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Description
TECHNICAL FIELD AND BACKGROUND ART.

[0001] The presentinvention relates to a transmission
apparatus, in a homogeniser or high pressure piston
pump, said apparatus comprising: a fixed body housing
a rotating crankshaft, a motor able to actuate the crank-
shaft, a reducer interconnected between said shaft and
said transmission means. Documents US-A-
223/131,US-A-2419775 US-A-1385141 and GB-A
547455 disclose such transmission apparatus.

[0002] The present invention further relates to a tech-
nical solution for the assembly of a transmission appa-
ratus, for a homogeniser or high pressure piston pump.
[0003] Withinthe field of the treatment of high pressure
fluids (indicatively, from 150 to 1,500 bar), in particular
with regard to applications involving emulsion micronisa-
tion, stabilisation of spills and also the controlled cellular
rapture / break-up of a fluid, apparatuses known as ho-
mogenisers are frequently used. Such apparatuses gen-
erally comprise a piston pump part, used to achieve the
reciprocating motion of the pumping pistons, synchro-
nous and mutually offset by an angle 360°/n where n is
the number of the pistons. In particular, the Italian patent
application PR99A000045 discloses a homogeniser
comprising an adjustable valve (called homogenising
valve), which accomplishes the forced passage of the
fluid to be treated from a high pressure area to a low
pressure area, and a transmission apparatus, in turn
comprising a high pressure piston pump, an electric mo-
tor which drives the pump and a reducer connected be-
tween the motor and the pump. Said reducer is necessary
to reduce the rotation rate of the motor (generally about
1500 6 1800 revolutions per minute) to a speed that is
useful for the operation of the pump (about 150 6 180
revolutions per minute). Typically, the reducer is of the
type with parallel axes and it achieves a reduction ratio
of about 1:5, whilst a further reduction of said rotation
rate (about 1:2) is achieved by the means for transmitting
motion from the motor to the reducer, generally compris-
ing a system of multiple belts with pulleys. The pump is
provided with a crankshaft:, mounted on a fixed pump
body, that through a classic piston rod / crank / cross
head mechanism allows the reciprocating motion of the
npumping pistons that move and compress the fluid with-
in the process part of the machine.

[0004] Inknown solutions, the connection between the
reducer, the pump and the motor takes place according
to a fastening / assembly technique called "pendulum-
like". Said technique provides for keying the reducer (in
particular, the slow shaft of the reducer) directly on a
projection of the crankshaft of the pump and connecting,
by means of a belt and pulley system, the fast shaft of
the reducer to the motor. In this way, the reducer is mov-
able relative to the pump body, because it can rotate
around the axis defined by the crankshaft. This possibility
of rotating the reducer around the crankshatft is exploited

10

15

20

25

30

35

40

45

50

55

when assembling the transmission apparatus, to apply
the necessary tension to the belt systemin order to transit
the driving torque from the motor to the crankshaft. In
known solutions, the distance between the motor and
pump body is fixed, therefore a rotation of the reducer
around its own slow shaft (connected to the crankshaft)
entails a change in the distance between the fast shaft
of the same reducer and the motor, starting from the as-
sumption that the reducer is of the kind with non coaxial
shafts. The pendulum-like mounting of the reducer also
provides for the presence of areaction arm, which fastens
the reducer to a fixed frame, exerting thereon a traction
force in a direction that is parallel and is opposite in di-
rection relative to the tension of the belt, to counter-bal-
ance it. The pendulum-like mounting of the reducer is
convenient during the assembly stage, because the belt
is tensioned acting on the reaction arm, whose length
can be varied. However, said known technical solution
entails some disadvantages, because it introduces un-
wanted stresses and oscillations in the transmission ap-
paratus. In the first place, it should be noted that the
weight of the reducer, mounted in overhang on the end
of the shaft, is fully borne by the crankshaft and by its
bearings; therefore; the weight of the reducer generates
a flexing moment on the crankshaft.

[0005] Moreover, the fact that the tension force of the
belts and the reaction discharged by the reaction arm
and their components act on two different, albeit parallel,
planes, produces on the body of the reducer a torque
characterised by an arm equal to the distance between
the two parallel planes of action of the forces (in turn
identified by the axis of the tension of the belts and by
the axis of the reaction arm, respectively), which gener-
ates an additional flexing moment discharged on the
crankshaft.

