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[5 7 ] ABSTRACT 
The present invention provides an apparatus for pro 
ducing a variable amplitude vibratory force which is 
particularly useful as a rotatable eccentric for a vibra 
tory roller. The rotatable eccentric comprises ?rst and 
second eccentric ?uid chambers rotatable about a 

‘ common axis of rotation, and adjustable valve means 
1 interconnecting the chambers for controlling the ' 
amount of ?uid transfer between the chambers upon 
rotation .of the eccentric to produce a variable ampli 
tude vib‘iatory force. - 

30 Claims, 7 Drawing Figures 
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APPARATUS FOR PRODUCING VARIABLE 
AMPLITUDE VIBRATORY FORCE 

The present invention relates to an apparatus for pro 
ducing a variable amplitude vibratory force and, more 
particularly, to a rotatable eccentric for use in a vibra 

- tory roller to produce a variable amplitude vibratory 
force upon rotation. 

In the art of vibratory rollers, it is well known to use 
a rotatable eccentric device mounted for rotation 
about the axis of a vibratory roller to impart a vibratory 
force to the roller. In the prior art, vibrating devices in 
corporating liquid ?lled eccentric weights have been. 
developed to vary the amplitude of vibratory forces in 
dependently of the rotational speed of the devices by 
transferring liquid to and from the eccentric weights. 
Some prior art devices have employed external control 
means for performing the required ?uid transfer to and 
from the eccentric weights. These devices have re-' 
quired complicated coupling arrangements to permit 
the ?uid transfer to be controlled by an external mech 
anism, e.g., an air pressure system. Other prior art de 
vices have included manually operable arrangements 
for adjusting the amount of liquid in the eccentric 
weights. The manual arrangements have not been capa- , 
ble of precise and automatic control of the ?uid trans 
fer. 
The present invention provides a rotatable eccentric 

for use in a vibratory roller to produce a variable ampli 
tude vibratory force capable of precise adjustment. In 
contrast to the devices of the prior art, the rotatable ec 
centric requires no external control devices and oper 
ates automatically in response to centrifugal forces 
generated upon rotation of the eccentric. 

In accordance with the present invention, a rotatable 
eccentric for producing a variable amplitude vibratory 
force upon rotation comprises ?rst and second eccen 
tric ?uid chambers‘rotatable about a common axis of 
rotation, and adjustable valve means interconnecting 
the chambers for controlling the amount of ?uid trans 
fer between the chambers upon rotation of the eccen 
tric to produce a variable amplitude vibratory force. In 
a preferred embodiment, the ?rst chamber is a fluid 
reservoir comprising a hollow cylinder having closed 
ends with its axis displaced from the common axis of 
rotation, and the second chamber is mounted on the 
cylinder on the opposite side of the axis of rotationt 
from the axis of the cylinder. Preferably, the adjustable 
valve means comprises an inlet member mounted at 
one end of the cylinder having an inlet ori?ce in ?uid 
communication with the interior of the cylinder and ca 
pable of movement between various radial positions 
relative to the axis of rotation for receiving?uid upon ~ 
rotation of the eccentric, and means for selectively 
moving the inlet member to adjust the inlet ori?ce be 
tween its various radial positions to control the amount 
of ?uid transfer from the ?rst chamber to the second 
chamber. . 

An alternative embodiment of the rotatable eccentric 
of the present invention includes a ?uid reservoir 
chamber and an eccentric ?uid chamber rotatable 
about a common axis of rotation, ?rst adjustable valve 
means interconnecting the reservoir chamber and the 
eccentric chamber for controlling the amount of ?uid 
transferred from the reservoir chamber to the eccentric 
chamber under the action of centrifugal forces gener 
ated upon rotation of the eccentric to produce a vari 
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2 
able amplitude vibratory force, and second adjustable 
valve means interconnecting the reservoir chamber and 
the eccentric chamber for permitting a portion of the 
fluid transferred from the reservoir chamber to the ec 
centric chamber during rotation of the eccentric to re 
turn by gravity to the reservoir chamber upon termina 
tion of the rotation. 
The rotatable eccentric of the present invention elim 

inates the requirement of an external control device for 
controlling ?uid transfer. In addition, the eccentric per 
mits an in?nitely variable vibratory force to be ob 
tained. . 

The accompanying drawings illustrate a preferred 
embodiment of the invention and, together with the de 
scription, serve to explain the principles of the inven 
tion. 

In the drawings: 
FIG. I is a longitudinal section of a vibratory roller 

illustrating a rotatable eccentric constructed in accor 
dance with the principles of the present invention com 
prising a ?uid reservoir, an eccentric ?uid chamber, 
and adjustable valve means interconnecting the eccen 
tric ?uid chamber and reservoir. ' 
FIG. 2 is a vertical section of the rotatable eccentric 

taken along line 2—2 of FIG. 1. ' 
FIG. 3 is an end view of the vibratory roller of FIG. 

I. . 

.FIG.\4 is a sectional view of an alternative embodi 
ment of the adjustable valve means of the rotatable ec 
centric of the present invention. ‘ 
FIG. 5 is a vertical section, similar to FIG. 2, of the 

rotatable eccentric of FIG. 4 showing a front view of 
the adjustable valve means. 
FIG. 6 is a front elevation, partially in section, illus 

trating another rotatable eccentric constructed in ac 
cordance with the principles of the present invention 
in‘cluding a ?uid reservoir chamber, an eccentric ?uid 
chamber, and adjustable valve means in both the reser 
voir chamber and the eccentric chamber. 
FIG. 7_is an end view of the rotatable eccentric of 

FIG. 6. . 

