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Description

[0001] The present invention relates to a variable-de-
livery pump.
[0002] More specifically, the present invention relates
to a fixed-displacement, variable-delivery pump.
[0003] In the supply of fluids in general, and automotive
drive or lubricating fluids in particular, a need exists for
high flow at low operating speeds and, at the same time,
low, possibly constant flow at high operating speeds.
[0004] At present, this is achieved using pumps differ-
ing in design and operation, and in particular fixed-dis-
placement, variable-delivery rotary pumps, to which the
following description refers purely by way of example.
[0005] As is known, in pumps of the above type, flow
and supply pressure increase proportionally alongside
an increase in the rotation speed of the rotary members,
and displacement is selected at the design stage to en-
sure the required flow at low rotation speeds.
[0006] To reduce flow at high rotation speeds, the
pump normally comprises a bypass valve assembly as-
sociated with the pump outlet and controlled so that, at
low speed, it remains idle and flow from the pump is fed
entirely to the user device, whereas, over and above a
given engine speed threshold, it is activated to drain off
part or even all the flow from the pump.
[0007] For instance DE 199 33 484 (BAYERISCHE
MOTOREN WERKE AG) discloses a variable-delivery
pump for a fluid.
[0008] Such pump comprises:

- at least one pumping stage in turn comprising one
rotor rotated by a drive shaft; and

- a clutch interposed between the drive shaft and the
rotor to make the rotor integral with or idle with re-
spect to the drive shaft to adapt the physical char-
acteristics of the fluid to the demands of a user de-
vice.

[0009] Moreover, documents DE 196 20 700 (IAV MO-
TOR GMBH), GB 548 500 (MORRIS MOTORS LTD et
al.) and EP-A-1 094 221 (BAYERISCHE MOTOREN
WERKE AG et al.) describe similar pumps.
[0010] Though widely used, pumps of the above type
have several drawbacks by failing to provide for a con-
stant degree of efficiency, and by being relatively ineffi-
cient, particularly at high speed, i.e. when part of the flow
from the pump is drained off by the bypass valve, as
opposed to being fed to the user device.
[0011] It is an object of the present invention to provide
a variable-delivery pump designed to provide a straight-
forward solution to the aforementioned drawbacks, and
which, in particular, provides for high flow at low operating
speeds and, at the same time, a high degree of efficiency
over the full operating range of the pump.
[0012] According to the present invention, there is pro-
vided a variable-delivery pump for a fluid, the pump com-
prising at least one pumping stage in turn comprising at

least one rotor rotated by a drive shaft and the pump
being characterized in that a clutch device is interposed
between the drive shaft and the rotor to make the rotor
integral with or idle with respect to the drive shaft to adapt
the physical characteristics of the fluid to the demands
of a user device; the clutch device comprises a preloaded
elastic member coiled about the drive shaft and the elas-
tic member acts as a friction member between the drive
shaft and the at least one rotor.
[0013] A non-limiting embodiment of the present in-
vention will be described by way of example with refer-
ence to the accompanying drawings, in which:

Figure 1 shows a three-dimensional view of a portion
of a variable-delivery pump in accordance with the
present invention;
Figure 2 shows a first longitudinal section of the var-
iable-delivery pump in Figure 1;
Figure 3 shows a second longitudinal section, with
parts not in section for the sake of clarity, of the var-
iable-delivery pump in Figure 1.

