PCT/ EP2010/ 068418 Hamm AG Da/ Dt Conpaction device and net hod for
conpacting ground The invention relates to a conpacti on device for

t he conpacting of ground according to the precharacterizing part of
claim1l1, and a nethod for the conpacting of ground according to claim
21. Conpaction devices are known e.g. in the forn1of aroad roller.
Wth the aid of a road roller, ground areas, halt surfaces,
can be conpacted across |arge surface areas. In or%fEfgoéQéQ@@ﬂb%
the | oad-bearing capacity and durability of the grid@mmm Asufficient
conpaction is required. In the conpaction perfornddati3t road rollers,
a distinction is made between a dynam c and a static functionality.

In case of a dynam c functionality, the conpaction is effected by
novenent, and in case of a static functionality, the conpaction is
effected by the weighthpattidmeeyRatidhethod Aof eathpaetihgrgreandbe a

sel f-propell ed vehicle and conprises at | east one drum Wen
negotiating curves with the drum of a.conpaction device in the form
of a road roller, there exist an inner and an outer curve radi us of

t he drum afheHaveatien aEladesi$o o compagkiam denice fier Hig eprmpactiageefgeramd

the drum Qgﬁ ﬂ-ﬁn*ES ﬂh%” éch%'rﬁ&t%?‘igwgg %%{75 ![oﬁ i) Cé’ﬁ’d:ere%éth‘éﬁefort{h%

speed is hi an at € I nner e 64sed St 6Fi N

and a resuktapactingldfegroand\eecoedingdp ddien diist ance bet ween sald t wo
speeds wil|l becone |arger. Since, however, a drum cannot rotate with
di fferent peripheral speeds on its lateral ends, the drumwll in the

m ddl e of Chepdction devieed Jauiennmntéﬂ.?. HERY Fornef ereuadoner.soi |,
whereas, on the outer edge regions of the drum sliding novenents

(slippage) will occur between the asphalt and the rolling surface 2
With the aid of a road roller, ground areas, e.g. asphalt surfaces, can be

compacted across large surface areas. In order to guarantee the load-
bearing capacity and durability of the ground, sufficient compaction is re-
quired. In the compaction performed by road rollers, a distinction is made
between a dynamic and a static functionality. In case of a dynamic func-
tionality, the compaction is effected by movement, and in case of a static

functionality, the compaction is effected by the weight of the road roller.

A road roller can be a self-propelled vehicle and comprises at least one

drum.

When negotiating curves with the drum of a compaction device in the form
of a road roller, there exist an inner and an outer curve radius of the drum
at the lateral ends of the drum. At the outer-curve edge of the drum, due to
the longer distance that is being covered there, the speed is higher than at
the inner edge. With increased steering angle and a resultant smaller curve
radius, the distance between said two speeds will become larger. Since,
however, a drum cannot rotate with different peripheral speeds on its later-
al ends, the drum will in the middle of its width be rolling on the underlying
ground or scil, whereas, on the outer edge regions of the drum, sliding

movements (slippage) will occur between the asphalt and the rolling surface



of the drum For this reason, it appears useful to divide the drum
and to drive both hal ves independently fromeach other so that, due
to the snmaller width of the divided drum the above conmpul sory effect
can be reduced. Gscillation drunms, in cantrast to vibration druns,
are not produced in a divided configuratTon because the technical

realization is distinctly nmore difficult. The aﬁnchronl zation of the
unbal anced 0ﬁ5¥§‘§e@"'~@@ngpétthl$grQQ‘P‘@”@éﬁ@PP?Q@%PS? desdivifg the drum and to

guar ant eed gty Aden' hAIGEs iRAIddricden®iy! o S8 Bt Blaid dLE" 0l e Ghaller
the druns relative to each nown oscillatihg ro

accor di ng midihooBEH€dBided tdnoms yne mbore wshypulsot effiect aﬁmﬂname@umf ts
are provided which are driven via a central shaft by neans of toothed
belts. Thereby, a rapidly changing forward/rearward rotating novenent

ibs : rr]posgd ]pyﬁlllahlﬁnf@dg%llnpébrmraf@iwlj\hbl;:dthﬁl %Jrgsz,i %%ggd bgdu&bglinraeum-
e I1fte romthne under un rom -l g. , o
there can B&dgeAMErEatiep eqq?g[% ti'! e prdynigal dﬁéf'z%tﬂ%éséﬁ‘étﬂfgw "20'"3 diffi-
oscillati OEURY%E%mcrﬁBn%EEbH'&eﬂmé)%ﬁblaia%baﬂnéé%g En&%r@t ghe ghtri-

the art. Fromleft to ri the positions of th eunaance masses
are shown élsgalo%)att@jmuﬁtrte%gel@rawteedt@tpélldfmeﬁ}owrﬁﬁ@é@ﬂ\sma‘q #d¥rase of a

Because of l%rpg%'l"%g%r I%,latwéetc; g@cﬁjgaﬁ%ranced masses (i nbal ance

wei ght s) WI CRres T TR SAnE Sehse in the operational
states in the left-hand views in Fig. 5, the centrifugal forces wll

el i m nate each, ot her rot |onal nmonent .| i on the
Lot o T8 ke engsdiBEne e FiZorhare wa selFLabSofug huhtironously
cent ri f ugakofaRingesnbaldnte tsh@fsedRr pRIvided wiikh lar@edi¥en ¢ia ¥ centrad shaft
Thus, with each revol ution of the I nbal anced shaft, the drumwl |

undergo a Vi gieansw@ihteghedebelis. Therebyo a ﬁ@lﬁltygﬁba%wagvﬁqrwaé@/aﬁ@rwwd
oscillate ?&?L%'t'itggt %%v'gﬂ]iéﬂt! grﬁgrjl\prcfés)é%lsorlxv‘tﬂé foflér, dALIT rééﬂltv'thﬁm Cé’tlnng roller

drums, div rumis known bécause its tec

real i zati owill sceaspe |Figgl franothe hadpwlemgrgrodlelslcrl ption shows a
sectional view of a divided vibration drum The two drum parts 2a, 2b
are screwed to each other via a rotary connection. Here, the

unbal anced FFRRHSED SZY@IQIDS)T(FllgdrS)mtI@@rFet §ar?@eZ@atweee@ffdj@rngﬁﬂcalrbﬁé@tlonal
central inbal anced shaft 31 which is driven %g/dza hydr.aul f ¢ engine 7.

