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@ A vibrator for compacting soil and the like.

@ The invention relates to a vibrator for compacting soil.

The object of the invention is to provide a vibrator
having an improved manoeuvrability.

The vibrator comprises a bottom plate (8) and a
vibratory element (10} supported thereby. The vibratory
element comprises two in synchronized opposite directions
rotatable shafts (62, 64) driven by hydraulic motors and each
supporting an excentric weight (66, 68). The relative position
of the excentric weights is adjustable in order to impart to the
vibratory element a vibratory motion which has the desired
direction.

The vibratory element (10) comprises two hydraulic
motars {12, 14) connected with each of the shafts which are
connected with each other by means of a device (70, 72) for
transmitting the rotational motion of the one shaft to the
other shaft. At least one portion of the motion transmission
device connected with the one of the shafts is rotatable in
relation to the shaft between two engagement positions
which are positioned at an angle distance from each other.
The vibrator comprises a control device (30) for supplying a
main flow of hydraulic fluid to either the one or the other
hydraulic motor (12, 14). On each occasion the shafts are
driven by the one or the other hydraulic motor, one of the
shafts being thereby driven directly and the other shaft being

driven indirectly through the motion transmission device.
Thereby the portion of the motion transmission device
rotatable in relation to its shaft takes different engagement
positions dependent on whether the portion connected with
the shaft is driven directly by the hydraulic motor connected
with said shaft or indirectly by the hydraulic motor con-
nected with the other shaft.

Fig4a.
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- The present invention relates to a vibrator for vibrating soil. For compacting

crushed ‘rock, earth, sand, street and road paving materials and so on by means of
vibrations there is used a vibrator comprising a bottom plate supported by the

s0il and a v1bratory ‘element supported by the bottom plate for transmitting
v1bratory otjons to the bottom plate. In a previously known vibrator the vibratory

- element comprises two in synchronized opposite directions rotatable shafts driven

by .hydraulic motors and each supporting one excentric weight. When driving the
excentric weights in a rotational motion by means of the shafts there is imparted
a vibratory motion to the vibratory element. By adjusting the relative position

of the excentric weight it is poss1b]e to adjust the d1rect1on of the vibratory
motion in a desired way. When adjusting the relative p051t1on of the excentric
weights in such a way‘that the direction of the vibratory motion forms an angle
with the vertical plane there is provided‘a motion of the vibrator at the same time
as the vibration of the soil takes p]ace. In a previously known vibrator it is’
poss1b1e to adjust said relative pos1t10n between the excentric weights while the

vibrator is working in order to provwde a motion of the vibrator forwards or

batkwards dur1ng the vibration.

A drawback in.previous1y knowh vibrators of the kind described above is that thé
selector device for providing the changing of the relative position of the
excentric weights is complicated and difficult to control. Of course, thiS'provides

_a restriction of ‘the total manoeuvrab111ty of the soil vibrator which in turn-

reduces the poss1b111t1es of operating the vibrator close to obstac]es of d1fferent .

.k1nds

In-accordance therewith it is the.object of the presént invention to provide a
vibrator which by comprising an impéoved device for providing the changing of the
re]atjve position of the excentric weights presents an improved and simp]ifiéd
function and an improved manoéuvrability.

In:brder to.comply with- this object thé vibrator according to the invention is

. characterized in that the vibratory element comprises twbnhydkau]ic motors each
. corinected with one shaft, that the shafts are connected.with each other by means
of;a device for transmitting'the rotational motion of one shafﬁ to the other
'1 shéft, a portion of the motion transmission device connected with at leéast one of

sajd shafts is rotatable in relation to said shaft between two engaging positions
positioned at an angle distance from each other, and that the vibrator compriseg
a control device for supplying a main flow of hydraulic fluid to either of the
two hydraulic motors, the-shafts being on each occasion driven substantially by
the one or the other of the hydraulic motors, the one shaft‘being thereby driven
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directly and the other shaft being driven indirectly through the motion transmission

device, -the portion of the motion transmission device rotatable in relation to its
shaft thereby taking different engagement positions dependent on the shaft being
driven directly by the hydraulic motor connected with this shaft or indirectly
by the fiydraulic motor connected with the other shaft for providing different

. relative rotatjonal positions of the shafts and the excentric weights supported _

thereby.

