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Description
Technical field

[0001] The presentinvention relates to a rotatable ec-
centric element for continuous adjustment of the vibration
amplitude in the roll in vibrating rollers. In particular, the
invention relates to a rotatable eccentric arrangement
adapted for stepless adjustment of the vibration ampli-
tude, comprising a rotatable shaft with an eccentric
weight arranged in afixed manner thereonand a movable
weight which is pivotable relative to the fixed weight be-
tween a position with maximum amplitude and a position
with minimum amplitude for changing the vibration am-
plitude of the arrangement, means for converting an axial
movement into said pivoting in a radial plane, and also
a piston arrangement for providing said axial movement.

Background

[0002] In the packing of earth, asphalt or similar ma-
terial using vibrating rollers, the best packing effect is
obtained initially if the amplitude is high. After the material
has been hard-packed, however, the roll starts to move
irregularly and bounce on the surface. This impairs the
packing and leads moreover to great stresses on the roll-
er. By reducing the amplitude, this is avoided and the
degree of packing can be increased further. This regu-
lation can be effected using electronics and hydraulics,
under the control of a packing meter mounted on the
roller, which continuously measures the firmness (de-
gree of packing) of the surface. Such an arrangement for
continuous adjustment of vibration amplitude is de-
scribed in, for example, SE 443 591. In this and similar
known constructions for vibrating rollers, the vibrations
are generated by an eccentric which is mounted in the
centre of the roll. In most cases, the eccentric is driven
by a hydraulic motor on one side of the roll. On the other
side, in the roll centre, there is in most cases a slow-
running hydraulic motor with high torque or a planetary
gear with a fast-running hydraulic motor for propulsion
of the roller. Parts of these are connected to the roll via
rubber elements and rotate with the roll. This makes it
difficult and impractical to carry out any regulation inside
the roll from this side, and constructions in which this is
done are often complicated and have poor durability. On
the other side, as already mentioned, the drive motor for
the rotation of the eccentric is usually located on one side
of the roll. In the specification referred to above, the reg-
ulation of eccentric elements is brought about on this side
by virtue of the eccentric motor driving a splined shaft
which is moreover displaceable and constitutes the pis-
ton rod or the extension thereof in a hydraulic piston ar-
rangement. However, this previously known arrange-
ment is complicated to produce. Moreover, it is a disad-
vantage that the splined shaft also transmits the torque
to the eccentric arrangement, and that a great frictional
force is therefore produced, which has to be overcome
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when the axial displacement takes place. AT 375 845 A
describes a similar known construction for vibratory roll-
ers where the hydraulic piston is in the centre of the ec-
centric shaft.

[0003] Itis also desirable to be able to assess and de-
termine the bearing life because this normally varies
greatly depending on use. This is due to the fact that the
centrifugal force increases with the frequency and the
amplitude, and the life of the bearings is dependent on
the centrifugal force and the frequency.

[0004] During asphalt packing, the rolls should not vi-
brate when the roller is at a standstill or changing its di-
rection of travel. The rollers on the market stop the rota-
tion of the eccentric element before the roller stops or
changes the direction of travel. If the eccentric element
is started and stopped when the amplitude is great, the
resultis a resonant frequency with undesirable vibrations
as a consequence. It is therefore desirable to be able to
startthe rotation of the eccentric element essentially with-
out amplitude and to be able to provide the amplitude at
the desired frequency, that is to say the desired speed
of rotation. It is also desirable to be able to adjust to zero
amplitude even with full frequency.

The object of the invention

[0005] Itis therefore an object of the present invention
to provide a rotatable eccentric arrangement of the type
indicated in the introduction, with a more durable and
safer construction than in previously known designs.
[0006] Thisobjectis achieved by means of anarrange-
ment according to the appended claim 1.

