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(54) DETECTION/IGNITION SPARK PLUG FOR BOILERS OR THE LIKE SYSTEM AND METHOD 
FOR PRODUCING SUCH SPARK PLUG

(57) A detection/ignition spark plug for boilers or the
like, the spark plug comprising a filiform main electrode
(2); a sleeve (5) for housing an intermediate portion of
the main electrode (2); a fixing plate (4) provided with a
lower surface configured for facing the combustion cham-
ber of the boiler, an upper surface opposite to a combus-
tion chamber, a housing hole (9) for the sleeve (5) so that
a lower end of the main electrode (2) is inside the com-
bustion chamber and an upper end of the main electrode
is outside the combustion chamber; a connecting termi-
nal (6) coupled to the upper end of the main electrode
(2) in series with the sleeve (5); fixing material (8) be-
tween the connecting terminal (6) and the upper end of
the main electrode (2), between the main electrode (2)
and the sleeve (5) and between the sleeve (5) and the
fixing plate (4); wherein the fixing material (8) is a material
that, at first, is applied in the fluid phase so that it adheres
to the connecting terminal (6), to the main electrode (2),
to the sleeve (6) and to the fixing plate (4) and subse-
quently is brought to the solid phase.
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Description

[0001] The invention relates to a detection/ignition
spark plug for boilers or the like. The invention further
relates to a system and a method for producing such
spark plug.
[0002] Spark plugs are known and available in the mar-
ket, which are configured to be at least partially housed
inside combustion chambers of boilers. These known
spark lugs usually comprise:

- a filiform main electrode;
- a sleeve, usually a ceramic sleeve, for housing an

intermediate portion of the main electrode;
- a fixing plate provided with a lower surface config-

ured for facing the combustion chamber of the boiler,
an upper surface opposite to a combustion chamber,
and a housing hole for the sleeve so that a lower end
of the main electrode is inside the combustion cham-
ber and an upper end of the main electrode is outside
the combustion chamber;

- a connecting terminal coupled to the upper end of
the main electrode and arranged in series with the
sleeve.

[0003] According to the prior art, the aforesaid compo-
nents are assembled with one another in subsequent
steps and with different coupling technologies. For ex-
ample, the coupling between the connecting terminal and
the electrode is carried out with a different technology
and in a following moment relative to the coupling be-
tween the sleeve and the electrode. In particular, nowa-
days the connecting terminal is coupled to the electrode
through welding.
[0004] As to the coupling between the ceramic sleeve
and the plate, a coupling that must be mechanically solid
and create a seal in order to prevent fumes from flowing
out of the combustion chamber, nowadays manufactur-
ers use technologies other than welding.
[0005] In particular, one of the known technologies
used for the aforesaid coupling involves the use of me-
tallic rings interposed between the surface of the ceramic
body of the spark plug and the inner surface of the hous-
ing hole. According to this technology, the rings are de-
formed so that they can adhere, on one side, to the sur-
face of the ceramic body of the spark plug and, on the
other side, to the inner surface of the housing hole. This
fixing mode is affected by some evident problems, which
are mainly due to the fact that the exerted mechanical
forces can lead to a movement of the spark plug from its
operating position or can locally generate pressure
peaks, which cause the ceramic sleeve to break.
[0006] A different known technique used to couple the
ceramic sleeve to the plate involves the use of a glass
material as a fixing material between the ceramic sleeve
and the plate. According to this technique, the glass ma-
terial is applied in the solid phase, for example in the form
of a glass ring, which is brought to the liquid phase

through heating, before going back to the solid state.
[0007] However, this solution is affected by some
drawbacks, as well. As a matter of fact, micro-cracks can
be created during the manual bending step to which the
conductor wire is subjected following the firing step.
These micro-cracks do not evidently ensure the seal to
smokes. Furthermore, taking into account the fact that
the electrode is subjected to continuous thermal chang-
es, which change the morphology of the micro-cracks,
you can experience actual detachments of the parts.
[0008] Therefore, it is evident that the currently used
technique suffers from drawbacks both from a productive
point of view, as it involves different subsequent technol-
ogies for the assembly of the spark plug, and from a qual-
itative point of view, in particular as to the coupling be-
tween the ceramic sleeve and the plate.
[0009] Starting from this prior art, the object of the in-
vention is to provide an alternative spark plug for boilers
or the like.
[0010] In particular, the object of the invention is to pro-
vide a spark plug and a relative production method, which
allow manufacturers to overcome the drawbacks of the
prior art discussed above in a simple and economic fash-
ion, both from a functional point of view and from a con-
structive point of view.
[0011] In accordance with these object, the invention
relates to a spark plug comprising:

