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(57)  Aglow plug for preheating Diesel engines con-
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(24) projecting from one end (22) of the main body. The
plug comprises a bushing (32), coaxial with the tubular
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to confer upon the plug. Also described is a method for
producing an assortment of plugs with different geomet-
ric characteristics and/or thermal behaviours in which
identical standard plugs are produced and then person-
alized and differentiated by the application of appropri-
ate bushing pieces (24) onto the tubular sheath element
(24).
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Description

[0001] The present invention concerns a glow plug for
preheating Diesel engines, consisting of a main body
having a threaded portion for its connection to the cylin-
der head of an engine and a tubular sheath element
projecting from a first end of the main body, said tubular
sheath element being closed at one of its ends and con-
taining a heating resistor that is connected to a terminal
projecting from a second end of the main body.

[0002] One of the difficulties that have to be faced by
the producers of glow plugs is that they have to handle
a rather large assortment of plugs differing from each
other by virtue of the geometric characteristics and ther-
mal behaviours necessary to match the type of engine
on which they are to be mounted. One of the principal
geometric parameters characterizing a glow plug is the
length of the portion of the tubular sheath element that
projects from the main body.

[0003] Glow plugs may also differ from each other on
account of the presence or otherwise of an annular cav-
ity surrounding a section of the tubular sheath element
and situated at the end of the main body from which
said tubular sheath element projects. All other charac-
teristics being equal, such a cavity makes it possible to
vary the thermal behaviour of the plug.

[0004] The need for handling such a large assortment
of plugs with different geometric parameters and differ-
ent thermal properties involves considerable difficulties
as regards obtaining supplies of the necessary materi-
als, handling the components and organizing the pro-
duction cycle.

[0005] The object of the present invention is to provide
a glow plug of an improved type that will permit to over-
come these difficulties.

[0006] According to the present invention, this object
is attained by a plug having the characteristics set out in
Claim 1.

[0007] According to the present invention, the assort-
ment of glow plugs with different geometric and thermal
characteristics is produced by starting from a single and
standardized model of a complete plug on which there
is fixed, coaxially with the tubular element, a bushing
piece whose length in the direction of the plug axis can
be varied according to the thermal and geometric char-
acteristics it is desired to confer upon the glow plug.
[0008] Thanks to the aforesaid characteristics, the
assortment of components that have to be handled dur-
ing the production of the plug is considerably simplified,
since it now becomes possible to produce a single and
standardized plug that can subsequently be personal-
ized in accordance with the specific situations in which
it is to be used by varying the said bushing piece to be
applied.

[0009] The bushing piece may either have an internal
face directly in contact with the external surface of the
tubular sheath element or, alternately, an internal cylin-
drical surface with a diameter greater than the external
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diameter of the tubular sheath element, thereby forming
an annular chamber coaxial with a section of the sheath
tubular element, for the purpose of varying the thermal
characteristics of the plug.

[0010] Further characteristics and advantages of the
present invention will be evident in the course of the
detailed description which follows, given by way of non-
limitative example, with reference to the attached draw-
ings wherein:

- Figure 1 shows an axial section of a glow plug
according to the present invention;

- Figures 2a, 2b and 2¢ show a first example of how
a standard glow plug can be personalized in con-
formity with the present invention; and

- Figures 3a, 3b, 3¢ and 4a, 4b, 4¢ show two further
examples of how a standard glow plug can be per-
sonalized in conformity with the present invention.

[0011] With reference to Figure 1, a glow plug for pre-
heating Diesel engines is indicated 10. The plug 10
comprises a main metal body 12 with a threaded portion
14 that serves for fixing the plug 10 in a hole (not
shown) in the cylinder head of a Diesel internal combus-
tion engine. A portion of the head 16 of the main body
12 is shaped in such a way as to have a polygonal pro-
file, a hexagon for example, so that it can be tightened
by means of a spanner (not shown). The main body 12
has an elongated shape along the longitudinal axis 18
of the plug and has a through cavity 20 coaxial with the
axis 18.

[0012] The main body 12 has a first end 22 from which
there projects a tubular sheath element 24 made of an
inconel alloy capable of resisting the high temperatures
and the chemical aggression of the combustion gases.
The tubular sheath element 24 contains a spiral resistor
25 having a first end welded to the closed end 26 of the
tubular sheath element 24 and a second end electrically
connected to an elongated terminal 27. An insulating
powder capable of resisting high temperatures (magne-
sium oxide, for example) fills the volume within the tubu-
lar sheath element 24 and thus ensures electrical
insulation between the sheath and the resistor 25. The
tubular sheath element 24, complete with resistor 25,
terminal 27 and insulating powder, is fixed inside the
cavity 20 of the main body 12 in a manner that is known
per se. An end portion 28 of the terminal 27 projects
from the other end 30 of the main body 12. The terminal
27 is electrically insulated both from the tubular sheath
element 24 and the main body 12 by means of the insu-
lating bushes 32 and 35.