[0014] Number 10 in Figure 1 indicates a two-stage
pump, in particular for supplying pressurized oil in a lu-
bricating system of an internal combustion engine (not
shown).
[0015] As shown in Figures 2 and 3, pump 10 compris-
es two parallel pumping stages 11a, 11b.
[0016] In known manner, first pumping stage 11a com-
prises a main body 12 housing two eccentric gear rotors
13 and 14, which mesh to impart to the fluid a given me-
chanical energy in the form of speed and pressure.
[0017] More specifically, the fluid, in particular lubricat-
ing oil, is drawn from a tank (not shown) through an intake
chamber 15 and fed by rotors 13, 14 at a higher pressure
to a delivery chamber 16. Rotor 14 is fitted in known man-
ner to a drive shaft 17 rotated by an engine (not shown)
about a longitudinal axis A of symmetry in a rotation di-
rection defined by a vector w; and rotors 13 and 14 mesh
to subject the fluid in known manner to the desired pump-
ing action as the fluid is fed from intake chamber 15 to
delivery chamber 16.
[0018] The pressurized fluid is fed by known means
(not shown) along a conduit C1 from delivery chamber
16 to a delivery passage M shared with second stage
11b (see below) and communicating hydraulically with
an outlet S to a user device.
[0019] Second stage 11b, shown in more detail in Fig-
ure 1 (in which first stage 11a is not shown for the sake
of clarity), comprises a main body 19 housing two eccen-
tric gear rotors 20, 21, which mesh to impart to the fluid
a given mechanical energy in the form of speed and pres-
sure.
[0020] Since stages 11a and 11b are parallel, the flow
delivered by stage 11b is added at delivery passage M
to that of stage 11a.
[0021] As in stage 11a, fluid is fed simultaneously in
stage 11b from an intake chamber 18 (which draws the
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fluid from a tank not shown) to a delivery chamber 23
and to an annular chamber 24, and is fed from delivery
chamber 23 along a conduit C2 to delivery passage M,
from where it is fed by known means (not shown) to a
user device (not shown).
[0022] As shown in the accompanying drawings, a
clutch device 25 is interposed between rotors 20, 21 and
drive shaft 17 to make rotor 20 integral, or not, with drive
shaft 17, depending on the flow of fluid, e.g. lubricating
oil, required by the user device downstream from pump
10.
[0023] Clutch device 25 comprises a spring 26 coiled
about drive shaft 17 in the same direction as vector w,
and having a first end 26a fixed (by known means) to
drive shaft 17, and a free second end 26b comprising a
pawl for the reasons explained in detail later on.
[0024] As shown more clearly in Figures 2 and 3, spring
26 is housed in a gap 27 between the surface 17a of
drive shaft 17 and the surface 20a of the mounting hole
28 in rotor 20, and is preloaded and positioned during
assembly so as to rest with a given preload on surface
20a of mounting hole 28 and transmit torque from drive
shaft 17 to rotors 20, 21 to produce the desired pumping
action at second stage 11b.
[0025] At low rotation speed of drive shaft 17, clutch
device 25 is therefore engaged to fit rotor 20 to drive shaft
17 as required.
[0026] As shown, particularly in Figure 2, spring 26 is
advantageously made of silicon spring steel wire flat-
tened into two surfaces at 180° to each other to increase
the contact area between the coils of spring 26 and sur-
face 20a, on one side, and the coils of spring 26 and the
outer surface 17a of drive shaft 17 on the other.
[0027] To eliminate the drive effect of spring 26 on rotor
20, clutch device 25 comprises actuating means 28 con-
nected to spring 26 by pawl 26c.
[0028] More specifically, actuating means 29 comprise
a hydraulic piston 30 housed in a seat 31 formed in drive
shaft 17.
[0029] Hydraulic piston 30 ideally divides seat 31 into
a first chamber 31a filled with pressurized fluid, and a
second chamber 31b housing hydraulic piston 30 itself,
which slides inside second chamber 31b to reduce or
increase the volume of second chamber 31b at the ex-
pense of first chamber 31a, which, as stated, contains a
given quantity of pressurized fluid.
[0030] Hydraulic piston 30 is angularly fixed and slides
axially in a direction defined by axis A. And to prevent
any rotation of hydraulic piston 30 (Figure 2) about axis
A, a key 32 is inserted inside a through hole 32a con-
necting surface 17a of drive shaft 17 to seat 31; and one
end of key 32 projects inside a groove 33 formed on the
surface of hydraulic piston 30 to prevent it rotating about
axis A.
[0031] First chamber 31a communicates hydraulically
with annular chamber 24 of second stage 11b via a
through hole 34.
[0032] Delivery chamber 23 and annular chamber 24

