‘;-tue3eVbS($6Tb;A01 22 Cctober 2002 *166166* Lifting and Ti ppi ng Device The
invention relates to a lifting and tipping device for en? é contal ners
into the | oadi ng opening of a collectling container, part4&trQper24Qz

enptying refuse containers into the collecting contalner of a refuse truck,
with a swivel drive device arranged in the area of the |oading 5ﬁé ing, to
which at |east one swvel ary recei vi ng r is
connected with a non-positi vgh'%%mdgﬁdaﬁﬁl{:?i ng and ti ppI’ @mm&*@”ﬁmuﬁ
known from EP 0 358 046 Bl. The swivel armforns part of a

guadrangl e conprising a lifting and tipping frane, the swy, wer
guide rod and a support arm The driving nmechani smfor the “|

ti pping device is a swvel driveQsgriptionith a coaxi al uppe

cyl i nder piston arrangenent and a rack-and-pinion gear with dr|*9‘%9°°§*haft
actuated by the two cyli nder pi ston arrangenents therebetween. The sw vel
armis ort arm
s ount H Duciehdelal € Hfing 1R tphfla 3Dl HOShbKG copluneltS WY
coaxi al loadingopenifithef aml{p@nn@cnmtam‘r.mrtmwdvﬁer emptyinglrefued cqutaieemngl e f or m
a cl oseqodinpt ¢ Whggomambhs gv&aseimém.dh%gwgu REMUIRe JIRBed i S ve!
drive is actuat armis swung causing theYarticul at ed
quadr anghe aren gfpteﬁ legdlinghopening, de tvieh at lerﬁi qnexswmd amen@d aalemce dorat ed

guadr an e ded. The opening of the
articul g% g%lwﬁg ?%glnatér?éel@ém{cdgggfdn‘ggyémﬁtg?\lpgg\{/?\xéd)glj swi vel novenent of the
contai ner receiving device. As a consequence, under sone circunstances, the
cont ai neg,chq, mng'aﬁﬁeﬁppl\'l dERike s knb\?th%n@@ﬁ% §581846!81 20 g\f/l%?érn@ lifting
and tippl ng devi the rimof the contalner is grasped from

under nedetms Fait of ancittieuated ayadragglecedraprising a lifting anshtipping:fraine, therti cul arly
hi gh. Oﬁmﬁ\}éi’%'rrﬂgatlf\ké%@dé s GRA 'ésﬁjpggﬁtaf?t‘nnefbmv n@ﬂ%haﬁi or the

ci rcunst ances Since the swvel drive Ice1s on the

col | ect |llﬁ@gc@m tippieg d&waeuw Sepwivelodrivendevies with ta ceaXial fuppeg an@\}@mrnt t he
entire |dfitdedPisthiariMctlontaKa BGaki bRd-pidAbd itk ebHaR aa}gafea' gyer into

t he openin executed by the articul ated guadr ang ich requires
corres pdh%ig‘l'@) eylindghpistoR) afeanggrests therepetwqeny eThezwzel@mlls 9@9°h¥3514t0d| scl oses

an enpt Xhé‘ﬂn&j@%éf?mmﬁé@stuﬁ/@ﬁarTW@Qf‘dpoR%rmbQﬁbtﬁ]t&cpéﬁ ag 'R?Be el Vi ng
device is mounted is rotated via a vertically arranged l'i nder. "Si nce the

entire I'PR{abiR ondRfiive shalt andHisdhug %Qf‘xf%fh?r%msvm\?e?rw'm!\?é'ﬁéhv'cetaﬁ'é ti ppi ng
Pr oCess thé @ﬂ.cula%ecsbué&rahggueksﬂn ta0ci8sdd lifit MbURRMEIEIME - ardfiof tRPRAGMGUS has the
drawback that a long lifting path is consequently required and the | oading
openi ng 9PEBINIt her efore be arranged relatively high up. A flexible
adaptation to different overall heights is therefore possible only within
narrow lLimts. It is the, obeect of the |nvent|on to create a nore conpact

and fl e¥VoeR t%éﬂt"&b%vq is 2atrRfednther $WHMEIRTH S, PYENG HPWRIFAUSINY 6Nt ai ner

recei Vi nticified quaddngle t8'gpeRUP ifo bakbRRgieoNTafiRehe opBivRPadis@aRti al 1y from
bottomto top wthout an appreciable horjzontal conponent. This object is

at t ai neduggrangle; ap; aitional 'P'bﬂle)ﬁ'ﬁe deprevided, The epening of e, aticatede devi ce

is fixedubBrangR isdéonitidd With B WGtRd swivePinovemeht BNtheVedritaife] rekaiving Means are
provided to transformthe rotation of the swvel drive device, during a

si mul t akiE¥ige AR 3 EPNSRgYRARSHUNGST $BE SiFFuRRtanges, therantaingrite beRickedv enent of
the sliqp &?bé tbusheP away c@néi@érw?drohetrehm. W ahd flﬁpln%T Bé\n@é béferec be | ocked

in rel atlon o the rail at the defined hela and after | ocking,
t he swi Vish ofhihecsptaingsfis graspadifipg) urgsroeatie P@epfpeleewﬁqwmeipqce Y ifp the

cont ai Ngke cxhéurlelr |§'d&&|c~%fb¢lyth@|ﬁ)' NGn ARIPiIS tEFHR"tHE r‘rgful';é’ doRRine?ViRAy,| on can be
nmounted either on the side of "'the refuse truck (side |oader) or at the rear