[0013] As an alternative, the tubular sheath element
24 could also be obtained as an integral part of the main
body 12 in the manner described in European patent
application No. 97830307 by the same applicant.
[0014] The glow plug in accordance with the present
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Invention is essentially characterized by the presence of
an axial prolongation of the main body 12, consisting of
an insulating bushing 32 constituting a component sep-
arate from and independent of the main body 12. The
bushing 32 is fixed to the plug 10 by any appropriate
means known to the state of the art, by welding for
example, or by brazing, screwing, etc. The bushing
piece 32 can be fixed to the end 22 of the main body 12,
or to the external surface of the tubular sheath element
24 or to the external cylindrical surface of the main body
12 in the vicinity of its end 22, though in that case shape
of the bushing has to be modified from the one shown in
Figure 1.

[0015] The bushing 32 has the purpose of varying the
geometric characteristics and the thermal behaviour of
the plug 10 in accordance with the specific needs of the
engine in which the plug is intended to be mounted.
More precisely, the plug 10 without the bushing 32 is a
plug of standard type in which the length of the portion
of the tubular sheath element projecting from the main
body 12 is equal to L. The standard plug is of such size
that the length L is the greatest of any plug forming part
of a given production assortment. The standard plug
can be adapted for use with engines that call for a
smaller length of the projecting portion of the tubular
sheath element 24 by applying the bushing 32. As can
readily be seen from Figures 2a, 2b and 2¢, the plug of
standard configuration indicated by 10a can be appro-
priately adapted for different uses by applying bushing
pieces 32 of different axial lengths and thus obtaining
corresponding reductions of the free length of the tubu-
lar sheath element 24. In the versions illustrated by Fig-
ures 2b and 2¢ the bushing 32 has an internal surface
34 in contact with the external surface of the tubular
sheath element 24.

[0016] The variant illustrated by Figures 3b and 3¢
illustrates how the application of a bushing piece 32, in
addition to changing the geometric characteristics of the
plug, can also modify its thermal behaviour as com-
pared with that of the plugs 10b and 10c by providing,
for example an annular chamber 36 between the inter-
nal surface of the bushing piece 32 and the external sur-
face of the tubular sheath element 24. This gives rise to
plugs 10b' and 10¢’ with a thermal behaviour different
from that of the plugs 10b and 10¢ shown in Figures 2b
and 2c, thus further enriching the production assort-
ment that can be obtained by starting with one and the
same standard plug 10a.

[0017] Turning now to Figures 4a, 4b and 4c, a further
geometric parameter that can be varied by means of the
bushing piece 32 according to the present invention is
the shape and/or the size of a sealing chamfer 38 pro-
vided at the bottom end of the bushing 32 and intended
to make tight contact with a similarly shaped surface of
the plug seating. In this case, once again, a standard
plug 10a can be used to obtain different products 10b”
and 10c” that are to all intents and purposes different
elements of the production assortment.
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[0018] It is perfectly clear that by combining the vari-
ous lengths of the bushes, the presence or otherwise of
an annular chamber between the bushing and the tubu-
lar sheath element and various shapes of the sealing
chamfer it becomes possible to realize a complete pro-
duction assortment with an extremely simple and linear
production process based on the production of just a
few standard plugs that are personalized and differenti-
ated by the application of the bushes 32 only in the very
last stage of the poduction process.

Claims

1. A glow plug for preheating Diesel engines consist-
ing of:

- amain body (12) provided with a threaded por-
tion (14) for its connection to the cylinder head
of an engine, and

- atubular sheath element (24) projecting from a
first end (22) of the main body, the tubular
sheath element (24) being closed at one end
(26) and containing a heating resistor (25) con-
nected to a terminal (27) projecting from the
other end (30) of the main body (12), character-
ized in that it comprises a bushing (32) coaxial
with the tubular sheath element (24) and
placed on the outside thereof, the bushing (32)
being fixed either to the main body (12) or the
tubular sheath element (24) and having a
length (L4, Lp) selected according to the geo-
metric characteristics it is desired to confer
upon the plug (10).

2. Aplug in accordance with Claim 1, characterized in
that the bushing (32) has an internal cylindrical wall
in contact with the external cylindrical surface of the
tubular sheath element (24).

3. Aplug in accordance with Claim 1, characterized in
that the bushing (32) has an internal cylindrical wall
of a diameter greater than that of the corresponding
portion of the tubular sheath element (24), thus
defining an annular chamber (36) surrounding a
part of the tubular sheath element (24).

4. Aplug in accordance with Claim 1, characterized in
that the bushing (32) has an end chamfer (38)
shaped in such a way as to make the plug (10) fit
tightly against a corresponding plug seating in the
cylinder head.

5. A method for the production of an assortment of
glow plugs for preheating Diesel engines in which
the various plugs of the assortment differ from each
other by virtue of their geometric characteristics
and/or their thermal behaviour, characterized in that
there is produced a plurality of standard plugs that
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are Substantially identical, each consisting of a
main body and a tubular sheath element projecting
from one extremity of the main body, and, further, in
that the said standard plugs are then differentiated

by the application of bushing pieces (32) to the 5
tubular sheath element (24).

A method as in Claim 5, characterized in that the
production of plugs having different lengths of the
tubular sheath element (24) projecting from the 710
main body (12) is obtained by applying to the stand-
ard plugs (10a) bushing pieces (32) of different
lengths (L4, Lo) in the direction of the longitudinal
axis (18) of the plug (10).
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