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Description

Field of the Invention

[0001] The present invention relates to a suspension
for a hermetic reciprocating compressor for mobile ap-
plication, more particularly to a suspension disposed be-
tween the compression unit and the hermetic housing of
the hermetic reciprocating compressors for mobile appli-
cation, such as, for example, application in automobiles
and similar.
[0002] In contrast to most of the suspensions existing
nowadays, the referred suspension for a hermetic recip-
rocating compressor for mobile application has the main
function of acting when the compressor is turned off.
Thus, the present suspension has the main object of pre-
venting the transmission of vibrations from outside the
housing to the compression unit, housed inside the her-
metic housing.

Background of the Invention

[0003] As it is well known by the technicians skilled in
the art, hermetic reciprocating compressors comprise
equipment able to compress a certain work fluid. Being
applied normally in refrigeration systems, the hermetic
reciprocating compressors are, therefore, able to com-
press any refrigerating fluid.
[0004] More particularly the compression of a work flu-
id, in a hermetic reciprocating compressor is brought
about by the dynamic changes of volume of at least one
pressure chamber, being such change in volume brought
about by the reciprocating movement of a specific com-
ponent inside the referred pressure chamber. Normally,
the specific component able to reciprocate inside the
pressure chamber is called a piston, and the pressure
chamber is normally called compression cylinder.
[0005] In this sense, the reciprocating movement of
the piston, inside the pressure chamber aligning to the
synchronization of the valves of suction and discharge
is able to draw the work fluid at reduced pressure, com-
press it and discharge it into any other system (normally,
a refrigeration system) at high pressure.
[0006] In the specific case of reciprocating compres-
sors, whether hermetic or not, the reciprocating move-
ment of the piston is generated from the continuous
movement of a rotating drive source, which is habitually
comprised by an electric engine with a rotating shaft. To
this end, the connection between the rotating shaft of the
electric engine and the piston is brought about by a me-
chanical assembly comprised by an eccentric shaft and
an extension rod (or connecting rod).
[0007] The eccentric shaft is coupled to the rotating
shaft of the electric engine, and the extension rod is cou-
pled both to the eccentric shaft and the piston. Thus, the
rotation movement of the engine shaft is transformed into
a reciprocating movement for the piston.
[0008] As it is also known to the technicians skilled in