Referring to FIG. 1, a vibratory roller, generally 20, 
is mounted for rotation between a pair of transversely 
spaced roller support arms 22 and 24 of a compacting 
device (not shown) by a pair of bearing assemblies 26 
and 28, respectively. A pair of shaft portions 30 and 32 
is rotatably supported by bearing assemblies 26 and 28, 
respectively. The bearing assemblies include conven 
tional bearing arrangements (not shown) to permit rol 
ler 20 to rotate relative to roller support arms 22 and 
24 and-to permit rotation of shaft portions 30 and 32 
relative to the roller. A pair of rotatable counterweights 
34 and 36 is mounted on shaft portions 30 and 32, re 
spectively, within bearing assemblies 26 and 28. 
Vibratory roller 20 comprises a pair of circular end 

walls 38 and 40 and a cylindrical shell 42 mounted pe 
ripherally on end walls 38 and 40 for compacting en 
gagement with a surface S. End wall 38 is provided with 
a central circular opening 44 for receiving bearing as 
sembly 26. Similarly, end wall 40 is provided with a 
central circular opening 46 for receiving bearing as 
sembly 28. Vibratory roller 20 is thus mounted for rota 
tion about its axis by bearing assemblies 26 and 28. In 
addition, end wall 38 is provided with an opening 48 to 
allow easy access to the interior of vibratory roller 20. 
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As shown in FIG. I, a rotatable eccentric, generally 
50, constructed in accordance with the-principles of 
the present invention, is mounted on shaft portions'3ll 
and 32 for rotation about the axis of vibratory roller 20. 
A ?uid motor (not shown) is coupled to one of the 
shaft portions to impart rotation to the eccentric. 

In accordance with the invention, the rotatable ec 
centric for producing a variable amplitude vibratory 
force comprises ?rst and second eccentric ?uid cham 
bers rotatable about a common axis of rotation. In a 
preferred embodiment, the geometric axes of the 
chambers are located at diametrically opposed posi 
tions relative to the axis of rotation and are spaced at 
different distances from the axis of rotation. As embod 
ied and shown in FIG. l, rotatable eccentric 55) in 
cludes a ?rst ?uid chamber 54} comprising a hollow cyl 
inder 56 provided with circular end plates 58 and 60 to 
close the ends of the cylinder. A sleeve @2 is mounted 
on end plate 58 at a position displaced from the axis of 
the cylinder and is coupled to shaft portion 30 by a pair 
of pins 643. .Similarly, a sleeve as is mounted on end 
plate 60 in axial alignment with sleeve 62 and is cou 
pled to shaft portion 32 by a pair of pins 68. 
Rotatable eccentric 50 also includes a second ?uid 

chamber 70 comprising a generally rectangular housing 
72 and rectangular end walls 74 and 76. As shown in 
FIGS. l and 2, rectangular housing 72 and end walls ‘741 
and 76 are mounted in ?uid-tight engagement on the 
outer surface of cylinder 56 at a position diametrically 
opposed to the axis of cylinder 56 in relation to the rol 
ler axis. Chamber 54 acts as a ?uid reservoir to supply 
?uid'to eccentric chamber 70. 

In accordance with the invention, the rotatable ec 
centric includes adjustable valve means interconnect 
ing the chambers for controllingvthe amount of ?uid 
transfer between the chambers upon rotation of the ec 
centric to produce a variable amplitude vibratory 
force. As illustrated in the embodiment shown in FIG. 
l, a control valve, generally 80, is mounted on end 
plate 58 of cylinder 56. The control valve includes an 
inlet member in the form of a tube 82 rotatably 
mounted in a passage provided in a valve block 34 se 
cured to end plate 58. Inlet tube $2 extends into cylin 
der 56 through a passage provided in end plate 58. The 
inlet tube includes a bent portion 86 provided with an 
inlet ori?ce 88 capable of movement between various 
radial positions within cylinder 56 relative to the axis 
of rotation. A handle 90 is coupled to the opposite end 
of tube '82 to enable the tube to be selectively rotated. 
Handle 90 thus provides means for selectively moving 
the inlet member, i.e., rotatable tube 82, to adjust inlet 
ori?ce 88 between its various radial positions. 
As shown in FIG. 1, valve block 84 includes a pas 

sageway 92 extending from the passage in the valve 
block for receiving inlet tube 82 to the lower end of the 
valve block. Tube 82 is provided with an opening (not 
shown) in ?uid communication with passageway 92 to 
permit ?uid admitted to tube 82 through inlet ori?ce 
88 to ?ow into the passageway. 
Conduit means for coupling the adjustable valve 

means to the second ?uid chamber is embodied as a 
conduit 94 extendingfrom the lower end of valve block 
843 to a ?uid inlet as provided in housing '72 of eccen 
tric ?uid chamber 70. Conduit 94 permits ?uid transfer 
from reservoir chamber 5t through inlet tube 82, pas~ 
sageway 92 and fluid inlet 96 to eccentric ?uid cham 
ber 70. An air vent in the form of a tube 97 extending 
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through the side wall of cylinder 56 is provided to per 
mit air located within reservoir chamber 54 and eccen 
tric chamber 70 to be displaced between the chambers 
upon ?uid transferto equalize the pressures in the 
chambers. 
A baffle plate 98 (FIGS. 1 and 2) is mounted within 

reservoir chamber 54. The baffle plate extends radially 
inward from the lower portion of the side wall of cylin 
der 56. A plurality of struts 99 (FIG. -1) is provided to 
maintain baffle plate 98 in a rigid position within the 
cylinder. The purpose of the baffle plate is to restrict 
?uid movement in the reservoir chamber during rota 
tion of eccentric 50. As shown in FIG. 1, baffle plate 
9% includes a plurality of spaced openings 100 formed 
in its lower edge to allow limited ?ow to opposite sides 
of the baffle plate. 

