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Lifting Apparatus [1] The invention relates to a lifting apparatus in
faccordance«wi th.the preanble to claiml. [2] Lifting apparatuses of this

type are used for transporting containers, in particular

facilities. [3] These lifting apparatuses called spreader sﬂlmmmﬂmwmn
stationary main frame. with two shuttle boons guided therein.«she shuttle
bbons respdidftingcAppaatust at one exit opening on one | ongitudinal end of
the main frane and can be displaced in longitudinal direction of this

frane. [4] Holders for attaching the respective container are |ocated at
the free |ongitudinal ends of the shuttle boom Each free end of the

espectivel y ofbh & e mypion FoiRE0Eh L TitiAE PRt B, Biotomie Py L

that project on the side over the shuttle boom These |ocking pins are
used for aPreEWI AME ). fting apparatus to the container. [5] Comer guides
are provided as additional holders for positioning the |ifting apparatus
on the cont ai nef2] Thdifting rappangtuseicsf thie typscart aded dorctianspertting sapptadnens, ino t he
| ocking pins. [6] Wth known lifting apparatuses, hydraulic drives are used
to reali ze pahRRuladlirspirefacitgies. novenent of the shuttle boomw thin the nmain
frame. A hydraulic drive of this type conprises at |east one hydraulic

motor with a hydspul e fRingPAWfakathsts called spreaders comprise a stationary main

frame. with two shuttle booms guided therein. The shuttle booms respectively 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 eﬁds 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.
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transmtted via steel chain links fromthe hydraulic notor to a shuttle
boom=* 1 © [7]+-During the displacenent novenent, the shuttle boom nmade of
steel is guided with its back end inside the main frame, wherein a

| ubricating grease cushion is provided between the walls of the main frane
and the shuttle boomto reduce the sliding friction between the contacting
sUrfaces. [8] THE] holDuning thendippiacencent aovement, dlok singtiiboem made af sedis ven
hydraulically. The corner guides can optionally be connected rigidly to

the respect puged Wil s ®e6k edPinsidelthé RGIPRRARE AVREER Llubtibitihg! #PRe AN e
di sadvant age of a high-energy requirenment for operating the novable units,

especially . I rii I SqLs . due to, the fact that
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units are ngt .noyed. 0] The, high-energy requirenent also results fromthe
hi gh i nhereﬁ’p‘%t’ﬁﬁ’?e‘{) °°PW§°‘§?&:’?‘F@%°Sboorrs, thus resulting in considerable
sliding friction forces effective between shuttle boomand main frane.

[ 11] Anot her di d&lvanthegeolddrs,| infpattieglagihealogking pits, are alse dpwen bydrawlicallpaks
frequently occur in the hydraulic systemduring the operation. In addition,

the grease Tiw coriddguidedearcaptionsily b¢ eonnberédegidlysto dlid tespdetioheadpitcemi n frane
I s unavoi dably pushed out of the lifting apparatus. This causes

consi derabl e soifo} N9 1Ghirghgpatdnised 3f PR hveaARE diddBvantage of a high-energy

requirement for operating the movable units, especially the shuttle booms. In particular,
Q this is due to the fact that energy must bé supplied continuously to the hydranlic drives,
even if the units are not moved.

[10] The high-energy requirement also results from the high 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 causes 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.



containers to be transported, which results in an undesirably high
*experditure fors cleaning and mai nt enance operations. Furthernore, the
hydraul i c system | eaks require a considerable expenditure for maintenance
operations. Finally, the high amount of grease and oil escaping at the
lifting apparatus results in high environmental inpact. 2 A0 [12] It is
the object of thd2]nvérisithe obischobitheldnvention tto myovige ar Wfting apparates of the

af orenenti oned type, which can be operated with | ow energy and mai nt enance
expendi t ur eafofehntitMddh tygee Wwhichi cqn dppepahted witholow Ngeigy tahé mnainesnane,
the shuttle boons and/or the holders for connecting the lifting apparatus
to a contai ggendifeoperated with an electric drive. In addition, the
shuttl e boons are guided inside the nain frame by neans of roller

bearings. [14] esw%t' ly _ Egﬁ | AL par IS 1hat
hydraul ic dri veg1 glan be %‘?ﬁlﬁf@%%m e?ééﬁ(’%/&%éééaths?emggg%g t ?lgagc}ilﬁlﬁ{/eegooé’?se
‘'used. The danger_  of | eakage, which ¢ occur with hydraulic drives, is
consequent | Wg%hﬂéeid%fﬁ @rt wengféanr;i%hﬁﬁgtaa@araw 19 3 FRAABEA S LR 2t5 o Ehram
containers is reduced considerably. The electric drives are furthernore
near |y mai nelestindavé.r beadditibna thei shutiediopmns peg ghidedainiide theympindfrangeeby means
positioning of the attached units. [15] The use of electric drives also
results in efvolertatingse savings in energy. In particular, this is due to
the fact that electric drives, unlike hydraulic drives, are supplied

. [14] One essential advantage of this lifting apparatus is that hydraulic drives

- can be omitted completely because electric drives are used. The danger of leakage,
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 betwecn
main frame and shuttle booms thus are Ino 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.



with and use energy only if a positioning novenent is. carried out. [16]
‘The ehergy:saving is furthernore increased by the fact that the shuttle
boons are guided inside the main frame via roller bearings. The border
surfaces between main frame and shuttle boons thus are no |longer directly
adj acent to each other, but are guided without friction via the roller
bearings. [17] An8pdditei €lemtic ativarforgalizingrihé displaceméhahovenenbof @aashuttly wi t h
grease is no longer necessary. No soiling due to grease occurs with the
lifting ap ; ' | t ] ! idt "YpRAE}

expendi t ur gﬁ?g{r H?ﬁgﬂ?ﬂ? ? Fﬂglﬁa%gggrlg? Sgﬂ}ﬁge%rhergg%gﬂgg %ri\i[%lg?d The el gf%oroiﬂ::eddri ve
for realizi,ng the displacenent novenent of a shuttle boomparticularly
advant ageoubs y conprises an electric drive' that operates a toothed belt.
[ 19] The toothed _belt_engages. in an energy-supply rod at the respectiyve
shuttle boom A8l ugthedpodedbelt ewsﬁslnraﬂenﬁan%w{nmﬁgt Peespectiecshuitis:
hydraul ic drives, can be avoided with an electric drive design of this
type. A coriwiots Thioluse ofi sieelgchams\for fransnsitting povesr gysed Sort hwk@ﬂi@rg'iw&ee and
t he mai nt enance expenditure for the lifting apparatus is further reduced.
[ 20]  Addi t i svdided it Rpelettric ieive [design df @iie hpy. Cavomsdersbie eavixh it Whightnnd
advant ageous enbodi nent where the shuttle boons are nmade of a carbon-fi ber

conpound MegRfdvAk - i bt Lief fBF B IiRAS YpPHrRAE RUS
enbodi nment argéﬁ%&%ﬁﬁkﬂ%%&ﬁf#f%ﬁ ngstkﬂ?%ggg%ﬁdﬁg{ep%simtei :)r: i %gﬁ?ﬁésul ts in

an __ef fici enigmﬁg_or%uc%g.sor ption,

) [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
pésitioned 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.
% Note: This is a trade name and will not be translated.



particularly when attaching the lifting apparatus to the container, and
thus also ikn a .considerable reduction in the noise level. This effect is
anplified in that headpieces attached to the free ends of the shuttle
boons, on which the holders for attaching the container are arranged, are
glued to the shuttle boons. Shock-absorbing Vul kollan2 |ayers are

pref erably dsess dparatehampdetsky. witlititil weanasdi dd st reqpuireimaintefarche In additiorg the
apparatus according to the invention provides for the use of linear notors
as- drives fgperhtith e Hi'ﬂﬁx%)ﬁwi’éatus'rm_oﬂﬁ@g & theiiheRtion W EMinARALEiIchfg! im0
noving parts are required for transmtting the power generated by fhe
drive to th . f | 21 | spl acenment novenent. The

| i near Not e?@%@%déﬁﬁetehﬁggaﬁsﬁ%ﬁée&%%# %‘F%Fir@rvrgrgan application is confusing.
See paragraph 47 Z Note: This ig a trade,nane and w || _pot. be {rans| ated.
4 .1 drives oper B3é cﬁbﬁ%”é@"wrﬁdaamge%ma OYPORGH!S Pgﬁlﬁithf'gar Vit Efance.
In addition, the operation of the |ifting apparatus according to the

i nventi on i be installed stationary ep sheohfjingiapparptips.t iThe pramany ¢nseponent] @ga@klyle@adnm:cur
at the linear drives. [231 It is furthernore advantageous that all
conponent s if thideast iis amangedi staonapnat the mais frahleest the difingg apparares whde lthd Ti ng
apparatus. The primary conponent of a linear drive in this case is
arranged st gdcoRiaY ¥oRipohd® oTBhé 1iheA &IVl istdl®d hirddged GtatidRAY 0rlitheWRipeBtivde
secondary conponent of the linear drive is also arranged stationary on the

respective gsiyl H)(ﬁnb ORI, B tHeCSbd feg&%‘ﬁoeﬁﬁﬁ%rgg{ ﬁlggfcérﬂp&{}ﬁtsl daH&ido B 1 Ve

conponents can al'so be ~ statibnary, and ves can be nounted
casl 'y and S 1gﬁa?§',fa% ttflev ﬁrlleyar %Véshc%nlﬂeféxéu%ed easily and cost-effectively on the lifting

J 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

C

assigned to the crossbeam.

