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Description

[0001] This invention relates to synchronous electrical
pumps, in particular for domestic electrical appliances.
[0002] More specifically the invention relates to a syn-
chronous electrical pump of the type defined in the pre-
characterising clause of appended claim 1.
[0003] A synchronous electrical pump of this type con-
structed in accordance with the prior art is illustrated by
way of example in Figures 1, 1a, 1b and 2, 2a of the
appended drawings. In these figures synchronous elec-
trical pump 1 illustrated therein comprises a supporting
enclosure 2 incorporating a shaped body 3 to which there
is connected a volute 4 which has an axial inlet 5 and a
radial peripheral outlet 6 for the fluid being pumped.
Pump 1 has a synchronous electric motor incorporating
a permanent magnet rotor 7 rotatably mounted in a cham-
ber 8 formed in body 3, between the polar extremities 9a
(Figures 1a and 1b) of a stator 9 constructed of a stack
of plates and connected to enclosure 2. In a manner
which is in itself known and not illustrated, at least one
exciter winding, in general single phase, is associated
with stator 9, which in operation excites the poles of the
stator simultaneously, conferring north polarity and south
polarity magnetisation upon them alternately in time and
space. In the embodiment illustrated by way of example,
rotor 7 is within stator 9, but the arrangement of these
parts may be reversed.
[0004] Rotor 7 is borne upon a shaft 10 which is rotat-
ably mounted within body 3 through end bearings 11 and
12 (Figure 1a).
[0005] Electrical pump 1 also comprises a rotor 13
which has a plurality of straight blades 14 which extend
radially from a hollow hub 15. In a way which is in itself
known impeller 13 is connected rotatably to shaft 10 of
rotor 7 through a coupling, indicated as a whole by 16 in
Figures 2 and 2a, through which rotor 7 may be started
up under no load before the latter drives the impeller in
rotation. In the embodiment illustrated this coupling com-
prises a radial projection 17 from the rotor shaft and a
projection in the form of an angular sector 18 which
projects within the cavity of hub 15 of the impeller.
[0006] The synchronous electric motor of a pump of
the type described above produces a negligible torque
on starting and also does not have a predetermined di-
rection of rotation, being able to rotate in one direction
or the other indifferently depending upon random starting
conditions.
[0007] The indeterminacy in the direction of rotation of
the rotor makes it necessary to use a volute with a radial
outlet which has a lesser fluid efficiency than a volute
with a tangential output, and also requires a greater head
of liquid at the inlet, with consequent problems with prim-
ing of the pump.
[0008] US 5 039 286 discloses a pump with a mecha-
nism preventing rotation in a direction opposite to the
normal working direction of rotation.
[0009] One object of this invention is to provide a syn-

chronous electrical pump of the type initially described
which makes it possible to overcome the abovemen-
tioned disadvantages of pumps according to the prior art
without making it necessary to adopt special complex
and costly electronic control devices.
[0010] This and other objects will be accomplished ac-
cording to the invention through a synchronous electrical
pump whose principal characteristics are defined in ap-
pended claim 1.
[0011] Other advantages and characteristics of the
present invention will become clear from the following
detailed description which is given with reference to the
appended drawings which are provided purely by way of
non-limiting example and in which:

Figure 1, already described, is a plan view of a syn-
chronous electrical pump according to the prior art,

Figure 1a is a view in cross-section along the line Ia-
Ia in Figure 1,

Figure 1b is a partial view along the arrow Ib in Figure
1a,

Figure 2, like that described, is a view in partial axial
cross-section of a synchronous electrical pump ac-
cording to the prior art,

Figure 2a is a partial view in cross-section along the
line IIa-IIa in Figure 2,

Figure 3 is a side view of a known ratchet coupling
device which may be used in a synchronous electri-
cal pump according to the invention,

