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UNBALANCED VIBRATOR FOR OSCILLATING 
CONVEYOR OR A VIBRATING SCREEN 

The invention relates to an unbalanced vibrator for 
an oscillating conveyer or a vibrating screen connected 
in suitable manner tov a conveyer or screen for impart 

I ing vibrations thereto, and pertains particularly to vi 
bratory power units driven by an asynchronous poly 
phase motor and provided with at least one pair of asso 
ciated unbalanced masses disposed on the shaft of said 
motor, with the ?rst mass of a pair of said unbalanced 
masses being rigidly fastened to said shaft and with said 
second mass ‘of said pair being movably arranged rela 
tive to said ?rst mass. 
Vibratory power units of this type are known, in 

which the position of the movable mass or weight mem 
ber is changeable by rotating it‘ relative to the ?xed 
mass. In these power units a regulation of the centrifu 
gal forces and, thus due to changes in the vibration am 
plitude, a regulation of the conveying capacity between 
a maximum and a minimum value can be obtained. 
Such regulation can, however, not be effected during 
operation but can be effected only when the unit is at 
rest. If the two masses of a pair or of each pair, if two 
pairs of masses are used, are of equal size, the convey 
ing capacity can be adjusted between a maximum, 
when the two masses are directed equally with respect 
to the motor shaft, and zero, when the two masses are 
oppositely directed i and the generated centrifugal 
forces cancel each other. 
Although a power unit of this type brings a consider 

able advance over earlier power units with single 
masses, in which units the centrifugal forces could not 
be varied, it is unsuitable for applications in which the 
conveying capacity must be regulated during opera 
tion, for instance vif the material has to be conveyed in 
such a manner that it can be dosed. . 

in cases where the conveying capacity must be varied 
during operation, it was therefore necessary to use so 
called “unbalanced cells” driven by motors operated 
by direct current, which type of current is not available 
in most plants utilizing vibrating conveyers or screens. 

There has also been used magnetic vibrating equip 
ment, which can be easily regulated during operation. 
Electro-magnetic vibrators do only operate on 50 Hz or 
100 Hz frequencies. Such high frequencies permit, due 
to the natural frequencies in bending, only limited 
lengths for the conveyers and screens on which the 
units are used. A further disadvantage is that at such 
high exciting frequencies the conveying speed and the 
conveying capacity is relatively low.‘ Moreover electro~ 
magnetic vibrating conveyers are noisy in operation 
and are also rather expensive. - 

It is an object of the invention to provide an inexpen 
sive and simple vibratory power unit with a pair of rela 
tively adjustable masses, which unit can be regulated 
and controlled during operation by varying the centrif 
ugal forces between a maximum value and practically 
zero. . . 

For solving this task a vibratory power unit for vibrat 
ing conveyers and screens comprises an asynchronous 
polyphase motor, at least one pair of associated unbal 
anced masses disposed on the shaft of said motor, with 
the ?rst mass of a pair of said unbalanced masses being 
rigidly fastened to said shaft and with said second mass 
of said pair being movably arranged relative to said ?rst 
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2 
mass, means for controlling and regulating the convey 
ing rate during conveyer operation by varying the rota 
tional speed of said motor between predetermined min 
imum and maximum values, said second mass being 
movably outwardly by centrifugal force against the 
pressure of spring means, said spring means being pre 
stressed in such a manner that said second mass is, at 
rotational motor speeds lower than said minimum 
speed, held in its initial position, and at motor speeds 
between said lower and upper values in positions which 
are radially offset with respect to the axis of said motor 
to an extent depending on the value of said rotational 
motor speed. i 