Wien a cur $EtROfdRopsElaiPmaYstame daintpadhided gsoiatier qrims of fhashate
relative tgreaghy @t RFRm R b NeyHM | he%ﬂ@n@%@%ﬁet hﬁthHé@d IRfsRk are

the two drumparts 2a, 2bre|at|veto each ot i.e h drum parts
2a,2b will sboWnaEtserqtate;ym:t‘ﬂS@ﬁcsw steps of 90° (Phase Shlfted)

Because of the coupled drive, the two unbalanced masses (imbalance
weights) will rotate in the same sense. While, in the operational states in
the left-hand views in Fig. 5, the centrifugal forces will eliminate each other,
the rotational moment in the views on the right-hand side (Figs. 5B, 5D),
due to the directions of the centrifugal forces F and the lever arms x, will be

M=2exeF

in the clockwise (Fig. 5B) and respectively the anticlockwise direction (Fig.
5D).



A sinple configuration with a continuous central shaft 33 for driving
t he unbal anced nmasses 3 as in a vibration drum is shown in Fig. 3
for an oscillation drum This approach cannot solve the phase problem
for the followi ng reasons: Wen the drumparts 2a,2b (roller

surfaces) are being turned relative to g%ach other, e.g. while a curve

i's being negotiated, the position of the unbalanced shafts 31la, 31b
rel ative tdnhegcmwidt hagh quluaﬁaﬁéhaemqaﬁeshamat%a@ranfanlit@dergo a

31la, 31b ar e . &2 c

unbal anced‘gnéhliprL)l?'rr{%%I\/\)r;IB IEP:Z?@&’ f8| ﬁlteeln}llgpgtalg)j‘?t ﬁ@ eI ts Q%Clﬁéﬂg fodithe
central shabtatRdal wixld Mnafi thieadnunb.hei r ori entati on, the direction of
the effectiveness of the force in the turned drum part 2a,2b wll

each tinme be shifted (Fig. 4 to Fig. 7). For better representation of
t he arrangefsibratfont Rirh&diRRANGEhs Sreh i dredbiyt Rndive -betaubd@s technical
descri bed arrangenent of ‘the toothed belts is shown in per spective
view i n Fi gealigation isj gasys Fiad2mfgthespeasent descriipbon shevsas tsectignalpview
prior to b g i j r

shown afte?*%rﬂ&nwéa?l]regrbﬁéﬁﬂﬁ &ngnﬁﬁFﬁggjrg& BépﬁF%r lzg]x%‘l’éa%cz‘te I%%H%I gach
be assuned otinert vrama raieuyncpanect2en.ddes, tbe witmigrecdd sgsees Gifon behh Idsum

the drum part nti nues bei ng Q.. For
l'so the CEAriate PR Hooaned on e Rtre AR s o e BletoR apiven
virtually aly a ipidradit idigind\s . depieat & ture Hsgneg70t|atthd 4D th@hﬂ‘h&mﬁd’cs
masses of the right-hand drumpart 2b have now been pveilltl oned abov

f

each ot her 2g8haEe {HS dHrAd SHaRYe 58 535 PhSEe RERNBIWHIHhAIGenbaULEhe
a standsti blqraheﬁ dFapeneeb BRlA B2rtd vl M rEReivEALaEA N ofHerds, e dréh
has been rolling on the central drive'pulley 21 and di d not change

t he orient garsrlaRbtvid ibiednsyacheie®. 3. However, due to the new
positions of the unbal anced nasses 3, the centrlfugal forces wll now
initiate, with maxi mum | everage, a nonment which will cause the drum
part 2b toArsihqile cohfiglitetiqrogiitth ®montinkogs céntrahshaf 38 Far dieind, thieoun-
monent is erated si nc t he effe%l ve Ievera is .zelg.o. ;"he .
descri bed F’ C@Prd’f‘?é§e5h 2% e d MRk tﬁ’u“eﬂ%”tfﬁa h‘P‘P{B Brfeh pdief @masaltp-
cannot osciibhad@irh nTﬁbé“Q;B'[ﬁ%k:ﬁfﬁadﬁbttdéW@%ﬁé PMRsESObIAMGDr ithe fHewing
drumparts 2a,2b operate exactly contrarily to each other, thrust
novenent s VW#490Ne¢cur in the gap between the drumparts 2a,2b and in

t he adjacent regions, so that the asphalt surface will be torn open.
Dependi ng on the turning of the drumparts 2a,2b relative to each

ot her, pha¥éhen ltbesdrmmrpams aalzlﬁ)((rahbqr perdaces)Abre dding liagedcerelatise to
fromlO to 20 d shear off the asphalt at the joint between_.the

dr um par t S35 Fhne&d: wolk & Gt REREnG Ftedraloibe saipes M euns
vi bration dalneedamdfises peSiibvedytive td edhchasthihevil iaagk eraeke ghelint
which is free of the above described probl ens.

balance shafts 31a,31b are supported in the respective drum parts 2a,2b.
Since the unbalanced masses 3, which are driven by toothed belts 32 by a
central shaft 33, will maintain their orientation, the direction of the effec-
tiveness of the force in the turned drum part 2a,2b will each time be shifted

(Fig. 4 to Fig. 7).

For better representation of the arrangement of the toothed belts of Fig. 4
to Fig. 7, the described arrangement of the toothed belts is shown in per-

spective view in Fig. 3.



S According to the invention, it is provided, in a conpaction device
conprising at |east one traveling drumrotatable about a drum shaft,
coupl ed vibration exciters for generating an oscillation torque about
the drum shaft, said vibration exciters having unbal anced nmasses
rotating out of phase by 180 degrees in the sanme direction of
rotation, and having a drive shaft running coaxial to the drum shaft
for drivingig-hd E\ﬂcb?@t-i%ﬁh@klcth%ii\y? dryar PERS dawh PEoRitei krigg durnegsin

once and t @gafr{anﬁpﬁm Pl dWﬁé{??SZaaﬁb 'agasgh a?@vnir%g% ;,H‘ta_?f gﬁr?i Q&%

exciters noufite e ‘drumat a distahce fromthe drums

t hi s arrangessrturnethbyrd¥pecti ve vibration exciters are supported in
the respective drumparts. Preferably, it is provided that the drive
shafts for the vibration exciters of the individual drumparts are

nmechani cal Irgr eoud refticdl, ivibe assankd chatRRasdrahe padt 23t @ésed Aob&hange its
i n-phase so that the vibration exciters of all drum parts V\gll ] )
osci | | at e PRSEIPRCHPHAItEM HIUEd RaRt 2hseonsinuest RRiRG Y roed Oye9@T-uiepYisyali-
relative t h i n for :
leot 1 cal ooy i Bhe cHifraaBIG ArCRTpAew AT S dTRRsot ang thus is
drive shaf vitfially ahe stebdsitiii.ofs gepiated sn &ig.t hethadfvae ambatengedpassses of

