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(57)  Ahydraulic axial piston pump driven by an elec-
tric motor, comprising an outer casing (11) that is formed
monolithically with elements (25) for fixing the casing to

Axial piston pump driven by an electric motor

the stator assembly (26) of the electric motor (23); the
electric motor (23) being thus coupled directly to the out-
er casing (11).
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Description

[0001] The presentinvention relates to a hydraulic ax-
ial piston pump driven by an electric motor.

[0002] Currently, in axial piston pumps there are three
main constructive solutions: pumps with an inclined
swash plate and an aligned oscillating cylinder block,
pumps with a perpendicular swash plate and an inclined
cylinder block, and pumps with an oscillating swash
plate and an aligned fixed cylinder block.

[0003] With particular reference to this last construc-
tive solution, although similar remarks can be made for
the other types, the pump is constituted by an outer cas-
ing in which the cylinder block is arranged in alignment
with the rotation axis of the pivot on which the oscillating
swash plate is keyed.

[0004] The pivot of the oscillating swash plate pro-
trudes from the casing and a crown gear is keyed on its
outer part and meshes with a pinion that is functionally
connected to the electric motor of the pump.

[0005] The electric motor is fixed to a flange, which is
connected to a corresponding flange that is formed
monolithically with the casing; the space for the crown
gear and the pinion is formed between the two flanges.
[0006] This pump configuration, though having been
commercially available for a long time, suffers from
drawbacks.

[0007] Fitting the motor flange to the casing flange,
for example, is troublesome as regards both to the dou-
ble fixing operation (motor flange to motor and subse-
quent fixing to the casing flange) and the correct posi-
tioning of the components between the two flanges; dur-
ing the assembly of these components it is in fact nec-
essary to try to reduce the concentricity errors that are
produced during mutual coupling.

[0008] These concentricity errors, which cannot al-
ways be eliminated acceptably, lead to imbalances of
the rotating masses, with consequent problems in terms
of vibration, bearing wear, et cetera.

[0009] Moreover, these flanges are typically made of
metallic material and accordingly increase significantly
the total weight of the device in which they are included,
particularly if said device has a structure made of plas-
tics.

[0010] The aim of the present invention is to provide
a hydraulic axial piston pump driven by an electric motor
that solves the problems described above in known
types.

[0011] Within this aim, an object of the present inven-
tion is to provide a hydraulic axial piston pump driven by
an electric motor that simplifies the coupling of the elec-
tric motor to the casing.

[0012] Another object of the present invention is to
provide a hydraulic axial piston pump driven by an elec-
tric motor that reduces the concentricity errors generat-
ed in coupling the components of the pump and reduces
the rotating masses.

[0013] Another object of the present invention is to
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provide a hydraulic axial piston pump driven by an elec-
tric motor that can be manufactured at a lower cost than
currently manufactured pumps.

[0014] Another object of the present invention is to
provide a hydraulic axial piston pump driven by an elec-
tric motor that is lighter than currently manufactured
pumps.

[0015] Another object of the present invention is to
provide a hydraulic axial piston pump driven by an elec-
tric motor that can be manufactured with known equip-
ment and technologies.

[0016] This aim and these and other objects that will
become better apparent hereinafter are achieved by a
hydraulic axial piston pump driven by an electric motor,
characterized in that it comprises an outer casing that
is formed monolithically with elements for fixing said
casing to the stator assembly of the electric motor, said
electric motor being thus coupled directly to said casing.
[0017] Further characteristics and advantages of the
present invention will become better apparent from the
following detailed description of a preferred but not ex-
clusive embodiment thereof, illustrated by way of non-
limiting example in the accompanying drawings, where-
in:

Figure 1 is a partially sectional plan view of an elec-
tric motor coupled to a casing of a pump according
to the invention;

Figure 2 is a front view of the pump casing accord-
ing to the invention, to which an electric motor is
coupled;

Figure 3 is a partially sectional side view of a portion
of a pump according to the invention, illustrating in
particular the casing of the pump;

Figure 4 is an exploded view of a portion of the
pump according to the invention, illustrating in par-
ticular the motor, the casing and the components
inside the casing.

[0018] With reference to the figures, a hydraulic axial
piston pump driven by an electric motor according to the
invention is generally designated by the reference nu-
meral 10.

[0019] Said pump comprises a casing 11 inside which
an oscillating swash plate 11a is accommodated.
[0020] In practice, the swash plate 11a is formed by
a rotating disk-like body 10a on which a central hub 12
is formed.

