024] As regards the ring, it can be of any type.
[0025] The fact of making the ring with brass and the
bracket with a different material such as steel, stainless
steel, or the like allows at least the bracket to be made
of a material that is less expensive and that can be proc-
essed or formed by a shearing process. The fastening
obtained is also a good one. However the combination
of the two different materials leads to a thermoelectric
potential that cannot be absolutely ignored and leads to
the arise of deterioration cases due to said difference in
potential.

[0026] By the present invention, advantages of the
known fastening system are guaranteed and moreover
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a safe, adjustable, repeatable protection of the ceramic
body of the igniter against potentially damaging and de-
structive deformations is generated and the seal effect
is safely and repeatably guaranteed, i.e. without risks of
an undesired and not predictable or verifiable generation
of leakage slots.

[0027] According to an advantageous embodiment
both the bracket, i.e. at least the cylindrical housing and
the tightening ring are made of steel or stainless steel.
As already denoted above the use of the same material
for the bracket and the ring guarantees that a difference
in thermoelectric potential is not generated whose micro
currents can cause oxidation and corrosion cases over
time. If the ceramic material has through cracks, it is pos-
sible to have also micro currents cases generated by
bracket- ring and electrode members with respect to the
earth, that in the case of flame detection electrodes, can
be considered as a current of the signal denoting the
presence of the flame even when the flame burns out
with the valve controlling the gas flow supplying the burn-
er going on in the open condition. In this case unburnt
gas can came out from the boiler that can cause danger-
ous explosions. In the simple case of an ignition elec-
trode, the latter could not properly operate.

[0028] Even in this case the housing hole axially
projects for a certain length at least from one side of the
bracket beyond the thickness thereof such to form a cy-
lindrical housing for the ceramic body of the igniter, but
the tightening ring is made of a material, particularly met-
al, with a low ductility or deformability, particularly it is
made of the same material as the bracket, particularly
steel, stainless steel or the like.

[0029] Steel, and particularly stainless steel have an
optimum resistance to thermal stresses and are a rela-
tively inexpensive material. Moreover, they allow struc-
tural parts to be manufactured by simply shearing them
from a continuous sheet, thereby the manufacturing cost
of the finished piece is generally very low, and manufac-
turing processes have a high efficiency.

[0030] In spite of the low deformability with respect to
metals having a greater ductility, such as brass the ring
may be shaped such to have one or more areas for com-
pensating and recovering the tightening radial pressure
that eventually exceeds a predetermined pressure value
that can be supported by the ceramic.

[0031] More specifically, the tightening ring may have
one or more openings for releasing and recovering the
radial deformation of the ring when the igniter is tightened
inside the cylindrical housing of the bracket.

[0032] In this case, the ring at a first head edge of two
facing head edges of a strip that is bent and closed on
itself in a cylindrical shape has a reclined U-shaped hook-
ing recess respectively with the two side arms of the U
shape parallel one to the other and extending perpendic-
ularly to the axis of the ring, while the second head edge
has a U-shaped projection whose shape, orientation and
dimensions correspond to the U-shaped recess on the
first head edge such that the projection can penetrate
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and slide inside the recess when the tightening ring is
radially widened or narrowed.

[0033] Moreover particularly the U-shaped projection
can have a length smaller than the recess in a direction
parallel to lateral arms perpendicular to the axis of the
tightening ring.

[0034] According to a variant embodiment, the recess
on the first head edge becomes narrower as regards its
dimension in the axial direction of the ring at the corre-
sponding head edge of the strip forming the ring and
which recess is a hooking seat that cooperates with a
hooking protrusion that is composed of the projection on
the second head edge and whose shape is complemen-
tary to the hooking seat and it has a material portion for
the connection to the corresponding head side of the bent
strip forming the ring with an axial dimension smaller than
the remaining part of said hooking protrusion. Said hook-
ingrecess or seatand the cooperating hooking protrusion
are complementary means for mutually fastening facing
head sides of the bent strip, that is they are means for
closing the ring.

[0035] The hooking recess and protrusion of the tight-
ening ring may be provided in substantially intermediate
positions of respective straight portions of head sides of
the strip forming the ring, which straight portions are con-
nected to said recess and said protrusion in a rounded
way.

[0036] According to a possible improvement, the tight-
ening ring may have at least one, preferably a plurality
of notches originating from the two opposite circular head
edges of the ring and extending only for a portion of the
axial extension of the ring, such to guarantee the pres-
sure-tight seal by the ring itself.