can be nmecbhanical.ly. coupled via nsm,ssion, id t 1 SSi.on

bei ng opergl'?? ve tap{?'?cgr‘?é%ﬁ‘l p%ﬁtezsorﬁgatl ﬁﬁhaﬁ%gﬁgg%fe}i%e\#esgg%ee &Bi ?/té'ler.
tﬁr?ue ]gf ﬁimtre’ Yige sirade shirajfth330'hrﬂtd cph@feoﬁ thé hﬂfuholiécarz]vi algstdni:lyualﬁ t]ghe
shaft of the drum part. The transm ssio or coupling the driyve shaft
parts can B%Otgeal t&ﬁ%?&r?”@'é%rtr‘?rrgﬁ%ﬁ'ﬁ%gﬂgﬁum p%"ts%tllpgée%ﬁe” rolling on the
transm ssi @angh| aribe\Rilcgert ahbaNaHotdhaRge the sHdHtatidnQif thet Wbdlahded
design, and each drum part conprises a traveling drive of its own,

the two dr gmassestd ewayes ot Ee dhemeveRORItioNGerl the Unkalenerd ANPEMSNS,
themto befurngdifdaxrddey iRl Al VifidReSfith Md8fum Geverage, a moment

which will cause the drum part 2b to rotate. In the position in Fig. 6, on the

other hand, no moment is generated since the effective leverage is zero.

The described problematics has the consequence that the drum parts 2a,2b
cannot oscillate in synchronism. In the extreme case, when the two drum
parts 2a,2b operate exactly contrarily to each other, thrust movements will
occur in the gap between the drum parts 2a,2b and in the adjacent regions,
so that the asphalt surface will be torn open. Depending on the turning of
the drum parts 2a,2b relative to each other, phase errors from 0 to 180°
may occur. Already phase errors from 10 to 20° would shear off the asphalt

at the joint between the drum parts 2a,2b.

Thus, it is an object of the invention to provide a vibration device and re-
spectively method for the compacting of ground which is free of the above

described problems.

According to the invention, the above object is achieved by the features de-

fined in claims 1 and 21, respectively.



A planetary gear transm ssion, preferably being of the insertable
type, can conprise at |east two planetary gear sets. Said planetary
gear transm ssion nmade of two planetary gear sets can conprise a
comon pl anet carrier, with ring gears the planetary gear sets

bei ng respectively connected to a drumpart for common rotation
therewith, and the respective drive shaft parts bei n% connected to .

t he respecﬁc(i@rcg'&% tgdhpdnvention iHIBREUAGd giE? CORIRACTIPRLGHIEE, EOMRISINg
driving theey '&F@%.%uépﬁ§eo§uﬁ%fﬂo&%ae|eb%5uttamm §ﬁéﬁnc8{|pl%dc\'ﬂ8|'étlon
transm ssi on. e driv riving the vibration exciters preferab y
is a toot hedcibetst farr gerseriasisigoan wsc&labneg@rqa@pabosmthetdmmﬁaﬂalsald vi-
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nMAsSses. ransm SSi
gui di ng ar E_:ja@@n‘ﬁﬂ‘te shinevdingcticar of estetieal aatl Havengliar étveé ehaﬁfrunnlng co-
circulation andf a reci rocal transm ssi on ratlotowag

pl anetary §&&! ‘é@i ft Fhe driving ihe Sfibrption PYCIERSt a'béh? drum is

transm ssi ﬁama@&l 5&1%5§taaﬁe@ sa%darthéaté&rpfdrahﬁ p%'r’é‘ﬂﬁirﬁﬁﬂs&e%rt least two
transm ssion shall together result in a transm ssion ratio of 1:1.

There can absplegeviprafionieycitensunelntadifeths drenaatya gisinnes HiesmithgidsHm
and a belt Eéﬂnsm ssion without reversal of rotational direction and
wi t hout redi procal transm ssion ratio toward the planetary gear
transm ssion. The vibration exciters corrprl se unbal anced nasses and

sai d unbal anced nmasses pr r abl S unbal anced pl at es bei n

o et or abi y 1 0 AP ORI EnEe F6SR S Rl REGSO o EHE™ a6k RuBDRERE T the

transm ssi gk ivBatuRg partsadi al |y outward flank which in a

predeterm ned starting position is in alignment 7
Preferably, it is provided that the drive shafts for the vibration exciters of
the individual drum parts are mechanically coupled or via a control means
are adjusted to be in-phase so that the vibration exciters of all drum parts
will oscillate in synchronism also in case of a turning of the drum parts

relative to each other.

The controlling can be performed electrically, electronically or hydraulical-

ly/pneumatically.

The drive shafts for the vibration exciters of the adjacent drum parts can be
mechanically coupled via a transmission, said transmission being operative
to transmit the rotation and respectively the drive torque of a drive shaft

with correct phase to the following drive shaft of the drum part.

The transmission for coupling the drive shaft parts can be a planetary gear

transmission or a spur gear transmission or a bevel gear transmission.

The drum is of a two-part design, and each drum part comprises a traveling
drive of its own, the two drum parts being connected to each other in a

manner allowing them to be turned coaxially relative to each other.



with the belt of the belt transmission if the rotational angle

di spl acenent between the two inbal ance shafts and respective pulleys
corresponds to the desired value. Preferably, the belt transm ssion
is a toothed-belt transm ssion. A belt tensioning device can tension
the belt for driving the unbal anced mass®s and respectively of the
pulleys with the aid of an eccentrically displaceable bearing pin for
the pulley. Said belt tensioning device can conprise an eccentric

adj ust ment pip f i est. id..ecc ri i in
The bel ¢ ¢ FaREReBans oL HodflsEh Bt RET0 feig el fRRBR . "ean
concentri c cotripgridenat leatatwomddnetag gebr sbies. unbal anced masses and
whose wei ght distribution does not extend with rotational symetry
with respect to the rotational axis of the unbal anced nmasses.