In a vibrator of this kind the control device can be formed as an electrically
controlled selector valve which can be switched between two positions for supplying
either the one or the other hydraulic motor'a main flow of hydraulic fluid in order
to provide said adjustment or changing of the relative nositions of the excentric
weights. Thus, in a vibrator according to:-the invention it is possible to reverse
the direction ef movement of the vibrator by openating a simple electric switch.

It is recognized that a vibrator, accord1ng to the invention is extremely s1mp]e to
operate and can be operated w1th a great accuracy.

In a preferred embodiment of the vibrator according to the invention the mot1on
transmission device comprises two gears which engage each other, one gear being
fixedly connected with one shaft and the other being connected with the .other - ~
shaft in such a way tnat it is rotatable between two engagement positions positioned

at an angle distance from each other.

In-addition to the fact that the vibrator according to the invention is easy to
Eberate it is also an advantage that the said construction of the vibrator solves
the problem of self-synchronization present in vibraters of said kind. The self-
synchronization provides that the excentric weights take a position in which they
are running in phase with each other and do not take the desired relative position
in which the vibratory motions have the desired direction. In a vibrator according
to-the invention this self-synchronization will not appear as the hydraulic motor
driven through the motion transmission ‘device will provide a breaking action on’

'_;he shaft connected therewith which in turn prov{des thqt_theAengagement positions

which are required for obtaining the desired direction of the vibratory motions
will be maintained on all occasions. '

" The invention is described in the. fo]lowing with reference to the accompanying

draw1ngs Figs. 1a, 1b and 1c are a side view, a p]an view and a front v1ew,
respect1ve]y, of a v1brator according to the invention. Figs 2a and 2b are a p]an
view partly in section a section along line II-II of Fig. 2a a vibratory unit
inE]uded in the vibrator according to the invention. Figs 3a and 3b are schematic
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views of two different operative positions of a hydraulic drive system included in
a vibrator according to the invention. Figs 4a and 4b ‘show portions of an embodi-
ment of a vibratory unit included in the vibrator according to the invention.

The vibrator according the invention and shown in the drawings is intended for
.-vibrating the soil and comprises a top portion 2 and a bottom portion 4 which are
connected with each other by meéns of vibration absorbers 6 schematically shown.
The bottom portion 4 comprises a bottom plate 8 and a vibratory element 10
supported thereby. The vibratory element 10 comprises two hydraulic motors 12

and 14 for driving the vibratory element.

The top portion 2 éomprises.a manoeyvring handle 16, a combustion engine 18 for
driving a hydraulic pump 20 which is connected with the hydraulic motors 12 and

14 for the operation thereof, the top portion 2 also comprises a hydraulic 0il
~ tank having a filling device 24.. -

From the hydraulic di]'tank tHere extends a suction line 26 to the'hydraulic-pump
20. A main pressure Tine 28 extends from the hydrau]ic pump 20 to an electrically
operatéd ééleétor valve 30. From the selector valve 30 there extend a 1inéi32 to
the hydraulic motor 12 and a line 34 to the hydraulic motor 14. By means of the =
selector valve 30 the hydraulic oil pressure can be supplied either to the -
hydraulic motor 12 through the line 32.Qr to.-the hydraulic motor 14 through the.
""1ine 34. Return lines 36 and 38 extend from the hydraulic motors 12 and 14, B
fespective]y, and are connected with each other to a common return line 40 which
extends back to the hydraulic oil tank 22 through a return oil filter 42. A check
valve 44 is connected between the line 32 and the retirn Tine 36, and a check
valve 46 is connected between the,libe 34 and the return line 38. A tank ]ine 48
extends from the selector valve 30. A pressure limiting valve 52 is connected
between the main pressure line 28 and the tank line 48. ’

Thé'manoeuvrjng handle 16 is connectéd with the top portion 2 of the vibrator by

. __meéns of vibration absorbers 53 1imiting the transmission-of the vibratory motions

of the vibrator to the handle. The manoeuvring handle 16 is provided with a control
element for starting and stopping the vibratory motion and a control element 56

“in the form of a pressure switch for switching the selector valve 13 between
'forward and backward movement of the vibrator.