[0037] Said notches may have allthe same lengthways
extension. Particularly said extension may range from
about a third to about an half of the axial extension of the
ring.

[0038] Particularly and advantageously notches have
such an axial length to delimit an intermediate continuous
annular band of the ring having a very small axial dimen-
sion and such that it can be easily deformed. Generally
such intermediate, continuous, annular band has an axial
dimension of some millimeters and more precisely rang-
ing from 1 to 3 mm.

[0039] Said notches can be arranged alternately one
with respect to the other, that is each notch can originate
from a circular head edge of the tightening ring opposite
to the circular head edge from which the immediately
adjacent notch originates.

[0040] This embodiment allows the low ductility and
the low compressibility of the ring material to be compen-
sated and at the same time it guarantees a seal effect
by itself since it generates no axial continuous through
slots, which seal effect can be improved by assembling
the elastic sealing bushing or the elastic sealing cap.
[0041] Againaccording to animprovement, the projec-
tion closing the tightening ring may have a root with a
narrow shape projecting in the substantially circumfer-
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ential direction of the ring with a substantially circular
widened part, while the corresponding recess placed on
the opposite end of the tightening ring may have a shape
substantially complementary to the one of said projec-
tion.

[0042] Advantageously, the hooking recess and the
corresponding hooking protrusion of the tightening ring
have complementary shapes but dimensions of the hook-
ingrecess are slightly smaller than the hooking protrusion
ones and they can be secured one inside the other by
forcing them, causing the ring to be firmly closed.
[0043] Due to the arrangements considered in said
second embodiment of the invention, if required, it is pos-
sible to manufacture the ring with the same material as
the bracket guaranteeing the possibility of recovering the
tightening radial deformation. The ring is simple to be
made, for example by shearing it and then closing it on
itself. The provision of the recess and of the projection
in the circumferential direction and which circumferen-
tially slidably engage together makes the ring more
strong and stout and firm when it is compressed inside
the bracket and it avoids also axial movements stagger-
ing the two head edges of the ring at the opening cut
thereof.

[0044] The structural manufacturing of the ring by
means of a metal material strip that is sheared from a
continuous metal material sheet allows to have a quick
and inexpensive manufacturing method and allowing
considerable performances to be obtained. Moreover the
material of the ring has no problems inducing thermoe-
lectric phenomena, and it can be used for different insu-
lator diameters. The ring may be manufactured in order
to consider different situations and inevitable manufac-
turing allowances. The assembling is very simple even
as regards an industrial automation.

[0045] According to an alternative embodiment of the
present invention in addition or in place of the elastic
bushing or the elastic cap tightly engaged outwardly to
the portion of the cylindrical housing projecting from at
least one side of the bracket and against the shell surface
of the portion of the ceramic body projecting beyond said
cylindrical housing, the tight seal between one side and
the other of the bracket is obtained by means of a sealing
sheet of elastomeric material provided between the ra-
dially outer surface of the tightening ring and the internal
surface of the said cylindrical housing having such an
elastic behavior and such thickness dimensions that the
said sheet is compressed between the said tightening
ring and the inner surface of the housing so to fill the
notches of the broached internal surface of the cylindrical
housing and providing a sealing between the two sides
of the bracket.

[0046] In afirstembodiment, the sealing sheet of elas-
tomeric is in the form of a layer of said elastomeric ma-
terial covering the radially outer surface of the tightening
ring, i.e. the surface of the ring facing the broached in-
ternal surface of the cylindrical housing.

[0047] The said layer of elastomeric material can be

15

20

25

30

35

40

45

50

55

applied to the surface of the tightening ring by means of
different techniques and particularly by overprinting.
[0048] As afurther embodimentthe tightening ring can
be provided with a layer of sealing elastomeric material
also on its inner surface or all over its surface.

[0049] Inasecond embodiment the said sealing sheet
of elastomeric material is in the forma of a cylindrical
bushing having such an inner diameter and such an outer
diameter that it fits on the radially outer surface of the
tightening ring and inside the cylindrical housing and in
the mounted condition the said sealing bushing is
pressed between the said tightening ring and the said
cylindrical housing in such a way that the notches of the
broached surface are filled with the compressed elasto-
meric material of the said sealing bushing and a sealing
is provided between the bracket, the tightening ring and
the ceramic body.

[0050] According to a further variant a second sealing
bushing can be provided between the inner surface of
the tightening ring and the shell of the ceramic body.
[0051] The above mentioned alternative embodiments
can of course be provided also in combination with a
sealing bushing or sealing cap of the kind engaging the
outer surface of the cylindrical housing and the shell of
the part of the ceramic body projecting beyond said cy-
lindrical housing.