[0006] Said forces entail an oscillatory motion of the
reducer both relative to a plane that is orthogonal to the
axis of the crankshaft, and relative to a reference plane
that is perpendicular to the crankshatft, resulting ina com-
plex oscillatory motion; moreover, said flexing moments
combine with the twisting moment due to point load
stresses generated by the individual pumping pistons
during the compression phase, in relation to the rotation
ofthe crankshaft, thus subjecting it to undesired stresses.
Therefore, prior arttechnical solutions globally entail pos-
sible limitations with regard to the reliability of the trans-
mission system.

DISCLOSURE OF INVENTION.

[0007] Anobjectofthe presentinventionis to eliminate
the aforesaid drawbacks and to make available a trans-
mission apparatus, in a homogeniser or high pressure
piston pump, that is particularly rugged and reliable, with-
in a particularly simple and economical solutions, even
in situations of unforeseeable overload of the machine
due to incorrect conditions of use thereof .

[0008] Said objects are fully achieved by the apparatus



3 EP 2082 134 B1 4

of the present invention, which is characterised by the
content of the claims set out below and in particular in
that it comprises means for rigidly hastening the reducer
to said fixed body.

[0009] An additional object of the present invention is
to make available a method for assembling a transmis-
sion apparatus, in a homogeniser with high pressure pis-
ton pump, which assures ruggedness and reliability for
the apparatus itself.

[0010] Said object is fully achieved by the method of
the present invention, which is characterised by the con-
tent of the claims set out below and in particular in that
it comprises the following steps:

- fastening a reducer, keyed on the crankshatft, rigidly
to said fixed body, in order to inhibit all oscillations
of the reducer relative to the crankshaft;

- connecting the reducer to a motor by means of a
system of transmission belts and associated pulleys;

- tensioning the transmission belts by translating the
motor, said motor being movable relative to said
fixed body;

- locking the motor relative to the fixed body, once
tensioning is complete.

BRIEF DESCRIPTION OF DRAWINGS.

[0011] This and other characteristics shall become
more readily apparent from the following description of
a preferred embodiment, illustrated surely by way of non
limiting example in the accompanying drawing tables, in
which:

- Figure 1 shows a perspective view of a transmission
apparatus according to the present invention;

- Figure 2 shows the apparatus of Figure 1, according
to a different perspective;

- Figure 3 shows a perspective view of an apparatus
of Figure 1, open and in partial transparence;

- Figure 4 shows a view from a different perspective
from Figure 3 of an apparatus of Figure 1, open and
in partial transparence;

- Figure 5 shows a section view of the apparatus of
Figure 1.

BEST MODE FOR CARRYING OUT THE INVENTION.

[0012] With reference to Figures 1 and 2 and 1, the
number 1 designates a transmission apparatus in a ho-
mogeniser, the number 2 designates a fixed frame sup-
porting the transmission apparatus 1. Within said trans-
mission apparatus 1, the reference number 3 designates
an electric motor, connected to a reducer 4 by means of
a system of parallel belts 5 and pulleys 6. In turn, said
reducer 4 is connected to a fixed body 7. The motor 3 is
originally movable relative to the frame 2, because is
bears on slides 8, along which it can translate. The po-
sition of the motor 3 relative to the frame 2 is adjusted
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and fattened by actuating means, constituting, in the il-
lustrated embodiment, by a tie rod 9.

