_shut t | drabneowith pvaishvtiie xggss guided theremn. The shuttle booms respe

2 4 MAR 2005 Lifting Apparatus [1] The invention relates to a lifting
apparatus in accordance with the preanble to claim1. [2] Li Qtl,rWAR 2005
apparatuses of this type are used for transporting containers, iIn
particular in port facilities. [3] These lifting apparatuses called

spreapquri : ASfed Stationary main frame. with two shuttle boons guided
t herei n.ﬁ'ff?g‘&g%utﬁe boons respectively start at one exit opening on one

| ongi tudinal end of the main frame and can be displaced in |ongitudinal
glreftlotn gf thlt?l f][arre. I[4] Hol (cjiers for attaching the respective contai ner
re located a e free _longitudinal_ends of the.shuttl e boon h

end of the dhlttThepBymtion Fﬂ@)‘@* dada wiftine %Dp@ﬁﬁr&@‘:ﬁ‘g%‘iﬁeegg&‘ E‘aefoc]lc(irﬁg
pin that respectively fornms a holder is located at the two ends of the
headpi @eemnititato qiainj Ect on the side over the shuttle boom These |ocking
pins are used for attaching the lifting apparatus to the container. [5]

Cor ner gui des) ar ¢ ifm@Vippadnass afdiit ivgrairehakd dos trhmsponing tonainery inhe
lifting apparatus on the container. The conmer guides are |ocated

i medi a%ﬁ%g}éla?%%ﬁgﬁé%ﬂﬁ@st he locking pins. [6] Wth known lifting

appar aPis I'C drives are used to realize the displacenent

novenent of the uttl.e. boomw thin the main fr A . i.C i ve of

this type C(E‘i;ri glgsgseakl%pgaggpagq{gse}qy@ﬁlg@ﬁpgeaﬁ%r of Iﬁ:\%risﬁ %Béﬁd&/lg}rfa I]ingilhpunp.

Power is transmtted via steel chain links fromthe hé/dr ulic notor to a
tively start at one

exit opening on one longitudinal end of the main frame and can be displaced in
longitudinal direction of this ﬁ'ame.

(4] Holders for attaching the respective container are located at the free
longitudinal ends of the shuttle boom. Each free end of the shuttle boom is provided with
a separate headpiece. A locking pin that respectively forms a holder is located at the two
ends of the headpiece that project on the side over the shuttle boom. These locking pins
are used for attaching the lifting apparatus to the container.

[5]  Corner guides are provided as additional holders for positioning the lifting
apparatus on the container. The corner guides are located immediately adjacent to the
‘locking pins.

[6] With known lifting apparatuses, hydraulic drives are used to realize the
displacement movement of the shuttle boom within the main frame. A hydraulic drive of
this type comprises at least one hydraulic ‘motor with a hydraulic pump. Power is

transmitted via steel chain links from the hydraulic motor to a shuttle boom.



[ 7] During the displacenent novenent, the shuttle boom nade of t%el b?
guided with its back end inside the nain frame, wherein a | ubri 'R@
grease .cushion is provided between the walls of the main frame and the
shuttl e boomto reduce the sliding friction between the contacting

surfaces. [8}nThe S dish e BN B @erkt NG| Bakensbopi Rsadcasfestedlsio dri ven
hydr aul i cal | b;] Tﬁgﬁgg?{l\epm uiC es can optionally be connected rigidly to

the respective headpiece. [9] Lifting apparat bbbty P&nhavie the

di sadvaﬂ‘c“é@‘iwétﬁl légawﬁgbﬁpgﬁ%%‘g%/therr%ﬂ%i r ené%e?eﬁ)lrgggoer%atlflggﬁtaﬁe movabl e units,
especially the shuttle boons. In particular, this is due to.the.fact that
ener gy pmdedé)emlth%ﬁ’aﬁ%ﬁﬂhﬁM%ﬁW@nflﬁ@ WHP%‘{HOPUO ﬁ‘}%est,he SE@)@‘% if the
units are not noved. [10] The high-energy requirenent also results fromthe
hi gh i nhgtiontbetvadeg lie aftactihg sisfagks.l e boons, thus resulting in considerable
sliding friction forces effective between shuttle boomand main frane.

[11] Another scji saqyanbres, of pitibilknticapgangpins, at ddui dritepdeydranlichldy. | eaks
frequently o£ ur in the hydraulic systemduring the operation. In addition,
the grease for the | ubrj. e edshdnkterdiraasieand main frane
i's unavgﬁﬁlﬁw%'ﬂg??ecgggﬁ%g%m&b?%é el%getd?%mgppar a%gtrjps. Thi sa%auses
considerable soiling of the lift} rat yus a Y t pi.nersot,0 be
transported, [hi ch E%@PP%m‘i“ﬁesa‘# @’?Fdéggg'ﬁﬁ?y %?‘3%1 ex%&%g’?{ﬁuﬁf@%r gs,cl eani ng
and nmai nt enance operations. Furthernore, t.hie hydgaull LC S sh}gmle% S require
a consideireiknt fox pperatingthe mayebleginits ciFRpEALLE SRR hOOmE; M PAICELe i’ gh

“amount of grease and oil escaping at the lifting apparatus results in high

envi r ongR§iduc toRRAE fact thal ederARUROBSsupplied continuously to the hydraulic drives,

even if the units are not moved.

[10] The high-energy requirement also results from the hjgh inherent weight of
the shuttle booms, thus resulting in considerable sliding friction forces effective between
shuttle boom and main frame.

[11] Another disadvantage of lifting apparatus of this type is that leaks
frequently occur in the hydraulic system during the operation. In addition, the grease for.
the lubricant bolster between shuttle booms and main frame is unavoidably pushed out of
the lifting apparatus. This caﬁses considerable soiling of the lifting apparatus and the
containers to be transported, which results in an undesirably high expenditure for
cleaning and maintenance operations. Furthermore, the hydraulic system leaks require a

| considerable expenditure for maintenance operations. Finally, the high amount of grease

and oil escaping at the lifting apparatus results in high environmental impact.



[12] It is the object of the invention to provide a lifting apparatus of
the aforenentioned type, which can be operated with | ow eneZgy MAR 2005
mai nt enance expenditure. [13] Wth the lifting apparatus according to the
invention, the shuttle boons and/or the holders for connecting the lifting
apparatus 1o @O & R Bl BPEIGiRUnb Ko Bovied aclifing shpesaens bf tadi i on,
the shuttle t;o ns are guided inside the main frane by neans of roller
bearings.. [14].0On ssent.i.al vant L St Tl apaltdsahse t hat
hydr aul i OI%‘F'FE}%@’GSC ebew}%}%t%gdﬁgo%?zg?(fél%ngelc@uséedee e%??i @adri ves are
used. The danger of |eakage, which can occur with hydraulic drives, is
consequewpendititoi ded and the soiling of the Ilifting apparatus and the
containers is reduced considerably. The electric, drives ar urt her nore
nearly nai nt dh3jnceWithdke Hfithgaafyiaratemnadeptding fhihe AVeRtipR} §h°p§hé1é g gooms
positioning of the attached units. [15] The use of electric drives al so
resul t's dni/of aRsidl@raireofimecting she liftiap epppratus i a pentainendraopertedvitlsariue t o
the fact that electric drives, unlike hydraulic drives, are supplied wth
and use ener gy only JikiiRnP@sishh@gi #dd inSide G fbdfrané by [ndédhs The
ener gy s’ %C?l?lchﬁ“genfyulrdtd g&%b@g Slmrlltgregggrgg%tl)igtﬁhe fact that the shﬁttle boons
are guided inside the main frane via roller bearings. The border surfaces
bet ween Ofﬁ‘élilei%'%F?JH?‘?é" and shuttl e boons thus are no | onger directly adjacent
to each other, but are quided without.friction via.t r.Ql . L Ngs.
[17] An addlt[iléhalo%ﬁj‘éséﬁ%%é@%?éf?#i“si éhlpﬁaﬁppﬁrahﬁb‘rc’ Rﬁ%th&%ﬁé\ﬁct gelr; ease is
.”no longer necessary. No soiling due to grease occurs with the, lifting
appar at ugn dscomittedgednpletelyebécavseneleetric itves 1ies #gdt dhg ggxﬁgﬁi‘?%ﬁ’ e for
__"")the lifting apparatus is reduced. .
which can occur with hydraulic drives, is consequently avoided and the soiling of the

lifting apparatus and the containers is reduced considerably. The electric drives are

furthermore nearly maintenance-free and additionally permit a highly precise positioning

of the attached units.

[15] The use of electric drives also results in considerable savings in energy. In
particular, this is due to the fact that electric drives, unlike hydraulic drives, are supplied
with and use energy only if a positioning movement is carried out.

[16] The energy saving is furthermore increased by the fact that the shuttle

) booms are guided inside the main frame via roller bearings. The border surfaces between
main frame and shuttle booms thus are -no longer directly_ adjacent to each other, but are
guided without friction via the roller bearings.

[17]  An additional advantage therefore is that a lubricating with grease is no
longer necessary. No soiling due to grease occurs with the lifting apparatus according to

the invention and the maintenance expenditure for the lifting apparatus is reduced.



3.2 4 MAR 2005 [18] The electric drive for realizing the displacenent

novenment of a shuttle boom particul arly advant ageousl I
. a y conpri.se
el ectric drive' that operates a toothed belt. [19] The tggt ReﬁWtzﬁﬁS

engages in an energy-supply rod at the respective shuttle boom The use of

steel chains []féj ' efl‘é%@?emr{ct i %gvi%ﬁliziﬁgs% digladanitnerlovemehit ofes shwdle be

?xo;g?ghrﬁthd rrie dleef esign of this type. A considerabl e saving
and _energy,is therefore possible. and..the i endi t
for thequfrmtnaﬁgcuyﬁlea?daiaa@g?%{Sgﬁ‘ ERTRIES RIS ﬁf‘%g] th%ﬁgﬁ%r?%%%%gg’éi&ngs in
wei ght and energy can be achieved with one advantageous enbodi ment where
the shubtlt.e boonms are made of a carbon-fiber conpound material. [21] The
roll er bearings of a different, advantageous enbodi nent are _ posit.ioned

wi th spri ngs1gThe The tdotigdriet dnigagdsriy an esergy-supply 206 afthe EespeRivE [FBete
absorption, particularly when attaching the lifting apparatus to the

cont ai ngr. - ang. LhuSe @bl Rnhifls For (FARMIEAE PoWer, st frihydrautic tdnives gas del evel
Thi s ef? ¢ i's anp(ﬁ led in that headplggces’ attacgreygl to the free ends of

R

|l ayers are preferably used i that.%ase. 22i?§_§%§?r§;n9 vzlighla?Zthe
: : Ltegpgfg?g?faglgéejﬁés’@%?ﬁ@naﬁh? R HRABHt \L}%’ﬁ digre s d‘ie]s ﬁ%rgeft@e uss(e) Sof

- eans t fiatheneedwosd. ng ngtgraﬁeerzgﬂfﬁgg ?gfnf}algﬁi?f?ngftLLngg&ernDtors
“‘gener at ed by

[20] Additional savings in weight and energy can be achieved with one
advantageous embodiment where the shuttle booms are made of a carbon-fiber
compound material. -

[21] The roller bearings of a different, advantageous embodiment are
positioned with springs. The spring positioning results in an efficient shock absorption,
particularly when attaching the lifting apparatus to the container, and thus also in a
considerable reduction in the noise level. This effect is amplified in that headpieces
attached to the free ends of the shuttle booms, on which the holders for attaching the
container are arranged, are glued to the shuttle booms. Shock-absorbing Vulkollan?
layers are preferably used in that case.

[22] A modified version of the lifting apparatus according to the invention
provides for the use of linear motors as drives for the shuttle booms. The use of linear

motors means that no moving parts are required for transmitting the power generated by

the drive to the shuttle booms for realizing the displacement movement. The linear

| Note: The sentence in the original German application is confusing. See paragraph 47.
2 Note: This is a trade name and will not be translated.



