1 A HYDRAULI CALLY- DRI VEN VI BRATOR DEVI CE FOR A VI BRATI ON COVPACTI NG MACHI NE
Background of the invention 5The present invention relates to the field of
treating the ground by vibration conpacting. The vibration conpacting

t echni que consists in causing a penetration unit to penetrate vertically
into the ground, which unit conprises a vibrator device 10 connected to a
carrier via a plurality of tubes having substantially the sane di aneter as

the vibraton devraerrvhenytbeRenet/TakradrRIDEY RENSURARE S TR idie ground,
t he vi brator, device generates radial vibration that diffuses through the

ground, wi t FOMReCEH e IAGH TS I nproving its nmechani cal properties. For
exanpl e, the technique is used for conpactlng a volunme of ground that is

constituted f I f rain such as sand. More precisely,
t he invent| cR Sﬁ%ﬁp of,& gnve for a vibration conpacting nmachi ne,
said deVd ce 20 cBhprbsergnt inventica tebaltas b@dyhexﬁaﬁd@hgilongltudlnaIIy

while presepting; ﬁ bgh@o ﬂﬂd at Jsast-ta /4 rst hydraulic notor
di sposed in the %u ul ar %kgy an Yég#ﬁfﬁgﬁﬁg CO tor ngltatably nounted in 25

a stator- forntngTéﬁsVﬁBra5ﬁ@n compacting technlque consists 1in
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 unit penetrateg into the
ground, the vibrator device generates radial wvibration
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 stater-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 rotaticn 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.



an eccentric menber .arranged inside the tubular body between the bottom end
and the first hydraulic notor, said eccentric nmenber being designed to be
driven in rotation by the rotor of the first hydraulic motor in 30 order to
produce vi brati on. The hydraulic mator fitted to such a vibrator "
device comes froma conventional commercially-avail abl e range of notors.
The notor used in the prior art consists of a rotor 35 and a stator that
form an assenbly mhatnd sagéstbhet fRomdber %é@ém@i;ﬁﬁmtﬁlﬁeahﬂn%@é at or
devi ce, and | rtlc ar fro t he tubul ar ri.ng assenbly,
t he notor ass y £ RO %ﬁ'a%réao P he® t Tt % FreTrete ‘%e%‘%ﬁetb? t he
eccentric nenperretoot he Cfm‘oeentmm/blﬁh ottt | yotdheis otlor perdhen pofti on of
the notor t [ to.r he 5. not o

Such vi brat r(;E?glseanr’%e escréjtb 4 |I{r?15l%gife Ali(r}-ﬂ hleOtlggLs n%ﬁ?rgeh% %%l%ocﬁ 0%%%89 and
DE 102 32 31t¢eHh. which the notor assenbly constitutes a unit that is

di sti nct fromth%ﬁ&%fﬂﬂt&&%@e%@é@%ﬂée&'%’ﬁ%r%i&pﬂ{t'CU' ar 10

fromthe tubul ar % drawback of that ‘configuration is that it
nmakes it nec%%%‘é{??“f YR e %W%Qﬁ?@ MAGrE oF0Z i |34 i Hlethiedpadiey, and
t hus presentmdwgpt cwmm:ry cQSlﬁstQiftliti’@s congti@i thst ok \diy @t ic devdces is

that 15 they rrust rat e eas into th round. Jo do this, it is
desirable to cﬁ ﬁ% ‘%l igfat e Cf%‘gltﬁ Sr PhyLD RHST AT i nt o
t he grouanad ifsrasmdﬂq@am]mlehy leodwbul ar body that is fine. That is

10 ot smml | as paoTriibad PN O SRR A e BT R ey
As a result ,nedrssalyinee aveg Il'abimlfhrc tnh:s:d‘i;ﬂjrcafiulsrmlrﬂotqlmrsién mi t_ed The
penetration (g@&?&igy ofnd e, Q{@éscgntﬁﬁ,}édr CleCiV\II 235‘%_5 general ly obtained to

the 25 detrinent of t he power of Its not or .
One of the constralnts on vibrator devices ig 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 tc use an electric motor
having component elements that can present a length that

is longer relative to their diameter.