the art, the compression unit (integrated by the mobile
elements of the compressor) for the hermetic reciprocat-
ing compressor is physically associated to the hermetic
housing through the suspension structures.
[0009] The referred suspension structures of the com-
pressors are always in technical development.
[0010] The reason for this is that the reciprocating
movement of the piston, together with the movement of
the rotating shaft of the electric engine, eventually gen-
erates vibrations and noises which should be, preferably,
reduced before they reach the hermetic housing, and,
therefore, the outside environment. Thus the technical
evolution of the suspension structures of compressors is
basically associated to the optimization of the reduction
of vibration and noises.
[0011] In general, the suspensions of the compres-
sors, independently of their type, are composed by two
end stops and a semi-rigid or resilient element disposed
between the referred end stops.
[0012] Normally, one of the end stops is anchored on
the compression unit whereas the other end stop is an-
chored on the hermetic housing, the semi-rigid or resilient
element being responsible for absorbing the vibrations
and noises of the compression unit before they are
spread to the hermetic housing.
[0013] The state of the art comprises a great variety of
models of suspensions for compressors.
[0014] KR362853, for example, describes a suspen-
sion for a compressor composed by a pair of ball joints
each one of which is fitted with a discoid projection and
a cylindrical projection. In this realization, one of the ball
joints is housed in a spherical cavity defined in the com-
pression unity (in the compressor block) while the other
ball joint is housed in a spherical cavity defined in the
lower inside wall of the hermetic housing, the discoid and
the cylindrical projections of both the joints facing each
other. A spring is also provided between the referred ball
joints, the ends of the referred spring being inserted be-
tween the said discoid and cylindrical projections. Appar-
ently this kind of suspension allows, due to the ball joints,
for a wider range of movements between the compres-
sion unit and the hermetic housing.
[0015] However, this kind of suspension - and the vast
majority of compressor suspensions pertaining to the
state of the art - has no provision of any type of protection
of the end stops attached to the compression unit and to
the hermetic housing (in this case, the ball joints), and if
the compression unit undergoes an involuntary and sud-
den movement, common in mobile applications, there is
a possibility that the said end stops bump into each other,
reducing their lifetime. Therefore, the suspension de-
scribed in KR362853 - and the vast majority of compres-
sor suspensions pertaining to the state of the art - do not
present the fundamental conditions for the use of the
hermetic reciprocating compressors for mobile applica-
tion.
[0016] JP2010229833, for example describes a her-
metic compressor that comprises suspension structures
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able to prevent the blocking of the spring disposed be-
tween the two end stops, besides reducing, theoretically,
the level of the vibrations and noises between the com-
pression unit and the hermetic housing. with this end in
view, the upper end stop (attached to the compression
unit) is made up by a pin and a pin cover, the free end
of the pin piercing the pin cover and projecting out and
in the direction of the lower end stop (attached to the
lower inside wall of the hermetic housing). Apparently,
before the spring disposed between the two end stops
is fully compressed (blocking state), the free end of the
pin of the upper end stop contacts the top of the lower
end stop.
[0017] However, this type of suspension does not pro-
vide any type of protection for the end stops attached to
the compression unit and to the hermetic housing and,
in the event of the compression unit presenting an invol-
untary and sudden movement, common in mobile appli-
cations there is a possibility of the said end stops bumping
into each other, reducing their lifetime. Therefore, the
suspension described in JP2010229833 does not
present the fundamental conditions to make it able to be
used in hermetic reciprocating compressors of mobile
application.
[0018] KR200052152, for example, describes a com-
pressor suspension especially destined to the absorption
of eventual sudden shocks. To this end, the lower end
stop (attached to the lower inside wall of the hermetic
housing) is provided at the top with another spring. The
referred spring has one end attached to the top of the
lower end stop and the other free end facing the upper
end stop. Thus, this kind of suspension, as opposed to
the others, provides at least some protection for the end
stops, for the case of a shock produced by the involuntary
and sudden movements of the compression unit.
[0019] However, as it is known to the technicians
skilled in the art, in mobile applications, the hermetic re-
ciprocating compressors are also subject to small vibra-
tions and noises its source related to the mobile applica-
tion itself, as in automotive vehicles, for example. These
small vibrations and noises, if not conveniently isolated,
resonate inside the hermetic housing, being amplified to
harmful and unpleasant levels.
[0020] Therefore, the suspension described in
KR2005052152, although providing protection for the
end stops, does not provide for any kind of absorption of
small vibrations and noises between its body and the
hermetic housing of the compressor, not providing, there-
fore, the essential conditions for its use in hermetic re-
ciprocating compressors for mobile application.
[0021] US7722335, on the other side, describes a sus-
pension specifically directed to linear compressors that,
apparently, have means for the absorption of small vi-
brations and noises between its lower end stop and its
housing but does not provide any kind of protection re-
lated to the eventual shock between the upper end stop
and the lower end stop.
[0022] As has been described and claimed in

US7722335, the suspension is integrated by an upper
end stop (attached to the compression unit), by a lower
end stop (attached to the lower inside wall of the hermetic
housing) and a spring disposed between the two end
stops.
[0023] The upper end stop has a simple construction,
being defined by a monoblock body able do house one
of the spring ends.
[0024] The lower end stop has a more complex con-
struction, being defined by a pin, a tubular damping
sleeve and an outside cover. The pin is directly attached
to the housing leaving its top, in the form of a "T", totally
free. The outside cover, intended to house the other
spring end, has an annular structure with the outside pro-
file essentially in the form of a truncated cone, while the
inside profile is essentially cylindrical. A tubular damping
sleeve disposed between the pin and the outside cover
further defines a lower deformation to prevent the phys-
ical contact between the outside cover and the housing
and an upper deformation to prevent the contact of the
outside cover with the pin.
[0025] Therefore, and for all effects, the outside cover
is physically isolated from the pin and from the housing.
Consequently, small vibrations and noises (from an out-
side source) impacted on the compressor housing are
absorbed by the tubular damping sleeve, before being
led to the outside cover. However, if there is a sudden
movement in the compression unit in relation to the hous-
ing (also coming from an inside source), it should be ob-
served that the top of the upper end stop will bump against
the pin of the lower end stop, damaging both compo-
nents, and eventually, damaging the compressor hous-
ing itself.
[0026] Therefore, the suspension described in
US7722335, though providing means for the absorption
of small vibrations and noises, lacks the protection for
the end stops, lacking, therefore, the essential conditions
for its use in hermetic reciprocating compressors for mo-
bile application.
[0027] The presence of the technical shortcomings of
the state of the art described above gave rise to the
present invention.
[0028] A further known suspension for hermetic recip-
rocating compressor according to the preamble of claim
1 is disclosed in US4108581.