Recesses | @aﬁd‘%!ﬁﬁél%rrya?eﬂf tFé?%rﬁi@foohe]%m tofp%beylang%rﬁ}gg@ﬁ' sets can

symmetrical wth the rofational axis of the unbal anced masses,
pref er abl y CPAIATsE #okamoTorhelanetosamier esvithc dindeOpratg o4 the planetary gear

non-rotati A o [ i Shributi f :
negat ve. udba DS TRRREEAT Slingthel ik o (PRnPRart 38 Al rotation
fast ened t ohereavithyl drey $he ardpectivas ynivet sharaldaytsabesnggednsestedstoctre re-
form an inbal ance wei ght id screws being .also adapted for

at t achnent SBFC \F?esﬁ’ﬁ@%Iaé%ega“%fj%}r@g?r%?a%g%témdati ng the rolling
beari ngs of the unbal anced nasses, cantil evered pivot pins can be

provi ded, said beari ggs_ preferably being arranged centrically to the
radi al bel thegtbe Evaddwng theudhalaneee Msssen&al e dedetrapadyiesdon og a

For the coppasti-g8s@ yund by nmeans of a drumof a conpacting
devi ce, itgﬁs prrov?dlesch%rﬁat, with the aid of at | east one vibration

exciter conprising rotating inbal ance wei ghts, conpacting vibrations

of the dru re.gengra ej . t he.. iyi.de it
two drum hibgegf'ggn %?ﬁﬁ’ﬂg\ﬁgﬁ? n%lgr%ﬁ%% %ﬁ'%ﬁ?s&%{&@%@y \)gb?a&:ogﬁw\’ibeﬁ't
exciters i eragaatisgiantwioh dnfiegal faop, avaid tobidieedbdly tidransigsienadvgviagviobth-
respect to tga}éﬁhaﬁe\é%)ositign as in the turning of the drum hal ves
relative t 8d¢ PHURYT COWRed viEh unga C&Flnmé%%nchroni zation of the
oscillatory novenent of the two drum halves even if the drum hal ves

have been turned relative to each other.
The drive preferably is a belt transmission with a belt guiding arrangement

allowing for reversal of the direction of circulation and for a reciprocal

transmission ratio toward the planetary gear transmission.

The transmission ratio of the belt transmission and the transmission ratio of
the planetary gear transmission shall together result in a transmissicn ratio
of 1:1.

There can also be provided a multi-stage planetary gear transmission and a
belt transmission without reversal of rotational direction and without

reciprocal transmission ratio toward the planetary gear transmission.

The vibration exciters comprise unbalanced masses and said unbalanced
masses preferably comprise unbalanced plates being preferably laterally
fastened to the pulleys of the toothed-belt transmission and having a radi-

ally outward flank which in a predetermined starting position is in alignment



A mechani cal connection is provided to allow for synchronization of
the exciter forces in both drumhalves. This function is fulfilled by
a nulti-stage planetary gear transmssion. In this arrangenent, a

gear transm ssion has the function to transmt, with correct phase,

t he nonent of the hydraulic notor providgd for driving the unbal anced
masses, fromthe left drumto the right drum Enbodi nents of the

i nvention With the kslplodithedbelh Wprsissiadeifaine refaéiongeangiq isplacement

ot er ence Hackbendhatistabofbfcd chhfuiand Jesps BTG cdRUbidL Pthe

devi ce, um of t I ng
to the statdesmédtheluartPreFer@bI}eatrm elte ttayerhisgiobels agtooliheg-belt trans-
arrangenent_for divided oscil- lation by which the phase problem
cannot be {B¥FV8E: 9

A belt tensioning device can tension the belt for driving the unbalanced
masses and respectively of the pulleys with the aid of an eccentrically dis-

placeable bearing pin for the puliey.

Said belt tensioning device can comprise an eccentric adjustment pin for

turning and arresting said eccentric bearing pin.

The belt transmission can comprise pulleys which are coaxial and concentric
with the rotational axis of the unbalanced masses and whose weight
distribution does not extend with rotational symmetry with respect to the

rotational axis of the unbalanced masses.

Recesses in the material of the toothed-belt pulley, being not symmetrical
with the rotational axis of the unbalanced masses, preferably in the form of
holes or bores, can effect a non-rotationally symmetric weight distribution

and can form a negative unbalanced mass.

Laterally arranged unbalanced plates can be fastened to the pulleys, and/or
asymmetrically arranged screws can form an imbalance weight, said screws

being also adapted for attachment of the unbalanced plates.

For accommodating the rolling bearings of the unbalanced masses, canti-
levered pivot pins can be provided, said bearings preferably being arranged
centrically to the radial belt force and centrifugal force of the unbalanced

Masses.

For tensioning the belt, these bearing pins are displaceably supported in the

circles of the drum parts.



Fig. 8a sectional view of the drumaccording to the invention, Fig.
9a pl anetary gear set, Fig. 10a toothed-belt transm ssion with onega
| oop, Fig. 1llthe eccentricity of the inbal ance fl ange/ bearing pin,
and Fig. 12a perspective view of a tootgﬁd-belt pulley. Fig. 1
illustrates, as an exanple of a vibrati device, a road roller

engi ne, nanely particularly a tandemtype vibration roller engine
conprising a front and a rear drum?2. Figs. 2 to 7, as al ready

nenti oned i i i Lfj Lon, -4 L1 :

ctate of o4l CPhBRLA hPBrichd BE MRSRL AbIaM of iR BEyice,
There are il Isuptonvédexd thate witlh tHewaid per atsle2at Dlnewvibhation lewcitér gesaprising
transm ssion, .e.g. th | anet ear transm ssion 6. sho in Fig. 9

for S0l vi ngOWESTAREprS N S et TIRACH A P HoLiPy Bis (NG DA AL giener-
masses (i mMyaédnwBerdhgby thedisef o Alividbd alruan wekttw e IdFuRPRalkeb, irnhich
attachnments. Travel drives 7a,7b are Eirow ded to drive the respective

drum part s the imbalarice Weighés &f fheaibraticarhitess om egcb Rk PE Elke digm are

pl anet ary , E dp.k .S BS iR

end-si de r?ﬁ%&ﬁg@%@@i S Bt nggﬁerﬁ'%gatﬁiz ggégﬂolaié[gzeogégggn a8%h the

support ed tomiagcafimiiveladriuny halves aklagivenbal eanie dthers sies oBdef to hebtain a

vi bration exciters %Oa, 31981 . .
syrichronization Of thie oscillatory movement of the two drum halves even if

the drum halves have been turned relative to each other.

A mechanical connection is provided to allow for synchronization of the ex-
citer forces in both drum halves. This function is fulfilled by a muiti-stage
planetary gear transmission.

In this arrangement, a gear transmission has the function to transmit, with
correct phase, the moment of the hydraulic motor provided for driving the

unbalanced masses, from the left drum to the right drum.