The asynchronous polyphase motor is preferably a 
normal short circuit rotor motor, i.e., an extraordi 
narily sturdy and yet inexpensive: kindof motor. As 
control means for varying the rotational speed of this 
short circuit rotor motor there can for instance be used 
a controllable or regulatable compensating resistance 
or a transformer or a similar control means, by which 
the supply ‘voltage of the motor can be reduced relative 
to its rated voltage in any desired manner. However, a 
reduction of the supply voltage below a value corre 
sponding to about 80 — 85 percent of the rated motor 
speed is not desirable because the motor would stall, 
inasmuch as the torque produced by too low a voltage 
does not suf?ce anymore to overcome the forces resist 
ing rotation. Whereas in known types of vibrating 
power units the small change in conveying rate or ca 
pacity resulting from such change of rotational speed 
is too small to be of practical interest for the operation 
of vibrating conveyers, this relatively low range of rota 
tional speed available between rated speed and about 
80 — 85 percent of rated speed is, if the unbalanced 
masses are arranged and prestressed by the spring 
means in accordance with the invention, fully suf?cient 
for sensitively regulating the conveying capacity be 
tween a maximum value and practically zero. At a rota 
tional speed of 80 — 85 percent of the rated speed, at 
which the torque produced by the motor, is still barely 
suf?cient to overcome existing resistances - which 
speed has been referred to above as the minimum 
speed - the secondmass is still in its “initial” position, 
which is the position it occupies when the unit is not 
operating. If the motor speed is increased above this 
minimum speed, the second mass will begin to move 
radially outwardly and it reaches its maximum distance 
from the ?rst ?xed mass resp. from the motor axis when 
the rated motor speed is reached. 

If the conveying capacity is to be gradually changed 
during operation between‘the maximum value and 
practically zero, it is of advantage to have, when said 
second mass is disposed in its initial position, the center 
of gravity of the system, which comprises said ?rst and 
second unbalanced masses and said spring means, lo 
cated on the axis of the motor shaft. in this position the 
two masses of a pair are balanced with respect to the 
rotational axis of the motor. Thus no centrifugal forces 
are generated up to the time the lower limit of the con 
trol resp. regulating range has been reached and the vi 
bration amplitude and therefore the conveying capac-_ 
ity is zero up to this lower limit. 
The spring or resilient means comprise at least one 

spring and preferably four prestressed helical springs 
which are interposed between the two masses. The re 
storing force caused by the prestressing already exists 
when the unit is at rest and is, up to the time the mini 
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mum speed is reached, so large that the mass remains 
in its initial position. When the minimum speed limit of 
the regulating resp. controlling range is passed, the cen 
trifugal force acting on the movable second mass will 
be of such magnitude that it surpasses the restoring 
force exerted by the prestressing of the springs, so that 
the second mass is lifted from the ?rst mass. 

It has been'found to be of advantage to con?gurate 
the second mass symmetrically to the motor axis and 
symmetrically to the ?rst mass, which is likewise con~ 
?gurated symmetrically to said axis, and, in addition, to 
provide guiding means for the second mass, so that the 
second mass when lifting off the ?rst mass, can execute 
a predetermined movement. The second mass can for 
instance be guided on the free end of a pin the other 
end of which is rigidly fastened to the ?rst mass. Prefer 
ably two such pins and for masses of relatively large 
width four such pins are provided. This construction is 
also expedient, because the ?xed end of the pin resp. 
pins can simultaneously act as holding or centering 
means for the helical spring or springs. 

In order to obtain always the same position for the 
second mass at any speci?c motor speed between mini 
mum and rated speed, the system should be designed 
in such a way that radial movement of the center of 
gravity of the second mass is a function of the motor 
speed resp. of the corresponding angular velocity. To 
meet this condition at any speci?c motor speed within 
the regulation range, the overall spring constant c of 
the spring means is to be at least equal but preferably 
greater than the product of the mass m of the second 
unbalanced mass and the square of the angular velocity 
wN corresponding to the rated motor speed. For obtain 
ing a de?ned position of the second mass relative to the 
?rst mass at any speci?c number of revolutions, the dis 
tance, which the center of gravity of the second mass 
has in the initial position thereof relative to the rota 
tional axis of the motor, is unequal and preferably 
larger than the amount of linear prestressing of the 
spring means. 

