STACKER CRANE The invention relates to a stacker crane unit. A stacker

crane unit is known from European Patent 0329642 for |oading contai'ners

onto or renoving containers fromshelves with a trolley or carriage )

di spl aceabl e horizontall'y ori‘a rail. The trolley has a vertipap raste, Ehih &
I's guided at its upper end on a fu?ﬁ@fﬁfié A platformis vertically
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the ends of ] ] ) k of In the directi o
of travel anthesmastdedinbchaaherszontplurdirestinn r grdertdhe oedes@finghar v*

drive arrangsfiaPpbshdard hendi sRkdaepantdPaédt Dbnl he PdwsRgerangmieisiiceyal
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platform is effected via flexible drive elements, which may
be especially cables, chains or toothed belts, the elements
being guided by means of guide rollers.

| Since the mast is driven only on one side wvia the
lower trolley and is guided only at its tip, it is subject
to oscillation stress during travel. This stress has
therefore to be taken into account in the choice of
dimensions for the entire mast and trolley, especially the
transition therebetween. - .

European Patent Application. 0241189-A2 describes a (
stacker crane unit with a vertical elevating mast for
ioading shelf with small containers, especially video
cassettes. The mast is horizontally displaceable, being
guided at its upper and lower ends via linear ball bearings
and driven by a drive mechanism. The drive mechanism is
fixed to the ends of the elevating mast twice at the sides
thereof in the direction of travel and is guided by means
of a plurality of rollers to a stationary drive arranged
outside the displacement path of -the storage and retrieval
unit. '

Because the drive element .is frequently deflected,
this type of drive is only suitable for apparatuses of
small structural size, i.e. with a small absolute drive
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smal | strutctural size, i.e. with a small absolute drive 2 el enment

| ength, sihce only then are the drive forces evenly distributed-at the two
ends of the mast so that no inclination of thé mast can arise. Gernan
Utili¢y Mbdel 8607621 describes a palletizer for vertical novement of
goods.” The palletizer consists substantially of a stationary rectangul ar
support frane, between whose verti cal mast € there is gui ded an- el evati ng
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Vel

hori zontal |y i A¥EVENPOBPT A et FRaLS: aFanesd pbwERS, FBREES
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towers, a para _
it a first chain wheel, followed by a clutch and a second

chain wheel with a braking device. The first chain wheel
drives the fork via a revolving chain when the clutch is
disengaged and simultaneously the brakihg' device is
actuated. When the clutch is engaged, the second chain
wheel drives a chain which is fastened on the one hand to
the elevating platform and on the other hand to a
counterweight. _

Although a common drive is provided for the elevating
platform and the fork, this drive is effected wvia two
separate chains, the second chain being connected with a

Y counterweight, and a clutch arrangement is necessary
between the chain wheels.

An elevator tower for garages is known from German
Patent 1235560, which tower can be displaced horizontally
in front of or between storage area rows arranged on
several storeys. The vertical elevator tower is provided
at one end with a drive which drives the tower via a roller
supported on a rail. With very high towers, a parallel
cable guide may be used in addition to this drive force
transmission. This parallel cable guide consists of two
drive elements tensioned horizontally and in parallel with
the direction of travel of the tower as well as at their
ends, the drive elements being in working connection with



‘cabl'e guide may be used in addition to this drive force transm.ssionh. This
paral l el cable guide consists of two drive el enments tensioned hori zéntal |y
and in parallel with the direction of travel of-the tower as well as at.
their ends, the drive elements being in working connection with 3 \\,
deflection rollers arranged at each end of_the tower. A further endless"
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horizontally by at 1least one trolley, a vertlcally

displaceable elevating platform guided on the mast, an
extension unit arranged on the elevating platform for
loading and unloading, a driven roller on the elevating
- platform for moving the extension unit, an endless drive
element connected with the elevating platform and drivable
by means of a drive roller arranged at the mast foot.around
a guide roller arranged in the area of the mast tip, the
drive roller and the driven :roller, and, a stop brake
between the mast and the elevating platform, for preventing
vertical displacement of the elevating platform along the
mast, wherein the driven roller may be braked to allow o/
transmission of the lifting force from the drive element to
the elevating platform for vertical displacement thereof or
the elevating platform can be fixed by means of the stop
brake for movement of the extension unit, the driven roller
thereby being released. ' |

An advantage of this is that, through the use of only

one drive for the elevatihg and extension movements in
conjunction with two braking means arranged on the
elevating platform, elimination of a further drive aesembly
for the extension movement is achieved. A considerable
weight saving thereby results for the storage and retrieval
unit, which has a particularly advantageous effect on the
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brake for ‘novement of the extension‘unit, the driven roller thereby being
rel eased. "An advantage of this is that, through the use of only one drive
for the elevating and extension novenments in-‘conjunction with two braking
meang arranged on the elevating platform elinmination of a further drive

assenmbly for the extension novement is achjeved. ' A considerable weight

saving thereby results for the storage and retrieval unit, which has a
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In a preferred embodiment the drive element is
deflected in the area of the driven roller by means of two
further guide rollers on the elevating platform in such a
way that the drive element contacts the driven roller over
at least 45°. The drive element may be a toothed belt.