[0052] Any kind of elastomeric material either natural
or synthetic can be used which features are such as to
be compatible with the ambient in which it is used in the
present bracket.

[0053] Particularly suitable elastomeric materials are
fluoroelastomers (FKM) such as the ones known as viton
or similar or Perfluoroelastomer (FFKM) which are well
known in the art.

[0054] The invention relates also to a bracket or plate
for fastening igniters of boilers or the like, which shows
one or more of the above mentioned combination of fea-
tures either alternatively or in combination.

[0055] The invention also relates to a method for mak-
ing a bracket or plate for fastening igniters of boilers or
the like. In the more general embodiment of the said
method the bracket has a hole housing the ceramic body
of the igniter, which housing hole axially projects for a
certain length atleast from one side of the bracket beyond
the thickness thereof such to form a cylindrical housing
for the ceramic body of the igniter and said cylindrical
housing being provided with a broach at least on the inner
side and said bracket being made by a single shearing
and molding process.

[0056] Further characteristics and improvements will
form the subject of the dependent claims.

[0057] Characteristics of the invention and advantages
deriving there from will be more clear from the following
detailed description of the annexed drawings, in which:

- fig. 1 is a perspective exploded view of an igniter
fastened on a bracket according to the present in-
vention by a first embodiment of the tightening ring.
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- fig.2 is an enlarged view of details of the tightening
ring and of the cylindrical housing for the igniter.

- fig.3 is a top perspective view of the exploded as-
sembly of fig.1 in the assembled condition

- fig.4 is a bottom perspective view of the exploded
assembly of fig.1 in the assembled condition,

- fig.5is a front view of the assembly of figs. 1 to 4;

- fig.6 is a side view of the assembly of figs 1 to 4,

- fig.7 is a bottom plan view of the assembly of figs. 1
to 4,

- fig.8 is a perspective view of a variant embodiment
of the tightening ring.

- fig. 9 is a side, partial cross-sectional view of the
tightening ring according to figure 8.

- fig.10 is a plan view of the tightening ring according
to figures 8 and 9, in the deployed condition.

- figure 11 shows a view similar to the one of figure 1
of a first variant of an alternative embodiment of the
present invention in which the sealing between the
tightening ring and the cylindrical housing is obtained
by a sealing sheet of elastomeric material com-
pressed between the said tightening ring and the
broached inner surface of the cylindrical housing and
in which the said sheet is a layer of elastomeric ma-
terial overprinted on the tightening ring.

- figure 12 illustrates similarly to figure 11 a further
variant of the said alternative embodiment in which
the sealing sheet of elastomeric material is a sealing
bushing of elastomeric material interposed between
the inner surface of the cylindrical housing and the
external surface of the tightening ring.

[0058] Referring to figures, the bracket 1 comprises a
substantially flat annular plate-like part connected to a
remaining part of the bracket 1, which has holes 2 for the
passage of screws fastening the bracket 1 on the boiler.
The bracket 1 further comprises an hole for housing the
igniter 4, which hole has a shape complementary to the
external section of the igniter 4 that generally has a cy-
lindrical shape. The igniter 4 is composed of a cylindrical
ceramic body 104 provided with an axial hole 404 inside
which there is provided a metal electrode 204. With the
electrode 204 being fastened inside the hole 404 of the
ceramic body 104, said electrode 204 projects to a pre-
determined extent from both ends thereof. A projecting
end has such a shape that it can be connected to an
electric conductor, for example by means of a Faston
type connector or the like, while the opposite end projects
from the ceramic body 104 to a greater extent and, in the
shown embodiment, it is bent at an angle such that, with
the igniter 4 applied on the boiler, it is at a predetermined
distance from the earth member for generating the igni-
tion spark. Concerning this, although the present inven-
tion is shown in combination with an igniter 4, it is to be
noted that it can be advantageously applied even for fas-
tening igniters detecting the presence of flame, or the
like. The cylindrical hole 5 for housing the igniter 4 axially
extends for a certain length on a side of the bracket 1
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beyond the thickness thereof towards the ignition end of
the igniter 4 such to form a cylindrical housing 5 for the
ceramic body 104 of the igniter 4. However, in a different
embodiment, it is possible for the cylindrical housing 5
to be faced in the opposite direction or in both directions.
[0059] The cylindrical housing 5 has a broach therein.
Particularly this is made of a crown of notches 205 made
in the thickness of the wall of the cylindrical housing 5
and said thickness is decreased to a predetermined ex-
tent by means of them.