[0021] The central hub 12 has an axial through hole
for coupling to a rotation pivot 13 that is hinged with re-
spect to the casing 11.

[0022] The disk-like body 10a has an annular seat 14
that is inclined with respect to the rotation axis of said
disk-like body.

[0023] Sliding means for heads 19 of axial pistons 20
of the pump formed by the casing 11 are accommodated
in the annular seat 14.

[0024] The pistons 20 are inserted slidingly in a cylin-
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der block 20a, which is fixed to the casing 11 by means
of brackets, and are associated with return springs 20b.
[0025] Said sliding means are constituted by a first
thrust bearing 16 on which aroller cage 17 rests; in turn,
a second thrust bearing 18 rests on the roller cage 17
and is directly in contact with the heads 19 of the pistons
20.

[0026] The swash plate 11a comprises, on the periph-
eral region of the disk-like body 10a, which is formed
monolithically therewith, a toothed circumferential por-
tion 21 that is coaxial to the rotation axis of the swash
plate 11a.

[0027] The toothed circumferential portion 21 is kine-
matically coupled to an actuation gear 22, for example
a pinion, which is functionally connected to an electric
motor 23 of the pump by way of an output shaft 24 of
said electric motor; the shaft 24 supports said pinion at
its end and is keyed directly to the casing 11.

[0028] Advantageously, the outer casing 11 is formed
monolithically with elements 25 for fixing said casing to
a stator assembly 26 of the electric motor 23.

[0029] In this manner, the electric motor 23 is coupled
directly to the casing 11.

[0030] The fixing elements 25 are constituted by first
complementarily threaded bores 27, which are formed
along the front peripheral region of the casing 11 and
are arranged coaxially to corresponding second com-
plementarily threaded holes 28, which are formed par-
allel to the rotation axis of the electric motor 23 on the
stator assembly 26; in particular, the complementarily
threaded holes 28 are formed through the lamination
pack of the stator assembly 26.

[0031] Corresponding threaded elements 29 for con-
nection between the motor 23 and the casing 11 are ar-
ranged through the bores 27 and the complementarily
threaded holes 28.

[0032] Said threaded elements are constituted for ex-
ample by a self-tapping screw.

[0033] The casing 11 is preferably made of plastics.
[0034] In practice it has been found that the invention
thus described solves the problems noted in known
types.

[0035] It is noted that a pump has been provided

which integrates monolithically the casing and the
flange of the electric motor.

[0036] In this manner, the number of components of
the pump are reduced and pump assembly is simplified
considerably, reducing production costs as a whole.
[0037] Moreover, the structure is lightened, with evi-
dent benefits in structural and functional terms.

[0038] In practice, the materials employed, so long as
they are compatible with the specific use, as well as the
dimensions, may be any according to requirements and
to the state of the art.

[0039] The disclosures in Italian Utility Model Applica-
tion No. PD2003U000012 from which this application
claims priority are incorporated herein by reference.
[0040] Where technical features mentioned in any
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claim are followed by reference signs, those reference
signs have been included for the sole purpose of in-
creasing the intelligibility of the claims and accordingly
such reference signs do not have any limiting effect on
the interpretation of each element identified by way of
example by such reference signs.

Claims

1. A hydraulic axial piston pump driven by an electric
motor, characterized in that it comprises an outer
casing (11) that is formed monolithically with ele-
ments (25) for fixing said casing to the stator as-
sembly (26) of the electric motor (23), said electric
motor (23) being thus coupled directly to said casing

(11).

2. The hydraulic pump according to claim 1, charac-
terized in that said casing (11) is made of plastics.

3. The hydraulic pump according to one or more of the
preceding claims, characterized in that said fixing
elements comprise complementarily threaded
bores (27), which are formed along the front periph-
eral region of said casing (11) and are arranged co-
axially to corresponding complementarily threaded
holes (28) formed in said stator assembly (26), cor-
responding threaded elements (29) for mutually
connecting said motor (23) and said casing (11) be-
ing arranged through said bores (27) and said com-
plementarily threaded holes (28).

4. The hydraulic pump according to claim 3, charac-
terized in that said complementarily threaded
bores (27) are substantially parallel to the rotation
axis of said electric motor (23).

5. The hydraulic pump according to one or more of the
preceding claims, characterized in that the output
shaft (24) of said electric motor (23) is keyed directly
to said casing (11), the head of said shaft (24) hav-
ing a pinion (22) that meshes with the toothed cir-
cumferential portion (21) of a disk-like body (10a)
that forms the oscillating swash plate (11a) of the
pump (10).
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