The guidance of the drive element by means of
deflecting guide and drive rollers arranged on the
elevating platform for the movement of the extension unit,
in such a way that the drive roller is contacted as far as
possible by the drive element, and by at 1least
approximately 45°, ensures reliable introduction of the

U forces from he drive element into the drive roller.

The driven roller may be braked by a further stop
brake thereon. The stop brake may be an open-circuit
brake. The stop brake for fixing the elevating platform
may be a closed-circuit brake.

Through construction of the elevating platform stop
brake as a closed-circuit brake, the brake is also
available as an elevating platform safety catch, for
example if the drive element ruptures.

In a particularly preferred embodiment a drive element
-is provided at the mast foot and the mast tip, the mast
being driveable at both ends via the drive elements.

Fastening of the mast on both ends is achieved owing



forces fromhe drive elenent into the drive roll.er. The driven roller may
be braked by a further stop brake thereon. The -stop brake may>be ah
open-circuit brake. The stop brake for fixing the el evating platform nay.be
a closed-circuit brake. Through construction of the elevating platform SUIO

brake as a closed-circuit brake, the brake s also available as an
el evating platformsafety catch, for exanpl™ if the drive el enent ruptures.
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i's achieved bytﬁ@@i, Ogré &ngecgia[tecéﬂé) r@{dsp %'ft 'i:ﬂg' travel paths of the

mast ends, at least one of the rollers being driveable by
means of a drive. - The driven guide roll (s) may be
connected with an opposing guide roller via a further drive
element. '

In this variant, advantageously, one drive unit or
gear is provided at the mast tip and one at the mast foot,
synchronization of the travelling gears is achieved by
means of a common directional control.

In another variant the mast drive elements are
fastened to the ends of the travel path of the mast ends,
a drive roller being arranged at the mast foot and the mast

tip, the drive rollers being in engagement with the drive o/

elements, at least one drive roller being driveable by
means of a drive gear. The other drive roller may be
connected with the driven drive roller via a further drive
element.

In this wvariant synchronization is achieved by
mechanical coupling of the upper and lower drive elements
via a further drive element. '

Furthermore, the Dbilateral drive of the mast
particularly advantageously enables the mast to be provided
with only one running wheel, which is arranged at the mast
foot and rollers over a rail. This construction is
possible because, due to the fastening' of the mast, the
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I n another vartant the mast drive elenents are fastened to the ends of the
travel path of ‘the mast ends, a drive roller being arranged .at' the nmast
foot and the nmast tip, the drive rollers being in engagenent with the drive
el emgnts, at |east one drive roller being driveable by nmeans of a drive
gear.” The other drive roller may be connected with the driven drive
roller via a further drive element. In thisS variant synchronization is

achi eved by hanl h PRE ' nts via a
further’ drive g SBELPE, ook Bl vl s PORGeRtAe FORREVE
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Thi s construct lon IS possl ause, due-to the fastening e nast,
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appr oxi mat el y dtagkeihecaednantegitousisuparficuleinlsd deitabbs dorveusd edmnt s

I'eads to a re%Ctdn?apre'n épgrgg} ! ognnm ?&C?lf u?ﬁ'klng loads of up to

approximately 25 kg have to be moved and the necessary mast

height is approximately 6 m.

The advantageous use of toothed belts as drive
elements leads to a reduction in the motion noise of the
stacker crane unit.

The invention will now be described by way of example
with reference to the accompanying drawings in which:-

Figure 1 is a side view of a first embodiment of a
stacker crane unit according to the invention;

Figure 2 is a rear view of the mast and elevating

S platform, of the unit of Figure 1;

Figure 3 is a plan view of the elevating platform of
the unit of Figure 1;

Figure 4 is a side view of a second embodiment of the
stacker crane unit;

Figure 5 is a side view of a third embodiment of the
stacker crane unit; and

Figure 6 is a side view of a fourth embodiment of the
stacker crane unit.