{rear | dBdersomegirgwastapges, roll qmygﬁlggqglf gyvivel drive device is fixed on the
collecting container and itself does not execute a lifting movement, the entire lifting

and swivel movement for tipping the refuse container into the opening is executed

by the articulated quadrangle, which requires correspondingly long swivel arms.



PCT- EP99/ 03118 22 Cct ober 2002 the lifting and tipping device can be a
single device, or two lifting and tipping devices can be_arrange i de by
side and nounted on a comon slide, eor each on its own sqzié%tf’b%c?%pﬁat t hey
can be actuated independently of one another. The slide or slides may al so
be guided in tw lateral rails, which increases the stability of the entire

device. The advantage of the lifting ,and tipping device is that the sw vel
drive de9Bcle3Pe 4t Jrelosesapn eprtyiog Ferenwheieimadiear ahegl ppguhich & he swi vel

arm and doRthinet! regeiting devitkas RJUNERERI totdled JRVA GEriBXIRCAthgdd (QiFigred i fting
and sw veling novenent, so that the swivel armcan be extrenmeély short. Due

to the SHera é‘@v@"ﬁ'&? "@Pﬂ]m?‘f@%ﬂﬁ Hﬁﬁ-ﬂ?teF’é‘&t_@iQ/FWHGHBQY%GTS“G&IPP'@_ few

centi metRoSes8VRY, fs'AMIhKET '\ Yiffing MdwebneheY ITRR. appAiatud had tHadiraWBadk PPi Ng

devi ce nmakes It EER'SSI bl e securely to gr a:sg contai ners of various heights,

Wi t hout tt‘ﬁea dend 'ﬁ@rpﬁﬂi'ﬁg"oﬁﬁ%‘é‘ﬂ‘ﬂ_&m@ﬁw %ﬁ?"f’htée|'9?<¥'mmg>r>§nwgtmaﬁ ng device
by the sHéréRre HRVAERIYedQblatitaly High a?._ner( flexiBiel adapehtidR \tb CifferéMtiaverdine refuse

cont ai ner _has, been grasped and a defined height of |ift is reached, the

1i f ti ng helghésisterefore ppssibigoaly Wihin Baow™itee siide in relation to the rail
and only the sw veling novenent of the swivel drive device continues to tip

the refuse container into the |oading opening. The novenent of the sw vel
drive ddi/isctBenbigst Rhthe,inveptien {q sfeate pringre-rMPRY andcliaxibie gdartableocess

Wi t hout Iiﬁ% & @ping A&Vigs it WRlcH the. confifingi\We¥Eiling 'deViRe I8Y itCftadps tREL 1N
reverse. en it reaches a defined sw vel position, the lock is cancel ed,
so that "&fuUpeROPIANErMAvER gssentiriqfrem bettora fp\tep wilioubanyaeRTeciable cont ai ner
r eaches HoRgorl4iWoRtbonBat. t he contai ner receiving device detaches fromthe
container rimor a defined end position is reached. WO 99/ S8431 4

PCT- EP99/ 031 18 22 Cctober 2002 According to a preferred enbodi nent, the
means f qhist dbject iattdimd b8 liftiah And Uppig dvReTiWRh thE EWReBive @RvicdUr i Ng a
si mul tanePus SW v,[%l6 v_enen({f‘éi?_f t he swi vel ar{n dnto a lifti rbg novenent of
the sl i demgd o stidgthabls quiqedrin At degsd pgvedical fafly Meany age ppavided t9 support
| ever am@nsfofift 'tA8 Gotalign ! sidthe TEGIVEIOAARS idetige r 8GN at SiBuRARoa iV coupl ed
eccentri cal lg%n% amthge swi vel drive device and on the, other hand to the

support M§ FYIYE! @ INtQ adifing wevergeptf tae skide. yichystrezat 9 or

i ndi r ectdefindddhéipkt sfaifl. eThe BEecoat Bé m@ked'ﬁlﬂﬁelﬁlﬁu’iﬂmhiﬁ gil bOthel deﬁﬂégf er abl )d/ _
arranged on t SW ve ri,ve device in suc that 11 ves .downward in
el at o8t phEt A Eherdpssito. 4B el Sndiginesd of T oot ddve R4SV G <
swi vel edonfifueddae tip the cantaine@ngenent of the connecting rod is preferably
selected so that in the | owered position, the coupling point of the
connecting rod on the swivel drive device is approximtely at the sane

hei ght dsetliftingsandviippirax devicd atdmedingity ¢he hwentiordean s molihied dthapbnng poi nt

i s |located .hetween the. sw ye ri,ve device and the collecting container to
create ihec% 8t eé?ﬁ“ﬁ?\ﬂ?%#t’&e &ﬁg‘?ﬁ?ﬁ@ ttuw%ae(Rre&r ,]C\?ger evf’@éerf'g’r%ct uat ed)
this coupling point noves downward so as to press the connecting rod
downward. Since the connecting rod is sinultaneously supported agai nst the
support lever, the swivel drive device is |ifted because the slide is
shifted along the rail. The support lever is preferably an angle |ever
extendi ng underneath the slide in the direction of the collecting container
where it is directly or indirectly coupled to a stationary conponent.