Figure 3a shows the device in Figure 3 in an uncou-
pled condition,

Figure 3b is a view along arrow IIIb in Figure 3,

Figure 4 is a side view of another ratchet coupling
device of a type which is in itself known which may
be used in a synchronous electrical pump according
to the invention,

Figure 4a is a view along the arrows IVa in Figure 4,

Figure 5 is a side view of a variant embodiment of a
ratchet coupling device of a type which is in itself
known which may be used in a synchronous electri-
cal pump according to the invention,

Figure 5a is a view along the arrows Va-Va in Figure
5,

Figure 6 is a partial view in partial axial cross-section
of a synchronous electrical pump according to this
invention,
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Figure 6a is a view along the arrows VIa-VIa in Figure
6,

Figure 7 and Figure 7a are two side views of a first
impeller with mounted blades which may be used in
a synchronous electrical pump according to the in-
vention,

Figures 8 and 8a are side views of a variant embod-
iment of an impeller with mounted blades which may
be used in a synchronous electrical pump according
to the invention, and

Figures 9 and 9a are a plan view and a side view
respectively of a tangential outlet volute which may
be used in a synchronous electrical pump according
to the invention.

[0012] As will become more apparent below, in a syn-
chronous electrical pump according to the invention the
rotor is mounted so that it can move axially with respect
to the supporting enclosure and a ratchet coupling device
of a type which is in itself known is provided between the
said rotor and the said supporting enclosure. Return
means tending to push it towards an axial coupled posi-
tion in which the ratchet device is in operation and causes
rotation of the rotor to take place in one predetermined
direction only when running are associated with the rotor.
[0013] Various ratchet coupling devices which are suit-
able for use in a pump according to the invention are in
themselves known. Some of these have already been
briefly described with reference to Figures 3 - 5a of the
appended drawings.
[0014] With reference to Figures 3, 3a and 3b, a ratchet
coupling device 20 comprises a toothed wheel 21 which
can rotate about a fixed axis 21a and is provided with a
crown of saw teeth 22 and a pawl or ratchet 23 which
can rotate about an axis 23a substantially parallel to axis
21a and acting together with a spring 24 (Figure 3b). The
arrangement is such that pawl 23 allows toothed wheel
21 to rotate only in a predetermined direction. Rotation
in the opposite direction is prevented. In Figure 3a the
ratchet device is illustrated in the non-operating condi-
tion, in which pawl 23 is disengaged from teeth 22. Acti-
vation of the ratchet device is obtained through an axial
displacement of either pawl or ratchet 23 or toothed wheel
21 so as to bring pawl 23 into the condition illustrated in
Figure 3 in which it is engaged between two adjacent
teeth of wheel 21.
[0015] Figures 3 and 5 and associated Figures 4a and
5a illustrate two different embodiments of ratchet devices
20 with a coupling of the frontal type. In these variant
embodiments toothed wheel 21 has a plurality of frontal
saw teeth 22 with which at least one pawl 23, preferably
of resilient material, for example an elastomer, projecting
from a frontal surface of a member 26 which is coaxial
with wheel 21 can act. The coupling between this member
26 and toothed wheel 21 also in this case takes place