Figure 1 shows a stacker crane unit with a vertical
mast 1. Trolley or carriages or other suitable running
gears 2a and 3a are arranged at the mast foot 2 and the



stacker crane unit. The invention will now be described by way eof exanple
with reference to the acconpanying draw ngs in which;- Figure 1*is a’side
view of a first enbodi ment of a stacker crane unit according td.the

i nvention; Figure 2 is a rear view of the nmast and el evating platform oi;
the unit of Figure 1; Figure '3 is a plan VbEM/Of the el evating pl atform of
the unit of Figure 1 Figure 4 is a side vilew of a second enbodi nent of the

st acker crane ok ‘If gur%S kégﬁeéh.dr.@e‘i ew of - h|r ou?]i ﬁd{éﬁBﬁngenwaof

stacker crane ‘uni ure € view o
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mast 1. Trol |£mﬁ1£&iiéﬁ%§1é’r v&iﬂﬁi Mﬂﬁi&%ﬁé&nw%ﬂ@r e@l 34 are

arranged at thecina f oot mast respectiv

The lower tr3yt ﬂ?dsrlsaﬁ'ffl EPF?rEBnSﬁ%@% %‘Pf%ﬁ?%rﬁnlfﬂj:%?é@e &bout

rot at abl e aboute:ﬁtitful zarésl axie N@péh wam&ey \d@eedmﬂyruaﬁpﬁmsésr o
and of two palrs of t ui de. IS bIe a ut vert,i cal xes
The upper  trolH%Y %aoﬁ ]ley coa%)rgfusleet lpaﬁsr | dg3inste

whi ch roller aﬁglaiefstOf heheidels of ahE-abbped guIdeha'péd qui drhosm Ifl'é,ngmose
fl ange faces q%wy@ Vé}ediravel pat hs of the mast ends are defined by
the rails 5 and 7 al ong they nove. The trolleys 2a, 3a are each
driven by a respectihg "dﬁ‘O%l eﬂ’%ﬁﬁﬁ]toﬁ thenBastcendsi aArpadefined: bys the

toothed belt. rafen vigw@d7i s1éMe Whi&kt £B8y Ohoteavelrhaf &B@l&%t z& e
drive elenments 8 are fast ned at gne end to the front _sjdes of "'th

travel ling deWTes SACh 3¢ r?‘ﬁﬁnfr t Rer FFREFEETe wi ghHive element 8,

constructed in particular as a toothed belt. When viewed u

in the direction of travel of 'the mast 1, the drive
elements 8 are fastened at one end to the front sides of
the travelling devices 2a, 3a, run from there parallel with
the rail 5 or the guide rail 7, are deflected by
- approximately 180° by means of deflecting guide rollers 9
arranged at the end of the rails 5, 7, guided to a
deflecting guide roller 10 arranged at the other end of the
rails 5, 7 and guided thereby to the rear sides of the
travelling devices 2a, 3a for fastening. The rollers 10
can be driven by means of directionally controlled
stationary electric drives, especially drive units 11
constructed as brushless rotary current servomotors.

Electrical synchronization ensures synchronism of the upper o/

and lower drive units 11.

A vertically displaceable elevating platform 12 is
arranged on the mast 1. The elevating platform 12 is
guided on the mast 1 by means of an elevating platform
guide 12a formed of a plurality of rollers. The rollers
constituting the elevating platform guide 12a run on guide
rails (not shown) on the mast 1 of lightweight
construction. The elevating platform 12 can be displaced
by a drive 19 arranged at the mast foot 2. The drive 19

' receives its control signals via a control mechanism 26
likewise arranged at the mast . foot 2, which control
mechanism 26 is connected via infrared data transmission
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the rail 5 or the guide rail 7, are deflected by.approximately [err] by
means of deflecting guide rollers 9 arranged at. the end of the rails 5, 7,
guided to a deflecting guide roller 10 arranged at the other end of the
rails&; 7 and guided thereby to the rear sides of the travelling devices
2a, 3a‘for fastening. The rollers 10 can be_driven by neans of
directionally controlled stationary el ectrig drives; especially drive units
11 constructed br, agy C o, t hca
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17 arranged on the elevating platform, then deflected by
approximately 180° by the driven roller 16, thereafter
deflected again by 90° by the further deflection roller 18
and then guided to the deflection roller 15 in parallel
with the mast. The axes of rotation of the rollers 14 to
18 run horizontally and parallel to the direction of travel
of the mast 1. The drive roller 14 arranged at the mast
foot 2 can be driven by means of a drive 19 (see Figure 1)
arranged on .the lower trolley 2a, which drive 19 is
connected to the drive roller 14 via an intermediate gear
{not shown). The drive 19 is supplied with energy via a

Y contact wire 32 arranged in parallel with the rail 5 and
ending in the control box 31. By means of the contact wire
32, it is also possible to exchange the control signals
between the mobile control mechanism 26 with the power
electronics of the drive 19 and the stationary control box
31. This data exchange is here effected in the
conventional manner via infrared data transmission.