"~ crossheam

the drive to the shuttle boonms for realizing the displacenent novenent. The
| i near Note: The sentence in the original German applicatior iksMé&n2ilSi ng.
See paragraph 47. Z Note: This is a trade nane and will not be transl at ed.
4 2 4 MAR 2095 drives operate conpletely without wear and do not require

[rgi Phgnﬁngg%?ﬂe%tgg%éfe@y whthSut WL kAl 18 Rofeqhif®@mhintdnange. alppaldiionstheccor di ng

ion is envitonment-friendly, in particular since no | eaks can

t the |i drives. [23] |t i f - : at all
Conponaitperebyn phaw ek parrySaeertinsi H EVER RS FUGTAIIRGLIR T,

apparatus. The primary conponent of .a linear drive in this case is

ar r angegagicatar smag o keks ¢aa oeaRRLRGIRSAHENYSe | fting apparatus while the
secondary conponent of the linear drive is also arranged stationary on the
respective gyt t lleisHodnrmés aivestsgdous thahell campencntseaishe EnedrVeher drive
conponents can also be stationary, and the linear drives can be nounted

easi |y %@qﬁééﬁfe{d%s?gtfoﬁw OEhY 1iing fpatdtiis. i Tig primpraicampenert 24 lifkar drinet t | e

boons on 't ting apparatus respectively consist of two crossheans that

are advant.ageous| y gui i: NS, t - i b iaRENWElOthd he
mai n fr &S €359 IS&F%“%%“S&&{’ Gt K %)%i farié b ene Hﬁﬁl@”%i% al i

_ _ ant ageous ment provi des at a linear drive
™ the ReBIBE EoHRPAR PL TR AFAT iy AT LS A T ol e Rty e s
e anaricagm P orcoh omsdsbloubyth o SRR B AP RRE B | o
stationary, and the linear drives can be mounted easily and cost-effectively on the hfting
apparatus.
[24] The shuttle booms on the lifting apparatus respectively consist of two
crossbeams that are advantageously guided inside separate slide-in compartments of the
main frame.
[25] One advantageous embodiment provides that a linear drive is assigned to
each crossbeam of the shuttle boom. A secondary component in the form of a metal rail
extending in its longitudinal direction is provided on each crossbeam. The primary
component of the respective linear drive is arranged in or on the slide-in compartment
assigned to the crossbeam.
[26] The lifting apparatus designed in this way can be prdduced extremely
cost-effectively. In addition, the use of linear drives results in a narrow structural design

for the lifting apparatus, which results in good visual conditions at the lifting apparatus.

In turn, this leads to increased safety during the operation of the lifting apparatus,



[26] The lifting apparatus designed in this way can be produced extrenely
cost-effectively. In addition, the use of linear drives resulés i row
structural design for the lifting apparatus, which results ig%W@ﬁ@al
conditions at the lifting apparatus. In turn, this leads to increased

saf ety duringy4ihe pperabifRBigd ofhge! ifihl SRRA" Acufdind @ iMAERRB05 [ 27
One nodi fi ca?%&n 0 tﬁle 1@??%8 apf)ar a}%l%g@gccg?d?dﬁg tn(l)étthetﬁienlventtiﬁ)gn L27]

provides for the d t or.s. i
Brum rthH%Vé‘E% ?W%J%g%g rul{lr%)tgggﬁ%irds ?%@g(rt)ll}evsﬁﬁtéfeg)ro e shuttle boons. [28]

energy expenditure ired f i h h e boom e e ool v

u required for noving the shuttl e boo is extregely |ow.
The drum no{fls ;Ehumfmatompqmtemb@w@ga?%fﬂ%nw tSHEt Oé’fr@‘ﬁfﬁ‘@& Bﬁoﬁt
wear. [29] Acc_ord[ ng to one particul arly advantageous enbodi nent of the
i nvent i efergy expaiditore fequiratgfor aeying teashbitid honmstie covaresly dow i ddesirgn t he
druns for the drumnotors, for exanple |Iinings made of wear-resistant

rubber G&ﬁﬁﬁ;icgﬁ fiRfheAn St 38 SpbizRAral66icainpletdy Pithsitiwear. Friction |inings are
also installed on the top and bottom surfaces of the energy-supply rods,

on whi ch the[ﬁ]iuc c%gr%in o%n@ﬁ%&éﬁa{%%rgg%e%ﬁg ERBodifRai ONtheGhventibh, [ 30]

Thus, a hi glh c ronal =force’l etween the drunms and the
.energy-supply. rod, so that the druns nroll off t Y- r ods
wi t hout _f%‘Ft}O&dPH@g.S arthﬁtgﬂ"fll?F‘ttﬁ‘éPH%F éurg‘?ﬁ?ﬁﬁf e ursnstfﬁlgtth%glﬁl‘%g flplétgﬁ?g(ynr li ni ngs
are designed for |ow wear and, in %arti cul.ar, are year-resistant.. so that
the fri examplallingfes stdeloéwrgistesistagt Tubherigaterial saise-l SK/‘é?nt%{n’I“grPEaSB&i od of
time. [31] The shuttle boom walls of one advantageous enbodi nent of the
__inventi @HctibaViRings lapd hlsc énstaljed wetiegnp aat Hotemt surfacesopbthseanernBIPPHhd t hus
" Yhave a particularly high "
rods, on which the drums that are pressed on with spring tension roll off.
[30] Thus, a high frictional force is effective between the drums and the
energy-supply rod, so that the drums can roll off the energy-supply rods without slipping.
It is furthermore advantageous that the friction linings are designed for low wear and, in
particular, are wear-resistant, so that the frictional effect between the linings is stable -
over a long period of time.
[31] The shuttle boom walls of one advantageous embodiment of the invention
_have a lattice-type design, at least in some sections, and thus have a particularly high
stability with low inherent weight.
[32] It is particularly advantageous if this latticework consists of glass fiber
matetials, carbon compound materials and/or hybrid sandwich-type constructions of
several layers of the aforementioned materials. Owing to this type of construction, the

stability and inherent weight of a shuttle boom can be further optimized. In particular,

the shuttle boom can be optimized purposely with respect to tensile and pressure loads.



stability with low inherent weight. [32] It is particularly advantageous if
this latticewdrk consists of glass fiber materials, carbon ¢o nd.

mat erial s and/ or hybrid sandw ch-type constructions of seve&amggefrugsof
the aforenentioned naterials. OvMng to this type of construction, the

tabili d _inh b abt .of (- ; ; ,m zed.
' part P MR P el AT SRR R PR Theet o
t il d |l oads, .6 2.4 MAR 20 For . thi f.th

Shut | G PERlEslteT Sigrsts WA leTEGad e Shogt R R pe e om

gl ass-fiber materials while elements of the shuttle boomthat are subjected
to prepsssuee loadwiare primaphy erasirigted Gomtoathoneiber compendga#enalber conpound
materials. [33] Another advantageous enbodi ment of the invention provides
for springs [330 t BRothey sMvahtagedsngniodimas dfdhe poshtioropiowgles Her spoingers. [ 34]
This type of spring support efficiently absorbs any stresses that occur,

particu | [‘3}‘% : %ﬁ% A 8 rh&@tects the roll ers agai nst danmage.
[ 35] Thienaqlélioen |oﬁ Féfc&iﬁl‘g?gg H%%Ele 1Pfol lowing with the aid of the

drawi ngs. S e in: Figure 1 A vigw f f i Tt par at us
with two shu&%‘!ﬁ; %W%HF aﬂlaﬂg f%oatee@g%llﬂﬂ%?%ﬁ%% isgesarslgé Eﬁ%&q%fjgt\?v from
the side of the lifting apparatus accoydi n% to Fig&ne 1. Figure 3 A cross
sect i onpariewWagninpast stressesnandzalspapratets e tolFHia2gf 4 a§hre 1, with the

crossbeans for the shuttle boons extending inside slide-in conpartnents.
. [35] The invention is explained in the following with the aid of the drawings.

Shown are 1n:

Figure 1 A view from above of a lifting apparatus with two shuttle booms guided
inside a main frame.

Figure 2 A view from the side of the lifting apparatus according to Figure 1.

Figure 3 A cross section through the lifting apparatus according to Figure 1, with
the crossbeams for  the shuttle booms extending inside slide-in
compartments.

Figure 4 A perspective view of a crossbeam for a shuttle boom that is guided inside

a slide-in compartment.

Figure 5 = A cross section through a headpiece attached to a free end of a shuttle
boom.
Figure 6 A schematic representation of two locking pins, arranged on a headpiece

and operated with an electric drive.

Figure 7 An exemplary embodiment of a locking pin according to Figure 6.



Figure 4 A perspective view of a crossbeamfor a shuttle boomthat is

guided inside a slide-in conpartment. Figure 5 A cross sectiloh MAROZ@E a
headpi ece attached to a free end of a shuttle boom Figure 6 A schematic
representation of two | ocking pins, arranged on a headpi ece and operated

with an_electric dqrive. Fi : } ; id @Fkain in
accor di RPHDSFi gug‘escé?maﬂz%ﬁﬁ%/ﬁéa@%b?%%%gggA gfhagan:;? %tgft?eggr esent gt Pon

of a corner guide, operated with the aid of an electric drive. Figure 9 A
vi ew from above ofle8rCid¥Eng apparatus with di spl aceabl e positioned

shuttle boons that are operated with linear drives. Figure 10 A.crass

sect i onFigurefgh aAf viest fibif abavg efppdifiing eppaays dyify diss P?Bgiﬁ BOYUONEE] 41 e 11
A cross section through a second lifting apparatus according to Figure 9.
Figure 12 A vi ew fiafe bhanethef ara opérbited vgthelpear diives. wi t h di spl aceabl e
positioned shuttle boons that are operated with drumnotors. Figure 13 A

Cross sect| t hr qugh.thesdd dhbd arpaifah £0¢ sicoglinotoiigure®. 12.  Figure
14 A vi e\llgufrgg% t h%%??ﬂseslgo% a sﬁigtﬁtal e boomgl\%)l?ﬁ | attice-type construction.

Fi 15 A spri tem f | Ler ot gui di : : 36
Fi gur es e $Fcnom SFoRrnpetish g ind Akt Spmidlmipant 120!

appar at us, wer e

or Sty 9150l o3 Lo the 0 108 ChS0,o L ill AN B YT 51

shuttle booms that are operated with drum motors.
Figure 13 A cross section through the lifting apparatus according to Figure 12.
Figure 14 A view from the side of a shuttle boom with lattice-type construction.

Figure 15 A spring system for a roller for guiding a shuttle boom.

[36] Figures 1 — 8 show embodirnentsl of the lifting apparatus, which were
originally disclosed in the DE 101 01 986.

[37] Figure 1 shows an exemplary embodiment of a lifting apparatqs 1 for
transporting containers that are not shown herein.

[38] The lifting apparétus 1 has a main frame 2 with two shuitle booms 3
guided therein. The main frame 2 consists of steel and has an essentially parallelepiped
outside contour. Openings are provided at the longitudinal-side ends of the main frame 2,
into which the shuttle booms 3 are inserted. The shuttle booms 3 exit at opposite-

arranged longitudinal-side ends of the main frame 2 and can be displaced in longitudinal

direction of the main frame 2.



transporting containers that are not shown herein. [38] The Iifting
apparatus 1 has a main frame 2 with two shuttle boonms 3 gui ded MhRr2i0H

The main frame 2 consists of steel and has an essentially parallelepiped
out si de contour. Openings are provided at the |ongitudinal-side ends of the

main frame 2 in ich .the shuttl 'd;nﬁlﬁ{

_ ttl

tz)ogrr]rg gaﬁXIbt '[%&] o?ﬁB\gﬁ{‘_ < %q'oﬁlgngeéc?tnlslgtng?t ugloﬁaﬁﬁi%e er?ggqg?@?ﬁgs‘ir?gi n ?rame
e displaced in |ongitydinal directipn of .th i

MAR 2008sse894!lyTiree difurameclepigbmin SUTeHEs ‘?Pfl 6?“%@%8%06%f3fk%aﬁg"r’g§’lé’rgr%b%é‘?fg§ o 82

materials and essentially have the sane design. In this case, ch shuttle

boom 3 kaending it ite &sigitadinaldlireetiors n@he grossbepms 4 exkge 12 a IHACAPAECES 10
. n. The
crossbeans 4 extend at a distance parallel to each other and respectively

have a "c?‘:‘[}f& Sindrespe@BRlyERat aGBctatlr cFosgueatiod. shows t hat
. . the cro
essentially Eave the sanme height as the main frame 2. [41] An ssbeams 4

ener gy- suppl y,£:0d (5, Wi e akse 1ol BEbRas O IReREAIIORavehBe EaAEREDIYVES
shuttle boom)f%,] e;?%ds Sget ween ther crossbeans 4 gﬁda par%l I eT) t%hthese.

[42] Figure 1 shows that the crossbheans 4 of the first
) _ shuttl e boom 3 are
arrange%’ﬁ/ﬁ‘?ﬁf@r‘%‘? e offset relative to the crossheans 4 of the second

shuttle boom 3, so that these can he pushed past each othgr 1nsi

. : t he

mai n frame 2.[4{]43]1‘\11?@?}%(:%14?981 Sﬂdoﬁaé?"lﬁélgalg? S%‘E\‘PSG& PR ﬁ%@%ear g})t% Fltg‘?ef ree

| ongi t udi nal -si de ends of the shuttle boons 3, wherein the crossbeans 4 as
vel | as shitele ®oemPy estemis betweza the ¢rossbeams 4and perebelip Hifs8 ext end to t he

. headpi ece 6. The longitudinal axis of the headpiece 6
[42] Figure 1 shows that the crossbeams 4 of the first shuttle boom 3 are

arranged with a side offset relative to the crossbeams 4 of the second shuttle boom 3, so
that these can be pushed past each other inside the main frame 2.