In a preferred embodiment of the rotatable eccentric, 
conduit means is provided for coupling the ?rst and 
second chambers to permit ?uid transferred from the 
?rst chamber to the second chamber during rotation of 
the eccentric to drain into the ?rst chamber upon ter 
mination of the rotation. As shown in FIGS. 1 and 2, 
this conduit means is embodied in rotatable eccentric 
50 as a pair of ball check valves 101 and 102 mounted 
in openings formed in cylinder 56 at the lower end of 
chamber 70. Referring to FIG. 2, ball check valve 101 
comprises a hollow cylindrical body 104 having an 
opening 105 of reduced size at its upper end to provide 
a valve seat. A ball 106 is located within hollow cylin 
drical body 104, and a pin 107 extends across the hol 
low cylindrical body at its lower end. Upon rotation of 
eccentric 50, ball 106 is driven by centrifugal force into 
contact with the valve seat to prevent ?uid ?ow from 
eccentric chamber 70 to reservoir chamber 54. When 
rotation of the eccentric is terminated, ball 106 drops 
into a rest position in contact with pin 107 to permit 
?uid transferred to eccentric chamber 70 to drain into 
reservoir chamber 54. Ball check valve 102 is identical 
in structure and operation to ball check valve 101. 

In operation of the rotatable eccentric of FIG. 1, a 
predetermined amount of ?uid is supplied to reservoir 
chamber 54. Control valve 80 is then operated by rotat 
ing handle 90 to position inlet ori?ce 88 of rotatable 
tube 82 in a desired radial position relative to the axis 
of rotation. Upon operation of the ?uid motor (not 
shown), rotatable eccentric 50 is rotated about the axis 
of the vibratory roller. The rotation of eccentric 50 
causes the ?uid in reservoir chamber 54 to adopt a gen 
erally annular configuration (indicated by shaded re 
gion 108 in FIG. 2) about the axis of rotation of cham 
ber 54 as a result of centrifugal forces exerted on the 
?uid. The ?uid located in region 108 ?ows through 
inlet ori?ce 88 of tube 82, passageway 92, conduit 94, 
and inlet opening 926 into eccentric chamber 70 until, 
as shown in FIG. 2, the inner radius of the ?uid in annu 
lar region l08 coincides with the radial distance of inlet 
ori?ce 88 from the axis of rotation. This radial distance 
can be selectively varied by rotation of handle 90 to 
move inlet ori?ce 88 of tube 82 to different radial posi 
tions within reservoir chamber 54 to thereby control 
the amount of ?uid transferred from the reservoir 
chamber to eccentric chamber 70. . 
The ?uid transferred to eccentric chamber 70 also 

adopts a generally annular con?guration (indicated by 
shaded region ill) in FIG. 2). This ?uid constitutes an 
eccentric weight that is rotated about the axis of vibra 
tory roller 20. Thus, upon rotation of eccentric 50 
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about the axis of roller 21), a vibratory force is imparted 
to the roller having an amplitude determined by the 
amount of ?uid transferred to eccentric chamber 78 
and the magnitude of counterweights 34 and 36. The 
amplitude of the vibratory force produced by eccentric 
50 can be precisely adjusted by rotating handle 90 of 
control valve 80 to change the position of inlet ori?ce 
88 of tube 82 in reservoir chamber 54 to vary the 
amount of ?uid transferred to eccentric chamber 70. 
Thus, the amplitude of the total vibratory force im 
parted to roller 211 can be increased or decreased by ad 
justment of the control valve. 

In the embodiment of the rotatable eccentric of 
FIGS. 4 and 5, an alternative arrangement is provided 
for securing sleeve 62 to cylinder 56. Referring to F110 
4, a circular opening 118 is formed in end plate 58 of 
cylinder 56 at a position spaced from the common axis 
of the cylinder and end plate. Sleeve 62 extends 
through opening 118 and is secured to end plate 58 in 
a conventional manner, such as by welding. A similar 
arrangement (not shown) is provided at the opposite 
end of cylinder 56 for securing sleeve 66 (FIG. 2) to 
the cylinder. 

In addition, the rotatable eccentric of FIGS. 4, and 5 
incorporates an alternative embodiment of the adjust 
able valve means of the present invention. Referring to 
FIG. 4, a control valve, generally 128, is mounted on 
end plate 58 of cylinder 56. The end plate is provided 
with a circular opening 122 for receiving a generally 
circular valve block 124 of the control valve. The valve 
block is provided with a peripheral groove for mount 
ing an O-ring seal 125 in sealing engagement with the 
side wall of circular opening 122. In addition, valve 
block 124 is provided with an axial passage 126 for ro 
tatably receiving a shaft 128. Shaft 128 includes a pc 
ripheral groove for mounting an O-ring seal 130 in seal 
ing engagement with the interior wall of passage 126. 

Control valve 120 includes an inlet member in the 
form of a disc 132 (FIGS. 4 and 5) provided with an 
inlet ori?ce 134 extending completely through the disc 
at a position spaced radially from the disc axis. Valve 
block 124 is provided with a cylindrical recess 136 
formed on its front surface for receiving disc 132. The 
disc is supported on the inner end of shaft 128 for rota 
tion in cylindrical recess 136. Disc 132 includes a pc 
ripheral groove formed along its outer surface for 
mounting an O-ring seal 138 in sealing engagement 
with the interior cylindrical wall of recess 136. 
As shown in FIG. 4, the outer end of shaft 128 com 

prises a sleeve 140 including a pair of circular openings 
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142 formed at diametrically opposed positions adjacent ' 
to the end of the sleeve. A lock nut 144 is provided to 
maintain shaft 128 within passage 126 of valve block 
124. Shaft 128 is provided with an axial bore for receiv 
ing a bolt 146 to secure disc 132 to the opposite, inner 
end of shaft 128. Referring to FIG. 5, a handle 148 is 
?tted in openings 142 of sleeve 1411 to provide means 
for selectively moving the inlet member, i.e., rotatable 
disc 132, to adjust inlet ori?ce 134 between various ra 
dial positions relative to the axis of rotation. 
Valve block 124 (FIG. 4) includes a ?rst passageway 

150 extending axially from recess 136 and a second 
passageway 152 extending radially from passageway 
‘150 to the lower end of the valve block. Passageways 
150 and 152 receive ?uid admitted into recess 136 
through inlet orifice 134 of disc 132. 