- a substantially filiform main electrode, which is made
of a metallic material;

- a sleeve, which is configured to house an interme-
diate portion of the main electrode;

- a fixing plate, which can be an actual metallic plate
as well as a simple portion of a fixing wall and is
provided with a lower surface, which is configured
to face the combustion chamber of the boiler, an up-
per surface, which is opposite the combustion cham-
ber, and a housing hole for the sleeve, so that a lower
end of the main electrode is inside the combustion
chamber and an upper end of the main electrode is
outside the combustion chamber;

- a connecting terminal, which is arranged in series
with the sleeve and is coupled to the upper end of
the main electrode;

- fixing material between the connecting terminal and
the upper end of the main electrode, between the
main electrode and the sleeve and between the
sleeve and the fixing plate.

[0012] In particular, the fixing material is such that it
can be applied in the fluid phase, so as to adhere to the
connecting terminal, to the main electrode, to the sleeve
and to the fixing plate, and subsequently solidified, for
example through heating of the spark plug in an oven.
[0013] Advantageously, according to the invention de-
fined above in its most generic form, all the components
contributing to the creation of the spark plug are fixed to
one another by means of the same technology, namely
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the application of the fixing material. Therefore, after the
consolidation of the fixing material, the spark plug is ready
to be used without any further thermal or mechanical
treatment.
[0014] The sleeve is preferably made of a ceramic ma-
terial. Alternatively, the sleeve can be entirely made of
glass, or you can have a ceramic sleeve coated, both on
the inside and on the outside, with glass cylinders. Alter-
natively, you can have a glass cylinder that can be
housed inside the sleeve containing the main electrode.
[0015] According to a preferred embodiment of the in-
vention, all the fixing material application seats are ar-
ranged on the outside of the combustion chamber, name-
ly they are all accessible from a side, the upper one, of
the plate. To this purpose, the invention preferably es-
tablishes that:

- the sleeve coupling hole comprises an enlarged,
preferably tapered, portion for receiving the fixing
material in the area of the upper surface of the plate;

- the sleeve comprises a main housing hole to house
the main electrode, the hole comprising an enlarged
portion for receiving the fixing material in the area of
the upper end of the sleeve;

- the connecting terminal comprises a housing hole to
house the upper end of the main electrode, the hole
comprising an enlarged portion for receiving the fix-
ing material in the area of the sleeve.

[0016] Alternatively, part of the enlarged portion of the
main housing hole of the main electrode is occupied by
the glass cylinder mentioned above. In this case, the
glass cylinder ends before the connecting terminal, so
as to leave a volume, which is delimited by the cylinder
itself, by the electrode, by the sleeve and by the connect-
ing terminal, for receiving the fixing material.
[0017] In particular, the non-enlarged parts of the
aforesaid holes are cylindrical portions and substantially
have the same dimensions as the component, sleeve or
electrode to be housed by them. Indeed, according to
the invention, the fixing material does not necessarily
penetrate the cylindrical sections of the holes.
[0018] Alternatively, the coupling hole of the sleeve can
be obtained through a counterbore, namely with walls
that are parallel to the axis of the electrode and are not
flared, as set forth in the example indicated above.
[0019] Alternatively, the coupling hole of the sleeve can
be made as a through hole having a greater diameter
than the sleeve. By "greater diameter" we mean a diam-
eter that is such as as to allow the fixing material to be
inserted. In this case, a gasket is needed, which is con-
figured to prevent the fixing material from getting out to-
wards the lower surface of the fixing plate. Said gasket
can be directly inserted into the hole, remaining flush with
the lower surface of the fixing plate, or it can be coupled
on the outside of the hole along the lower surface of the
fixing plate. Advantageously, a mask can be provided,
which is configured to hold the components of the spark

