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VIBRATORY ROLLER 
Vibratory rollers are commonly used today for the compac 

tion of soil, asphalt and other ground surface materials. The 
roller vibration is generally created by providing an eccentric 
weight or weights on a power driven rotary shaft extending ax 
ially through the roller drum. Varying dynamic forces are ob 
tained by varying the speed of rotation of the shaft and 
weights. These forces are varied to change the amplitude of 
movement, or the vertical distance of movement, of the roller 
drum relative to the ground surface. 

It is highly desirable that the operator be enabled to accu 
rately control the amplitude of movement. This is due to the 
fact that optimum compaction results are achieved where the 
soil mass is vibrated at or near its resonant frequency. It is well 
known that when a vibrator is operated through a range of 
frequencies (vibrations per minute) with a constant dynamic 
force, there will be one frequency at which the soil will vibrate 
much more strongly than at any other frequency. However, 
with a constant dynamic force the amplitude and frequency of 
vibration are not separable. High frequency (rotation) 
produces high amplitude (vertical movement) and low 
frequency produces low amplitude. Thus the desired degree of 
amplitude control at any given frequency is not possible in 
presently known vibratory rollers. 

In certain situations, such as compaction of a mat of asphalt 
road surface, it is desirable that roller vibration have a high 
frequency but at a low amplitude and in other situations it may 
be desirable to have a low frequency of vibration at a relative 
ly high amplitude. 

It is an object of this invention to provide a vibratory roller 
construction wherein the amplitude of vibration may be con 
trolled independently of the frequency. 
With such objective in mind the invention broadly com 

prises providing the roller drum shaft with an offset hollow 
chamber and a system for varying the amount of liquid in said 
chamber whereby the amplitude of drum vibration created by 
the shaft rotation can be varied atany given speed of rotation. 
The above mentioned and other objects of the invention will 

be brought to light during the course of the following speci? 
cation, reference being made to the accompanying drawings, 
in which 

FIG. 1 is a perspective side view of a self-propelled vibrato 
ry roller embodying the invention. . 

FIG. 2 is an enlarged vertical section through the roller 
drum taken on line 2-2 of FIG. 1 with certain components of 
the vibratory mechanism shown diagrammatically. 
FIGS. 3 and 4 are similar partial cross sectional views 

through the lower portion of the drum to demonstrate the 
relationship between the amount of liquid in the eccentric 
chamber and the amplitude of movement of the drum. 

Referring now more particularly to the drawings reference 
numerals will be used to denote like parts or structural fea 
tures in the different views. A self-propelled vibratory com 
pactor or roller is denoted generally by the numeral 10. It in 
cludes a roller unit 11 and a propulsion unit 12. The propul 
sion unit comprises a body 14 supported upon drive wheels 15 
which are powered by an engine enclosed in housing 16. A 
steering wheel 17 for operating mechanism to relatively adjust 
units 11 and 12 about a connecting vertical pivot axis is con 
trolled from the operator's station 18 as are various hydraulic 
controls 19 and 20. 
The roller unit 11 comprises a frame 21 connected to unit 

12 at the aforementioned pivot axis. The side bars of the frame 
support coaxial bearings 22 (FIG. 2) which jointly journal the 
end portions 24 of a cross shaft denoted generally at 25. A 
cylindrical roller or drum 26 has a pair of parallel circular end 
walls 27 which are interconnected by an annular ground en 
gaging wall 28. Walls 27 have coaxial bearings 29 which are 
journaled respectively on portions 30 of shaft 25 which are 
located just within the end portions 24. It will accordingly be 
understood that shaft 25 is journaled for rotation in frame 21 
and drum 26 is journaled for rotation on the shaft 25. The 
shaft 25 and drum 26 may accordingly rotate at different 
speeds on a common axis. The shaft in fact serves as an axle 
for the drum as the drum is moved over the ground surface. 
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2 
Means are provided for power rotation of shaft 25 and for 

creating vibrations therein during said rotation. A ?uid motor 
34 is suitably mounted on frame 21 and has a driving connec 
tion with one end of shaft 25. Hydraulic fluid is circulated 
between a reservoir (not shown) on body 14 and the motor 34 
through lines 35 and 36. 
At its other end the shaft 25 is provided with an axial 

passageway 37. The end of this passageway is internally 
threaded for connection with a rotating coupling 38. Shaft 25 
is provided with an elongated cylindrical chamber 39 extend 
ing substantially the entire length of the shaft. The chamber is 
offset to one side of the shaft axis so as to be in an eccentric 
position. 
A tube 40 extends from the coupling 38 inwardly through 

passageway 37. A sea] 41 is provided ‘at the end of tube 40 
between the tube and the wall of passageway 37. Radial 
passageways 44 and 45 respectively connect passageway 37 
with chamber 39 on opposite sides of seal 41. 
A liquid transfer chamber 46 is mounted at some point on 