[0060] The decrease in thickness with respect to the
greatest one of axial bands dividing notches can change
depending on the type of metal and on the deformation
force required for circumferentially stretching or com-
pressing said notches 205. The latter act for reducing the
thickness of the wall of the cylindrical housing 5 such that
said notches or the broach form predetermined deforma-
tion areas for compensating or absorbing peaks of de-
formation forces that otherwise would be released on the
ceramic body 104 of the igniter 4 damaging it or leading
to breaks.

[0061] The inside diameter of the cylindrical housing
5 is greater than the external diameter of the ceramic
body 104, a first embodiment of the cylindrical tightening
ring 8 being provided with such internal and external ra-
dial dimensions that it can be inserted by forcing it be-
tween the internal wall of the cylindrical housing 5 of the
bracket 1 and the external wall of the ceramic body 104
of the igniter 4 such to provide a predetermined radial
tightening force of the igniter 4 inside the cylindrical hous-
ing 5 of the bracket 1.

[0062] The pressure-tight seal between the combus-
tion environment and the external environment is guar-
anteed by the presence of a sealing cap or bushing 10
with an hole. The seal cap or bushing 10 are made of an
elastic material, such as rubber or a plastic material
whose elasticity is similar to the rubber and the through
hole has a first cylindrical end portion 110 having a di-
ameter and tapering by a conical portion 210 to the di-
ameter of a second cylindrical portion 310 at the opposite
end, the diameter of thefirst cylindrical portion 110 having
such a size that it can be engaged by elastically forcing
it on the cylindrical housing 5, while the smaller diameter
of the second cylindrical portion is such that itis engaged
by forcing it against the body 104 of the igniter 4 thus
generating a removable tight seal that can be easily
mounted and removed and which is made of an inexpen-
sive structural part.

[0063] The plate-like bracket 1 has a earth member 11
having such a shape, that when the igniter is in the proper
tightening position, the two ends of the conductor 204 of
the igniter and of the earth electrode 11 are spaced apart
such that the ignition spark can be generated. The earth
electrode is mechanically fastened to the bracket and in
such a way to generate an electric contact between it
and said electrode, while the bracket 1 has a protrusion
101 having such a shape to make a contact for connect-
ing a conductor for the earth connection or for the con-
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nection to a predetermined potential of the bracket and
so of the earth electrode.

[0064] Due to the fact that the cylindrical housing 5 has
a certain axial extension and it is perpendicular to the
surface of the bracket 1, the perfect orthogonality is guar-
anteed between the igniter 4 and the surface of the brack-
et 1. In order to facilitate the insertion of the tightening
ring 8 inside the cylindrical housing 5, the circular edge
of the cylindrical housing 5 that is coplanar to one of the
two faces of the bracket 1 has an entrance flare 105. On
the other hand, one or both the circular head ends of the
cylindrical tightening ring 8 has a beveled or rounded
edge 608 for facilitating the insertion of the tightening ring
8 inside the cylindrical housing 5 of the bracket 1
[0065] Particularly when the tightening ring is made of
the same material as the bracket 1, generally steel, in
order to satisfy particular situations wherein the presence
of two different metals, that of the ring 8 and that of the
bracket 1, the above drawbacks can occur, such as eddy
currents or the like, said tightening ring 8 is preferably
made as an open ring.

[0066] In this case the tightening ring 8 is made by
shearing and winding in a cylindrical shape a strip of met-
al material and therefore it has an opening cut that is
rectilinear and parallel to the central axis of the ring 8.
Both for allowing the ring to be closed, that is the con-
nection of the two faced end edges of the material strip
and for guaranteeing also a firm axial positioning of the
two ends of the ring at the cut, at the same time allowing
the ring to be radially narrowed and/or widened and so
allowing the two ends of the ring to have a certain relative
circumferential sliding at the cut, an head side on one
end of the material strip forming the tightening ring 8
placed at the opening cut has a recess 208, while the
head side of the opposite end has an projection intended
to be engaged into said recess 208 for closing the tight-
ening ring 8 on itself. The recess 208 and the projection
308 closing the tightening ring 8 are provided in positions
that are substantially intermediate in the respective
straight portions of the head sides of ends of the ring 8,
and said recess 208 and said projection 308 are con-
nected to said straight portions in a rounded way.
[0067] In a first variant embodiment, the recess 208
and the projection 308 closing the tightening ring 8 have
areclined U-shape , with the two straight arms being ori-
ented parallel one with the other and being oriented cir-
cumferentially, i.e. perpendicularly to the axis of the ring.
[0068] The projection 308 and the recess 208 advan-
tageously have substantially the same dimension in the
axial direction, i.e. have the same width, while as regards
the lengthwise extension, i.e. the circumferential exten-
sion of the projection or protrusion 308 can be smaller
than the recess 208, such to allow it to axially slide in the
narrowing direction however even with the ring 8 in the
expanded condition said protrusion or projection 308 be-
ing engaged within the recess 208.

