WD 2006/ 039830 1 PCT/ CH2005/ 000599 | Description | Title Fully automati c,
nobi | e device and correspondi ng process for the fast and econom cal

par ki ng of private vehicles with m nimum space requirenment. 2 Techni cal
field The invention concerns a device (FIG 1) and a nethod for centering

the priva | s on a platform gyipping themand transporting them
qui ckly, pﬁ)%¥%e?&%§ park themin a stace-saving way, 6*38@%“P@%hest
getting themagain fromthe parked position automatically and handi ng t hem
over to the uspesciiptisQbi nation with a nodul ar design, such that this
device can be quickly and easily nounted, dismantled and renmounted, this
Is a less costly alternative for the indoor car parks, parking silos,
nulti-stogeyedTﬁ?; parks and simlar systens with a higher utilisation of
space. 3 State of the art technology Private vehicles are parked on the

road, in Paliykiautprhatics, mobilgaiewiies andutdriespdh@ingy Behceads BRMK fé%} g0 1N
access-control l.e aué.on%%ed é)arki,n systens. In the typical nmulti-storeyed
car par ks “YHNVCHRAENG G8PuYate yehig th EynizughspacgrregHitierdent. of t he

encl osed vol une can be used for parking the private vehicles. Wile an
average aytompbile is about 1.7 mwide, 1.6 mhigh and 4.4. mlong, which
results ifA a cleshnigalfield of around 12 nB, the regular multi-storeyed car
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rear-vi ew érﬁ( rﬂP%}Pqﬁ% ?%eﬁ%&@,g Yay: "Wﬁ%tlé@P” fesiestostting fem ggpiy frgmrtheng ar ea
cannot beparked pogitiomalitoynatiBalpind®haNdhy &g oveéPRBeiuset hUs [ 0st in the
usual parking syst?$5 t hrough entry and exit paths, nmanoeuvring, space for

openi ng door s, SPRIIRAtoN;withsa mostakelesione suich fhat this sewicel can be quickly
and easily mounted, dismantled and remounted, this is a less costly altemative
for the indoor car parks, parking silos, multi-storeyed car parks and similar
systems with a higher utilisation of space.

3 State of the art technology

Private vehicles are parked on the road, in parking lots, in garages, multi-
storeyed car parks or also in access-controlled automated parking systems. In
the typical multi-storeyed car parks, only about 40% of the ground area and
around 30% of the enclosed volume can be used for parking the private vehicles.
While an average automobile is about 1.7 m wide, 1.6 m high and 4.4.m long,
which results in a cubic volume of around 12 m®, the regular multi-storeyed car
parks and parking systems include a volume of up to 80 m® and more per
vehicle. In confrast to the earlier models, the modern cars with their compact
motors are no longer rectangular in their shape. These taper conically or in oval
shape mainly at the front, starting from the rear-view mirror at the side, for which
reason a rectangular parking area cannot be used optimally. A lot of valuable
space is thus lost in the usual parking systems through entry and exit paths,
manoeuvring, space for opening doors, stairs, lifts, footway, solid pillars and
beams, the minimum floor height for persons, as well as escape routes,



beans, the m nimum fl oor height for persons, as well as escape routes, WO
20061039830 2 PCT/ CH2005/ 000599 illum nation and fire-extinguishing
systens etc. Parking needs tinme and skill and 1is perceived as unpl easant.
In other systens the cars are lifted high with lifting systens, in order to
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In case of other systems with fixed platforms hanging from vertical chains,
which can be seen occasionally in Asia, the enclosed space can be used only
poorly and the long access time restricts the actual humber of parking spots.

The known systems are designed as fixed structures, which do not permit
an economical and quick parking and hence are suitable only for the long-term
permanent usage. The long construction time, high investments and the long-
term retention have an investment-dampening effect.

4 Detailed description and embodiment of the invention

Task of the invention
The tasks of the invention are to devise a simple technical device and an
automated method to park the private vehicles quickly and economically with
minimum space requirement and to retrieve them quickly for the users upon their
request,

In order that the vehicles can be parked as closely and precisely as
possible, taking the car in and out of the storage should be done automatically.



request. In order that the vehicles can be parked as closely and precisely
as possible, taking the car in and out of the storage should be done
automatical ly. WD 2006/039830 3 PCT/ CH20051000599 To do this, the nodern
shapes and the different sizes of the cars should be taken into account
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vehi cl es %ﬂ?ﬂ'ﬁe{}%ﬁ@‘ﬁfﬁysﬁt ored automatically through a sinple
od

techni que w transportation. The second sub-task is to
grip the vehicles accurately and quickly by neans of a nethod, so as to

nove it t assigned position and to pull it out of this again. For
this, theggblg’%ghﬁnts must be designed in such a way that these can grip

th hi cl BERY QBhil b8tariopsHi ; kel s, in
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simple. Even when the vehicle is not placed correctly, the system must fulfil its
task. The first sub-task is thus to centre the vehicle automatically by mechanical
means and fo bring it in a uniform, precise position for the mechanical and
electronic collection. '

The vehicles should be moved and stored automatically through a simple
technique without any means of transportation. The second sub-task is to grip
the vehicles accurately and quickly by means of a method, so as to move it to the
assigned position and to pull it out of this again. For this, the components must
be designed in such a way that these can grip the vehicle at an appropriate point,
suitable for all vehicle types, in order to place it on the platiorm of the lift and on
the parking ramp, and finally pull the vehicle out of there again and place it on the
exit ramp to be handed back to the user, when needed.