Embodiments of the invention will be explained in greater detail hereunder

with reference to the drawings.
The following is shown:
Fig. 1 a vibration device,

Fig. 2 a divided vibration drum of the roller DV90 according to the
state of the art,

Fig. 3 a simple toothed belt guiding arrangement for divided oscil-

lation by which the phase problem cannot be solved,

Figs. 4 to 7 different drum positions,



10 drum part 2a on the |left-hand side of drum 2. Via the bearing pin
16b and the ring 12b, the ring gear 10b on the right-hand side of the
drumis connected to the drumpart 2b on the right-hand side of drum
2. In Fig. 9, the configuration of a plapnetary gear transm ssion 6 is
shown. The synchroni zation of the inbal ahce nonents is i ndependent
fromthe turning of the drum parts 2a,2b. For ease of explanation,
the foll owi ng be assuned: The hydraulic notor 7 for driving the

oscillation, enment _i unni r X ot in
ot on. 1 1S abt ndr resabRal B B the SR b RANG ko RuBh o
consequence, both ring gears 10a, 10b shown in Fig. 9 are bl ocked
because, as.al ready described, they are connected to the druns 2a, 2b
in a nmanne IQIé(i ng t f aa%ﬁrﬁsgcea{ hi ng. In the planetary gear set 6a
on the left-hand side in Fig. 9, the drive nonent which is
transmtted by the hydraulic nmotor 7 onto the drive shaft 5a (sun
shaft), isFitask®d onattgothrd-Belifeaneaissiuy wEhemegadodrn gear ha and
the planetary gears 8a. What holds true here is case 3 (sun gear
driving, web outputting) of the elenentary planet gear set according
to tabl e 2Figihkl t r antime sscentriciyiaf thevimtalanmesflorgebedhogminbend of
the teeth of the wheels of the planetary gear set 6 for cal culation
of the transm ssion ratios are listed in Table 1. Table 1: Numbers of

the teeth @ig.tie traagmErspectivegeiamsofeebthed-belt pulley.

Fig. 1 illustrates, as an example of a vibration device, a road roller engine,
namely particularly a tandem-type vibration roller engine comprising a front

and a rear drum 2.

Figs. 2 to 7, as already mentioned in the introduction to the specification,

illustrate the state of the art.

In Fig. 8, a divided oscillatable drum 2 is shown. There are illustrated the
two drum parts 2a,2b with in-built gear transmission, e.g. the planetary
gear transmission 6 shown in Fig. 9 for solving the phase problem when
negotiating curves, unbalanced masses (imbalance weights) 3 of the vibra-

tion exciters 30a,30b, and attachments.

Travel drives 7a,7b are provided to drive the respective drum parts 2a,2b.

The planetary gear transmission 6 comprises two planetary gear sets 6a,6b.

Each drum part 2a,2b comprises an inner end-side ring 12a,12b in which
e.g. bearing pins 20a,20b are supported for accommodating rotatable un-

balanced masses 3 of the vibration exciters 30a,30b.

Via the bearing pin 16a and the round wall 12a, the ring gear 10a on the
left-hand side of the first planetary gear set 6a is tightly connected to the
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drum part 2a on the left-hand side of drum 2. Via the bearing pin 16b and
the ring 12b, the ring gear 10b on the right-hand side of the drum is con-
nected to the drum part 2b on the right-hand side of drum 2.

In Fig. 9, the configuration of a planetary gear transmission 6 is shown.

The synchronization of the imbalance moments is independent from the
turning of the drum parts 2a,2b. For ease of explanation, the following be

assumed:

The hydraulic motor 7 for driving the oscillation movement is running, and
the drum parts 2a,2b are not in motion, i.e. both drum parts 2a,2b are at a
standstill. As a consequence, both ring gears 10a,10b shown in Fig. 9 are
blocked because, as already described, they are connected to the drums

2a,2b in a manner fixing them against turning.

In the planetary gear set 6a on the left-hand side in Fig. 9, the drive mo-
ment which is transmitted by the hydraulic motor 7 onto the drive shaft 5a
(sun shaft), is passed on to the planet carrier 9 via the sun gear 11la and
the planetary gears 8a. What holds true here is case 3 (sun gear driving,
web outputting) of the elementary planet gear set according to table 2. The

transmission ratio i will thus be 3.

The numbers of the teeth of the wheels of the planetary gear set 6 for

calculation of the transmission ratios are listed in Table 1.

Table 1: Numbers of the teeth of the transmission gears

Wheel 1 2 3

sun gear planetary gear ring gear

Number of teeth | 40 20 80




80 11 From planet carrier 9, the nonent will now be further
transmtted, via the planetary gears 8b of the right-hand stage, to
the right-hand sun gear lib and the drive shaft (sun shaft) 5b (Fig.
9). Since the two planetary gear sets 6a,6b are identical in
configuration, the transmssion ratio i tecordi ng to Table 2, case 4,
will thus be 1/3 for the right-hand stage (planetary gear set 6b). In
t he nonent Fremnelangticarier Ar sheimemess will naw He Birkiner Fransmigsdonia the
ratio of 1 = S | =ha :

Ther ef or e, pl‘%ﬁégwhagrgﬁnggarts eZﬂ?E%ggblejgg’rﬂ%?g’t ﬁéﬁ%ﬂﬁﬁ?f}aeﬁd;-g% gear 11b
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Tabl e 2: Case Fixed to casi n% | nput , drive Qut put X ..
set 6b). In the moment transmission, this will result in a total transmission

ratio of 1 (left-hand sun gear 11a to right-hand sun gear 11b).

Therefore, if both drum parts 2a,2b are rotating with the same rotational
speed - during travel along a linear path or during standstill - i.e. when no
turning of the drum parts 2a,2b relative to each other occurs, the moment
of rotation will be transmitted as desired with a transmission ratio 1:1 from

one side to the other.

Table 2:

Case Fixed to Input drive | Output Transmission ratio J
casing

2 web ring gear sun -z1/23 = -1/2
ring gear sun web (z1+23)/z1 =3

4 ring gear web sun Z1/(z1+423) = 1/3

In the turning of one drum part 2a relative to the other, 2b, it must be
guaranteed that the unbalanced masses 3 will be rotated along in the same

extent.

For ease of explanation, the following be assumed:

The drum part 2a on one side is at a standstill, the hydraulic motor 7 is not
running. This means, put briefly, that the ring wheel 10a of the first stage
(planetary gear set 6a) which is connected to drum part 2a, and the sun
gear 1la of the first planetary gear set 6a which via drive shaft 5a is
coupled to the hydraulic motor 7, are at a standstill. As a result, the plane-

tary gear set 6a on one side (the left side in Fig. 9) is blocked.
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The drum part 2b on the other side is now imagined to be rotated by a

random angle.