[26] The lifting apparatus designed in this way can be prbduced 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.



apparatus. (241 The shuttle boons on the |lifting apparatus respectively
tonsist of 'two ' crossbeans that are advantageously gui ded inside separate
slide-in conpartnents of the main fi-ane. [25] One advant ageous enbodi nent
provides that a linear drive is assigned to each crossbeam of the shuttle
boom A secondary conponent in the formof a netal rail extending inits

| bngi t udi nal di r[@@} i dond snqulificatice dofotheehifiingc appasitusa arcofding poi ther nvention
conponent of the respective linear drive is arranged in or on the slide-in

conpar t nentprofided fon &k s of BRntmefosd@Adrvek #lthd frtld o3 appar at us desi gned
in this may can be produced extrenely cost- effectlvely In addition, the

use of |inear I e fting
Aopar gt us, ani oPES PRtk §a%?%3a?¥¥t§°5%f“§ér§% A, s e e
apparatus. In turn, . this |ea t0|ncrea safety. durin the eration of
the |11t ngeFaPiRend m%rﬁqufrz‘gformwn%mef iie baomst sFﬁE“F%th?quﬂ'ﬁdﬁ'P‘at s
according to the invention provides for the use of drumnotors as drives
for the shumeloss ¢sadumherips bermeratedbalmost qemplately avithontawearposi ti oni ng of the
shuttle boons while the energy expenditure required for noving the shuttle
boons is extreng29] | afecoiding tr oma pamidudarty advantagedub embodimene obtheriaventionl nost
conpletely without wear. [29] According to one particularly advantageous

embodi ment Rfctibh @ mn@ysfetmamxed & ihetdudy shftﬂédﬁgﬁtﬁé&mhﬁ%ﬁiﬂe%f}nbﬂaﬁb gt er
surfaces of the druns for the drum notors, for

example linings made of wear-resistant rubber material or a glass-ﬁber containing plastic.
Q Friction linings are also installed on the top and bottom surfaces of the energy-supply
- 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
materials, carbon compound materials and/or hybrid sandwich-type constructions of
several layers of thé 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.



exanpl e linings made of wear-resistant rubber material or a glass-fiber
‘contdining'plastic. Friction linings are also installed on the top and
bottom surfaces of the energy-supply rods, on which the druns that are
pressed on with spring tension roll off. [30] Thus, a high frictional force
is effective between the druns and the energy-supply rod, so that the

druns can (Fot thigfélehénts fi éregshustiepidom tigg aresibevtdd & fepsilen@ads dre primarily
furthernore advantageous that the friction linings are designed for |ow

wear and, inihde e gﬁk@sﬁser AEri NS Whilk %feh?ehﬁrumhé aﬁt‘i@ﬁo&n*ﬂ%aft ?.\éeﬁub%ﬁ:h tﬁf fect

bet ween the I|n| ng stable over a ong perlo shuttle

boom wal | s an dy U od| e i nven ve

Part] cer  yBEsae fosl WRPEEEY SouBERy FBR caion eéﬁampﬂwf ‘Hﬁ%g‘
particularly hlg stab| |It¥ with |ow ] nherent wei ght . It is

particul arly ad¥dHt adeothst i V%“Fﬁ%"?*"a?’f“i"@é%ﬁ‘tkﬁdbﬁé‘i‘@["ﬁ"‘bf’“{j’ﬂ%§°1f sIines

mat eri als, carbon corrpound mat eri al s and/ or hybrid sandw ch-type

const r uct i emthedbrm efspringlledvey for posifioning thefrolersent i oned materials. OnMng to
this type of construction, the stability and inherent weight of a shuttle

boom can be fur{sar aqpis fypeetﬂ‘ sphifig rsamsdrt:uffmenﬂyta{b@oﬁbb%yls@rebsegmaazad‘ccbﬁ
optim zed purposely Wth respect to tensile and pressure |loads. 6 For this,

el ement s ofpﬁaaagslafnp%ﬁ}w s&e&age %ﬁ@&ls@?ﬁt&&%@%ﬁﬁ 4@&@&%& | oads are

primarily gl ass erials enent s of the shuttle

carbon 11 bor - coltund AP GRigE & St Soafte M bl o€ SrbE dFavies of

t he inventi%n provides for springs in the formof spring |eaves for
pesi ti oni nGROWR aFiPf er s.

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.



[34] This type of spring support efficiently absorbs any stresses that
‘occur®, particularly inpact stresses, and also protects the rollers against
damage. [35] The invention is explained in the following with the aid of
the drawi ngs. Shown are in: O Figure I A view from above of a lifting
apparatus with two shuttle boons guided inside a main franme. Figure 2 A

vi ew from tFigugisde ofA stiematictreprgsenpapian af donfee guideeperatedmittirtke did dfigure 3

A cross section through the lifting apparatus according to Figure 1, with

the crossbeans for thgeghtddivee boons extending inside slide-in

conpartments. Figure 4 A perspective view of a crossbeamfor a shuttle boom

that is guigded inside, a slide-in cqo k.ent . Fj gur LA Ccrqss _sectian

through o HEEHSboe. o (AERdITE go8v< BEA BHGE Jerarabil v 2ipisgeie pPgfivaeds A

schematic representation of two | ocking pins, arranged on a headpi ece and

operated with an el echpitle bgpmsdhat prepegated with Bneargri¥esy enbodi ment of a

| ocking pin according to Figure 6. 7 Figure 8 A schematic representation of

a corner guFigere 10per oA erbsswseaction throughck fufst bfing @epparatus ecadrdingto Figgnede 9 A

view from above of a |ifting apparatus with displaceabl e positioned

Figure 11 A cross section through a second lifting apparatus according to Figure 9.

Figure 12 A view from above of a lifting apparatus with displaceable positioned
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 embodiments_ of the lifting apparatus, which were
originally disclosed in the DE 101 01 986.

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

[38] The lifting apparatus 1 has a main frame 2 with two shuttle 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-si&c ends of the main frame 2 and can be displaced in longitudinal

direction of the main frame 2.



shuttle boons that are operated with linear drives. Figure 10 A cross
‘section through a first lifting apparatus according to Figure 9. Figure 11
A cross section through a second |lifting apparatus according to Figure 9.
Figure 12 A view from above of a |ifting apparatus w th displaceabl e
positioned shuttle boons that are operated with drumnotors. Figure 13 A
cross section tH3eLgTHehshutild boogs Bo partsidt ust eloody fibarg cérapdiingumatetials andi gur e
14 A view fromthe side of a shuttle boomw th lattice-type construction.

Fi-gure 15 Asssifiiallg hVesthe SarhOBesfigr, Ohltkis chse! eddisHRE bBord BUds !t o RRRBeafhs 436]
Figures 1 - 8 show enbodi ments of the |ifting apparatus, which were

originally disclosed, . .he. 101 01 3 Fi S | ary
enbodi nment %(rten 1§ ‘F‘t‘Fn%“ aﬁlﬁé%f‘%%}lfgf (’)I?x § %Prsgbne%g r4t ?q‘ﬁ%l%c% r?tcgélg%%re ?gfa%ﬁggr e
not shown herein. [38] The lifting atpparatus 1 has a main frame 2 with two
shutt| e boditeh sthepandsspeciesiynave areetapgylar arpssdect®ieonsi sts of steel and has
an essentially parallel epiped outside contour. Openings are provi ded at

t he | ongi t udi nal [46]1 deFigurg2 showsithatithé crossheams 2 essentially havecthe sérae beight ase
boons 3 are inserted. The shuttle boons 3 exit at opposite- arranged

| ongi t udi nathe sisfieframes. of the main frame 2 and can be displaced in

longi tudinal direction of the main frame 2. 8 0 [39] The shuttle boonms 3
consi st of carbopiii bgh AQEPUIy P ST WhicR afl8%orms a component of the respective

—

shuttle boom 3, extends between the crossbeams 4 and parallel to these.
D [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 longitudinal-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 arra.ﬂged 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 42?° at the

3 Note: The ? appears in the original text



essentially have the sane design. In this case, each shuttle boom 3 has two
‘crossbeans:4 extending in its longitudinal direction. The crossbeans 4
extend at a distance parallel to each other and respectively have a
rectangul ar cross section. [40] Figure 2 shows that the crossbeans 4
essentially have the sanme height as the main frame 2. [41] An

energy- supbitainefl apd andisedurél Hierd, wonthat tieooHmNAiReYs cah Behified sdcthevifting
shuttl e boom 3, extends between the crossbeans 4 and parallel to these.

