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[57] ABSTRACT

A vibratory compacting machine has a machine
frame, at least two masses which are spring mounted
relative to each other and to the frame, and a vibra-
tion exciting mechanism which is arranged to cause
the masses to vibrate in a push-pull sense with respect
to each other, the arrangement being such that the vi-
brations are substantially balanced and relatively little
stress is placed on the machine frame. The masses
may all be compacting tools which are sprung from
the machine frame and are arranged to impact the
ground. Alternatively one of the masses may be a
compensating mass which is spring mounted betwcen
the machine frame and the other mass which forms a
compacting tool. In a modification of this latter ar-
rangement the compensating mass has portions which
are also arranged to impact the ground so that the
compensating mass doubles as a compacting tool. In
an alternative arrangement the sensitive parts of the
machine are mounted on the machine frame which is
separated from the compacting parts of the machine
by a flexible coupling which is connected to the com-
pacting parts at the center of gravity.

§ Claims, 8 Drawing Figures
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1
VIBRATORY COMPACTING MACHINE

BACKGROUND OF THE INVENTION

This invention relates to vibratory compacting ma-
chines, which are mainly used for compacting soil, of
the kind comprising a machine frame, a compacting
tool which is spring mounted relative to the frame, and
a vibration exciting mechanism for vibrating the com-
pacting tool.

With vibratory compacting machines in general it is
desirable to avoid the transmission of vibrations from
the compacting tool to the machine frame during oper-
ation. Such transmitted vibrations affect the stability of
the machine frame as well as other parts carried by the
frame, and furthermore the vibrations are not pleasant
for the machine operator who is either seated on the
machine frame or is hand guiding the machine depend-
ing on the type of machine being used. The type and ex-
tent of strain produced in the machine frame by such
transmitted vibrations depends greatly on the form of
vibration exciting mechanism used in the machine.
Various forms of vibration exciting mechanism are
known, such as those providing vibration producing
forces by means of mass acceleration, those producing
vibration producing forces by means of elastic defor-
mation, and those providing vibration producing forces
by means of unbalanced centrifugal force generators,
sometimes known as inertial force exciters. Also known
are mechanisms which make use of a motor driven
crank gear to provide the vibration producing forces.

With this latter type of mechanism, the vibration pro-
ducing forces are transmitted to the compacting tool
through a spring, and tensile and compressive stresses
are produced alternately in the spring as a result of the
crank stroke. Although it is known to support the com-
pacting tool and the vibration exciting mechanism from
the machine frame by means of springs, satisfactory
suppression of the transmission of vibration from the
compacting tool to the machine frame during use has
not yet been achieved. This is evident from the fact that
vibratory compacting machines with a crank type of vi-
bration exciting mechanism are invariably made as
light hand guided machines having a dead weight of no
more 100 kilograms. With machines having a dead
weight greater than this the vibrations transmitted to
the machine frame during operation are virtually un-
controllable.

SUMMARY OF THE INVENTION

According to the present invention, such operation-
ally transmitted vibrations in vibratory compacting ma-
chines of the kind described can be very much reduced
if: a compensating mass is spring mounted between the
machine frame and the compacting tool, and the vibra-
tion exciting mechanism is arranged to vibrate the com-
pensating mass and the compacting tool in a push-pull
sense; or there are at least two compacting tools spring
mounted from the machine frame, and the vibration ex-
citing mechanism is arranged to vibrate the tools in a
push-pull sense; or the machine is mobile, having a
tractive unit and a compactor unit including the com-
pacting tool, the vibration exciting mechanism com-
prises exciter means carried by the compactor unit and
a power source for the exciter means carried by the
tractive unit, and there is a connecting member be-
tween the tractive unit and the compactor unit, the
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member being connected to the compactor unit sub-
stantially at its center of gravity.