[43] Respectively one headpiece 6 is arranged at the free loﬁgitudinal-side ends
of the shuttle booms 3, wherein the crossbeams 4 as well as the energy-supply rod 5 for
the shuttle boom 3 extend to the headpiece 6. The longitudinal axis of the headpiece 6
extends crosswise to the longitudinal axis of the corresponding shuttle boom 3. Holders
for attaching the container are provided at the ends of the headpiece 6, which project on

the side over the shuttle boom 3.

[44] Locking pins 7 for one thing function as the holders. A locking pin 7 of
this type is arranged inside a casing 8, at each end of a headpiece 6.
[45] The locking pins 7 are used to attach the lifting apparatus 1 to the

container. For this, the locking pins engage in corresponding recesses 427 at the

3 Note: The 7 appears in the original text



extends crosswise to the longitudinal axis of the corresponding shuttle
boom 3. Holders for attaching the container are provided at t el AR 2005
t he headpi ece 6, which project on the side over the shuttle boom 3. [44]
Locking pins 7 for one thing function as the holders. A locking pin 7 of

this type . i.s arra nged |nsj i n withheadpkiase 6.

[ 45] Thgorfti‘)lef’(ri Wﬁﬁ%%@*‘%@gﬁsgac‘?? g"gt%@ﬁ@?{g%ﬁ?f&?i ﬁfé&fappar at us 1gto t he
container. For this, the |ocking pins engage in correspondi ng recesses 42?3
at the 2pmsates 1.The ? appears in the original text 9 2 4 MAR 2005 cont ai ner
and are secured there, so that the containers can be |ift ed] \Mk#g he
lifting appp6it u€otner guidps Tareeprovidedien thy hepdpipres 6 agaddisignglie %ﬁ?ﬁi eces 6
as additional holders for positioning the |ocking pins 7 inside these

recessegod@dhind iR RERRE piny Tamide tee micsmes H2k allbd camer BridenAgire aliPnal - si de
ends of %eadpiece 6, nmeaning directly adjacent to the |locking pins 7. [47]

Electrie dflVeSn@h LO&8e £RAs 6RhEMIpRGe B tmédRmediisqiigcrljmett wothenent  of
t he shuhcfi{gdbagghné@fg@[égfrﬁhfﬁe pressent éeefenpl ary enbggdi ment, an electric
notor 10 is prs%i ded for each shuttle boom 3 as electric drive, which

mot or dICEBE PN Got hed belt 11. Each toothed belt 11 is gui ded and noved

with rollers in longitudinal direc¢tion of the i n,.frane ages in

t he ener gy- sippl yﬂf@gl%d%‘fest%moé’é‘%écfgfﬁwﬂ%ﬁl cilisplicgme H%ggmng%nent of

toothed belt 11 is transmtted in this way to the enerng—quugplg ggd 5, as
£ 21U ok 3

a resul bf tife shhitlerbdones 3 hEor the piesont Gemplaly spibadisrent,
~ nmovenent can be

provided for each shuttle boom 3 as electric drive, which motor drives a toothed belt 11.
Each toothed belt 11 is guided and moved with rollers in longitudinal direction of the
main frame 2 and engages in the energy-supply rod 5 of the respective shuttle boom 3.
The movement of toothed belt 11 is transmitted in this way to the energy—supply rod 5, as
a result of which the shuttle boom 3 is displaced. The shuttle boom 3 movement can be
precisely specified by predetermining the positioning and speed commands for activating
the electric motor 10.

[48] Figure 3 shows that the crossbeams 4 of shuttle booms 3 are guided inside
separate slide-in compartments 12, 12 of the main frame 2. The slide-iﬁ compartments
12, 12’ extend in longitudinal direction of the main frame 2, wherein respectively two
slide-in compartments 12, 12° arc arranged directly adjacent to each other along opposite
side walls of the main frame 2. The slide-in compartments 12, 12” have identical designs
and are shaped as hollow profiles with rectangular cross sections.

[49] Figure 3 shows the front of crossbeams 4 of the first shuttle boom 3,

which crossbeams extend inside two first slide-in compartments 12 that are arranged at
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preci sely specified by predeterm ning the positioning and speed commands
for activating the electric notor 10. [48] Figure 3 shows tha 4 hEAR 2005
crossbeans 4 of shuttle boons 3 are guided inside separate slide-in
compartments 12, 12' of the main frane 2. The slide-in conpartnents 12, 12

extend |n | On9{&%%%%1}”&%#93%%&2@%o??féq%aih%aﬁf%ﬂ TH, sBean £ F&ithe ERBAGCT i vel y

two sl PHROREY are arrange Irectly adjacent to each

ot her al ong opposite ~side walls of the.main frane 2.. The slide-].

conpart asbagm 3 of wiygh g W@lﬂ £ @&Wr‘d@gﬁl@ﬁg 3, g’ﬂﬁﬁgwéldg ;Eléeptewao U OIF$ ow
profiles with rectangul ar cross sections. [49] Figure 3 shows the front of
cr ossbemain bngfartnteatsf 12’ stithehside o&sab trothe Irosshaaimsit &irthe §pd shetle POeRA i nsi de
two first slide-in conpartnents 12 that are arranged at 10 2 1 MAR 2005 two

opposi t?h@éﬁe’i‘?ﬁ-@ﬂ;p‘}} etsisVidok Shendhutthechovaisd ettembaside HogescllosfShamsyersef or t he
second shuttl’e boom 3, of which the back is shown in Figure 3, extend

i nside {he t i HBioud 3 h a side offset to the
{rA3pF T e TR, AL ol i

cr osshef8is oom 3. The "energy-supply rods 5 for the

shuttl e boo exiend inside hores . i ;g sk or the

main frane 2,501ne)f£5? Q@Hﬂl%ﬁo?@s %Wllaé:ﬁ ixt&%})fé&?&iﬁﬁ%fﬁﬂqg ﬂé‘ﬂg{dtﬂﬂlgu%oorm 3

are guided with roller beari r,}%s inside. the indivi duaL él,%l ilcge-}sn17 18

conpar t stistetis compartments +Rel% o [Tig Foliss Reatings cemnpsg w¥ebipdem 15 4P1 e 4815, 16,

17, 18 that are arranged at the individual crossbeans 4 of shutt]e boons 3
“and at thacareespagtd atdhe gldiddusl orassmpmstdefahyttletboonps 3 andhat the rgsppdives 16,
~.-'17, 18 are nmade of polypropylene, rigid expanded pol yurethane or netal and

are prefiafeal! oniRsideh@NEY 10N IMeirolas 15he6, H,ridngrenmeate off polppriopylene.5, 16,

y17, 18 is identical for all slide-in conpartrments 12, 12' and

: rigid expanded polyurethane or metal and are preferably positioned on springs. The
arrangement of rollers 15, 16,17, 18 is identical for all slide-in compartments 12, 12” and
the crossbeams 4 extending therein.

[51] Figure 4 schematically shows the arrangsment of a first, second and third
roller 15, 16, 17 for guiding a crossbeam 4 inside a slide-in compartment 12,12°.

[52] The first roller 15 and the second roller 16 are arranged on the back of the
crossbeam 4. For this, the roller 15 is arranged on the top surface of crossbeam 4, such
that it projects somewhat over the level top surface and rolls off the facing inside .wall of
the crossbeam 4. The second roller 16 is arranged correspondingly on the bottom of
crossbeam 4. |

53] A third roller 17 is installed in the output region of the main frame 2, such
that it rolls off the underside of crossbeam 4.

[54] Buffer plates 19, 19° are provided on the inside walls of the corresponding

slide-in compartment 12, 12°, positioned opposite the top of crossbeam 4, which plates
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t he crossbheans 4 extending therein. [51] Figure 4 schematically s t he
arrangenment of a first, second and third roller 15, 16, 17 fa'z‘vgB;ii i AYfiba
crossbeam 4 inside a slide-in conpartnment 12, 12'. [52] The first roller 15
and the second roller 16 are arranged on the back of the crossbeam 4. For

this, the roller 15 is arr. : f age af

ha .téwsﬁéfa X ﬁ;@%ﬁ@%éﬁﬂeﬁﬁl R 4 D e R e e
cing inside wall of the crossbeam4. Th || e,

cor r espisrmisiighgd eppaste ﬂl’f"o‘th%férfPﬁ?f 172%13@% g@aﬁ%\c&‘e‘ic?@%’rp atg ﬁpr %f%olosﬁfog‘% aiggieg

installed in the output region of the main frane .such that jt rolls off

. . 2
t he undéireditigein dfont 06 siebiéanroller [154] Theufutisr pistest s 194 projet feg ther i§5id8ed on
the inside walls of the corresponding slide-in conpartnment 12, 12',

posi ti opgl PRROSidean (cbph@Redt 12; 1105 Shieasin 4heivdtnaiurpl adights ate Rlagteli® 2005
support the crossbeam 4 inside a slide-in conmpartnent 12, 12'. The first

buffer pl %%@Ft%?ﬂl glfa%hggrfd Hs&ﬁ%&?c%ﬁidﬁf & thBGirdiblieh 10sb @hat Hfis Wblldreeatine

fgf?g? 15f or prate I'S posit directly in front of the first
_ 15 e .buffer plates. 19, 19' projest f I 1S4 ; f
1 de- 1 Fcefieripngnta 5F Shdbin Shpandmsl Reitp RO BRI GTo MRV apt e
.to the structural height and installation positi%n S’f the first roller 15
so t hat a tilting ofcdhe evosgheams dansidptle slide-in fempariment| 12o4 sPF“a@P[aHY grtment
12, 12'. The buffer plates 19, 19' prevent a tilting of the crossbeans 4
- 1 NSl de theelispldceehtmovenemt dbfimrnssbidn 4%pd theplafting ofi fhgrdoptagneri ng  t he
.'di spl acement noverent of crossbeam 4 and the |ifting of the container. [55]
The rollers 53] 16ne follesBM 6] 17 Ek@i @ Figesprespdctietly have eotatoimat axasal axes
extending in horizontal direction and crosswise to the longitudinal axis of the shuttle
boom 3. The rollers 15, 16, 17 in this case extend nearly over the complete width of the
crossbeam 4.
[56] The positioning of rollers 15, 16, 17 is shown in further detail in Figure 3.
[57] The first and second roller 15, 16 on the back of the crossbeams 4 of one
of the shuttle booms 3 respectively are mounted with a roller bracket 20 on the underside
and the top of crossbeam 4. The rollers 15, 16 in this case are always attached with a
holder 21 to the roller bracket 20, so that a slight gap remains between the respective
roller 15, 16 and the roller bracket 20. Each roller bracket 20 in turn is positioned on a
spring 22, wherein the springs 22 sit on a joint support plate 23. The springs 22 are
preferably spiral compression springs or silent blocks.
[58] The third roller 17 is also spring-positioned. The third roller 17 is located

at the output for the slide-in compartment 12, 12°, wherein the roller 17 is positioned on

the underside of slide-in compartment 12, 12’ in such a way that it projects slightly
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extending in horizontal direction and crosswi se to the |ongitudj '
axi s of
the shuttle boom3. The rollers 15 16, 17 in this case egte dkmﬁlﬁﬁﬂgver
the conplete width of the crossbeam4. [56] The positioning of rollers 15
16, 17 is shown in further detail in Figure 3. [57] The first and second ’

O e Ry By of sliRenFtannheags 14, o o tied rilhe 1Siuthibe boors

fhreetsggﬂ?)f a[)e m)znt_?_ a roller bracket 20 on the underside and

_ crossbeam 4.. The_rollers 15, 16 in this case are always attached
with a Ca¥gFdern @Eﬁ‘ﬁfp‘)‘: ?H’i’é‘ggblﬁ%%%'br acket 20, so that a slight gapyr emai ns ©
bet ween the respective roller 15, 16 and the rol.ler bracket 20..Fach

rol | er brackE9]1208lots that are in§tMh%ﬁé@%ﬁre?mt%ﬁsﬁﬁefg*ﬂto l\;\liﬁae “F'%e
springs 22 sit on a joint support plate 23. The springs 22 are preferably
spiral gpsiesiasiodpastpientsyh, A2’ sintlethe spring: kuffers 2] toTallovt Hirk and HABr1017 i s

al so spring-positioned. The third roller 17 is |located at the output for

the slide:) - P ; L
gs%a#%‘téf@#@ﬂ?ﬁés@%ﬁs fom tlrespottioe slide-ilrempattinent 127 12's posi ti oned on

t he unders | de-in conpartment 12, 12' in such a way that it

projects sii gl Y yhth fe didditnc AR JIONRY HaNSd ik 191960167, W84 bnaksidd de- 1 n

conpar t ment drol IS case sits on a plastic
Rser todnd fins airfEomheS f ASTIGE WERt) P EHIRLI TGS oo g@%@%ﬂ he
spring buffers 24 to allow dirt and water to escape thr u h.th
' from t heompapeatti 1B 82 deAdditienshpaterselt a9 ,prq_\g'ﬁe_:d I[%@'O Q@??]gql %gie lo?t tshe
];|r gg;be;%g:bz:ﬁgr;gh}u}@rlgnggl lers 15, 16, 17, the undersides and tops of
: s pEdjed feore thpusidewallnof the slidein earppartmerds 424 de-in
127, as shown in Figure 3. These rollers 18 can also be spring-positioned.