Brief description of the drawings

[0007] Inthe appended drawings,

Fig. la shows a cross-sectional view of a roll in a
vibrating roller with a rotatable eccentric arrange-
ment according to a first embodiment of the inven-
tion;

Fig. 1b shows the same view as in Fig. la but with
only the eccentric arrangement being shown;

Fig. 2 shows the eccentric arrangement according
to Fig. 1 in the position for maximum amplitude, seen
on the one hand in cross section from the side and
on the other hand in the axial direction;

Fig. 3 shows the eccentric arrangement according
to Fig. 1 in the position for minimum amplitude, seen
on the one hand in cross section from the side and
on the other hand in the axial direction;

Fig. 4 shows a cross-sectional view of a second em-
bodiment of an eccentric arrangement according to
the invention;

Fig. 5 shows a third embodiment of an eccentric ar-
rangement according to the invention in the position
for minimum amplitude, seen in cross section from
the side;
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Fig. 6 shows a fourth embodiment of an eccentric
arrangement according to the invention in the posi-
tion for maximum amplitude, seen on the one hand
in cross section from the side and on the other hand
in the axial direction, and

Fig. 7 shows an eccentric arrangement according to
Fig. 6 in the position for minimum amplitude, seen
on the one hand in cross section from the side and
on the other hand in the axial direction.

Description of preferred embodiments

[0008] The invention will now, for the purpose of ex-
emplification, be described in greater detail by means of
a preferred exemplary embodiment. The invention com-
prises a rotatable eccentric arrangement with steplessly
adjustable imbalance.

[0009] A preferred embodiment of the invention, as
shown in Figs 1-3, comprises a shaft 1 which is rotatably
mounted in two rotary bearings 3. On the shaft 1, there
is a tube 4 with a movable eccentric weight 5 which is
pivotable in relation to the shaft 1 and fixed weights 2
arranged thereon, so as to make adjustment of the vi-
bration amplitude possible. This pivoting of the movable
weight is obtained by displacing a pin 6 in an axial slot
in the shaft 1 and at the same time by means of the ends
in a helical slot in the tube 4. In this way, an axial dis-
placement of the pin 6 will be converted into a rotation
of the movable weight in a radial plane relative to the
shaft 1. However, it is of course possible instead to make
the slot in the shaft helical, or for both slots to be helical
but have different pitch. By means of the pivoting, the
weights interact with or counteract one another and in-
crease or, as the case may be, decrease the imbalance
depending on the direction in which the rotation
takes.place.

[0010] According to the invention, the displacement of
the pin 6 is brought about by one, two or even more axially
displaceable rods 7 which runin a corresponding number
of holes adapted for this purpose in the shaft 1. The rods
are preferably arranged symmetrically around the centre
line of the shaft 1 and, in this embodiment, two such rods
are arranged on opposite sides of the centre line of the
shaft 1. The rods are arranged between means for bring-
ing about a pivoting of the movable weight 5, that is to
say in this case the pin 6, and means for bringing about
an axial displacement. In this connection, the rods are
not loaded by the torque which is used to rotate the ec-
centric. In this way, the frictional forces which arise if the
displacement is instead brought about by the rotary shaft
14 are avoided.

[0011] Therods are preferably connected to one of the
sides of a rotary bearing 8 and, in this embodiment, are
connected to the inner ring of the rotary bearing 8. How-
ever, it is nevertheless possible of course to connect the
rods to the outer ring of the bearing.

[0012] The other side of the bearing, that is to say the
outer ring in this case, is connected to the displacement
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means, in this case a hydraulic cylinder 9, which is ar-
ranged on the same side as the drive means 15 for the
rotation of the eccentric, and opposite the side with the
planetary gear 25 for propulsion of the roller. The piston
runs in the interspace inside an outer tube 12 and outside
an inner tube 13 arranged therein. The shaft 14 which
connects the drive means 15 and the eccentric shaft 1
rotates inside the tube 13. By pumping oil into the cham-
ber 10, the non-rotating piston 9 can be caused to be
displaced, the force being transmitted to the rotating pin
6 which in turn causes the various eccentric weights to
rotate in relation to one another by means of the axial or,
as the case may be, the helical slot.

[0013] If the chamber 10 is connected to a tank, the
piston 9 can be drawn back with the force which is re-
quired in order to rotate the weights 5. If appropriate, the
restoring force can be supplemented or replaced by a
spring 11. The spring ensures that the imbalance (the
amplitude) can be reduced to zero and retains the tube
4 with the weights 5 in this position when the shaft is at
a standstill. This means that the rotation of the shaft can
be started without amplitude, that is to say with the mov-
able weight in the position for minimum amplitude, as
shown in Fig. 3. As an alternative, a spring-loaded catch
26 can retain the weight in the zero position. The catch
is thrown out and released by the centrifugal force at a
given threshold frequency, after which the desired regu-
lation can take place. However, other retaining means
which are released at a given force or a given frequency
are also possible.