[0013] Figures 3 and 4 show the connection between
the fixed body. 7 and the reducer 4, the latter being shown
in see-through view. The fixed body 7, integral with the
frame 2, houses a crankshaft 10, of a known kind, rotating
within said fixed body 7. The crankshaft. 10 has an over-
hang portion relative to the fixed body 7. On said portion
of the crankshaft 10, is keyed the reducer 4; therefore,
the crankshaft 10 defines the slow shaft of the reducer
which, in the illustrated embodiment, is of the type with
parallel axes. The reference 11 designates a fast shaft
of the reducer 4, which is set in rotation by the motor 3.
The reducer 4 is originally made integral with the fixed
body 7 by fastening means. Said fastening means pref-
erably comprise a flange 12, connected to the reducer 4
by means of a plurality of screws 13a and to the fixed
body 7 by means of an additional plurality of screws 13b.
Therefore, the flexing moment associate to the weight of
the reducer 4 and every other flexing moment associated
to the tension of the belt 6 originally unloads on the fixed
body 7 through the flange 12, relieving the crankshaft 10
from dangerous stresses, in particular the flexing mo-
ment generated by the torque identified by belt tension,
reaction and related arm. The flange 12 constitutes a
rigid connection between the reducer 4 and the fixed body
7, able to inhibit the oscillations of the reducer, thanks to
the presence of a plurality of screws, which work in shear
mode, positioned in such a way as to surround the shaft
10, preferably, but not exclusively, distributed uniformly.
[0014] Note also that the flange 12 for fastening the
reducer 4 to the fixed body 7 must be constructed in such
a way as to assure the coupling with the body 7 itself
both on a surface of the fixed body 7 perpendicular to
the crankshaft 10, both on a cylindrical surface coaxial
with the crankshaft 10, identified on the fixed body 7,
thereby achieving a cylindrical coupling between reducer
and body. In this way, an optimal distribution is obtained
of the stresses between the reducer 4 and the fixed body
7, which are thus rigidly bound. However, in different em-
bodiments, the reducer 4 can be connected to surfaces
of the pump body 11 that are not orthogonal to the crank-
shaft 10, or even to other surfaces, provided that it is
rigidly fastened relative to the pump body 11 or to the
frame 2, with no chance of being subjected to oscillations
or vibrations.

[0015] It should also be observed that, when assem-
bling the transmission apparatus 1, the tensioning of the
parallel belt system 5, is originally accomplished by mov-
ing the motor 3; in particular the motor 3 is translated
alongtheslides 8, away from the reducer 4, which s fixed.
[0016] The present invention also makes available a
method for assembling a transmission apparatus 1, com-
prising a pump 7 provided with a crankshaft 10 that ro-
tates inside a fixed body 7. Said method comprises the
following steps:

- fastening a reducer, keyed on the crankshaft 10, rig-
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idly to said fixed body, in order to inhibit all oscilla-
tions of the reducer relative to the crankshaft 10;

- connecting the reducer 4 to a motor 3 by means of
a system of transmission belts 5 and associated pul-
leys;

- tensioning the transmission belt 5 by translating the
motor 3, said motor being movable relative to said
fixed body 7;

- locking the motor 3 relative to the fixed body 7, once
tensioning is complete.

[0017] Said method originally enables to assemble the
transmission Apparatus, tensioning the transmission
belts 5, without moving the reducer, which always re-
mains rigidly fastened to the fixed body 7, i.e. integral
with the frame 2. In this way, one also has the advantage
of being able to use a reducer in which the slow shaft
and the fast shaft are coaxial, limiting the overall bulk of
the machine. Therefore, the described method assures
a greater ruggedness and reliability of the transmission
apparatus, because the stresses generated by the belt
tensioning load are not discharged on the crankshaft 10
but on the fixed body 7, on the flange 12 and on the body
of the reducer 4, by means of appropriate connecting
members.

Claims

1. Transmission apparatus (1), in homogeniser or high
pressure piston pump, said apparatus comprising:

- a fixed body (7) housing a rotating crankshaft
(10)

- amotor (3) able to actuate the crankshaft (10);
- a reducer (4) interconnected between said
shaft (10) and transmission means (5, 6);

characterised in that it comprises means for rigidly
fixing the reducer (4) to said fixed body (7), said
means comprising a flange (12) constituting a rigid
connection between the reducer (4) and the fixed
body (7) and achieving a cylindrical coupling be-
tween the reducer and the body (7), coaxial with the
crankshaft (10)

2. Apparatus as claimed in claim 1, characterised in
that said means for fastening the reducer (4) are
applied to at least one surface of said pump body (7)
that is orthogonal to the axis of said shaft (10).

3. Apparatus as claimed in any of the previous claims,
wherein said transmission means comprise a sys-
tem of belts (5) and related pulleys (6) for the trans-
mission of motion from the motor (3) to the input shaft
(112) of the reducer (4).