WD 99/5843]1 5 PCT-EP99/03118 22 COctober 2002 The angle lever is preferably
connected with the collecting container via a |link elenent to permt
linmited W& P53 nobility. Advantageously, the rotar Vcéﬁ%w gb g

t hrough the coupling points of support |ever and connect ? b‘g
arranged parallel to the swivel axis3of the swivel drive device. The
support lever is furthernore advantageously coupled to a hol di ng el enent
fixed to the slide and extendi ng underneath the swivel drive device from

the slide,up.to in front of the sw vel drive device, This. sinultaneously
creates atl@gﬁﬂ%i“?doﬁlp%%ﬁ freder cafdiees %‘%&}Eg‘i‘é‘ﬁﬁ %ItWBE‘ﬁé‘!ﬁ ddPPige 1 fting

movenent GaRcA&af K€ Gih diéfhegﬁﬁdi&@ﬁﬁ 18y '&Bn%ﬁmﬁﬂnﬂr&ﬁﬁ&ioﬂ‘g?&f The

connecting rod 1s arranged adj’acent to the coupling point o e angl e

| ever on ithewhaelidk, sg tiak divgrin bdhetuhtet indepphdendy pObid sholliee. THRGHded at t he
free end of an armof the angle |lever. The coupling point of the connecting
rod on t her gidgs may alsebeigyideddn sva batgral st wlaich Hioygases thaaabibiyefi ng poi nt of
t he anglet%%yl&”%&&p the hol ding elenent and the slide. Wth the novenent
of the coniec I'ng 6d, a sinul t aneous ti ppi ng novenent of the angle |ever

i s executed, which supports the lifting novenent of the slide. To limt the

lifting npvenent, a Locking nmegchani smthat can be actuated by, the
connect i n ?g(ﬁvaai?sﬁ#@aﬁmﬁgﬁgaﬁ RN BeViFfCIS it o Swivelidrive dayichifed on the
sl i de. Thblﬁox'ngﬁéﬂllg%iﬁé’oc&ﬂ&{ Shdisa, A REAP! e?&x"xx}éﬁa&&[daﬁm"lﬁ?s.aﬁ fngoupl i ng
poi nt of the connecting rod 1's approxi mately below the swvel axis of the

swivel driéomtaifl@e@iving dNEO Bl Ilcdmbrhdd AR /208 3 Relre Movaheit, 2002 The

| ocki ng mechani sm preferably has a spring-|oaded bolt that engages with an
openi ng ofo tat BeRVHg! pimean ke exireiely Siort Raetathe shortswivebaaridhg ned hei ght  of
lift. Since,.. he .swi,vel  nov t of the swivel drive deyice continues,
the. connegioHfe b 4t BORFR fove CcprimeR T sl ¥ SEBLER T ot the
sanme ti md@ﬁ@é{q"msqmib%/aﬁmﬁ)ﬂif;%heviwﬂag&nnﬁ@stswwse&:@fély o gexpended. Thus, the
connecting rod is preferably tel escopic. An exenplary enbodi mnent of the

i nvent i oncasitdinern ofwruehpighisnwithput the eontainedeging pushed hwayefremdghee to t he

craw ngs L WGl B g dhs 8 side view of e LifELng apd 1Pl ng devi ce

prior to
device.

After the refuse container has been grasped and a defined height of lift is reached,
the lifting movement is terminated by locking the slide in relation to the rail and
only the swiveling movement of the swivel drive device continues to tip the refuse
container into the loading opening. The movement of the swivel drive device need

not be interrupted. This ensures a continuous process without any delays.

After emptying, the swivel drive device is put in reverse. When it reaches a
defined swivel position, the lock is canceled, so that a lowering motion is added to
the swivel motion until the container reaches the ground and the container
receiving device detaches from the container rim or a defined end position is

reached.