through a relative axial movement between them.
[0016] A synchronous electrical pump according to the
invention has a volute 4 with a substantially tangential
outlet 6, as for example illustrated in Figures 9 and 9a.
Correspondingly the unit of the pump motor mounted with
blades and the synchronous electric motor has the char-
acteristics defined in appended claim 1, and will now be
described in greater detail with reference to Figures 6 to
8a. In these figures parts and components which are es-
sentially identical or equivalent to elements already de-
scribed will be again allocated the same reference num-
bers as used previously.
[0017] With reference to Figure 6, in a synchronous
electrical pump 1 according to the invention impeller 13
has blades 14 which are at least partly arcuate and are
inclined relative to the axial direction of the impeller, for
example as in the embodiments illustrated by way of ex-
ample in Figures 7, 7a and 8, 8a.
[0018] Rotor 7 with its corresponding shaft 10 is mount-
ed with axial movement with respect to supporting en-
closure 2 for the pump. In Figure 6, shaft 10 of the rotor
is mounted so that it can rotate and move axially in two
end bearings 11 and 12 borne by corresponding supports
26 and 27 forming an integral part of supporting enclosure
2 (not illustrated in Figure 6). End support 26 has a frontal
pawl or ratchet 23 which is able to act together with frontal
saw teeth 22 of a member 21 forming an integral part of
rotor 7.
[0019] In the embodiment according to Figures 6 and
6a a helical spring 28 is inserted between stationary sup-
port 27 and rotor 7, and tends to push the latter towards
an axial coupled position (not illustrated) in which ratchet
device 20 comprising toothed formation 21 and pawl or
ratchet 23 is active and ensures that rotor 7 only rotates
in a predetermined direction under operating conditions.
[0020] The profiling or at least partial inclination of
blades 14 of impeller 13 is such that, as a result of their
interaction with the fluid, rotation of impeller 13 at a speed
higher than a predetermined value is likely to bring about
lateral axial movement of said impeller 13 and rotor 7
relative to supporting enclosure 2 of the pump, against
the force of spring 28, so that rotor 7 takes up the axial
position illustrated in Figure 6 in which toothed formation
21 is disengaged from ratchet or pawl 23, and ratchet
device 20 is deactivated, while nevertheless allowing ro-
tor 7 to continue to rotate in the aforesaid predetermined
direction.
[0021] Still with reference to Figures 6 and 6a, impeller
13 is coupled to shaft 10 of the rotor by means of a delay
coupling 16, of a type which is in itself known and already
described previously.
[0022] It is now assumed that the reaction exerted by
the pumped fluid on blades 14 of impeller 13 is in the
direction of arrows C in Figure 6, while the liquid is drawn
in the direction of arrow B and the rotor rotates in the
direction of arrow D in Figure 6a: when rotor 7 starts to
rotate, as in practice insufficient liquid is drawn up, there
is virtually no reaction on blades 14 and in this situation
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spring 28 pushes the rotor and toothed formation 21 so
that it engages ratchet 23 (suitably of elastomer material).
Revolution of rotor 7 in a direction contrary to that of arrow
D in Figure 6a is then prevented.
[0023] When power is then supplied to the electric mo-
tor of pump 1, rotor 7 and impeller 13 can only rotate in
the direction of arrow D. During the start-up stage, as
soon as the speed of impeller 13 exceeds a predeter-
mined value, the interaction between the fluid and blade
14 causes impeller 13 and rotor 7 to move laterally in the
direction of arrows C, disengaging toothed formation 21
from ratchet or pawl 23. As long as the pump operates
at a rotation speed above that value ratchet device 20
comprising toothed formation 21 and pawl 23 is inactive.
As there is no interference between this toothed forma-
tion 21 and ratchet 23, there is no wear on ratchet device
20, neither is there any operating noise due to that device.
[0024] Obviously spring 28 will be dimensioned in such
a way that it can apply a force to the rotor/impeller com-
plex which is greater than the force due to friction be-
tween shaft 10 and bearings 11 and 12, but still less than
the reaction force exerted by the fluid on impeller 13 when
this rotates at a speed higher than the aforesaid prede-
termined value.
[0025] A similar modus operandi is also achieved with-
out the use of spring 28 by replacing the returning me-
chanical action of the same with a magnetic force attract-
ing rotor 7 towards the terminal surface 9b of the poles
9a of the stator (Figure 6). This magnetic force can be
produced by constructing the synchronous electric motor
driving the pump in such a way that the frontal surface
of the posterior extremity 7a of the rotor (Figure 6) is
suitably displaced in the direction of arrows C in relation
to the terminal surface 9b of poles 9a of the stator.
[0026] With reference to Figure 6a and the embodi-
ment illustrated therein, toothed formation 21 has two
frontal saw teeth 22 which are angularly equally spaced
apart. As a consequence, when at rest, ratchet 23 is po-
sitioned between these teeth, with some angular play
with respect to them. This feature, which is not strictly
necessary but is advantageous to ensure start-up of the
motor in any condition and to reduce noise on start-up,
allows rotor 7 and shaft 10 to rotate through a restricted
angle on start-up even in a direction opposite to that of
the predetermined direction D for the rotation of blade-
bearing impeller 13 when under intended operating con-
ditions.
[0027] In variant embodiments which are not illustrat-
ed, ratchet coupling device 20 may be provided between
rotor 7 and support 27.
[0028] In other variants the ratchet may be carried on
the rotor, to act together with teeth 22 of wheels or sta-
tionary toothed formations.
[0029] Naturally, the principle of the invention remain-
ing the same, the forms of embodiment and details of
construction may be varied widely with respect to those
described and illustrated, which have been given purely
by way of example, without thereby departing from the