4. Apparatus as claimed in claim 3, characterised in
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10.

11.

that it comprises means for moving the motor (3)
relative to the fixed body (7), to tension said system
of belts (5).

Apparatus as claimed in claim 4, wherein said means
for moving the motor comprise at least one slide (8)
whereto is fastened the motor (3) and at least one
actuating means (9), operatively active on the motor
in a direction away from / towards the reducer (4).

Apparatus as claimed in any of the previous claims,
wherein said means for fastening the reducer (4) to
the pump body comprise a flange (12), means for
connecting said flange to the reducer (4) and means
for connecting the flange (12) to the fixed body (7).

Apparatus as claimed in claim 6, wherein said means
for connecting the flange (12) to the reducer com-
prise a plurality of screws (13a).

Apparatus as claimed in claim 6 or 7, wherein said
means for connecting the flange (12) to the fixed
body (7) comprise a plurality of screws (13b).

Apparatus as claimed in claim 6, wherein the flange
(12) is provided with a planar coupling surface that
is orthogonal to the axis of symmetry of the flange
and coincides with that of the crankshaft (10).

Apparatus as claimed in claim 6, wherein the flange
(12) is provided with a cylindrical coupling surface
that is coaxial with the corresponding cylindrical sur-
face of the fixed body (7), said surfaces being in turn
coaxial with the axis of the crankshaft (10).

Method for assembling a transmission apparatus, in
homogeniser or high pressure piston pump, said ap-
paratus comprising a fixed body (7) housing a rotat-
ing crankshaft (10), characterised in that it com-
prises the following steps:

- fastening a reducer (4), keyed on the crank-
shaft (10), rigidly to said fixed body (7), in order
toinhibit all oscillations of the reducer (4) relative
to the crankshaft (10);

- connecting the reducer (4) to a motor (3) by
means of a system of transmission belts (5) and
associated pulleys (6);

- tensioning the transmission belts (5) by trans-
lating the motor (3), said motor being movable
relative to said fixed body (7);

- locking the motor relative to the fixed body,
once tensioning is complete,

said step of fastening the reducer (4) keyed on the
crankshaft (10) to the fixed body (7) comprises a step
of fastening a flange (12) to the fixed body (7) and a
step of fastening the reducer (4) to the flange, said
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flange achieving a substantially cylindrical coupling.

Homogeniser or high pressure piston pump, char-
acterised in that it comprises a transmission appa-
ratus (1) of the type claimed in any of the claims 1
through 10.

Patentanspriiche

1.

Ubertragungsvorrichtung (1), in Homogenisator
oder Hochdruckkolbenvorrichtung, diese Vorrich-
tung umfasst:

- einen fixierten Korper (7), der eine drehende
gekropfte Welle (10) aufnimmt

- einen Motor (3), um die gekropfte Welle (10)
anzutreiben;

- ein Untersetzungsgetriebe (4), mit dem die
Welle (10) und die Ubertragungsmittel (5, 6) ver-
bunden sind;

dadurch gekennzeichnet, dass sie Befestigungs-
mittel zur festen Befestigung des Untersetzungsge-
triebes (4) an den fixierten Korper (7) beinhaltet, die-
se Befestigungsmittel besitzen einen Flansch (12),
der eine steife Verbindung zwischen dem Unterset-
zungsgetriebe (4) und dem fixierten Korper (7) bildet
und eine zylindrische Verbindung zwischen dem Un-
tersetzungsgetriebe und dem Kérper (7) erzielt, ko-
axial mit der gekrdpften Welle (10).

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Befestigungsmittel des Unter-
setzungsgetriebes (4) mindestens an einer Oberfla-
che des Pumpenkérpers (7), orthogonal zur Achse
der Welle (10), angebracht sind.

Vorrichtung nach irgendeinem der vorhergehenden
Anspriiche, wobei die Ubertragungsmittel ein Rie-
mensystem (5) und entsprechende Rollen zur Uber-
tragung der Bewegung des Motors (3) auf die Ein-
gangswelle (11) des Untersetzungsgetriebes (4) be-
inhalten.