Objectives of the Invention

[0029] Therefore, based on all the shortcomings asso-
ciated with the state of the art, one of the objectives of
the present invention consists in describing a suspension
for a hermetic reciprocating compressor for mobile ap-
plication able to reduce the effects of an eventual and
involuntary sudden movement of the compression unit
and, at the same time reduce the transfer of vibrations
and noises coming from the environment outside the her-
metic housing to the compression unit.
[0030] In this way, it is one of the objectives of the
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present invention to describe a suspension for hermetic
reciprocating compressors which would have the funda-
mental conditions for the referred hermetic reciprocating
compressors to be used in non stationary applications
and/or for mobile applications.
[0031] Therefore, one of objectives of the present in-
ventions is for the lower end stop of the suspension for
the hermetic reciprocating compressors for mobile appli-
cation to comprise a pin without any type of possibility of
contact with the upper end stop.

Summary of the Invention

[0032] To this end, with the view of achieving the ob-
jectives and the technical effects given above, the
present invention discloses a suspension for hermetic
reciprocating compressors for mobile application accord-
ing to claim 1, wherein the compressor comprises at least
one reciprocating compression unit enclosed in a her-
metic housing, comprising the referred suspension at
least one upper end stop, at least one intermediate spring
and at least one lower end stop.
[0033] According to the present invention, the referred
upper end stop is associated with the reciprocating com-
pression unit, while the lower end stop is associated with
the hermetic housing, and the intermediate spring is dis-
posed between the upper end stop and the lower end
stop.
[0034] In general, the lower end stop comprises at least
one anchoring structure, at least one damping structure
and at least one upper cover, the said damping structure
being concentrically disposed on the anchoring structure
so as to cover it completely, and the said upper cover is
concentrically disposed on the damping structure so as
to cover is completely.
[0035] The damping structure comprises a cylindrical
body with a closed top, and an annular bottom edge. Also
preferably, the upper cover comprises a body in the
shape of a truncated cone with the top partially open and
having a bottom annular edge. In this case, the bottom
annular edge of the upper cover is disposed on the bot-
tom annular edge of the damping structure.
[0036] Still according to an example which is not part
of the claimed subject-matter, the damping structure is
made from an elastomeric alloy, the upper cover is made
from a polymeric alloy and the anchoring structure is
made from a metallic alloy, and may also include a pro-
jection defined by the hermetic housing itself.
[0037] The objectives of the present invention, one way
or the other, are intrinsic to the assembly of the lower
end spot of the suspension for the hermetic reciprocating
compressors for mobile application now disclosed. Thus,
and according to the present invention, the referred as-
sembly of the lower end stop comprises, at least, one
step of attachment of the anchoring structure on the her-
metic housing of the hermetic reciprocating compressor
for mobile application, a step of insertion, by pressure,
of the damping structure on the anchoring structure and

a step of insertion by pressure of the upper cover on the
damping structure.
[0038] In general, it can be observed that, during the
insertion, by pressure, of the damping structure on the
anchoring structure, the referred damping structure un-
dergoes a physical elastic deformation, and during the
insertion, by pressure of the upper cover on the damping
structure, the referred damping structure undergoes a
physical elastic deformation.

Brief Description of the Figures

[0039] The present invention patent is described in de-
tail based on the figures below, wherein:

- Figure 1 shows a side view in section of an example
of the hermetic reciprocating compressor for mobile
application;
Figure 2 shows an enlarged view of the suspension
for the hermetic reciprocating compressor for mobile
application taken from Figure 1; and
Figure 3 shows an exploded perspective view of the
suspension for the hermetic reciprocating compres-
sor for mobile application.