In the manner known for vibratory units of the type 
in which the centrifugal force is not adjustable during 
operation a vibratory unit according to the invention is 
preferably provided with two pairs of unbalanced 
masses arranged on the free ends of the motor shaft in 
overhung position. 

If in an exceptional case the conveying capacity is not 
to be adjustable between the maximum value and zero, 
but between the maximum value and a value which is 
larger than zero, this condition can be met by shifting 
the center of gravity of the mass system comprising the 
second and ?rst mass as well as the interconnecting 
spring means radially outwardly of the motor axis along 
the axis of symmetry of the masses, i.e., in a direction 
towards the second mass. In such an arrangement there 
can already be obtained at the prescribed minimum 
motor speed a centrifugal force of e.g. 80 percent of its 
maximum value, which — in view of the then larger ef 
fective regulation range ~ can be very sensitively 
changed up to the maximum value of 100 percent. If in 
such a case the center of gravity of the system would 
not be moved radially towards the second mass, but 
towards the ?xed ?rst mass, then the centrifugal force 
and therefore the conveying capacity would * when 
the prescribed minimum rotational speed is exceeded 
and the second mass moves away from the ?rst mass - 
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4 
at ?rst decrease to zero and would subsequently in 
crease. 

In comparison with a vibratory unit working with res 
onance a further advantage of the vibratory unit ac 
cording to the invention resides in the fact that in the 
new device the centrifugal force does continuously de 
crease to a marked extent. As a result a stable syn 
chronisation is also obtained in the lower region of the 
regulation range, if two contrarotating vibration 
exciting units are arranged on the vibrating conveyer or 
screen. ' 

The decrease of centrifugal forces in conformity with 
decreased motor speed brings the further considerable 
advantage that a larger speed range is available than is 
the case in devices working with constant centrifugal 
forces, for owing to the lower and steadily decreasing 
centrifugal forces in the lower speed range the resisting 
forces which are to be overcome also become corre~ 
spondingly smaller, so that a smaller motor torque suf 
?ces for preventing the motor from stalling. In conse 
quence thereof the prescribed lower speed can be se 
lected lower than in devices operating with resonance. 

A preferred embodiment of the invention will now be 
described with reference to the drawings. In the draw 
mgs 
FIG. 1 shows in section and in elevation seen in the 

direction of the motor shaft a pair of associated unbal 
ance masses and the spring means interposed there be 
tween with the second mass being shown in its initial 
position; 
FIG. 2 shows a similar view as FIG. 1 of the vibratory 

unit with the second mass in a position corresponding 
to a motor speed intermediate the minimum speed and 
the rated or maximum speed; and 
FIG. 3 is a semi-schematic representation of an asyn 

chronous polyphase motor having a pair of associated 
unbalanced masses adjacent each end of the motor 
shaft and speed regulator for controlling the speed of 
the motor. 

In the drawing, which show end views of the vibration 
exciting power unit seen in the direction of axis 1 of the 
motor shaft'2, only one end of shaft 2 is shown. Actu 
ally this shaft extends outwardly from both ends of the 
motor (not shown). The motor is a short circuit rotor 
motor. On each of the free ends of the motor shaft a 
pair of associated unbalanced masses resp. weight 3, 4 
is supported. Of the pair of masses shown in the draw 
ing the mass 3 referred to herein as the ?rst mass is rig 
idly fastened to the motor shaft. In the embodiment 
shown mass 3 has a slot 7 extending radially outwardly 
from a bore 6. When mass 1 has been properly posi 
tioned by pulling it on the shaft its two portions sepa 
rated by slot 7 are tightly drawn together by a screw 8 
thereby ?rmly fastening mass‘3 on the shaft. The other 
or second mass 4 is arranged in such a way that it is rel 
atively movable to mass 3 resp. to axis 1 from its ini 
tially occupied position shown in FIG. 1 in the direction 
of arrow 9. ' 