Vorrichtung nach Anspruch 3, dadurch gekenn-
zeichnet, dass sie Mittel zur Bewegung des Motors
(3) gegeniiber dem fixierten Korper (7) einschlief3t,
um das Riemensystem (5) unter Spannung zu set-
zen.

Vorrichtung nach Anspruch 4, wobei die Mittel zur
Bewegung des Motors mindestens einen Schlitten
(8), an den der Motor (3) befestigt ist, und minde-
stens ein Antriebsmittel (9) einschlief3t, das in einer
Richtung des Annaherns zum/Entfernen vom Unter-
setzungsgetriebe (4) aktiv auf den Motor einwirkt.
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6.

10.

11.

Vorrichtung nach irgendeinem der vorhergehenden
Anspriiche, wobei die Mittel zur Befestigung des Un-
tersetzungsgetriebes (4) an den Pumpenkdrper ei-
nen Flansch (12), Mittel zum AnschlieBen genann-
ten Flansches an das Untersetzungsgetriebe (4) und
Mittel zum AnschlieBen des Flansches (12) an den
fixierten Kdrper (7) einschlie3en.

Vorrichtung nach Anspruch 6, wobei die Mittel zum
AnschlieBen des Flansches (12) an das Unterset-
zungsgetriebe eine Vielfalt von Schrauben (13a) um-
fassen.

Vorrichtung nach Anspruch 6 oder 7, wobei die Mittel
zum Anschlie3en des Flansches (12) an den fixier-
ten Koérper (7) eine Vielfalt von Schrauben (13b) um-
fassen.

Vorrichtung nach Anspruch 6, bei der der Flansch
(12) eine ebene Kupplungsoberflache orthogonal
zur Symmetrieachse des Flansches selbst und iber-
einstimmend mit derjenigen der gekrépfte Welle (10)
besitzt.

Vorrichtung nach Anspruch 6, wobei der Flansch
(12) eine zylindrische Kupplungsoberflache, koaxial
mit der entsprechenden zylindrischen Oberflache
des fixierten Kérpers (7), besitzt, und diese Oberfla-
chen ihrerseits mit der Achse der gekrdpften Welle
(10) koaxial sind.

Vorgang zum Zusammenbau einer Ubertragungs-
vorrichtung, in Homogenisator oder Hochdruckkol-
benvorrichtung, diese Vorrichtung besitzt einen fi-
xierten Kérper (7), der eine drehende gekrépfte Wel-
le (10) aufnimmt, dadurch gekennzeichnet, dass
er die folgenden Schritte umfasst:

- Befestigen eines Untersetzungsgetriebes (4),
verzahnt an der gekropften Welle (10), starr an
dem fixierten Kdrper (7), in solcher Weise, dass
jede Schwingung des Untersetzungsgetriebes
(4) gegenuber der gekrépften Welle (10) unter-
bunden ist;

- AnschlieBen des Untersetzungsgetriebes (4)
an einen Motor (3) mittels eines Riemensystems
zur Ubertragung (5) und entsprechende Rollen
(6); )

- Spannen der Ubertragungsrzemen (5) durch
Positionsdnderung des Motors (3), da dieser
Motor gegenuber dem fixierten Kérper (7) be-
weglich ist;

- Blockieren des Motors gegeniiber dem fixier-
ten Koérper, wenn der Spannvorgang abge-
schlossen ist,

dieser Schritt der Befestigung des an der gekrdpften
Welle (10) verzahnten Untersetzungsgetriebes (4)
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an den fixierten Korper (7) umfasst einen Schritt der
Befestigung eines Flansches (12) an den fixierten
Kdrper (7) und einen Schritt der Befestigung des Un-
tersetzungsgetriebes (4) an den Flansch, dieser
Flansch bekommt dadurch eine hauptséachlich zylin-
drische Kupplung.

Homogenisator oder Hochdruckkolbenvorrichtung,
dadurch gekennzeichnet, dass er/sie eine Uber-
tragungsvorrichtung (1) besitzt, deren Typ durch ei-
nen der Anspriche 1 bis 10 beansprucht wird.

Revendications

1.