[ 42] Figur%_ﬁmgmgws that the crossbeans 4 of the first shuttle boom 3 are
arranged mﬁP a side offset relative to the crossbeans 4 of the second
shuttl e boom 3, that these,can_ be. pushed past. ea ot.her inside the

i n frane 2 [ 4360 RESBREEEE o AheroridR Bn Srs eatpieta b s, adaionsl RGeS kg

| ongi tudi nal -sj de ends of the_shuttle boons 3, wherein the crossbeans 4 as
vel | as t heositionigg-the lnsking rins 3 inside theperegasses #27. pdbmegmex gaidgs Pre glso
headpi ece 6. The | ongitudinal axis of the headpiece 6 extends crossw se to
t he | ongi t Uokated atathe dongditudival-side readp of dieartpiece L, trheaninpodur&tlyHoljabentsto ther
attaching the container are provided at the ends of the headpi ece 6, which
proj ect on Jodkgy pingle. 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

nside a casing ) Aleiaageros 46 pRiBACRY SG8vl bV Tk ARARK BERER 7

are used to att t he ting apparatus cont al ner.

l'iggl(;ipg Iplnno? ﬁﬁcngk?% hggqlgs? g( ?%g%%dﬁr&%n g)?e?ﬁspiae@ efln % in?etnt_,tarxlleelg’cmNg tmeo:torT is?
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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-in compartments
12, 12’ extend in longitudinal direction of the main frame 2, wherein respectively two
slide-in compartments 12, 12’ are 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

10



contai ner and are secured there, so that the containers can be lifted with
‘the I'ifting apparatus 1. [46] Coner guides 9 are provided on the

headpi eces 6 as additional holders for positioning the |ocking pins 7

i nsi de these recesses 42?. The coner guides 9,are also |located at the

| ongi t udi nal - si de ends of headpi ece 6, neaning directly adjacent to the

| ocki ng pi n&o bppbsitélarfahgad sidewdlls vthe atain phiamberleThé orossheay 4rfgr thetsedond

di spl acenent novenent of the shuttle boons 3. For the present exenplary
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electric drive, which notor drives a toothed bel’t 11. Each toothed

I s gui ded and _noved w th.r0 ! ud|n e

frane 2 andnengaipeeimy 18 h Side 6*554‘% oyt 4 8 e da bl boni e
boom 3. The novenent of toothed belt | is transmtted in this way to the
ener gy- suppihg engegyssupply rods 5 far the smlmperns prextend unsidebosen b of P§36$‘§bﬂeac ed.
The shuttle boom 3 novenent can be precisely specified by predeterm ning

t he positi @mider14foot tisgmmeit franren?;ods of whichds shoswniindfiguréd. el ectric notor 10.
[48] Figure 3 shows that the crossbeans 4 of shuttle boons 3 are guided
insi de separ at q56] i direl shutieHoofs it guiddd with roller beRingR iimsidd @eBndvidiile

(0-1

slide-in conpartnents 12, 12' extend in Iongltudlnal irection of the main
frame 2, swp el Yot x%h alifig sk Bk rdifers 12 16217, 18
arranged ditectly adjacent to eac er along opposite e wal [ s’of the

1T G L5 PR R L PGS B b SRR, 2
?:Dshows t h%h]:ier:-?r{] %or?lfpm%grﬁg tl)ga{mj’ 4Tl(ljef rc;tllgss { r186'[, 1§,hi18t tall-eemtejxgeo g]f %olypropylene

| 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 anangement 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 I;I is installed in the output region of the main frame 2, such
that it rolls off the underside of crossbeam 4.

[541 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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whi ch crossbeans extend inside two first slide-in conpartnents 12 that are
‘arranged at 10 two opposite-arranged side walls of the main chanmber. The
crossbheans 4 for the second shuttle boom 3, of which the back is shown in
Figure 3, extend inside the two remaining main conpartnents 12' with a
si-de offset to the crossbeams 4 of the first shuttle boom3. The

ener gy- suppupporb tie Gosdsbeant Haensideua slide-inoompaBmentt ¥nd2i. nShelfirsb buffer pltedd a
transverse girder 14 for the main frame 2, one of which is shown in Figure
3. [50] Thes phsitibhed dposite the ahied edlied@d whilethe @bdofd bREfRY platks19° 1§ ipdatiénea

i ndi vidual slide-in conpartments 12, 12'. The roller bearings conprise
several rolj: _ , t 1d-he. i ndd vl .
crossheans ‘ﬁ&(%?y S lij:;[ofrf %f t%‘(Z) 5'1 ﬁ%t 8}§ nélhngg' aﬁ? ﬁgffélgélgtgg tI |9’v1e§ tbg?jicg{ejf-r%{%qﬂé inside
conpartments .12, .12"... The rol|er 5,4,16, 17, .18 are e. of pol ypropyl ene,
T ora expandtlioh bileth SPBIRd 21 15 heed e sBRET Dlis e AR
springs. The arrangenent of rollers 15, 16, 17, 18 is identical for all
slide-in cohpstustudel beight andzinstaliationpiesition of Shrefirst rallee X §.esoothalgthisrreten ¢an [ 51]
Figure 4 schematically shows the arrangenent of a first, second and third
rol | er 15, rbB offithe imsidegualbofilide-ic canparenent42) 115] dhe buffén plates b9,Clormpeaveme nt
12, 12'. [52] The first roller 15 and the second roller 16 are arranged on
the back of, {ilifg oFHIRS&BEBEAMS 4 ididel tBE Slidd-BeconaktBlentd B2,112° ApdrBALAY, ARinghe
top surface of crossbeam 4, such that it projects sonmewhat over the [evel
top surfac ' Wsi ot O sbeam 4. The
second rol ﬁggﬁggfa?és&%@rt%éﬁrgélgﬁt c%f%?‘gg%%? %gf?%n%r%%%%%éﬁﬁ%? crossbeam 4.
[ij’]su{jht hird rollef T Rt 15216, 39 hdwh'lE Fosicd s fespedtivaly five roatioma axds 2™

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 tﬁird 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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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 conpartnent
12, 12', positioned opposite the top of crossbeam 4, which plates 11
support the crossbeam 4 inside a slide-in conmpartnent 12, 12'. The first
buffer plate 19 is positioned opposite the third roller 17 while the
second buf fupwapd aver the inside walkof slmledd contipartsnentyl 2, h27¥. r Dl thixd roller ¥4 nsthis
roller 15. The buffer plates 19, 19' project fromthe inside wall of the

sl-i de-in coiapdits'oY pldstic spng bifii@2@i N their structural heights are adapted
to the structural height and installation position of the first roller 15,

so that this rol : I f LASI . | de-J 3 nt
12, 12 . The buflsdl a4k ple K ghbid nbAR) H8 ki nSeret ot BARBIATE",
inside the slide-in conpart t. .12, ', particul rin t he

di spl acenmerfl 'é%ﬂpp%ﬂtgggbé%n?“d}l%ﬁrﬁﬂ’%f‘ﬁ “ffgﬁai%z? g]hlo‘t't‘ig“@ﬂﬂt%t?fe‘ro.