60 

6 
Conduit means for-coupling the adjustable valve 

means to the second ?uid chamber is embodied ‘as a 
conduit 154 extending from the lower end of valve 
block 124 to a ?uid inlet 156-(FIG. 5) provided in the 
housing of eccentric ?uid chamber 70. Conduit 154 
permits ?uid transfer from reservoir chamber 54 
through ori?ce 134 of rotatable disc 132, recess 136, 
passageways 1511 and 152, and ?uid inlet 156 to the ec 
centric fluid chamber. As shown in FIG. '5, the rotat 
able eccentric includes a pair of ball check valves 101 
and 1112 identical in structure and operation to the ball 
check valves of the rotatable eccentric of FIG. 2. 
The operation of the rotatable eccentric of FIGS. 4 

and 5 is substantially the same as the operation of the 
rotatable eccentric of FIGS. 1 and 2 previously de 
scribed. Initially, a predetermined amount of ?uid is 
supplied to reservoir chamber 54. Control valve 120 is 
then operated by rotating handle 148 to position inlet 
ori?ce 134 of rotatable disc 132 in a desired radial po 
sition relative to the axis of rotation. 
When the eccentric is rotated, the ?uid in reservoir 

chamber 54 adopt a generally annular con?guration 
(indicated by shaded region 158 in FIG. 5) about the 
axis of rotation of reservoir chamber 54 as a result of 
centrifugal forces exerted on the ?uid. The ?uid lo 
cated in region 158 ?ows through inlet ori?ce 134 of 
disc 132, recess 136 and passageways 150 and 152 in 
valve block 124, conduit 154, and ?uid inlet 156 into 
eccentric chamber 70 until, as shown in FIG. 5, the 
inner radius of the ?uid in annular region 158 coincides 
with the radial distance of inlet ori?ce 134 from the 
axis of rotation. This radial distance can be selectively 
varied by rotation of handle 148 to move inlet orifice 
134 to different radial positions within reservoir cham 
ber 54 to thereby control the amount of ?uid trans 
ferred from the reservoir chamber to eccentric cham 
ber 70. i 

The ?uid transferred to eccentric chamber 70 also 
adopts a generally annular con?guration (indicated by 
shaded region 160 in FIG. 5). This ?uid constitutes an 
eccentric weight that produces vibratory forces as a re 
sult of rotation of the eccentric. The amplitude of the 
vibratory force produced by the eccentric can be pre 
cisely adjusted by rotating handle 148 of control valve 
120 to change the position of inlet ori?ce 134 of disc 
132 in reservoir chamber 54 to vary the amount of ?uid 
transferred to eccentric chamber 70. Thus, control 
valve 121) permits the amplitude of the vibratory forces 
generated by the eccentric to be selectively increased 
or decreased as desired. 
FIGS. 6 and 7 illustrate an alternative embodiment of 

the rotatable eccentric of the present invention includ 
ing a fluid reservoir chamber and an eccentric ?uid 
chamber rotatable about a common axis of rotation, 
and adjustable valve means located in both the reser 
voir chamber and the eccentric chamber. Referring to 
FIG. 6, ?uid reservoir chamber 54 and eccentric ?uid 
chamber 70 are identi?ed by the same reference nu 
merals used in the discussion of the previous embodi 
ments. Reservoir chamber 54 is provided by cylinder 
56 having end plates 58 and 60 secured at its opposite 
ends. Sleeves 62 and 66 are mounted on end plates 58 
and 611, respectively, at positions displaced from the 
axis of cylinder 56 to support the eccentric for rotation 
about the axis of a vibratory roller (not shown). Eccen 
tric ?uid chamber 70 is provided by a generally rectan 
gular housing 72 including end plates 74 and 76. The 
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eccentric chamber is mounted on cylinder 56 on the 
opposite side of the axis of rotation from the axis of the 
cylinder. 
An air vent in the form of a tube 97 mounted in open 

ing formed in cylinder 56 is provided for interconnect 
ing reservoir chamber 54 and eccentric chamber 70 to 
allow air displacement between the reservoir and ec~ 
centric chambers. In addition, a baffle plate 98 is 
mounted within reservoir chamber 54. The baffle plate 
extends radially inward from the lower portion of the 
side wall of cylinder 56, and a plurality of struts 99 is 
provided to maintain the baf?e plate in a rigid position 
in the cylinder. The purpose of baffle plate 98 is to re 
strict ?uid movement in cylinder 56 during rotation of 
the eccentric. Baffle plate 98 includes a plurality of 
spaced openings 190 formed in its lower edge to allow 
limited ?uid ?ow to opposite sides of the baf?e plate. 

