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This invention relates to improvements in mia 
chine for compacting granular mass materials. 
The main objects of this invention are: 
First, to provide a machine foi compacting 

granular mass materials such as gravel, sand or 
soil for fills in bridge abutments, paverient 
foundations and in otheir relationis where it is 
desired to compact the mass and minimize Sirik 
ing and other displacement when subjected to 
loads and vibrations incident to traffic. 
Second, to provide a machine for this purpose 

which is highly efficient and at the same tinie 
light, in weight and easily manipulated. 
Third, to provide a machine of this character 

which is self-propelling in ordinary use at a spee: 
desirable for the compacting of loose granular 
materials deposited as a mass. 

Fourth, to provide a machine for compacting 
mass granular materials such as sand, gravel, 
earth and the like which results in the efficient 
compacting thereof with a minimum of manitial 
labor. 

Objects relating to details and economies of the 
invention will definitely appear from the descrip 
tion to follow. The invention is defiiied in the 
claims. - - 

A structure embodying the features of the in 
vention and the manner of carrying out the in 
vention is clearly illustrated in the accompanying 
drawing, in which: 

Fig. 1 a fragmentary perspective view of a ma 
chine embodying my invention in Ö - 2 - . . 
tion to a mass of material to be co 
fill in a bridge abutment, the bridge abu 
and fragments of a biidge being indicated. 

Fig. 2 is a fragmentary side elevation view. 
Fig. 3 is an enlarged fragmentary plan view 

illustrating certain of the structural details. 
Fig. 4 is an enlarged fragmentary view with 

the shoe bars in section on a line corresponding 
to line A-4 of Fig. 2, the vibratory action on the 
mass compacted being indicated by arrows 

Fig. 5 is a fragmentary plan view illus 
the mounting of the vibration producing element. 

Fig. 6 is a fragmentary view of a modified form 
or embodiment of my invention. . . 

Fig. 7 is a fragmentary view of a further modi 
fication or embodiment of the invention. 

In the accompanying drawing f represents a 
bridge abutment and 2 fragments of a bridge. 3 
represents the fill material for the abutment 
which commonly is gravel or a gravelly mixtuire 
of sand and earth or soil. While have illustrated 
the machine in connection with the filling of a 
bridge abutment, it will be understood that it is 
adapted for compacting foundations of various 
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mass material for pavements and the like. It is 
also tiseful in placing concrete foundations, as 
phaltic binders for pavements and the like. 
The embodiment of the invention illustrated comprises a pair of base bars 4 disposed with their 

angles facing upwardly and inwardly of toward 
each other. To the under side of these base bai's 
or bed members I secure a plurality of shoe bars 
5 of angle section arranged with their angles fac 
ing upwardly and iii.edge to edge relation as illus 
trated in the drawing. These shoe bars are fixe 
edly secured to the base bars by welding as cori 
ventionally illustrated at 6. - . . . . v . 

The forward ends of the arms of the shoe bars 
are converged at 7 as best shown in Fig. 3 pro 
viding inclined nose portions for the individual bars and forwardly expanding throat portions 8 
for the downwardly facing channels 9 between the 
bars or formed by the bars. These channels are 
open from front to rear. --- 
To guide the material to the shoe bars I pro 

vide a forwardly inclined nose plate to disposed 
with its upper edges upon the upper ends of the 
shoe bars at their front ends and welded thereto 
as indicated at . The nose plate is further sup 
ported by the brace plates 2 extending from the 
forward base bar to the nose plate and welded 
thereto, the welds not being indicated. This air 
rangement provides a shoe having a plurality 
of downwardly facing channels open from end to 
end thereof. t . . , cr The plate-like pedestals or uprights 3 are 
bolted to the vertical arms of the base bars as at 
4. These pedestals or uprights provide a support 

for the vibrating unit which consists of an elec 
tric motor designated by the nuinéral f 5 and hav 
ing a rotor 6 provided with an unbalancing 
weight it. It will be noted that the axis 6f the 
rotor is arranged centrally relative to the shoe 
and longitudinally of the shoe with its unbalanc 
ing weight forward of the transverse center of 
the shoe. I use the term longitudinal as applied 
to the direction of travel of the machine although 
the shoe of the machine illustrated is Öf greater 
length transversely than longitudinally. 
With this arrangement of the unbalanced 

