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ABSTRACT OF THE DISCLOSURE 

The invention is concerned with an unbalanced cen 
trifugal force generator for a vibratory soil compacting 
apparatus, the generator comprising a rotary shaft, a ?rst 
unbalanced eccentric mass mounted on said shaft at a 
?xed distance from said shaft, a second unbalanced eccen 
tric mass, means mounting said second mass on said shaft 
for movement radially thereof whereby said second mass 
can move radially outwardly centrifugally upon rotation 
of said shaft, and spring means opposing said radial out 
ward movement. 

—____ 

The invention relates to an unbalanced centrifugal force 
generator for a vibratory soil compacting apparatus. 

In designing any new soil compacting apparatus it has 
hitherto always been necessary to determine the best c0m~ 
pacting action by performing time consuming and costly 
experiments, which have necessarily been limited to only 
a few frequencies. Although experiments of this kind can 
indicate an optimal frequency for the unbalanced centrif 
ugal force generator, the frequency determined in this 
way is in fact optimal only for certain particular types of 
soil. As soon as the soil compacting apparatus is used for 
compacting other types of soil, or for example rubble, that 
is to say materials of different granularity, moisture and 
the like, a different frequency is likely to be better, which 
again would have to be determined by further experi 
mentation. The result in practice is that the frequency 
used is by no means the optimum. 

Most of the known unbalanced centrifugal force gen 
erators operate at a constant frequency, generating a 
constant unbalanced centrifugal force. As explained above 
an apparatus limited in this way cannot satisfy the re 
quirements over a wide range of operating conditions. In 
some known devices the frequency can be varied, involv 
ing however an increase or decrease of the unbalanced 
centrifugal force proportional to the square of the fre 
quency. This kind of control is of little practical use, in 
the ?rst place because the effect on the soil or rubble re 
sulting from a change in frequency is entirely unpredicta 
ble, and secondly because with increasing frequency and 
an unbalanced centrifugal force which increases with the 
square of the frequency the parts of the apparatus can 
be stressed beyond the permissible limits. 
Unbalanced centrifugal force generators are known in 

which, after the apparatus has been stopped, a part of 
the rotating eccentric mass can be adjusted in position 
relative to the rotary shaft of the apparatus, and relative 
to another part of the mass which is ?xed in position rela 
tive to the shaft. The frequency can also be changed but 
only between two ?xed values. An apparatus of this kind 
therefore still has only a limited range of applications. 

Soil compacting machines are also known which are 
steplessly adjustable in regard to rotational speed and the 
distance between the unbalanced eccentric mass and the 
shaft. However this double adjustment is very costly and 
involves comparatively difficult manipulations by the op 
erator. Machines of this kind have therefore not been 
successful in practice. 
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The object of the present invention is to provide a 

generator for a vibrating soil compacting apparatus which, 
within a limited speed range, allows the speed to be ad 
justed while keeping the unbalanced centrifugal force 
constant. The amplitude decreases with the square of the 
rotational speed. 

In accordance with the invention an unbalanced cen 
trifugal force generator for a vibratory soil compacting 
apparatus comprises a rotary shaft on which are mounted 
a ?rst unbalanced eccentric mass at a ?xed distance from 
the shaft, and a second unbalanced eccentric mass the 
distance of which from the shaft is variable, the second 
mass being mounted relatively to the shaft in such a way 
that centrifugal force tends to move the second mass 
radially outwards, against the influence of a spring. 
The outward movement of the unbalanced mass may 

be limited by an adjustable mechanical stop the distance 
of which from the axis of the rotary shaft is adjustable. 