The third sub-task is to park the vehicles as closely as possible with a
smart arrangement, with the least wastage of space and simple construction. The
modern basic shapes and the different widths, heights, and lengths of the cars
should be used optimally. By means of selected arrangement, the method, the
electronic measurement and the IT-supported allocation of the parking positions,



The third sub-task is to park the vehicles as closely as possible with a
smart arrangenent, with the | east wastage of space and sinple construction.
The nodern basic shapes and the different wi dths, heights, and | engths of
the cars should be used optimally. By neans of selected arrangenent, the
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are avoided to a large extent and the degree of space wutilisation is
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then gri p%selﬁﬁ%iéﬁe%gup %@Pgr}%at"ﬁr}gﬂ%‘}/q{'@ﬂ %T" Higidhe cemnonsotgnareite t he
starting paassembleanﬁsu&eawamheﬂtreytc@mx@aééd' and precisely wthout
maki ng use of the neans of transportation, such as palettes or conveyor

belts. This is done by pushing small rollers below the wheels of the
vehicle, g8lighe to place the vehicle on these and to nove it. Wth the
hel p of a deV| ce - hereinafter referred to as the tractor - on a platform
which is fd@nbed at a central-lift, the vehicles can be nmoved

hori zont af l‘)é/ soﬁloﬁ@ﬁré h&ddraidgh)/ r%bFe% td“@y‘* & cfew:et, ?chbgar Q4 Sghlglgst he

verti cal
fu!ly automattcally and quickly in a space-saving way by a special arrangement,

takes them out and returns them when demanded. Furthermore, the vehicles are
first centred on a parking ramp by means of guide rails and rollers, then gripped
at their wheels with the help of a device, brought in the starting position and then
moved automatically and precisely withoui making use of the means of
transportation, such as palettes or conveyor belts. This is done by pushing small
rollers below the wheels of the vehicle, in order to place the vehicle on these and
to move it. With the help of a device - hereinafter referred to as the tractor - on a
platform, which is mounted at a central [ift, the vehicles can be moved
horizontally. On the lifting platform these can then be rotated on the vertical axis
and at the same time quickly transported vertically. The complete system is
assembled in a modular design with screws and boits in such a way that it can be
dismantled easily when required and then reassembled on another location
without making use of any expensive construction machines. The combination of
the following individual inventions results in the desired solution with the
advantages mentioned above vis-3-vis the existing systems.

1 Parking ramp, cantering and positioning (Fig. 2)



and at the sane time quickly transported vertically. The conplete systemis
assenbled in a nodul ar design with screws and bolts in such a way that it
can be dismantled easily when required and then reassenbl ed on anot her

| ocation w thout nmaki ng use of any expensive construction machi nes. The
conbination of the follow ng individual inventions results in the desired
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In this way, it becomes ready for driving in the next vehicle. This arrangement
does not need any mechanical drive and is maintenance-free to a large extent.
The proper positioning of the vehicle is achieved by instructing the driver
to drive till an electronic and mechanical stopper, upon which a stop signal is
given to him. The vehicle is now gripped mechanically, measured electronically
and a computer determines a suitable parking space for the vehicle. If none is
available, the driver - as in the case of a car washer - is instructed to put the
steering wheel in neutral, to apply the brakes, to shift the gear to 1o0r P, to leave
the vehicle and to close the doors. Once this leaving has been registered
electronically, any further access is barred with the help of a gate for security. As
such, the vehicle is now ready to be parked and the parking ticket can be issued
to the driver. To avoid delays, several such parking ramps (Fig. 2) can be placed
before one or several unloading zones.
As an alternative, fixed guide rails or rails with mechanical drive can also
be used for cantering the vehicle. In the variant of a fixed guide rail, the car is

held only within a specific limit of the lateral deviations. These guide rails are



and a conputer determ nes a suitable parking space for the vehicle. If none

is available, the driver - as in the case of a car washer - is instructed
to put the steering wheel in neutral, to apply the brakes, to shift the
gear to 1 or P, to leave the vehicle and to close the doors. Once this
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other by means of an actuator (pneumatic or hydraulic cylinder) (48} and can run

freely together in the forked rail, but are held in the starting position by means of

a spring or else the front-most roller finger can be designed as fixed.

The forked rail is connected with the tractor rail via two rods (41) and a

slider (43) mounted on the tractor rail with pneumatic or hydraulic actuators. This

tractor rail can move over the lifting platform beyond it (31) (Fig. 4a), when is

moved in the corresponding direction by two telescopic cylinders or an electro-

mechanical drive. The forked rail is pressed by the tractor rail against the wheels,

as a result of which the vehicle is moved exactly in the middle and is stable.