The regulation means, designated “speed regulator” 
in FIG. 3, is a transformer with which the supply volt 
age of the motoris regulated. The regulation means isv 
of known type and therefore details thereof need not be 
shown. 
The spring means interposed between the two unbal 

anced masses comprises four prestressed helical com 
pression springs 11 of which only two are shown in the 
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drawing. The other two springs are disposed in back of 
the two springs shown. The center of gravity of the sys 
tem comprising the masses 3, 4 and the springs 11 is, 
if the second mass is in its initial position, located on 
axis 1. This position of the center of gravity is obtained 
by balancing the system. 
The system is so devised that the restoring force of 

the springs 11 which forces the two masses 3, 4 into 
mutual engagement is, owing to the selected prestress 
ing of the springs, of such magnitude ‘that at a motor 
speed It between zero and a predetermined minimum 
speed rim“, the second mass 4 is held in its initial posi 
tion (FIG. ll), inasmuch as the centrifugal force acting 
on mass 4 does not su?ice to overcome the restoring 
force. The predetermined motor speed rim," 
corresponds to that motor speed at which the motor 
torque just suf?ces to overcome the forces resisting a 
rotation of the motor, for instance frictional resistance. 
If the speed is reduced below rim," the motor will stall. 
The speed nm is also the lower speed limit of the regu 
lation range. If by regulation or control the speed is in 
creased to a value between nmin and '1” ‘(rated speed), 
the centrifugal force acting on the second mass 4 is 
larger than the restoring force of the springs. The sec 
‘ond mass 4 will therefore be lifted from the ?rst mass 
3 and will move radially outwardly in the direction of 
arrow 9 against the restoring force which is increased 
by such movement. The system is so devised that within 
the regulation range each speci?c speedgis associated 
with a speci?c position of the second mass relative to 
the ?rst mass. The de?ned outward movement of the 
second mass 4 at a speci?c speed within the regulation 
range is preferably obtained by making the total spring 
constant c of the spring means larger than the product 
of the mass m of the second unbalanced mass and the 
square of the angular velocity wN corresponding to the 
rated speed rzN. Preferably the linear amount of pre 
stressing of springs 11 is smaller than the distance a of 
the center of gravity 8., of the second mass 4 as shown 
in FIG. 1, with said second mass in its initial position. 

As guiding means for the second mass 4 there are 
provided four pins 12 which constitute the free ends of 
the shafts of bolts 13 threadedly connected to a ?ange ‘ 
14 of ?rst mass 3. These pins 12 extend into guiding 
bores 16 provided in the second mass. Of these bolts 
only two are shown, as the other two are disposed in the 
drawing in back of those shown. The heads of the bolts 
13 serve as supporting or centering means for springs 
ll. 
Between the ?rst mass 3 and the second‘ mass 4,’ 

which is con?gurated symmetrically with respect to the 
motor axis 1 and also with respect to the ?rst mass, 
there is provided an elastic buffering layer 17 which is 
?xedly connected as by bonding to ?ange 14 at its side 
19 facing the second mass. This buffering layer 17 
which may consist for instance of polyethylene or a 
suitable rubber prevents chattering of the power unit. 

A corresponding buffering layer 21 is also provided 
on the stop faces of stops 22, in order to prevent chat~ 
tering, when the maximum speed resp. rated speed nN 
has been reached. The stops 22 are parts of bolts 
threadedly connected to mass 4. These bolts, which are 
adjustable by means of nuts 23, also serve for centering 
and supporting the springs 11. Although it would be 
possible to do without such stops, inasmuch as the larg 
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6 
est outward movement of mass 4 is prescribed by the 
rated speed, the provision of such stops is preferred for 
reason of safety. 