Preferably, a housing is mounted on the rotary shaft 
and contains the second mass which is guided in its radial 
movement by the inner walls of the housing, a helical 
compression spring acting between the second mass and a 
cover at the radially outermost end of the housing. 
To give the adjustable second eccentric mass a smooth 

radial movement it is preferably damped, for example 
the housing can be ?lled with oil to act as a damper, the 
oil being expelled by the moving mass from one chamber 
into another through a gap provided for this purpose in 
the housing. Alternatively there can be a drilling, pref 
erably of variable diameter, for example by the provision 
of inserts through the adjustable unbalanced mass, to give 
a dash pot effect. 
One example of a generator constructed in accordance 

with the invention is illustrated in the accompanying 
drawings, which is an axial cross section. 
A ?rst unbalanced mass 3 is ?xed to a rotary shaft 1 

by a key 2, so that this ?rst unbalanced mass is ?xed in 
position relative to the rotary shaft, prevented from ro 
tating relative to the shaft and prevented from moving 
toward or away from the shaft. In this example a wall 4 
of a housing mounted on the rotary shaft is integral with 
the ?xed unbalanced mass 3. The housing has a cover 5 
containing an internal annular groove 6. The cover 5 is 
a tight ?t on a ?ange 7 of the wall 4, forming an oil tight 
seal. A helical compression spring 8 is supported at one 
end in the groove 6, which acts as a retaining groove, pre 
venting sideways movement. In cross section, that is to say 
in a plane parallel to the shaft 1 and perpendicular to the 
axis of the housing 4, the housing is circular to facilitate 
obtaining a good ?t between the cylindrical housing 4 and 
a cylindrical unbalanced mass 9, which is capable of slid 
ing radially in the cylindrical housing. The unbalanced 
mass 9 has an annular groove 10, opposite the annular 
groove 6 in the cover of the housing, for accommodating 
the other end of the spring 8. The housing is ?lled with oil, 
there being a drilling 11 allowing the oil to ?ow between 
one face and the other face of the adjustable unbalanced 
mass 9. The drilling or passage 11 may be of variable di 
ameter provided in different inserts, one of which is 
shown at 9a. 

This eccentric force generator allows variation of rota 
tional speed, within certain limits, without any change, or 
with very little change in the resulting centrifugal force. 
The oil used for damping the movement of the adjustable 
unbalanced mass 9 also serves as a lubricant between the 
adjustable unbalanced mass and the inner wall of the 
cylindrical housing 4. 

After removing the cover 5 of the housing, the adjust 
able unbalanced mass 9 and the spring 8 can easily be 
removed and replaced. Maintenance of the apparatus is 
therefore very simple. The dynamic characteristics of 
the ‘apparatus can easily be changed by installing different 
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springs and different adjustable unbalanced masses. The 
spring can have a progressive or a regressive characteris 
tic curve. Instead of a helical spring there can if desired 
be used dish springs, rubber springs, or pneumatic springs. 

I claim: 
1. In a vibratory soil compacting apparatus, an un 

balanced centrifugal force ‘generator comprising a rotary 
shaft, a ?rst unbalanced eccentric mass mounted on said 
shaft at a ?xed distance in a ?rst direction radially from 
the axis of said shaft, a housing mounted on said rotary 
shaft in general alignment tranversely of the shaft with 
the ?rst mass, said housing having a cylinder therein with 
its axis extending in a second direction, diametrically op 
posite the ?rst direction, a second unbalanced mass 
mounted for reciprocation in the cylinder and function 
ing as a piston therein, yieldable means constantly urging 
the second unbalanced mass radially inwardly of the cylin 
der, and a liquid in the cylinder at least substantially ?lling 
the spaces in the cylinder radially inwardly and outwardly 
of the second mass, the parts being so constructed and -' 
arranged that the liquid can pass from one side of the 
second mass to the other upon the creation of a pressure 
difference between the liquid on said two sides of the sec 
ond mass, whereby to damp the radial movements of the 
second mass. 
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2. The apparatus of claim 1, wherein the liquid is oil. 
3. The apparatus of claim 1, wherein the second mass 

has an at least substantially axial passage therethrough 
to provide for the ?ow of liquid from one side of the sec 
ond mass to the other. 

4. The apparatus of claim 3, comprising a replaceable 
insert in a second passage through the second rnass, said 
insert having the ?rst recited passage extending there 
through, whereby the effective area of the ?rst passage 
may be changed by substituting appropriate inserts with 
different sized ?rst passages therethrough. 
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