HYDRAULICALLY DRIVEN VIBRATING DEVICE FOR A VIBRATORY COMPACTING MACHINE
Background of the invention 5The present invention relates to the field of treating the ground by
vibration compacting. The vibration compacting technique consists in causing a penetration unit to
penetrate vertically into the ground, which unit comprises a vibrator device 10 connected to a carrier
via a plurality of tubes having substantially the same diameter as the vibrator device. When the
penetration unjt pRAGTAIREATIA/ R AN YRR MRBIBERUCEAIR NeRIReROIRL CgA i fruses
through the gr%§€%t e effecto improving Its mechanical properties. For example, the
technique is used for compacting a volume of ground that is constituted, for example, of grains, such
as sand. More precisely, the invention relates a vibrator device for a vibration compacting machine,

said device Zoé@é‘ik@ﬁrﬂﬂid ofa yhularhadyextending longitudinally while presenting a bottom end;
at least a first hydraatic motor diSposed in the fubular qué/ and comgris alrcgtorfrotatably mounted in
a P e

i
25 a stator-forming casiiig B St A G ht i mbfiser Hiranged msiéle9 e tubular body between
the bottom end ard thefirst hgdotivnsbtbly, saidaedeh®ic At tbEnty designed to be driven in

rotation by the rotor ofthe firsh bydragiic aaighia3herdes inpiegusesdiation.s idhe hydraulic
motor fitted to such a vibrator devglce omes from_a conventional ommer%ialéy-?\iailabletrange of
necra e ica Y 1into

using .a.pe 10N .unit, o penetra VEY
motors. The m%?or USG% n tl?e prior ar COﬂSIS{é gf a I’Otgl’
‘the ground, which unit comprises a vibrator device

10 connected to a carrier via a plurality of tubes having
substantially the same diameter as the vibrator device.

When the penetration unit penetrates into the
ground, the vibrator device generates radial vibration
that diffuses through the ground, with the effect of

15 improving its mechanical properties. For example, the
technique is used for compacting a volume of ground that
is constituted, for example, of grains, such as sand.

More precisely, the invention relates a vibrator
device for a vibration compacting machine, said device

20 comprising:
a tubular body extending longitudinally while
presenting a bottom end;
at least a first hydraulic motor disposed in the
tubular body and comprising a rotor rotatably mounted in
25 a stator-forming casing; and
an eccentric member arranged inside the tubular
body between the bottom end and the first hydraulic
motor, said eccentric member being designed to be driven
in rotation by the rotor of the first hydraulic motor in
30 order to produce vibration.

The hydraulic motor fitted to such a vibrator device
comes from a conventional commercially-available range of
motors.

The motor used in the prior art consists of a rotor

35 and a stator that form an assembly that is distinct from
the other elements of the vibrator device, and in

particular from the tubular body.



35 and a stator that form an assembly that is distinct from the other elements of the vibrator device,
and in particular from the tubular body. 2 During assembly, the motor assembly is placed in the ,
tubular body in order to connect the eccentric member to the rotor. Conventionally, the rotor is the
portion of the motor that is mounted to rotate in the caﬁng of the 5 motor. Such vibrators are
described in particular in Documents US 2002/003989 and DE 102 32 314, in which the motor
assembly constitutes %ﬁ”i&%@t 5 dis% t from 1tllgae rerg%igdgr of t elvibrator evice, and in particular

r .
10 from the tubular bo A Qrawback ot trﬁat C(r)nrﬁlguratlosnsfesnf at'it makdsit r‘?éicels ary 1o use

hydraulic motor$ BP3hal cyfter Bapasif arerthtsresentings ow st Dnensithe €ohstraints on
vibrator devicestiathatdisathey niust-peneirateseastly intestheground sTe He thisrit ivdesirable to
minimize the digmetey of the tupular body. Penetration i groungd.is made.easierby a tubular
body that is fine. That is why it is des?ire to uii%zl1 \%é%a%eredé\#cgsh %O ct:aﬁ‘astlpl}gsgrﬁ ;é gﬁ%meter that
is as small 3s p&%tﬁﬂﬁ; typically of the order of 300 millimeters (mm). As a result, the volume
available for the hydradiccinotorhis fimited. e péastratitre dapacitysaftthewihiator@evice is thus

generally obtainggddo e 2a detimgpbolthe noyverof itsdysaulicometor. 5, It is yhy gartain

manufacturers are discarding the hydraulic solution and prefer to use an electric motor having
component elerﬁ@rﬁglfhgtscsa%ﬁe%eﬁ?g?etﬁg%ﬁﬁ i€ IOHYEF réiBfie G urdidReterf 538®bject and a
summary of the ingertioma i ndasr obfect béthelinvention dawipreposend hidraudicaliy-diieen vibrator
device thatgemedigs, the, abevgsmentiopsddrawbacks. 35The invention achieves this object by the

fact that
A drawback of that configuration is that it makes it

necessary to use hydraulic motors of small cylinder
capacity, and thus presenting low power.

One of the constraints on vibrator devices is that

15 they must penetrate easily into the ground. To do this,
it is desirable to minimize the diameter of the tubular
body. Penetration into the ground is made easier by a
tubular body that is fine.