[0014] In order to reduce the requirement for manu-
facturing accuracy, the pressure from the rods 7 can be
transmitted via a yoke 17 to the centre of the pin 6. The
yoke 19 can also be designed as a plate spring and can
then be screwed firmly to the pin 6. The yoke prevents
the pin 6 from rotating about its axis and also holds it in
the centre of the shaft 1.

[0015] In a second exemplary embodiment of the in-
vention, as shown in Fig. 4, the displacement of the pin
6 is brought about by virtue of a second pin 21 being
arranged inside the inner ring 22 of the rotary bearing 8.
This pin 21 is displaceable in an axial slot in the drive
shaft 20 and is furthermore connected to a rod 23 ex-
tending in the centre of the drive shaft 1 as far as the pin
6. In other respects, this embodiment corresponds to that
described previously.

[0016] Furthermore, in this second exemplary embod-
iment, the displacement means is an electric actuating
device instead of a hydraulic piston. This electric actuat-
ing device functions as a worm gear screw which, by
interacting with an external thread of an inner displace-
able tube, exerts a displacing force against the bearing
8. Displacement means other than those indicated above
are of course also possible.

[0017] Fig. 5 shows a third exemplary embodiment of
the invention. In this case, the single-acting cylinder and
the spring have been replaced by a double-acting cylin-
der which consequently has twin chambers and can im-
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part axial displacement forces in both directions. The di-
rection of rotation of the shaft 1 is then optional. If appro-
priate, the single-acting cylinder may be designed so that
the tube 24 is a part of the piston.

[0018] Finally, Figs 6 and 7 show a third embodiment
according to the invention, in which the pivoting axis of
the movable weight 5 has been displaced from the centre
of rotation of the shaft 1 towards the centre of gravity of
the fixed weights 2. If the weight 5 has a common centre
of rotation with the shaft, it will adopt a position which
produces minimum amplitude. By displacing the centre
of rotation of the weight 5 towards the centre of gravity
of the fixed weights, this force is reduced, and if it is dis-
placed even further, the force will instead be directed in
the opposite direction. Without pressure to the piston,
the weight will then adopt the position with maximum am-
plitude, as shown in Fig. 6. If oil is pumped into the cham-
ber 10, the weights will be rotated in relation to one an-
other and be rotated towards the position with minimum
amplitude, as shown in Fig. 7. By pressurizing the cham-
ber on starting and stopping, the eccentric element can
be started and stopped with minimum amplitude or with-
out amplitude. Impact originating from the weight 5 can
then be avoided.

[0019] In certain cases, such as cases with a double-
acting cylinder or an electric actuating device, it may in-
stead be desirable for the displacement to be only so
great that the forces are essentially minimized.

[0020] Control of the weights in a suitable manner in
order to obtain the correct amplitude and/or frequency
can advantageously be effected automatically by means
of an electronic or digital control unit which can be fed
an input signal from a packing meter or the like.

[0021] The invention has now been described with ref-
erence to a number of exemplary embodiments. Howev-
er, other variants of the invention are of course possible.
For example, it is possible to use one or more fixed
weights, one or more movable weights etc. Such and
other closely-related variants must be considered to be
covered by the invention as defined by the appended
patent claims.

Claims

1. Rotatable eccentric arrangement arranged in a roll
for a vibrating roller with a drive means (15) for the
eccentric arranged at one end of the roll, which ec-
centric arrangement is adapted for stepless adjust-
ment of the vibration amplitude and comprises a ro-
tatable shaft (1,14) extending in the centre of the roll
with at least one eccentric weight (2) arranged in a
fixed manner thereon and at least one movable
weight (5) which is pivotable relative to the fixed
weight between a position with maximum amplitude
and a position with minimum amplitude for changing
the vibration amplitude of the arrangement, means
for converting an axial movement into said pivoting
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in a radial plane, and also a displacement arrange-
ment for providing said axial movement arranged on
the same side of the roll as the drive means (15),
characterized in that the displacement arrange-
ment and the means for converting an axial move-
ment into a pivoting movement are located at a dis-
tance from one another and are interconnected via
at least one rod (7,23) which is axially displaceable
parallel to the rotatable shaft (1, 14), in that the dis-
placement arrangement is arranged at the side of
the rotatable shaft (14), and acts against one side of
a rotary bearing (8), the displaceable rod being in-
terconnected with the other side of the same bearing,
so that the rod is not loaded by the torque, which is
used to rotate the eccentric.