scope of the invention, as defined by the appended
claims.

Claims

1. A synchronous electrical pump (1) comprising

- a supporting enclosure (2-4) including a
shaped body (3) to which there is coupled a vo-
lute (4) having an axial inlet (5) and a peripheral,
substantially tangential outlet (6) for the fluid be-
ing pumped,
- a single phase synchronous electric motor (7,
9) including a permanent magnet rotor (7) rotat-
ably mounted in a chamber (8) formed in the
said body (3), adjacent to the polar extremities
(9a) of a stator (9) connected to the body; the
rotor (7) being mounted in such a way that it is
movable laterally and axially with respect to the
body (3); a ratchet coupling device (20) being
provided between the rotor (7) and the support-
ing enclosure (2-4); the rotor (7) being capable
of assuming an axial coupled position in which
the said ratchet device (20) is active and makes
it possible for rotation of the rotor (7) to start up
in a predetermined direction; and
- a blade-bearing impeller (13) coupled in rota-
tion to the rotor (7) of said motor (7, 9);
the arrangement being such that, as a result of
interaction with the fluid, the rotation of the im-
peller (13) at a speed higher than a predeter-
mined value is capable of causing lateral axial
movement of the impeller (13) and the rotor (7)
relative to the said body (3), in such a way that
the rotor (7) adopts an axial disengaged position
in which the ratchet device (20) is inactive and
the rotor (7) continues to rotate in the said pre-
determined direction;
the pump (1) being characterised in that
the impeller (13) is coupled in rotation with the
rotor (7) of the synchronous motor (7, 9) through
a coupling (16), through which the rotor (7) is
allowed to rotate without load when the motor
(7, 9) is started up, before the latter causes the
impeller (13) to be driven;
and in that return means (28) are associated
with the rotor (7), tending to press the rotor (7)
towards said
axial coupled position; the impeller (13) having
blades (14) which are at least partly arcuate or
inclined relative to the axial direction of the rotor
(7), in such a way that rotation of the impeller
(13) at a speed higher than said predetermined
value is capable of causing an axial movement
of the impeller (13) and rotor (7) against the force
of the said return means (28).
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2. A synchronous electrical pump according to claim 1,
in which the said return means comprise resilient
means (28) acting mechanically upon the rotor (7).

3. A synchronous electrical pump according to claim 1,
in which the rotor (7) and the stator (9) are construct-
ed in such a way that when the said electric motor
(7, 9) is activated the stator (9) is capable of mag-
netically attracting the rotor (7) in such a way as to
cause it to move axially so that the ratchet device
(20) passes from the active condition to the deacti-
vated condition.

4. A synchronous electrical pump according to any of
the preceding claims, in which the ratchet coupling
device (20) comprises at least one ratchet (23), pref-
erably of elastic material, capable of acting together
with the teeth (22) of a formation (21) which can move
relative to the said ratchet in a predetermined direc-
tion.