Description of the Invention

[0040] According to the schematic figures mentioned
above, the present invention according to claim 1 will be
described in details below. However, it should be clear
that both the figures concerned, and the detailed descrip-
tion are merely given as an example and do not limit the
invention, since the suspension for hermetic reciprocat-
ing compressors for mobile application that are now be-
ing disclosed may have different details and structural
and dimensional aspects, without leaving the scope of
the protection aimed at.
[0041] Figure 1 shows in a schematic way a hermetic
reciprocating compressor essentially conventional.
[0042] The referred compressor is basically composed
by a compression unit 11 enclosed in a hermetic housing
12.
[0043] Preferably, the compression unit 11 mentioned
is comprised by at least one electric engine, at least one
compressor block, which defines the compression cylin-
der.
[0044] Besides, the referred compression unit 11 fur-
ther provides a functional assembly characteristic of a
hermetic reciprocating compressor, which has an as-
sembly of piston-connecting rod-eccentric shaft, and an
array of head-valves.
[0045] In general, in the case of the compression unit
11 being summed up, we are dealing with a conventional
compression unit perfectly known by the technicians
skilled in the art, and widely described and researched
in the specialized literature. Consequently, the compres-
sion unit 11 of the hermetic reciprocating compressor
does not constitute the subject matter of the present in-
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vention, but in the end defines its technological field.
[0046] Moreover the hermetic housing 12 mentioned
is, preferably, essentially composed by two bodies able
do be physically associated between themselves, defin-
ing a hermetic volume or chamber. It is also worth stress-
ing that in the case of a hermetic housing 12 it is a con-
ventional hermetic housing also fully known to the tech-
nicians skilled in the art and widely described and re-
searched in the specialized literature.
[0047] As has been already mentioned, the compres-
sion unit 11 is housed inside the hermetic housing 12,
the former supported inside the latter by means of sus-
pensions 1. Preferably, four suspensions 1 are used to
support a compression unit 11 inside the hermetic hous-
ing 12. Normally, each suspension 1 is attached to a point
of the compressor bloc of the compression unit 11 and
to a point on the lower inside wall of the hermetic housing
12.
[0048] As has already been described in detail, the ge-
neric use of suspensions between the compression unit
and the hermetic housing, in hermetic reciprocating com-
pressors, is also known to the technicians skilled in the
art, and widely described and researched in the special-
ized literature.
[0049] According to the present invention, as referred
to and illustrated in Figures 2 and 3, the suspension 1
mentioned comprises one upper end stop 2, one inter-
mediate spring 3 and one lower end stop 4, the objective
of the present invention referring exclusively to the said
lower end stop 4.
[0050] Consequently, there is no limitation related to
the upper end stop 2 and to the intermediate spring 3.
[0051] Preferably, but not as a limitation, the upper end
stop 2 comprises in general a kind of cover composed
by the annular edge and by a cover that projects from
the said annular edge. As can be verified on Figure 2,
the upper end stop 2is able to be physically associated
to a portion of the compressor block of the compression
unit 11.
[0052] Also preferably, the intermediate spring 3 is
comprised by a helical spring with two partially blocked
ends that are disposed in parallel. As can be verified on
Figure 2, one of the ends of the intermediate spring 3 is
able to be housed/fitted into the upper end stop 2.
[0053] The lower end stop 4 in turn is basically com-
prised of an anchoring structure 41, of a damping struc-
ture 42 and of an upper cover 43.
[0054] The referred anchoring structure 41 is attached
to a portion of the lower inside wall of the hermetic hous-
ing 12.
[0055] The damping structure 42 is disposed between
the anchoring structure 41 and the upper cover 43.
[0056] The upper cover 43, therefore, is disposed on
the damping structure 42 and receives on its upper face
the other end of the intermediate spring 3.
[0057] More particularly, and according to the present
invention, the damping structure 42 is concentrically dis-
posed on the anchoring structure 41 so as to cover it