Subsequently the two roller fingers of each fork are moved together, through

which the wheels are lifted on to the lifting rollers (58). When the fingers are

closed, these are fixed with the forked rail, in order to transfer the lateral

movement to the vehicle. This brings the vehicle in a uniform and precise itial

position and ¢an now be measured electronically, so that the computer can

determine the optimum parking space.



a spring or else the front-nost roller finger can be designed as fixed. The
forked rail is connected wwth the tractor rail via two rods (41) and a
slider (43) nounted on the tractor rail with pneumatic or hydraulic
actuators. This tractor rail can nove over the lifting platform beyond it
(31) (Fi g4wd3do % &R Is noved in the %orrespondlng direction by two
telescoplc cylrnders or an el ectro- hani cal drive. THel/¢d206E00589| is
pressed by the tractor rail against the wheels, as a result of which the
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roller fi n?ers%ﬁggé;c&éqglrek a£gn§10°$§ggt ggetﬁw%"ﬁf%ﬂ'd’? %Fcbﬁ" ff@¥ Gheel s
are lifte® Qifﬂfmo(Fﬁme‘ia Ttactorgasitidnet)s ThB SiftingViation €3 )i nogHISsRassigrdPs ed.

t hese are5 to transfer the Iateral

f ked |
novement tobéhe véahl c or %Fﬁ%lﬁg@%@f 8’@?}%{: (6d) ARd dhemiravelsvartisaly eci se
initial poshei asslgrmﬂ mnknmaaer [poafiehed). ehRét &m'lmah% rgf%cégh@ u{f,h
COI’T’pUt er cCa, E%@g M Eaﬁé op ti mum par Ki ng Sspace 830 .
PCTI 04200&?@8 PO ehi Y the_reversel prgcess thdhe dlacter disahgeyes - i s
he |if
pul | ed ontievéhigld béé:h f‘(Q‘rath@F f)é’élﬁ&l{ ELGThé‘?olUr%bggs B%i\/@?%] c?"%qye?':ﬂﬁ%d d: et 'mf‘g

platform 31% - unl ess Qg W
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D the (oo Ty plfiorn nd 3¢ rBAL 55 4l okl yeliRler s, B ramgien
(Tract or pj@lycleisc;m the. exXihplatiorhe®) thenfiting plAteoimd a5 She Bwetr ftf08) irefgh ot her

and thef then-.contract.. Thereafter, .the tractor retreats back
to the | | | ng pﬁh{eab gﬁa‘“’é PQsIf gg’ fasiitateshthe @arking iai ehar gi ng

t he vehi diretionrofttinetraffict pl atform (9) the lifting platformand the tractor
travel in the opposite directions (Tractor position 3), which facilitates
the parking in the direction of the traffic. 3 Roller finger (Fig. b5,

Fromthe {ractor (A0 Tranger(ELS, QR Fig &) Gl b8l ' T o Venitic 1o o

resol ved fraasf @é@f ﬂ@mt@sﬂg landrimpaatyfareey Bdin. the tractor (40) to the wheels
and the liting of the vehicle is resolved by the mentioned roller fingers (51).
These comprise of one to two rollers (57), which carry a lifting roller (58). The
rollers roll on the corresponding platform. The liting rollers (58) serve for lifting
and carrying the wheel. The lifting rollers are designed either as separate rollers
or concentric on the same axis as the rollers, where these then have the form of
a segment of a barre! and overlay the roliers. (Z5a, 58). In this way the contact
surface of the wheels can be enlarged in small increments. The axes of the
rollers have a flange (53) on both the sides. The inner flange runs in the forked
rail (44), where the drive cylinder (48) is present that contracts the roller fingers.
In the open position these roller fingers are held in a certain starting position by
means of springs. In the closed position the fingers are mechanically anchored
with the rails, in order to transfer the compression and the tensile forces of the
tractor to the vehicle. The front-most roller can also be anchored fixed and hence
this additional anchoring can be omitted.

4 Lift and lifting platform (Fig. 3 & 6), Transporting and Rotating



These conprise of one to two rollers (57), which carry a lifting roller
(58). The rollers roll on the corresponding platform The lifting rollers
(58) serve for lifting and carrying the wheel. The lifting rollers are
designed either as separate rollers or concentric on the sane axis as the
rollers, hese then have the formof a segnent of a barrel and
overl ay tﬁgg?%‘sfoé?%?’ (Z5a, 58). In thi § way the cont actPCHCHIAH00589 t he
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starting 05| 0
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conpr essi g ﬁﬂctat hge tllﬂ”@éﬂu‘ia fi@r epfs B?&;( ngﬁhné&st&é‘ﬁt%ﬁ v@g‘ fhe el ne

front-nost roller can al so 'be a or ed ence thi s onal
anchor i ngceRiegiagdplptferms thiouglt thmanrt:alfmn mgmpeatfrmwtmﬁautgat thesrofipes

T t 200 000599 The lift
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Thi s |ts pamwentnonailenﬂ[ (ﬂ1l).eﬂ'b:sslead$1ao uemcaargumvmubq?E;wtmbbu? |o¢%g.t h¥w Sed
agai ns a ec IS Ccan al SO e | Xe
pgr manent QE%Pért‘qe[?@%r ’?’i ?f%ﬁsarﬁgal&?ﬁcfgﬁ@ﬁﬁ)veﬁ rails are fixed gitber (Figt it
connects 8anht e yawirich plaWorme (B)of ((Fiy0 ep) @rf 9&@%&#&&%@5%& iigal or

rounded front,s quﬂ%?gé the rollers travel over the ormt rusts
wi t hout hF?’FY'H%P )i Wihich fﬁﬁ%@f”ﬂﬂ?ﬁhﬁs"fhﬁbﬁgébe aﬁrtlcal exjav“e'msa)tlmh lift