30
Cbject 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.



It is why certain manufacturers are discarding the hydraulic solution and
prefer to use an electric notor having conponent elenents that can present
a length that is longer relative to their dianeter. 30 Object and a sumary
of the invention An object of the inverdion is to propose a
hydraul i cal | y-driven vibrator device that renedies the above-nentioned
drawbacks. 35The invention achieves this object by the fact that the casing

of the first hydrael aaveBitage S sCeRSHd WAdE B e ity ialy bodtat ok -
The advantage_i s_to be . abl f:%.ot_vmd usi a stator-form ng casing for the
r %?

hydr aul i ¢ notsF e 3CHES & (S P T OFREE ShSy MRFAY &l e
range, suchtthah ifmothe icowertricdnltife awaliunm lishatarnce ,avaidraied am t he

rotor 5is at. in,th rior art, .and_as-.a.caon uence the cylinder
capacity of?#%eaﬁ§8%ggﬂpc@§8t%PHP?ea %gﬁtéﬁbgﬁ?ﬁ&aﬁﬁ€?3%§b3¥miH%?%B&
i ncreasing fLRegwgrEATMEpenein theaprdelr wert., lamdokler wonrdssquendehe

i nvention, the ethghpal [ f ey r ' rior art vibrator
devices is %n?ttgd. égP%%%E?gF% F%% vgﬁ%%glngﬁﬁg%m?ﬁ§$de t he tubul ar

body, it is2add¢RhRdg§esEily 1p6EsRERE t $hEsichva IRFFEAFnG FitcomapHapr esent s

nechani cal pewker raneant Bat ikerl5 significantly better than that of
exi sting vibrato usly, the first hydraulic notor

further incIudesEﬁsgghégfw8ﬁgsbe§é?% g;ggg%ﬁﬁdcﬁet%@@nQHﬁglﬁﬁﬁor and an
i nsi de 1ur f aseinfy dphiethabmbaprbogyd 20Third chearitng,ibeag.oxc@Rstiiddd ad by a
bal | bearing,;itteq.

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

15 significantly better than that of existing wvibrator
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
ingide 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 insgide 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.



serves to guide the rotor in rotation relative to the inside surface of the
tubul ar body. Preferably, but not necessarily, the bearing is bl ocked ‘
axially relative to the tubular body by neans of 25 a shoul der formed on
the inside surface of the tubular body. 4 In a first enbodi nent, the
bearing bears directly against the inside surface of the tubular body.
Inits first enbodi nent, the volune available for 30 the rotor is

maxi m zed, since HdwETeR &8l 00 tpﬁtslt@ww@mgdﬂ%yiwﬂd&%ammya%met ubul ar
body. IL.n a sec nd enbodi nent VI brat or device of . the invention
further incldfesEs é:e]\/ce "};ﬁ“ﬂ] ged: bgé{ éh THEFedt dg’ e % nsi de

surface of thvexstiodgulfarr bsod;pnr%ﬂnefren;mtﬁw,bdtheai edee dheditudes téheseal i ng

nenber for Vi di otor and the eccentric nenber. 4
Preferably, tcﬁce&glag%vzz al so é}f cf’gr?nam gﬁ]{y towards the eccentric nmenber in

such a nBnner as Tiro adefamiend wdudihvg Sesrorgl commstitient [t tthset ween t he

shaft of the o aNd difie |ERANUY IKodBMEcomitt Rt I1ant, ofithe second
enbodi ment of the invention, the tubular. body is constituted by a first

portion in m@&%érba&@rﬂmt@%@@&@r@@%&%@@r arfd ouwsabndisbra i on,
di stinct freaddifl fidordidpor tdidtiddt Widhh tale |feiasde Epcmtrltdrpn iof e ot or

of ihe Gty S0 mmior ) s Joussd,. Lie Jig o, por iop elng securely
under st bod trradorby sréanseaf, tile dieeme pdrﬂmrpmd@j esetcmﬁeem)ve t he f| rst
portion of tg%stened to the second portion by means of the sleeve,

It can thus be understood that by means of the
sleeve it is possible to remove the first portion of the
tubular bedy 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 partgs 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 vyoke 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 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 invention does not have a gleeve.