The ring gear 10b of the planetary gear set 6b on the other side (the right-
hand side in Fig. 9) is connected, via the ring gear driver and the bearing
pin 16b, to the drum part 2b. The latter will now transmit the rotation of
drum part 2b via the planetary gears 8b to the sun gear 11b on the right-
hand side. The common planet carrier 9, as already explained, is blocked
via the planetary gear set on the left-hand side. Thus, there holds true case
2 of the elementary planetary gear set of Table 2. The transmission ratio 7
will thus be -0.5.

As already explained, the unbalanced mass 3 has to be rotated by the same
angle as the drum part 2a,2b in which it is supported, in order to achieve a

synchronization of the oscillation movement in both drum parts 2a,2b.

Preferably, as a planetary gear set 6, use can be made of a two-stage pla-
netary gear transmission comprising a belt transmission with reversal of the

rotational direction and with reciprocal transmission ratio.

The respective ring gears 10a,10b of the planetary gear sets 6a,6b are
connected to the drum parts 2a,2b for common rotation therewith by way of
bearing pins 16a,16b arranged in the adjacent round walls 12a,12b of the
drum parts 2a,2b, wherein the bearing pins 16a,16b also form the support
of the central drive pulleys 21 of the toothed-belt transmission 15a,15b for

driving the vibration exciters 30a,30b.

Alternatively, there can also be used a multi-stage planetary gear transmis-
sion with a belt transmission ratio unequal to the reverse value of the gear

transmission and without a reversal of directions.



(z1+4z3)/z1 = 3 4 ring gear web sun Z1/(z1+z3) = 1/3 1In the turning
of one drum part 2a relative to the other, 2b, it nust be guaranteed
that the unbal anced nasses 3 will be rotated along in the sane

extent. For ease of explanation, the foliﬁwi ng be assumed: The drum
part 2a on one side is at a standstill, e hydraulic notor 7 is not

runni ng. This neans, put briefly, that the ring wheel 10a of the
first stag®Ueplabiee Hudacg okEle 629theH elt 32colitherneda decridaae gt 10)
2a, and th u . Of I_hS r : ' |
i ve shar EnEac; ERRmISRICH! radtf of By shBlFRE B HectP9Er ARhief piletaly bear
standsti | | stage whidswiou/d ahlelepkantital frageenissien rétiodnande siveesgltdfedir-
left side 'e@tigilwg.' Tﬁ% ér%egtl’:l%lésdl's to say that the toothed belt 15c encloses the
toothed-belt pulleys 13 by more than 180°, e.g. by more than about 200°

to 210°, particularly 205°, as shown in Fig. 10.

Also here, due to the individual transmission ratios of -0.5 in the planetary
gear set, and -2 in the toothed-belt transmission 15, the total transmission

ratio will be 1.

Thus, the unbalanced masses 3 will be adjusted by the same angle as the
turned drum parts 2a,2b, as required. The moments generated by the oscil-
lation imbalances will thus be in the same phase in each drum part 2a,2b,
irrespective of the current orientation of the unbalanced masses 3 relative

to each other.

In the guiding arrangement of the toothed belts, there have been realized

some basic innovations and advantageous changes.

A belt will drive one or a plurality of imbalance shafts. If the drive according
to WO 82/201903 were applied to a divided drum 20, there would be re-
quired eight pulleys and four belts.

Here, in contrast to the previous non-divided constructions (WO 82/201903)
where each imbalance shaft is provided with its own toothed-belt drive,
both unbalanced masses 3 of a drum part 2a,2b will be driven by one belt,
preferably a toothed belt 32. Thereby, respectively one toothed belt 32 and

one drive pulley can be omitted per drum half.

In the toothed-belt guiding arrangement, there is realized, as already de-
scribed, a transmission ratio of -2. This has been achieved with the aid of

the omega loop of the toothed belt 32 according to Fig. 10. For this pur-



12 The drum part 2b on the other side is now imagined to be rotated
by a random angle. The ring gear 10b of the planetary gear set 6b on
the other side (the right-hand side in Fig. 9) is connected, via the
ring gear driver and the bearing pin 16b1 to the drum part 2b. The
latter will nowtransmit the rotation oft3rum part 2b via the

pl anetary gears 8b to the sun gear Ilb on the right-hand side. The
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the reverse val ue of the gear transm SSI on and without a reversal of

di r ecti ons applied in order to establish a part of the required imbalance 3 on the op-
posite side of the imbalance weights in the form of unbalanced plates 14
(negative imbalance). A further advantage resides in the smaller moment of
inertia of toothed-belt pulley 13 achieved by the reduced weight, allowing

for faster run-up when starting the drive.

The remaining portion of the unbalanced mass 3 is realized by the lateral
imbalance plates 14 and e.g. the nine screws 18 forming an imbalance
weight (positive imbalance), by which the imbalance plates 14 are - pref-
erably on both sides - fastened to the toothed-belt pulleys 13 (Fig. 10)}.

Thus, the toothed-belt pulley 13, being necessary anyway, also serves as an
unbalanced mass 3. The imbalance plates 14 arranged laterally of the
toothed-belt pulley 13 are screwed directly to the respective toothed-belt
pulleys 13. The screws 18 form an additional imbalance weight. In this ar-
rangement, the holes or bores 35 on the side opposite to the screws 18

form a negative imbalance.

In Fig. 10, the two laterally fastened imbalance plates 14 are shown in the
mounting position with installed toothed belt 32. The outer contour of the

imbalance plates 14 is provided to the effect that the oblique flank 14a on



Due to the guidance of the toothed belt 32c with onmega | oop (see Fig.
10) and a transm ssion ratio of -2, there is no need for a third

pl anetary gear stage which would achieve a total transmssion ratio 1
and a reversal of directions. The onega !fop is to say that the

toot hed belt 15c encl oses the toothed-b pul |l eys 13 by nore than
1800, e.g. by nore than about 200 to 210, particularly 205, as shown
in Fig. 10thalsidesef dhedimbalanes®latedi 14 dadn exasisaigdnent wath &e short
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i mbal ance shafts. Ive according to 201903 were appl1ed
to a dividedognimF2g, 10here woul d be required ei ght pulleys and four
belts. Here, in contrast to the previous non-divided constructions
(WD 82/201903) where each inbal ance shaft is provided with its own

t oot hed- belthedribetandiophtenhal reqeeérerashearanakbdardbuth piakes dFahaktooth-
will be driven by one belt, preferabhly a toothed belt 32. Th

. by,
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per drum hghte didtelhes t 9Rt hadshs theOthBhiBACETY 89 R Gried NRRRH &an also
realized, as already described, a transmssion ratio of -2. This has

been achi ebecfifated vimthe guotbartd thasgaewsd§ of thasize shitheddses 8532
according to Fig. 10. For this pur- 14 pose, the large pulleys 13
conprise twi ce the nunber of teeth as the snmaller drive pulley 21. By
t he defl ecPr@rioasly} biee seglired hit vengoh |efyth2ltodthed dhaleSRi was afenerated
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selected, well-dimensioned toothed belis 32 having a length exactly corre-

sponding to the tolerances.