(61) . Thi forkemasifshattebt]. s toiaflfg Iidshan( Rk sTRAMEA0n Hb 5 HERGH_ 2"

| ower rail (67) and stabilised se vertlca r (Fig.
6a) at t htoliBes Krigg 6 64X at ithe (atfarmsy FFll’ngd%)amunr%mc&d/aaccesﬂ tofthishe

vertical |ithdut tﬁtﬁhfrweﬁﬁgﬁhk{e%ﬁs %ﬁg}aFPW ch rotate with the lift along the

vertical axis. orm %haf t (62). Thus rotating lift
shaft, which i Bhestraglor isecbrmmcteldewithi the liffingnplatioir @ySnéﬁsgof tRE nfdlintipg t he
Iatform; royi des,.an strlcted ccesst t hi wi t hout the hinderin
gw de rai ?f tﬂgﬁ% gﬁ%gq%ru(%fand through e guide of the tractor rail (42). In case of J
a movable lifting platform design; so that the lifting platform (31) extending below
the front of the vehicle can be moved vertically, it is retracted in the centre
position (platform position 2). For discharging the vehicle, the vehicle is gripped
in the same way with the fractor on the parking platform, pulled on to the lifting
platform and the pushed on to the other side of this (platform position 3) on the

exit ramp (9).

5 Parking platform (8) (Fig. 8, Fig. 9)
The parking platform (8) comprises of conical plates (circular discs) with fixing
points for suspension or supports. To ensure that these rails do not extend in the
overlapping parking areas and manoeuvring paths, these are placed in the rear
part of the platform. The conically converging forms enable close parking. In this
way, the rectangular base shapes overtap at the front corners and on the sides.
Large vehicles can extend beyond the platform on the sides and the wheels can
roll in and out on the adjacent platforms. In case of the movable lifting platform
design: The selected front line of the platform enables on one hand the maximum



The tractor is connected with the lifting platformby means of the nounting

of the drive cylinder (48) and through the guide of the tractor rail (42).

In case of a movable lifting platformdesign; so that the lifting platform

(31) extending below the front of the vehicle can be m)\zl)ed \léert:jpal Ihy, it

[ the centre position (platformposition . For discharging

{rs]er\e/faﬂﬁgf‘@q?{"%é"?'%% cleis grl pped E the same way wi RGI/EHRO0E/PR058Dr on

the parking platform pulled on to the lifting pl atLorm and the pu;hedSOn
| Qs 3 n.t exit, ra
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t he rectangul ar base shapes overlap at e fron cor ers t he
\év%es Lé%epvgwgﬁéylzeatai ssintoaicements of theelateatcharbe placctdeit theefdeand t he

wheel s ca I cent platforns. In case of the
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rmvablellft ng p |gn esélectedfront line of the platform
enabl es on oneghand t he maxi nrum WO 2006/ 039830 9 PCT/ CH2005/ 000599 lifting
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gnabl es a srrg Fh t?gﬂﬂ’%grr gementan 'P?E'%Wgﬂé’gh thr usts are transferred.
Through t Ireordesl that ek selsiples dadnbe fafiaehcompghdtiydhith tlﬁ’é @ééé?rdnné‘%uoweﬁs rails
are necessar%éaAﬁ%é: hence no vertical space is needed and the distance to

the ceili fig? %% 5e pushed ppdte; small, fixed ratkiap platforms (Rrinrkespivg t he
pl ates camthe:h@baﬁiedl @toﬁdnsa% ﬁﬁmsr@rtﬂé Q%n %‘Fbﬁth%% rf%%cajgﬁ?a&%"a' | abl e.

6 Par ki ng arrangenent and n order Qs can be
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with the front facing the centre point of the circle. This special compact
arrangement is enabled by the automatic, without using the displacement of the
vehicles done through palettes, through the cantered, exact guiding of the vehicle
during parking, through the computer-assisted optimisation and allocation of the
positions and through the selected design of the platforms. In this way the
rectangular parking ground forms overlap and their paths overlap when the
vehicles are being pushed in and pulled out. The conical form in the front and the
shoit front section of the vehicle is used to reduce the distances accordingly. By
means of the electronic measurement and gripping of the vehicle done in the
angle, these are distributed in such a way on the parking platforms (8) that on the
side of each broad car two smail cars can be placed, such that the patrking
distances is further reduced. In this way, space is available only for the average
vehicle width for each position and not for the biggest vehicle.