[0069] A not shown variant can provide two or more
protrusions or projections 308 along the opening cut of
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the ring each one being associated to a corresponding
recess 208 on the other end.

[0070] According to a further variant embodiment, in
figures 8 to 10, the projection 308 closing the tightening
ring 8 has a narrow-shaped root 408 extending in the
substantially circumferential direction of the ring 8 with a
widened portion having a substantially circular shape,
while the corresponding recess 208 placed on the oppo-
site end of the tightening ring 8 has a shape that is sub-
stantially complementary to the one of said projection
308. However, the size of the projection 308 is slightly
greater than that of the hooking recess 208. Due to this
arrangement, the projection 308 engages by forcing it
into the recess 208, firmly mechanically connecting the
two facing head ends of the strip forming the ring and
generating also a seal adhesion of perimetral edges of
the hooking recess with the hooking projection.

[0071] The arrangement disclosed above regarding
the hooking member and the recess with widened head
and the rounded shape facilitates the generation of con-
tact areas between the edge of the recess and the edge
of the projection that constitute sealing areas and there-
fore avoiding the passage of gas, thus, in the assembled
condition, the fastening system according to this embod-
iment allows to have at least partial sealing conditions
for gases which become definitive and sure by means of
the provision of the sealing bushing or cap 10.

[0072] The sealing effectis particularly importantwhen
the above system is used in condensing boilers.

[0073] The manufacturing of the open ring in turn al-
lows it to be manufactured by shearing the material strip
from a continuous material coil.

[0074] Again according to a variant embodiment that
can be provided as an alternative or in combination to
the preceding ones and which is particularly advanta-
geous with a tightening ring 8 made of a material that
can be substantially little deformed and having a greater
resistance to the deformation, provides said tightening
ring 8 to be provided with a plurality of notches 108 orig-
inating from the two opposite circular head edges of the
ring 8 and extending for about a third and about an half
of the axial extension of the ring 8. Said notches 108 are
arranged alternately one with respect to the other, that
is each notch 108 originates from a circular head edge
of the tightening ring 8 opposite to the circular head edge
from which the immediately adjacent notch 108 origi-
nates and a continuous intermediate annular band is
formed there between having a very small dimension in
the axial direction of the ring particularly ranging from 1
to 3 mm.

[0075] When the extension of notches in the axial di-
rection of the ring is a half of the total axial extension of
thering, itis also possible that nointermediate continuous
annular band is formed. During the insertion by forcing
the ring 8 inside the cylindrical housing 5, said notches
108 become progressively narrower in a progressive way
starting from the closed ends thereof in the direction of
the open ends thereof such to compensate and recover
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the tightening radial pressure that eventually exceeds a
predetermined pressure value for properly tightening the
igniter 4 inside the cylindrical housing 5 of the bracket 1,
and such to avoid cracking or even the breaking of the
ceramic body 104.

[0076] Obviously, the inventionis not limited to the em-
bodiments described and illustrated herein but may be
greatly varied, especially as regards construction, with-
out departing from the guiding principle disclosed above
and claimed below.

[0077] Thus for example the shape of the broach 205
of the housing 5 for the igniter 4 can be made both on
the inner and external side and can have a different
shape. Moreover always remaining within the guiding
principle, the ring can have different shapes in order to
allow the deformability and the elasticity when the mate-
rial used is not so much elastic oritis easy to be deformed.
That for example can be represented by the two edges
of the opening cut of the ring or partial cuts that can be
made with different shapes while still having the same
function.

[0078] According to an alternative embodiment of the
present invention which is illustrated in figures 11 and
12, in addition or in place of the elastic bushing or the
elastic cap which are shown in the figures 1 to 10 and
which are tightly engaged outwardly to the portion of the
cylindrical housing projecting from at least one side of
the bracket and against the shell surface of the portion
of the ceramic body projecting beyond said cylindrical
housing, the tight seal between one side and the other
of the bracket is obtained by means of a sealing sheet
15 of elastomeric material provided between the radially
outer surface of the tightening ring 8 and the internal sur-
face of the said cylindrical housing 5. The elastomeric
material has such an elastic behavior and the sheet made
thereof has such a thickness that the said sheet 15 is
compressed between the said tightening ring and the in-
ner surface of the housing so to fill the notches 205 of
the broached internal surface of the cylindrical housing
5 and to provide a sealing between the two sides of the
bracket 1.