In the exceptional case that the available regulation 
range between maximum and practically zero is not to 
be fully utilized and that it is desired to regulate the 
conveying capacity only between a maximum value and 
a fraction of this maximum, for instance 70 percent of 
said maximum, then the mass system can be so devised 
that the center of gravity of the entire system is, when 
the device is in its position of rest shown in FIG. 1, not 
located on the motor axis, but is shifted outwardly in 
the direction of arrow 9 in accordance with the desired 
minimum conveying capacity in the lower region of the 
regulation range. Also in such a case the restoring force 
of the spring means is so selected ‘that the second mass 
4- moves away from the motor axis at the lower speed 
nmin. In the embodiment shown the short circuit rotor 
motor has a rated speed 11,, = 1,470 revolutions/min, 
which owing to the decreasing centrifugal force at de 
creased motor speeds—contrary to known resonant un 
balanced power units ~»‘ cannot only be reduced to a 
value of nmm = 1,270 revolutions/min but, by lowering 
of the voltage, to a value for rim", = 900 -— 1,000 
revolutions/min. This results in a. considerably larger 
regulation range and also in stable synchronised opera 
tion at any speed. 

I For putting the invention into practice normally 
available unbalanced excitingunits can for instance be 
utilized by removing from their shaft ends the relatively 
rotatable unbalanced masses and replacing them by a 
pair of masses arranged in accordance with the inven 
tion. It is therefore possible to equip already operating 
vibratory units in a very simple manner with unbal 
anced masses of the new type. . 

In FIG. 2 the device of FIG. 1 is shown when operat 
ing at a motor speed between minimum speed nmm and 
the maximum speed nmin. As described further above 
the second mass 4 has now moved away from the first 
mass 3 in the direction of arrow 9 with parts 13 and 21 
being still out of engagement, as the rated speed n,,,,-,, 
has not been reached as yet. The axis of symmetry is in 
dicated by the reference numeral 24. 

I claim: 
1. A vibratory power unit comprising a pair of asso~ 

ciated unbalanced masses adapted to be carried by the 
rotatable drive shaft of a prime mover, the ?rst of said 
masses being of generally T-shape in transverse cross 
section and adapted to be rigidly‘ fastened to such a 
drive shaft, the second mass of said masses having a 
generally U-shaped portion in transverse cross section, 
and a portion connecting the free ends of said U 
shaped portion, said second mass being movable radi 
ally outwardly relative to said ?rst mass, said connect 
ing portion having an opening therein of a size to re 
ceive the leg portion of said T-shaped mass with the 
cross portions of the latter disposed within said U 
shaped portion, elongated guide means carried-by said 
cross portions disposed in respective bores in the inter~ 
mediate part of said U-shaped portion, and spring 
means disposed between the respective cross portions 
and said connecting portion, operative to normally 

, maintain said second mass in its inward position, said 
spring means being compressible during rotation of the 
unit in response to centrifugal forces acting on said sec~ 
ond mass, whereby the latter may assume radially out 
wardly offset positions imparting eccentric vibratory 
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action to the unit, which varies with the rotational 
speed of the drive shaft. 

2. Vibratory power unit according to claim 1 wherein 
the center of gravity of the system comprising said ?rst 
and second unbalanced masses and said spring means 
is disposed, when said second mass is in its initial posi 
tion, at the rotational axis of said motor shaft and on 
the axis of symmetry of said masses. 

3. Vibratory power unit according to claim 2 wherein 
the difference in length of the spring means in its nor 
mal and its prestressed state is greater than the distance 
between the axis of said motor shaft and the center of 
gravity of said second mass, when said mass is disposed 
in its initial position. 

4. Vibratory power unit according to claim 1 wherein 
the spring constant of said spring means is unequal to 
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8 
the product of the mass of said second unbalanced 
mass and the square of the angular velocity corre 
sponding to the rated rotational speed of said motor. 

5. Vibratory power unit according to claim 1 wherein 
stop means are provided between said masses for limit 
ing relative movement of the masses away from each 
other when said motor rotates at its rated rotational 
speed. 

6. Vibratory power unit according to claim 5 wherein 
means for supporting the free ends of said spring means 
are so con?gurated that they also act as stop means. 

7. Vibratory power unit according to claim 6 wherein 
at least one of the abutting faces of said stop means is 
covered by a layer of resilient material. 

* =l= * * * 