5. A synchronous electrical pump according to claim 4,
in which the said at least one ratchet is mounted on
a part (26) which is stationary relative to the support-
ing enclosure (2-4) of the pump and the said toothed
formation (21) of the ratchet device (20) forms an
integral part of the rotor (7) of the motor (7, 9).

6. A synchronous electrical pump according to claim 4,
in which the ratchet coupling device (20) comprises
a ratchet (23) integral with the rotor (7) of the electric
motor (7, 9) and a toothed formation (21) which is
operatively stationary with respect to the supporting
enclosure (2-4) of the pump.

7. A synchronous electrical pump according to claim 5,
in which the ratchet (23) can move with angular play
between consecutive teeth (22) of the toothed for-
mation (21) in such a way that when the electric mo-
tor (7, 9) is activated the rotor (7) can rotate through
a restricted angle in the contrary direction to the pre-
determined direction (D) for rotation under operating
conditions.

Patentansprüche

1. Eine elektrische Synchronpumpe (1) umfassend:

- ein tragendes Gehäuse (2 - 4), welches einen
Formkörper (3), an welchem ein Spiralgehäuse
(4) gekoppelt ist, welches einen axialen Einlass
(5) und einen peripheren, im Wesentlichen tan-
gentialen Auslass (6) für das gepumpte Fluid
aufweist, beinhaltet;
- einen einphasigen elektrischen Synchronmo-
tor (7, 9), welcher einen Permanentmagnetrotor
(7), der rotierbar in einer Kammer (8), welche in

dem Körper (3) gebildet ist, angebracht ist, an-
grenzend zu den polaren Extremitäten (9a) ei-
nes Stators (9), der mit dem Körper verbunden
ist, beinhaltet; wobei der Rotor (7) in der Art an-
gebracht ist, dass er in Bezug auf den Körper
(3) lateral und axial beweglich ist; wobei eine
Sperrklinkenkopplungsvorrichtung (20) zwi-
schen dem Rotor (7) und dem tragenden Ge-
häuse (2 - 4) vorgesehen ist; wobei der Rotor
(7) dazu geeignet ist eine axiale Kopplungspo-
sition einzunehmen, in welcher die Sperrklin-
kenvorrichtung (20) aktiv ist und es für die Ro-
tation des Rotors (7) ermöglicht in eine vorbe-
stimmte Richtung zu starten; und
- ein blatttragendes Flügelrad (13), welches in
Rotation zu dem Rotor (7) des Motors (7, 9) ge-
koppelt ist;
wobei die Anordnung derart ist, dass als ein Er-
gebnis der Wechselwirkung mit dem Fluid die
Rotation des Flügelrades (13) bei einer höheren
Geschwindigkeit, als ein vorbestimmter Wert
dazu geeignet ist laterale, axiale Bewegungen
des Flügelrades (13) und des Rotors (7) relativ
zu dem Körper (3) derart zu verursachen, dass
der Rotor (7) eine axial gelöste Position, in wel-
cher die Sperrklinkenvorrichtung (20) inaktiv ist,
annimmt und der Rotor (7) fortfährt in der vor-
bestimmten Richtung zu rotieren;
die Pumpe (1) ist dadurch gekennzeichnet,
dass
das Flügelrad (13) in Rotation mit dem Rotor (7)
des Synchronmotors (7, 9) durch eine Kupplung
(16) gekoppelt ist, durch welche dem Rotor (7)
erlaubt ist ohne Last zu rotieren, wenn der Motor
(7, 9) gestartet ist, bevor der Letztere das Flü-
gelrad (13) veranlasst, angetrieben zu werden;
und dadurch, dass Rückstelleinrichtungen (28)
mit dem Rotor (7) verbunden sind, die dazu nei-
gen den Rotor (7) in Richtung der axialen Kopp-
lungsposition zu drücken; wobei das Flügelrad
(13), welches Blätter (14), die relative zu der
axialen Richtung des Rotors (7) in der Art min-
destens teilweise gebogen oder geneigt sind,
dass die Rotation des Flügelrades (13) bei einer
höheren Geschwindigkeit als der vorbestimmte
Wert dazu geeignet ist eine axiale Bewegung
des Flügelrades (13) und Rotors (7) entgegen
der Kraft der Rückstelleinrichtungen (28) zu ver-
anlassen.