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 inside the
tubular body while being designed to be coupled to the

first hydraulic motor.



tubul ar body wi thout noving or dismantling the first 15 hydraulic notor.
One advantage is to be able to change the eccentric nenber, possibly
together with the first portion of the tubular body, in the event of these
parts being damaged. Advant ageously, thesfirst hydraulic notor further 20

i ncl udes a yoke nounted at one | ongitudinal end of the rotor, said yoke
having a dianeter that is substantially equal to the inside dianeter of the

t ubul ar body. ThuEhelﬁo%%elank%%ta@ht @hélyédaﬂa%ﬂyaﬁadﬂﬁdﬂmédgy enabl es
the rotor to be powere ulic energy. 25The yoke of the invention

nmakes it po??VbP tﬂ&“&iﬂwé éﬁﬁﬁﬁ G By kden Tirst &y Liigh M¥EQ*he t ubul ar
body and thehuhamhkﬁnghat p@s@ebu@eddmmwaagepdyﬂyMﬁawmdaiﬁynaﬁé and the

i nside face f t ub hi s canfi tion is pa | uIarIy
advantageoug9 g%%F %0 V|bra¥5?1&3§ig r%#ﬁ bﬁbé §ot have a
sl eeve. > deVQpeferably, t he peripheral edge of the yoke bears axially

agai nst a shoul dgpforpedcip the Jasig B@E%a%fg%_ 3;Q§H§>Qx90dy In a

third enbodi nent, the vibrator device further a second
hydraul i ¢ nﬁPS?thﬁFanééé ERSVAE ifge apgeibdy BEFGPeRTS @ Isaildgdgssi gned to be

coupled to EB@aEhE?tthﬁdr§@|ﬂ%r@@&orand5thus enalléSs dJriedhe iJyition, the

second hydr aul may. o i on be ,coupled to_the first "hydraulic
not or , tKus ﬁak?ngDﬁPV56§§|E & ad aﬁ%&gé&ﬁ?Fyhﬂ@IﬁH&HFy“Fﬁé”TPﬁﬁﬁ%ncy of

t he viUnat|ohegenéyamedoby1hhepémbtab@r Sagew @esult, 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 posgsible 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 motoxr 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.



When the two notors are mechanically coupled together, the resulting
assenbly presents a cylinder capacity that i.s |arger, and thus enabl es
greater power to be delivered than if the first hydraulic notor were 10 the“
only notor in operation. As a result, fos a given hydraulic fluid flow
rate, the eccentric nenber turns nore slowy and generates vibration at a
| ower frequency. ' Preferably, the vibrator device further includes a
distributor goief epshidgigtidcast ©ne Dfakhegdwo hydraulic 15 notors.

By means of a disiributor Is t OSSI bl e at e or eactivate
the second hydraulie %Y%}?tjq?ﬁc%?% lﬂ‘é‘?ﬁ@%ﬁ%@% y of

vi bration guilokl ol Tidwei vy bi@&@rlpﬂm/mmegmemﬁwlwmemﬁ cxmnblmim'mgo f
advant ageous{ y4 t I e nd acity o
the first hydry f%lér%?f)lrtl?sr%ﬁéga er t 1?% élcc{%nqp c%pcgrcﬂfy Bt the
second h?dralﬂl‘fé’urﬁhor This makes it p055| bl e to Iocate t he second 25
hydraulic motor betmgan.d he élﬁév?é &M@ﬂ%ﬂ&ﬁ%&ﬁpww%ﬂﬂﬂ%b&%or he
second hydraul ic, notor having hydraulic pjpes for powering the first
hydraul i ¢ ndtit PREh P ofy Whickiths vibrator devigg jshvammagnd also
provides a wHy ajtQm&onpacting 30 machine conprising: a vibrator device
of the invention,; eans for, feedi ng, hydraulic enerqg: toéh vi br at or

devi ce; and ©orAgure ?ajrﬁ)\lae{blae’gﬁ uctTf et’s Thg %i brator

devi ce 35 i nvibatst addviadd yives ticadt dinteedinemt & the invention;

Figure 3 is a detail view of the Figure 2 wvibratox

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 wvariant of the gsecond 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 1s 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.