Figs:Za and 2b are schematic views showing the construction of the vibratory unit
10 of the vibrator. The vibratory unit comprises a vibratory housing 60 in which
two shafts 62 and 64 are rotatably journalled. Each shaft 62 and 64 supports an
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excentric weight 66 and 68, respectively. The excentric weights 66 and 68 are
fixedly-connected with the Ehaft.be]onging thereto. The shaft 62 supports a gear
20 unrofatab]y connected with the shaft. The shaft 64 supports a gear 72 which
engages the gear 70. The gear 72 is Fotatab]e in relation to the shaft 64 between
two positions positioned at an angle distance of 180° frgm each other. In these

. positions there is an engagement between contact elements connected with the shaft

and the gear, respectively. The.construction of the contact elements is not shown
in Figs 2a and 2b but is clearly in Figs 4a and 4b. Thus, by rotating the shaft 64
in relation to the gear 22 it is possﬁb1e to provide two different relative
positions between the excentric weights 66 and 68. Thése two relative positions
are constituted by the relative position shown in Figs 2a and 2b and a position

* in which the excentric weight 68 is rotated over an angle of 180° from the position

shown in Figs 2a and 2b while the excentric weight 66.1is in the same position as '
shown in Figs 2a and 2b. '

While the vibratory unit 10 is running either the hydraulic motor 12 or'the‘..
hydraulic motor 14 is supp]ied with hydraulic pressure oil from the hydraulic

pump 20. Thereby, the shaft which is connected with the driven hydraulic motor-
will be driven directly while the other shaft will be driven .indirect1y'fhrougﬁ
the gears 70 and 72. Irrespectively of which hydraulic motor 12 .and 14.is driven’
directly the shafts 62 and'64-w11] be driven in synchronism in opposite directions,
the shaft 62 being driven in the clockwise direction and the shaft 64 being

“driven 1in the counter-clockwise direction according to Fig. 2b. While the shaft:GZ

is -driven directly by the hydraulic motor 12 the shaft 64 is rotdted through the
Qéars 70.and 72, an engagement thereby being provided between the contact members
of .the shaft 64 and the gear 72 in the relative position of the excentric weights
66 and 68 shown in Figs 2a and 2b. In this relative position of the excentric
weights the vibratory element performs a vibratory motion which is directed ...
obliquely upwards to the right and downwards to the left according to Fig. 2b.
Thereby the non-driven hydraulic motor 14 operates as a puﬁp, which creates

a fesistancq against the rotation of the shaft 64 which is sufficient for

) maintaining the engagement between the contacting members. and prevent the so called

self-synchronization.

" Switching of the selector valve 30 provides that the hydraulic bi] pressure is

supplied to the hydraulic motor-14 instead of to the hydraulic motor 12, in turn
providing that the hydraulic motor 12 will rotate the shaft 64 so that the
engaéement between the contact portions of the shaft and the gear 72 is dis-
continued and is restored not until the shaft 64 and therewith the excentric
weight 68 have been rotated over an angle of 180° from the position shown in
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Figs 2a and 2b. In this new relative position between the excentric weights 68 and
66 the shaft 62 with its excentric weight 66 will be driven in synchronism with the
shaft 64 and its excentric weight 68. Because of the changed relative position
between the excentric weights 66 and 68 the direction of the vibratory motions of
the vibratory unit 10 will be changed so that the vibratory unit will in this
. position perform a motion directed upwards to the left and downwards to the right
according to Fig. 2b. Thus, it is possible to adjust the vibratory direction of
the vibratory unit 10 by means of a simp1e switching of the selector valve 30.