rotor the mass compacted is subjected to vibra 
tions directed to a substantial extent as indi 
cated by the arrows in Fig. 4 although it will 
be understood that as a matter of fact the vibra 
tions imparted to the material by the walls of 
the shoe bars which are vibrated in a more or 
less orbital path are delivered to the material 
in various directions. The arrangement of the 
unbalanced rotor as described acts to propel the 
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machine forwardly, the commercial machine 
illustrated in the drawing being propelled acroSS 
the mass treated at a rate of four or five feet 
per minute. The operator guides the machine 
preferably by means of flexible cables 24 which 
serve as vibration absorbers, these cables being 
connected to the eyes 25 on the ends of the front 
upright or pedestal 3 so that the machine may 
be guided by a pull on one or the other of the 
cables. If desired the cables may be used option 
ally for propulsion of the machine. 
In the embodiment of the invention shown in 

Fig. 6 the angle shoe bars 8 are arranged to 
face downwardly and are welded to the base bars 
at 9, the edges of the adjacent shoe bars being 
Weided at 20. The embodiment shown in Fig. 4 
is preferred as the shoe bars may be effectively 
welded to the base bars, and it is not necessary 
to Weld the edges as is desirable in the embodi 
ment, shown in Fig. 6. 
The arrangement shown in Fig. 7 is the same 

as that shown in Fig. 6 with the exception that 
the shoe bars 2 are of curved section and they 
are welded to the base bars at 22, adjacent shoe 
bars being welded at their meeting edges 23. 
it will be noted that the bars are arranged SO 
that the face of the shoe consists of a continuous 
series of parallel channels. The walls of the 
channels greatly increase the area of the shoe 
in contact with the material compacted. The 
engagement of the shoe With the material Com 
pacted tends to keep it in a straight path as it 
is advanced as the result of its own Vibration. 
The machine may be operated close to a wall 

or the like. The machine of this invention is 
especially desirable for use in compacting granu 
lar materials such as sand, cinders and gravel, 
and results in a compaction such that detri 
mental settlement does not occur under load, 
and relatively steep slopes may be employed 
without danger of slides. 
Compaction by the use of the machine of this 

invention results in a certain amount of rear 
rangement and interlocking of the particles 
Which cannot be accomplished by heavy loads 
Or pressure compaction or pounding. . Where a 
crushed mass is treated the tendency of the 
pieces to “arch' is largely overcome. I have 
used the term “high frequency' and have ob 
tained satisfactory results at a frequency range 
of 2500 to 5000. It is desirable to vary the fre 
quency with the material treated, but a fre 
quency of 3500 to 4000 is satisfactory for most 
materials, 

it is Ordinarily desirable to take at least two 
passes of the machine over the material to be 
compacted, this insuring that the whole mass 
be subjected to the vibrations. In deep fills the 
machine is desirably used on successive layers of 
ten to fifteen inches in depth. 
The machine illustrated is highly desirable 

for the practice of the invention. 
Having thus described the invention what is 

claimed as new and desired to secure by Letters 
Patent: 

1. In a machine of the class described, the 
combination of a vibratory shoe comprising base 
bars, a plurality of shoe bars of angle section 
welded in edge to edge relation on the under 
sides of Said base bars with their angles facing 
upwardly, said shoe bars coacting to provide a 
plurality of downwardly facing channels open 
from front to rear of the shoe and having down 
wardly diverging walls, the arms of the shoe 
bars being converged towards each other at their 
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4. 
front ends providing nose portions having side 
Walls diverging from each other from the front 
ends of the nose portions rearwardly and pro 
viding forwardly expanding throats for the 
channels, a forwardly inclined nose plate secured 
at its lower edge to the upper edges of the shoe 
bars at their front ends, uprights mounted on 
Said base bars, said base bars being disposed 
adjacent the front and rear ends of said shoe 
bars, means for vibrating said vibratory shoe at 
high frequency comprising an electric motor 
having a rotor provided with an unbalancing 
Weight centrally mounted on said uprights in 
Substantially spaced relation from the shoe bars 
and with the axis of the rotor disposed substan 
tially parallel to said shoe bars and channels 
and with its unbalancing weight located for 
Ward a line disposed transversely of the shoe 
and Centrally between the front and rear ends 
thereof, said shoe bars sloping upwardly at the 
forward ends thereof between said channels to 
facilitate forward movement of the shoe as the 
shoe is vibrated, said shoe bars terminating 
abruptly at the rear thereof for digging into the 
compacted material to prevent rearward move 
ment of the shoe as the same is vibrated, said 
channels open from the front to the rear of 
the shoe facilitating forward travel of the shoe 
in a straight line as the shoe is vibrated, and 
flexible vibration absorbing cables connected in 
laterally Spaced relation at the front of the ma 
chine for guiding and optionally for propulsion 
of the machine. 