Calculations show that the optimum number of vehicles per deck is around
14 to 20. In case of a higher number the inner space of the circular discs
becomes unnecessarily large. If the number of the parking platforms is less, the
space in the centre becomes too small or the space requirement for the lift and
the lifting platform becomes too large as compared to the usable area.



star-shaped in a polygon and forma circular disc. Wth their conically
converging front section and rounding. the vehicles can thus be parked
conpactly, in circles, wth the front facing the centre point of the
circle. This special conpact arrangenent is enabled by the automatic,

wi t hout using the displacenent of the vehicles done through palettes,

t hrough t M& 0960838386, exact gui di ng ofi0t he vehicl e dumGTgEH2a030008689 t hr ough
t he conputer-assisted optimsation and allocation of the positions and

t hrough the se|ected design of the platforns. In this way the rectangul ar
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bei ng pus ' ; i ' o] he
short f ro?ﬁ?@gt i@\l(?)lﬁ géfvﬂt%ﬁdelﬂ%}gﬁaéﬁg% gﬁgsg tftg L[eﬁmlaé&t%ﬁ%ér%i S&E éﬁ@%setd
accor di ngkgnsiggrablyeaile ofovehle glagtst aomi necasastyr emerthe aindivigigbppargingf t he

vehicle d ' e | JQuted in such a way on the

par ki ng pp%'?ff)(})rﬁ?ni&( W?c{ﬁﬂégk%s}]{ﬂgﬁcges%e\@gﬁgﬁﬂggch broad car two small cars

can be pl aced, Aembtivéipt thehgarkiag kilatforntd (8) anesiso befshapbararidesioontéd | n this

bosi t1 on cIRESHAR SR % el i) garte (R £ e 1eam ARG A s ol e Ve
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hi gher nunmber the inner space of ‘the circular discs beconmes unnecéssarily

| arge. | f Sidgewithy ihe deast dislanpar ikhisgispenatied by placingstbe pilars @)awidelyn t he
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econes too la

lifting platform C ) rge as conpared to the usable area. WO
2006/ 039830 10TiRCVECicaDoEIS0005 2% presandrin the outes parkbeveeanthieoparkingy st ens

and ot her t King syst Lth r ngul et.tes, the area
requi remeﬁ’%g!EJ ﬁ‘ggeﬁl%ggrﬁélggcgﬁ @ﬁ@a@%@s%%h@ ﬁ’g\@iﬁ %ﬁ*ﬂ\”?% 9 éacﬁ@cessary
on the i nhonZahial rafimake ngcesshnt belowstheé§)latfortiscin tmkmylt tre gﬁﬁghﬁﬁf thgr y g
si npl e. ternatively, the, parkin | at f or (8) can al so be shaped an
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through whi ch TiheheighbbEiheSnéididubrdasH d tY véficanidtsncsl8Ae Beidediddgon the
wi dth of the car, side by
before mounting and; if necessary, can be adjusted to the requirement with least
effort. The vertical distance is fo be set for the expected vehicle height to several
different deck heights. Because the deck is allocated based on the values
measured for the vehicle, each vehicle would require only that much height as
necessary. In this way, the space utilisation efficiency is enhanced once again
and the increase is about three-fold as compared to the conventional multi-

storeyed car parks.

7 Exit ramp and delivery method
The exit ramp (9) comprises of a simple plate, on which the vehicle is pushed by
the tractor in the same way as on the parking platform, but in the forward
direction. After the vehicle has been pushed on to it, the exit ramp is opened and
made accessible to the driver. To avoid delays while driving away, several exit
ramps can be placed, which can be supplemented with connecting loading
Zones,

8 Design



side wth the | east distance. This is enabled by placing the pillars (2)

w dely outside and supporting the platforns on horizontal rails. The
vertical rails (71) are present in the outer part between the parking

pl atforns. Dependi ng on the arrangenment none or only sidew se or radial
horizontal rails are necessary below the platforns. In this way, the height
of the fW0tQ%9E¥3Rence the vertical Moss of space caPIECH2G9BR08899 The

hei ght of the individual decks i.e. the vertical distance can be deci ded

before npo [ apd, if, necessary, .gcan be adjusted to the requirement with
| east  ef ?ﬁ%t"ﬂ%ﬁg vl 2% eﬁOé’FﬁH’Eﬁ?k‘% p?'&"’}de&§&?m?%?°m%s%9fg%!§m§ﬂtsvehi cle
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only t hat UstiehPligiagikscirw cappeetions he mauptingsis\qujck antbeasyadethe leverset i on

ef fi ci encyedfefRBh AP kY ¥ Al Sthab -fold as
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on to it, the @ien therfact thabfrenascraital noadecss ket Bbcks! thd BRiefidneg’ - TO
avoi d del gys_whi | dr!vi ng away, sea/%ral exit ranps can be Pl aced, which
can be suﬁ%‘('ﬁ?ﬁaﬁt‘@a AR ??‘FagSnWé'éq AGd ITEegriRpuishing syslems Asyalsectainds/ 039830
11 PCT/ CHRre) IDRAREh aeentildtionsta e asoived to a%rba%xfémefhégfgg 2 Béy%@d par ki ng

platforms conprise of elenents that can be conbined toget neans of
a consi st o il designgmitinthe teshnolggy used doiliftsafer capying peopleandon, t he
mount i ng g&odiui ck and easy. In the reverse sequence, the assenbly can be
di smantl ed again. Optionally, the cover can also be fixed on to the walls
of the building as a hanging or standing structure. The



conpl ete plant can be assenbl ed above or al so bel ow the ground. G ven the
fact that the user has no access to the decks, the energency devices such
as escape routes and fire-extinguishing systens, as also stairs, lifts,

illumnation and ventilation can be avoided to a large extent. The lift is
lifts for carrying

based on | design with the technol ogy used for
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Drawing4a Fig. 4a Tractor positions with movable lifting platform
7 Drawing4at Fig. 4a1 Tractor with roller forks operating principle
8 Drawing4a2 Fig. 4a2 Tractor positions with fixed lifing 9 10
' platform