are connected hydraulically by a conduit 35 formed in
main body 19.
[0033] Though the embodiment shown in the accom-
panying drawings comprises one through hole 34, a sec-
ond through hole (not shown) may be formed at 180° to
the first for better balance.
[0034] The fluid pressure in chamber 31a is obviously
the same as in annular chamber 24.
[0035] In addition to groove 33 for preventing rotation
about axis A, the surface of hydraulic piston 30 also has
a slot 36 sloping with respect to axis A.
[0036] Slot 36 is engaged by a first end 37a (Figure 1)
of a pin 37, a second end 37b of which projects from
surface 17a through an opening 38 connecting surface
17a to second chamber 31b.
[0037] Pin 37 is forced to travel along a path along
which it is perpendicular at all times to axis A.
[0038] The longitudinal axis of symmetry of through
opening 38, which is arc-shaped, therefore extends in a
plane substantially perpendicular to axis A; and pawl 26c
of spring 26 rests on second end 37b of pin 37.
[0039] In other words, connection of slot 36 and
through opening 38 by pin 37 forms a cam mechanism
whereby, for example, displacement of hydraulic piston
30 in the direction indicated by arrow F1 is converted into
displacement of pin 37 in the direction indicated by arrow
F2, and vice versa.
[0040] Since, as stated, pawl 26c, integral with second
end 26b of spring 26, rests on second end 37b of pin 37,
displacement in the direction of arrow F2 tightens the
coils of spring 26 about surface 17a, thus detaching them
from surface 20a of mounting hole 28 in rotor 20, so that
rotor 20 becomes idle with respect to spring 26, which
therefore acts as a bearing. Obviously, a fall in pressure
in annular chamber 24 also reduces the hydraulic pres-
sure in chamber 31a of seat 31 to allow hydraulic piston
30 to move in the opposite direction to arrow F1; and the
movement of hydraulic piston 30 is also assisted by
spring 26, one end 26b of which, as stated, acts elastically
on pin 37 via pawl 26c.
[0041] Pump 10 according to the present invention op-
erates as follows:

- when drive shaft 17 rotates at low speed, both par-
allel stages 11a and 11b are active and pump the
fluid so as to increase its pressure and flow;

- in this case, rotor 20 of second stage 11b is made
integral with drive shaft 17 by spring 26, the outer
surface of which - preferably, though not necessarily,
flattened - rests on surface 20a of mounting hole 28,
so that the torque induced by shaft 17, rotating in the
direction of vector w, is transmitted to rotor 20 made
integral with shaft 17 by spring 26 of clutch device 25;

- when the speed of the engine, and therefore of drive
shaft 17 connected mechanically to it, increases, the
pressure of the fluid in annular chamber 24 also in-
creases, thus accordingly increasing the pressure in
chamber 31a;
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- the increase in pressure in chamber 31a moves hy-
draulic piston 30 in the direction of arrow F1;

- displacement of hydraulic piston 30 in the direction
of arrow F1 is converted by the cam mechanism into
displacement of pin 37 in the direction of arrow F2,
thus detaching the outer surface of spring 26 from
surface 20a of mounting hole 28, by the coils of
spring 26 being tightened about surface 17a of drive
shaft 17;

- as a result, rotor 20 becomes idle with respect to
shaft 17, thus deactivating second stage 11b;

- a fall in fluid pressure in chamber 31a moves hydrau-
lic piston 30 in the opposite direction to arrow F1,
thus resulting in a corresponding movement of pin
37 in the opposite direction to arrow F2; which return
movement is assisted by the elastic action of spring
26 on pin 37 and therefore on hydraulic piston 30.

[0042] The advantages of the present invention will be
clear from the foregoing description.
[0043] In particular, pump 10 according to the present
invention enables the bypass valve assembly associated
with the outlet of the pump to be dispensed with. Using
a valve assembly results in irregular and, in particular,
relatively poor efficiency, especially at high rotation
speeds of the drive shaft, at which, as opposed to being
fed to the user device, part of the flow delivered by the
pump is drained directly, thus impairing the overall effi-
ciency of the pump.
[0044] When required, i.e. when the rotation speed of
the drive shaft exceeds a given threshold value, the same
effect is achieved by disconnecting one stage of a multi-
stage pump easily and reliably as described above with
reference to Figures 1-3. In so doing, pumping efficiency
is improved considerably by not pumping surplus fluid
not required by the user device.

Claims

1. A variable-delivery pump (10) for a fluid, the pump
(10) comprising at least one pumping stage (11a,
11b) in turn comprising at least one rotor (20) rotated
by a drive shaft (17); and wherein a clutch device
(25) is interposed between said drive shaft (17) and
said at least one rotor (20) to make said at least one
rotor (20) integral with or idle with respect to said
drive shaft (17) to adapt the physical characteristics
of the fluid to the demands of a user device; the pump
(10) being characterized in that said dutch device
(25) comprises a preloaded elastic member (26)
coiled about said drive shaft (17); said elastic mem-
ber (26) acting as a friction member between said
drive shaft (17) and said at least one rotor (20).