Brief description of the drawings The invention can be better understood
on reading the follow ng description given by way of nonlimting indication
with reference to the acconpanying drawings, 5 in which: Figure 1 shows a
vi bration conpacting machi ne of the invention, in which the vibrator device
is engaged in the ground, Figure 2 is an axial viewin section
of the 10 vibrator device in a first enbodi nent of the invention; Figure 3

is a detail viewpgbaliBe BEQukg Ravthtatar @%ﬁbge,tﬁeowﬁ%&ak%% dFAangenment

of the hydraulic motor; Figure 4 is a detail view of the vibrator device

[
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t he vi brat opadldyi genkBadlyakbablyotintike $eeord fenhodifmenle Fhride drnvention;
and Fig%n 6 i@ a dﬁkagl vi ew_of the vibrat, r.device,% a third
enbodi ment &f tﬁgyrnv RUPENP255Det &I BFFEEE ¥ pt i*6n 15f PORE et on

Fi gure P shemplanavxadphiéiohad vebrarkdn foernpadiomgomighivedei@edf tiche

i nvention tggtu'ﬁlgsagwhn)phis configuration for performng a vibration

conpacting 25 operation. This machine 10 conprises a structure 12
mount ed on craw &Ret Faekend42Pa efabhe pett ofmsubest 8§etisefawitemed jib 16

ext endi ng uewaadéaﬁnenughehgtrﬂgtghﬁdéa-bwbéesa%e%ES?bXae§%e2qachine 10
further includes a_30 vibrator. device 18 munted at the bottomend of a

plurality of*¢§BPEFEarFytBri 8htled®Pubdst®6, BB A§-carried by the end 16a of
the jikol6. In this example, the cable 22 is 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 includes means 28 for feeding

15 the hydraulic motor of the wvibrator 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 penetratesg 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 fixrst
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 vibrator

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 sguitable for



The vibrator device 18 is in the formof a long narrow cylinder of length
that is long conpared with its 35 dianeter, the bottomend of the vibrator -
device presenting a head to facilitate penetration into the ground. 7
Because of its particular shape, the vibmgator 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 apaaduitional yentteatiberee (BOMDPLyL&Lf @Evedet Do@SinpY! |
f tubes 20 is fastened to a

down"). The top end. 20a of the se

cable 22 thafh?sgﬁﬁ?ﬂgd §91§¢SE?EOFOBU?Péy§O%9 BFEPoRed atcepRlehd 16a of
the jib 16. déhlbet higsekanpfestéhengabbetR? bt povesgndyof 0l ofibodkEi ven

wi nder 26 no d the structure . 1t can be understood that the cable
22 serves t0M$%?§%8$%eQ%Fb?%t%?b%%v%gé a%%r THT gur e T uﬂ%@c%% Y The
machi ne £0 al8d presenes meabssP@efourfeed hg2d5Schae hydeallndrimadbr of the
vi brat or devlﬁetﬂ§swé£§mﬁlgydraulic energy. Specifically, these neans 28
conprise a winder_30 of ‘hydraulic hoses 32, together with a hydraulic
energy source (notsPBHAY . ATy dee sedlpr il e gulee 1vik ket ¢y ddewl ¢2 hoses

32 20 are conyeyeervhar ai Pyl h8¥s 34n sttsatedi dtmddiee £Nto d 68 pfpd ey i b
towards the yibrator device, 18, by extendi ng inside the tubes 20.
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vibratiam V that dTfié usesent de trhem2dr gr@8Intls itself Nawaw@l dyd Fhgure 1 is

di agrammatic,, it bein ossible for, the vibrator vice 18 to reach a depth
of the ordert%%ss%%%mgﬁgt%%sl%fl%n?%$s.Orm SR PPN adnd
hollowed-out section. This eccentric member 108 is held

and guided at each of its ends by respective ball
bearingsg 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 axis A.