In the present construction shown in Figs. 10 and 11, the belt tension is set
by continually changing the distance of the axes between the drive shaft
5a,5b and the axis of the bearing pin 20a,20b. This is achieved by turning
the eccentrically supported bearing pin 20a,20b at the imbalance flange 19
(Fig. 11).

The turning of the eccentric imbalance flange 19 by the bearing pin 20a,20b
for tensioning the toothed beit 15c¢ is performed by turning an eccentric ad-
justment pin 17 (Fig. 10). The latter comprises two mutually eccentric cyl-

inders and a hexagon for application of a wrench.

The eccentric adjustment pin 17 is provided for turning the eccentric im-

balance flange 19.



By the required transm ssion ratio of the toothed-belt transm ssion
of -2, it should preferably be possible to use a | arge toothed-belt
pulley 13 within which also |arge part of the unbalanced mass 3 can
be realized. i Since it is required anyﬁﬁi to drill holes into the

t oot hed-belt pulley 13 for screw attach t of the inbal ance plates
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the sides of the inbalance plates 14 is in exact alignment with the
short strand 32a of the toothed belt 32. This is one possibility for
visual |y checking the correct 180 di spl acenent of the unbal anced
masses 3 by way of the orientation of thﬁ%toothed belt 32. The angl es
of the oblique flanks 14a of the inbalan pl ates 14 correspond to
the angle of the belt 32 on the onega-enclosed side in the position
shown in Fig. 10. The inbal ance plates 14 are preferably arranged on
bot h sides(95”ﬁ§e toot hed-belt pulley in the same position. By way of
t he thickn t he i nmbal ance pl ates 14, the mass of the inbal ance 3
can be varied, which can also be effected via the nunber of the
screws 18 qr the size Pf Efe.bores 35... Prqyﬂouslﬁ ghelreqﬁired el -
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2. The compaction device according to claim 1, characterized in that the
drive shafts (5a,5b) for the vibration exciters (30a,30b) of the in-
dividual drum parts (2a,2b) are mechanically coupled or via a control
means are adjusted to be in-phase so that the vibration exciters
(30a,30b) of all drum parts (2a,2b) oscillate in synchronism also in
case of a turning of the drum parts (2a,2b) relative to each other.

3. The compaction device according to claim 1 or 2, characterized in that
the drive shafts (5a,5b) for the vibration exciters (30a,30b) of the
adjacent drum parts (2a,2b) are mechanically coupled via a transmis-
sion (6) and said transmission (6) is operative to transmit the rotation
and respectively the drive torque of a drive shaft (5a) with correct
phase to the following drive shaft (5b) of the drum part (2a).

4, The compaction device according to claim 3, characterized in that the
transmission for coupling the drive shaft parts (5a,5b) is a planetary
gear transmission (6) or a spur gear transmission or a bevel gear

transmission.



The cantil evered bearing pin 20a, 20b serves for acconmodating a
rolling bearing 34 for the toothed-belt pulley 13. The rolling
bearing 34 is arranged centrically relative to the radial belt force
and centrifugal force of the unbal anced fgsses 3. Fig. 12 shows a
perspective view of the toothed-belt pult®y 13 wi thout toothed belt
32. 17 Cdains 1. A conpaction device, conprising at |east one
traveling drum (2) rota- table about a drumshaft (1), coupled
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each drum part (2a,2b) conprises at |east two coupled vibration
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drumshaft (1). 2. The conpaction device according to claiml,
characterized in that the drive shafts (5a,5b) for the vibration
exciters (%0a, 3bk)canpaction ddvicedctordingriopelatrg 4 on S2ishas@eterized in that
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(2a, 2b) oscil | gkar setssiBE;Bbpni sm al so in case of a turning of the
drum parts (2a,2b) relative to each other.

7. The compaction device according to claim 6, characterized in that the
planetary gear transmission (6) comprises two planetary gear sets (6a,
6b)} having a common planetary carrier (9), with ring gears {(10a,10b)
of the planetary gear sets (9) are respectively connected to a drum
part (2a,2b) for common rotation therewith, and the respective drive
shaft parts (5a,5b) are connected to the respective sun gears (11a,

11b) of the planetary gear sets (6a,6b).

8. ' The compaction device according to any one of claims 1 to 7, charact-
erized in that the drive shaft part (5a,5b) of each drum part (2a,2b) is
operative to drive, via a gear transmission, the at least two vibration
exciters (30a,30b).-

9. The compaction device according to claim 8, characterized in that the
drive for driving the unbalanced masses (3) is a belt transmission or a

chain drive.

10. The compaction device according to any one of claims 3 to 9, charact-
erized in that the drive for driving the vibration exciters (30a,30b) is a
toothed-belt transmission (15a,15b) comprising a toothed belt for

driving toothed-belt pulleys (13) coupled with unbalanced masses (3).



3. The conpaction device according to claim1 or 2, characterized in
that the drive shafts (5a,5b) for the vibration exciters (30a, 30b) of
the adjacent drum parts (2a,2b) are nechanically coupled via a
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parts (5a,5b) are connected to the respective sun gears (1lla, 11b) of

the planetany gRarcopsbactiRPdéfte Rcordify EOPFAIALBSF BRINED AL Q! EharGict-
to any one of claims 1 to 7, characterized in that the drive shaft

part (5a,5b) ofrigadhndhatmapatiti-stegeplanetappeear freestrgseen () andaa elt
gear transm ssi . t,,d i L g —
The conpacti on't%rehﬂ'](izlgg8@0%'#mr%@%¥a&mﬁ%?Bgﬂgl)r((gﬂ(r:%“gth%zéggﬁﬂr{ﬁﬁﬁ% r‘%ﬁ%
drive for drivrogaltthenamisaicanatid rassesthedplanetarybgtdr trarsraissigsi (6) are
a chain drive. 10.,.The conpaction device according to any one of
claims 3 to 9, PER4fS¢t erized in that the drive for driving the

vi bration exciters (30a,30b) is a toothed-belt transm ssion (15a, 15b)
conprising a toothed belt for driving toothed-belt f_pul | eys (13)

coupl ed wi A uﬁbmm@@pt,ﬁigg@glcg;gqcordmg to any one of claims 10 to 13, char-

acterized in that the vibration exciters (30a,30b) comprise unbalanced
masses (3) and said unbalanced masses (3) comprise unbalanced
plates (14) being laterally fastened to toothed-belt pulleys (13) of the
toothed-belt transmission (15a,15b) and having a radially outward
flank (14) which in a predetermined starting position is in alignment
with the toothed belt (32) of the toothed-belt transmission (15a,15b) if
the rotational angle displacement between the two toothed-belt pulleys
(13} driven by the toothed-belt transmission {(15a,15b) corresponds to

the desired value.