In 'accordance with the invention, the eccentric in 
cludes ?rst adjustable valve means interconnecting the 
reservoir chamber and the eccentric chamber for con 
trolling the amount of fluid transferred from the reser 
voir chamber to the eccentric chamber under the ac 
tion of centrifugal forces generated upon rotation of 
the eccentric to produce a variable amplitude vibratory 
force. The first adjustable valve means is embodied in 
the rotatable eccentric of FIG. 6 as a ?rst control valve, 
generally 181), substantially identical to control valve 
120 of FIG. 4. Control valve 180 (FIG. 6) includes an 
inlet member in the form ofa rotatable disc 182 having 
an inlet ori?ce 184 in ?uid communication with reser‘ 
voir chamber54. Inlet ori?ce 184 extends completely 
through rotatable disc 182 at a position spaced radially 
from the axis of the disc. 
Disc 182 is received in a recess 186 formed in a valve 

block 188 mounted in an opening provided in end plate 
58. A shaft 190 is rotatably received in an axial passage 
formed in valve block 188. A gear wheel 192 is secured 
to the outer end of shaft 190, and disc 182 is supported 
on the opposite end of the shaft for rotation in recess 
186. A ?rst passageway 194 extends axially from recess 
186 into valve block 188, and a second passageway 196 
extends radially from passageway 194 to the lower end 
of the valve block. ' . 

First conduit means for coupling the first adjustable 
valve means to the eccentric chamber is embodied as 
a conduit 198 extending from the lower end of valve 
block 188 to a fluid inlet 2011 provided in housing 72 
of eccentric chamber 70. Conduit 198 permits ?uid to 
be transferred from reservoir chamber 54 through ori 
?ce 184 of disc 182, recess 186, passageways 194 and 
196, and fluid inlet 200 to the eccentric chamber. 

In accordance with the invention, the rotatable ec 
centric includes second adjustable valve means inter 
connecting the reservoir chamber and the eccentric 
chamber for permitting a portion of the fluid trans 
ferred from the reservoir chamber to the eccentric 
chamber during rotation of the eccentric to return by 
gravity to the reservoir chamber upon termination of 
the rotation. As embodied in FIG. 6, a second control 
valve, generally 210, similar to control valve 180, is 
provided in eccentric ?uid chamber 711. Control valve 
210 includes an inlet member in the form ofa rotatable 
disc 212 having an inlet ori?ce 214 in‘?uid communi 
cation with eccentr'ic ?uid chamber 70. Inlet ori?ce 
214 extends completely through disc 212 at a position 
spaced radially from the axis of the disc. 
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8 
Disc 212 is received in a recess 216 formed in a valve 

block 218 mounted in an opening provided in end wall 
74. A sleeve 222 (FIG. 6) extends outward from valve. 
block 218, and a shaft 224 is rotatably received within 
sleeve 222 and an axial passage provided in the valve 
block. A gear wheel 226 is secured to the outer end of 
shaft 224 and disc 212 is supported on the opposite end 
of the shaft for rotation in recess 216. Gear wheel 226 
of control valve 210 is located in vertical alignment 
with gear wheel 192 of control valve 180. 
Second conduit means for coupling the second ad 

justable valve means to the interior of the cylinder is 
embodied as tube 220 extending downward from recess 
216 into reservoir chamber 54 through openings pro 
vided in valve block 218 and cylinder 56. Tube 220 al 
lows ?uid received‘ by recess 216 through inlet orifice 
214 of disc 212 to return by gravity to cylinder 56. 
As shown in FIG. 6, a‘dial 228 is mounted on shaft 

224 for rotation with the shaft and gear wheel 226. The 
dial is provided with markers (not shown) for indicat 
ing the position of inlet ori?ce 214 in eccentric cham 
ber 70. A pointer 230 is mounted on sleeve 222 and ex 
tends across the top of dial 228 to allow adjustment of 
control valve 210 to set its inlet ori?ce to a desired po 
sition by rotating dial 228 to align the corresponding 
marker on the dial with the pointer. 
A chain 232 (FIGS. 6 and 7) is provided for coupling 

gear wheels 192 and 226 to rotate the gear wheels si 
multaneously upon rotation of dial 228. .As shown in 
FIG. 7, control valves 180 and 210 are arranged to po 
sition inlet ori?ce 214 of rotatable disc 212 in its lower 
most position in eccentric chamber 70 when inlet ori 
free 184 of disc 182 is located in its uppermost position 
in reservoir chamber 54. On the other hand, when inlet 
ori?ce 214 of rotatable disc 212 is located in its upper 
most position inv eccentric chamber 70, inlet ori?ce 184 
of disc 182 is located in its lowermost position in the 
reservoir chamber. In addition, by rotation of dial 228, 
inlet orifices 184 and 214 can be simultaneously ad 
justed to an in?nite number of intermediate positions. 

In the operation of the rotatable eccentric of FIGS. 
6 and 7, a predetermined amount of ?uid is supplied to 
reservoir chamber 54. Control valves 180 and 210 are 
then simultaneously operated by rotating dial 228 to 
position inlet ori?ces 184 and 214 of rotatable discs 
182 and 212, respectively, in desired radial positions 
relative to the axis of rotation. When the eccentric is 
rotated, the ?uid in reservoir chamber 54 adopts a gen 
erally annular con?guration about the axis .of rotation 
as the result of centrifugal forces exerted on the ?uid. 
The ?uid located in the reservoir chamber. ?ows 
through inlet ori?ce 184 of disc 182, recess 186 and 
passageways 194 and 196 in valve block 188, conduit 
198 and ?uid inlet 200 until the inner radius of the ?uid 
in the annular region in reservoir chamber 54 coincides 
with the radial distance of inlet ori?ce 184 from the 
axis of rotation. This radial distance can be selectively 
varied by rotation of dial 228 to move inlet ori?ce 184 
to di?‘erent radial positions within reservoir chamber 
54 to control the amount of ?uid transferred from the 
reservoir chamber to eccentric chamber 70. 
The ?uid transferred to eccentric chamber 70 also 

adopts a generally annular configuration during rota 
tion of the eccentric. This ?uid constitutes an eccentric 
weight that produces vibratory forces as a result of ro 
tation of the eccentric. The amplitude of the vibratory 
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force produced by the eccentric can be precisely ad 
justed by rotating dial 228 to change the position of 