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

hydraulic motor 110 is advantageously constituted by the



Wth reference to Figure 2, there follows a nore 30 detailed description of
a vibrator device 100 in a first enbodi nent of the invention. As can
clearly be seen in this axial section view, the vibrator device 100
conprises a tubular body 102 extendi ng longitudinally along the axis A of
the vibrator 35 device 100. The tubul ar body 102 presents a bottom end 102a
and a top end 102b. The bottom end 102a of the tubular body 102 carries a

rounded heaéuggﬂa§Ubgapl@oﬁorthﬁsfﬁﬁkﬁh@a&tngoe%@%ﬁ%akbqnaoglwgﬁ vi brator
device 100 into_the ground,  whi op e presents~a coupling

member 106 FBPuFﬁ§tEﬁ@HgtPohﬁH§ EoFPSﬁFeﬁé 6fCVHén§§6v€ﬁE§ﬁﬂtBh§@a§et of
tubes 20. Fueteeneee, thaﬁ wbmaabebpdsés5b1@2wmea8@@tl$lgaa icemipdecsur f ace
102c that is cy I|ndrig .éhki eﬁgggle . . I n ogﬁer to generate

vi bration, PREGIbraroy” 8¥9F g°160 EHerCi RotRdes SRR TEEY e AEFAd ME%ber 108
for bei g dgreehnernppweati on about the axis A by a hydraulic notor 10 110.

The eccentric megher (108.1 3obt 96l b naun; andohd {RLs poxapl 8ol n the

formof a cylinder havin out “sect1on eccentric 108
is held andlgli ded aB2ehbhtofrkt plendd bytwespethievaohal 1136alaﬂdg§h3?12 and

114. 15The @MQE@H'bErE@E@rléég bg %ﬁ@V%thQQ%|b$d90W%&ed By ahohaast two
hydraul i ¢ pi pes. 116 and 118 that extend axi al in continuity fromthe

hydraulic h%%e@béﬂrv?ﬁrEEaHyaFaHPP&dpP6e§n§F€e ¥eBOESiPENECdMERNI ng
functi amw i sopeyf ehaeﬁehylagsepar aE@rpéRQmPZQWt hiot-ef 9&@@@@419}!@%@ 3,

there follows a.nore etal d .descri he hydraulic tor, 110 of the
vi br at or gg&%dlbﬁ F Ft? PP%Fegﬁbghﬁﬁeﬁg %ﬁﬁgl dr 8P|8nﬁ0382 110, is
SpecificallbearnduDECbiy against the inside surface 102c.

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.

Furthexmore, the hydraulic motor 110 alsco 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 ycke 142
presents a diameter that is substantially equal to the
inside diameter of the tubular body 102, thereby enabling

25 the yoke 142, possgibly 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 gecond embodiment of the vibrator device
200 of the invention.

This second embodiment of the vibrator device 200
differg from the first embcodiment 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.



the type having axial pistons 120, and it conprises a 25 rotor 122 that is
securely fastened to an axial transm ssion shaft 124, the transm ssion

shaft being coupled to the eccentric nenber 108. The rotor 122 is '
in the formof a drum anal ogous to the nylinder of a pistol, and in which
t he axial pistons 30 120 can nove axially. I n known manner, under the

effect of hydraulic pressure, the axial pistons 120 nove axially while

bearing agai nst arisl #psNgetam d26sut ReLEHY €RLISIOEE hem t g.sotate, and thus
al so causing the ro or%‘%é%oio rotate 35 about the axis A can be

. As
seen in Fi gt e¥9%he" Y 198583 NeNhyRR 3RS nbt Or 43D 3rd the
advant ageousiyscdms¢utides by2¢ hetf ©hé ubsibh@labasydsi0P¢2t hus making it
possi ble for a give I body to have a.,r.otor a. cylinder capacity
that is greater t %‘J?}J%A%S%Jd&g%w%o%ﬁjgtfre&v%%nd%%}%eg %S%O%Iaet%arlant of
comrer ci al | ythsy adlbeid eddwair Bt d coemtnd , endped Byntobt ai ni ng 5 greater power.

The rotor 122 is guigdeds i, £ i Y, i 0, %%z are
pl aced between the rotor %2%1?1%' %@i%%%e%%#ﬁg?%ﬁgyo e t%‘%}g% ar
body 102. ItP%houlrde ket d® (dmtand awoigermd ol et \3 Rissithese o use

10 only the hearpdier ddts BOINEXAH Bnc MU RSLSFSRIY Ly I drd Sod inthis
enbodi nent thaé t he bﬁl n@_f 130 anéi, 132 bear directly agai nst the inside
surface 102c¢5UPStantIzlinihe e, 933m&5fHr al so be seen that the bearing