15. The compaction device according to any one of claims 9 to 14, charact-
erized in that a belt tensioning device is operative to tension the belt
(32) for driving the unbalanced masses (3) and respectively of the pul-
leys (13) with the aid of an eccentrically displaceable bearing pin (20a,
20b).



19 11. The conpaction device according to any one of clains 9 or 10,
characterized in that the drive is a belt transm ssion with a belt
gui di ng arrangenent allow ng for reversal of the direction of
circulation and for a reciprocal transngiiion ratio toward the

pl anetary gear transm ssion (6). 12. Th onpaction devi ce according
to claim1l, characterized in that the transm ssion ratio of the belt
transm ssion (15) and the transm ssion ratio of the planetary gear

transm ssi ( t L esult i : 1551 i 1.1

The  compacisy e, EaRatlioh Gilite RBrdibaRTIARIDR o A dtablertred in'dhat

characteri zed isaict belt tansinhtrig dévige qohmpritesr yn geaentricamdjusteeonp{6]17)

and a belt transn ssion w,thout, reversal of ﬁﬁt gtol Bnal direction and
FYHe08

wi t hout recipr @aﬁurp%g?#se&cgﬂtr}%]??%r'?%\ﬁéﬂ anetary gear

transm ssion (6) are provided. 14. The conpaction device according to
any one of clainms 10 to 13, characterized in that the_ vibration
exciters (3da, 30B)corpRRAtictedeyiparsRREINIES $8Y g ohR@IBa Ut hBarhR@sk

masses (3) CO”@F]&éﬁiHﬁ%%icg)%elg\?IP{tﬂér%?nkgiﬁb e ashpleifidses’ patEneeLs)

to toothed-belt pulle e toot Ssi on
(15a, 15b) and mditmgare readixidl | gndutowreantficamith e whiatlonah axis of the

predeterm ned starting,pasitiop,.s in.alignnen L.t t
055) “of the-t obPRelber FRgesar i End biitns MDY f5ebbOh 967 AfEeREa
angl e di spl acennth rbeftiean symemiens twith hedpded to piel eytatiohd) atid \ofnthe
by the toothed-belt transm ssion (15a, 15b) corresponds to the desired
val ue. 15. The“E‘gﬁﬁ@E? JRaR&Pi (Gd- according to any one of clains 9 to
14, characterized in that a belt tensioning device is operative to
tension the belt (32) for driving the unbal anced masses (3) and
respecti vell§. ofhehecrpabrign devdge wicchrding @i gladm dd, cdwentterizad| ip that

di spl aceable b I : C I Vi
according to cfﬁéﬁmgg%gbghg’fg@? eringpézé}élgl ﬁﬁt% g?a-@%ddgglg%tﬁlfggg%?g’n%@g not
devi ce conpri segpmaneteicakwith chadratational agish of the Liobalancad npasséed (3),

eccentric beari in (20 Ob). 17. The.co tj.on. device cordin
Lo any one of ENEFNE NSV EStERONE Rk HVER ot eI i LRl Forth @ Adb-
transm ssi on (ifige Lhbhlai@ariees. pul | eys (13) which are coaxial and
concentric with the rotational axis of the unbal anced nasses (3) and

whose wei ght distribution does not extend with rotational syMretry

W th respegy, tonkRgm Rl Ridnod@)ic@Xkéording BE aHYRHABE8Ei B SSE&S 18 3¢haract-
erized in that unbalanced plates (14) are fastened to the pulleys (13),
and/or asymmetrically arranged screws (18) form an unbalanced mass
(3), said screws (18) being also adapted for attachment of the un-
balanced plates (14).

20. The compaction device according to any one of claims 1 to 19, charact-
erized in that, for accommodating the rolling bearings (34) of the un-
balanced masses (3), cantilevered pivot pins {20a,20b) are provided,
said rolling bearings (34) preferably being arranged centrically to the

radial belt force and centrifugal force of the unbalanced masses (3).

21. A method for the compacting of ground by means of a drum (2) of a
compacting device, where, with the aid of at least one vibration exciter

(30a,30b) comprising rotating unbalanced masses (3), compacting vi-



18. The conpaction device according to claim 17, characterized in
that recesses (35) in the material of the toothed-belt pulley (13),
being not symmetrical with the rotational axis of the unbal anced
masses (3), effect a non-rotationally sxﬂgetric wei ght distribution
and form a negative unbal anced nass. he conpaction device

according to any one of clains 9 to characterized in that
unbal anced pl aP&atignspf fhe dryst é%)aar@ @enﬁéat'@d» |cepEagteryed fydyhsy use of a

asymmetrically 'fWEl %%ﬁcgfj"‘@w ol Bh%afﬁaw&a'(ﬂﬂ%‘i TRSHhich) theahst
screws (18) bel ng al so adapt’ed for attachnent of 't hbal anced
pl ates (14). 2balafiredcovapaes i(3)h addehieceibagion dixcifero (30y,30ipe iof eadhaipast

1 to 19, ch hat datjng_th | |
beari ngs (34) GreEh dhibh B2t dEERETEE MG Rrblerhdle BB respag: to
(20a, 20b) are pHe@ hdeéi,posnlo@h &9l thgtleadd 00 ghé %@wmbes@bwﬂgmem%

arranged centrica ﬁ% to the rad| al belt force and centrifu \? force
of the unbal ant@@&arBLiRer (39 thaxa sWIGPREAtPRrOT e IMRIEEY mpvsIment of

ground by meansh©hya (ﬂfmrﬁa%)esotzézﬁw%%mdd@wrpﬁ thwh&mn rvmwsr(b@
aid of at |east one vibration excitef (30a, 30b) conprising rotating
unbal anced masgb3 h@3k, basonproed mglakive toze_acthatheafns of the drum (2)
are generated, characterized by the use of a divided drum (2) with
two drum hal ves (2a,2b), in which the unbal anced masses (3) of the

vi bration exciters (30a,30b) in each part (2a,2b) of the drum (2) are
rotated by the sane angle with respect to the phase position as in
the turning of the drum hal ves (2a,2b) relative to each other, so
that a synchroni zation of the oscillatory novenent of the two drum
hal ves (2a,2b) is obtained even if the drum hal ves (2a, 2b) have been
turned relative to each other.