By arranging that in a vibratory compacting machine
of the kind described there are at least two masses, at
least one of which is a compacting tool, which are
spring mounted relative to each other and to the ma-
chine frame, and that the vibration exciting mechanism
causes the masses to vibrate in a push-pull sense, the
push-pull vibrations may be substantially balanced so
that little vibration is transmitted to the machine frame.
Virtually total compensation occurs when the masses
vibrate in a push-pull sense with equal products of mass
and stroke.

In a particular form of machine of this construction,
a compacting tool is spring mounted from a compensat-
ing mass which in turn is spring mounted from the ma-
chine frame, and the vibration exciting mechanism is
arranged to vibrate the compacting tool and the com-
pensating mass in a push-pull sense, the compensating
mass being arranged to double as a second compacting
tool which in use acts on the surface to be compacted.

Alternatively, the transmission of vibrations to the
sensitive parts of a vibratory compacting machine is re-
duced by separating the sensitive parts from the com-
pacting part of the machine by a flexible coupling by
which power is delivered to the vibration exciter in the
compacting part, and by which the compacting part
may also be moved.

BRIEF DESCRIPTION OF THE DRAWING

Various examples of vibratory compacting machines
in accordance with the present invention will now be
described briefly with reference to the accompanying
diagrammatic drawings, in which

FIG. 1 illustrates a first example having a single com-
pacting tool;

FIG. 2 illustrates a second example which is similar
to the first except that the compacting tool is arranged
to execute oscillatory vibrations instead of linear vibra-
tions;

FIG. 3 illustrates a third example having two com-
pacting tools, one of which doubles as a compensating
mass;

FIG. 4 illustrates a fourth example having three com-
pacting tools:

FIGS. 5 and 6 together illustrate a fifth example
which is similar to the fourth except that the compact-
ing tools are arranged to execute oscillatory vibrations
instead of linear vibrations;

FIG. 7 illustrates a self-propelled machine which is
otherwise similar to the example of FIGS. 5 and 6; and,

FIG. 8 illustrates a seventh example.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In the embodiment shown in FIG. 1, a compensating
mass 2 is spring mounted between a machine frame 1
and a compacting tool 3 by mearns of springs 4 acting
between the frame 1 and the mass 2, and further
springs 5 acting between the mass 2 and the tool 3. A
crank type of vibration exciting mechanism 21 may be
housed in the compensating mass 2 with the crank ar-
ranged to act on the compacting tool 3 through a spring
22. In operation, the vibration exciting mechanism sets
the compensation mass 2 and the compacting tool 3 vi-
brating linearly in opposition to each other, thatisin a
push-pull sense, as indicated by the arrows 6. The stiff-
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ness of the springs 4 is-such that their resistance to the
motion of the compensating mass 2 is lower, and conse-
quently the vibrations of the compacting tool 3 and. of
the compensating mass 2 will not be transmitted to the
machine frame 1 to any great extent.

This is also the case in the second example, repre-
sented in FIG. 2, where the vibration exciting mecha-
nism-causes the compacting tool 3 and the compensa-
tion mass 2 to vibrate in an oscillatory fashion, as indi-
cated by arrows 7, each pivoting about its own axis 8
so that adjacent ends- move alternately towards and
away- from each other as shown-in FIG. 2.:

In the third example, shown-in FIG. 3, the arrange-
ment and operation is similar to that of the first exam-
ple shown in-FIG. 1 except that the:compensating mass
9 which is spring' mounted. from the machine frame is
of inverted U-shape and straddles the compacting tool
10- which is supported from ‘thé mass 9 by springs 11.
The free ends of the mass 9 are arranged to contact the
ground ‘on- opposite sides- of the compacting tool 10,
and hence the compensating mass 9 also acts as a sec-
ond compacting tool.