130 beans agai nsti@ showbdesedd0 {lof maednt the ddvsdnesss 1 Hoddey

peri pheral e of the tubular b 102., It can thus be understood that the
t ubul ar bodyﬂggﬂ?e aécjt]fsn% Bt g:ld%%a}, a"l’l—éjolesetﬁ?fess‘?%orﬁ:f&%ttw ot y

el enent s of hdesdw driealiydmtlorc Iidtdm a0 axidhltltd rteetdeornl i Fysideey nore, the
hydraul i c motf 19 Al$0 includes a 20 yoke 142 that is nounted at one of
the longitudinal ends of the rotor 122, specifically at its top end 144.
According to an advarit o reisivaet3 02hel g diee tere pries aritss seadivghet er t hat

i s sugsnant L}gﬂi_ﬂtyicﬁﬂuﬁdzﬁ oridies idnsdddee di el 1ofr the dbWaidody 102,
thereby enaééég%ibed sleeve 202.

To do thig, the sleeve 304 has first fastener means
306 located at a bottom end 304a of the sleeve 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 inside 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
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.
35 In this variant, the sloping cam 314, against which
the ends of the axial pistons 120 bear, is advantageocusly

formed integrally with the sleeve 304.



25 the yoke 142, possibly assisted by a gasket 146, to provide sealing
bet ween the chanber containing the bearings 130 and 132, and the top end of
the inside of the tubular body 102. Wth reference to Figure 4, there
follows a 30 description of a second emhadi nent of the vibrator device 200
of the invention. This second enbodi nent of the vibrator device 200 differs
fromthe first enbodi mnent by the fact that it further includes a sleeve 202

of generally cylipgdrigals 3F hare dhati gxtands, It this xam & sadal |y
bet ween the bearings 114 of the eccentric nenber 108 and the yoke 142. 10

Thi s sl eeve "985 d&r FEFUS Y FEaMGIc0E PR ECasditig Garieiised YORiattd ye et ween

t he bearingsot3R, 1232 mgnd-caerimisitde sirdase J02c of the tubular body 102.
Figure 5 shows a_vibrataqr devic% 30Q in a variant 3$3§_the above- descri bed
[

Fith Telergpte B0° FIGUER 61 (i diohl BBV 302 1 5

second enbodi nent.
const it B eddepcaipitisn pdr tthen t302al ambcalisecandparttd onid3fitnr t hese two
portions bei di_Stjen a ref.erably presenting substantially the sane
dianeter. 1 %%1%§nkge%%geggvgﬁ§1§g%entric.nenber 108 is housed in the
first portion 30Z& thhis evblesligendnd ther tMidra3erb deouses 40 e dnaradds ¢

nmotor 110 agd £tk chydadhil e PiRes 1 k82 kb&r to the nhyf¥adifst portion
302a is fastened to the second 15 portion 302b _via a sl éeve 304 simlar to

t he above- dBSEFThed IsPdefderdirst embodiqeqd: + Hiag/1nhd t d&@BR has first

f ast enero neapsp3@a ltecat edaaisma hdtdromiett 3V afhitdle sHLemyve B804 for
fastening to the first p ?%ion 302a an%wggco fastener 20 neans 308

| ocat ed on £RESTESCAE s I Fass 505 16t TR é8% 304 for fastening it to

t he bottom end ofdvhetsgeomdlyor tthen V302t tafr tdeeritasbwllter fhodyhe302. The
sl eeve 304 EH%HQ%ESigcggg%ﬁdaﬁ§@£dﬁ¥ﬂéﬂﬂotor 406 that ig 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 filow 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 ig 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 purposge of



portion 310 designed to be introduced into the second 25 portion 302b of
the tubul ar body 302. In order to do this, the outside dianmeter of said
cylindrical portion 310 corresponds substantially to the inside dianeter of
t he second portion 302b of the tubular liagdy 302. 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 maxim ze the volune avail able for the
rotor 122. feedidyrtierfres hydtdiBi @ eth end , etheny okes I8P, bear s

radi al ly agg;nsl t@élwall of . t.he Q%Iindrical portion 310. 35In this
variant, STOPT " Carm S TE BEEHSt I 9T he ends of the axial pistons