9 Drawing4b  Fig. 4b Tractor on the lifting platform (fixed and
moving) |

10 Drawing4c Fig. 4¢ Tractor with roller forks

11 Drawing5a Fig. 5a Roller forks with two rollers

12 Drawing5b  Fig. 5a Roller forks with 1 roller and overlaid lifting
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13 Drawing6a Fig. 6a Lift with fixed lift shaft

14 Drawing6b Fig. 6b Lift and lifting platform

15 Drawing 7 Fig. 7 Parking arrangement, arrangement with short

and long platforms
16 Drawing 8 Fig. 8 Area comparison
17 Drawing 9 Fig.9a,b, ¢ Erection method and overview of design

Numbers of the components

No | Designation 28 | Push rods 57 | Rolls
Pillars 29 | Centering rails 58 | Lifting rollers
4 | Ridge support 31 | Lifting platform 61 | Liit
Lift shaft , 37 | Swivel arms 62 | Lift Shaft




16 Drawing 8 Fig. 8 Area conparison 17 Drawing 9 Fig. 9 a, b, ¢ Erection
nmet hod and overvi ew of design Nunbers of the conponents No Designation 28
Push rods 57 Rolls 2 Pillars 29 Centering rails 58 Lifting rollers 4 Ridge
support 31 Lifting platform6l Lift 5 Lift shaft 37 Swivel arns 62 Lift
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13 | Centering 43 | Slider 67 | Rail
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Stationary or nobile device and automatic process for conpact, efficient
and econom cal parking of private vehicles. 3 Technical features The
par ki ng device (Fig. 1) conprising of several pillars, rails, or colunms
(2), to which parking platforns (8) are fixed arranged in circular discs

for par ki@@ 255@0393# vate vehicles. At 1%he centre of thi %WC%O%&@&%%}M onal

arranged 1 n sever decks, stands or hangs a lift Sha]Pt I a

lift (Fig. 6A 1 Fig. 6B) with a fixed or novable lifting platform (31)

t hat can e forth, on which a nechanical push system
(tractor)Q(43;'3’fsfjhn'gl?lonai?t'H orizontal rail (tractor rail) (42), which grips
the vehicles nechanically at their wheels, centres, lifts and pulls them
on to the lifting platform (31). In the design with novable lifting
platformthi s GeRRIESPAM st in the centre (position 2). Thereafter, the Iift

travel s vehibhimk!parkifg i85 el sd6 5k cben the lift (Fig. 6a, Fig. 6b)
r(?ssé 4 deck ~dnd thrs d

reaches the cor pondi ng eck or the entire lift shaft has
rotated by the calculated angle or to the platform assigned by the

computer,,the difiin lattormis taken to this deck (position 1), in
order to 2|oush %5é588€°'8ﬁ?t°%’é“?3rki ng platformwith the tractor. Wth this

net hod argtatibearyedresiobile dewidd angidiomatiiphgeads! Rf dRmRRtct ( Effigiend)andt he
conpact ness canﬁage enhanced enornpusly vis-a-vis the conventional systens.

Wien r endRAONEMIFR PRERNG PEPHYALR VRRICIeSken back by executing the steps in the
reverse sequence and pushed on to the exit ranp (9) (tractor position 3).
OnMng toits sinplicity and nodul ar design the device assenbl ed,

di smant | efl andeshwicalfeatusesi n very quickly. To do this, no other

M L T P S
Char act erwlsicingapking platfsmey @) exreifixedhararajerr inseicbutyr dibes farcharkingtthet gri ps
the vehi clesautamt] cal Ly, har ko Ehem .kl v and eoonom cafly | @
stands or hangs a lift shaft in a conventional lift (Fig. 6A / Fig. 6B) with a fixed or
movable lifting platform (31) that can be moved back and forth, on which a
mechanical push system (tractor) (40) runs on a horizontal rail (tractor rail) (42),
which grips the vehicles mechanically at their wheels, centres, lifts and pulls
them on to the lifting platform (31). In the design with movable lifting platform this
moves first in the centre (position 2). Thereafter, the lift travels vertically to the
assigned deck. When the lift (Fig. 6a, Fig. 6b) reaches the corresponding deck
and this deck or the entire lift shaft has rotated by the calculated angle or to the
platform assigned by the computer, the lifting platform is taken to this deck
(position 1), in order to push the car on the parking platform with the tractor. With
this method and the selected, overlapping parking arrangement (Fig. 8), the
compactness can be enhanced enormously vis-a-vis the conventional systems.
When removing the vehicle this is taken back by executing the steps in the
reverse sequence and pushed on to the exit ramp (9) (tractor position 3).
Owing to its simplicity and modular design the device assembled,
dismantled and assembled again very quickly. To do this, no other constructional
measures are needed except for a connection to the power supply and a firm

ground.