' inlet ori?ce H84 in reservoir chamber 541 to vary the 
amount of ?uid transferred to eccentric chamber 70. 
Thus, by adjustment of control valve 210 to move inlet 
ori?ce 184 between its various radial positions, the am 
plitude of the vibratory force produced upon rotation 
of the eccentric can be increased or decreased as de 
sired. 
When rotation of the eccentric is terminated, the 

amount of ?uid. that returns from eccentric chamber 70 
to reservoir chamber 54 is determined by setting of 
control valve 210. When, as shown in FIG. 7, inlet ori~ 
?ce 214 of control valve 210 is located in its lowermost 
position, all of the ?uid transferred from reservoir 
chamber 54 to eccentric chamber 70 through control 
valve 180 during rotation of the eccentric will return by 
gravity to the reservoir chamber. When inlet ori?ce 
214 of control valve 210 is located in any other posi 
tion, however, only a portion of the ?uid transferred 
from reservoir chamber 54 to eccentric chamber 70 
will return by gravity through control valve 210 to the 
reservoir chamber. Thus, an amount of ?uid deter 
mined by the setting of valve 210 will remain in eccen 
tric chamber 70 even though rotation of the eccentric 
is completely terminated. Thereafter, when rotation of 
the eccentric is resumed, the ?uid returned to reservoir 
chamber 54 from eccentric chamber 70 will again be 
transferred to the eccentric chamber through control 
valve 180 to produce vibratory forces of a desired am 
plitude. . 

By preventing all of the ?uid transferred to eccentric 
chamber 70 during rotation of the eccentric from re 
turning to reservoir chamber 54 when the eccentric is 
temporarily stopped, the embodiments of FIGS. 6 and 
7 permits the amplitude of the vibratory forces pro 
duced by the eccentric to be stabilized at a desired 
level. This embodiment thus allows a repeated start and 
stop operation of the eccentric with a minimum 
amount of ?uid ?ow between the eccentric chamber to 
the reservoir chamber. 
The invention in its broader aspects is not limited to 

the speci?c details shown and described, and modi?ca 
tions may be made in the details of the rotatable eccen 
tric without departing from the principles of the pres 
ent invention. 
What is claimed is: 
1. A compacting device, comprising: 
a support; 
a roller rotatably mounted on said support; and 
a rotatable eccentric mounted within said roller for 

rotation about the roller axis independently of said 
roller to produce a variable amplitude vibratory 
force upon rotation, said eccentric comprising ?rst 
and second ?uid chambers each eccentrically ro 
tatable about the roller axis independently of rota 
tion of said roller and adjustable valve means inter 
connecting said chambers for controllingv the 
amount of. ?uid transfer between said chambers 
upon rotation of said eccentric to produce a vari 
able amplitude vibratory force. 

2. The compacting device of claim 1, wherein the 
geometric axes of said chambers are located at diamet 

' rically opposed positions relative to the roller axis and 
spaced at different distances from the roller axis. 

3. The compacting device of claim 1, wherein: 
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said ?rst chamber comprises a hollow cylinder having 

closed ends with its axis displaced from the roller 
axis; and 

said second chamber is mounted on said cylinder on 
the opposite side of the roller axisv from the axis of 
said cylinder. 

4. The compacting device of claim 3, wherein said 
adjustable valve means comprises: ' 
an inlet member mounted at one end of said cylinder 
having an inlet orifice in ?uid communication with 
the interior of said cylinder and capable of move 
ment between various radial positions relative to 
the roller axis for receiving ?uid from said cylinder 
upon rotation of the eccentric; and 

means for selectively moving said inlet member to 
adjust said inlet ori?ce between its various radial 
positions to control the amount of ?uid transfer 
from said ?rst chamber to said second chamber. 

5. The compacting device of claim 4, wherein: 
said inlet member of said adjustable valve means 
comprises a tube rotatably mounted in an opening 
formed at one end of said cylinder, said tube in 
cluding a bent portion at one of its ends extending 
into said cylinder to provide said inlet ori?ce; and 
which includes 

conduit means for coupling said adjustable valve 
means to said second ?uid chamber to permit ?uid 
received from said ?rst chamber through said inlet 
ori?ce to be transferred to said second chamber 
upon rotation of said eccentric. 

6. The compacting device of claim 5, wherein: 
said means for moving said inlet member comprises 
a handle connected to the opposite end of said tube 
for rotating the bent portion of said tube to various 
radial positions. 

7. The compacting device of claim 4, wherein: 
said inlet member of said adjustable valve means 
comprises a disc rotatably mounted in an opening 
formed at one end of said cylinder, said inlet orifice 
extending completely through said disc at a posi 
tion spaced radially from the axis of said disc; and 
which includes 

conduit means for coupling said adjustable valve 
means to said second ?uid chamber to permit ?uid 
received from said ?rst chamber through said inlet 
ori?ce to be transferred to said second, chamber 
upon rotation of said eccentric. 

8. The compacting device of claim 4, wherein: 
said adjustable valve means includes a valve block 
mounted in an opening formed at one end of said 
cylinder, said valve block including a recess formed 
on its front surface in ?uid communication with the 
interior of said ‘cylinder; 

said inlet member comprises a disc rotatably 
mounted in said recess formed in said valve block, 
said inlet ori?ce extending completely through said 
disc at a position spaced radially from the axis of 
said disc; and which includes 

conduit means for coupling said adjustable valve 
' means to said second ?uid chamber to permit ?uid 
admitted into said recess in said valve block 
through said inlet ori?ce to be transferred to said 
second chamber upon rotation of said eccentric. 