completely, and the upper cover 43 is concentrically dis-
posed on the damping structure 42 so as to cover is com-
pletely.
[0058] It is important to stress that the phrase "cover
completely", refers to the act that an element covers the
main faces of contact of the other element. However, and
as is known to the technicians skilled in the art, mechan-
ical aspects always involve the existence of gaps (vol-
untary and involuntary) and, thus, the phrase "cover com-
pletely" accepts the eventual occurrence of gaps be-
tween the elements mentioned above.
[0059] These are the two main features of the present
invention. Therefore, these two characteristics are espe-
cially the ones that, when added up, reach the results
and objectives of the present invention, these results and
objectives never reached by similar suspensions existing
nowadays and pertaining to the state of the art.
[0060] Thus it is worth reminding that the chief objec-
tives of the present invention consist in describing a sus-
pension for a hermetic reciprocating compressor espe-
cially used in mobile applications.
[0061] Consequently, the suspension now disclosed
should, at least, be able to reduce the effects of an even-
tual and involuntary sudden movement of the compres-
sion unit and to be able to reduce the transfer of vibrations
and noises arising from the environment outside the her-
metic housing to the compression unit.
[0062] These two needs are fully met with the suspen-
sion 1 now being disclosed, and especially, with the lower
end stop 4 being disclosed here.
[0063] When eventual and involuntary sudden move-
ments of the compression unit occur, due to the mobile
application of the hermetic reciprocating compressor,
any shock between the upper end stop 2 and the lower
end stop 4 is absorbed by the damping structure 42,
which - since it covers completely the anchoring structure
41, isolating it from the upper cover 43 - prevents greater
physical damage to the suspension 1.
[0064] It is worth stressing that the suspension de-
scribed in US7722335 fails in some points on this issue.
[0065] As to the vibrations and noises coming from the
environment outside the hermetic housing 12, also due
to the mobile application of the hermetic reciprocating
compressor, the damping structure 42 - since it is com-
pletely covered by the upper cover 43 - is able to absorb
them before they are led to the intermediate spring 3.
[0066] It is worth stressing that the suspension de-
scribed in KR2005052152 fails in some points on this
issue.
[0067] Thus, achieving at the same time those two
technical results, the suspension 1 being now disclosed,
and especially the lower end stop 4 have shown that it
is capable of being used in hermetic reciprocating com-
pressor for mobile application.
[0068] Moreover, it is worth observing the preferably,
the damping structure 42 comprises a cylindrical body
with the top closed, further comprising a bottom annular
edge 421, as illustrated in detail on the Figure 3. More-
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over and also according to the detailed illustration on
Figure 3, the upper cover 43 consists in a body in the
shape of a truncated cone with the top partially open,
further comprising a bottom annular edge 431.
[0069] The complementary constructions allow for the
bottom annular edge 431 of the upper cover 43 to be
disposed on the bottom annular edge 421 of the damping
structure 42, bringing more security and reliability to the
lower end stop 4.
[0070] Preferably, the damping structure 42 is built
from an elastomeric alloy, having resilient proprieties.
The upper cover 43 is built from a polymeric alloy and
the anchoring structure 41 is built from a metallic alloy,
and may, even comprise a projection defined by the her-
metic housing 12 itself.
[0071] It is important to stress that the description
above has the only objective of describing an example
which is not part of the claimed subject-matter.
[0072] A method of assembly of the suspension for her-
metic reciprocating compressors for mobile application
is described as an example which is not part of the
claimed subject-matter, and especially, the steps of the
assembly of the lower end stop 4 of the suspension 1,
comprise:

The attachment of the anchoring structure 41 to the
hermetic housing 12 of the hermetic reciprocating
compressor for mobile application;
The insertion, by pressure, of the damping structure
42 on the anchoring structure 41; and
The insertion, by pressure, of upper cover 43 on the
damping structure 42.

[0073] Those steps are, compared to the steps of the
assembly of the suspension described in US 7722335,
substantially simpler and faster to be conducted.
[0074] In other words, those steps alone are enough
for the assembly of the lower end stop 4 in the way it will
be kept in the compressor, that is, no other optional steps
are necessary besides those three simple steps. To this
end, it should be observed, for example, that the steps
of the assembly of the suspension described in US
7722335 are finished by simply hitting the main pin of
this suspension.
[0075] Preferably, but not as a limitation, the attach-
ment of the anchoring structure 41 on the hermetic hous-
ing 12 may be made by welding.
[0076] Preferably, but not as a limitation, the insertion,
by pressure, of the damping structure 42 on the anchoring
structure 41 may be made by hand, or by appropriate
machines, already commonplace in factory plants now
in existence. It is important to stress that during the in-
sertion, by pressure, of the damping structure 42, the
referred damping structure 42 undergoes physical elastic
deformation, but does not alter any condition of the an-
choring structure 41 (as it does in US 7722335).
[0077] Preferably, but not as a limitation, the insertion,
by pressure of the upper cover 43 on the damping struc-

ture 42 may be done by hand, or by appropriate machines
already commonplace in factory plants now in existence.
It is important to stress that during the insertion, by pres-
sure, of the upper cover 43 on the damping structure 42,
the referred damping structure 42 undergoes physical
elastic deformation.