That is why it is desired to build vibrator devices

20 that present a diameter that is as small as possible,
typically of the order of 300 millimeters (mm).

As a result, the volume available for the hydraulic
motor is limited. The penetration capacity of the
vibrator device is thus generally obtained to the

25 detriment of the power of its hydraulic motor.

It is why certain manufacturers are discarding the
hydraulic solution and prefer to use an electric motor
having component elements that can present a length that

is longer relative to their diameter.

30
Object and a summary of the invention
An object of the invention is to propose a
hydraulically-driven vibrator device that remedies the
above-mentioned drawbacks.
35 The invention achieves this object by the fact that

the casing of the first hydraulic motor is constituted by
the tubular body.



the casing of the first hydraulic motor is constituted by the tubular body. 3 The advantage is to be
able to avoid using a stator-forming casing for the hydraulic motor when the motor is taken from a
commercially-available range, such that in the invention the volume that is available for the rotor 5 is
greater than in the prior art, and as a consequence the cylinder capacity of the hydraulic motor is
advantageously increased, thereby increasing the maximum power it can deliver. In other words, in
the invention, the origl?fg}!alcg1 asin%é)f the?L moéor Lésed [ priot_[ art vibra or devices is omitted. _ Thus,
in the volume defined InSide the TUBGRAT body Tis AdvAntagedusy SossibiE 18%orfn & HyERAITIc motor
that presents nfeeh@hRdl féddinsaricerthabie I5vsigatitantyriostesr thhsthdtlof existiny vikrator
devices.  Advaktagepusly, the-fshbydraslia sojerfurthen nclideseat leagt pnerhaaring arranged
between the rojgy angt gineids surface.plile Wwlarbady. 201 bis.haaring, ¢ g..conaiiuted by a ball
bearing, serves to guide the rotor in rotation releatlye {0 the inside surtace o dfﬁe lﬁbularobod:y.
Preferably? but hdt HEEESSEFiy- MIE baBrifd R MEASH Stiklly At 0hE AMRRAMISEELDY means of
25 a shoulder fohreed phihdinsidepadacs obthettbulaybedyl i ¢ Imadisst @mbodiment, the bearing

bears directly againsh the,iside; surfase,of fhe tubulgrbady, 1n its first embodiment, the yolyme
available for 30 the rot(?ﬁ{s maxirin}ijzed, since there is ﬁo part between t%%:ﬁigeanﬁg and the tubular
body. power it can deliver.

In other words, in the invention, the original

10 casing of the motor used in prior art vibrator devices is
omitted.

Thus, in the volume defined inside the tubular body,
it is advantageously possible to form a hydraulic motor
that presents mechanical performance that is

15 significantly better than that of existing vibrator
devices.

Advantageously, the first hydraulic motor further
includes at least one bearing arranged between the rotor
and an inside surface of the tubular body.

20 This bearing, e.g. constituted by a ball bearing,
serves to guide the rotor in rotation relative to the
ingside surface of the tubular body.

Preferably, but not necessarily, the bearing is
blocked axially relative to the tubular body by means of

25 a shoulder formed on the inside surface of the tubular
body .

In a first embodiment, the bearing bears directly
against the inside surface of the tubular body.

In its first embodiment, the volume available for

30 the rotor is maximized, since there is no part between
the ball bearing and the tubular body.

In a second embodiment, the vibrator device of the
invention further includes a sleeve arranged between the
bearing and the inside surface of the tubular body.

35 Preferably, the sleeve includes a sealing member for
providing sealing between the rotor and the eccentric

member .



In a second embodiment, the vibrator device of the invention further includes a sleeve arranged ‘
between the bearing and the inside surface of the tubular body. 35Preferably, the sleeve includes a .
sealing member for providing sealing between the rotor and the eccentric member. 4 Preferably, the
sleeve also extends axially towards the eccentric meniber in such a manner as to define a housing for
a connection part between the shaft of the rotor and the eccentric member. 5In a variant of the second
embodiment of the inventiqn, the tubular body, is constituted by a first portionn which the eccentric
member is housed, an%rae%%cro%%igdrt%%,edi%r?c‘?\f%rﬁ t Seofif%%%gﬂé)sn, R #criﬁyaﬁggsafrad%’ortion of
the rotor of the fif3® h§EEEME 1OMBRIFIREHo iS5 A5 fisst PRRFhEiAg secdrefi fistened to the
second portion hymeans Fdhe sleevencandhuphetinsersioad thaidwmeans of thasleeve it is

possible to remoye the gg%pggign eoqt ég%g{gu ar hady without moving or dismantling the first 15

hydraulic motor. One advantage Is to be able to change the eccentric member, possibly together

with the first portion of tRe fuB{A&ZH5SHy, Ff tHePSv et SPRe LAt BERE dainddi’l. Advantageously,
the first hydraulicrmetor furthert2@ inclusieszary dkedmointetbatarie longidutipabedid oEthe rotor, said

yoke having a diapetesthatis sHbstantially equalie e insida.diamateraf fbe Jubuarbgdy. The yoke
is the part of thé hydraulic motor that _, | , , , ,
second portion, distinct from the first portion, in which
at least a portion of the rotor of the first hydraulic
10 motor is housed, the first portion being securely
fastened to the second portion by means of the gleeve.