2. Eine elektrische Synchronpumpe gemäß Anspruch
1, in welcher die Rückstelleinrichtungen Federein-
richtungen (28), die mechanisch auf den Rotor (7)
wirken, umfassen.

3. Eine elektrische Synchronpumpe gemäß Anspruch
1, in welcher der Rotor (7) und der Stator (9) in der
Art gebaut sind, dass, wenn der Elektromotor (7, 9)
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aktiviert ist, der Stator (9) zur magnetischen Anzie-
hung des Rotors (7) derart geeignet ist, dass er ver-
anlasst wird sich axial zu bewegen, so dass die
Sperrklinkenvorrichtung (20) von dem aktiven Zu-
stand zu dem inaktiven Zustand übergeht.

4. Eine elektrische Synchronpumpe gemäß einem der
vorangegangenen Ansprüche, in welcher die Sperr-
klinkenkopplungsvorrichtung (20) mindestens eine
Sperrklinke (23), bevorzugt aus elastischem Mate-
rial umfasst, das dazu geeignet ist zusammen mit
den Zähnen (22) einer Formation (21), welche sich
in einer vorbestimmten Richtung relativ zu der Sperr-
klinke bewegen kann, zu wirken.

5. Eine elektrische Synchronpumpe gemäß Anspruch
4, in welcher die mindestens eine Sperrklinke auf
einem Teil (26), welches stationär relative zu dem
tragenden Gehäuse (2 - 4) der Pumpe ist, ange-
bracht ist und die gezahnte Formation (21) der Sperr-
klinkenvorrichtung (20) einen integralen Teil des Ro-
tors (7) des Motors (7, 9) bildet.

6. Eine elektrische Synchronpumpe gemäß Anspruch
4, in welcher die Sperrklinkenkopplungsvorrichtung
(20) eine Sperrklinke (23) integral mit dem Rotor (7)
des Elektromotors (7, 9) und einer gezahnten For-
mation (21), welche betrieblich stationär in Bezug
auf das tragende Gehäuse (2 - 4) der Pumpe ist,
umfasst.

7. Eine elektrische Synchronpumpe gemäß Anspruch
5, in welcher sich die Sperrklinke (23) mit einem Win-
kelspiel zwischen aufeinanderfolgenden Zähnen
(22) der gezahnten Formation (21) in der Art bewe-
gen kann, dass, wenn der Elektromotor (7, 9) akti-
viert ist, der Rotor (7) über einen begrenzten Winkel
in die entgegengesetzte Richtung zu der vorbe-
stimmten Richtung (D) zur Rotation unter Betriebs-
bedingungen rotieren kann.

Revendications

1. Pompe électrique synchrone (1) comprenant

- une enceinte support (2 - 4) incluant un corps
profilé (3) sur lequel est couplée une volute (4)
ayant une entrée axiale (5) et une sortie péri-
phérique sensiblement tangentielle (6) pour le
fluide en cours de pompage,
- un moteur électrique synchrone monophasé
(7, 9) incluant un rotor à aimant permanent (7)
monté pour tourner dans une chambre (8) for-
mée dans ledit corps (3), adjacent aux extrémi-
tés polaires (9a) d’un stator (9) raccordé au
corps ; le rotor (7) étant monté de telle manière
qu’il peut se déplacer latéralement et axialement