[61] Figure 5 shows the free end of a shuttle boom 3 with a headpiece 6
attached thereto. The headpiece 6 in this case is glued to the shuttle boom 3 with a
special glue having a strong shock-absorbing effect. A plastic lining or the like 25 is
applied Between the front of shuttle boom 3 and the inside of the headpiece 6. A holder
part for a locking pin 7 that is not shown in Figure 5 is located on the underside of the
headpiece 6. The top of the holder part has a shoulder 26, at a distance to the underside
of shuttle boom 3. An additional layer of plastic or the like 27 is inserted into the space
between the shoulder 26 and the shuttle boom 3, which layer serves as buffer for
cushioning the impact stresses when the headpieces 6 are placed onto the container.
Plastic bearings 28 at the shuttle boom 3 serve to further dampen the impact.

[62] The top of headpiece 6 is pfovidcd with a projection 29 that points

downward and engages in a recess 42? at the shuttle boom 3. The projection can be used

to secure the headpiece 6 mechanicaily to the shuttle boom 3.
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compartment 12, 12'. Additional rollers 18 are provided for side guid

_ _ ance

. of crossbeans 4, V\/m chrollers proj ect fromthe side walls f)lfﬁ 8 gﬂ?{isde-i n
conpartments 12, 12', as shown in Figure 3. These rollers 18 can also be
spring-positioned. [61] Figure 5 shows the free end of a shuttle boom 3

wth a headpi@ﬁgog%ugé {;M %ﬁ%ﬁk@%{a 8lo®s ahheechfadRiesBepbitidhiidivio Lakiegi s gl ued

to the shutt cial glue having a strong shock-ab bi
effect. A plastic lining,or theike 25 ..s y : ]:a ot of
fh“LFlepﬁﬁaﬁtgmﬁﬁﬁo?ﬁéwgﬁggﬁ ‘oTﬂ?ﬁgdﬁggﬂg?gceﬂé#gﬁp%%% er OggﬁpzégPtaOf
ocking pin that is not shown in Figure 5 is |ocate nth i

the heavpheaipi@e phisie redsp3 bioftwieich srpesisht 911%%?&8%1‘%3%3%‘&& P‘%sy-ngﬁ‘rezl de of
di stance to the underside of shuttle boom 3. An additi onal Ia;/er of

pl ast i ¢ heddpidee phitked231 b madearftabds fiveoreitfercepplostic. bet ween t he shoul der 26
and the shuttle boom 3, which | ayer serves as buffer for cushioning the

| mpact stres Woeckine e adiTitis @ped waich Blcamesttednba hdadpicon pashrimd
Pl astic bear?ér?gs 28 at ?#ggshuttl?pb(’)om 3 serve to furthe}r) dalrarpen t he

| mpact . 3%2;\%}?&;% vﬁﬁﬁfugﬁarhfe?gpineﬁgug 1 STRE AYiAREIN defer@in agictopushd t hat

points - ages In recess 42? at the shuttle boom3. Th
proj ection can be used to secgﬁe tFe hea?'ip' ce n%t{ﬁ i @ljth idcRirdone ©
shutt| efwgﬁndﬁ”?ahﬁm%ﬁ ¢ 1SFIEPYY ‘elrge € enaﬁ?lg%lﬁcy S%'(IOV(\:ISH%;
electric drive for positioning two |ocking pins 7 arranged on a headpiece
6. The pleotterds inlvértiealsliueptions eEhesgleatne motqr3Onngions i sy aFvﬁJmFPz'ng]iaece
. push rods 31, of which respectively one leads to a |ocking pin 7. The
_headpi eagtRUYT 16¢kisg ik 7avie thabedoiecg bassrotli Heamdrthe hearimgetl, pp 4Ratiteca 64] A
ylocking pin 7 of this type, which is connected to a headpi ece push rod
be secured inside a recess 427 of a container.

[65] To cushion impacts, a buffer 35 is provided between a vertically extending
holder 33 and a solid steel plate 34 on the side of the locking pin 7. The buffer 35
consists of a sandwich structure of steel plates and plastic plates.

[66] Figure 8 shows an exemplary embodiment of a comner guide 9 that is
positibned pivoting on the headpiece 6 and 1s operated electrically. The corner guide 9 is
shaped in the manner of a shovel. In order to perform a pivoting movement, the comner
guide 9 is connected to a planetary gear 36 or a worm gear. A rotation magnet can also
be provided as alternative to the planetary gear 36. In principle, the corner guides 9 can
also be arranged immovably on the respective headpiece 6.

[67] Figures 9 — 11 show exemplary embodiments of the lifting apparatus 1,
which were originally disclosed in DE 101 19 273.

| [68] A lifting apparatus 1 is shown schematically in Figure 9, which has

essentially the same design as the lifting apparatus 1 shown in Figures 1 and 2. The
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31, is shown with further detail in Figure 7. The horizontaliy %ending
headpi ece push rod 31 extends via a bearing 32 to the |ockifd &ﬁ 2005The
| ongi tudi nal axis of the locking pin extends in vertical direction. The
electric nmotor 30 functions to stinulate a rotational notion of |ocking

pin 7 via.the headpi ec [ s j hiipcan be
secur ed lﬁﬂfﬁ we %‘}Sglclélspgmgcﬁgg’fa ngiéhm al n(%acjrﬁ?s %g@?ﬁé}% d?;%’sl?ﬁ%gﬂé :aﬁ%lz;ié{tug , a
buffer 35 is provided between a verti c%¥ e;lfﬁ ndi ngw hm%ﬂ 3%n§‘ind a solid
steel pi@Eme 34 The smlilespermbp R despseiychy Prviled With Iwg el sRendlig i ot's of
a sandw ch structure of steel plates and plastic plates. [66& Figure 8
shows arresteamisat.y Badbociossbramod ia thisnmessegigi gidadl msile 2 Sepyas; tlidriad
pivoting on the headpiece 6 and is operated electrically.. The corner guide
9is s faaﬁ?aiﬁhantm,e 17B6ENRE nofin framb @y efach Ishuttie deomt Jinptert srprodded withi ng
novenent, the conmer guide 9 is connected to a planetary gear 36 or a worm
gear. A [, ¢ beeehmsq al ternative to the

pl anet a@%g%g?gw&m%gﬁﬁ%%}%?eﬁ%n%fﬁgr guides 9 can also be arranged
i mmovably on e specti.ve headpi e ] _{F: 2 enpl ary
embodi nent s éé thé[%Fﬂ}eﬁtlm&cegpgﬁgﬁ)tnbgﬁel?ongsﬂ?@:lﬁl %‘%@%ﬁ%&s r%ﬁpflrkg?{st%rosed in
DE 101 19 273. [68] A li'fti'q:ag apg&rat us | .i.s shown schenpti cal lfrihré Fi gure
9, whi chopms 3 ak b lopgindinal axgithal g PRSTUQPEdIOFSIESY 10 BSF APUE™ 1 shown
in Figures 1 and 2. The 14 2 1, MAR 2005 lifting apparatus in particular

1
~has t wo cadssiieains dabDshiits; beonadhigdde diaspg Scuidbithe 19pkiag Pifisn/ 2pd PFecOIMCIThe
--shuttle boons 3 are respectively provided with two parallel extending

cr ossbheaffieds aflobated aghbentnof thehdalipiscesdse i s gui ded inside a separate

"“}slide-in :

Ny

[70] Linear drives 37 are provided for realizing the displacement movement of
the shuttle booms 3, wherein éach linear drive 37 consist of a primary component 38 and
a secondary component 39. Figure 9 shows that a separate linear drive 37 is provided for
each crossbeam 4 of the shuttle booms 3. The primary component 38 of a linear drive 37
is mounted stationary on the respective slide-in compartment 12, 12’ of main frame 2.
The secondary component 39 of the respective linear drive 37 is mounted on the
crossbeam 4 that extends inside the respective slidt?-in compartment 12, 12°.

[71] The primary component 38 is provided with means for generating a
magnetic field of traveling waves. The secondary component 39 consists of a metal rail,
in particular an aluminum rail. This rai} extends in longitudinal direction of the
crossbeam 4, preferably over its total length.

[72] The secondary component 39 is mounted on the crossbeam 4, such that it
is at a constant, predetermined distance to the primary component 38 of the respective

linear drive 37. In particular the roller bearings are used for this purpose and ensure that
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compartment 12, 12' of the main frame 2. Each shuttle boom 3 ion,t |
provided with . an energy-supply rod 5 that extends between thg ér@é@b@@ﬁs
4. [69] The headpi eces 6 adjoin the |ongitudinal-side free ends of the

shuttle boons 3 and have | ongitudi nal axes that are positioned crossw se

to the ax for.the I 0SS r&gai@sW th t he
| ocki ng&‘ﬁ%fsﬁanfegﬁwefﬁge@ﬂ)ﬁ%?%gé?r?ggg%% g%lsg%ﬁa’iggé’%g{n-ﬁtﬁ ﬁ%ﬁgﬁés of the
headpi eces 6. [70]. Linear drives .37 arfe rovi ded f realgzi ng the

di spl acesnstant fopop digplacgrpent PRFHIPTSO Blavg%pt‘@wmﬁé{%q BO%hen |inear drive 37
consi st of a primary conponent 38 and a secondary corrpor_lenlt.l 39, Figure 9
shows that a[X¢padata résnhecf ther fivld @f7 trevelmgovpsdEmsFated ar Hhe PHE¥EEam 4 of
the shuttle boons 3. The prinmary conponent 38 of a linear drive 37 is

mount ed,, Q}éﬂeﬂﬂﬁ ¥f #AnédA Irive SPeedrasporslingl altdrmetmgnpitagasene int2eedi thef nmai n
frame 2. he secondary conponent 39 of the respective linear drive 37 is

ggﬁg;??ﬁééﬁ?&%Fo%ﬁﬁ&ﬁ%?@ﬂéra@&ﬁ%ﬁoﬂdﬁ% g@rdilte thiepsipeCThy @usbitde- i n

primary conponent 38 is provided with neans

for generating a .magnetig fie of | J WAVESH di e

conponefitcd fg’B‘?‘?sﬁ{’E V18 ﬁ’erfﬁ‘ﬁ% }?oé’lnf ,56}}{;%”15 rggeittl cu a‘rh}-éaltﬁog'l 31?71{%2%{;7%5 ail .

This rail extends in |ongitudinal direction of the .tcghos§bee L\lres gﬁeferabl y

over i trequisedhifor maymg the ‘F]}!‘}ttl?’l)i’é’ogléc})ﬁ{fa&?s EEREEa it e Lneap Ve =on the

crossbeam 4, such that it 1is at a constant; predeterm ned distance to the
. pri mar ywithoqtaneving B&tsof t he respective linear drive 37. In particular the
.roller bearings are used for this purpose and ensure that 15 2 4 MAR 2005

__the di stance[fagt wegh $theldbdoi@B)is pesvidudewith 33camuigtdewicscdasiatad yo 8eRponent
: ) 39 remains

the shuttle boom that moves in a predetermined direction and secure it in a specific
position.

[75] -Each securing device is a brake 40, in the present case a block braké.
Each brake 40 acts upon the energy-supply rod 5 of the respective shuttle boom 3.

[76] Figure 9 shows that the energy-supply rod 5 of a shuttle boom 3 extends
between the crossbeams 4 of the respective shuttle boom 3 and is guided with its front
end to the headpiece 6. The transverse girder 14, which has receptacles for guiding the
energy-supply rods 5 for both shuttle booms 3, is provided inside the main frame 2 and
extends crosswise to the longitudinal axes of the shuttle booms 3. The block brakes are
positioned inside these receétacles, wherein the block brakes of brakes 40 are pushed
against the outer surface of the energy-supply rods 5 in order to stop the shuttle booms 3.

