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(54) Device for speed synchronisation of two vibrators

(57) The device for the speed synchronisation of two
vibrators consisting of the first and second closed hy-
draulic circuits (13 and 14) to which two control pumps
(11 and 12), two hydromotors (15 and 16) and one pro-
portional throttle valve (18) are connected, when the

mentioned closed hydraulic circuits (13 and 14) with one
by-pass piping (16) drive two vibrators (20 and 21) with
the eccentric weights (22 and 23) and are equipped with
two position sensors (24A and 24B) the signals of which
are sent to the control unit (19).
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Description

Field of Technology

[0001] The invention concerns the arrangement of the
device for the speed synchronisation of two vibrators.

Present Level of Technology

[0002] The currently produced vibratory rollers have
mostly their drum vibrator drive designed as a hydrostatic
drive with the hydromotors of vibrators connected in se-
ries. This series connection generates different speeds
of the first hydromotor and the second hydromotor. The
second hydromotor rotates more slowly due to leakages
of hydraulic oil on the first hydromotor. The different
speeds of vibrators cause the interference of residual
oscillation on the frame of vibratory roller and of acoustic
waves from the oscillating surfaces of drums, which in-
conveniently manifests itself in an undesired increase of
noise level emitted to the machine surroundings, as well
as an increase of vibrations at the driver’s place.
[0003] This problem described above is tackled by Pat-
ent WO No. 02/099199 11 the principle of which is that
the first of the hydromotors connected in series is over-
bridged by a by-pass with a connected valve by means
of which the flow rate of hydraulic oil is controlled on the
basis of the signals from the sensors of the position of
the vibrator eccentric weights over the control unit.
[0004] The disadvantage of the described solution is
the necessity to use two by-passes for the bidirectional
flow of hydraulic oil in the case of the use of two-amplitude
vibrator when the by-pass over the first hydromotor in
the direction of flow is always in operation.
[0005] Another known solution uses for the drive of
vibrators of compaction rollers two separate closed cir-
cuits with control pumps for the drive of front and rear
vibrators mounted in individual drums. The advantage of
this solution consists in the simplicity of selecting a vi-
brating drum when the synchronisation of vibrators is
possible through the proportional control of the capacity
of one or both pumps.
[0006] The disadvantage of this solution is an extreme
demand for the precision of the control of small changes
in the pump flow rate, as in the case of the described
arrangement there is a necessity to control the change
of flow rate in cm3 at a flow rate of around 100 l/min.

Principle of the Invention

[0007] The above-mentioned disadvantages will be re-
moved by a new arrangement of the device for the speed
synchronisation of two vibrators the principle of which is
that the by-pass piping of the hydromotor that is a part
of the closed hydraulic circuit is throttled by a proportional
throttle valve. Further, the first hydromotor as well as the
second hydromotor have the same capacity, when the
first control pump has a higher capacity by approximately

1 to 4% than the second control pump. And further, the
control unit synchronises the mutual position of one ec-
centric weight against the other eccentric weight by
means of two separate position sensors, as well as by
directing the hydraulic liquid to the by-pass piping by
means of the throttle valve.

Layout of Illustrations

[0008] The invention shall be further more closely ex-
plained with reference to the enclosed drawing, where
Fig. 1 shows schematically one of a number of arrange-
ments of the device for the speed synchronisation of two
vibrators.

Examples of the Implementation of the Invention

[0009] The device for the speed synchronisation of two
vibrators, e.g. on the compaction roller, consists of the
drive formed by e.g. a combustion engine 10 driving two
control pumps, namely the control pump 11 and control
pump 12. Both mentioned control pumps are arranged
in tandem. The control pump 11 and the control pump
12 together with the hydromotors 15 and 16 are parts of
the separate closed hydraulic circuits, namely the closed
hydraulic circuit 13 and the closed hydraulic circuit 14.
The first closed hydraulic circuit 13 includes the by-pass
piping 17 interconnecting points A and B situated on both
branch pipes of the closed hydraulic circuit 13 between
the hydromotor 15 and the control pump 11. The by-pass
piping 17 is closed by the proportional throttle valve 18
that is operated by means of the control unit 19.
[0010] The hydromotor 15 drives the vibrator with the
eccentric weight 20 not identified in the drawing, when
the hydromotor 16 drives the other vibrator with the ec-
centric weight 21 that is also not identified in the drawing.
The mutual position of both mentioned eccentric weights
20 and 21 is monitored through the position sensors 22A
and 22B by means of the mentioned control unit 19.
[0011] The operation of the device for the speed syn-
chronisation of two vibrators of the compaction roller is
based on that the control pump 12 of the second closed
circuit 14 has the value of the flow rate of hydraulic liquid
Q2 set by means of a stop (not identified in the drawing)
on a servo-cylinder (not identified in the drawing) for the
required speed of the hydromotor 16. The control pump
11 has the value of the flow rate of hydraulic liquid Q1
set to the value that is higher than the flow rate of hy-
draulic liquid Q2 approximately by 1 to 4%. The capacity
of the hydromotor 15 is equal to the capacity of the hy-
dromotor 16.
[0012] Upon the opening of the proportional throttle
valve 18, the hydromotor 15 begins to rotate more slowly
as a part of the flow quantity of hydraulic liquid Q1 passes
through the by-pass piping 17 between the mentioned
points A and B outside the hydromotor 15. After the re-
quired mutual position of both eccentric weights 20 and
21 has been achieved, the mutual position of the men-
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tioned eccentric weights 20 and 21 is maintained by the
proportional control of the throttle valve 18 and by means
of the comparison of the signals from the position sensors
22A and 22B that are evaluated in the control unit 19.

Industrial Utilisation

[0013] The device for the speed synchronisation of two
vibrators can beneficially be used with all the vibratory
compaction rollers equipped with hydrostatic drive of the
vibrator with circular vibration and two vibrating drums.
The mentioned device significantly reduces the noise lev-
el emitted to the vibratory roller surroundings, as well as
the value of vibrations at the attendant’s place in the ma-
chine cab. The mentioned device also facilitates increas-
ing the parameters of vibration, amplitude, and frequency
of heavier vibratory compaction rollers as for which the
machine outside noise limits the mentioned vibration pa-
rameters.

Claims

1. The device for the speed synchronisation of two vi-
brators consisting of the first and second closed hy-
draulic circuits (13 and 14) including two control
pumps (11 and 12), two hydromotors (15 and 16)
and one proportional throttle valve (18), when the
mentioned closed hydraulic circuits (13 and 14) with
one by-pass piping (16) drive two vibrators (20 and
21) with the eccentric weights (22 and 23) and are
equipped with two position sensors (24A and 24B)
the signals of which are sent to the control unit (19),
is characterised in that the by-pass piping (17) of
the hydromotor (17) that is a part of the closed hy-
draulic circuit (13) is throttled with the proportional
throttle valve (18).

2. The device for the speed synchronisation of two vi-
brators according to paragraph 1 is characterised
in that the hydromotor (15) and the hydromotor (16)
have the same capacity, when the control pump (11)
has a higher capacity by approximately 1 to 4% than
the control pump (12).

3. The he device for the speed synchronisation of two
vibrators according to paragraphs 1 to 2 is charac-
terised in that the control unit (19) synchronises the
position of the eccentric weight (20) to the eccentric
weight (21) by means of the position sensor (22A)
and the position sensor (22B), as well as by directing
the hydraulic liquid to the by-pass piping (17) by
means of the throttle valve (18).
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