Rotatable eccentric arrangement according to the
preceding claim, characterized in that the fixed and
the movable weight have the same eccentric mass,
and in that the movable weight can be guided into
a position in which the weights essentially balance
one another so that the amplitude is essentially zero.

Rotatable eccentric arrangement according to any
one of the preceding claims, characterized in that
aspring (11) is arranged so that it acts so as to guide
the movable weight (5) so that the amplitude de-
creases, and so as to ensure that the arrangement
has minimum amplitude when the rotation is started.

Rotatable eccentric arrangement according to any
one of the preceding claims, characterized in that
the displacement arrangement comprises a piston
arrangement, and preferably a hydraulic piston.

Rotatable eccentric arrangement according to any
one of the preceding claims, characterized by a
control means adapted to control the amplitude ac-
cording to the frequency, thatis, the speed of rotation
or vice versa so that the stress on the bearings is
essentially constant.

Rotatable eccentric arrangement according to any
one of the preceding claims, characterized in that
the centre of rotation of the movable weight (5) is
displaced towards the centre of gravity of the fixed
weight (2).

Rotatable eccentric arrangement according to any
one of the preceding claims, also comprising a re-
taining means (26) arranged to retain the movable
weightin the position with minimum amplitude, which
retaining means is adapted to be released by the
centrifugal force at a given threshold frequency.
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Patentanspriiche

1.

Drehbare Exzenteranordnung angeordnet in einer
Valze zu einer Vibrationsrolle mit einer Antriebsvor-
richtung (15) fir den Exzenter angeordnet an einem
Ende der Walze, die Exzenteranordnung angepalfit
fur stufenlose Umstellung der Vibrationsamplitude
und umfalt eine im Zentrum der Walze sich ausdeh-
nende drehbare Welle (1,14) mit mindestens einem
darauf fest angeordneten Exzentergewicht (2) und
mindestens einem beweglichen Gewicht (5), wel-
ches schwenkbar ist, im Verhéaltnis zum festen Ge-
wicht zwischen einer Position mit maximaler Ampli-
tude und einer Position mit minimaler Amplitude fiir
Veranderung der Vibrationsamplitude dieser Anord-
nung, Vorrichtung um eine axiale Bewegung zur ge-
nannten Schwingung in einem Radialplan zu Uber-
fihren, sowie eine auf derselben Seite der Walze
wie die Antriebsvorrichtung (15) angeordnete Ver-
schiebungsanordnung zur Verfligung fiir obenge-
nannte axiale Bewegung, gekennzeichnet davon
dass die Verschiebungsanordnung und die Vorrich-
tung zur Ueberflihrung einer axialen Bewegung in
eine Schwingung sich auf Abstand von einander be-
finden und durch mindestens eine, parallel mit der
drehbaren Welle (1,14), axial verschiebbare Stange
(7,23) angeschlossen sind, so dass die Verschie-
bungsanordnung an der Seite der drehbaren Welle
(14) angeordnet ist und wirkt gegen eine Seite eines
Rotationslagers (8) und die verschiebbare Stange
ist mit der anderen Seite desselben Lagers ange-
schlossen, so dass die Stange nicht mit dem Dreh-
moment belastet wird, das fiir die Rotation des Ex-
zenters verwendet wird.

Die drehbare Exzenteranordnung nach einem der
obenstehenden Patentanspriche dadurch ge-
kennzeichnet dass das fest angeordnete und das
bewegliche Gewicht diegleiche Exzentermasse ha-
ben und dass das bewegliche Gewicht zu einer Po-
sition gefiihrt werden kann, wo die Gewichte im we-
sentlichen sich balancieren so dass die Amplitude
im wesentlichen Null wird.

Die drehbare Exzenteranordnung nach einem der
obenstehenden Patentanspriiche dadurch ge-
kennzeichnet dass eine Feder (11) angeordnet ist,
so dass sie dafur wirkt das bewegliche Gewicht (5)
zu fiihren, so dass die Amplitude verringert wird, und
um zu versichern , dass die Anordnung eine mini-
male Amplitude hat wenn die Rotation gestartet wird.

Die drehbare Exzenteranordnung nach einem der
obenstehenden Patentanspriiche dadurch ge-
kennzeichnet, dass die Verschiebungsanordnung
eine Kolbenanordnung umfaf3t, und vorzugsweise
einen hydraulichen Kolben.
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5.

