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5 Claiins.
1

This invention rélatés to impfovements i nise
chine for compacting grahllar fhass msteridls.

The main ooJects of thls 1nvent10n are

1anular mass materials siich &as gravel sand of
sorl for fills in bridge abutiménts, paveiisiit
foundations and in othei rélations whers it is
desired to compaét the mass a1d minimizé smk—
ing and other dlsplacement when &ibjééted to
loads and vibrations inéident to tigfiic.

Second, to providé & maching f67 this purpose

which is highly efficiérit and at the sdtie tivie
light in weight and easily manipiilated.

Third, to provide a machlne of this éharaster
which is self=propélling in ordmary 188 & o spasd
_desirable for the comoactmg of loose graniular
maierials deposrted as a mass.,

Fourth, to provide a machme for cohpactlnf
mess granular materigls Sucéd as sand, gidve
earth and the liké which résults in the efﬁcrent
compacting theréof with & Hiitimum of maniial
labor.

Chbjects relating to détails and economres of the
invention will deﬁmtely appear from the descr1p~
tion to follow. The invention is défiiéd in the
claims. o . )

A structure embodying the féatutés of thé ihi-
vention and the martinet of carrymg otit the in-
vention is cléarly ilitististed ih the déconipanying
drawing, in which:

Fig. 1 a fragmentary betspéctive Vlew of a ria-

chine embodying my 1nventlon it
tion to g mass of matenal to be (¢
fill in a bridge abutfieént, thé bridge abuitment
and fragments of & biidge bemg lndlcated

Fig. 21s a fragmentary sidé elevation VieWw.

Fig. 3 is an enlarged fragmentary plan view
illustrating certain of the §tFuctiral details,

Fig. 4 is an enlarsed fragmentary view w1th
the shoe bars in section on a line corresponounp
to line !i-4 of Flg 2 the vzbratory actron """"

'atrve 1e1a—

the mounting of thé Vikra producrng element.

Fig. 6 is g ff agmentary F of & miodified forwi
or embodiment 6f my ihvetition. .

Fig. 7 1s & fragmentary view of o FuFther modi=
fication or embodinent of the ifivehtion.

In the accompanyrng arawing | répresents a
bridge abutment and 2 fragménts 6f & Bridge, 32
represents the fill material for thé abuitment
which commonly is gravel of a gravelly mixtiite
of sand and sarth or soil. While T 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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inass material for pavements gnd the like. It is

alSo Ui8éful in placing echeréte foundatrons aga

phaltrc b1nders for pavements and the like.

Thé embodimént of the idvention illustrated
comprises g paif of base bars 4 d1sposed Wwith tHeir
ahgles facing _ubwaidly and inwaidly of toward
each other. To thé tindér side of thésé base birs
of bed mefiibers I secuie g plurahty 8% shos bars
5 of arigle section ar randed with theu argles f&he-
1ng upwardly and 1n edoe to edge 1elatron as 111us=

ediy secured to the base bars by welamo as coﬁ-
véhtionally 1llustrated af §.

The forward ends of the ‘ariis of the shoe bars
are converged at 7 a§ best shown in F1g 3 bro=
vidihg itclinied hosé portihs for the individual
bars and forwardly expandmg throat portions 8
for the downwardly facing channels 9 b‘ een the
bar§ or formed by the baFs. Thesé shannel§ ave
open from front to Fear.

To guide the material 16 thé shoe Bars T pro-
v1de 4 forwardly ificlih&d nose plate 16 dlsposed

with its upper edges upon thé UPDET ends of the -
shoe bars at theéir front énds and welded théereto
as mdrcated at 1. The riose plate i§ further sup=
pottéd By the brace plates {2 extendifig from the
forwatrd base bar to thé nose platé and welded
théreto, the welds hot beitig indiéated. Thi -
rangement provides 4 shos havmg a plurahty
of dowhwardly facihg éhannhels 6pén from end to6
end thereof.

. Thé plate:iikeé pedsstais or uprights (3 aveé
bolted to the Vertical 47niS of tHe base Hars as at
{8. These pedestals or uprights provide & support
foF the vibrating unit which consrsts of an elec-
trrc motor desrgnated by the il meral 15 and hav-

rotor i§ arranged centrally rel' € 1o the shide
and longitudinally of the Shoe Wwith its unbalanc-
ing welght forward of tig transverse cente”
the shoe. T use tH&é terin longrt“ ;
to the d1rect1on of travel of the machme althoiigh
the shos of the mashine lustratéd is 6f giéater

. length transversely than longrtudrnally

Wrth this afraligétient of theé unbalanced
roter the hiass compacted is subJected to vrbra-
tions directed to a substant1al extent as 1nd1-
cated by the arrows . in Frg 4 although it will
be understood that as a-matter of fact the vrbra-
tions 1mparted to the matenal by the walls of
theé shoe bars wh1ch are vibrated in a more of
less orbital path are dehvered to the materlal
in ‘various directions. The arrangement of the
unbaldanced rotof as describied 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 feeb
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 13 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 18 are arranged to
face downwardly and are welded to the base bars
at 19, the edges of the adjacent shoe bars being
welded at 20. The embodiment shown in Fig. 4
is preferred as the shoe hars 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. T is the same
as that shown in Fig. 6 with the exception that
the shoe bars 21 are of curved section and they
are welded to the base bars at 22, adjacent shoe
bars being welded atb their meeting edges 28.
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 a$ sand, cinders and gravel,
and resulis in a compaction such that defri-
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 freguency” 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 2 machine of the class described, the
combination of g vibratory shoe comprising base
bars, g 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 abt 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 g 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 g 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 bhars coacting to provide a
plurality of downwardly facing channels open
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 bars, means
for vibrating said vibratory shoe at high fre-
quency 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 unbealancing 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 compacted
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 ap-
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-
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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 gxis 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 g 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 g 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 chaunels,
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 g machine of the class described, the
combination of a shoe provided with a plurality
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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 enhgaging the compacted material
facilitating travel of the shoe forward in a
straight line as the shoe is vibrated.

CORWILL JACKSON.
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