[55] The rollers 15, 16, 17 shown in Figure 4 respectively have rotational
axes ext err$tang threugl thesesiots ifrom ﬁieccapmtxvarshd@-mmnas@enbliﬂa’-l ongi t udi nal
axis of the shuttle boom 3. The rollers 15, 16, 17 in this case extend
nearly over the [60]p|With the aid lof tife firktgsecond ambhirdrdllers 58516 b2, the andersidésng of
rollers 15, 16, 17 is shown in further detail in Figure 3. [57] The first

and second 4l ot of erosfealll 4 HESHRAT bbmd Bourt pARBAAUEe thedlesifve Sfidd 1

i i a roller bracket 20 on the

shuttl e boons 3 respectively are nmounted wit

underside @ » CI A nJNeer ol | . 115, It Al Sge are
al.ways attac %%tqg’ q?o' I dg‘?a‘g‘ﬁagﬁlﬁ%; 18 %érﬁéﬁlg%cgeff) 1J.%'O,Sizise o&‘ﬁ%‘}%@a&
slirght gap renmi ns between fhe respectiye ,roller 15, .16 .and the rollger
precket 20, TERBRARLH, HObr proszst Frmy the sidP v of fhec il 18 Gomgpartments 15,

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 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
B 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 pfovided 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 mechanically to the shuttle boom 3.
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spring 22, wherein the springs 22 sit on a joint support plate 23. The
springs 22+are - preferably spiral conpression springs or silent blocks.
[58] The third roller 17 is also spring-positioned. The third roller 17 is
| ocated at the output for the slide-in conpartnent 12, 12', wherein the
roller 17 is positioned on the underside of slide-in conpartnent 12, 12
in such a way tH#8] i tFigurej6cschematicaliyishawsian elesteie drive/for positioning itse lagking of
slide-in conmpartnent 12, 12'. The third roller 17 in this case sits on a
pl-asti c sprping7 atrhiiged oiva hdadPiecdSb.0The eledtricadrivevoinpsibesvan 1€t Motdre30 and
preferably inserted into t he undersides of slide-in conpartnents 12, 12

and the sprigRohdidh ushroll§ 33! bPWhﬂ:'hrrTes&@ﬁ'véi?roﬁé 1¢ads t@%fl%&}ﬁn ;,pyghn;ehese

slotsfromtherespecwes|de|n conpart ne yth the aid

of o ossbediedHEE AERRE 4 s bl Bpd- aﬁl%owﬁéPaag*‘eehz”?iéé'eif.svea”d o

slide-in corrpart nt 2, .12 Addltlonal rollers 18 are provided for

si de gui dance of[64 M&P‘H7WMW%IW@F}SIS¢}°BP%§ o3 a(dﬁg:cgpagh WQI l's
of the slide-in corrpartrrents 12, 12', as shown in Figure 3. These rollers
18 can al sa3lpés shominnyitly fsther deteid in Fign}e Fi Je bofzaritallysextérsling beadpiede plisha
shuttle boom3 with a headpiece 6 attached thereto. The headpiece 6 in

this case ipdgigttntioviahcbeating 32 o the dbkihgih 7. The $GfsthanabbieoNhy ilotling
strong shock-absorbing effect. A plastic lining or the like 25 is applied

bet ween t heyif 'éﬂ?:hdéjifn veRtithl difecBOR MR a1REtrik Rfotb 0 ﬁtﬁcmnsttg' StilGRER: ﬁ)‘&ﬁxoﬁal A

hol der part for l ocking pin 7 that 1s not showmn in Figure 5 is |ocated

eSS P17 g A ok 20

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 corner guide 9 that is
positibned pivoting on the headpiece 6 and is operated electrically. The corner guide 9 is
shaped in the manner of a shovel. In order to perform a pivoting movement, the corner
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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of shuttle boom 3. An additional |ayer of plastic or the like 27 is
inserted into the space between the shoulder 26 and the shuttle boom 3,
whi ch | ayer serves as buffer for cushioning the inpact stresses when the
headpi eces 6 are placed onto the container. Plastic bearings 28 at the
shuttl e boom 3 serve to further danpen the inpact. [62] The top of

headpi ece 6liftmgmpparanied iniphdticalaphas) teotshottleddoinb 31 arpanged displiosublecsrda math
engages in a recess 42? at the shuttle boom 3. The projection can be used

to secure thembeadnheGRulfle FRRRM GAl tepdivtl ?331‘5{%5& 'vﬁthbméanéﬁeﬁéﬁln& g

Figure 6 schematically shows an electric dr for posi Ing t

I
Totor 30 andocpeRing Sﬁgﬁﬁ%ﬁmlﬂ? 18 C50¢ T b5 JERER A SRy RE Ao e

to a locking pin 7. s dpi ece oush rods 31 e rrade of gI ass-fiber
rei nforced nti[galﬂ R?%E?C‘FN‘?J“S’P‘?\ 7 Egeh gy “?%%9&3 IR AS providsd et ed
to a headpi ece push rod 31, is shown with further detail in Figure 7. The
hori zont al |a;nmmmm@mmam@npubmwemﬂncmsmm via a bearing 32 to
the locking pin 7. The longitudinal axis of the locking pin extends in

vertical directifms] Thke &bfipieces 6nadjoin the longiaidimanside ofréel endsl 6ff cheashuttle
rotational notion of locking pin 7 via the headpi ece push rod 31 and the

bearing 32, pgfnd §aknd Have AongiRBind P SxdsOflat &%'ﬁ&xtﬁn&@%ﬁ%ﬁvﬁ@% Qe axég%} «’méﬁer
[65] To cush| on i npacts, gtl) fer 35 1's provided between a vertical

oin 7. The BAFPEmSE °"1‘@§lﬁ‘i"ei°t%s i PG R i B Rl B g{’%%k;R%

g‘gfitelg FLgélﬁagsJam ocate t%neenﬁso e%ead%)l(e%gspl ary embodi ment of a cormer

_ﬁ

[70] Linear drives 37 are provided for realizing the dispiacement 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 slid'e-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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positioned pivoting on the headpiece 6 and is operated electrically. The.
‘corner guide 9 is shaped in the manner of a shovel. In order to performa
pi voti ng novenent, the corner guide 9 is connected to a planetary gear 36
or a wormgear. A rotation nmagnet can also be provided as alternative to
the planetary gear 36. In principle, the coner guides 9 can also be

arranged i nE@disfahoe betwédnahe pamant doneonetB8iand cheGsecdriafaty congponent I remaihsshow
exenpl ary enbodi nents of the lifting apparatus 1, which were originally

di-scl 4 i . e :
sl:?\grrgts ?ca:c&/@fﬁg @I q%?’ gglgd:isp\}\ﬁ{% ch ﬁ’ggitfoggggﬁ? P%?F?Rtuﬁg&tgg?}g&gg\é’\?gn as the
lifti t h in Fi d2. The 14 |ifti : 1
par L1 Cul ar hae (480 sHiR b1l hane beld of Havding Svat espred oAby, 2"

2. The shuttle boons 3 are respectively provided with two parallel.
extendi ng compones 38wis Iineardrive bk spmeiponding altematingavaltages agitadused Hsthge o
separate slide-in conpartnent 12, 12' of the main frame 2. Each shuttle
boom 3 i n tsecondary pompondeti 3%idnd gemeratereomyespendipg \currents Sherebr &bt exwaients
bet ween the crossbheans 4. [69] The headpi eces 6 adjoin the

| ongi t udi nalffesi 8 Forke 6 MOVing Ahe ERRLIS Bodth|Pin D pRidStermined dirastton. OTg forchsnal
axes that are positioned crosswi se to the axes for the crossbeans 4 of

shuttle boggg.; Mﬁ% ' W | € KRGy eibfed /Wil dhd Bied URRS 37

gui des 9 a(r}g&f%gaﬁéggnat ' E%%r?mséo g;ﬁelg{c}%iggeces g.w 70] LI tr’near drives 37
are provided.  for realizing the displacenent novenent of the shuttle boons
3, wher ei n M MOYMEPAS o 37 consist of a prinary conponent 38 and a

secondary conponent 39. Figure 9 shows tha separate_linear .drive 37 is
r@vi dedyf or w [74] Each sht?ttle boom 3 is provi eé with 2 s%cur?ng device, gemgned to stop

\ul

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 brake.
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 receptacles, 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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each crossbeam 4 of the shuttle boons 3. The primary conponent. 38 of a
linear drive 370 is nmounted stationary on the respective slide-in
conpartnment 12, 12' of mamin frane 2. The secondary conponent 39 of the
respective linear drive 37 is nounted on the crossbeam 4 that extends

I nside the respective slide-in conpartnent 12, 12'. [71] The primary
component 38 i s [B8bviKigute Dtshows afigstfapangement af linear alrivesdhat the crasshedmsf
travel i ng waves. The secondary conponent 39 consists of a nmetal rail, in

particul ar péf shhtlibagins 3ot the Tiftiriy dpphtanXl ETHEScrossbdaaval dftHE Fialttielbdoded 3,0n of
the crossbeam 4, preferably over its total length. [72] The secondary

conponent | H%)éﬂ'ﬂt .t F | | t t ant,
pr edet er m ﬁ@gu?jics anggggcgf];[%@‘éSﬁsﬁ%tf{/ﬁ@%éﬂﬁ%gﬁ?}b? mg ofd%s@ m%ggéﬁgﬁg’%
linear drive 37. In rticular.the. rqll.er..bearin are.,used for this

pur pose andRRSEFIPR: hike G5 Fetoicien fedntide Seasr oh e SRl ComBRmTIth 1 255
and the secondary conponent 39 renmains_constant for optional displacenent
posi ti ons o2’ tane adapigsbta theecrassusectiansopbrhescrossheamend gpigedsthereinyfsor that thee| d
of traveling waves generated in the primary conponent 38 of a linear drive
37, corr espowodbeamsd nrer uadédnwitly dittleapjey inside tha despectivierslititén commpatments/ 12,
conponent 39 and generate corresponding currents thereirn. The currents

effect a forxee Fer tHif)Vih® Lrédibeatidls tdre W With YoRerPbaaRigs! &8 Bleshvitlifére el On.
The forces required for nmoving the shuttle boons 3 are thus generated with

~the linear ﬁﬂo‘&ﬁﬁmﬁlmw 9%—@%9% Sthat[tgékugﬂﬁhvﬁﬂ%ftdlfcg%ﬂghﬁs i4S

provi ded w a securin evi ce, signed to stop the shuttle boomthat
@Ses 'n a Xten el:[egpregi\rrltﬁ)q agiarc%%gtim?tndigt%cest%ct% ?nsiicse \iavgllsia of Hn%czinsfsci)c(fated slide-in
compartments 12, 12°.