It can thus be understood that by means of the
sleeve it is possible to remove the first portion of the
tubular body without moving or dismantling the first

15 hydraulic motor.

One advantage is to be able to change the eccentric
member, possibly together with the first portion of the
tubular body, in the event of these parts being damaged.

Advantageously, the first hydraulic motor further

20 includes a yoke mounted at one longitudinal end of the
rotor, said yoke having a diameter that is substantially
equal to the inside diameter of the tubular body.

The yoke ig the part of the hydraulic motor that
enables the rotor to be powered with hydraulic energy.

25 The yoke of the invention makeg it possible to
achieve sealing between the top porticn of the tubular
body and the chamber that is defined radially between the
rotor and the inside face of the tubular body. This
configuraticn is particularly advantageous when the

30 vibrator device of the invention does not have a sleeve.

Preferably, the peripheral edge of the yoke bears
axially against a shoulder formed in the inside face of
the tubular body.

In a third embodiment, the vibrator device further

35 includes a second hydraulic motor arranged ingide the
tubular body while being designed to be coupled to the

first hydraulic motor.



enables the rotor to be powered with hydraulic energy. 25The yoke of the invention makes it possible
to.achieve sealing between the top portion of the tubular body and the chamber that is defined radially
between the rotor and the inside face of the tubular body. This configuration is particularly
advantageous when the 30 vibrator device of the invefition does not have a sleeve. Preferably, the
peripheral edge of the yoke bears axially against a shoulder formed in the inside face of the tubular
body. In a third embodjment, the vihrator device further 315 includes(aa second hydraulic motor

arranged inside the tubthiaF bod{ wHiE bEMglEdigRed I ToGRRY BYAE Rt HydPRfitfnotor. 5
Thus, in the inveRtoRRhéXeadAd hyaraediopistdr rraytditiohaly beltpdpkedltdbahaditstthydraulic
motor, thus makingdt ﬁ@r?ﬁibi% afyaptageously tgd@%g{iya@"gc_f;@gyﬁngb olfngi?i\ﬂ'prhq{tgg gle_nerated b)t/) |
the vibrator 5 device, When the two motoyrs are. mechanically ¢ e ether, the resulting assembly
presents a cylir]? egr%%gggﬁfy %%t\lééﬁl%rgve%gﬁé s gnearb?ersay 5?%1%9/ pé\?v%r t%Jbberaglﬁl]éred than if the
first hydradlic NGB &@re 10 the only motor in operation. As a result, for a given hydraulic fluid flow
rate, the eccentric mewiben tunhe nere shawlyandgeneaiatasaniresion at adoyeefiequency.

Preferably, the yihrator device,furtherpeludes adistibutor far fegdinaatleassone i the two hydraulic
capacity that is larger, and thus enables greater power
to be delivered than if the first hydraulic motor were

10 the only motor in operation. As a result, for a given
hydraulic fluid flow rate, the eccentric member turns
more slowly and generates vibration at a lower frequency.

Preferably, the vibrator device further includes a
distributor for feeding at least one of the two hydraulic

15 motors.

By means of a distributor, it is thus possible to
activate or deactivate the second hydraulic motor quickly
in order to change the frequency of vibration quickly.
The vibrator device of the invention is thus

20 advantageously reactive.

Also preferably, the cylinder capacity of the first
hydraulic motor is greater than the cylinder capacity of
the second hydraulic motor.

This makes it possible to locate the second

25 .hydraulic motor between the first hydraulic motor and the
distributor, the second hydraulic motor having hydraulic
pipes for powering the first hydraulic motor passing

~along its sides.

The invention also provides a vibration compacting

30 machine comprising:

a vibrator device of the invention;

means for feeding hydraulic energy to the vibrator
device; and

a movable structure supporting the vibrator device

35 in a substantially vertical direction.



15 motors. By means of a distributor, it is thus possible to activate or deactivate the second _‘
hydraulic motor quickly in order to change the frequency of vibration quickly. The vibrator device of the
invention is thus 20 advantageously reactive. Also preferably, the cylinder capacity of the first
hydraulic motor is greater than the cylinder capacity of'the second hydraulic motor. This makes it
possible to locate the second 25 hydraulic motor between the first hydraulic motor and the distributor,
the second hydraulic motor having hydraulic pipes_for powering the first hydraulic motor passing along
its sides. ’ "*;v a-—'—a,:- a Sa?:ting 30 machine comprising: a vibrator
device of the inventionThe iREgAS fsttesdnghfydbaiieasnaigyer HeodBraaor dedcdnmd a
movable structut@suppartiog ihe; vileater dpvicerdimasubstantiaHyaerieal Dirgctamqg6 Brief
description of the drawings, The {Ryention.qan e better understogd on (eading the follwing
description givenrby way o?nonllmltlng mtﬁcatlon with reference to the a%(/:co%panying (ﬂa\hlngs, 5in
which: 5 in "which:

Figure 1 shows a vibration compacting machine of
the invention, in which the vibrator device is engaged in
the ground;

Figure 2 is an axial view in section of the

10 wvibrator device in a first embodiment of the invention;

Figure 3 is a detail view of the Figure 2 vibrator
device, showing the arrangement of the hydraulic motor;

Figure 4 is a detail view of the vibrator device
in a second embodiment of the invention;

i5 - Figure 5 is a detail view of the vibrator device
in a variant of the second embodiment of the invention;
and

Figure 6 is a detail view of the vibrator device
in a third embodiment of the invention.