Fig. 2 is a side view of the lifting and tipping device with picked-up
refuse container, Fig. 3 is a perspective view of two side- bg-si de tipping
devi ces i NYPA¥#3 owered position, Fig. 4 + 5 are si dePﬂTegys" /8?"?052 ti ppi ng
device in various swivel and lifting positions to ill ust?PgP#HLR6ti on
sequence, Fig. 6 is a perspective view of the | ocking mechani smof the

|l ock, Fig. 7 is a perspective view of the | ocking nmechanismin its |ocked
state, and WO 99/58431 7 PCT-EP99/ 03118 22 COctober 2002 Fig. 8 + 9 are

dopi ot o T KEopilfe 5ok RBeTEEBBRRRL 26 Bk T kefulihe pecofbin A, 13 on

whi ch a | ifd ivagelifleldeRiRe g\ siRulPaneSuddWidgREdnttnt BEhasRavf the | oading
opening (14). The lifting and tipping device 5 has a swi vel drive device 32

on whi ch armyintea lifting idévemenhofthe sideawinieh stops ef vdafmed deigheolftj n t he form
of a receiving ridge is arranged. The |ifti n% and tini ng, device S has a
slide 60, ™Y ©mBrise g supRAt ekerangd arepageting rody lihg capnesing rdRn B ei t her si de

adj acent i i .. C t i.fting and
i opi ng. g baRLis2BGPICAREHcARy & ne SISy AIRAIRRR L ohBlhdnd ("2, 20G
| ever 22 a@thetsdppsrORRES Whith ih @8nd@couphd 8 Wipside ah@ dectBlor ifdié&vtigect ed via a
link element 26 with a cross strut 18) which is fixed to the collecting

cont ai ner tdthe cpHectingtcantagnesf the |ifting and tipping device 5 will be

expl ained in connection with Figures 3 ff Fig. 1 depicts the lifting and
tipping device 5inits |lowered position. This figure also shows a refuse
cont ai ner The conndeting mal is petferablylarmngeslomi the sgivel driviBdevids ialsutthe cont ai ner
receiving device 46 grasps from underneath container 50 has a |id 52 that
can be switly thdtmoyss downward ingglagon fo theisyived deug,demice asthe eaings f ¢ j ng and

ti ppi ng deyj e {.5ed position when the defined height of lift has
al r eady bzéédr??‘ﬁn g‘%}‘gccfg JSE}”%‘%&C "shows two side-by-side lifting and ti pping
devices 5a, 5b. At the | ateral edge of the |oading opening 14, two verti cal

rails 16 gre arranged in whi the slide 60 is. quide as, ta be
Verti cal | bRl e tneEmEs] o the. tonfih rof B Re SR A Ve unics a2
are coaxi gd M“@féd?&%n,sm@%ogmr%lgaﬁn oEafetoRMbciRb réH biY el & Arive WO 991 58431
8 PCT- EP99/ 03118 22 Cct ober 200

device is approximately at the same height as the swivel axis of the swivel drive

device. This coupling point is located between the swivel drive device and the

collecting container to create a compact arrangement.

When the swivel drive device is actuated, this coupling point moves downward so
as to press the connecting rod downward. Since the connecting rod is
simultaneously supported against the support lever, the swivel drive device is

lifted because the slide is shifted along the rail.

The support lever is preferably an angle lever extending underneath the slide in
the direction of the collecting container where it is directly or indirectly coupled

to a stationary component.



32 has a housing 34 and a swivel shaft 36, on each of which is arranged a
sw vel ar A container receiving device 46. On e i drive

devi ce 32%(3%5/%4%& arm 38 a connecting rod 42 is coupﬁgggfyg@gg% 40. In
the | ower area of each of the lifting and tipping devic cloberi2092
supporting levers 22 are provided inxhe form of angle levers 23, which are
coupl ed behind the rear wall 63 of the slide 60 to the truck 10 or the

coll ecting container 12 (not shown). At the front end, the armof the angle
| ever 23 wi ! i . 4 . provi ded. The
connectingmggggﬁzaﬁéh@%ﬁppgﬁfgﬁgggﬁgr@%&ﬂ%gﬂﬁéuﬁgg%ﬁﬁngheaggb e lever 23 is
coupl ed t eldnkemt Ropetinitdirgit@itizor@l abbitieppl i ng point 24. The hol di ng el enent
in addition carries the support el ement 47 agai nst which the contai ner wall
rests during the enptying process. The holding elenment 20 is a plate that
I's fixed taivhiGeddudly, WRlrbtaBPask phidtnghidigh Gk co-ﬁ:ﬂﬁné Béﬁfdof%ﬁﬁﬁmpass' ng

t hrough the coupling points 40, 44, 24 lie parallel to the totary axis of

t he two sWwwehndtmibtdingiod dteearsingeibpblie] aoljhecenitel tagistdf ¢he eipeict i ve rail 16,
has a vertically oriented plate 66 behind which a | ocking nmechani sm 100 is

ar r anged, 95 8R¥iG-| | be explained in greater detail in connection with Fig.
6 to 9. Fig. 4 and 5 showthe lifting and tipping device 5 in a side view
toillustrate the different notion positions. The swivel arm 38 is short,

so t hat tHbesupnost lnesr is Budiennorg advantageoudy ceupded Wwrigedddiogelmtontt 0 t he swi vel
drive device,32 to.create an. overall conpact liftipg, and tipping device 5.
Figure 4a f?ﬁ%?ﬁsﬂ‘f’ ﬁlé&f ?’%ﬁxﬁed‘r&é‘fgd‘%‘ﬂlﬁ?‘ﬁégg%‘@wﬁ]’eéry 9 (ﬁgfcfgrqrﬁﬂg’rsi‘ggposi tion,