plug in position and to permit an easy application of the
fixing material.
[0020] According to an embodiment of the invention,
the hole on the inside of the connecting terminal has a
greater length than the upper end of the main electrode
projecting out of the sleeve. According to this embodi-
ment, the fixing material is also applied in the upper free
portion of said hole of the electrode.
[0021] Advantageously, in this way, the fixing material
acts as a plug, thus further fixing the connecting terminal
to the electrode.
[0022] Alternatively, the upper end of the main elec-
trode projecting out of the sleeve is flush with the outer
edge of the connecting terminal.
[0023] The remaining elements usually making up a
spark plug for boilers or the like, namely the ground elec-
trode and a fixing bracket, can be fixed to the spark plug
described above in a known manner, for example by
welding the ground electrode and the bracket to one an-
other in a following step, or they can be fixed in the novel
manner that will be described hereinafter.
[0024] According to an embodiment of the invention,
the spark plug comprises a ground electrode and the
plate comprises a secondary hole to house the ground
electrode. Said hole is provided with an enlarged portion
for receiving the fixing material in the area of the upper
surface of the plate. This hole, as well, can have a flared
shape or can be obtained through a counterbore, like the
main hole for receiving the sleeve of the electrode.
[0025] Advantageously, according to the invention, the
ground electrode is fixed to the plate at the same time
and in the same way in which the remaining components
are fixed to one another. In this example, as well, the
enlarged portion of the hole for receiving the ground elec-
trode is accessible from the upper surface of the plate.
[0026] Preferably, the spark plug comprises a metallic
ring, which is housed inside the enlarged portion of the
secondary hole of the plate and is configured to create
a conductive bridge between the ground electrode and
the plate, when the fixing material is applied in the en-
larged portion of the secondary hole.
[0027] Advantageously, in this way, even if the fixing
material penetrates the underlying portion of the second-
ary hole, the grounding is ensured.
[0028] In particular, the fixing material used in this in-
vention comprises a ceramic material, in particular com-
positions of silica-soda or silica-alumina.
[0029] Advantageously, by so doing, manufacturers
can avoid the formation of the aforesaid micro-cracks,
which develop using the glass material according to the
prior art.
[0030] According to an embodiment of the invention,
the plate can comprise a through housing, for example
of the same type as the sleeve containing hole, which
houses an inspection glass, namely a glass lens, which,
as it is transparent, allows you to look inside the com-
bustion chamber to check whether there is a flame or not.
[0031] Even though the presence of said inspection

3 4 



EP 3 327 352 A1

4

5

10

15

20

25

30

35

40

45

50

55

glass is already known, the innovation, besides the use
of the ceramic material as fixing material, lies in the fact
that said element is placed in position in the same mo-
ment as the other components, so that the spark plug
taken out of the oven is ready to be used without further
machining steps.
[0032] Therefore, the method for the production of the
spark plug described above comprises the step of placing
all the components of the spark plug in an assembling
mask, which is configured to hold said components in an
operating position even in the absence of the fixing ma-
terial. Subsequently, the method comprise the step of
applying the fixing material in the fluid form in the relative
seats described above and of heating the spark plug sup-
ported by the mask, so as to cause the fixing material to
reach the solid phase.
[0033] The method also comprises the preliminary
step of bending, by means of suitable bending machines,
both the main conductor and the ground conductor, which
are then placed in the mask already in the correct and
ready-for-use form. This preliminary bending step avoids
causing stresses to the fixing material.
[0034] Furthermore, the ground conductor or the main
conductor can be preliminarily subjected to chemical
treatments or they can be covered with other metals, in
order to improve their performances. In any case, this
treatment step is prior to the the mask assembling step,
which produces, after the heating, a spark plug that is
already ready to be used.
[0035] Further features and advantages of the inven-
tion will be best understood upon perusal of the following
description of a non-limiting embodiment thereof, with
reference to the accompanying drawing, wherein:

- figure 1 is a schematic perspective view of an exam-
ple of a spark plug according to the invention;

- figure 2 is an enlarged view of a part of the spark
plug of figure 1 before the application of the fixing
material;

- figure 3 shows a sectional view of a part of the spark
plug of figure 1, in particular a sectional view in the
area of the fixing plate;

- figure 4 shows a sectional view of a part of the spark
plug of figure 1, in particular a sectional view in the
area of the connecting terminal;

- figure 5 shows a schematic view of a support mask
of three spark plugs for the positioning of the fixing
material;

- figure 6 shows a schematic view of a portion of the
mask of figure 5 without the spark plug;

- figures 7-9 show alternative solutions for the cou-
pling of the sleeve of the main electrode in the relative
hole;

- figure 10 shows an alternative embodiment of the
main electrode.