[77] Figure 9 also shows that respectively one spiral cable 41 extends from the
transverse girder 14 via the energy-supply rods 5 to the headpiece 6 for supplying power

supply for the electrical units.
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constant for optional displacenent positions of the respective shuttle boom
3. [73] As aresult of the field of traveling waves generatedZ2ih N 2005
primary conponent 38 of a |inear drive 37, corresponding alternating
voltages are induced in the secondary conponent 39 and generate

cor respondi kgl kS 16 RESR D firs Ilgr_aﬁg&ﬁe%%ﬁlinéﬁiﬁ@és 3 KtQh€ erokeam@Vi Ng t he

shuttl e boom predeterm ned direction. The forces required for

noving the shuyttle boans, 3.are thus nerat ed w t i jves 37
Wi t hout 4%\?&1‘?@3%%’@%?%{1‘7‘2‘]‘ I %ﬁpgﬂﬁ‘i"gﬁee[rQSSFﬁSébqaéﬁngg\%#e@ﬁ% tH(%Has\ggecuri ng
device, designed to stop the shuttle boom that I&D es in_.a predeterm ned
di r ect i ovhicinebnsist of ste¢ltinjthe ar%géaaﬁq,éﬂa"%#ﬁsg?ne %ﬂgnegéha%‘g%ﬂ%“ devi ce
is a brake 40, in the present case a bl ock brake. Each brake 40 acts upon
t he enekgys sewpiphy Thecbréssakctidne forethpandide spastruef the shdoin emgaywients bre 9
shows that the energy-supply rod 5 of a shuttle boom 3 extends between the

cr OSSbqu‘;aﬁe Qcién fddCro’ @S RESLs! MeBrGRUSH fhe deRBRam=an Guidedattibidirg swi thi ihies front
the*Readp

end to Iece 6. The transverse girder 14, which has receptacles for

guiding the energy-suppl y..r : Uitk &13BQ 0 Bordparingeny 0¥ ded
i nsi de fHE® A‘f%ngémggéﬁgj Hg%tpza}ijg{shd?ggg\rmége to the Iorll’g‘i,tudi nal axes of
the shutt| e boonms 3. The bl ock, brakes

| ; re.. posi tioned insj t hes

r ecept adPes, FapHBIseithe CREstRrBEK? W%Igggiegfwﬁl? a{ﬁli%r iﬂ ] %u%kﬁ)ggl Iﬂgggllenst t he
outer surface of the energy-supply rods 5 in order to stop the shuttle
booms 3embadimdisrEedeslisoss HhRsoasHEs Thilsheeviie Py 8 hposoeREh e 41

extends fromthe transverse girder 14 via the energy-supply rods 5 to the
 headpi eggteid frespestivehy wi agomtare rdistancppbythé dnsidehwakld el theiassaciated slde-te
compartments 12, 12°,

{79] The primary components 38 for the linear dﬁves 37 are respectively
inserted into a recess 42 of the cofresponding slide-in compartment 12, 12, so that the
level top surface of thelprimary component 38 is flush with the surface of the adjacent
inside wall of the respective slide-in compartment 12, 12°. -

[80] The secondary components 39 of linear drives 37 are respectively formed
by metal rails, which are attached to the side wall of a crossbeam 4 that is facing the
primary component 38. The top surface of a rail of this type preferably is flush with the
top surface of the adjacent side wall of cx;ossbeam 4. The primary components 38 and the
opposite-arranged secondary components 39 preferably have identical structural heights.

[81] Figure 11 shows a second arrangement of linear drives 37 at the

crossbeams 4 of shuttle booms 3 for the lifting apparatus 1. The slide-in compartments

12, 12° again have a rectangular cross section, analog to the exemplary embodiment
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2 4 MAR 2005 [78] Figure 10 shows a first arrangenent of |inear drives 37
at the crossbeans 4 of shuttle booms 3 for the lifting apparat ustil.; MMRe
crossbeams 4 of the shuttle boons 3, which consist of steel ‘in the present
case, have a box-shaped design with a rectangular cross sectlon The cross

sections for. the.insj s of t $9°10cided’ are
adapt edagc@rélﬁgt%ﬁggge ecltsr{)g‘r? ongsp?%g?%?lggg %g{r:% g wg eréshe so t hat
t he crossbeams4are uided with little Iay|n5| ether ective

sl i de- i Whidnthacroseheesss $are guided, IIFBtﬂl?lﬂﬁfsha ¢ Rdeqaeulas crass soEian. gui ded with

roll er bearings, as shown for the enbodinents in Figures 1 - 8. This
ensures that [82je @ht siaisbearsldsofchuttisdoomsSslyyams Hrshapgd srpps sedige@flvel y at
a constant distance to the inside walls of the associated slide-in

conpar t geithsdeld cadbdn-filef dmphitrdRhatealy irheprsenicsse38 for the |inear drives
37 are respectlvely inserted into a recess 42 of the correspondi ng

slide-in comp ?ﬁ&&h sb%%nzlc?)ﬁsﬁ 3kak ortltﬁféfﬁéntugﬁn@ﬁﬁf gi@e Bfkmehe primary

conmponent 38 | he surface of th e adj acent inside wall of the
respective s|ide-in co tnment 1 Th e o nts 39
0 *FE medb: eheh pating B rectaNLIAL CEs U1y {Die ARRPOrLg ShefCRODAAI nERTP oA 2
_attached to the side wall of a crossbeam 4 that |s faC| n? me ri.mary
conponetie @@plath seighioidhe eawity for th respeetivgrsliigrinscqmypatmpnt £ 2, I‘Q/’l?qr?nf | ush
with the top surface of the adjacent side wall of crossbeam 4. The primary

conponent svidd isoshsideeablyogmpalkir thenathe sndsh of slidsoindampatgmepoliedts Bre fatef erabl y
‘have identical structural heights. [81] Figure 11 shows a second

ar rangeggptwafs bf BRJupPsit \Bsinehts ah thiteareCitos divemos td thé selauwallseobtiens 3 for
)the lifting apparatus 1. The slide-in conmpartnents 12, 12' again have a
rect ang?es%éctﬁfe%ﬁﬁe-ﬁ?g&ﬁﬂ?m&@ 3hofp-t Frok s XS HRE HWalls %Hﬂ%uﬁﬁéﬁ elements

4a extend in vertical planes, parallel to the side walls of the slide-in compartments 12,

12°. Resting on the upper and lower edge of the support element 4a is a separate guide

element 4b, which is positioned in a horizontal plane and projects symmetrically over the

side walls of the support element 4a. The top surface and the side surfaces of the upper

guide element 4b are positioned at a short, constant distance to the inside walls of the

slide-in compartments 12, 12°. In the same way, the underside and the side surfaces of

the lower guide element 4b are positioned at a short, constant distance to the inside walls

of the slide-in compartment 12, 12°. The guide elements 4b function to guide the

crossbeam 4 inside the slide-in compartment 12, 12°, with the aid of the roller bearings

described for the embodiments according to Figures 1 — 8.

[84] With ‘the exemplary embodiment according to Figure 11, the primary

components 38 of linear drives 37 are respectively attached to the inside of a side wall for

the slide-in compartment 12, 12°. The secondary components 39 of linear drives 37,
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17 ?U05 according to Figure 10. The holl ow spaces in the slide-in
conpartnents 12, 12', inside of which the crossbeans 4 are g};rﬁfﬁ g
particul ar have a rectangul ar cross section. [82] The crossg % 200
shuttl e boons 3 have an H shaped cross section and are nade of

car bon- \Lfnl(), are dsjeg%glg@gs @?%?fa&l@l e ng&cﬁﬁzeﬁfﬁﬁ@l‘[ﬁd 16 Axsidd §RfacEafabingrtResbeam 4

consi sts o ort ment two gui de el enents 4b, each having a

rectangul ar cross The ort eI eent early over the
conpl et@rﬂ@?’g‘rﬁfl’pﬁeﬁﬁg gﬁ\?.*‘?@?@%@ﬁ@ %aeosp ¥ elsR/egﬁv éég%g%mcqorrpart nment 12,
12", wherein its width is considerably smaller t han t he w%ﬁ@ of, slide-in
conpart ment [85] 1Biguretieshewathat gqlies SB&QF{SS‘B@FV hioheare GpRYRErES Bikhtolleha t hus
are at a distance to the side walls of the respective slide-in conpartnent
12, 12'beafiags, b grovidbdtekedp eadt sesomdary bempenspbd ated eomstantdistancedtettbeid in
vertlcal pl anes, parallel to the side walls of the slide-in conpartnents

Bg%bggbenaﬁ 3gNerndRBRér Va?a@laré avaaveRgdingfbridietsatignoe bttadhedemt 4a is
a separat ul el enent 4b, ich is positioned in a horizontal plane and

pr oj ect s m etrlc t BENnhe 4a. The
top sur X d (fnlll% Mtaé\égt{}?l ?lg‘geegﬁlgger{lﬁ@t%%%rg{rhe %gfﬁggmg%gﬁ%l%b afr: e

posi ti oned at a short onst nt distance to the inside walls of the

sl i de- isdeCHHb afﬂlﬁéﬁﬁ@ﬁléemﬂ@ 2 |n the same way, the underside and the side
surfaces of the |ower guide eI enent 4b are positiagned, at a short, constant
di stance to [BAk iFiginse 1dal 15sshayt exevaplanyi WQ%ewwéﬁh%ﬁtngl@P% 1The
~guide elenents 4b function to guide the crossbeam4 inside the slide-in
conpar tggesidinkdo tHeinvemlonhoriginalty disdbsetllie DEb101e40 48ar i ngs  described for the
enbodi ments according to Figures 1 - 8. [84] Wth the exenplary enbodi nent

according t gl 9ufigurkd 12 ki@ 1P5hdWaMifting apparatus 1 with a design that essentially

corresponds to the lifting apparatus 1 design in Figures 1 and 2. In particular, the lifting
apparatus 1 again has two shuttle booms 3, arranged displaceable on a main frame 2,
wherein the shuttle booms 3 have respectively two parallel-extending crossbeams 4.
Each crossbeam 4 is guided inside a separate slide-in compartment 12 or 12° of the main
frame 2. Each of the shuttle booms 3 in turn is provided with an energy-supply rod 5 that
extends between the crossbeams 4 and serves as push rod.

[88] The free longitudinal-side ends of the shuttle booms 3 ére adjoined by
head pieces 6, the longitudinal axes of which extend crosswise to the longitudinal axes of
crossbeams 4 for shuttle booms 3. The casings 8 with the locking pins 7 and the comer
guides 9, not shown in detail herein, are located at the ends of headpieces 6.

[89] Two drum fnotors 44 are pfovided for carrying out the displacement

movement of a shuttle boom 3, wherein each motor has an electrically driven, essentially

cylindrical drum 45.
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conponents 38 of linear drives 37 are respectively attached to the inside
of a side wall for the slide-in conpartnent 12, 12'. The se

conponents 39 of linear drives 37, 18 2 4 MAR 2005 which ar e@i%n%%ﬂsas
netal rails, are respectively attached to the side surfaces facing the

primary cprrpfé“tﬁnt P‘Z@hgﬁn{% ntStH etzs%ﬁ%ﬁ'éd ﬁ%vg@gﬁ%spect ive crossbeam

4. [85] Figute pacers whi ch are conponents of

t he roIIer_ beﬁrl n ,Sy%rgleet :q(}){\é% ed to k e w%g:lﬁ ﬁgggs?)g? ‘ér&q;éps%nﬁrhté 39 at a

constant di s{%Hce spdcers 43 have
hol di ng brackets that are attached to the rimary nponent s 38 nd have
rol | er s extends, eth gnsswise toﬂhlﬁeloﬂgmﬂlnwl@ﬁtl(Prb‘Pﬁh%FE’rsoﬁlﬁtéd CRETEE-SHRRLY TR > he
support element 4a. . [86] Figures 12 - 15 show exenpl ary enbodi nents of
the |iftiBdnaRRastetsust dre tRacaraied opmositheatinothat oohothaidagiofght ynaigecl osed
in DE 10140 449. [87] Figures 12 and 13 show a lifting apparatus | with a
desi gn tsﬁkﬂ)t §nt| ally corresponds to the lifting apparatus | design in
Fi gures a)ﬁ In particular, the lifting apparatus 1again has two

shuttl e boors, 3. g5 an 955 sHhf AT SHILE ;00 fR o BN TheIEE ATl e

shuttl e boo y~tWo exten ng crossbeams 4.

Each crossbeam 4 is guided inside a separate n co or 12'
of the #he first drapangtor f4 FestoREainst ﬂ%‘hEﬂpt ?‘E?%B(Yﬁg eSt%F ‘ﬁp?é%hﬁ ng? ed with
an energy-supply rod 5 that extends between the crossbeans 4 and serves as
- push 1 odrurh fjtorPHerchts egaihsirthe undtirsid¢ oS th¢enensysupply rad Ss HbedrembodHe 3 are

~.adjoined by head pieces 6, the |ongitudinal axes of which extend crossw se
to the ?ﬁﬂﬁ:ﬂtagﬁihﬂahe éﬂ@gy -@ipplE foaisS ithpeedbtdrminedispting eenbivargen@ateliy Tasi ngs

)8 with the locking pins 7 and the coner
spring that is not shown herein. The drums 45 of drum motors 44 rotate in opposite
directions and roll off the surfaces of the energy-supply rod 5,_30 that the shuttle boom 3
is displaced in longitudinal direction owing to the rotational movement of the drums 45.