9. The compacting device of claim 1, which includes: 

conduit means’ for coupling said ?rst and second 
chambers to permit ?uid transferred from said first 
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chamber to said second chamber during rotation of 
said eccentric to drain into said ?rst chamber upon 
termination of the rotation. . 

10. The compacting device of claim 1, which in 
cludes: 
an air vent for interconnecting said ?rst and second 
chambers to permit air located within said cham 
bers to be displaced between said chambers during 
?uid transfer upon rotation of said eccentric. 

ill. The compacting device of claim 3, which in 
cludes: 
a baf?e plate extending radially inward from the in 

terior of said cylinder for restricting ?uid move 
ment in said cylinder during rotation of eccentric. 

12. A compacting device, comprising: 
a support; 
a vibratory roller mounted on said support for rota 

tion about its axis; and 
a rotatable eccentric mounted within said roller for 

rotation about the roller axis independently of said 
roller to produce-a variable amplitude vibratory 
force, said rotatable eccentric comprising 

an eccentric ?uid chamber rotatable about the roller 
axis for producing a vibratory force upon rotation; 

a ?uid reservoir rotatable about the roller axis for 
supplying ?uid to said eccentric ?uid chamber 
under the action of centrifugal forces generated 
upon rotation of said reservoir; and 

adjustable valve means interconnecting said eccen 
tric ?uid chamber and said reservoir for controlling 
the amount of ?uid transfer from said reservoir to 
said eccentric ?uid chamber as a result of the cen 
trifugal forces to permit the amplitude of the ‘vibra 
tory force to be adjusted. I 

13. The compacting device of claim 12, wherein said 
adjustable valve means of said rotatable eccentric com 
prises: 
an inlet member having an inlet ori?ce in ?uid com 
munication with said reservoir and capable of 
movement between-various radial positions relative 
to the roller axis for receiving ?uid under the ac 
tion of the centrifugal forces generated upon rota 
tion of said reservoir; and 

means for selectively moving said inlet member to 
adjust said inlet ori?ce between its various radial 
positions to control the amount of ?uid transfer 
from said reservoir to said eccentric ?uid chamber. 

14. The compacting device of claim 13, wherein said 
rotatable eccentric includes: 
conduit means for coupling said adjustable valve 
means to said eccentric ?uid chamber to permit 
?uid transfer through said inlet member from said 
reservoir to said eccentric chamber. ' 

15. The compacting device of claim 13, wherein: 
said inlet member of said adjustable valve means 
comprises a tube rotatably mounted in an opening 
formed at one end of said ?uid reservoir, said tube 
including a bent portion at one of its ends extend 
ing into said ?uid reservoir to provide said inlet ori 
free; and 
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conduit means for coupling said adjustable valve 
means to said eccentric ?uid chamber to permit 
?uid received from said ?uid reservoir through said 

12 
inlet ori?ce to be transferred to said eccentric ?uid 
chamber upon rotation of said eccentric. 

16. The compacting device of claim 15, wherein: 
said means for selectively moving said inlet member 
comprises a handle connected to the opposite end 
of said tube for rotating the bent portion of said 
tube to various-radial positions in said ?uid reser 
voir; and . 

said vibratory roller'includes an opening formed in 
one of its sides to allow access to said handle. 

17. The compacting device of claim 13, wherein: 
said inlet member of said adjustable valve means 
comprises a disc rotatably mounted in an opening 
formed at one end of said ?uid reservoir, said inlet 
ori?ce extending completely through said disc at a 
position spaced radially from the axis of said disc; 
and which includes 

conduit means for coupling said adjustable valve 
means to said eccentric ?uid chamber to permit 
?uid received from said ?uid reservoir through said 
inlet ori?ce to be transferred to said eccentric ?uid 
chamber upon rotation of said eccentric. 

18. The compacting device of claim 12, wherein said 
‘ rotatable eccentric includes: 

conduit means for coupling said eccentric ?uid 
chamber to said reservoir to permit ?uid trans 
ferred from said reservoir to said chamber during 
rotation of said eccentric to drain into said reser 
voir upon termination of the rotation. 

19. The compacting device of claim 12, wherein: 
said ?uid reservoir comprises a cylindrical chamber 
having its axis displaced from the roller axis; and 

said eccentric ?uid chamber is mounted on said cy 
lindrical chamber at a position diametrically op 
posed to the axis of said cylindrical chamber in re 
lation to the roller axis. 

20. The compacting device of claim 12, which in 
cludes: 
counterweight means mounted for rotation with said 
eccentric about the axis of the vibratory roller. 

21. A rotatable eccentric for producing a variable 
amplitude vibratory force upon rotation, comprising: 
a ?uid reservoir chamber and an eccentric ?uid 
chamber rotatable about a common axis of rota- ‘ 

tion; 
?rst adjustable valve means interconnecting said res 

ervoir chamber and said eccentric chamber for 
controlling the amount of ?uid transferred from 
said reservoir chamber to said eccentric chamber 
under the action of centrifugal forces generated 
upon rotation of the eccentric to produce a vari 
able amplitude vibratory force; and 

second adjustable'valve means interconnecting said 
reservoir chamber and said eccentric chamber for 
permitting a portion of the ?uid transferred from 
said reservoir chamber to said eccentric chamber 
during rotation of the eccentric to return by gravity 
to said reservoir chamber upon termination of the 
rotation. 

22. The rotatable eccentric of claim 21, wherein the 
geometric axes of said ?uid reservoir chamber and said 
eccentric chamber are located at diametrically op 
posed positions relative to the axis of rotation and 
spaced at different distances from the axis of rotation. 