[79] The primary components 38 for the linear drives 37 are respectively
inserted into a recess 42 of the cofrcsponding slide-in compartment 12, 12°, so that the
level top surface of the primary 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 cfossbeam 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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position. [75] Each securing device is a brake 40, in the present case a

‘bl ock brake. 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 crossbeans 4 of the respective
shuttle boom3 and is guided with its front end to the headpiece 6. The

transver se agtdrdimg td Figuvdi @ hTlelollodcopataadh G slidé-igchmipaiandnte] 2, @Deigidesofopl y
rods 5 for both shuttle boons 3, is provided inside the main frane 2 and

extends crQaqud R c}&sﬁéﬁﬁlslrﬁégg Iﬁrtli'g?%gﬁlk)ﬁ‘géﬁﬁr B’Jvetar}@ct?@?élxﬁos? oQen3- The

bl ock brakes are positio Se receptac erein the bl ock

brakes of brake e pushed N t he er surface . of the .
ener gy- supply rigéo SaIIFhﬁ cg?s ?au{sofgf%ﬁiehléoo Sﬁwf"g %‘g%' apg_d cf’%]s?aﬁpgaﬂfie 9
al so shows that respectively one spiral cable 41 extends fromthe
transver se ¥ made oficarkansfibeycompa aterials yn the presenticase: he headpi ece 6 for
suppl yi ng power supply for the electrical units. 16 [78] Figure 10 shows a
first arrangeneri83bf BEachermssitamdeconsistsatf atshpport dleméd damnd two guidé eletertsboons
3 for the lifting apparatus 1. The crossbeans 4 of the shuttle boons 3,

whi ch consisyl esth HavRRl a tebtabfiflaiireiaatticha SFhe Jupiéit elehRit S aneslisdralPover th a
rectangul ar cross section. The cross sections for the inside spaces of the

cr ossheams JE GurHES tRighfof td Savf) r SRIRRONAIUNS COARILRER 1200 Mo bR°
L B ot SSRSGH T bS8 I ot 1,12 1R >
enbodi nents in Figures 1 - 8. This ensures that the outsjde walls of the
g-rﬁssbearrs side walls of the support elements 4a thus are at a distance to the side walls of the
respective slide-in compartment 12, 12°. For this, the side walls of the support 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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extend respectively at a constant distance to the inside walls of the
‘associ ated slide-in conpartnents 12, 12'. [79] The prinmary conponents 38
for the linear drives 37 are respectively inserted into a recess 42 of the
correspondi ng slide-in conpartnment 12, 12', so that the Ilevel top surface
of the primary conponent 38 is flush with the surface of the adjacent

i nsi de wal Iwhi¢h srbdesigsqaenstmetal rails, dee iespectiviglp rttavhed tole sitiz'surfi@e facitigethe
secondary conponents 39 of linear drives 37 are respectively formed by

metal rail $yinity ebmpéRnfIS aﬁh@gkgip@ntér&n@it dg ok krespéctive fasisdapaan 4 that is

facing the  primary conponent The top surface of a rail of this type

preferably is f gk‘%?l Meggﬁhpo&sotﬂ??dgé@ﬁ%&% ﬁﬁe,hﬁ\i@ﬁjm%%oﬁéﬂgo E ol

crossbeam 4. Th onen opposi te-arranged secondary
conponent s 39 preferabl, ave ideptical, structural, heights. [,8 Figure 11
shows a sed’Gﬂ%‘P%?r W&r?ﬁ%‘ﬁé‘i{]mg‘\“ﬂ Fafh spoqpdptysompenept 39 ﬁga%@?%%’ﬁ %‘&%ﬁe kf’g tglf:
shuttle boons 3 for the lifting apparatus 1. The slide-in conpartments 12,
12' agai n paimary compenent38.afhe relles spacersi Ghhavghgiding brackete thak areatiaghed to
enbodi ment 17 J according to Figure 10. The hol |l ow spaces in the slide-in

conpar t mentthe primadyomponeéntsi88 aiid havei rollers ruated onhbaumdetside, svhieh GHMLT the
particul ar have a rectangul ar cross section. [82] The crossbeans 4 of

shuttl e boQfi wall'é4Be Srefianad4gr oss section and are made of
car bon-fi ber conpound rmaterials in the present case. [83] Each crossbheam4

consists of a Syppr tp;gl MeAL 4 ARCIABLEY IBOGATRN Stpe Ahing BffhriBy 1 NG 2

rect angul ar cro e he SuUuppo a extends nea over

o

according to the invention, originally disclosed in DE 101 40 449.

[87] Figures 12 and 13 show a lifting 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 are 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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the conplete height of the cavity for the respective slide-in conpartnent
12, 12', wherein its width is considerably snmaller than the wi dth of
slide-in conpartment 12, 12'. The flat side walls of the support elenents
4a thus are at a distance to the side walls of the respective slide-in
conpartment 12, 12'. For this, the side walls of the support elenments 4a

extend in verti qed] p/EacRarunpas & thitl cabedistpbsitiheion@drve shhfidse slide-in
conpartnments 12, 12'. Resting on the upper and | ower edge of the support

element 4a is a ar ' [ LA [
hori zontal pl an?grlﬁd Tg’tF?P ect@sﬁnﬁﬁ%ﬁ%’ %bev?&thhtge P%?g‘téiv\%a s sg?ﬁt“ﬁe
support elenent, 4a. The .to ur f ace..and,.t he si surf.aces of the.u

QU e ol endtienis, 1 erogoes R Ipn R SaRd e forostRe StpORET Bnfiy S Y o e
walls of the slide-in conpartnents 12, 12'. In the sanme way, the underside
and ‘t he si déesmmapetorsod4 anertbuy granged apeRsite cachootheyon both sidgsiof ithmeneregit a
short, constant distance to the inside walls of the slide-in conpartnent
12, 12'. ThaepgiyirodkSel ements 4b function to guide the crossbeam4 inside
the slide-in conpartment 12, 12', with the aid of the roller bearings
described for thezpntpg SuppIg bl s ks b QedthrtbulR Tross section| Szhke deirhhstdre

exenpl ary enbodi nent according to Figure 11, the prinmary conponents 38 of
| i near dri t At t ek deuff ' | for
t he slide- ?{ﬁégg&rrpar %ﬁ@p%,&%gk&%éﬁg%ﬂggﬁ%Qgﬂétr?pr%%ent S 438012?19?’39}’@3
drives 37, 18 which are desi d a tal.rails, are respectivel tached
Lo the si adrumpaiBead s Segmpyibe upforiis of W apeuapaly Tof oy riae S ot
el ement 4a of the respective crqossbeam 4. [85] Figure | | shows that roller
,sgzcer s 43, pushdcagainstthe snergysrrnly srd § Wathsedetermingd Spring tensign gepgrated B¥@ t o
keép each secondary conponent 39 at a constant distance to the

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, s0 thét the shuttle boom 3
is displaced in longitudinal direction owing to the rotational movement of the drums 45.