Wi th the GoR & A6k JF AREIWVAUAS e Gite 4iSWHRE SRRy chdatdBYedifiedlonar | Y seen
that in this position the coupling point 40 of t h& connecting rod 42 is at
t he sane bhbeiwgleh ange fdver s slele saxha tafliftihg mewemeht ahdktex8titaf int he swi vel

drive device 32, MO . 99/58431 9 PCT- EP99/ 03118 22 Cctaober 2002 The | ower
coupl i ng [SMHRCUPR it the coppsichng 19dy d be sennestingsrodyis atranged adiagentyo pe| ow t he

swi vel shaft - IS, fd ] . 23 is flexibly
coupl ed a?ﬁ "c"é’g‘gi‘?% &gto‘lgﬂntﬁg@gglgmiet%% %’Pgl\tézlog(gl?é %h’i%gwa?gé &D%Jﬁ%/@él "o truck 10
via a | i nlgoimksedre tdcated.at thedrde@ndiongn &ine OBt adfleh@&ra substantially L-shaped
form The free end of the short arm extending rearward has a coupling point
24 of angle lever 23. After the swivel drive device 32 is set into notion,
the swi velrhacBapithgipoirt W URl @enédling k&L s anglicnefdr iPpreRBabliMRated t he
eccentric arrangenent of the connecting rod 42, the connecting rod is
pushed doheteen thegoupkng paintefgheangly levegitk therhydding elgirtenyandohar d t he rear
and the sljde 60 |s thereb {mul t aneousl,y noved upward. t ogether with the
o vel i FUBF 300 o8 rig>EhagY g KonrBRER Bep TR ans B Botinga "t hes movenent
cont i nues yi¥kinknt dFIShE APERVENS ek QeteliZwhith 48 fdrEahd Wfifle HORGhAPE! t he
coupling point 44 is vertically below the sw vel shaft 36. The angle | ever
23 is incteadidagly rotated in direction 58. In this position the container
50 has al ready been picked up and the slide 60 is just before reaching the
defined height of lift. In Fig. 5a, the defined height of lift has been
reached amd lngi¢ Kienitig iovément] &ldckib@ mevhatibmwhdtlcah Be hetoiiBe by x| ai ned

below, is conplete. In Fig. 5b, the sw vel novenment of the sw vel drive
devi ce 32cemeeiingeosl upehireaching aglefinedybeiglynf difinis arrapgagdeon the pléde- iThiso t he

| oadi ng opening 14. Due to.t | ock, .t he |ower coupli Qint 44 of the
connecti PRI e hpaisttin bREATY afbid sp i ConBoE Boinl et 885 od. which i s
desi gned @snriectif} R,aqgafgp}gxih%ly belofXhE BWREL axINbBthERWAREBlivE stiddaues) unti |
the final tipping position is reached as showm in Fig. 5d. At this nonent,
t he WO 99158431 10 PCT- EP99/ 03118 22 COct ober 2002 connecting rod 42 is
conpletely extended. Due to the restoring force within the connecting rod
42, the swivel drive device 32 is retracted again after reaching the
tipping position and the setting down process begins. Fig. 6 is a magnified
representation of the | ocking nmechanism 100. The |eft part of Fig. 6 shows
the holding elenent 20 in the formof a plate 62 to which only the
connecting rod 42 is coupled while the angle lever 23 has been omtted for
the sake of clarity. A bolt 68 held by two bearing blocks 72 and 70 is
arranged in vertical direction on holding elenment 20. Between the bearing
bl ocks 70, 72 there is a rotatable tubular section 74 on which a vane 76 is
di sposed. Furthernore) a swivel |ever 78 connected with a | ocking bolt 82
via a connecting lever 80 is arranged on this tubular section 74 (as shown
in Fig. 7). Bolt 82 is supported in the bearing openings 84, 86 of plates
64, 66 so that it is horizontally displaceable. The position shown in Fig.
6 is brought about by the reset spring 92, which is fixed by pin 94. During
the swi vel novenent of the swvel drive device 32, the alignnment of the

. o . 1 - Y



Figures 8 and 9 are top views of the arrangenents shown in Figures 6 and 7.
WO 99158431 11 Reference Nunbers 5, 5a 5b lifting and tipping device

10r ef use YQUEPI | ect i ng cont ai ner 141 oadi ng openi nglgngﬁPfgﬁ*’flb%s

strut 20hol di ng el ement 22support | ever 23angl e | ever 24couffZi QgorRsiZf020f angl e
| ever on hol di ng el ement 26l i nk el ene 28coupl i ng poi nt of |ink

el enment 30pl at e32swi vel drive devi ce34housing of sw vel drive device36sw vel
shaf t 38swi vel arnmdOcoupl i ng poi nt of connecting rod42tel escopi c connecting

d44 j i f [ d I 46 [ i Vi
e coar o RS SRR Py e PR BB T o ™
cont ai ner Bgkifl of  [ofkita BIAORTieRE bn AT RRR HEGRLAAnELEBRARTIR. 2002 VIO