[93] Tt is essential that sufficiently high frictional forces are effective between
the surfaces of drums 45 and the energy-supply rod 5 surface, so that the rotational
movemextt of the drums 45 is converted without slippage to a translational movement of
the energy-supply rod 5.

[94] The outer surfaces of drums 45 are provided with a friction lining that is
not shown herein. The friction lining consists of a wear-resistant rubber material or a
glass-fiber containing plastic casting compound.

[95] The top surface and the underside of the energy-supply rod 5 are also
coated with a wear-resistant and friction lining that is not shown herein.

[96] Figure' 14 shows a shuttle boom 3 guided inside the main frame 2 for the

lifting apparatus 1, wherein the side walls of this shuttie boom have a lattice-type design,
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guides 9, not shown in detail herein, are |ocated at the ends of headpi eces
6. [89] Two drum notors 44 are provided for carrying out the qisplacenent
novenent of a shuttle boom 3, wherein each notor has an el ectr éaf%ﬁ 2005
driven, essentially cylindrical drum45. 19 2 4 MAR 2005 [90] Each drum 45

in this case is.posit] . i : | SYHERR axes for
dr uns 4%",ns}sﬁn§\,ﬂf ﬁ?PztoﬁgiB%gtbcgg?‘[?dv%&ggﬁ/%%#éf ?thé[ t%g(? gﬂﬁ%, ranédti:%ltgssvm se to
the longitudinal direction of the, asspciat.ed energy.-.s ly.r The drum
not or s sfaysate thip glutde P%é&%ﬁwgf%@@;‘e BRYiER %ﬁglgoﬁﬁsal}’r&gggg%tp fie
energy- supply rod 5. [92] The energy-supply rod, 5 has a_rectangul ar cross
sect i ontheFtays d7 imaotbrdance whk Figuret4 @gdymneﬁmsukmmlaglﬁ gty - nst the top
surface while the drum 45 of the second drum notor 44 rests agai nst the
under si de of [¢/)e TREEGYMEEEPLY thieoshufile Bdvan dr aenetSasad by thadhsdhatghPnst the
energy-supply rod 5 with predeterm ned spring tension generated by a

spring that. i Iaci tefA Bl Gft B atveARdledsScafdble @fate in
opposi t%lu?tli}% P@%ﬁ%@g%ﬁ%’ﬂ?ﬁ ?éﬂg?lfaﬁ ﬁlggie%aces of the energy-guppl y rod 5,
so that,the shuttle boom3 is displaced in longitudinal direction owng to
t he rcﬂ%ﬁ@q9ﬁ;Fmﬁ99@#bnt of the drans 45. [931 It is essential that

sufficiently high frictional forces are effective be n__the faces of
druns 45 and(%8he Breartigular s Shuftisoopmy %5%951%8?953{ Yé?ﬁénrpg{l aotfisgtlggﬁsgl
novenent of the drums 45 is converted -w t hout slippage tlg a trans]ational

mov enenfibef matetels enmeragyonsfilpgs| opmpetind matairls. THelspartarularly adyastasgousgifuns 45

" vare provided with a friction lining that is

shuttle boom 3 elements subjected to tensile loads are made from glass fiber material
while shuttle boom 3 elements subjected to pressure loads are made from carbon-fiber
compound materials. A particularly high stability and load capacity of the shuitle boom 3
can be achieved in this way.

[99] The shuttle boom 3 of one particularly advantageous embodiment of the
invéntion is manufactured in a hybrid sandwich-style construction. In that case, the
elements of shuttle boom 3 consist of several layers of glass fiber materials or carbon
fiber compound materials.

[100] Figure 15 shows a detail of a crossbeam 4 for a shuttle boom 3, which is
guided inside a slide-in compartment 12 of the main frame 2. A roller bearing is
positioned on the underside of slide-in compartment 12, which functions to guide the
crossbeam 4 in the slide-in compartmeﬁt 12.

[101] The rolter bearing comprises roilers 15, 16, 17, 18 that are positioned
insidé roller blocks 48, wherein a roller 16 positioned inside a roller block 48 is shown in

Figure 15. The roller 16 is positioned inside the roller block 48.such that it can be

21



nat shown herein. The friction lining consists of a wear-resistant rubber
material or a glass-fiber containing plastic casting corrpound.2 [LQﬁARTBfHﬁ
top surface and the underside of the energy-supply rod 5 are also coated
with a wear-resistant and friction lining that is not shown herein. [96]

Figure 14 sho a shyttle. bo i ALY i &Q% the
lifting 58%8‘?%5%%‘3@?3&]%8? lé’?‘haliﬂr‘?glng?}cigﬁ\%;lc?%%oiﬁ tﬂ?ggigdﬁg? E)?‘gﬁ%o%%&have a

| attice-type design, 20 2 4 MAR 2005 consisting of horizontal, vertical
and sl athegallenlfys 47. Oning to the cavities between the stays 47, this
shuttl e boom 3 has a particularly Iow inherent weight. The ar r,ang%rrent of
the stays 47[102]accpringngsemiis sssigngd tethe zoligyd p1 Vhigh epspniiad b gasisisPif gh
stability. [97] The advantages of the shuttle boom 3 are increased by the

fact t hglgfi 41%‘,& 30uldtlie phaeeRcd @onei sdesindprimg remprec 50.| Thdepseg deaf el al t hat
i s neverthel ess capable of bearing heavy |oads. [98] In particular, the

shuttle boaom 3 . ' tin &S bnthINdiRRtibn. OThe lspasg rdtiibers smat eri al s
or car bBﬁe??rgi?)l rlg%ghﬁ%%gﬁtféfrram%?)ﬁglrcglnl to sn parlti (:lurl1 arly gdvant ageous if

shuttl e boom.3 ele ts subjected i oads . SS
fiber mEXER{ AN VeWﬁgF B‘rg‘ﬁlﬁ’f‘t BrcS’ber%E %Ogﬁg%}edn ghls g%j %I(?:({egs &Etag?glﬁgeggf?iéﬁl oads

are made from carbon-fiber _ conpound terials. A particul.ayy .hi
st abi | i cympartimensal?. c Apa@itensions Sk HePOHIACH | @ @8&&? of'spape ﬁeeafg{cghix”eh\}éélgpﬁ n this

way. [99] The shuttle boom 3 of one particularly advantageous enbodi nent of
the i nweatedlakirettdy beowfthetolleet6.in a hybri d sandwi ch-style construction. In
~that case, the elenents of shuttle boom 3 consist of several |ayers of
_glass fiber mpdRr DRkmgalofRétdaBement of the shuttle boom 3, particularly if the shuttle

boom 3 moves downward with a jerky movement, the roller 16 is pushed downward
inside the roller block 48. The spring system dampens and limits the movement. In the
process, the roller 16 pushes against the extension 51, so that the spring leaf 49 is
somewhat bent through in downward direction, as shown with dashed lines in Figure 15.
[104] A flat support element 52 is respectively provided on the inside walls on
the top and bottom of the slide-in compartment 12. The support elements 52 are arranged
opposite each other, wherein the lower support element 52 is located in the area of the
roller bearing. The support elements 52 serve to better guide the crossbeam 4 inside the
slide-in compartment 12, wherein the surfaces of the crossbeams 4 rest on the support

elements. The support elements 52 preferably are made of plastic, in particular

polyethylene.
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fi ber conpound materials. [100] Figure 15 shows a detail of a crossbeam4
for a shuttle boom 3, which is guided inside a slide-in conpartnent 12 of
the main frame 2. Aroller bearing is positioned on the undeQ§kdﬁA9f
slide-in conpartnment 12, which functions to guide the crossbeam |rﬁmﬁe
slide-ipn co t me 12. [101] The roller bearing conprises rollers 15, 16,
17, 18 ﬁﬁg?ﬁgééﬁBﬁgﬁwpﬁﬂéd inside roller blocks 48, wherein a roller 16
positioned inside a roller block 48 is shown in Figure 15. The roller 16
i s posi tl)onelftinggpprsatipe rol | er bl ock 48. such that it can be 21 2 4 MAR
2005 di splaced in vertical direction. The underside of crossbeam 4 of
shutt| e(oomnlirfeshs on the roller 16. [102] A spring systemis assigned
to the roller 16, which essentially consists of a spring leaf 49 that is
positiogﬁd ofhuttehcsonge i n spring retainers 50. The spring |eaf 49
preferably is made of steel and extends in horizontal direction. The spring
retainq@ SQX %%% din vertical direction and project dowward fromthe
under si of "Phie-sl'i de-in conpartnment 12. An extension 51 is provided on
t he top of sgrin eaf 49, which is located directly below the roller 16.
[103] D ng®RPPOSEER agement of the shuttle boom 3, particularly if the
shuttle boom 3 noves downward with a jerky novenent, the roller 16 is
pushed @bhnwearide elemenide the roll er bl ock 48. The spring system danpens and
limts the novenent. In the process, the roller 16 pushes agai nst the
_extensi @h Slenesgy dupplyrolle spring leaf 49 is somewhat bent through in
--downward direction, as shown with dashed lines in Figure 15.

6) head piece

(7)  locking pin

8) casing

9) corner guide

(10)  electric motor

(11)  toothed belt

(12) slide-in compartment
(12°) slide-in compartment
(13) bore

(14) transverse girder
(15) roller

(16)  roller

(17) roller

(18) roller

(19) buffer plate
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[104] A flat support element 52 is respectively provided on the inside

walls on the top and bottomof the slide-in conpartnment 12. The pport
el enents 52 are arranged opposite each other, wherein the Iom2r4§¥ub%oéﬂﬂ5

element 52 is located in the area of the roller bearing. The support
Compart Hhi DHGHAEL the Surfaces of the crossbeams 4 rest on the |
support el enent The support elenents 52 preferably are nmade of plastic,
in part (¢ almlleﬁgi%%t hyl ene. 22 2 4 MAR 2005 List of Reference Nunbers:
(1) lifting apparatus (2) main frane (3) shuttle boom (4) crossbeam (4a)
support (2l)embplder (4b) gui de el enent (5) . energy supply rod (6) head piece
(7) locking pin (8) casing (9) corner guide (10) electric nmotor (11)
t oot hed (4Bl t spring

(23)  support plate

(24)  spring buffer

(25) plastic lining

(26) . shoulder

(27)  plastic lining

(28) plastic bearing

(29) projection

(30) electric motor

(31) head piece — push rod

(32)  bearing

(33) holder

(34) solid-steel plate

(35) buffer

(36) planetary gear

(37) linear drive

(38) primary component

(39) secondary cﬁmponent

(40)  brake

(41)  spiral cable

24



(12) slide-in conpartnent

transverse girder (15) roller

buffer plate 23 2 4 MAR 2005 (19') buffer plate (20) roller b.IzoézmAf@
(23) support plate

hol der
l'ining
proj ect

(22) spring

(43)

(44)

(45)

(46)
(47)

(48)

(49) .

(50)

(1)

(52)

el ectric notor

roller spacer
drum motor
drum

drive shaft
stays

roller block
spring leaf
spring retainer
extension

support element

(12")

(16)

slide-in conpartnent

(13) bore (14)

roller (17) roller (18) roller
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2005

(24) spring buffer (25) plastic
6) _shqulder (27) plastic lining (28) plastic bearing
(63° ef

(29)



(31) head piece - push rod (32) bearing (33) holder (34) solid-steel plate

(35) buffer

(36) planetary gear (37) linear drive (38) primary co

(39) secondary conponent (40) brake (41) spiral cable 24 ,2 4ZMAf

(42) recess

retai ne

onent

@05

(43) roller spacer (44) drumnotor (45) drum (46) drive
shaft ﬁé‘té%rﬁaﬁ%? (48) roller block (49) . spring leaf (50) spring

éxt ensi on

A lifting apparatus for transporting a container, said device comprising a main
frame and two shuttle booms, wherein respectively one shuttle boom is positioned
such that it exits at one longitudinal-side end of the main frame and can be moved
in longitudinal direction of the main frame and wherein the free ends of the

shuttle booms are provided with holders for attaching the container, characterized

_in that the shuttle booms (3) and/or the holders are operated by means of an

electric drive and that the shuttle booms (3) are guided with roller bearings inside

a main frame (2).

A lifting apparatus according to claim 1, characterized in that the shuttle booms

(3) are made of carbon fiber compound materials or of steel.

A lifting apparatus according to one of the claims 1 or 2, characterized in that the
electric drive comprises two electric motors (10), wherein each electric motor (10)
respectively drives a toothed belt (11), which engages in an energy-supply rod (5)

on a shuttle boom (3).