20

Detailed description of the invention

Figure 1 shows an example of a vibration compacting
machine 10 of the invention that is used in this
configuration for performing a vibration compacting

25 operation.

This machine 10 comprises a structure 12 mounted on
crawler tracks 14 to enable it to move, together with a
jib 16 extending upwards from the structure 12.

More precisely, the machine 10 further includes a

30 vibrator device 18 mounted at the bottom end of a
plurality of vertically-oriented tubes 20, being carried
by the end 16a of the jib 16.

The vibrator device 18 is in the form of a long

narrow cylindexr of length that is long compared with its
35 diameter, the bottom end of the vibrator device
presenting a head to facilitate penetration into the

ground.



Figure 1 shows a vibration compacting machine of the invention, in which the vibrator device is
engaged in the ground:; Figure 2 is an axial view in section of the 10 vibrator device in a first
.embodiment of the invention; Figure 3 is a detail view of the Figure 2 vibrator device, showing the
arrangement of the hydraulic motor; Figure 4 is a’detail view of the vibrator device in a second
embodiment of the invention; 15 Figure 5 is a detail view of the vibrator device in a variant of the
second embodiment of the invengén;_and Figure 6 is a detail view of the vibrator_device in a third

embodiment of the iINVERTIBRS%0 Detdiled BATTpGST BF tHERBENIdTS VEUAFPEhERYE Hrfexample
of a vibration cd®pastimyafaehire f@of perptertivingat istusesdhthigwonfigurationtorpserforming a

vibration compagling, 2%eneradion, solkisyaghing 10 cemprises@ sruGHHE L mosintgd on crawler
tracks 14 to enable.it.to move, togeE er ¥vith ajih 16 extendin%upwards. from the sérgcture 12. More
SVEYL 1 {

precisely, the miachine 10 further includes a 30 vibrator devics 18 mountdd 2t e Boftorn®nd of a

plurality offvertRBEI-BrigRteddthed 2D2Beilig EakdE by tHecend Teawiejir e 6sThe dibrator device
18 is in the form©f adang nasewrgylinder of length that is long compared with its 35 diameter, the

bottom end of the vibrajor deyice pressgiing,3 head tg facilipte penetratipn;intoche, qround.
to a cable 22 that is guided by a set of pulleys 24
disposed at the end 16a of the jib 16.

10 In this example, the cable 22 ig moved by a motor-
driven winder 26 mounted on the sgtructure 12. It can be
understood that the cable 22 serves to raise the vibrator
device and also to guide its descent.

The machine 10 also includeg means 28 for feeding

15 the hydraulic motor of the vibrator device 18 with a
hydraulic energy. Specifically, these means 28 comprise
a winder 30 of hydraulic hoses 32, together with a
hydraulic energy source {(not shown).

As can be seen in Figure 1, the hydraulic hoses 32

20 are conveyed via a pulley 34 situated at the end 16a of
the jib towards the vibrator device 18, by extending
inside the tubes 20.

When the vibrator device 18 penetrategs into the
ground S, it generates vibration V that diffuses into the

25 ground.

Naturally, Figure 1 is diagrammatic, it being
possible for the vibrator device 18 to reach a depth of
the order of several tens of meters.

With reference to Figure 2, there follows a more

30 detailed description of a vibrator device 100 in a first
embodiment of the invention.

As can clearly be seen in this axial section view,
the vibrator device 100 comprises a tubular body 102
extending longitudinally along the axis A of the wvibrator

35 device 100. The tubular body 102 presents a bottom end
102a and a top end 102b. The bottom end 102a of the
tubular body 102 carries a rounded head 104 suitable for



7 Because of its particular shape, the vibrator device 18 is suitable for penetrating into soft
ground, such as sand, generally solely under the effect of the force of gravity. Nevertheless, if
necessary, it is possible to 5 apply an additional vertical force (commonly referred to as "pull down").
The top end 20a of the set of tubes 20 is fastened to atable 22 that is guided by a set of pulleys 24
disposed at the end 16a of the jib 16. 10In this example, the cable 22 is moved by a motor- driven
winder 26 moun%ead on i ea%t{%cture 12.tlt can be unger%tood tt%at t@e cable 22 serves to raise the
vibrator device and also 6 gwo% it descent, he ronacﬁln% 1083 ircludes f‘nceean]s f’o??geding 15
the hydraulic mdtb€oEtheWwitstatsittielfocet g withra Bjdkalifebnerss Speeifisalinubdsameans 28