In Figs 3a and 3b there is shown the‘hydrau]jc system of the vibrator in the two
~relative positions between the ‘excentric weights 66;and_68 described above. In

Fig. 3a the selector valve 30 is adjusted for'direCting hydraulic pressure oil from
the hydraulic pump 20 and the pressure line 28 to the hydraulic motor 12 through
the line 33. From the hydraulic motor 12 the hydrau]1c 0il flows to the return

line 36 and the return line 40 to the tank 22 through the oil filter 42. Thereby,
the check valve 44 is in a closed position to direct the whole hydraulic o11.f]ow
through the hydraulic motor 12. As described with reference to Figs 2a and.2b the
hydraulic motor 14-4s driven by the hydraulic motor 12 through the gears 70 and’

72 and the shafts 62 and 64. Thereby the hydraulic motor 12 acts as a pump and
circulateshydraulic 0il 4in the clockwise direction in the circuit constituted by~
the hydraulic motor 14, the Tine 38, the check valve 46 and back.to the "hydraulic
motor 14. In order to prevent that the circuit in which the hydraulic motor 14..

s pos1t1oned is emptied because of the ‘pressure drop created by the check va]ve
46 and the hydraulic motor 14 there is provided a.restriction 74 +in the line 40
prov1d1ng substantially the same flow resistance as the check valve 46 and the
hydraulic motor 14. In this position of balance of the pressure drops “in the system
there is no .return flow to the tank 22. through the 1ine 34 and the line 48.

1In order to prevent that a too high pressure is supplied to the hydraulic motors
12 and 14 from the hydraulic pump 20 a pressure 1imiting valve 52 is provided

between the pressure line 28 and the tank line 48j Khen the pressure resistance ‘
_‘1n'the preséure line 28 and/or the lines 32 and 34 is top‘high an overflow takes

p]ace from the pressure line 28 to the tank 22 tnrough the pressure 1imiting Va]ve
52 and the tank 1ine 48. ) - -

.In.Fig. 3b the selector valve 30 is shown in a position for supplying Hydrau]ic
0i1 to the hydréu]ic motor 14 in order to drive this motor directly instead 'of |
direét]y driving the hydraﬁ]ic motor 12. Thus, in the position of the hydraﬁ]ic
system shown in Fig. 3b the .excentric weights 66 and 68 take another relative
poéition than was the case when.the hydraulic system was operated in accordance
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with Fig. 3a. In the position of the hydraulic system shown in Fig. 3b the
hydraulic motor 12 is driven through the gears 70 and 72 and the shafts 62 and 64
for actiﬁg as a pump. As the hydraulic system is operated in equivalent ways in
other respects 'in the positions shown in Figs 3a and 3b there is not required any
detailed description of the operation in the position shown in Fig. 3b.

Figs 4a is @ plan view on an enlarged scale of a portion of the vibratory element
of the vibrator, Fig. 4b is an end view of a detail.of Fig. 4a. In Figs 4a and 4b

“the portions of the vwbratory element hav1ng correspondence 1in F1gs 2a and 2b

are provided with the same reference numera]s as in said Figs with the addition
"a". The shafts 62a and 64a are journalled in the hous1ng 10a by means of con-

" ventional bearings 76. Each shaft 62a and 64a support an excentric weight 66a and

68a,, respectively. A gear 70a is fixedly connected with the shaft 66a. A gear 72a
is positioned on a stub shaft 78 on the shaft 64a. Between the stub shaft 78 and
the hub of the gear 72a there is, pos1t1oned a sleeve 80 supporting a substant1a11y
semi-circular disc 82. The disc 82 is formed with semi- -circular engagement surfaces
84 which are positioned at an angle distance of 180° from each other. The sleeve
80 including the disc 82 is unrotatably connected with the stub shaft 78, while
the gear 72a is rotatably positioned on the sleeve 80. The gear 72a isiprdVided'
with a pin 86 which is adapﬁed to engage the engagement surfaces 84 of the disc 82.
It is recognized that ‘there exists & driving engagement between the shaft 64a and
the gear 72a in two different adjustment posjfioné which are positioned at an angle

-‘distance of 180° from each other. As described above with reference to Figs 2a.and

2b the different relative positions will be taken'dependent on whether the shaft
6da is driven directly by the hydrau]ic'motor connected therewith (not shown in
Fig. 4a) or the shaft 64a is driven by the other hydraulic motor through the shaft
62a and the gears 70a and 72a. ' '

As appears from the above description the vibrator according to the invention is
extreme]y easy to operate because of the fact that the whole operation is prov1ded
by sw1tch1ng a selector valve which in a simple manner 1s operated electrically

and that the hydraulic oil so to say provides an adgustmgnﬁ function by means of
" servo-action. Additionally it is a great advantage that the vibratory element

can be positioned completely enclosed as the vibrator is often operated ina _._

“dustry and smoky atmosphere.