[93] It 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
movement 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 shuttle boom have a lattice-type design,
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primary conponent 38. The roller spacers 43 have hol ding brackets that are
‘attached to the primary conponents 38 and have rollers nounted on the
undersi de, which roll off the side wall of the support elenment 4a. . [86]
Figures 12 - 15 show exenplary enbodi ments of the lifting apparatus |
according to the invention, originally disclosed in DE 101 40 449. [87]

Fi gures 12 candisting ofthorizénthl] vérticd) aad BRARY Wiyl 4W Owidg tethe gavitibsbetweaethti al | y
corresponds to the lifting apparatus 1 design in Figures 1 and 2. In

particul ar ’stag 87, t.g[)sté.hﬂﬂle HoBRAS ﬁw%#é@lg%‘l@lo%ﬁxhh‘éﬂt ﬁ@iﬁfnﬁ L"Ital% 4 ement of

arranged di splaceable on a nmain fr whereirn the”s ons 3 have

tively t |l el - . ' 4. . Each b 4 i
qui ded 1 notisaye i Beeciaartt Wit Bds 1 ATRERID oo MBEn SRR i n 1 rame
2. Each of the shuttle boons 3 in turn is provided with an nergly-sut%ply
rod 5 that extdRls deeaduantages of the shittenboamsh aresaprpased by g’ﬁsfﬁc rtbaf thegg)

The free | ongitudinal -side ends of the shuttle boons 3 are adjoi ned by
head pi eceshéttletboem drgndistsliofiah eapeeallyfdonbdé olateziel thatl icnosstheless ¢apablneof

| ongi tudi nal axes of crossbheans 4 for shuttle boons 3. The casings 8 with
the | ocki n@eRin}Sheavplshds.he corner guides 9, not shown in detail herein,
are |l ocated at the ends of headpieces 6. [89] Two drum notors 44 are

provi ded for car['ggl]i ﬂq“?’%icaﬁgc‘?‘% ?kgjﬁgggéﬁg caRUEIE e 2f %ﬁwﬁoﬁ%ﬁ 3,

wherein each notor' has“an e iven, essentla

46, 191] THESE NG of T Bpermons Prra, dh's REruerL P bleatfrol”
ihjaf t 4o 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 shuttle boom 3
can be achieved in this way.

[99] The shuttle boom 3 of one particularly advantageous embodiment of the
invention 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 compartmefxt 12.

[101] The roller bearing comprises rollers 15, 16, 17, 18 that are positioned

inside 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
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extends, run crosswise to the longitudinal direction of the associated

‘ener gy-supply rod 5. The drum nptors 44 are thus arranged opposite each

ot her on both sides of the energy- supply rod 5. [92] The energy-supply rod
5 has a rectangul ar cross section. The drum 45 of the first drum notor 44
rests against the top surface while the drum 45 of the second drum notor

44 rests agidplfetd iheertiod @igttter. Ofhet iidesidRr dersssbaatny 4 o shufitle B drrests od5 are
pushed agai nst the energy-supply rod 5 with predeterm ned spring tension
gener at ed bm AllesPEiNg that is not shown herein. The drums 45 of drum

not or s tle I'n opposite directions and roll off the surfaces of the
ener gy- supply r So that the shuttl oom 3. is.djsplac in.

ong 2 udi nal i 108 dhswtaemysied T Fstengt To 8 RElT 46, Bhh BBt trish ot as
[93] It is essentl al that sufficiently high frictional _forces are_effective
between t spriagilqaf d8<hajtis positignefsom iy sidrenesraingyreainem §0.r die sPERg 1A d? so
that the rotational novenment of the druns 45 is converted .w thout

sl i ppage t @refetabhnis| midecofastecirand metetidsahn horizenteindiregtion.u e )spningire?oaincfrgdp The
outer surfaces of drums 45 are provided with a friction lining that is not

shown her ele&tenlihﬁ Veriical idRctidn hiD pFopéts idvvawatd &o ie Rfeksiden Bt theubliiRrin
material or a (gl ass- f| ber cont ai n| ng pl astic casting conpound. [95] The

e o s H.@SI S an an %I’ I C?I Fsl ﬁﬂ)%f&ﬁ &lu{ﬁgltx ?qgﬁo rl&dﬁadgs%hl&l?ﬁt e

with a wear- I'ng that _ erein 96]
(i 71ing ap aqam@refﬂy&ﬁfswe RRlE1€] e wal I of E E?S”Z"hﬂt e boom have &
l ;tt ' ce-type des[II 83] During a load engagement 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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consisting of horizontal, vertical and slanted stays 47. Onmng to the _
‘cavi ties between the stays 47, this shuttle boom 3 has a particularly |ow
i nherent weight. The arrangenent of the stays 47 in accordance with Figure
14 additionally results in high stability. [97] The advantages of the
shuttl e boom 3 are increased by the fact that the shuttle boom 3 consists
of an espediiglofRefleere Nuiberg:al that is neverthel ess capable of bearing
heavy | oads. [98] In particular, the shuttle boom 3 can consist of or at

|l east in p ofy: aranid€r materials or carbon-fiber conpound materials.
It is part?(%l arl1f§ﬁ€§§’ant ageous if shuttle boom 3 el enents subjected to

tensile | oggds are.made fromglass fiber material while shuttle boom 3

el enents s g]ect’%ﬂg?rtﬁmﬁr essure | oads are made from carbon-fi ber conpound
materials. A particularly high stability and | oad capacity of the shuttle
boom 3 carf3be #sbuttlebedmin this way. [99] The shuttle boom 3 of one
particul arly advant ageous enbodi nent of the invention is manufactured in a
hybri d sand#) ch-csésgbeanconstruction. In that case, the elenents of shuttle
boom 3 consist of several |ayers of glass fiber materials or carbon fiber

conpound nyRLY | @&Epm{g;g,q]mﬂ:i gure 15 shows a detail of a crossbeam4 for a
shuttl e boom'3, ilch is guided inside a slide-in conpartnent 12 of the

mai n frame A | aring is positioned on the underside of slide-in
corrpartrrent(Ztl)Z, %(#ec%r?%ﬁcti ons to guide the crossbheam4 in the slide-in

conpartment, _12. [101] The rpller bearing conprises rollers 15, 16, 17, 18
that are pcfg}ti'ci’hg’i?ylsf‘?é]?'&é‘?r ol l er blocks 48, wherein a roller 16
positioned inside a roller block 48 is shown in

D (6)  head piece
| (7)  locking pin

&) casing
(9)  comer 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

23



Figure 15. The roller 16 is positioned inside the roller block 48. such
Yhat it can be 21 0 9 displaced in vertical direction. The underside of
crossbeam 4 of shuttle boom 3 rests on the roller 16. [1021 A spring
systemis assigned to the roller 16, which essentially consists of a
spring leaf 49 that is positioned on the side in spring retainers 50. The
spring |eaf(199 twffetplably is nade of steel and extends in horizontal
direction. The spring retainers 50 extend in vertical direction and

proj ect do r e underside of the slide-in conpartnment 12. An
ext ensi on g?“fsq;?%%éekg on the top of spring |leaf 49, which is |ocated
directly be( Wthfj roller 16. [103J During a | oad engagenent of the shuttle
boom 3, par cull}f(l’[?; if the shuttle boom 3 noves downward with a jerky
novenent, the roller 16 is pushed downward inside the roller block 48. The
spring syst(@® da®PBBs and linits the movenent. In the process, the roller
16 pushes against the extension 51, so that the spring leaf 49 is sonewhat
bent throud@3) n suppertplate direction, as shown with dashed lines in Figure
15. [104] A flat support elenent 52 is respectively provided on the inside
wal I's on t(b4) t apridgluftet t om of the slide-in conpartment 12. The support

el enents 52 are arranged opposite each other, wherein the | ower support

el enent 52 ;|7_§) I 3;1%%@ -t the area of the roller bearing. The support

el enent s 55 serve to better guide the crossheam 4 inside the slide-in
conpart ment , ein the surfaces of the crossbeans 4 rest on the
suggort (2(1))2. s\ﬁ'gglrder

, ,~> (27) plastic lining
N (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 co-mponent

(40) brake

(41) spiral cable
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el ements. The support elenents 52 prefer-ably are nmade of plastic, in
‘parti‘cul ar* polwyethylene. 22 0 List of Reference Nunbers: (1) lifting
apparatus (2) main frame (3) shuttle boom (4) crossbeam (4a) support
el ement (4b) guide elenent (5) energy supply rod (6) head piece (7)
| ecking pin (8) casing (9) corner guide (10) electric nmotor (11)
t oot hed bek42)( 12gcesd i de-in conpartnment (12') slide-in conpartnment (13)
bore (14) transverse girder
' (43)  roller spacer

(44) drum motor

(45) drum

(46) drive shaft

(47) stays

(48) roller block

(49) . spring leaf
@ (50) spring retainer

(51) extension

(52) support element
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(15) roller (16) roller (17) roller (1«8) roller (19) buffer plate 23
{19") buffer plate (20) roller block (21) holder (22) spring (23)
support plate (24) spring buffer (25) plastic lining (26) . shoul der
(27) plastic lining (28) plastic bearing (29) projection (30) electric
nmotor (31) head piece - push rod (32) bearing (33) holder (34) solid-steel
pl ate Patent Claims

*

1. A lifting apparatus for transporting a container, said device compfising 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
j electric drive and that the shuttle booms (3) are guided with roller bearings inside

a main frame (2).