A lifting apparatus according to claim 3, characterized in that the shuttle booms
(3) have identical designs and are respectively provided with two crossbeams (4),

arranged paralle] and at a distance to each other, which are guided inside slide-in
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(52) support elenment 25 2 4 MAR 2.005 Patent Clains 1. A lifting apparatus
for transporting a container, said device conprising a main ‘kagﬁoﬁ?éiﬂﬁﬁtvm
shuttl e boons, wherein respectively one shuttle boomis positioned such
that it exits at one |ongitudinal-side end of the main frame and can be

moved in | on i tudi Qfﬁ%ﬂ rﬁci Ep{hcoﬁgga@m@i@ &%cfﬁa“@&@wﬁﬂa{ﬁie%ﬂe@-f ree

ends of the “EREFET ons are pro ders for attaching the

cont ai ner, characterjze inthat th huttle boons (3) and/or the hol ders
are oper at edsﬁiplﬁ%{é)BPthSﬁeSp%qt%fEtsb?tﬁeEP?’?}ég)a?‘geq%ﬁ'at the shuttle booms (3)
are guided with roller bearings inside a main frame (2). 2. Alifting
apparatus according to claim1l, characterized in that the shuttle boons
(3) are made of carbon fiber conpound materials or of steel. 3. Alifting
appar at ys acQpfiflindtpparafR@ceirding@o ¢laih M charavterzeddh et theeerogsbeamh(4hat t he
el ectric drive conprises two electric notors (10), wherein each electric

motor (10) ' ' - Iyt dipidded tehthe bidengsdethei n an
ener gy- suppl y??lg%%t}ee{)%oﬁﬂgbgﬁa?ﬁ ??lgg(gg%?}]%t%g.yt Af.ﬂA el itf ting apparat Ss

according to _clai.m 3, .characteriz LRy L 16! B2 haoBvidediorhave

i denti cal de??aéli‘ugaﬁlr‘fézgr‘@e?eé%%E%Ha?%ceklfldep{ﬂgcbf@eg WI% iwopcr ossheams (4),
~arranged parall el and at a distance to each other, which are guided inside
slide-in 26 2ach QURFELSPDEL)-

6. A lifting apparatus according to one of the claims 1 -5, characterized in that the
roller bearings are provided with rollers (15, 16, 17, 18), the rotational axes of

which extend crosswise to the longitudinal axis of the respective shuttle boom (3).

7. A lifting apparatus according to claim 6, characterized in that the rollers (15, 16,

17, 18) are made of polypropylene or rigid expanded polyurethane.

8. A lifting apparatus according to one of the claims 6 or 7, characterized in that the

rollers (15, 16, 17, 18) are positioned with springs.

9. A lifting apparatus according to one of the claims 6 - 8, characterized in that the
crossbeam (4) back, positioned inside the main frame (2), of each shuttle boom
(3), is p.rovid-ed with two opposite-arranged rollers (15, 16) on the crossbeam (4),
wherein the first roller (15) projects over the top surface of crossbeam (4) and the

second roller (16) projects over the underside of crossbeam (4), so that these
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caompartments (12, 12') of the main frame (2) and between which the energy-
supply rod (5) of the respective shuttle boom (3) extends. 5.24 IMATR i2 -
apparatus according to claim4, characterized in that the crossbeans ?%
of the shuttle boons (3) are guided respectively displaced to the side
inside the }1Brsf ' r&dpBetblel GRICIR coRpRAmEREND, (12,
12') is proviqgggrsf%r@?ggg%%thg\rwgggﬁyéh%@(oz?aéé.@gpitﬂ fting appgr&gt us gccordi ng
to one of the1 Qtaims 1 - 5, characterized in that the roller bearings are
provi ded mﬁtfl% llers (15, 16, 17, 18), the rotational axes of which
extend crosswi se to the longitudinal axis of the respective shuttle boom
(3). 7. Alifting apparatus according to claim6, characterized in that the
rollers (15, 16, 17, 18) are made of pol ypropylene or rigid expanded

pol yur etifane. A 8iftink apphtatuscaceqrdingad wiimc chatiactgrized iolmt dlie hitstand sicosd 6 or 7,
characterized in that the rollers (15, 16, 17, 18) are positioned with
springs. 9. Achkdt(l 5o RBpeaiidy AGEOH Qi olet Blotl €20 whbrRirCihgi raterSbloci8,
characterized in that the crossbeam (4) back, positioned inside the nain

frame (2), of , 1s provided with two
opposi te- arra(%gg(%%%p%érds&(#%?ﬁ%%f%n the crossbeam (4), wherein the first

roller (15) projects over the top surface of crossbeam (4) and the second
roller (16) projects over the underside of crossbeam (4), so that these 27
2 4 MAR 2005 rollers rest against the inside walls of the res ive

. ec
sl i de- i nllconpadifiirseppeagtus acgording 9 ong of the iCF?gméﬁgawatCH%ra%tEE%‘?‘ﬁi“n % claim

"9, characterized in that the first and second

third roller (17), which is positioned on the underside of the respective slide-in
compartment (12, 12°), is provided at each exit of each slide-in compartment (12,
127), on which the crossbeam (4) of a shuttle boom (3) ends and that the underside

of the respective crossbeam (4) is guided on this rolier.

'12. A lifting apparatus according to one of the claims 9 - 11, characterized in that the
first, the second and the third rollers (15, 16, 17) respectively extend over the

complete width of a crossbeam (4).

13. A lifting apparatus according to one of the claims 11 or 12, characterized in that

the third rollers (17) are respectively positioned on a spring buffer (24).

14. A lifting apparatus according to claim 13, characterized in that the spring buffer

(24) consists of “Vulkullan.”
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rollers (15, 16) respectively rest on a roller block (20), wherein the

roller block (20) is positioned on a spring (22). 11. . A l4ft] .
apparatus according to one of the clains 6 - 10, characterié%é Nﬁﬁtﬁﬁﬁ a
third roller (17), which is positioned on the underside of the respective

slide-i Coﬁﬁiﬁﬁgéa)rét&%%c%i%% td SnPbPMeAsnRt 11820H dktabtetize®hrthas! i de-in

conpar tment the crossbeam (4) of a shuttle boom (3)

ends and that {he. yndersi . of .the res ti o] e ), j ded on
this roller .eailz.tﬁs&HFP ¢ hgs“dbﬁéﬁl%‘ie sag"élg%fé’ular% (?% 3%2 %@"%ﬁé déﬁé‘ zenrHr}s 9 - 11,
characterized in that the first, the second,gnd t he thh%g %glhﬁ%s (15, 16,
17) respect i apphoyitethe sabersncthe tapeof the psPettyeidein eARar@IPE Sed )8y, 13. A
lifting apparatus according to one of the clains 11 or 12, characterized in
that the thiyidingdid eksectiledrossbeam ébpect i vel y positioned on a spring buffer
(24). 14. ATifting apparatus according to claim 13, characterized in that
the spring buffer (24) consists of "Vulkullan.” 28 ,2 4 MAR 2005 15. A
lifting apparatus according to one of the clains 11 - 14, characterized in

t hat third..roll 17). 18 [ 3 t izddP1i ich i
arrangetp. oppdding spiusiS teriof BT R PHIRES, B18 BellBrg P i o 1

conpartment (12, 12') for_ _guiding.the respective cr e . A
lifting appaadditipnahsellersi(hg) ?‘H %‘F\es1 g{lﬁlgmge' QF e éeSch%ﬁ,g cﬁ%éé%?e@?zed in
that additional rollers (18) for the side guidance of the ra pﬁsive

. crossbeam (4grojept rpmahe insisies ofthe sigsviabls ob pachylide;ineomparimenty éa 'slide-in
..conpartnents (12, 12').

17. A lifting apparatus according to one of the claims 1 - 16, characterized in that

respectively one head piece (6) is glued onto the free longitudinal-side ends of the

shuttle booms (3) for positioning the holders.

18. A lifting apparatus according to claim 17, characterized in that layers of

Vulkollan (25, 27) are provided as adhesive layers between a shuttle boom (3) and

the respective head piece (6).

19. A lifting apparatus according to claim 18, characterized in that at least one layer
of Vulkollan (27), which forms a buffer, is positioned between the underside of

the respective shuttle boom (3) and a shoulder (26) of the head piece (6).
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17. Alifting apparatus according to one of the claims 1 - 167 ; MAR 2005
characterized in that respectively one head piece (6) is glued onto the
free | ongitudinal -side ends of the shuttle boons (3) for positioning the
holders 18. A Iifting apparatus according to claim 17, characterized in

t hat @rs af iyl abﬁérlaﬁl@ at&ding fd oRE ©f W@Maﬁhﬁdliasl&dﬁﬂsacmzbamﬂmtbet ween
a shutt e boom (3 the respective head piece (6). 19. Alifting
apparatus ac ordl t i toflaaRed ppide | ayer
of Wul kol | anCl Wstﬁ&?kﬁkﬁ%@éﬂ%@? gl%,ﬁé‘?aigo&ggstlt?? gﬁ%%in%eotfv\een F he
under si de of the reﬁﬁec ve shuttlgggo% ]%ié)and a shoul der (26) of the
head pi ece (&) thaigrae 9e0RVes ¢ STWHUE PPYIAY)- appar at us according to one of
the clains 17 - 19, characterized in that electrically operated | ocking
pins (7) are provided at the free ends of a head piece (6) that project on
the side over a shuttle boom (3). 21. Alifting apparatus according to
claim 281, char Hﬁf&lgrdppﬂdtuls rctdrdingttb eldimc)d, mharpetaszed( i) thalr the deking p@swi t h

el ectric nmotors (30). . . Alifting apparatus according to one of the
claims 17 - ,aré? g}g&@{th%peqn{cr}n@,tlaﬁg(g,g} the free ends of a head piece (6)
t hat proj ect side over a shuttle boom (3), electrically operated

coner guides (9) are provi ded as holders for positioning on a container.
23. Alifting apparatus according to claim 22, characterized in that

pl anetary gears . (36) are proyided for | zi t| Jy nts of
cor ner é%l deé lfting apparatps P‘FCPfql%ma‘ﬁﬂ:?a‘?féE‘%glaB’&chﬂd# ﬂgCh?r P4 mnzr@}{teﬂe
characterized in that rotation magnets
the free ends of a head piece (6) that project on the side over a shuttle boom (3),
electrically operated corer guides (9) are provided as holders for positioning on a

container.

23. A lifting apparatus according to claim 22, characterized in that planetary gears

(36) are provided for realizing the pivoting movements of corner guides (9).

24. A lifting apparatus according to claim 22, characterized in that rotation magnets

are provided for realizing the pivoting movements of corner guides (9).

25. A lifting apparatus according to claim 1, characterized in that at least one linear

drive (37) is provided for driving each shuttle boom (3).

26. A lifting apparatus according to claim 25, characterized in that each crossbeam

(4) of the shuttle booms (3) is driven via a separate lnear drive (37).
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are provided for realizing the pivoting novenents of comer guides (9). 25.
A lifting apparatus according to claim1, characterized in t@pz Hﬁgl t
one linear drive (37) is provided for driving each shuttle boom (3). Z26. A
lifting apparatus according to claim25, characterized in that each
crossbeam (4) of the shuttle boons (3) is driven via a separate |inear
drive (37). 30 2 4 MAR 2005 27. A lifting apparatus according to claim 26,
charactgrized.in that each |ipea 1V ' ' onponent
(38 Crk | P Poredesrespr Rl Tabpt g ifeeyEREP  BEF ARty SOTDONS
associated with the crossbeam (4) and econdar. C onent (39).in the
form of a neBa) comprises ARPERNESARRTEN] (ﬁ% %‘ﬁb’istpﬁﬂflﬁ%?d S?%%Péléft ft gﬁ]e %%ief he
respective crossbeam (4). 28. . A lifting apparatus according to, claim 27,
characteri zed dompdnaiencdtd) KX} esmaiated wﬁgvbﬁmssb@g) (Bxerch @ssegoudary he
conplete length of a shuttle boom (3). 29. Alifting apparatus according to
one of the %ﬂiﬂ&ﬁ%@) iR8theChamast ar meed rai), Whidh ektendss in flamgtdofalt he

pri mary conponent (38) and the secondary conponent (39), which are facing
each other, are.. ghance to each other by neans of
roller spacéﬁgg?ﬁggfﬁ%8?$ﬂ&ﬁ??%%%%mgyggratus according to claim?29,
characterized in that the rollers spacers (43) forma part of the roller
bearings. 31. Alifting apparatus according to one of the clains 25 - 30,

characterized in that a securing device is provided for fixing a shuttle
boom (38-in A lﬁ?léﬁlépléﬁfﬁﬂlﬁé@m@lpgg? stameht tefigefl m that each’ secondary

component (39) extends over the complete length of a shuttle boom (3).