99/ 58431 12 54sw vel aXis of |ids6sw vel direction of angle | ever58sw vel
direction of swivel arnt0slide62pl ate63rear wal | 64si de pl at e66si de

PLat e08p! afbeRtho, SLOGIARGRLE B NaTIATAL HOUL AL RRALL R OvaneT8sui vel

| ever 80connect 1 ng ver bear 1 hg openi ng earing

openi Ng88ebhaGnhWdeRdSR6 VRN A ARER) liftilgahevednd Bkd: Ag: sxaRhan sm

PCT- EP99/ 03118 22 Cctober 2002 22 Cctober 2002 13 Clains Lifting and

ti ppi ng dewveeted by therpel; ithrcanpeatiigrred &s ¢xiensed nkhus ohe icognespemradgs (14) of a
col l ecti ng (%on ai ‘ﬂer é.lZ), particularly for enptying refuse containers (50)
into the PH HEPCRBIGt ai ner (12) of a refuse truck (10), with a swi vel
drive device (32) arranged in the area of the |oading opening (14), to

whi ch at | east one sw vel ar mé}éS) wi.th a container receiving device (46)

i s connecaExgmplaryembedipesy of the invenore Wil new be pydaingdin grgater

detail with reference to the drawings in which:

Fig. 1 is a side view of the lifting and tipping device prior to picking up

the refuse container,

Fig. 2 is a side view of the lifting and tipping device with picked-up

refuse container,

Fig. 3 is a perspective view of two side-by-side tipping devices in their

lowered position,

Fig. 4 +5 are side views of the tipping device in various swivel and lifting

positions to illustrate the motion sequence,
Fig. 6 is a perspective view of the locking mechanism of the lock,

Fig. 7 is a perspective view of the locking mechanism in its locked state,

and



the swivel drive device (32) is fixed to a slide (60) guided at |east one
vertical rail élG), nmeans are provided which transformthe rotation of the
swi vel drws)eg%f $lce (32), during a sinmultaneous sw vel PObEEMR 8¢ t he
swivel arm(38), into a |ifting novement of the slide (6®)CHAPEHO2ops at a
defined height of lift, the slide (68) can be locked in relation to the
rail (16) at the defined height of lift, and the device is designed in such
a way that after |ocking, the swi vel novenent of the swi vel drive device

32) i t dt I p.th t.al . 2. Device laimed in ., Caimil,
((:haa al:;5 e(r: ,%e%[litbﬁ th%?a‘%‘gggggﬂggﬁgg%&émeg a"ésn\é“ﬁ‘bcﬁ’ﬁcﬁ{s’g foe@g}“ef’ gli‘f'dandl a
connecting rod (42)7 wherein said connecting rod (42) is coupled

eccentrically to the swivel drive device (32) on the one hand WO 99/ 58a31l
PCT- EP99J03118 22 Cctober 2002 14 and to the support |lever 22 on the other

hand, whi lgllléwi Pﬁh{:’% @hé I%Fﬁc eCHJcﬁge Wu&l? 16 W;T‘ths éo?%ytﬁr?gg%onﬁn%blon%hi& rectly or

I ndi rectl e co I'ng contai ner VicE€ as clainmed in

Caim2, g£hAngcheti detict 5a$ arrdifyed PR dred SIMBE Idadid); opéniap (BN)g! € | ever
(23) that extnégnds Eﬁglgr neat h theh% ide (60) in the %lkrdgcti(g;n of the

col | ect i nbhecléfingiand tipping Ayvice S hpey pwivehdrive ddvieeB2 on @high mswjivethar act eri zed
'n that tzpr?n ?Ep\%tﬁ alc%}llt%{neg ?e%):iv;nsg device 46 in the form of a receiving ridge is

arranged. The lifting and tipping device 5 has a slide 60, which is guided in two

vertical rails 16 arranged on either side adjacent to the loading opening 14.

Further components of the lifting and tipping device 5 are the holding element 20

fixed to the slide, the support lever 22 and the connecting rod 42. The support

lever 22 is connected via a link element 26 with a cross strut 18, which is fixed to

the collecting container 12. The details of the lifting and tipping device S will be

explained in connection with Figures 3 ff.

Fig. 1 depicts the lifting and tipping device 5 in its lowered position. This figure
also shows a refuse container 50 to be emptied, with a receiving rim 48, which the
container receiving device 46 grasps from underneath. The container 50 has a lid

52 that can be swung about axis 54 to open it.

Fig. 2 depicts the same lifting and tipping device 5 in its raised position when the

defined height of lift has already been reached.