As with the example shown in FIG. I, the example of
FIG. 3 forms a three mass oscillation system-(compris-
ing the machine frame, the compensating mass, and the
compacting tool), .and undesirable stresses placed on

the: machine frame by operational vibrations can be:

avoided by appropriate ‘selection of the masses of the
members 9 and 10 and arrangements of their support-
ing springs. ‘A machine having the basic construction
shown in FIG. 3 may also be made in which the masses
9 and 10 are arranged to execute oscillatory vibrations.
In the two examples illustrated in FIGS. 4, 5 and 6,
each of three compacting tools 12, 13, and 14 are sup-
. ported side by side from a machine frame by springs 15.
The two outer tools 12 and 14 are similar to each other
and together have a mass equal to that of the-center
tool 13. The machines are provided with vibration ex-
citing mechanisms which generate vibration producing
forces by means of elastic deformations and which are
arranged to vibrate the compacting tools 12 and 14 in
the same mode as each other and to vibrate the other
tool 13 with the same frequencyas the tools 12 and 14
but 180° out of phase, i.e., in a push-pull sense with the
tools 12 and 14. In the example of FIG. 4 the compact-
ing tools are arranged to vibrate linearly, whereas in the
example of FIGS. 5 and 6 the tools are arranged to vi-
brate in an oscillatory fashion about a common axis 16.

In these two examples substantial compensation. of
the reaction forces from the vibration exciting mecha-
nism which is carried by the machine frame is achieved
and it thus becomes possible and practical to construct
a similar machine which is mobile with a built in driving
motor. Such a machine is illustrated diagrammatically
in FIG. 7. In the example shown the three compacting
tools are arranged to vibrate in an oscillatory mode
about an axis 16, although it is just as feasible to ar-
range for the tools to vibrate linearly as in the example
of FIG. 4.

In the example shown in FIG. 8 the compacting tool
and . compensation mass are not mounted directly
below the machine frame, but form a separate unit
which is pivotally connected at its center of gravity 20
to a coupling member 19 which connects the unit to the
machine frame 18 which is constructed as a mobile
tractive unit for propelling the compacting tools. The
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compacting tools are arranged in a similar fashion to
those in the example of FIG. 3 and-carry a vibration ex-
citer. The source-of ‘motive power for the exciter s
however located in the tractive unit 18 ‘and is con-
ducted to the exciter via the coupling member-19: In
this example the vibration exciter will be hydraulically
or electrically driven..

In'all of the examples illustrated the compacting tools
are in the form: of plates or beams, although they may.:
instead.be in:the form of rollers. Similarly, the springs
illustrated between the machine frame, the compensat-
ing mass, and the compacting tools may be simple coil
springs or any other suitable spring systems.

We claim:

1. A vibratory compacting machine comprising:

a machine frame;

a compacting tool;

a compensating mass;

spring means having a low spring stiffness connected
between said frame and said compensating- mass
for supporting said mass from said frame;

means connécted to support said tool from said mass;
and

oscillating vibration means connected between, ‘and
to.each of said compacting tool and said compen-
sating mass for causing said mass-and said tool to
vibrate in phase opposition whéreby no.more than
a small portion of such vibrations is transmitted to
said frame.

2. An arrangement as defined in claim 1 wherein said .
compensating mass constitutes a second compacting
tool of inverted U-shape, straddling: said first-recited
compacting tool and arranged to:-act on the same sur-
face as the first-recited compacting tool.

3. A vibratory compacting machine comprising: a
machine frame;

a pair of first similar compacting tools;

a second compacting tool disposed between said first
tools and equal in mass to the sum of the masses of
said first tools;

spring means supporting each said tool from said
frame; and ‘

oscillating vibration means connected between said
frame and each of said tools for vibrating said first
tools in unison with one another and in phase oppo-
sition to said second tool-so that no more than a
small portion of the vibrations is transmitted to said
frame.

4. An arrangement as defined in claim 3 where said

frame is-a transportable-vehicle.

5. A vibratory compacting machine comprising:

a machine frame in the form of a tractive unit;

a compactor unit having first and second compacting.
tools and spring means connected between said
tools;

oscillating vibration means connected between, and
to.each of, said tools for vibrating said tools in
phase opposition;

flexible coupling means connected between said trac-
tive unit and said compactor unit and connected
for delivering operating powes to said vibration
means, said coupling means being connected to
said compactor unit substantially at the center.of

gravity thereof.
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