par rapport au corps (3) ; un dispositif de cou-
plage à rochet (20) étant prévu entre le rotor (7)
et l’enceinte support (2-4) ; le rotor (7) étant ca-
pable de prendre une position couplée axiale
dans laquelle ledit dispositif à rochet (20) est
actif et permet à la rotation du rotor (7) de dé-
marrer dans une direction prédéterminée ; et
- une hélice porteuse d’aube (13) couplée en
rotation avec le rotor (7) dudit
moteur (7, 9) ;
l’agencement étant tel que, comme résultat de
l’interaction avec le fluide, la rotation de l’hélice
(13) à une vitesse supérieure à une valeur pré-
déterminée est capable de provoquer un mou-
vement axial latéral de l’hélice (13) et du rotor
(7) par rapport au dit corps (3), de telle manière
que le rotor (7) adopte une position axiale dé-
sengagée dans laquelle le dispositif à rochet
(20) est inactif et le rotor (7) continue à tourner
dans ladite direction prédéterminée ;
la pompe (1) étant caractérisée en ce que
l’hélice (13) est couplée en rotation avec le rotor
(7) du moteur synchrone (7, 9) par l’intermédiai-
re d’un couplage (16), grâce auquel le rotor (7)
peut tourner à vide lorsque le moteur (7, 9) est
démarré, avant que ce dernier provoque l’en-
traînement de l’hélice (13) ;
et en ce que des moyens de retour (28) sont
associés au rotor (7), en ayant tendance à pous-
ser le rotor (7) vers ladite position axiale
couplée ; l’hélice (13) ayant des aubes (14) qui
sont au moins partiellement arquées ou incli-
nées par rapport à la direction axiale du rotor
(7), de telle manière que la rotation de l’hélice
(13) à une vitesse supérieure à ladite valeur pré-
déterminée est capable de provoquer un mou-
vement axial de l’hélice (13) et du rotor (7) contre
la force desdits moyens de retour (28).

2. Pompe électrique synchrone selon la revendication
1, dans laquelle lesdits moyens de retour compren-
nent des moyens élastiques (28) agissant mécani-
quement sur le rotor (7).

3. Pompe électrique synchrone selon la revendication
1, dans laquelle le rotor (7) et le stator (9) sont conçus
de telle manière que, lorsque ledit moteur électrique
(7, 9) est activé, le stator (9) est capable d’attirer
magnétiquement le rotor (7) de façon à provoquer
son mouvement axial, de telle sorte que le dispositif
à rochet (20) passe de l’état actif à l’état désactivé.

4. Pompe électrique synchrone selon l’une des reven-
dications précédentes, dans laquelle le dispositif de
couplage à rochet (20) comprend au moins un rochet
(23), de préférence constitué de matériau élastique,
capable d’agir en même temps que les dents (22)
d’une formation (21) qui peut se déplacer par rapport
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audit rochet dans une direction prédéterminée.

5. Pompe électrique synchrone selon la revendication
4, dans laquelle ledit au moins un rochet est monté
sur une pièce (26) qui est fixe par rapport à l’enceinte
support (2 - 4) de la pompe et ladite formation dentée
(21) du dispositif à rochet (20) fait partie intégrante
du rotor (7) du moteur (7, 9).

6. Pompe électrique synchrone selon la revendication
4, dans laquelle le dispositif de couplage à rochet
(20) comprend un rochet (23) en une seule pièce
avec le rotor (7) du moteur électrique (7, 9) et une
formation dentée (21) qui est fixe en fonctionnement
par rapport à l’enceinte support (2 - 4) de la pompe.

7. Pompe électrique synchrone selon la revendication
5, dans laquelle le rochet (23) peut se déplacer avec
un jeu angulaire entre les dents consécutives (22)
de la formation dentée (21) de telle manière que lors-
que, le moteur électrique (7, 9) est activé, le rotor (7)
peut tourner suivant un angle restreint dans la direc-
tion contraire à la direction prédéterminée (D) pour
une rotation dans des conditions de fonctionnement.
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