[0079] Inafirstembodimentillustrated in figure 11, the
sealing sheet of elastomeric is in the form of a layer of
said elastomeric material covering the radially outer sur-
face of the tightening ring 8, i.e. the surface of the ring 8
facing the broached inner surface of the cylindrical hous-
ing 5.

[0080] The said layer of elastomeric material can be
applied to the surface of the tightening ring 8 by means
of different techniques and particularly by overprinting.
[0081] As a further embodiment the tightening ring 8
can be provided with a layer of sealing elastomeric ma-
terial also on its inner surface or all over.

[0082] In asecond embodimentillustrated in figure 12
the said sealing sheet of elastomeric material is in the
forma of a cylindrical bushing indicated also by 15 having
such an inner diameter and such an outer diameter that
it fits on the radially outer surface of the tightening ring 8
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and inside the cylindrical housing 5.

[0083] Inthe mounted condition the said sealing bush-
ing 15 is pressed between the said tightening ring 8 and
the said cylindrical housing 5 in such a way that the notch-
es 205 of the broached surface of the said cylindrical
housing are filled with the compressed elastomeric ma-
terial of the said sealing bushing 15 and a sealing is pro-
vided between the said cylindrical housing, the tightening
ring and the ceramic body which separates the two sides
of the bracket one from the other.

[0084] According to a further variant (not illustrated) a
second sealing bushing can be provided between the
inner surface of the tightening ring and the shell of the
ceramic body.

[0085] The above mentioned alternative embodiments
can of course be provided also in combination with a
sealing bushing or sealing cap of the kind engaging the
outer surface of the cylindrical housing and the shell of
the part of the ceramic body projecting beyond said cy-
lindrical housing as disclosed and described in relating
to figures 1 to 10 and also in combination only with the
features of the cylindrical housing and or of the tightening
ring.

[0086] Any kind of elastomeric material, either natural
or synthetic, can be used. Obviously the features of the
said materials must be such as to be compatible with the
ambientin which the material is used in the present brack-
et.

[0087] Particularly suitable elastomeric materials are
fluoroelastomers (FKM) such as the ones known as viton
or similar or Perfluoroelastomer (FFKM) which are well
known in the art.

Claims

1. System for fastening igniters (4) for boilers or the
like, comprising a bracket or a fastening plate (1)
with an hole housing the ceramic body (104) of the
igniter (4), which housing hole axially projects for a
certain length at least from one side of the bracket
(1) beyond the thickness thereof such to form a cy-
lindrical housing (5) for the ceramic body (104) of
the igniter (4), a cylindrical tightening ring (8) being
provided having such internal and external radial di-
mensions thatit can be inserted by forcing it between
the inner wall of the cylindrical housing (5) of the
bracket (1) and the external wall of the ceramic body
(104) of the igniter (4) such to generate a predeter-
mined radial tightening force of the igniter (4) inside
the cylindrical housing (5) of the bracket (1), char-
acterized in that the cylindrical housing (5) of the
bracket has a shell wall which is at least internally
broached, while at least on one side of the bracket
(1) elastic sealing means are provided cooperating
atleastwith the cylindrical housing and the tightening
ring and/or the shell surface of the portion of the ce-
ramic body projecting beyond said cylindrical hous-
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ing and such to obtain a tight seal between one side
and the other one of the bracket.

System according to claim 1, characterized in that
the said elastic sealing means are formed by an elas-
tic sealing bushing or an elastic sealing cap (10) with
acentral through holeis provided and thatis intended
to be tightly engaged outwardly to the portion of the
cylindrical housing (5) projecting from at least a side
of the bracket and against the shell surface of the
portion of the ceramic body (104) of the igniter (4)
projecting beyond said cylindrical housing (5) and
such to obtain a tight seal between one side and the
other one of the bracket (1).

System according to claim 1 or 2, characterized in
that the broach is composed of an inner crown of
axial grooves (205) spaced apart at an angle and
where the thickness of the wall of the glass-like hous-
ing is smaller than the thickness of axial wall bands
dividing grooves (205).