Appareil de transmission (1) dans une pompe a pis-
ton haute pression ou un homogénéisateur compor-
tant:

- un corps fixe (7) renfermant un vilebrequin ro-
tatif (10),

- un moteur (3) en mesure d’actionner le vile-
brequin (10);

- un réducteur (4) connecté entre ledit vilebre-
quin (10) et un moyen de transmission (5, 6);

caractérisé en ce qu’ il comprend un moyen per-
mettant de fixer de maniere rigide le réducteur (4)
sur ledit corps fixe (7), ledit moyen comprenant une
bride (12) formant un raccord rigide entre le réduc-
teur (4) et le corps fixe (7) et réalisant un accouple-
ment cylindrique entre le réducteur et le corps (7),
qui est coaxial au vilebrequin (10).

Appareil selon la revendication 1, caractérisé en ce
que ledit moyen de fixation du réducteur (4) est ap-
pliqué au moins a une surface dudit corps (7) de la
pompe qui est orthogonal a I'axe dudit vilebrequin
(20).

Appareil selon I'une quelconque des revendications
précédentes, dans lequel ledit moyen de transmis-
sion comprend un systeme de courroies (5) et de
poulies (6) correspondantes pour la transmission du
mouvement du moteur (3) a I'arbre d’entrée (11) du
réducteur (4).

Appareil selon la revendication 3, caractérisé en ce
qu’il comprend un moyen pour faire bouger le mo-
teur (3) par rapport au corps fixe (7) et tendre ledit
systeme de courroies (5).

Appareil selon la revendication 4, dans lequel ledit
moyen pour faire bouger le moteur comprend au
moins un coulisseau (8) sur lequel est fixé le moteur
(3) et au moins un moyen d’actionnement (9) qui agit
sur le moteur dans une direction d’éloignement/de
rapprochement du réducteur (4).
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10.

11.

12.

10

Appareil selon I'une quelconque des revendications
précédentes, dans lequel ledit moyen de fixation du
réducteur (4) au corps de la pompe comprend une
bride (12), un moyen de raccordement de ladite bride
au réducteur (4) et un moyen de raccordement de
la bride (12) au corps fixe (7).

Appareil selon la revendication 6, dans lequel ledit
moyen de raccordement de la bride (12) au réduc-
teur comprend plusieurs vis (13a).

Appareil selon les revendications 6 ou 7, dans lequel
ledit moyen de raccordement de la bride (12) au
corps fixe (7) comprend plusieurs vis (13b).

Appareil selon la revendication 6, dans lequel la bri-
de (12) est équipée d'une surface d’accouplement
plate qui est orthogonale a I'axe de symétrie de la
bride et coincide avec celui du vilebrequin (10).

Appareil selon la revendication 6, dans lequel la bri-
de (12) est équipée d'une surface d’accouplement
cylindrique qui est coaxiale a la surface cylindrique
correspondante du corps fixe (7), lesdites surfaces
étant a leur tour coaxiales a I'axe du vilebrequin (10).

Méthode pour assembler un appareil de transmis-
sion dans une pompe a piston haute pression ou un
homogénéisateur, ledit appareil comprenant un
corps fixe (7) renfermant un vilebrequin rotatif (10),
caractériséeence qu’ elle présente les phases sui-
vantes:

- fixation d’un réducteur (4), emboité sur le vile-
brequin (10), de maniere rigide audit corps fixe
(7) pour empécher toutes les oscillations du ré-
ducteur (4) par rapport au vilebrequin (10);

- raccordement du réducteur (4) & un moteur (3)
par un systéme de courroies de transmission (5)
et de poulies correspondantes (6);

- mise sous tension des courroies de transmis-
sion (5) par le déplacement du moteur (3), ledit
moteur étant mobile par rapport audit corps fixe
7

- blocage du moteur par rapport au corps fixe
dés que la mise sous tension est terminée,
ladite phase de fixation du réducteur (4), emboi-
té sur le vilebrequin (10), au corps fixe (7) com-
prend une étape pour fixer une bride (12) au
corps fixe (7) et une étape pour fixer le réducteur
(4) ala bride, ladite bride réalisant un accouple-
ment principalement cylindrique.

Homogénéisateur ou pompe a piston haute pres-
sion, caractérisé /e en ce qu'il/elle comprend un ap-
pareil de transmission (1) selon I'une quelconque
des revendications 1 a 10.
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