23. The rotatable eccentric of claim 21, wherein: 
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said ?uid reservoir chamber comprises a hollow cyl 
inder having closed ends with its axis displaced 
from the common axis of rotation; and 

said eccentric chamber is mounted on said cylinder 
on the opposite side of the axis of rotation from the 5 
axis of said cylinder. 

24. The rotatable eccentric of claim 21, wherein: 
said ?rst adjustable valve means includes a ?rst inlet 
member having an inlet ori?ce in ?uid communica 
tion with said ?uid reservoir chamber and capable 10 
of movement between various radial positions in 
said ?uid reservoir chamber relative to the axis of 
rotation for receiving ?uid from said ?uid reservoir 
chamber upon rotation of the eccentric; and 

said second adjustable valve means includes a second 15 
inlet member having an inlet ori?ce in ?uid com 
munication with said eccentric chamber and capa 
ble of movement between various radial positions 
in said eccentric chamber relative to the axis of ro 
tation for receiving ?uid from said eccentric cham- 20 
ber upon termination of rotation of the eccentric; 
and which includes 

?rst conduit means for coupling said ?rst adjustable 
valve means to said eccentric chamber to permit 
?uid received by said first inlet member to be trans- 25 
ferred to eccentric chamber; and 

second conduit means for coupling said second ad 
justable valve means to said ?uid reservoir cham 
ber to permit ?uid received by said second inlet 
member to be returned by gravity to said ?uid res- 30 
ervoir chamber. 

25. The rotatable eccentric of claim 23, wherein: 
said ?rst adjustable valve means includes a ?rst valve 
block mounted in an opening formed at one end of 
said cylinder, said ?rst valve block including a re 
cess formed on its front surface in ?uid communi 
cation with the interior of said cylinder, and a ?rst 
disc rotatably mounted in said recess formed in 
said ?rst valve block having a ?rst inlet ori?ce ex 
tending completely through said ?rst disc at a posi> 
tion spaced radially from ‘the axis of said ?rst disc; 
and 

said second adjustable valve means comprises a sec 
ond valve block mounted in an opening formed at 
one end of said eccentric chamber, said second _45 
valve block including a recess formed on its front 
surface in ?uid communication with the interior of 
said eccentric chamber, and a second disc rotat 

' ably mounted in said recess formed in said second 
valve block having a second inlet ori?ce extending 
completely through said second disc at a position 
spaced radially from the axis of said second disc; 
and which includes 

conduit means for coupling said ?rst adjustable'valve 55 
means to said eccentric chamber to permit ?uid ad 
mitted into said recess in said ?rst valve block 
through said ?rst inlet ori?ceto be transferred to 
said eccentric chamber upon rotation of the eccen 
tric; and . 60 

second conduit means for coupling said second ad 
justable valve means to the interior of said cylinder 
to permit ?uid admitted into said recess in said sec 
ond valve block through said second inlet ori?ce to 
be transferred to said cylinder upon termination of 65 
the rotation of the eccentric. 

26. The rotatable eccentric of claim 25, which in 
cludes: 
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means for simultaneously rotating said ?rst and sec 
ond discs to adjust said ?rst and second inlet ori 
?ces to desired radial positions. 

27. The rotatable eccentric of claim 26, wherein: 
said ?rst adjustable valve means includes a shaft ro 

tatably received in a passage extending through 
said ?rst valve block for supporting said first disc 
for rotation in said recess formed in said first valve 
block; 

said second adjustment valve means includes a sec 
ond shaft rotatably received in a passage extending 
through said second valve block for supporting said 
second disc for rotation in said recess formed in 
said second valve block; and 

said means for simultaneously rotating said first and 
second discs includes a ?rst gear wheel secured to 
said ?rst shaft, a second gear ‘wheel secured to said 
second shaft, and a chain for connecting said first 
and second gear wheels for simultaneous rotation. 

28.’The rotatable eccentric of claim 23, which in 
cludes: 
a ba?le plate extending radiallydnward from the in 

terior of said cylinder for restricting ?uid move 
ment in said cylinder during rotation of the eccen 
tric. 

29. A compacting device, comprising: 
a support; 
a roller rotatably mounted on said support; and 
a rotatable eccentric mounted within said roller for 

rotation about the roller axis independently of said 
roller to produce a variable amplitude vibratory 
force upon rotation, said eccentric comprising 
?rst and second ?uid chambers eccentrically rotat 
able about the roller axis independently of rota 
tion of said roller; and 

?uid conduit means interconnecting said cham 
bers, said ?uid conduit means including an inlet 
member located in said ?rst chamber and mov 
able between various positions in said ?rst cham 
ber for controlling the amount of fluid transfer 
from said first chamber to said second chamber 
upon rotation of said eccentric to produce a vari 
able amplitude vibratory force. 

30. A compacting device, comprising: 
a support; 
a vibratory roller mounted on said support for rota 

tion about its axis; 
a rotatable eccentric mounted within said roller for 

rotation about the roller axis independently of the 
roller to produce a variable amplitude force, said 
rotatable eccentric comprising 

an eccentric ?uid chamber rotatable about the roller 
axis for producing a vibratory force upon rotation; 

a ?uid reservoir'rotatable about the roller axis for 
‘supplying ?uid to said eccentric ?uid chamber 
under the action of centrifugal forces generated 
upon rotation of said reservoir; and 

?uid conduit means interconnecting said eccentric 
?uid chamber and said reservoir, said ?uid conduit 
means including an inlet member located in said 
reservoir and movable between various positions in 
said reservoir for controlling the amount of ?uid 
transfer from said reservoir to said eccentric ?uid 
chamber as a result of the centrifugal forces to per 
mit the amplitude of the vibratory force to be ad 
justed. 

* * * * ti: 