Die drehbare Exzenteranordnung nach einem der
obenstehenden Patentanspriche dadurch ge-
kennzeichnet, dass sie eine Lenkanordnung hat,
angepaldt die Amplitude nach der Frequenz, d.h. der
Umdrehungszahl zu lenken oder umgekehrt, so
dass die Lagerbelastung im wesentlichen konstant
bleibt.

Die drehbare Exzenteranordnung nach einem der
obenstehenden Patentanspriiche dadurch ge-
kennzeichnet, dass das Rotationszentrum fir das
bewegliche Gewicht (5) versetzt ist gegen den
Schwerpunkt des festen Gewichtes (2).

Die drehbare Exzenteranordnung nach einem der
obenstehenden Patentanspriiche, weiter eine
Sperrvorrichtung (26) umfassend, angeordnet um
das bewegliche Gewicht in der Position mit minima-
ler Amplitude festzuhalten, eine Sperrvorrichtung die
eingerichtet ist von der Zentrifugalkraft bei einer ge-
wissen Schwellenfrequenz ausgeldst zu werden.

Revendications

Dispositif excentrique rotatif arrangé dans le rouleau
d’'un compacteur vibrant et avec un dispositif d’en-
trainement (15) pour I'excentrique disposé a une ex-
trémité du rouleau, dont I'arrangement excentrique
est adapté pour I'ajustement ininterrompu de I'am-
plitude de vibration et comporte un axe rotatif (1,14)
qui se prolonge au centre du rouleau avec au moins
un poids excentrique (2) fixé la-dessus et avec au
moins un poids mobile (5) qui est pivotable relative-
ment au poids fixe entre une position avec I'ampli-
tude maximum et une position avec I'amplitude mi-
nimum pour pouvoir changer I'amplitude de vibration
de 'arrangement, un dispositif pour convertir le mou-
vement axial en ledit pivotement dans un plan radial
et aussi un arrangement de déplacement pour four-
nir ledit mouvement axial disposé du méme c6té du
rouleau que le dispositif d’entrainement (15), carac-
térisé par le fait que 'arrangement de déplacement
et le dispositif pour convertir un mouvement axial en
un mouvement de pivotement sont distancés les uns
des autres etqu'ils sontreliés par l'intermédiaire d’au
moins une tige (7,23) qui est axialement déplagable
paralléle avec I'axe rotatif (1,14) pour que I'arrange-
ment de déplacement soit arrangé a cété de I'axe
rotatif (14), et opére contre un cété d’'un roulement
(8) la tige mobile étant reliée a I'autre c6té du méme
roulement, en sorte que la tige ne soit pas chargée
par le moment de torsion qui méne a tourner I'ex-
centrique.

Dispositif excentrique selon la revendication de bre-
vet précédente, caractérisé par le fait que le poids
fixe et le poids mobile ont la méme masse excentri-
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que et que le poids mobile peut étre guidé a une
position ou les poids s’équilibrent de sorte que I'am-
plitude devienne essentiellement zéro.

Dispositif excentrique rotatif selon I'une quelconque
des revendications de brevet précédentes, caracté-
risé par le fait qu’un ressort (11) est arrangé de
maniére a guider le poids mobile (5) afin que I'am-
plitude diminue et a assurer que le dispositif ait une
amplitude minimum quand la rotation commence.

Dispositif excentrique rotatif selon I'une quelconque
des revendications de brevet précédentes, caracté-
risé par le fait qu’un dispositif de déplacement com-
porte un dispositif de piston et de préférence un pis-
ton hydraulique.

Dispositif excentrique rotatif selon I'une quelconque
des revendications de brevet précédentes, caracté-
risé par un moyen de régulation, adapté a réguler
I'amplitude selon la fréquence, qui est la vitesse de
rotation, ou vice-versa de sorte que la force sur les
roulements soit essentiellement constante.

Dispositif excentrique rotatif selon I'une quelconque
des revendications de brevet précédentes, caracté-
risé par le fait que le centre de rotation du poids
mobile (5) est déplacé vers le centre de gravité du
poids fixe (2).

Dispositif excentrique rotatif selon I'une quelconque
des revendications de brevet précédentes, compor-
tant aussi un systéme de retenue (26) arrangé pour
maintenir le poids mobile dans la position avec 'am-
plitude minimum et adapté de maniére que la rete-
nue soit libérée par la force centrifuge a une fréquen-
ce de seuil donnée.
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