comprise a windesmBaf hydeautis:hoses B tegether witk ajddraulicerergy SeHEcetnot-shown). As
can be seen in Fjgure. 1, the hydraulic hoses 32.20 are_conyeyed via a pulley 34 situated at.the end
16a of the jib tov@g%%lt Iel?/‘?brgfec)% egipné%%iz éx'ten%ﬁﬁ ‘I'\r%’s‘%/a"é“ He ful??eq%GZOt.u?uT@\ﬁwgﬁot%}é vibrator
device 18 penetrdtés Rit6 H5E Gfo i STt §eRerited iBtatidh?y thaedffdsesivito Eris glound.
Naturally, Figureih isHingrammatiteit being possible for the vibrator device 18 to reach a depth of the

order of several tens o&ge&qge\@/i@geéeéﬁg%% Fi‘gﬂgg, Zrt Et@gg f%lig)é{v%gﬂ%rg o3r0| %%téi-'%%

description of a vibrator device 100 in afirst embodiment of the invention. As can clearly be seen in
this axial section-JidwE e UibFatoPEeWEE 4 0Bt drisirdtists futrasaayL PR ERenBfiengitudinally

along the axis Adfimewibratorotation about the axis A by a hydraulic motor

10 110. The eccentric member 108 ig itself known and in
this example it is in the form of a cylinder having a
hollowed-ocut section. Thisg eccentric member 108 is held
and guided at each of its ends by respective ball
bearings 112 and 114.

15 The hydraulic motor 110 is conventionally powered by
at least two hydraulic pipes 116 and 118 that extend
axially in continuity from the hydraulic hoses 32. Three
hydraulic pipes are needed if the draining function is
performed by a separate pipe.

20 With reference to Figure 3, there follows a more
detailed description of the hydraulic motor 110 of the
vibrator device 100 in its first embodiment.

This hydraulic motor 110, is specifically a motor of
the type having axial pistons 120, and it comprises a

25  rotor 122 that is securely fastened to an axial
transmission shaft 124, the transmission shaft being
coupled to the eccentric member 108.

The rotor 122 is in the form of a drum, analogous to
the cylinder of a pistol, and in which the axial pistons

30 120 can move axially.

In known manner, under the effect of hydraulic
pressure, the axial pistons 120 move axially while
bearing against a sloping cam 126, thereby causing them
to rotate, and thus also causing the rotor 122 to rotate

'35 about the axig A.

As can be geen in Figure 3, the stator 128 of the

hydraulic motor 110 is advantageously constituted by the



35 device 100. The tubular body 102 presents a bottom end 102a and a top end 102b. The bottom
end 102a of the tubular body 102 carries a rounded head 104 suitable for 8 facilitating penetration of
the vibrator device 100 into the ground, while the top end 102b presents a coupling member 106 for
fastening to the bottom end of the above-mentioned s&t of tubes 20. Furthermore, the tubular body 5
102 presents an inside surface 102c that is cylindrical in this example. In order to generate
vibration, the vibrator device 100 further includes an eccentric member 108 for being driven in rotation

about the axis A AYdReY mdter 16948, FREEREertfic ARSHAE! Fod RbtIKnGwWh and in this
example it is inthevYdmr obadylindertravingpa hollowed-Dus sestiomddis eegentric ephizer 108 is

held and guide_@@tfaea@éﬂs €nda hydaiae%@eéhﬂlsa%wgﬁﬂég angh LA L 3 hgwdraulic motor
110is conventlonalrﬁy ower d by at Ieg%%%o 511 au

is ¢ ally pow 0y & Lllclgl es 11§ and ill that e>§)end,a>§iall in-
continuity from Té Nydraufic ioses 32 Three nydradit plé)es%Fe heelEFTF TR df: ﬁﬁﬁl}uﬁé}{lon is
performedtby E8&Heae HPES2Z0With reference to Figure 3, there follows a more detailed description
of the hydraulic motoriHd efdbewibrator devigeiluiniits firstabedingntt TRisHygrawliggmotor 110,
is specifically a1r§|8t0£19(§tq%g/pgh%qé/ir;gc%xiallpigto S 182towggrq itt%oem@riscesra %5502% 2 tgat is
securely fastened to an axial transmission Jhaft 1%(3, }ﬁwe fransmission shaft being couée\g}%o the
eccentric memb&fige surface 102¢ of the tubular body 102. It should

be observed that it would be entirely possible to use

10 only the bearing 130, for example. More precisely, it is

found in thig embodiment that the bearings 130 and 132

bear directly against the inside surface 1l02c.

In this figure, it can also be seen that the bearing

130 bears against a shoulder 140 formed in the thickness

15 of the peripheral edge of the tubular body 102. It can
thus be understood that the tubular body 102, acting as a
stator, also serves to block the rotary elements of the
hydraulic motor 110 in an axial direction.

Furthermore, the hydraulic motor 110 also includes a

20 vyoke 142 that is mounted at one of the longitudinal ends
of the rotor 122, specifically at its top end 144.
According to an advantageous aspect, the yoke 142
presents a diameter that is substantially equal to the
inside diameter of the tubular body 102, thereby enabling

25 the yoke 142, possibly assisted by a gasket 146, to
provide sealing between the chamber containing the
bearings 130 and 132, and the top end of the inside of
the tubular body 102.