2. A pump (10) as claimed in Claim 1, wherein one end
of said elastic member (26) is fixed to said drive shaft
(17).

3. A pump (10) as claimed in Claim 1, wherein the coils
of said elastic member (26) are wound in the same
direction as rotation (w) of said drive shaft (17).

4. A pump (10) as claimed in Claim 1, wherein, when
said at least one rotor (20) is integral with said drive
shaft (17), the outer surface of said elastic member
(26) rests on a surface (20a) of a mounting hole (28)
in said at least one rotor (20), so as to act as a friction
member between said drive shaft (17) and said at
least one rotor (20).

5. A pump (10) as claimed in Claim 4, wherein the outer
surface of said elastic member (26) is flattened to
maximize the contact area between said elastic
member (26) and said surface (20a) of the mounting
hole.

6. A pump (10) as claimed in Claim 5, wherein said
elastic member (26) is flattened by flattening the wire
from which said elastic member (26) is made.

7. A pump (10) as claimed in Claim 1, wherein said
clutch device (25) also comprises actuating means
(29) connected to said elastic member (26); said ac-
tuating means (29) being activated hydraulically by
the pressure of the fluid in an annular chamber (24).

8. A pump (10) as claimed in Claim 7, wherein move-
ment of at least one portion of said actuating means
(29) in one direction (F1) corresponds to release of
said elastic member (26) from said at least one rotor
(20); the movement in said direction (F1) tightening
the coils of said elastic member (26).

9. A pump (10) as claimed in Claim 8, wherein said
actuating means (29) comprise a hydraulic piston
(30) housed in a seat (31) formed in said drive shaft
(17); at least one portion (31a) of said seat (31) being
connected hydraulically to said annular chamber
(24).

10. A pump (10) as claimed in Claim 9, wherein said
hydraulic piston (30) and a free end (26b) of said
elastic member (26) are connected to each other by
a cam mechanism.

11. A pump (10) as claimed in Claim 10, wherein said
cam mechanism comprises a slot (36) formed in said
hydraulic piston (30), and a through opening (38)
formed in said drive shaft (17); said slot (36) and said
through opening (38) being connected mechanically
to each other by a pin (37) substantially perpendic-
ular to a longitudinal axis (A) of symmetry of said
drive shaft (17).

12. A pump (10) as claimed in Claim 11, wherein said
slot (36) slopes with respect to said axis (A) of the
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drive shaft.

13. A pump (10) as claimed in Claim 11, wherein the
longitudinal axis of symmetry of said through open-
ing (38), which is arc-shaped, extends in a plane
substantially perpendicular to said axis (A) of the
drive shaft.

14. A pump (10) as claimed in Claims 8-13, wherein
movement of at least one portion of said actuating
means (29) in a direction (F1) parallel to said axis
(A) of the drive shaft corresponds to translation of
said pin (37) in a direction (F2) perpendicular to said
axis (A) of the drive shaft, and such as to stress said
elastic member (26).

Patentansprüche

1. Pumpe (10) mit variabler Förderkapazität für ein
Fluid, welche Pumpe (10) wenigstens einen Pum-
penaufbau (11a, 11b) aufweist, welcher wiederum
wenigstens einen Rotor (20) aufweist, der durch eine
Antriebswelle (17) in Drehung versetzt wird; wobei
eine Kupplungseinrichtung (25) zwischen der An-
triebswelle (17) und dem wenigstens einen Rotor
(20) angeordnet ist, um den wenigstens einen Rotor
mit der Antriebswelle (17) zu koppeln bzw. integrie-
ren oder davon zu trennen bzw. einen Leerlauf ein-
zustellen, um die physikalischen Eigenschaften des
Fluids an die Anforderungen einer Benutzereinrich-
tung anzupassen, wobei die Pumpe (10) dadurch
gekennzeichnet ist, dass die Kupplungseinrich-
tung (25) ein vorgespanntes elastisches Teil (26)
aufweist, welches um die Antriebswelle (17) gewun-
den ist, wobei das elastische Teil (26) als Friktionsteil
zwischen der Antriebswelle (17) und dem wenig-
stens einen Rotor (20) fungiert.

2. Pumpe (10) nach Anspruch 1, bei welcher ein Ende
des elastischen Teils (26) mit der Antriebswelle (17)
verbunden ist.

3. Pumpe (10) nach Anspruch 1, bei welcher die Win-
dungen des elastischen Teils (26) in die gleiche
Richtung gewunden sind, wie die Rotation (w) der
Antriebswelle (17).