the body 14 and is connected by liquid line 47 with the 
coupling 38. Within the coupling 38 line 47 has open commu 
nication with passageway 37 but not the interior of tube 40. 
Accordingly, liquid may pass from chamber 46, through line 
47, the coupling 38 and passageways 37 and 45 into chamber 
39. 
A supply tank 50 of air under pressure is also mounted on 

body 14. Line 51 connects tank 50 with chamber 46 and has a 
shut-off valve 52 therein. A line 54 extends from tank 50 to 
coupling 38 and connects through the coupling with the interi 
or of tube 40. A controllable shut-off valve 55 is disposed in 
line 54. Accordingly, when valve 52 is open and valve 55 is 
closed air pressure will ?ow into chamber 46 forcing the liquid 
therein out through line 47 and into the chamber 39. On the 
other hand, when valve 52 is closed and valve 55 is open the 
air pressure will flow through line 54, tube 40 and passageway 
44 forcing the liquid in chamber 39 back through passageways 
45 and 37 and line 47 to chamber 46. Chamber 46 is provided 
with a valve 43 which is normally closed but which is opened 
to vent the chamber interior to the atmosphere when the 
system is operated to return liquid to the chamber. Similarly 
line 54 is provided with a bleed valve 53 which is normally 
closed but which is opened to allow air to escape from line 54 
when the system is operated to move liquid from chamber 46 
to chamber 39. Suitable means are provided for operating 
valves 52, 53, 54 and 55 from the operator’s station 18 such as 
by controls 19. 
While the system has herein been described as operated by 

air, other gases under pressure may be used with equal effec 
tiveness. . 

It will be noted that shaft 25 is somewhat enlarged as at 60 
(FIG. 2) on the side which has chamber 39. This is to equalize 
the weight of the shaft around the shaft axis. Accordingly, 
when chamber 39 is empty the shaft is in balance and when 
rotated will not transmit any vibratory forces to the ground. 
When the roller is operated with chamber 39 empty only the 
static forces of the weight of the machine are transmitted to 
the ground. In this condition the rotation of shaft 25 by motor 
34 would serve no useful purpose so it is left in ?xed position 
serving solely as an axle or spindle for the drum 26. 
To produce vibratory forces in the drum, valve 52 is opened 

causing liquid to ?ow into chamber 39. The weight of the 
liquid in the eccentrically located chamber 39 causes shaft 25 
to become out of balance. Accordingly, when the shaft 25 is 
driven by motor 34 the shaft will vibrate by reason of centrifu 
gal force of the added weight and these vibrations will be 
transmitted through bearings 29 to the drum and then to the 
ground G. 
The greater amount of liquid admitted to the chamber 39, 

the greater will be the amplitude of vibration. This is demon~ 
strated in FIGS. 3 and 4. When the chamber is ?lled to near 
capacity, as in FIG. 3, the distance of drum vibration as 
denoted by the facing arrows a-a is substantially greater than 
the distance denoted by arrows b-b in FIG. 4 where the 
chamber 39 has a minimal amount of liquid therein. Thus the 
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amplitude of vibration can be signi?cantly varied at any given 
speed of rotation of shaft 15. 

Inasmuch as the speed of rotation of the shaft can be varied 
from zero to maximum and the amount of fluid in chamber 39 
can be selectively varied, very ?ne control of dynamic forces 
can be obtained. This feature is not present in existing 
mechanisms where amplitude is created by rotational speed 
and accordingly is not separable therefrom. 
The construction described accordingly economically and 

effectively carries out the aforementioned objectives. Having 
now therefore fully illustrated and described the invention, 
what I claim to be new and desire to protect by United States 
Letters Patent is: 

1. In a vibratory roller for compacting soil or the like, and 
having a power driven rotary shaft mounted axially in a 
ground compacting drum, the improvement which comprises, 

a. means forming a hollow chamber mounted on the shaft in 
a position eccentric with respect to the axis of rotation 
thereof, 

. a reservoir of ?uent material, 
c. ?rst conduit means connecting the reservoir to the 
chamber, 

. a source of air under pressure, 

second conduit means connecting said source to the 
chamber, 
third conduit means connecting said source to said reser 
voir, and 
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4 
g. valve means located in said second and third conduit 
means to selectively open or close the same. 

2. In a vibratory roller, 
a. a frame, 
b. a drum journaled on the frame for rolling engagement 

with the ground surface, 
c. a shaft extending axially through the drum, 
(1. power means for rotating the shaft relative to the drum, 
e. means on the shaft fonning a chamber disposed eccentri 

cally with respect to the shaft axis, 
f. a reservoir of liquid material supported by the frame, 
g. a ?rst conduit means connecting the reservoir to the 
chamber, 

h. an air pressure source, 
i. a second conduit means connecting said air pressure 

source to the chamber, 
j. a third conduit means connecting the air pressure source 

to the reservoir, and 
k. valve means located in said second and third conduit 
means to independently and selectively open said source 
to the chamber to move liquid from the chamber through 
the ?rst conduit means from the chamber into the reser 
voir or to open said source to the reservoir to move liquid 
from the reservoir through the ?rst conduit means from 
the reservoir into the chamber. 
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