again when required and the entire device can be dismantled and
re-assenbled on another location wwth mninmal effort. Furthernore, it is
al so characterised by the act that the vehicles are gripped autonatically,
mechani cally and brought to the exact initial position, in order to

transportwbtﬁgg%/%ggébnati cally and pr ec:@fal y, horizont ak%izlcﬁgéj%zo%ﬁ%?gal ly

and to rota emon the vertical ax w t hout need

pal ettes and conveyor belts. 5 Independent patent claim Automatic parKking
systemfor private vehicles with fixed parking platfornms (8) arranged in
circular discs on several decks with a central [ift (Fig. 6), the

connect et | i f tGCmaraptexisiogmafB1), a push and pull device (tractor) (Fig. 4)

and with arking and exit .ramps,, O ich.the vehicles are cantered and
posi ti oned"® 5‘3’?’%’&&{% %&qrﬂj\t.e”ﬁ%yr}gﬁ E?%\Wgtl@ggt%msitgec‘f‘?&‘i%ﬁ @l"‘oé‘&‘}’_oﬁ Yt he fact
that the peeké Hers qalokly gid pESshraldhin Rl 4 6pbidl AmarfRehaRi arbhARehitRem are
nmeasured el ectronically and transported with assistance of conputer to

y ] . :
speci al | Y4 ¥hgadepured Agd ghaentbiendevigesan Retdignentrtkang rergesenbled
accessor i g ahbier RitaBbh Sfith RiGMal Rbrt! BURh&RIIFENE is MRiNAthABL,LHE nye! ect ed
arrangenment (Fig. 8) help to achieve an essentially I gher "density of the
par ked cdhe .actistdasivghicles aresgrippedr atomatisaly, byedhaeichily antiHabughtiip a few

ovabLe S SacfAIEER, HELBLTE o B4 AR BB b

conbi ned Hovigehtadly aad destitiatiyvedd qol rsthteythefnen asvéicalnxi®) uihait hay®sdr as
hangi ng or, ructures, such that the entire systemis nobile

sg&gorti nsg S

and can #9% thfspyette %‘%éﬂ@l‘é@yprﬁﬁlﬁt%nt clains 7 Parking ranmp with centering
system (Fig. 2) WD 2006/ 039830 16 PCT/ CH2005/ 000599 Aut onmatic par ki ng
systemas per claiml, with parking ranp, which is characterised by a
cent eri nd systiddgpsendant patemgelaimhe vehicle to the middl e of

Automatic parking system for private vehicles with fixed parking platforms (8)
arranged in circular discs on several decks with a central lift (Fig. 6), the
connected lifting platform (31), a push and pull device (tractor) (Fig. 4) and with
parking and exit ramps, on which the vehicles are cantered and positioned
automatically.

This parking system is characterised by the fact that the vehicles are
gripped automatically in mechanical fashion, are measured electronically and
transported with assistance of computer to specially arranged parking platforms
(8), without making use of accessories like palettes, such that this parking
method and the selected arrangement (Fig. 8) help to achieve an essentially
higher density of the parked cars.

The design is also characterised by the fact that only a few movable parts
are needed, which are restricted only to the lift (61), tractor (40), and the parking
ramps (22) and the components can be combined together and screwed quickly
and easily in modular layout as hanging or supporting structures, such that the

entire system is mobile and can be reused.

6 Dependent patent claims

7 Parking ramp with centering system (Fig. 2)



this ranp by neans of two guide rails (21). These rails are equipped with
rollers that prevent the wheels fromramm ng against them w thout using
any nechanical drive for the purpose, such that these guide rails are
mechanically connected with one another through sw vel arns (37), push

rods (28)wanfoscBR4ering rails (29), m@iCh are thus i”P@{@%?&ﬁ%bb&m.

position. These rails, kept under tension with springs , exercise
pressure against the mddle of the parking ranp, such that these are
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lifting platform (_313, characterised by the fact that tﬁl S on one hand can
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chglroac'g erzlrﬁgé’(?gl‘}ip Ve E KFH;;FE g?rﬁ'@r}tn?%c'{ sU ﬁgwt & theiegkiteese g¢mepi ng and
pushi ng sygéteat symniBvielghndosh Euémﬁe higig \f/ﬁh aRhAEEE iAMNe inﬁd&evﬁb' e in

order to pul| the vehicles on the lifting platformor to push themfrom
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the side via an
8 Lift shaft and lifting platform (Fig. 3)
Automatic parking system as per claim 1 with a lifting platform (31), characterised
by the fact that this on one hand can be moved forward and back horizontally,
and on the other can rotate laterally along the vertical axis and also has the
suitable shape and dimensions, so that it can move below the parked front of the
car and can join the parking platforms (8) arranged in circle, as also the parking
ramps (22} and the exit ramp (9). The lifting platform is also characterised by the
fact that the tractor (40), a mechanical gripping and pushing system, is mounted
on a rail which is cantered and is movable, in order to pull the vehicles on the
lifting platform or to push them from this on to other platforms. As an alternative
the lifting platform can be connected permanently with the lift. Similarly, as an
alterative, the lift, together with the lift shaft can be designed such that it can
rotate on the vertical axis. (Fig. 4a, 31). This is then characterised by the feature
that it can be rotated with rollers between the pillars of the Iift shaft (Fig. 6b, 65,
68 Fig. 9c¢, 68) and parking platforms guided on the side via an
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pneumatic drive (Z9, Fig9c, 69), electronically controlled, along the
vertical axis. This ensures an exact cantering and | ess gaps between the
lifting platformand the parking platform 9 Tractor (Fig. 4) Automatic