4. Pumpe (10) nach Anspruch 1, bei welcher der we-
nigstens eine Rotor (20) mit der Antriebswelle (17)
integriert ist, wobei die äußere Fläche des elasti-
schen Teils (26) an einer Fläche (20a) einer Monta-
gebohrung (28) in dem wenigstens einen Rotor (20)
anliegt, um so als Friktionsteil zwischen der Antriebs-
welle (17) und dem wenigstens einen Rotor (20) zu
dienen.

5. Pumpe (10) nach Anspruch 4, bei welcher die äuße-

re Fläche des elastischen Teils (26) abgeflacht ist,
um die Kontaktfläche zwischen dem elastischen Teil
(26) und der Fläche (20a) der Montagebohrung zu
maximieren.

6. Pumpe (10) nach Anspruch 5, bei welcher das ela-
stische Teil (26) abgeflacht ist, indem der Draht ab-
geflacht ist, aus welchem das elastische Teil (26)
hergestellt ist.

7. Pumpe (10) nach Anspruch 1, bei welcher die Kupp-
lungseinrichtung (25) auch eine Betätigungseinrich-
tung (29) umfasst, die mit dem elastischen Teil (26)
verbunden ist, welche Betätigungseinrichtung (29)
hydraulisch durch den Druck des Fluids in einer
Ringkammer (24) aktiviert wird.

8. Pumpe (10) nach Anspruch 7, bei welcher die Be-
wegung wenigstens eines Teils der Betätigungsein-
richtung (29) in eine Richtung (F1) dem Freilassen
des elastischen Teils (26) von dem wenigstens einen
Rotor (20) entspricht, wobei die Bewegung in dieser
Richtung (F1) die Windungen des elastischen Teils
(26) festzieht.

9. Pumpe (10) nach Anspruch 8, bei welcher die Betä-
tigungseinrichtung (29) einen hydraulischen Kolben
(30) umfasst, der in einer in der Antriebswelle (17)
gebildeten Aufnahme (31) aufgenommen ist, wobei
wenigstens ein Abschnitt (31 a) der Aufnahme (31)
hydraulisch mit der Ringkammer (24) verbunden ist.

10. Pumpe (10) nach Anspruch 9, bei welcher der hy-
draulische Kolben (30) und das freie Ende (26b) des
elastischen Teils (26) durch einen Nockenmecha-
nismus miteinander verbunden sind.

11. Pumpe (10) nach Anspruch 10, bei welcher der Nok-
kenmechanismus einen Schlitz (36) umfasst, der in
dem hydraulischen Kolben (30) ausgebildet ist und
eine Durchlassöffnung (38), die in der Antriebswelle
(17) gebildet ist, wobei der Schlitz (36) und die
Durchgangsöffnung (38) mechanisch miteinander
durch einen Stift (37) verbunden sind, der sich im
Wesentlichen senkrecht zu einer Längsachse (A)
der Symmetrie des Antriebsschachtes (17) er-
streckt.

12. Pumpe (10) nach Anspruch 11, bei welcher der
Schlitz (36) mit Bezug zur Achse (A) der Antriebs-
welle geneigt ist.

13. Pumpe (10) nach Anspruch 11, bei welcher die
Längsachse der Symmetrie der Durchgangsöffnung
(38), die bogenförmig ist, sich in einer Ebene im We-
sentlichen senkrecht zur Achse (A) der Antriebswel-
le erstreckt.
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14. Pumpe (10) nach den Ansprüchen 8 - 13, bei welcher
eine Bewegung von wenigstens einem Abschnitt der
Betätigungseinrichtung (29) in einer Richtung (F1)
parallel zu der Achse (A) der Antriebswelle einer
Translationsbewegung des Stiftes (37) in einer Rich-
tung (F2) senkrecht zu der Achse (A) der Antriebs-
welle entspricht, um so das elastische Teil (26) zu
belasten.