With reference to Figure 4, there follows a

30 description of a second embodiment of the vibrator device
200 of the invention.

This second embodiment of the vibrator device 200
differg from the first embodiment by the fact that it
further includes a sleeve 202 of generally cylindrical

38 shape that extends, in this example, axially between the
bearings 114 of the eccentric member 108 and the yoke
142.



The rotor 122 is in the form of a drum, analogous to the cylinder of a pistol, and in which the axial
pistons 30 120 can move axially. In known manner, under the effect of hydraulic pressure, the |,
axial pistons 120 move axially while bearing against a sloping cam 126, thereby causing them to
rotate, and thus also causing the rotor 122 to rotate 35 8bout the axis A. As can be seen in Figure
3, the stator 128 of the hydraulic motor 110 is advantageously constituted by the 9 tubular body 102,

thus making it possible_for. a given tubu ody to have a rator of a cylinder capacity that is greater
PR Ea&)e%g COmM ia%?a\)éﬂgﬁ)l%/é Hy%‘?aulﬁ:%%r, thereby

than would be possible"when using a compl
obtaining 5 grea&peWES rafha kdior kelveguideldn bortidondy thdthedrid)sak8D k132 that are

placed betweenihe 1ator 432 paddhe dnside sudace 4026 0f the tipplar dypdy 102. It should be
observed that it would e entirely. pogsible to use 10 only the bearin 0, for example. More
precisely, it is found in ti%ge%%ebg’dir%ﬁe%vﬁa?tﬁrel é:grgr? % %ﬁf and 1%@‘%&5? ﬁre‘éﬁ%ﬁgi%sf)ﬁm inside
surface 102c. Ehf tARNGRrelSecHard E@Wt@‘ﬂ%ﬂ?@b@ﬁﬁﬁg 130 bears against a shoulder 140
formed in the thickness 45 i the perifihkaral, edgeotiieuilbulasbady 162. i candhys bewnserstood

that the tubular Boc, 192, agling 5.2 sip!9h alsa,agves L bigek (18 ey elements of e hydraulic

motor 110 in an axial direction.”Furthermore, the hydraulic motor 110 also includes’a yoﬁe 142 that

is mounted at of&'Bf RRFbAGRFIIRE SHdrthdR6tor 423, BpEdfcaly af ilR165 ¥RELE. According to
an advantageousidspeet tthe Ybike 142 presentd tadiameter that is substantially equal to the inside

diameter giihe tubularbodyl03, dhefeby enahling Zadhe yoke ddanossibly asisied; by @ gasket

146, to provide sealing between the chamber containing the bearings 130 and 132, and the top end of
i

the inside of the"bafAF body T02PWitH-Ffertia 1o FigUrE 4 BfereS6miiHs B destriptiak of a
second embodifreneetthehdbratsigesicec20@ bbthelihtentish.the hydraulic pipes

116 and 118.
The first portion 302a ig fastened to the second
15 portion 302k via a sleeve 304 similar to the above-
described sleeve 202.
To do thig, the sleeve 304 has first fastener means
306 located at a bottom end 304a of the gsleeve 304 for
fastening to the first portion 302a, and second fastener
20 means 308 located on the outgide surface 304b of the
sleeve 304 for fastening it to the bottom end of the
second portion 302b of the tubular body 302.
The sleeve 304 further includes a cylindrical
portion 310 designed to be introduced into the second
25 portion 302b of the tubular body 302. In order to do
this, the outside diameter of said cylindrical portion
310 corresponds substantially to the ingide diameter of
the second portion 302b of the tubular body 302.
As can be seen in Figure 5, the thickness of the
30 wall 312 of the cylindrical portion 310 is selected to be
guite thin in order to maximize the volume available for
the rotor 122.
Furthermore, in this embodiment, the yoke 142 bears
radially against the wall of the cylindrical portion 310.
35 In this variant, the sloping cam 314, against which
the ends of the axial pistons 120 bear, is advantageously

formed integrally with the sleeve 304.



This second embodiment of the vibrator device 200 differs from the first embodiment by the fact that it
further includes a sleeve 202 of generally cylindrical 35 shape that extends, in this example, axially
between the bearings 114 of the eccentric member 108 and the yoke 142. 10 This sleeve 202
surrounds the rotor 122, being arranged radially betwéén the bearings 130, 132 and the inside surface
102c of the tubular body 102. Figure 5 shows a vibrator device 300 in a variant of 5 the
above-described second embodiment. _  In this variant, the tubular body 302 is constituted by a first

portion 302a and a segé’nd“%‘ﬁl%n%ztbhﬂ%s%%%ﬁ&%BBmg]d?stﬁ’f"crﬂ aR8 preresy presenting
substantially th& kameidiarmstar. 10Asktandse sden, dveenderitkc nearhiser 10Bisaholisetein the first