Furthermore, the arrangement of a stop element 22
extending parallel to the mast 1 can be seen. The stop
element 22 may be a chain, toothed belt or a rack. The
stop element 22 is in engagement with. a stop gear 23
arranged on the elevating plat‘form and rotatable about a
horizontal axis. Power transmission from the drive element



drive element 13 comng fromthe | ower deflection raller, 14 is:defl'ected by
approximately [err] by the deflection roller-17 arranged on the el evating
platform then deflected by approximtely [err} by the driven‘roller 16,
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on the elevating platform 12. _

The stop element 22, in conjunction.with the stop
gear 23 and the stop brake 24 constructed as a closed-
circuit brake, fulfils the function of an elevating
platform safety catch in the case of power failure or an
emergency shutdown.

With the aid of Figures 2 and 3, the manner of
operation of the elevating and extension movements by means
of a drive 192 will be described below. When elevating
movement begins, the stop brake 24, which is constructed

for reasons of safety as an electromagﬁetic closed-circuit o

brake which brakes by currentless connection, is released
.and the stop gear 23 is able to roller freely on the stop
element 22 during the elevating movement. The elevating
moment or lifting force is passed from the drive 19 into
the driven roller 16 via the drive roller 14 and the drive
element 13. During the elevating movement of the elevating
platform 12, the driven roller 16 is prevented from
rotating by the stop brake 21. The driven roller 16 may
also be stopped by arresting the deflection rollexr 17 or 18
and thus by means of the drive element 13. The load moment
comprising the inherent elevating -platform weight and the
working load is passed into the elevating platform

DN



a shaft to‘a step brake 21 supported on:the el evating platform 12. St op
element 22, which is preferably constructed as a chain, is arranged
|ntegrally in a groove in the mast and is fastened to the mast foot 2 and
the madt tip 3. A stop gear 23 arranged on the elevating platform 12
engages in this stop elenent 22, which stog gear 23 can be arrested by
nmeans of a further stop brake 24 supported ®n the eIevating pl atform 12.
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elevating platform and the working load are transmitted to
the stop element 22 via the stop gear 23. By releasing the
stop brake 21, the driven gear 16 is then set in rotary
motion relative to the elevating platform 12 under the
drive of the endless drive element 13, such that the drive
gear 20 can be set in motion via the drive shaft for the
horizontal extension movement of the extension slide 25.

Figure 4 shows a stacker and crane unit at the upper
and lower trolleys 2a and 3a of which there are arranged
drive units 11 which travel with the stacker crane unit.
The drive units 11 are connected with a stationary drive

Y’ element 8 via a drive roller or gear 28. A large angle of
contact of the drive roller 28, with the traction mechanism
8 is ensured by means of deflection rollers 29, 30 likewise
arranged on the trolleys 2a, 3a, in a similar fashion to
the drive element guide on the elevating platform 12. The
ends of the drive elements 8 are fixed in the area of the
ends of the rails 5 or the guide rail 7.

- Figure 5 shows a further drive variant including a
stationary drive unit 11. Guidance of the drive element 8
‘via the deflection rollers 9 and 10 cofresponds to the
construction according to Figure 1, but the drive 11 of the
roller 10 on the guide rail 7 is replaced by a drive
element 27, which connects the rollers 10 with each other.



desired position in the vertical direction, the horizontal extensioh

movenent of the extension unit 25, which is constructed as a skide, “may be

initiated, to insert containers in or renove themfrom a shelf. To this.
end, the stop brake 24 is actuated by a control nmechani sm 26 arranged an

the elevating platform 12, such that the stop gear 23 can no |onger rotdte

relative to the elevating platform 12. Thét stop brake 21, which is
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Fi gure 6 shows‘a further .drive variant of the storage and r uni t
which the’drive noves therewth. A travelling gear 11 is arr ‘T\“
| ower - trol |l ey 2a. The drive force is transmtted simlarl 3““‘@ m
varla@ according to Figure 4, but power fransmission to t e \*ol‘ler
28 arranged o upper trol I ey-3a is effected via a drive el ement 27
connecti ng thg%i&vs'e rollers 28. In the exenplary enbodi ment, the drive
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1, wherein theyghORission of the lifting force from the drive element to
the elevating platform for vertical displacement thereof or
the elevating platform can be fixed by means of the stop
brake for movement of the extension unit, the driven roller
thereby being released.