Fig. 3 shows two side-by-side lifting and tipping devices 5a, 5b. At the lateral
edge of the loading opening 14, two vertical rails 16 are arranged in which the
slide 60 is guided so as to be vertically displaceable. On this common sled 60, two

swivel drive units 32 are coaxially arranged side by side. Each swivel drive device



connected via a |ink el ement (26) with the collecting container (12). 5.
Device as clained in any one of Clains 2 to 4, characterized in that the

rotary axd¥08¥58dbport |ever (22) and connecting rod (J‘%Elﬂ?ﬂlg&ﬂ'g gss
t hrough the coupling points (40, 44, 24)) are arranged Qetreer 0@ t he
swi vel axis of the swivel drive devi & (32). 6. Device as clained in any
one of Clains 2 to 5, characterized in that the support lever (22) is

coupled with a holding elenment (20) which is fixed to the slide (60) and

ext ends underneath the sw vel drive device fromthe slide (60) up to
in front ég?@ﬁ@%gww‘* & %Wty@l/sfeﬁ?’ 0391 cach, ofr_v)éwlb@ aggngqdza egel n any one

of 131 ™ sfn's§ i, SHRAGLELL AR bt IR or e SO g PRI 44) of the

connecting ro ocate ever Betvieen t he coupl i ng

poi nt  ( 24%wilel hite 38agbandcaME Fod £Bis cwllslbd ﬁﬂfbuﬁ'toi(ﬂhﬂﬂxe%ﬁﬂﬂﬂéa ¢20) and the
slide (60). WO 99/ 58431 PCT-EP99/03118 22 Cct ober 2002 15 8. Device as

cl ai ned i naceirrgf th biftotg ag dippingaleyigey 5a.b Hwersappesting étd’erSr?-Za’taprQWiﬁdconnect i ng
rod (42) i.s,arran n, t he drive n way that it
moves dowitEd® V?lgf@gg }68ﬁ’st2§ ﬁ@l‘%ﬁ ?P@P]egﬁ’eb’é‘%dé f‘%%’ 2 e he” cont ai ner
recei vi ng sHeysE e thé ticis 1 ¥Ehe- coﬁcctlgg\’:bﬁt‘é‘m@ﬂ?hﬁ‘it gﬁﬂm NAgfhE ffle of Claims 1
to 8, characterized in that a Ki ng nmechani sm 100) I s arranged on the
sl i de {60pndhherncafthbangleierat 28l widens so that two coupling points 24 and 44

can be provided. The connecting rod 42 is coupled at coupling point 44 and the

angle lever 23 is coupled to the holding element 20 at coupling point 24. The

holding element in addition carries the support element 47 against which the

container wall rests during the emptying process. The holding element 20 is a

plate that is fixed to the rear wall 63 of the slide 60. The rotary axes passing

through the coupling points 40, 44, 24 lie parallel to the rotary axis of the two

swivel shafts 36. The slide 60, adjacent to the respective rail 16, has a vertically

oriented plate 66 behind which a locking mechanism 100 is arranged, which will

be explained in greater detail in connection with Fig. 6 to 9.

Fig. 4 and 5 show the lifting and tipping device 5 in a side view to illustrate the
different motion positions. The swivel arm 38 is short, so that the container
receiving device 46 is arranged closely to the swivel drive device 32 to create an
overall compact lifting and tipping device 5. Figure 4a shows the lifting and
tipping device 5 in its lowered position, with the container receiving device 46
swung down. It may be clearly seen that in this position the coupling point 40 of
the connecting rod 42 is at the same height as the swivel axis of the swivel shaft

36 of the swivel drive device 32.



by the connecting rod (42). 10. Device as clainmed in Caim@9, characterized
in that the | ocking nmechanism {100) has a spring-| oaded bolt 882 t hat
engages Wh?%48¥4Ypeni ng (88) of a bolt plate (95) arraR§EdP4HoH ail (16)
at the defined height of lift. 11. Device as clained in2&iy°8?er@9?2ns 2 to
10, characterized in that the connecthing rod (42) is telescopic. .A A A2
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After the swivel drive device 32 is set into motion, the swivel arm 38 is swiveled

in clockwise direction 58. Due to the eccentric arrangement of the connecting rod

42, the connecting rod is pushed downward, while the angle lever 23 swings

slightly toward the rear and the slide 60 is thereby simultaneously moved upward

together with the swivel drive device 32.

As may be seen from Fig. 4¢c and 4d, this movement continues until the
connecting rod 42 is vertically aligned and the coupling point 44 is vertically
below the swivel shaft 36. The angle lever 23 is increasingly rotated in direction
58. In this position the container 50 has already been picked up and the slide 60 is
Jjust before reaching the defined height of lift.