portion 302a, while ¢he §§Qor5;g,pqr§@5\,?>pg§ hauses the.bydraglic motor 110 and the hydraulic pipes
116 and 118. Th flrg%portl n 302a is fastgned to the S %ond 15 portion 302b via a sleeve 304

similar to the above-described s eevenfé?z S B fis the sFe% A%t fastener means 306

located at & bo@&ﬁ%ﬂﬁe@@@ﬂ@ﬁfo@%éﬁiﬁgﬁ@ tlﬁflm@oﬂm and second
fastener 20 mears 308 lecatethen the extside,surface 304b of the sleeve 304 for fastening it to the

bottom end of the secq d Bgl_,gn dqfrg g ub ar, b The,sleeve 3 urther in udes a
cylindrical portion 310 es? ned to%l)e introd uged l|1Ento the s(aj:cacl)ncc)llrzé1 egﬁlgﬁ 3%@ o]ﬁﬁeltl Sutar body

302. In order toaddfﬂ'ﬁ%%chéllﬁﬁi’ﬁd’ela%n‘fé?épﬁ &hd c?ﬁﬁ&k%FpSﬂloﬁkﬁ@é’&Fﬁthﬂs substantially
to the inside diaméter of e seficandspartias 802hledthentubularibodidP2its rotor 122

10 coupled to a transmission shaft 404, which shaft is
connected to the eccentric member 108.

Advantageously, the vibrator device 400 further
includes a second hydraulic motor 406 that is distinct
from the first hydraulic motor 402 and that is coupled to

15 the transmission shaft 404. As can be seen in Figure 6,
the outlet shaft 408 from the second hydraulic motor 406
also extends along the axis A and co-operates with the
top end 404a of the transmission shaft 404.

According to the invention, the second hydraulic

20 motor 406 is suitable for being coupled with the first
hydraulic motor 402 so as to deliver additional power to
the transmission shaft 404. This gives rise to a
hydraulic flow rate corresponding to a reduction in the
frequency of the vibration generated by the eccentric

25  member 108.

In order to feed both hydraulic motors, the vibrator
device 400 inciudes a distributor 410 that is connected
firstly to the hydraulic pipes 116, 118, and secondly to
each of the two motors.

30 The distributor 410 is controllable so that the
operator can choose to activate or not activate the
second hydraulic motor 406.

It can also be seen that the cylinder capacity of
the second hydraulic motor is preferably smaller than the

35 cylinder capacity of the first hydraulic motor 402, thus
making it possible, in particular, for the feed pipes

412, 414 leaving the distributor for the purpose of



As can be seen in Figure 5, the thickness of the 30 wall 312 of the cylindrical portion 310 is selected to
be quite thin in order to maximize the volume available for the rotor 122. Furthermore, in this ‘
embodiment, the yoke 142 bears radially against the wall of the cylindrical portion 310. 35In this
variant, the sloping cam 314, against which the ends ofthe axial pistons 120 bear, is advantageously
formed integrally with the sleeve 304. 11 By means of this configuration, it can be understood that
is easy to change the.eccepiric member.108 and.the rotar 122 by removing the sleeve 304. With
reference to Fi;%ee gl {here %‘o?lor?vlsras E dhe%gﬁgtﬁ%lnlgf trﬂgttﬁil?d %%Beoﬁr%%%t 8fthévibrator device of

the invention. IN@ifsieiabs&ittf Cpradibradsradelice Bo¢feludes a first hydraulic motor 402 similar
to the hydraulic motor 30 w&thesfysteabplismentnhavagdisdotord22u13 eowpled 10 ageansmission
shaft 404, whic fLis co ed.to the eccentric memper, 108. Advantageously, the vibrator
device 400 furtr?g%%ﬁc#l%gséyg%c%id ﬁ%/ldrgﬁ § %gsol%orl gloé’ t daet.rlsf dlts,%rﬁlgto ngrﬁlt%g 'firztty%ydraulic motor
402 and that is BEGbIEY t&- 1S thé FIHEMSEI R shaiE 404 Das EdRBetdidh ihFigieess;akeButlet shaft
408 from the second hydraulic motor 406 also extends along the axis A and co-operates with the top
end 404a of the transmission shaft 404. According to the invention, the second hydraulic 20 motor 406
is suitable for being coupled with the first hydraulic motor 402 so as to deliver additional power to the
transmission shaft 404. This gives rise to a hydraulic flow rate corresponding to a reduction in the
frequency of the vibration generated by the eccentric