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.

3. A lifiing 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).
4. 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 parallel and at a distance to each other, which are guided inside slide-in
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(35) buffer (36) planetary gear (37) linear drive (38) prinmary conponent
(39) seconflary tonponent (40) brake (41) spiral cable 24 (42) recess (43)
roller spacer (44) drumnotor .(45) drum (46) drive shaft (47) stays
(48) roller block (49) . spring leaf (50) spring retainer (51) extension
(52) support elenment 25 0 Patent C ains

compartments (12, 12°) of the main frame (2) and between which the energy-

supply rod (5) of the respective shuttle boom (3) extends.

5. A lifting apparatus according to claim 4, characterized in that the crossbeams (4)
of the shuttle booms (3) are guided respectively displaced to the side inside the
main frame (2), wherein a separate slide-in compartment (12, 12”) is provided for

each crossbeam (4).

, ) 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
L 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), 1s provicied 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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A liffing apparatus for transporting a container, said device conprising a
main - frank and two shuttle boons, wherein respectively one shuttle boomis
positioned such that it exits at one |ongitudinal-side end of the nmain
frame and can be noved in longitudinal direction of the main frane and
wherein the free ends of the shuttle boons are provided with hol ders for
attaching the corollafsnest agaimst drt inside evhilsiof thbaéspbdiivesshidetin copariment)12,
and/or the holders are operated by neans of an electric drive and t at the
shuttl e boons (3)yqre guided with roller bearings inside a main frame (2).
2. Alifting apparatus according to claim1, characterized in that the
shuttl e boons (3) are nmade of carbon fiber conpound materials or of steel.
3. Alifting apparatus according to one of the clains | or 2, characterized
in that the electric drive conprises two electric notors (10), wherein
each el ect r1& nofdHiipg epparatessrsendingdprlam; , sharacterzsdtin dhap dhe fiistiand segpndc h
engages in an energy-supply rod (5) on a shuttle boom(3). 4. Alifting
appar at us accor diobigrst(35c16)i nespctieharest perai wier block (2(), wheremhthe trbBertidocks

(3) have identical designs and are respectively provided with two
crossbeans (4), (20 fsapa,gmdnm@i pgh. at a distance to each other, which
are gui ded |nS|de ZIlde in 26 c%‘ﬁiggstzr?ents (12, 12') of the main frarre (2)
and between which the energy supply rod (5) of the respective shuttle boom
(3) extends. 5. Alifting apparatus according to claim4, characteri zed in

that the cr 4) of the s ut r ivel

di spl aced t 1 heﬁgﬁyég %ﬂ%ﬁr S ??%81' ing %o one ofoﬁg cf s® -el(fJ harac etized ncthat R

_ D 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,
12”), on which the crossbeam (4) of a shutﬂe boom (3) ends and that the underside

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

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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main frame (2), wherein a separate slide-in conpartnent (12, 12') is.
provi‘ded for each crossbeam (4). 6. Alifting apparatus according to one
of the clainms 1 - 5, characterized in that the roller bearings are
provided wi'th rollers (15, 16, 17, 18), the rotational axes of which
extend crosswi se to the longitudinal axis of the respective shuttle boom
(3). 7. A nbfti aglifingaappiratms acawdingng one of il oleitys thal Acthericterized in thedt t he
rollers (15, 16, 17, 18) are made of polypropylene or rigid expanded

pol yuret hane. 8eadhh fHiddt foMer %ﬂ)a{saésb&%nétp@to&ﬁfd?%lit@ @92 197, Whechclsaari@ged or 7,
characterized in that the rollers 5, 16, 17, 18) are p05|t|oned with

springs. 9. Alifti f;

characterized i ﬂm%ﬂ?ﬂfﬁ%ﬁé {“Poélseg@g ?‘Z;}g%%c ‘%ns(ﬁggll T OHQ%I nsi d@ rrai n
frame (2), of each. shuttle boom , prowded with two

opposi t e- arrangSH‘dFrtﬂ %F@Pi"’l’ge“ﬁébeﬁw (f‘ie 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
rollers rest against the inside walls of the respective slide-in

conpar t mentj6( 12 A kftingfapphiahisacondiing @t orfe of-therdldimg 6 016) ctiaracterized in that
characterized in that the first and second rollers (15, 16) respectively

rest on a roll era&%ﬁﬁgh &ﬁ@x)s (I‘ﬂ'f‘%xe’tlfé kige gﬂﬁ)ddn@é 0B tRE KespediVe trfossbRamt (gned

on a spring (22) ting apparatus according to one of the clains 6

Dy Aot et ek gt St B AR ofedd il Sfipbanfignl th0 829, o

provi ded at each exit of each slide-in conmpartnment (12,

»
{

17. A lifiing 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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12'), on which the crossbeam (4) of a shutt |le boom (3) ends and that the
+underside ‘of the respective crossbeam (4) is guided on this roller. 12. A
lifting apparatus according to one of the clains 9 - 11, characterized in
that the first, the second and the third rollers (15, 16, 17) respectively
extend over the conplete width of a crossbeam (4). 13. A lifting apparatus
accordi ng 26. oné bftingheppatafisrecdrdingrto bde oftthe alatms 1Zed 9] chardeadrizet én thwt r d
rollers (17) are respectively positioned on a spring buffer (24). 14. A

| 7'fting apparat gpciiealy Shétstell focklrip! ;mlslg bNAEE B! thE trek Bnds'b¥la HaB pRRE! NY
buffer (24) consi gts %%Vul kul I an.™ )T?RA lifting gpparsat L?S accor di ng

to one of the Cl&@ftg?tp%%g%te&?gggﬁﬁéﬁtaesv\kﬁ%ﬂm (gr each third roller (17)

is assigned a b ranged opposite the
roller on the top of the respective slide-in conpartnent (12, 12') for

gui ding the respective crossbeam (4). 16. A lifting apparatus according to
one of the clainms 6 - 15, characterized in that additional rollers (18)
for the si @& guiAdifiing apparatis aceerdingt towadainy % sharsaterizgd ingthay betlogkingipinhe
insides of the side walls of each slide-in conpartnents (12, 12'). 17. A
lifting appar at ) &€ operated gvitheleztvic mbtot@O0%| ai n8 1 - 16, characterized in
that respectively one head piece (6) is glued onto the free

| ongi t udi nal -side ends of the shuttle boons (3) for positioning the

hol ders. 18. A lifting apparatus according to claim 17, characterized in

that layers,of &fh‘ﬁ%ypﬁ&&ﬁcc&&g% EndbhL U877 290 Shlite NP I tn S Ve en

a shuttle bGom
) the free ends of a head piece (6) that project on the side over a shuttle boom (3),
electrically operated corner 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 linear drive (37).
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the respective head piece (6). 19. A lifting apparatus according to claim
18, characterized in that at |east one layer of Vul kollan-(27), which
forms a buffer, is positioned between the underside of the respective
shuttl e boom (3) and a shoul der (26) of the head piece (6). 29 20. A
li-fti ng apparatus 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 par gt | ] al o ! [

| ocki ng pi %E (73 ]gfrﬁ lrelg %g&rrgﬂtuggc%(\’n?cpﬁégq Qféﬁ'??é’ Er%%%%?égﬁf @é?ﬂ:a&%aéhzlﬁfeﬁ{ 1ﬁ‘r’\eg
appar at us accor g to.one of the clains,17.- 21, characterized in fhat at
et fee ends of ThCeBRSes Aaeenas Sormpeent3b) it aiosEaerietomahon te S 1| o
boom (3), electrically operated corner guides (9) are provided as hol ders
for positi oni nginopomaparteent filAel2’) 2ssociated Mithride aspssbeam {4 ardbadseandary cl ai m
22, characterized in that planetary gears (36) are provided for realizing
t he pivoting nosenporieat ¢39)chr ter fgm déx qftjal fad, whidh fekiends apemgitudinal
according to claim 22, characterized in that rotation nagnets are provided
for realizing tBgedholdF tHeGedPRUNERSSbOM @F ner guides (9). 25. Alifting
apparatus according to claiml, characterized in that at |east one |inear
drive (37) is provided for driving each shuttle boom (3). 26. Alifting
apparatus according to claim 25, characterized in that each crossbeam (4)

of the shu%.l e. Rol?gi%g(a% al!aisusdarcIcc:\)IrSQIthIQaclz’f%msf’;:acrhg;a%telrilzg](i3 ?nr th%{ IeXc?l ée%zgdary