[0036] Figure 1 is a schematic perspective view of an
example of a spark plug according to the invention. In

particular, the spark plug 1 comprises a main electrode
2 and a secondary or ground electrode 3. These elec-
trodes 2, 3 are supported by a plate 4 so as to have an
end inside a combustion chamber of a boiler or the like
and another end outside the same combustion chamber.
In particular, the secondary electrode 3 projects out of
the combustion chamber only along a short section of
the plate 4, whereas the main electrode 2 is coupled to
a sleeve 5, preferably a ceramic one, which is housed in
a hole 9 of the plate 4. The end of the main electrode 2
projecting out of the sleeve 5 on the outer side of the
combustion chamber is coupled to a connecting terminal
6. According to the example of figure 1, you can see the
presence of fixing material 8 between the sleeve 5 and
the plate 4, between the secondary electrode 3 and the
plate 4 and on top of the connecting terminal 6. The spark
plug 1 of figure 1 further comprises a bracket 7, which is
fixed to the plate 4 on the outside of the combustion cham-
ber. Even though you cannot see it in figure 1, the same
fixing material 8 is also present between the bracket 7
and the plate 4. Furthermore, figure 1 shows side holes
16 to help produce the spark plug 1. The use of these
holes 16 will be best understood upon perusal of the de-
scription of figures 5 and 6. Indeed, said holes 16 are
designed both to fix the plate to the combustion chamber
and to couple the spark plug to an assembling mask dur-
ing the production step.
[0037] Figures 2-4 show more in detail the seats for
receiving the fixing material 8. In particular, figure 3
shows how the holes 9 and 12 for receiving the sleeve 5
and the secondary electrode 3 comprise an enlarged and
flared portion 11, 14 in the area of the upper surface 32
of the plate 4. The remaining portions of the holes 9 and
12 are cylindrical portions 10, 13 having dimensions that
are substantially equal to the sleeve 5 and the secondary
electrode 3. The lower surface 33 of the plate 4 has nei-
ther projections nor recesses i the area of the holes 9,
12. As you can see in figure 3, on the inside of the en-
larged portion 14 of the hole 12 there is a metallic ring
15, which, on one side, surrounds the secondary elec-
trode 3 and, on the other side, is in contact with the plate
4, preferably a metallic one.
[0038] Figure 4 shows a cross section of the coupling
area of the main electrode 2 to the sleeve 5 and to the
connecting terminal 6. In particular, these couplings are
obtained with the same fixing material 8. As you can see,
the inner hole 17 of the sleeve 5 comprises an enlarged
portion 19 at its upper end, where the fixing material 8 is
applied. The connecting terminal 6 has an inner hole 20,
as well, which is provided with an enlarged portion 22,
which, in use, faces the enlarged portion 19 of the hole
17 of the sleeve 5. Figure 4 also shows the fact the the
main electrode 2 ends before the upper edge of the hole
20 of the connecting terminal 6 and that this free portion
of the hole 20 is filled with the fixing material 8.
[0039] Figure 5 shows a schematic view of a support
mask of three spark plugs for the positioning of the fixing
material and figure 6 shows a portion of this mask in the
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absence of the spark plugs. With reference to figure 6,
the mask 23 comprises two seats 29, 30 for longitudinally
housing the sleeve 5 and the secondary electrode 3. Fur-
thermore, the mask 23 comprises holes 28, which, in use,
are aligned with the holes 16 of the plate 4, so that pins
24 can fix the spark plug 1 to the mask 23. The system
further comprises a front plate 25, which is coupled by
means of pins (not shown) housed in relative holes 26
and is configured to hold the sleeve 5 and the secondary
electrode 3 in the relative seats 29, 30. To this purpose,
the plate 25 comprises striking projecting portions for the
electrodes 2, 3. With reference to figure 5, you can see
how a mask 23 allows a plurality of spark plugs 1 to be
held in a position that is such as to allow the fixing material
8 to be easily applied in the relative seats. The fixing
material 8 is, in particular, a ceramic material, which turns
from fluid into solid when it is heated. For example, ideal
ceramic materials for this invention are compositions of
silica-soda or silica-alumina. Silica-alumina composi-
tions comprise, in turn, silica and alumina compounds,
silicon compounds, dinas compounds, kyanite com-
pounds, sillimanite compounds, mullite compounds,
bauxite compounds, corundum compounds.
[0040] Figures 7-9 show alternative embodiments for
the coupling of the sleeve 5 of the main electrode 2 in
the relative hole 9. In the embodiment of figure 7, the
hole 9 comprises an enlarged portion 11’, which, howev-
er, is not tapered like in the example of figure 3, but is
obtained through a counterbore and has walls that are
parallel to the axis of the hole 9. Similarly, even though
the figures do not show this, the hole 12 for receiving the
secondary electrode 3 also comprises an enlarged por-
tion, which can be obtained through a counterbore with
walls that are parallel to the axis of the relative hole.
[0041] In the embodiment of figures 8 and 9, the hole
9 is a through hole 11" having a greater diameter than
the sleeve 5. Therefore, these examples involve the use
of a gasket 34, which is configured to prevent the fixing
material 8 from getting out of the lower surface 33 of the
plate 4. In the embodiment of figure 8, the gasket 34 is
housed in the hole 9 and is flush with the lower surface
33 of the plate 4. In the embodiment of figure 8, the gasket
34 is on the outside of the hole 9 and is fixed to the lower
surface 33 of the plate 4.
[0042] Figure 10 shows an alternative embodiment of
the main electrode 2 relative to figure 4. In this embodi-
ment, the enlarged portion 19 of the hole 17 extends from
the upper end of the sleeve 5 past the plate 4. Along a
part of this enlarged portion 19 there is housed a glass
cylinder 35, which, in turn, houses the main electrode.
Since the glass cylinder 35 has a smaller length than the
enlarged portion 19 of the hole 17, in the area of the upper
end of the sleeve 5 there is a volume that is enclosed,
on the lower side, by the glass cylinder 35, on the inside,
by the main electrode 2, on the outside, by the sleeve 5
and, on the upper side, by the connecting terminal 6. In
an initial assembling step, this volume is filled with the
fixing material 8 in the fluid form, so that, when it is heated,