25 member 108. In order to feed both hydraulic motors, the vibrator device 400 includes a
distributor 410 that is connected firstly to the hydraulic pipes 116, 118, and secondly to each of the two
motors. 30The distributor 410 is controllable so thdt3he operator can choose to activate or not activate
the second hydraulic motor 406. It can also be seen that the cylinder capacity of the second
hydraulic motor is preferably smaller than the 35 cylinder capacity of the first hydraulic motor 402, thus
making it pagsiilemgn particular, for the feed pipes 412, 414 leaving the distributor for the purpose of
12 feeding the first hydraulic motor to extend axially beside the second hydraulic motor. By way of
example, the second hydraulic motor 406 may be actuated on request in order, temporarily, to 5

modify the fiequency of the vibibatiar thet isegenasatest. 13 CLAIMBoAyAcderptiog ideyice for a
vibratory corq\docaﬁ:itip]g’m%(g}irée, éal\i/(il ggviggﬁgmpsris}]ngg: 5a tubular body extending longitudinally and
5 a tubul ar body extending |ongitudinally and
havi ng a bottom end;
at | east one first hydraulic notor disposed in
t he tubul ar body and conprising a rotor rotatably nounted
in a stator-form ng casing; and
10 an eccentric nenber arranged inside the tubular
body between the bottom end and the first hydraulic notor,
said eccentric nenber being adapted to be rotated by the
rotor of the first hydraulic notor so as to generate
vi brati on;
15 wherein the casing of the first hydraulic notor
is formed by the tubul ar body.

2. A vibrating device according to claim1, wherein
the first hydraulic notor further conprises at |east one

20 bearing arranged between the rotor and an inside surface
of the tubul ar body.

3. A vi brating device according to claim 2, wherein
the bearing bears directly against the inside surface of

25 the tubul ar body.

4. A vibrating device according to claim?2, further
conprising a sleeve arranged between the bearing and the
i nside surface of the tubul ar body.

30
5. A vibrating device according to claim4, wherein
the sl eeve conprises a sealing nmenber for providing

seal i ng between the rotor and the eccentric nenber.



having a bottom end; at least one first hydraulic motor disposed in the tubular body and
comprising a rotor rotatably mounted in a stator-forming casing; and 10an eccentric member arranged
inside the tubular body between the bottom end aridithe first hydraulic motor, said eccentric member
being adapted to be rotated by the rotor of the first hydraulic motor so as to generate vibration;
15wherein the casing of the first hydraulic motor is formed by the tubular body. 2. A vibrating device

according tgclaim 1, wheseipi the 4if sty dsrulicoaotes deithermpneRyisasaatieast alee?@baaring
arranged betyeen t?ﬁe Irotor ﬁngjn inside surface ofgﬁébubul r body. 3. A vibrating device according
to claim 2, WirelHe Barfy®edrs ofBRHY LEHhEFYinidk! duracBYr Y5Ae tibular body. 4. A
vibrating dewisedccoriing taelaim i2e furthe @ompsisingua sleevea mdraagse beimegivita legaring and
the inside s rfage of the, tubular bod¥. 30 ,5. A vibrating device ac orditn to claim 4, wherein the
sleeve comﬁﬁ? 48% afiﬁgometrm?er bf EIIO\/PCﬂFlé 'sggl’ind Betliten'th@'rotor Ahd the eccentric member.
14 6.. Asviblmingictayicmf aadmeqmgttomlzmm 4,Wd16rbfrsﬂhehy_bulaubpdy |'rmc<mstitu;ed by a first_ portipn
in which th%%cceg(tjnc meglt%a{els ousr?s% ar}dl a s?cond P?rtlon distinct frorp th? flr%et%)r?rtaon, in which

h
atleasta 5 poHi%n of tRAC Totor oF tHe i ydraulic motor |s%rbuis%d:5§r(féj(/v%e¥ein?ﬁ irst’portion is

securely fadtene¢d® thecseudnpgqrdriiembhyhd bBleesee&v A vibrating device according to claim 1,

wherein 10 the first hydraulic motor further comprises a yoke mounted at one longitudinal end of the

rotor, said yoke having a diameter that is substantially equal to the inside diameter of the tubular body.
7. A vibrating device according to claim1, wherein

10 the first hydraulic notor further conprises a yoke nounted
at one longitudinal end of the rotor, said yoke having a
dianeter that is substantially equal to the inside
di aneter of the tubul ar body.

15 8. A vibrating device according to claim?1, further
conprising a second hydraulic notor arranged inside the
t ubul ar body said second hydraulic notor being adapted to
be coupled to the first hydraulic notor.

20 9. A vibrating device according to claim8, further
conprising a distributor for feeding at | east one of the

two hydraulic notors.

10. A vibrating device according to claim8, wherein
25 the cylinder capacity of the first hydraulic notor is
greater than the cylinder capacity of the second hydraulic

nmot or .

11. A vi bratory conpacting machi ne conpri si ng:
30 a vibrating device according to claim1;
a device for feeding hydraulic energy to the

vi brating device; and



15 8.A vibrating device according to claim 1, further comprising a second hydraulic motor arranged
inside the tubular body said second hydraulic motor being adapted to be coupled to the first hydraulic
motor. 20 9.A vibrating device according to claim 8 5urther comprising a distributor for feeding at least
one of the two hydraulic motors. 10. A vibrating device according to claim 8, wherein 25 the cylinder
capacity of the first hydraulic motor is greater than the cylinder capacity of the second hydraulic motor.

11. A vibratory compacting ma¢RaipE€ospriringird®as\ibigtingideyiaenacoprdipg e gipim 1; a
device for feeding hydraulic energel/ to the vibratir‘%?édevice; and 15 . a movable structure
supporting 8 With&tihg odvR AR AR tany SetdGRbirdiddet | on.