Revendications

1. Pompe à débit variable (10) pour un fluide, la pompe
(10) comprenant au moins un étage de pompage
(11a, 11b) comprenant à son tour au moins un rotor
(20) mis en rotation par un arbre de commande (17) ;
et dans laquelle un dispositif d’embrayage (25) est
interposé entre ledit arbre de commande (17) et ledit
au moins un rotor (20) pour rendre ledit au moins un
rotor (20) solidaire ou libre dudit arbre de commande
(17) pour adapter les caractéristiques physiques du
fluide aux exigences du dispositif utilisateur; la pom-
pe (10) étant caractérisée en ce que ledit dispositif
d’embrayage (25) comprend un élément élastique
précontraint (26) enroulé autour dudit arbre de com-
mande (17) ; ledit élément élastique (26) agissant
comme un élément de friction entre ledit arbre de
commande (17) et ledit au moins un rotor (20).

2. Pompe (10) selon la revendication 1, dans laquelle
une extrémité dudit élément élastique (26) est fixée
au dit arbre de commande (17).

3. Pompe (10) selon la revendication 1, dans laquelle
les spires dudit élément élastique (26) sont enrou-
lées dans la même direction que la rotation (w) dudit
arbre de commande (17).

4. Pompe (10) selon la revendication 1, dans laquelle,
lorsque ledit au moins un rotor (20) est solidaire dudit
arbre de commande (17), la surface externe dudit
élément élastique (26) repose sur une surface (20a)
d’un trou de montage (28) dans ledit au moins un
rotor (20), de manière à agir comme un élément de
friction entre ledit arbre de commande (17) et ledit
au moins un rotor (20).

5. Pompe (10) selon la revendication 4, dans laquelle
la surface externe dudit élément élastique (26) est
aplatie pour augmenter au maximum la surface de
contact entre ledit élément élastique (26) et ladite
surface (20a) du trou de montage.

6. Pompe (10) selon la revendication 5, dans laquelle
ledit élément élastique (26) est aplati en aplatissant
le fil dont ledit élément élastique (26) est fait.

7. Pompe (10) selon la revendication 1, dans laquelle

ledit dispositif d’embrayage (25) comprend égale-
ment des moyens d’actionnement (29) raccordés au
dit élément élastique (26) ; lesdits moyens d’action-
nement (29) étant activés hydrauliquement par la
pression du fluide dans une chambre annulaire (24).

8. Pompe (10) selon la revendication 7, dans laquelle
le déplacement d’au moins une partie desdits
moyens d’actionnement (29) dans une direction (F1)
correspond à la libération dudit élément élastique
(26) dudit au moins un rotor (20) ; le déplacement
dans ladite direction (F1) serrant les spires dudit élé-
ment élastique (26).

9. Pompe (10) selon la revendication 8, dans laquelle
lesdits moyens d’actionnement (29) comprennent un
piston hydraulique (30) logé dans un siège (31) for-
mé dans ledit arbre de commande (17) ; au moins
une partie (31a) dudit siège (31) étant raccordée hy-
drauliquement à ladite chambre annulaire (24).

10. Pompe (10) selon la revendication 9, dans laquelle
ledit piston hydraulique (30) et une extrémité libre
(26b) dudit élément élastique (26) sont raccordés
l’un à l’autre par un mécanisme à came.

11. Pompe (10) selon la revendication 10, dans laquelle
ledit mécanisme à came comprend une fente (36)
formée dans ledit piston hydraulique (30), et une
ouverture de passage (38) formée dans ledit arbre
de commande (17) ; ladite fente (36) et ladite ouver-
ture de passage (38) étant raccordées mécanique-
ment l’une à l’autre par une broche (37) sensible-
ment perpendiculaire à un axe longitudinal (A) de
symétrie dudit arbre de commande (17).

12. Pompe (10) selon la revendication 11, dans laquelle
ladite fente (36) est inclinée par rapport au dit axe
(A) de l’arbre de commande .

13. Pompe (10) selon la revendication 11, dans laquelle
l’axe longitudinal de symétrie de ladite ouverture de
passage (38), qui est en forme d’arc, s’étend dans
un plan sensiblement perpendiculaire au dit axe (A)
de l’arbre de commande.

14. Pompe (10) selon l’une quelconque des revendica-
tions 8 à 13, dans laquelle le déplacement d’au moins
une partie desdits moyens d’actionnement (29) dans
une direction (F1) parallèle au dit axe (A) de l’arbre
de commande correspond à la translation de ladite
broche (37) dans une direction (F2) perpendiculaire
au dit axe (A) de l’arbre de commande, et ce de ma-
nière à mettre sous contrainte ledit élément élastique
(26).
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