) 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 in 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.
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30 27. Alifting apparatus according to claim 26, characterized in that
-each 'l'i near dri've (37) conprises a prinmary conponent (38) that is
positioned stationary at the slide- in conpartment (12, 12') associated
with the crossbheam (4) and a secondary conponent (39) in the formof a
metal rail, which extends in longitudinal direction of the respective
crossbeam (32). 28liftingAappdratus acapdiap abudaiat 3d1 dharacterized| mi thal the securing
characterized in that each secondary conponent (39) extends over the

conpl et e | engt h ge¥ic@isSh ik 4R dcB up o%&heénaﬁ uﬂﬂ%mmaﬁuﬁe %?&fti%ng to
one of the clains 27 or 28, characterized in t e surfaces of the

primary conmponen é g%&:ﬁ the secondary conponent (39), which are facing
each other, are ? constant distance to each other by means of

roll er spacers (43) 30. Alifting apparatus according to claim 29,
characterized in that the rollers spacers (43) forma part of the roIIer
bearings. 31. Alifting apparatus according to one of the clainms 25 -
characteri 38d i rh lifiimg appargtus @econding o flein ﬁg qhecagierige mathatithe brage é4®n§|f1t | e
boom (3) in a predeternmined displacenment position. 31 32. Alifting
appar at us accor dlovl brakecl ai m 31, characterized in that the securing deV|ce
is a brake (40) that acts upon 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) is a

34. . A lifting 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 i:rimary 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 planes, 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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bl ock brake. 9 34. . A lifting apparatus according to clains 25 - 33,
‘characterized i'n that each crossbeam (4) of a shuttle boom (3) has a
rectangul ar cross section, the cross- sectional surface of which is adapted
to the cross-sectional surface of the cavity of the associated slide-in
conpartment (12, 12') and that the primary conponent (38) of a linear
drive (37) is i rharene(a),docthat thesegasjeétdRer the sidecwallschd thebippoft ebameent §4a)de- i n
compartment (12, 12'), so that the prinary conponent (38) is positioned
opposite the Se%ﬁﬂﬁ@ﬁghtﬁoighﬁi&?fh%:ﬁs%&)s oﬂhe@ﬁﬁeﬁﬁ&ﬁ%ﬁmﬂdﬂ @2($xr). which is

arranged on one side wdll of crossbeam (4 lifting apparat us
according to clains 25 - 33, characteri zed in that each crossbeam (4) has
an H shaped cross section and consists of a support el errent (4a) and two
gui de el enents wherein the sjide vva | s t he Sup 4a) ,
whi ch exter@ in WS?&‘F&&PP%FP%‘HG@CWQF’@ g cmy g’aﬂ’é‘é%f ?‘ﬁ ?ta e?“ppg
extending side walls of the associated slide-in conpartnent (12, 12'), and
wher ei n  r espectelamgny (48) @nd thaiguidé elements((4b) Oﬁ@gltossbsﬁnt(ﬁ)arcﬁwtlaﬂu haweler si de
of the support 32 elenent (4a), so that these project over the side walls
of the support ekcanplarCas)satidnfit tightly against the insides of the
slide-in conpartnent (12, 12'). 36. Alifting apparatus according to claim
35, characterized in that the support elenment (4a) and the guide el enents
(4b) of a crossbeam (4) respectively have a rectangular cross section.

37. . A lifting apparatus according to one of the claims 35 or 36, characterized in that
the widths of the guide elements (4b) are adapted to the widths of the shide-in

compartment (12, 12°).

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 (4a) in longitudinal direction.

39. A lifting 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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37. . Alifting apparatus according to one of the clains 35 or 36, _
characterized in that the widths of the guide elenents (4b) are adapted to
the widths of the slide-in conpartnment (12, 12'). 38. A lifting apparatus
according to one of the clainms 35 - 37, characterized in that the primry
conponent (38) of the electric nmotor (30) is arranged on the inside of the
side wal | f4r t helifingdpantsarpadingaoclaii39, dRirdctairdd ihthiat theenergyonpiglyy
conponent (39) is arranged such that it extends al ong one side wall of

support el enentyod §8hak A thPsiae btHladddettides oh ivitileh B8 drind (453 b dRBPAoRITUS
according to claimZI, characterized in that the electric drives are drum

notors (44) and at e oom (3) has an energy-supply rod (5)
that is clanped @&%gg&g% (wxbolgrl:of 45) of two drum notors (44), wherein the

energy-supply rod (5) can be displaced by turning the druns (45). 33 40. A
lifting apparatus according to claim39, characterized in that the
energy-supply rod (5) has a top side and an underside, on which the druns
(45) of a dlum nblifmg gppaptusaccardingde pieef the claits 39 pr 40} rharactenzediinghat a
apparatus according to one of the clains 39 or 40, characterized in that a
friction |ining fristiomBhiak liethstiled be tleuhaer sufateof thefdrithe (45) WfRingd Motofs dr um
notors (44). 42. Alifting apparatus according to claim4l, characterized
inthat the friggypn lining consists of a wear-resistant rubber materi al

or a glass-fiber containing plastic casting conpound.

D 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

3.

44. A lifting apparatus according to one of the claims 39 - 43, characterized in that the
drums (45) of drum motors (44) are 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.

34



43. A lifting apparatus according to one of the clains 40 - 42,
characterized in that a friction lining is applied to the top side or
under si de of. each energy-supply rod (5). 44. A lifting apparatus
according to one of the clainms 39 - 43, characterized in that the druns
(45) of drummnotors (44) are pushed with spring tension against the

ener gy-supgky radlifting apffaratds bicotding téiepiimad ) schameetidedén that anhdeasft sérhe
claims 39 - 44, characterized in that the walls of the shuttle boons (3)
have a | attice- degi Ik j 2134 46. A lifting
appar atus accor %n%?& gFt%@}g{)ﬁgigcrdggstZﬁ@%%ﬁ? @ﬁ%{lﬂg’t | east sone

el ements of a shuttle boom (3) consist of glass fiber materials. 47. A
lifting apparatus according to one of the clains 45 - 46, characterized in
that at |east sone elenents of a shuttle boom_(B% are %g‘s‘:ii ned, in the form
of hybrid 43andvi liftingyapparatus seqerding snerg fi the glagns #y 86, C%Fé&dsmfthﬂét
materials and carbon fiber conpound materials. 48. A lifting apparatus
accordi ng to onéeasf sdrhe elehmntysofdd shutdd booma(3cre designkdi in thhform of dyybrids of
the shuttle boom (3), which are subjected to tensile |oads, are made from

gl ass fiber nmatgpidlish-Apd didiaénts!cenRéing 6fflaydie of Blakd fiberhaatetifls and leatbonr e
subjected to pressure |'0ads are nade from carbon fiber conpound material s.

0 49. AIiftingtﬁQE jng to one of the clains 39 - 48,
characterized int gt{"%érﬁglﬁ?%?&gaﬁgdcks (48) are provided on the main frame
(2), inside of which the rollers

@ 48. A lifting apparatus according to one of the claims 45 - 47, characterized in 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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of the roller bearings are positioned displaceable. 50. Alifting apparatus
according to claim49, characterized in that spring | eaves (49) that form
spring systens are provided on the roller blocks (48), against which the
rollers of the roller bearings are pushed in case of a | oad engagenent of
shuttle boom (3). 35 51. A lifting apparatus according to claimb50,
characteri zed i A liknlg Hpentspcesdingeafci{idb}o,i chapostizédimetiatbedcheapring eaf
spring retainers (50). 52. Alifting apparatus according to one of the

claims 50 or 51 Hidiel BERveeR twé Siring BRirRR(SD). € booms (3) are provided
W th crossbeam(?%???ﬁsgt% aere gui ded ?ﬁnnsnlgéle sl dej-i n conpartnents (12,
12'), wherein the spring | eaves (49) are arranged on the undersides of the

slide-in conmpartnments (12, 12'). 53. A lifting apparatus according to claim

52, characterized in that flat suypport elenents (52 or, qui dinq .t he
crossheans 524) & lifmg:apparais seorging ta oge Gf Hhe %‘H‘Scﬁ% grt_{}echﬁgqta%zeadp I%?tof
the slide-in conpartnments (12, 12'). 54. A lifting apparatus according to
cl ai m 53, char atheshwtte booms (3) arerprovidep evith crobsbrans §4)(that) argr gnidadr siged i n
pairs on opposite insides of the slide-in conpartnents (12, 12"). 55. A

lifting apparat %ﬁd@ﬁ?éﬁrﬂ%d&‘ﬁnén@s ane 12%), wherelil e rrFriﬁ@ leavesS@9) akwareaiged oned i n
that the support elenents (52) are made fromplastic. 36

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

53. A lifting 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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