par ki ng syglpmapser claiml is chargcterised by the fP%%CI—FZPtﬂStIOOtO% _

vehicles are gripped, cantered and noved on their wheels, W thout Using
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t he par ki $fihtioliad, alppe dhe verticalk awds.\fiis pRSUrGE BN @@ct cantbing Aod kess gagis s)  (44)

t hat , t | d [ th t
some oxt g er s BEPGRBEN SRR BB (Ol er " ingers (46),

whi ch are pushed under the wheels, fixes the vehicle and pulls or pushes
it in thegdesi.ié_ed %O(?'ti n. 10 Roller fork (Fig. 5) Automatic parking
syst em as” per Pgt I@Hdr acteri sed by the fact that the vehicle is

gri pped, Ahtﬁhﬁﬂic%&kﬁ?s%@erﬁr’a@ﬁéhc Re| invichBraptdrRbb &y HRY Kad 4Rt tHeach
conprising of two roller fingers (46) with horizontal rollers on its
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whi ch carFractert(higr ¢, #0).ligon(d rdil fixeg indhé emigdiesd)the difithgt plaverin (81)o@nt he

wheel of the.vehicl en pulled together and |ift it thereby. ' The lifting
rollers cthl?’ }tJHngﬁpﬁ&%nv%@%ﬁgq h equ{glf‘ﬁééﬁ’paﬁ@sﬁﬁﬁéﬂtlt W_f‘SellShe
rollers, with 660 riiRs ﬁwéaabmb)qm fHel cCBANPREAd, itReleBy ldeRtES th&Caf Bkt 58,
Fig.4al, 46).  In this case the lifting roller conprises of a segnment of a

rol ler, vHICRIFEHIDFEF 10 SRENS GKicet valldfonadorkeel4Pdrrchfhayingrernellest a
barrel, qmgahd ?%)?Wé@h&hblﬁ adPundGRBUGHAUI 8L B dsSthESlenidte SRLABE drhe

bearing surface of the whee 11 Parking platform arrangenent” and parking
met hod ( uphes it ifitle desired position.

10 Roller fork (Fig. 5)

Automatic parking system as per claim 1 characterised by the fact that the
vehicle is gripped, lifted and pushed on each wheel with a roller fork (45), each
comprising of two roller fingers (46) with horizontal rollers on its rollers (57).

This roller fork (45) is characterised by the feature that it is fixed in such a
way at a rail (forked rail) (44) that its two roller fingers, comprising of one or two
rollers (57) running on the platform, which carry a third roller (lifting roller) (58)
and travel below the wheel of the vehicle when pulled together and lift it thereby.
The liiting rollers can run either on a separate axis between and parallel to the
rollers, or can be overlaid on this concentric to the roller (Fig.5a, 58, Fig.4a1, 46).
In this case the lifting roller comprises of a segment of a roller, which runs over
the roller and has the form of a segment of a barrel, on which a straight or a

concave plate is set to enlarge the bearing surface of the wheel.

11 Parking platform, arrangement and parking method (Fig. 8, Fig. 9)



WO 20061039830 18 PCT/ CH2005/ 000599 Automatic parking systemas per claim
1 wth a parking arrangenent and a correspondi ng parking platform (8),
characterised by the fact that by using the conical or oval front sections
of the nodern autonobiles, with correspondi ng dinensions and specific

assi gnmeny,+Shodiftgsag t he veh| cles can Qﬁopar ked corrpac1i:,|:;|L/C§||28I§\5IlI g%l de,

when these are cantered precisely and ved automatica usi ng
pal ettes or simlar aids, the parking platfornms have a speC|f|c ba5|c

shape anda@Rnaitic AIRMENEydtéimas gewwn qi a/ﬁhagg)a@&m et dmy gt 0 30

degr ees and t he opti nmimspace assigned to t s W th a corrput er,
Wnen br oawreawondmgmrmgl mjaé@'m é&)eldneradh@"lsedrbyeﬁm)mm rtgaqolay kising {hesi tions.

such r .char erised b he f.act Eat the r ct angul ar
par ki ng éé}‘i‘é’“‘i 0:)rv Bo% ?%Uf’ﬂ% q?cthﬁtm8§3@s QRIS < vt ?fHF%ﬁPﬁQ MGnd very
| | ttle spdicens®nsnandedpdaiic nEsspmyErtnef ans, fm@ veRidREROCBhNGe pHFKe@er nor e,
is al so possible t ge vmthout vertical and hori zontal rails, which
reduce sp%?d&p??cﬁ Yt ﬁ@eug)gmsgye, aivbgn these are cantered precisely and moved
automatically without using patettes or similar aids, the parking platforms have a
specific basic shape and an arrangement in a circular disc and at an angle of 15
to 30 degrees and the optimum space is assigned to the cars with a computer,
when broad and narrow vehicles receive the corresponding parking positions. As
such the arrangement is characterised by the fact that the rectangular parking
areas overlap with the front edges and the side margins, and very little space is
needed for manoeuvring and for transporting. Furthermore, it is also possible to
manage without vertical and horizontal rails, which reduce space in the usable

area.