it causes all the aforesaid elements to become integral
to one another. In this example, the hole 20 of the con-
necting terminal 6 does not have enlarged portions and
ends flush with the edge of the electrode 2. In figure 10,
the main hole for receiving the sleeve 5 is obtained
through a counterbore. However, this hole can also be
made in other ways, for example - preferably - in the ways
shown in figures 4, 8 or 9.
[0043] Finally, it is clear that the invention described
herein can be subjected to changes and variations, with-
out for this reason going beyond the scope of protection
of the appended claims.

Claims

1. A detection/ignition spark plug for boilers or the like,
the spark plug (1) comprising:

- a filiform main electrode (2);
- a sleeve (5) for housing an intermediate portion
of the main electrode (2);
- a fixing plate (4) provided with a lower surface
configured for facing the combustion chamber
of the boiler, an upper surface opposite to a com-
bustion chamber, a housing hole (9) for the
sleeve (5) so that a lower end of the main elec-
trode (2) is inside the combustion chamber and
an upper end of the main electrode (2) is outside
the combustion chamber;
- a connecting terminal (6) coupled to the upper
end of the main electrode (2) in series with the
sleeve (5);
- fixing material (8) between the connecting ter-
minal (6) and the upper end of the main electrode
(2), between the main electrode (2) and the
sleeve (5) and between the sleeve (5) and the
fixing plate (4);

wherein
the fixing material (8) is a material that, at first, is
applied in the fluid phase so that it adheres to the
connecting terminal (6), to the main electrode (2), to
the sleeve (5) and to the fixing plate (4) and subse-
quently is brought to the solid phase.