Claims

1. Suspension of a hermetic reciprocating compressor
for a mobile application, wherein:

- the compressor comprising at least one recip-
rocating compression unit (11) enclosed in a
hermetic housing (12);
- the suspension (1) comprising at least one up-
per end stop (2), at least one intermediate spring
(3) and at least one lower end stop (4);
- the referred upper end stop (2) being associ-
ated with the reciprocating compression unit
(11), the lower end stop (4) being associated
with the hermetic housing (12), and the interme-
diate spring (3) being disposed between the up-
per end stop (2) and the lower end stop (4);
- the lower end stop (4) comprising at least one
anchoring structure (41), at least one damping
structure (42) and at least one upper cover (43);
- the referred suspension (1) being CHARAC-
TERIZED in that:

- the aforementioned damping structure
(42) is concentrically disposed on the an-
choring structure (41) so as to cover the at
least one anchoring structure completely;
and
- the aforementioned upper cover (43) is
concentrically disposed on the damping
structure (42) so as to cover it completely;
- the damping structure (42) comprises a
cylindrical body with a top closed
- the damping structure (42) further com-
prises a bottom annular edge (421);
- the upper cover (43) comprises a truncated
cone with a top partially open;
- the upper cover (43) further comprises a
bottom annular edge (431).

Patentansprüche

1. Aufhängung eines hermetischen Hubkolbenkomp-
ressors für eine mobile Anwendung, wobei:

- der Kompressor wenigstens eine Hubkolben-
Kompressionseinheit (11) enthält, die in einem
hermetischen Gehäuse (12) eingeschlossen ist;
- die Halterung (1) wenigstens einen oberen
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Endstopp (2), wenigstens eine Zwischenfeder
(3) und wenigstens einen unteren Endstopp (4)
enthält;
- der genannte obere Endstopp (2) mit der Hub-
kolben-Kompressionseinheit (11) verbunden
ist, der untere Endstopp (4) mit dem hermeti-
schen Gehäuse (12) verbunden ist und die Zwi-
schenfeder (3) zwischen dem oberen Endstopp
(2) und dem unteren Endstopp (4) angeordnet
ist;
- der untere Endstopp (4) wenigstens eine An-
kerstruktur (41), wenigstens eine Dämpfungs-
struktur (42) und eine obere Abdeckung (43)
enthält;
- die genannte Halterung (1) dadurch GE-
KENNZEICHNET ist, dass:

- die vorgenannte Dämpfungsstruktur (42)
konzentrisch an der Ankerstruktur (41) an-
geordnet ist, um die wenigstens eine Anker-
struktur vollständig abzudecken; und
- die vorgenannte obere Abdeckung (43)
konzentrisch an der Dämpfungsstruktur
(42) angeordnet ist, um sie vollständig ab-
zudecken;
- die Dämpfungsstruktur (42) einen zylind-
rischen Körper mit einer geschlossenen
Oberseite enthält;
- die Dämpfungsstruktur (42) ferner einen
ringartigen Bodenrand (421) enthält;
- die obere Abdeckung (43) einen abge-
stumpften Kegel mit einer teilweise offenen
Oberseite enthält;
- die obere Abdeckung (43) ferner einen rin-
gartigen Bodenrand (431) enthält.

Revendications

1. Suspension de compresseur alternatif hermétique
pour application mobile dans lequel :

- le compresseur comportant au moins une unité
de compresseur alternatif (11) enfermée dans
une enceinte hermétique (12) ;
- la suspension (1) comportant au moins une
butée d’arrêt d’extrémité supérieure (2), au
moins un ressort intermédiaire (3) et au moins
une butée d’arrêt d’extrémité inférieure (4) ;
- ladite butée d’arrêt d’extrémité supérieure (2)
étant associée à l’unité de compresseur alter-
natif (11), la butée d’arrêt d’extrémité inférieure
(4) étant associée à l’enceinte hermétique (12),
et le ressort intermédiaire (3) étant disposé entre
la butée d’arrêt d’extrémité supérieure (2) et la
butée d’arrêt d’extrémité inférieure (4) ;
- la butée d’arrêt d’extrémité inférieure (4) com-
prenant au moins une structure d’ancrage (41),

au moins une structure d’amortissement (42) et
au moins une couverture supérieure (43) ;
- ladite suspension (1) ÉTANT CARACTÉRI-
SÉE en ce que :

- la structure d’amortissement (42) mention-
née ci-dessus est disposée de façon con-
centrique sur la structure d’ancrage (41)
afin de couvrir complètement la au moins
une structure d’ancrage ;
- la couverture supérieure (43) mentionnée
ci-dessus est disposée de façon concentri-
que sur la structure d’amortissement (42)
afin de la couvrir complètement :
- la structure d’amortissement (42) com-
prend un corps cylindrique avec un couver-
cle fermé,
- la structure d’amortissement (42) com-
prend en outre un bord annulaire inférieur
(421) ;
- la couverture supérieure (43) comprend
un tronc de cône avec un sommet partiel-
lement ouvert ;
- la couverture supérieure (43) comprend
en outre un bord annulaire inférieur (431).
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