29. A lifting apparatus according to one of the claims 27 or 28, characterized in that
the surfaces of the primary component (38) and the secondary component (39),

which are facing each other, are kept at a constant distance to each other by means

of roller spacers (43).

30. A lifting apparatus according to claim 29, characterized m that the rollers spacers

(43) form a part of the roller bearings.

31. A lifting apparatus according to one of the claims 25 - 30, characterized in that a
securing device is provided for fixing a shuttle boom (3) in a predetermined

displacement position.

31



31 2 4 MAR 2005 32. A lifting apparatus according to claim 31,
characterized in that the securing device is a brake (40) hﬁatM tgggIpon
the energy-supply rod (5) of the respective shuttle boom (3). 33. A
lifting apparatus according to claim 32, characterized in that the brake

(40) isqa black Rdihk bl S1Fin?BRAIBAMSteALEOTIHAY the sedugings 25 -
33, charg’g'ct e% ?gg{%aﬁaﬁétﬁs gg%h : %rossbeam (4) of a shuttle boom (3) has a

rectangul ar grass. sectio t Cl OSS- Welyt: I i S, adapt ed
ot ho or 0580tk ik tiPEa S1 ke BEShhISy RRTO & RGeS 2T
conpartment (12, 12') and that the primary conponent (38) of a linear
drive (37) i shytdebeara )i nt o a recess (42) in one side wall of one slide-in
conpartnment (12, 12'), so that the primary conponent (38) is positioned
opposite the secondary conponent (39) of the linear drive (37), which is
arranged on one side wall of crossbeam (4). 35. A lifting apparatus

accor di Bg. t 0 ACk@nEBpgRatus d8ordibgtachan 32 athatduterized irethehthe braks(B&eimal 4) has
an H shaped cross section and consists of a support elenment (4a) and two
gui de eleneng&c wherein the side walls of the support elenent (4a),
whi ch extend in vertical planes, are at a distance to the parallel
extending side walls of the associated slide-in conpartnent (12, 12'), and
wherein respectively one guide el enent (4b) rests on the top and underside

of the support 32 2 4 MAR 2005 . .
34.pp_ A lifiing apparatus according to claims 25 - 33, characterized in that each

crossbeam (4) of a shuttle boom (3) has a rectangular cross section, the cross-
sectional surface of which is adapted to the cross-sectional surface of the cavity of
the associated slide-in compartment (12, 12°) and that the iximary component
(38) of a linear drive (37) is inserted into a recess (42) in one side wall of one
slide-in compartment (12, 12°), so that the primary component (38) is positioned
opposite the secondary component (39) of the linear drive (37), which is arranged

on one side wall of crossbeam (4).

35. A lifting apparatus according to claims 25 - 33, characterized in that each
crossbeam (4) has an H-shaped éross section and consists of a support element
(4a) and two guide elements (4b), wherein the side walls of the support element
(4a), which extend in vertical plaﬁes, are at a distance to the parallel extending
side walls of the associated slide-in compartment (12, 12°), and wherein

respectively one guide element (4b) rests on the top and underside of the support -
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el.enment (4a), so that these project over the side walls of the sup{)
elenent (4a) and fit tightly against the insides of the slideZilnMAR 2003
conpartnment (12, 12'). 36. A lifting apparatus according to claim 35,
characterized in that the support elenent (4a) and the guide el enents (4b)

of a crossbeg{f (4&%9%&&}1@,&3;)1-&]@&%& the @fdeangls| Arheupaort sRMdno(Ma)37. . A
lifting apparatus according to one of the clainms 35 or 36, characterized in

that the wdt Yokl t he wi dt hs of
the slide-in ‘gﬁh@%}t{ ?M(t%gm%@g?ﬁhgg é@q& ng gfggrg? s according to
one of the clainms 35 - 37, characterized in that the primry conponent
(38) of the electric notor (30) is arranged on the inside of the side wall
for the slide-in conpartnment (12, 12? and that the secondary conponent
(39) i s3arr angddingepparitas accordingetodelaim oy dawmcteriard iy that othie sSHPBONt

el ement (4a) in longitudinal direction. 39. Alifting apparatus according
to claiml, eRafeacis) ad®the gniddrelemeite (4b)axfta érossheant €4) respestivelymevoror s (44)
and that each shuttle boom (3) has an energy-supply rod (5) that is

cl anped bet 4p) of two drum notors (44), wherein the

ener gy- supp\lNg&%él 5?{"?:%'%&& di spl aced by turning the drunms (45). 33 2 4
-MAR 2005 40. A lifting apparatus according to claim39, characterized in
that the energy-supply rod (5) has a top side and an undersi de on whi ch

the drunms (45) _of a drum notor r e A
~lifting3 lepaﬁallﬁ@gé’@%‘?ﬂ?ﬁﬁcqrémgﬁ% o8¢ O? ﬂl@ ‘gi“% f#ss g Fﬁz%de egrlgc Yrized in

“.that a

the widths of the guide elements (4b) are adapted to the widths of the slide-in

compdrtment (12, 127).

38. A lifting apparatus according to one of the claims 35 ~ 37, characterized in that
the primary component (38) of the electric motor (30) is arranged on the inside of
the side wall for the slide-in compartment (12, 12°) and that the secondary
component (39) is arranged such that it extends along one side wall of support

element (42) in longitudinal direction.

39. A lifing apparatus according to claim 1, characterized in that the electric drives
are drum motors (44) and that each shuttle boom (3) has an energy-supply rod (5)
that is clamped between two drums (45) of two drum motors (44), wherein the

energy-supply rod (5) can be displaced by turning the drums (45).
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friction lining is installed on the outer surface of the drunms (45) of drum
motors (44). 42. Alifting apparatus according to claim4l, ghangR egfzed
in that the friction lining consists of a wear-resistant rubber materi al

or a glass-fiber containing plastic casting conmpound. 43. A lifting

appar at 4g. acQoOfifiinBGphataRl Ackdihfi€o Clhivh 08, Alractefized ahdnaiht enérgedupplyt hat a
friction lining is applied to the top side or underside of. each

ener gy- suppl M@gﬁas( 2lap S aﬂgl‘ anl Jnﬁhﬁﬂieaﬁzg%g‘%hlﬁe @ﬁﬁﬁ)sr(qij?&’fd% QugoRt the

clainms 39 - aracterized In that t nms (45) o um notors (44)
are pushed with spring tension_against the energy-supply rod (5). 45. A
lifting appa(‘ﬁ‘t)&%n%EQﬁIWFWdoﬁBffgne of the clains 39 - 44?/ char gc%eri zed in
that the walls of the shuttle boons (3) have a lattice-type design, at

| east in sonme sections. 34 2 4 MAR 2005 46. A lifting apparatus according
to claim45, characterized in that at | east sonme elenments of a shuttle
boom ( 331 .congi Isfting apgHraas aédohting tadrerdfahesclaidit 3901 44, thargctenmsd imthas
according to one of the clains 45 - 46, characterized in that at |east

some el enent ﬁi&{onelhﬁﬂfglfstihﬁalw {13)ouddr SubRE @@d dhiing (15) bO @i indyrer i d

sandwi ch-type el enents, consisting of layers of glass fiber materials and
carbon fi bﬁémjorrpound materials. 48. Alifting apparatus according to one
of the clai 5 - 47, characterized in that elenents of the shuttle boom
(3), which are subjected to tensile | oads, are nade

42. A lifting apparatus according to claim 41, characterized in that the friction lining
consists of a wear-resistant rubber material or a glass-fiber containing plastic

casting compound.

43. A lifting apparatus according to one of the claims 40 — 42, characterized in that a

friction lining is applied to the top side or underside of each energy-supply rod

).

44. A lifting apparatus according to one of the claims 39 - 43, characterized in that the
drums (45) of drum motors (44) arc pushed with spring tension against the

energy-supply rod (5).

45. A lifting apparatus according to one of the claims 39 - 44, characterized in that the

walls of the shuttle booms (3) have a lattice-type design, at least in some sections.
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fromglass fiber materials and that el enents of the shuttle boom (3) that
are subjected to pressure |oads are made from carbon fiber c@mhdihkl 2005
materials. 49. Alifting apparatus according to one of the clains 39 - 48,
characterized in that roller blocks (48) are provided on the main frane

(2), ing de Qfjimhi Ghphh@sRboBIng to0flainh @S] ehdrgttedRdr inngiat ar &agtosinié oned
di spl aceable. 50. A F‘l fting apparatus according to claim49, characterized

in that spri | eayes . i TR, are provi ded on the
roller blockgg?ﬂgi?ﬁ%ggéﬁi(x%ﬂeﬁﬁgﬁﬁgkﬁg%#$g?§¥%%ggﬁ% roller bearings are
pushed in case of a | oad engagenent of shuttle boom (3). 35 2 4 MAR 2005
51. Alifting apparatus according to claim50, characterized in that each
spring leaf (49) is positioned between two spring retainers (50). 52. A
[iftingi7appak difiisg sppemtal asgordingdneneof theeclaimsidfs K0 charagsanzedinigéfer i zed in
that the shuttle boons (3) are provided with crossheans (4) that are

gui ded i nsi dgast $bindecléhertOBPar shirethet Sood 23) 42’ Jesignheimitie fdrm ebhytnyd | eaves
(49) are arranged on the undersides of the slide-in conpartnents (12,

12). 53. AJah%fv%:ﬁ%ﬁa?&?@%ﬂ?c&%ﬁﬁ?bﬁ%y%ﬁ & @hdd ffor nSNGTACRY EatBeh i n t hat

flat support or guiding the crossbeans (4) of shuttle boons
(3) are provided on the inside walls of the slide-in conpartnents (12,
12'). 54. A WPPWBO‘EM?%’E%& according to claimb53, characterized in that
the support elenments (52) are arranged in pairs on opposite insides of the
- slide-in conpartnents (12, 12').

48. A lifting apparatus according to one of the claims 45 - 47, characterized 1n that
elements of the shuttle boom (3), which are subjected to tensile loads, are made
from giass fiber materials and that elements of the shuttle boom (3) that are

subjected to pressure loads are made from carbon fiber compound materials.

49. A lifting apparatus according to one of the claims 39 - 48, characterized in that
roller blocks (48) are provided on the main frame (2), inside of which the rollers

of the roller bearings are positioned displaceable.

50. A lifting apparatus according to claim 49, characterized in that spring leaves {49)
that form spring systems are provided on the roller blocks (48), against which the

rollers of the roller bearings are pushed in case of a load engagement of shuttle

boom (3).
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55. A lifting apparatus according to one of the clains 53 or %4' MAR 2005
characterized in that the support elenents (52) are made fromplastic. 36
24 MAR 2005 Abstract The invention relates to a lifting apparatus (1) for
transporting a container, said device conprising a main frame (2) and two

shut tl esipoony iffdhg aﬁi@:ﬁ‘@tﬁ@fabdb@(ﬂlﬁ @) €lash 0 kRaradierded (id)thitheath epritsg fmaf one
| ongi t udi nal - S|de end of the main frame (2) is positioned such that it can

be di spl aced(gbg rP%Qﬁl'oB&PBQ@L:eIFM esggjhgpetggﬂrgq?@nal n frame (2). Holders for

attaching th tainer are provi at t ee | ongi tudinal -si de ends of
the shuttle boonms (3). The shuttle boons (3) are operated with the aid of
drumnotors (44). The shuttle boom; (3) are guided by neans of roller

bearings in the main frame ( 3 gure 12 37
52. A lifting apparatus according to one of the claims 50 or 51, characterized in that

the shuttle booms (3) are provided with crossbeams (4) that are guided inside
slide-in compartments (12, 12°), wherein the spring leaves (49) are arranged on

the undersides of the slide-in compartments (12, 12°).

53. A lifiing apparatus according to claim 52, characterized in that flat support
elements (52) for guiding the crossbeams (4) of shuttle booms (3) are provided on

the inside walls of the slide-in compartments (12, 12°).
54. A lifting apparatus according to claim 53, characterized in that the support
elements (52) are arranged in pairs on opposite insides of the slide-in

compartments (12, 12°).

55. A lifting apparatus according to one of the claims 53 or 54, characterized in that

the support elements (52) are made from plastic.
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2 4 MAR 2005

Abstract

The invention relates to a lifting apparatus (1) for transporting a container, said
device comprising a main frame (2) and two shuttle booms (3). Respectively one shuttle
boom (3) that ends on one longitudinal-side end of the main frame (2) is positioned such
that it can be displaced in longitudinal direction of the main frame (2). Holders for
attaching the container are provided at the free longitudinal-side ends of the shuttle
booms (3). The shuttle booms (3) are operated with the aid of drum motors (44). The

shuttle booms (3) are guided by means of roller bearings in the main frame (2).

Figure 12
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