2. Spark plug as claimed in claim 1, wherein

- the housing hole (9) comprises an enlarged
portion (11, 11’, 11") with respect to the sleeve
(5) at the upper surface (32) of the plate (4) for
receiving the fixing material (8);
- the sleeve (5) comprises a main hole (17) for
housing the main electrode (2), the hole (17)
comprising an enlarged portion (19) at the upper
end of the main electrode (2) for receiving the
fixing material (8);
- the connecting terminal (6) comprises a hole
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(20) for housing the upper end of the main elec-
trode (2), the hole (20) comprising an enlarged
portion (22) at the sleeve (5) for receiving the
fixing material (8).

3. Spark plug as claimed in claim 2, wherein the hole
of the connecting terminal (20) has a greater length
than the upper end of the main electrode (2) project-
ing out of the sleeve (5), the fixing material (8) being
applied in the upper free portion of the hole (20).

4. Spark plug as claimed in claim 1, wherein

- the housing hole (9) comprises an enlarged
portion (11, 11’, 11") with respect to the sleeve
(5) at the upper surface (32) of the plate (4) for
receiving the fixing material (8);
- the sleeve (5) comprises a main hole (17) for
housing the main electrode (2), the hole (17)
comprising an enlarged portion (19) extending
from the upper end of the main electrode (2) past
the plate (4),
- a glass cylinder, which is partly housed in the
enlarged portion (19) of the hole (17) of the
sleeve (5) housing the main electrode (2) and
ends before the upper edge of the sleeve, so as
to create a receiving volume for the fixing mate-
rial (8);
- the connecting terminal (6) comprises a hole
(20) housing the upper end of the main electrode
(2).

5. Spark plug as claimed in any one of the foregoing
claims, wherein the spark plug (1) comprises a
ground electrode (3), the plate (4) comprises a sec-
ondary hole (12) for housing the ground electrode
(3) provided with an enlarged portion (14) with re-
spect to the ground electrode (3) at the upper surface
(32) of the plate (4) for receiving the fixing material
(8).

6. Spark plug as claimed in claim 5, wherein the spark
plug (1) comprises a metallic ring (15) housed inside
the enlarged portion (14) of the secondary hole (12)
of the plate (4) and configured for realizing a con-
ductive bridge between the ground electrode (3) and
the plate (4) when the fixing material (8) is applied
inside the enlarged portion (14).

7. Spark plug as claimed in any one of the foregoing
claims, wherein the fixing material (8) comprises a
ceramic material.

8. A method for realizing a detection/ignition spark plug
for boilers or the like, the method comprising the
steps of:

a) providing a spark plug (1) comprising:

- a filiform main electrode (2);
- a sleeve (5) for housing an intermediate
portion of the main electrode (2);
- a fixing plate (4) with a housing hole (9)
for the sleeve (5) ;

b) providing a mask (23) for assembling the
spark plug (1) configured for holding in position
the elements of the spark plug in absence of the
fixing material;
c) applying a fixing material (8) in the fluid form
between the main electrode (2) and the sleeve
(5) and between the sleeve (5) and the fixing
plate (4);
d) heating the spark plug (1) supported inside
the mask (23) so that the fixing material (8) is
brought to the solid phase between the main
electrode (2) and the sleeve (5) and between
the sleeve (5) and the fixing plate (4).

9. Method as claimed in claim 8, wherein, according to
step a), the spark plug comprises a connecting ter-
minal (6) able to be coupled to the main electrode
(2); according to step c), the fixing material (8) is
applied between the connecting terminal (6) and the
main electrode (2).

10. Method as claimed in claim 8 or 9, wherein, accord-
ing to step a), the spark plug comprises a ground
electrode (3) and the plate (4) comprises a second-
ary hole (12) for housing the ground electrode (3);
according to step c), the fixing material (8) is applied
between the plate (4) and the ground electrode (3).

11. Method as claimed in claim 10, wherein, according
to step a), the spark plug comprises a metallic ring
(15) housed inside the secondary hole (12) of the
plate (4); according to step c), the fixing material (8)
is applied between the plate (4) and the ground elec-
trode (3) after the positioning of the metallic ring (15).
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