120 bear, is advesy ageoust yetammes, | thegratdyd ivtrdrddie: slwever 308 11

By neans of i onf.i ion, i nderstood that.is easy to change
t he eccentri%%%egﬁ%%%ﬁ?h%é%%‘%% %2%%%@%%%%@ lei%'l gtec\)/e 304. Wth
referencé t iy etz frrgueney |ohsthe 5vdestriqn idminfis hgendratded.

enbodi ment of the vibrator device of the invention. In this enbodinent, the
vi brator device 400 includes a first hydraulic notor 402 simlar to the
hydraulic notor 110 of the first enbodinent, having its rotor 122 10
coupled to a transm ssion shaft 404, which shaft is connected to the
eccentric nmenber 108. Advant ageousl y, the vibrator device 400 further
i ncl udes a second hydraulic notor 406 that is distinct fromthe first
hydraulic notor 402 and that is coupled to 15 the transm ssion shaft 404.
As can be seen in Figure 6, the outlet shaft 408 fromthe second hydraulic
not or 406 al so extends along the axis A and co-operates with the top end
404a of the transm ssion shaft 404. According to the invention, the second
hydraul i c



20 notor 406 is suitable for being coupled with the first hydraulic notor
402 so as to deliver additional power to the transm ssion shaft 404. This
gives rise to a hydraulic flow rate corresponding to a reduction in the
frequency of the vibration generated byigthe eccentric 25 nmenber 108.

In order to feed both hydraulic nmotors, the vibrator device 400 includes a
distributor 410 that is connected firstly to the hydraulic pipes 116, 118,
and secondl yyhemeach of the two nmotors. 30The distributor 410 is
controllable so that the qperator can choose to_activate or not activate
the second hydfatitPEakstoreysse (18, 100, czR0a $8%e 498dntPKaf the cyl i nder
capacity of vibBeasgeandohpdtathgcmeehohel g1p)ef endll viesmll er than the 35
cylinder capacity of the first hydraulic motor 402, thus meking it
possi bl e, i OBBF%F&HEar for the feed plpes 412, 414 |eaving the

di strib®or for the pubpbse bbdylZibeedidng) tbetbhdemghy@m@dEMQimBﬂdw'to

ext end aX|ahh§1Qe k98e59§n§ Oﬂgt@$&r%HB'Q1@9%? By way of exanpl e,

t he second rau i'C notor actuate én request in order,
temporarily, to 5 ﬁﬁdﬂﬁ?sthé fﬁeq@eﬁ&ﬁr@ﬂlﬂﬁem@ﬁﬁﬁaﬁﬂéﬁ t B&L)i s generated

13 CLAIM5  &ig géér@hOEhéeﬁhﬁﬁlé%8b0a90an&OQoméQQ51ﬁ%0b fekor Viipation

conpacti ng machi ne_(10), sai d, device
rotatably mounted in a stator-forming casing (102); and

10 - an eccentric member (108) arranged inside the
tubular body between the bottom énd and the first
hydraulic motor, said eccentric member being designed to
be driven in rotation by the rotor of the first hydraulic
motor in order to produce vibration;

15 said vibrator device being characterized in that the
casing of the first hydraulic motor is constituted by the
tubular body (102}.

2. A vibrator device according to claim 1, characterized

290 in that the first hydraulic motor further includes at
least one bearing (130, 132) arranged between the rotor
(122) and an inside surface (102c) of the tubular body
(102).

25 3. A vibrator device according to claim 2, characterized
in that the bearing (130, 132) bears directly against the

inside surface of the tubular body.

4. A vibrator device according to claim 2, characterized

30 in that it further includes a sleeve (202, 304) arranged
between the bearing (130, 132) and the inside surface of
the tubular body {102, 302).