System according to claim 3, characterized in that
at broaches, i.e. at grooves (205) the wall thickness
becomes smaller from about 10% to about 80% of
the maximum wall thickness of the cylindrical hous-
ing (5) and preferably said thickness of the wall at
broaches or grooves is 3/10 of the maximum thick-
ness of the wall of the cylindrical housing (5).

System according to one or more of the preceding
claims, characterized in that the circular edge of
the cylindrical housing (5) for the igniter (4) that is
coplanar to one of the two faces of the bracket (1)
has an entrance flare (105) in order to facilitate the
insertion of the tightening ring (8) inside said cylin-
drical housing (5).

System according to one or more of the preceding
claims, characterized in that the circular end of the
tightening ring (8) faced in the insertion direction into
the cylindrical housing (5) has a beveled or rounded
edge for facilitating the insertion of the tightening ring
(8) inside the cylindrical housing (5) of the bracket
(1).

System according to one or more of the preceding
claims, characterized in that the tightening ring (8)
is made of a material, particularly metal, having a
high resistance to deformability, particularly it is
made of the same material as the bracket (1), and it
is shaped such to have one or more areas (108, 208)
for compensating and recovering the radial tighten-
ing pressure that eventually exceeds a predeter-
mined pressure value for properly tightening the ig-
niter (4) inside the cylindrical housing (5) of the brack-
et (1).
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12

13.

14.

15.

System according to one or more of the preceding
claims, characterized in that the tightening ring (8)
has one or more openings (108, 208) for releasing
and recovering the radial deformation of the ring (8)
when the igniter (4) is tightened inside the cylindrical
housing (5) of the bracket (1).

System according to one or more of the preceding
claims, characterized in that the tightening ring (8),
at its annular intermediate band, has at least one
opening (9) or slot for releasing and recovering the
radial narrowing occurring in said annular interme-
diate band when the igniter (4) is tightened inside
the cylindrical housing (5) of the bracket (1).

System according to one or more of the preceding
claims, characterized in that the tightening ring (8)
is of the open type.

System according to claim 10, characterized in that
the tightening ring (8) at a first head edge of two
facing head edges of a strip that is bent and closed
on itself in a cylindrical shape has a reclined U-
shaped hooking recess (208) respectively with the
two side arms of the U shape parallel one to the other
and extending perpendicularly to the axis of the ring
(8), while the second head edge has a U-shaped
projection (308) whose shape, orientation and di-
mensions correspond to the U-shaped recess on the
firsthead edge such that the projection can penetrate
and slide inside the recess when the tightening ring
is radially widened or narrowed.

System according to claim 11, characterized in that
the U-shaped projection (308) has a length smaller
than the U-shaped recess (208) in a direction parallel
to lateral arms perpendicular to the axis of the tight-
ening ring (8).

System according to claim 11, characterized in that
the tightening ring (8) has means for mutually fas-
tening the two facing ends at the opening cut by forc-
ing them, the recess and the projection (208, 308)
having such dimensions to be engaged by forcing
one within the other one generating mutual contact
perimetral surfaces forming a seal closure for the
opening cut of the ring (8).

System according to claim 13, characterized in that
the hooking recess (208) and projection (308) of the
tightening ring (8) are provided in substantially inter-
mediate positions of the respective straight end por-
tions of the ring (8), said recess and said projection
being connected in a rounded way with such straight
portions.

System according to claim 13 or 14,
characterized in that the hooking projection (308)
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of the tightening ring (8) has a narrow shape root
(408) projecting in the substantially circumferential
direction of the ring (8) with a substantially circular
widened part, while the corresponding hooking re-
cess (208) on the opposite end of the tightening ring
(8) has a shape that is substantially complementary
to the one of said projection (308).

System according to one or more of the preceding
claims, characterized in that the tightening ring (8)
has at least one, preferably a plurality of notches
(108) originating from the two opposite circular head
edges of the ring (8) and extending only for a portion
of the axial extension of the ring (8).

System according to one or more of the preceding
claims, characterized in that said notches (108)
are arranged alternately one with respect to the oth-
er, that is each notch (108) originates from a circular
head edge of the tightening ring (8) opposite to the
circular head edge from which the immediately ad-
jacent notch (108) originates.