It is recogn1zed that the v7brator can be modified within the scope of the f0110w1ng
claims. For example it is poss1b]e to provide the v1brator w1th more than one
vibratory element, the elements thereby being positioned so that the vibrator is
maﬁéeuvrable for turning in the sidewise directions. It is, of course, also possible
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to adapt the selector valve 30 for manual operation instead of electric operation.
Additiona)ly, it is possible to provide the said engagement positions of the
motion transmission device at another, angle distance than 180°.
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CLAIMS

1. A vibrator for compacting soil comprising a bottom plate (8) and a vibratory
element (10) supported thereby, the vibratory element comprising two in
synchronized opposite directions rotatable shafts (62, 64) driven by hydraulic

. motors and edch supporting an excentric weight (66, 88), the relative position

of the excentric weights being adjustable for imparting to the vibratory element

a vibratory motion which has .a desired direction, characterized

in that the vibratory element (10) comprises two hydraulic motors (12, 14)
connected with each of said shafts (62, 64), that the shafts (62, 64) are connected
with each other by means of a device (70, 72) for transmitting the rotational
motion of the one shaft to the other shaft, at least one portion of the motion
transmission device connected with one of‘the shafts being rotatable in relation
to the shaft between two engagement positions which are positioned at an angle
distance from each other, and that the vibrator comprises a control device (30)
for supplying either to the one or the other hydraulic motor (12, 14) a.main flow
of a hydraulic fluid, the shafts beihg on each occasion driven by the one or-the
other of the hydraulic motors., the one shaft béing driven directly and the other
shaft being driven indirectly through the motion transmission device, the portion
of the motion transmiséion device rotatable in relation to its shaft thereby taking
different engagement positions depeﬁdent on whether the shaft connected with said

portion is driven directly from the hydraulic motor connected with said shaft or
~ indirectly from the hydraulic motor conhected with the other shaft in order to

provide different relative rotational positions of the shafts and the excentric
weights (66, 68) supported thereby.

2. A vibrator as claimed in claim J, characterized in that the
control device is constituted by an electrically operated selector valve (30).
3. A vibrator as claimed in claim.l or 2, characte.rized in that
the motion transmission.device comprises two gears (70, 72), of which one is

_fixedly connected with the one shaft (62) and the other isicqnnetted with the

other shaft (64) in such a way that it is rotatable between "two engagement
positions positioned at an angle distance from each other, the gears engaging each

:other. T

4l A vibrator as claimed in claim 3, characterized in that_{he
engagement pbsitjons are positioned at an angle distance of 180° from each other.

5. A vibrator as claimed in claim3oré4, characterized in that
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the gear (72) which is rotatably connected with the shaft (64) supports a pin

(86) which is adapted to engage one or another of two engagement surfaces (84)
provided on a portion (82) f]xed]y connected with the shaft, when the gear is
rotated in reldtion to the shaft.

6. A vibrator as claimed in claim 5 characte rized in that the pin
(86) and/or the engagement surfatesv(84) are provided with chock-absorbing elements.

7. A vibrator as claimed in any of the preceding claims, ¢ h'a racter-
i’z ed by a hydraulic system having.return lines which downstream the hydraulic
motors are connected with each ‘other to a conmon Tine (4) and that this line is

. provided with a restriction (74).

8. A vibrator as-claimed in any of the preced1ng claims, character~
iz ed in that the hydrau]1c motor which is on each occasion indirectly dr1ven
per se and/or the construction of the circuit in which said motor is running. 1s -
counter-acting said indirect driving that the intended engagement position.is.
ma1nta1ned
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