5. A vibrator device according to claim 4, characterized
35 in that the sleeve (304) includes a sealing member for
providing sealing between the rotor and the eccentric

member.



conprising: 5a tubular body (102, 302) extending longitudinally while
presenting a bottomend (102a); at least a first hydraulic notor
(110, 402) disposed in the tubular body and conprising a rotor (122)
rotatably nmounted in a stator-formng casing (102); and 10an eccentric
nmenber (108) arranged inside the tubular body between the bottom end and
the first hydraulic motor, said eccentric nmenmber being designed to be
driven in rotation by the rotor of the first hydraulic notor in order to
produce V|brg 155a|d i brator dev éce bei ng. characterized in that the

casing of the flrs% uFTE WOLBTTEI AT tat et by TheStblar body
(102). 2. Aclvatmatemrlm:ﬂum aiczor dhe gt tiou Tl Ai ody (:hcaz)aciaerl zed 20 in that

the first hy i ncl.udes east o] ing (130, 132)
ar r anged betééé%g%i%ag%g%¥ %1§Q§gt R f%% urPﬁG@ qbg%§ of the
t ubul ar Bodye¢dTRriQ5ngubey vi e &t ok s dawss@dawm o:1 nsgectcmctlmmﬂon

char act er zefhd b hak dbbear alg (S0 1321 bear s, Al rechyopgainst the

i nside surface of the tubular at or device according to claim

2, charact ert%2if 30 Bertien of Wlﬁﬁ*tlﬁéﬁ-oﬁ nctidlesch hedirgR20ydBoM)ic

arranged bgtm%t hel beard %L(éé;i%, aé'&?)ldr@%a{ﬁ‘ecﬂélsﬂdﬂest§%&i’&§?rgh§ he
t ubul ar body vi br.at or devjce accordi ng
characteri z %ref]ryt%%?ttﬁrhee SFRERE (SREONT RITIdED P68y Nerdd f or

provi di A¢ seslaawe bet®ween the rotor and the eccentric nmenber. 14

7. A vibrator device according to any one of c¢laims 1 to
6, characterized in that the first hydraulic motor (110)
further includes a yoke (142) mounted at one longitudinal

15 end of the rotor, said yoke having a diameter that is
substantially equal to the inside diameter of the tubular
body.

8. A vibrator device according to any one of claims 1 to

20 7, characterized in that it further includes a second
hydraulic motor (406) arranged inside the tubular body
while being designed to be coupled to the first hydraulic
motor (402).

25 9. A vibrator device according to claim 8, characterized
in that it further includes a distributor (410) for
feeding at least one of the two hydraulic motors (402,
406) .

30 10. A vibrator device according to claim 8 or claim g,
characterized in that the cylinder capacity of the first
hydraulic motor (402) is greater than the cylinder
capacity of the second hydraulic motor (406).

35 11. A vibration compacting machine (10) comprising:
a vibrator device (18, 100, 200, 300, 400)

according to any one of claims 1 to 10;



6. A vibrator device according to claim4 or claim5, characterized in that
the tubul ar body (302) is constituted by a first portion (302a) in which
the 5 eccentric menber (108) is housed, and a second portion (302b),
distinct fromthe first portion, in whials at | east a portion of the rotor
(122) of the first hydraulic notor (110) is housed, and in that the first
portion is securely fastened to the second portion by nmeans of the 10sl eeve
(304). 7. A vibraweandeVizee FesO0rfdaad 0 Hafit0N8 Oferd @ e dl die 6,
characterized. in that the first hydraulic notor (110) further includes a
yoke (142) MoOREERTafSSHESi0AG% udi nal 15 end of the rotor, said yoke

havi ng a di anet er whabviablsukstanttald yiequalupgmerttieg ndeeriimmeier of the
t ubul ar bOdébvi - énvib%%gg% %_{gﬁ% a%p%&wé% tg . any .one of claims 1 to 20
7, characterized i ntRat it further i ncludés a second‘ﬁ?draulic not or (406)
arrangec i nsi de the tubul ar body while being designed to be coupled to the
first hydraulic notor (402). 25 9. A vibrator device according to claim S8,
characterized in that it further includes a distributor (410) for feeding
at | east one of the two hydraulic notors (402, 406). 30 10. A vibrator
device according to claim8 or claim9, characterized in that the cylinder
capacity of the first hydraulic notor (402) is greater than the cylinder
capacity of the second hydraulic notor (406). 35 11. A vibration conpacting
machi ne (10) conprising: a vibrator device (18, 100, 200, 300, 400)
according to any one of clainms 1 to 10; 15 means (28) for feeding
hydraul ic energy to the vibrator device; and a novabl e structure
(12) supporting the vibrator device in a substantially vertical direction.