In Fig. 5a, the defined height of lift has been reached and locking with the rail 16,
which will be further explained below, is complete. In Fig. Sb, the swivel
movement of the swivel drive device 32 continues, which causes the container to
be tipped into the loading opening 14. Due to the lock, the lower coupling point
44 of the connecting rod 42 remains stationary so that the connecting rod, which
is designed as a telescoping rod, is extended. This movement continues, until the

final tipping position is reached as shown in Fig. 5d. At this moment, the
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Fig. 6 is a magnified representation of the locking mechanism 100. The left part
of Fig. 6 shows the holding element 20 in the form of a plate 62 to which only the
connecting rod 42 is coupled while the angle lever 23 has been omitted for the
sake of clarity. A bolt 68 held by two bearing blocks 72 and 70 is arranged in
vertical direction on holding element 20. Between the bearing blocks 70, 72 there
is a rotatable tubular section 74 on which a vane 76 is disposed. Furthermore, a
swivel lever 78 connected with a locking bolt 82 via a connecting lever 80 is
arranged on this tubular section 74 (as shown in Fig. 7). Bolt 82 is supported in
the bearing openings 84, 86 of plates 64, 66 so that it is horizontally displaceable.
The position shown in Fig. 6 is brought about by the reset spring 92, which is
fixed by pin 94. During the swivel movement of the swivel drive device 32, the
alignment of the connecting rod 42 is continuously changed, and when the defined
height of lift is reached, the connecting rod 42 presses against vane 46 causing
bolt 82 to be pushed. This is shown in Fig. 7, where a bolt plate 95 with an oblong
hole 88 is arranged on rail 16, so that the bolt 82 can engage therewith to lock the

slide 60 in relation to the rail 16.

Figures 8 and 9 are top views of the arrangements shown in Figures 6 and 7.
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5,5a5b lifting and tipping device

10 refuse truck

12 collecting container

14 loading opening

16 rail

18 cross strut

20 holding element

22 support lever

23 angle lever

24 coupling point of angle lever on holding element
26 link element

28 coupling point of link element
30 plate

32 swivel drive device

34 housing of swivel drive device
36 swivel shaft

38 swivel arm

40 coupling point of connecting rod
42 telescopic connecting rod

44 coupling point of connecting rod on support lever
46 container receiving device

47 support element

48 receiving rim of refuse container
50 refuse container

52 lid of refuse container



EE E!' E}*F/ 10%& 10%<& ()-'0 10%& ()-"

- | E$F) E* E- E9E: E=Eu] ¢/ 10% 10%<& ()-' & 10%<& (
& () - =EMENEQE_ E' EcEOEx"?/ 10 10%& () cg%g

10%<& ()-' 10%& ()- oEpEsEEEEEE}"F/ 10 10%<<@2(C)76t°bqr

10%& ()

10%<& () -
10%<& () -
10%<& () -

54
56
58
60
62
63
64
66
68
70
72
74
76
78
80
82
84
86
88
92
94
95
100

swivel axis of lid
swivel direction of angle lever
swivel direction of swivel arm
slide

plate

rear wall

side plate
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bearing block
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swivel lever
connecting lever
locking bolt
bearing opening
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Claims

1. Lifting and tipping device for emptying containers into the loading opening
(14) of a collecting container (12), particularly for emptying refuse containers
(50) into the collecting container (12) of a refuse truck (10), with a swivel
drive device (32) arranged in the area of the loading opening (14), to which
at least one swivel arm (38) with a container receiving device (46) is

connected with a non-positive fit,

characterized in that,

the swivel drive device (32) is fixed to a slide (60) guided at least one

vertical rail (16),

means are provided which transform the rotation of the swivel drive device
(32), during a simultaneous swivel movement of the swivel arm (38), into a
lifting movement of the slide (60) which stops at a defined height of lift,

the slide (60) can be locked in relation to the rail (16) at the defined height of
lift, and

the device is designed in such a way that after locking, the swivel movement
of the swivel drive device (32) is continued to tip the container.

2. Device as claimed in Claim 1, characterized in that these means comprise a
support lever (22) and a connecting rod (42), wherein said connecting rod
(42) is coupled eccentrically to the swivel drive device (32) on the one hand
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&) 10 éX &Dglice %g a?rr/led (13 anyU(%JUU?&almL [2 to 4, gharacterlzé% IQ that the
rotary axes of support lever (22) and connecting rod (42), which pass
through the coupling points (40, 44, 24), are arranged parallel to the swivel

axis of the swivel drive device (32).

6. Device as claimed in any one of Claims 2 to 5, characterized in that the
support lever (22) is coupled with a holding element (20) which is fixed to
the slide (60) and extends underneath the swivel drive device (32) from the

slide (60) up to in front of the swivel drive device (32).

7.  Device as claimed in any one of Claims 2 to 6, characterized in that the
coupling point (44) of the connecting rod (42) is located on the angle lever
(23) between the coupling point (24) of the angle lever (23) with the holding
element (20) and the slide (60).
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8. Device as claimed in any one of Claims 2 to 7, charactenzed in that the
connecting rod (42) is arranged on the swivel drive device (32) in such a

way that it moves downward in relation to the swivel drive device (32) as

the container receiving device (46) swivels.

9. Device as claimed in any one of Claims 1 to 8, characterized in that a
locking mechanism (100) is arranged on the slide (60) which can be actuated

by the connecting rod (42).

10. Device as claimed in Claim 9, characterized in that the locking mechanism
(100) has a spring-loaded bolt (82) that engages with an opening (88) of a
bolt plate (95) arranged on the rail (16) at the defined height of lift.

11. Device as claimed in any of Claims 2 to 10, characterized in that the

connecting rod (42) is telescopic.