2. In a machine of the class described, the 
combination of a vibratory shoe comprising base 
bars, a plurality of shoe bars of angle section 
Welded in edge to edge relation on the under 
sides of Said base bars with their angles facing 
upwardly, said shoe bars coacting to provide a 
plurality of downwardly facing channels Opel 
from front to rear of the shoe and having down 
Wardly diverging Walls, uprights mounted on said 
base bars, said base bars being disposed adjacent, 
the front and rear ends of said shoe bal'S, means 
for vibrating said vibratory shoe at high fre 
cluency comprising an electric motor having a 
rotor provided with an unbalancing Weight cen 
trally mounted on said uprights in substantially 
Spaced relation from the shoe bars and with 
the axis of the rotor disposed Substantially par 
allel to Said shoe bars and channels and with 
its unbalancing weight located forward a line 
disposed transversely of the shoe and centrally 
between the front and rear ends thereof, said 
shoe bars sloping upwardly at the forward ends 
thereof between said channels to facilitate for 
Ward movement of the shoe as the shoe is vi 
brated, said shoe bars terminating abruptly at 
the rear thereof for digging into the Copacted 
material to prevent rearward movement Of the 
shoe as the same is vibrated, said channels open 
from the front to the rear of the shoe facilitating 
forward travel of the shoe in a straight line aS 
the shoe is vibrated, and flexible vibration ab 
Sorbing cables connected in laterally spaced re 
lation at the front of the machine for guiding 
and optionally for propulsion of the machine. 

3. In a machine of the class described, the 
combination of a vibratory shoe Comprising base 
bars, a plurality of shoe bars Of angle Section 
fixedly mounted in edge to edge relation On the 
under sides of Said base bars and coacting to 
provide a plurality of downwardly facing chan 
nels Open from front to rear of the shoe, means 
for vibrating said vibratory shoe at high fre 



5 
quency carried by said base bars and comprising 
a rotor provided with an unbalancing weight 
centrally disposed between the opposite sides of 
the shoe and with the axis of the rotor disposed 
Substantially parallel to said shoe bars and chan 
nels and with the unbalancing Weight located 
substantially nearer to the forward end of the 
shoe than to the rear end thereof, said shoe 
sloping upwardly at the forward end thereof 
between the channels thereof, said channels 
open from the front to the rear of the shoe en 
gaging the compacted material facilitating for 
Ward travel of the shoe in a straight line as the 
shoe is vibrated, and vibration absorbing means 
connected in spaced relation at the front of the 
machines for guiding and optionally for propul 
sion of the machine. 

4. In a machine of the class described, the 
combination of a shoe provided with a plurality 
of downwardly facing channels having down 
Wardly diverging side walls and open from the 
front to rear of the shoe, and means for vibrating 
the shoe at a high frequency comprising a rotor 
having an unbalancing weight, the axis of said 
motor being disposed parallel to said channels, 
and means for supporting the rotor and unbal 
ancing weight on the shoe in substantially ver 
tically spaced relation from the shoe, said un 
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balancing weight being disposed closer to the 
forward end of the shoe than to the rear end 
thereof, said shoe at the forward ends of the 
channels thereof sloping upwardly to facilitate 
forward travel of the shoe as the shoe is vibrated, 
said channels open from the front to the rear 
of the shoe engaging the compacted material 
facilitating travel of the shoe forward in a 
straight line as the shoe is vibrated. 

5. In a machine of the class described, the 
combination of a shoe provided with a plurality 
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6 
of downwardly facing channels open from front 
to rear of the shoe, and means for vibrating the 
shoe at a high frequency comprising a rotor hav 
ing an unbalancing weight, the axis of said 
motor being disposed parallel to said channels, 
and means for Supporting the rotor and unbal 
ancing weight on the shoe in substantially ver 
tically spaced relation from the shoe, said un 
balancing weight being disposed closer to the 
forward end of the shoe than to the rear end 
thereof, said Shoe at the forward ends of the 
channels thereof sloping upwardly to facilitate 
forward travel of the shoe as the shoe is vibrated, 
Said channels Open from the front to the rear 
of the shoe engaging the compacted material 
facilitating travel of the shoe forward in a 
straight line as the shoe is vibrated. 

CORWILL, JACKSON. 
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