System according to claim 1 or to one or more of the
preceding claims 3 to 17 for fastening igniters (4) for
boilers orthe like, comprising abracket or afastening
plate (1) with an hole housing the ceramic body (104)
of the igniter (4), which housing hole axially projects
for a certain length atleast from one side of the brack-
et (1) beyond the thickness thereof such to form a
cylindrical housing (5) for the ceramic body (104) of
the igniter (4), a cylindrical tightening ring (8) being
provided having such internal and external radial di-
mensions thatit can be inserted by forcing it between
the inner wall of the cylindrical housing (5) of the
bracket (1) and the external wall of the ceramic body
(104) of the igniter (4) such to generate a predeter-
mined radial tightening force of the igniter (4) inside
the cylindrical housing (5) of the bracket (1), char-
acterized in that the cylindrical housing (5) of the
bracket has a shell wall which is at least internally
broached, while a sealing sheet of elastomeric ma-
terial is provided between the radially outer surface
of the tightening ring and the internal surface of the
said cylindrical housing having such an elastic be-
haviour and such thickness dimensions that the said
sheet is compressed between the said tightening
ring and the inner surface of the housing so to fill the
notches of the broached internal surface of the cy-
lindrical housing and providing a sealing between
the two sides of the bracket when it is forced inside
the said cylindrical housing (5) together with the tight-
ening ring (8) and the ceramic body (104).

System according to claim 18, characterized in that
the sealing sheet of elastomeric is in the form of a
layer of said elastomeric material covering at least
the radially outer surface of the tightening ring (8),
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i.e. the surface of the ring facing the broached inter-
nal surface of the cylindrical housing.

System according to claim 18, characterized in that
the said sealing sheet of elastomeric material is in
the forma of a cylindrical bushing having such an
inner diameter and such an outer diameter that it fits
on the radially outer surface of the tightening ring
and inside the cylindrical housing and in the mounted
condition the said sealing bushing is pressed be-
tween the said tightening ring and the said cylindrical
housing in such a way that the notches of the
broached surface are filled with the compressed
elastomeric material of the said sealing bushing and
a sealing is provided between the bracket, the tight-
ening ring and the ceramic body.



EP 2 211 103 A1

140

240

40

Fig. 1



Fig. 2



EP 2 211 103 A1







20,

EP 2 211 103 A1

M

4o

Fig. 5

15



EP 2 211 103 A1

M 20 i
4 ? {

40/ |
AN

Ao4

404,

Fig. 6

16



EP 2 211 103 A1

204

Fig. 7

17

A4




EP 2 211 103 A1

18



EP 2211 103 A1

\ =

19



EP 2 211 103 A1

Fig. 12

20



des brevets

EP 2 211 103 A1

Europdisches
Patentamt

o ) ::tr:r':teaor;ﬂ:e Application Number
Office européen EUROPEAN SEARCH REPORT

EP 10 15 1162

[y

EPO FORM 1503 03.82 (P04C01)

DOCUMENTS CONSIDERED TO BE RELEVANT
Catego Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
A WO 2005/111500 A2 (CAST S P A [IT]; 1-20 INV.
OFFREDI GIORGIO [IT]) F23Q3/00
24 November 2005 (2005-11-24)
* figures 8-10, 12-14 *
A FR 2 834 049 Al (SAPCO [FR]) 1-20
27 June 2003 (2003-06-27)
* page 6, line 20 - page 7, line 28;
figures 2-5 *
A DE 199 06 032 Al (BERU AG [DE]) 1
31 August 2000 (2000-08-31)
* figures 1, 2a *
A CN 2 911 465 Y (ELECTRONIC CERAMIC FACTORY|1
BAO [CN]) 13 June 2007 (2007-06-13)
A US 3 229 032 A (WILLIS RAYMOND D) 1
11 January 1966 (1966-01-11)
A US 3 336 061 A (HEISLER RAYMOND A) 1 TECHNICAL FIELDS
15 August 1967 (1967-08-15) re
----- F23Q
A GB 1 587 002 A (KIGASS ENG LTD) 1
25 March 1981 (1981-03-25)
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
The Hague 23 April 2010 Verdoodt, Luk
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons
A:technologicalbackground e
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document

21




EPO FORM P0459

EP 2 211 103 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 10 15 1162

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

23-04-2010
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2005111500 A2 24-11-2005 BR PI0510876 A 27-11-2007
EP 1747402 A2 31-01-2007
US 2009297998 Al 03-12-2009
FR 2834049 Al 27-06-2003  NONE
DE 19906032 Al 31-08-2000  NONE
CN 2911465 Y 13-06-2007  NONE
US 3229032 A 11-01-1966 GB 900414 A 04-07-1962
US 3336061 A 15-08-1967  NONE
GB 1587002 A 25-03-1981  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

22



EP 2 211 103 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

«  EP 1747402 A [0003]

23



	bibliography
	description
	claims
	drawings
	search report