2. A unit as claimed in Claim 1, wherein the stop
brake is fixed to the elevating platform and connected with
a stop gear, and wherein the stop gear is in engagement
with a stop element afranged parallel to the longitudinal
direction of the mast.

3. A unit as claimed in Claim 2, wherein the stop
element is a chain.

4. A unit as claimed in any preceding Claim, wherein
a further stop brake is provided on the driven roller.

= 5. A unit as claimed in Claim 4, wherein the stop
brake of the driven roller is an open-circuit brake.

6. A unit as claimed in any preceding Claim, wherein
the drive element is deflected in the area of the driven
roller by means of two further guide rollers on the
elevating platform in such a way that the drive element



" claimfurther conprising a drive el ement at the mast foot and the nast tip,

brake is fixed to the elevating platformand connected with a stop gear

and wherein the stop gear is in engagenent with a stop el enent arranged

Clai od in°ciaim 2, wnerein the stop el ot | > MMM ™ » o'l
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as claimed in any preceding Caim where a further® stop"brake i s provi

on the driven roller. 5. A unit as clarned in Cdaim4, wherein the

stop brake of the drive
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in the area of ‘'the driven roller by neans of two further guide rollers on
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is a closed-cigrdbdqbéfkuiB brake, A UnNit as claimed in any preceding

the horizontally di spl aceabl e mast being drivable at both ends via the
drive elements. 9. A unit as clai rred in d ar m8 wherer n t he mast

”

drive eIerrents are fastepe %\ﬁ SRt ﬁ_% ﬁxﬁe__ nt -
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| east one of t ers I.s driva
Claimo, V\here"antQh%n@?erﬂ Bhe odrive | ¢L§meRt8onnect ed with an opposing
guide roller via a further drive el enent. 11 : Aunit as clainmed in

Claim8, wherein the nasif dri.ve el ements are tene t th n of _the
travel paths 9. A ¥ as T%lmeda alm Wher%1% %ie maé&

drn.ve elements are fastened to the mast foot and the mast

tip at the front and rear sides respectively when viewed in
the direction of travel and are guided via rollers which,
when viewed in the direction of travel, are arranged at the
ends of the travel paths of the mast ends and wherein at
least one of the guide rollers is drivable.

10. A unit as claimed in Claim 9, wherein the driven
gu:.de roll(s) is connected with an opposing gu:.de roller
via a further drive element.

11. A unit as claimed in Claim 8,_ wherein the mast

drive elements are fastened to the ends of the travel paths

of the mast ends, a drive roller being arranged at the mast |

foot and the wmast tip, the drive rollers being in
engagement with the drive elements and drivable by means of
a drive unit.

12. A unit as claimed in either Claim 8 or Claim 9,
wherein the mast drive elements are fastened to the ends of

the travel paths of the mast ends, a drive roller being

arranged at the mast féot and the mast tip, the drive
rollers being in engagement with the drive elements and
wherein one drive roller is drivable by means of a drive

uni't -as clained in
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of the maét ends, a drive roller being arranged at the nas

mast tip, 'the trive rollers being in engagenent-with the il
drlvabl e by neans of a drive unit. 12. A unit as cl m mmﬂ" '",
Cl aky or Claim9, wherein the mast drivg el enents arefasten

ends of the travel paths of the nast ends, a drive roller being arranged at

the mast foot and the mast tip, the drive rollers bei ng i n engagenent with

the d |
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.connect ed wi t@rivienddriea zelierrviden ﬁ‘il?ﬁthe¥u¢¥h\§$ elenentt ement. 13.

A unit as claimed in any one of Clains 8 to 12, wherein the trolley(s)
nmoves on a rail and wherein runn rot at abl e e S|vely about a

shorizontal axt3-and runbi Hﬁlﬁnthginf“F %naPPXn&é‘& of 1ﬁ'§st fSdtL24,
A unit as cl awhefein ahe preotdendst ahdresherci a tiwilr andc hwhiergtnelenment

is an endl ess_toot hed ,be c uni i_al.l as
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and running on the rail is arranged at the mast ‘foot.

14. A unit as claimed in any preceding Claim, wherein
the or each drive element is an endless toothed belt.

16. A stacker crane unit substantially as herein
described and illustrated in the accompanying Figures.



