SPECI FI CATI ON Mul tistory Parking System FI ELD OF THE
| NVENTI ON The present invention relates generally to a nmultistory
par ki ng systemfor receiving cars in a nultistory manner, particularly to
a-device associated with the entrance/exit section thereof. BACKGROUND
OF THE | NVENTI ON In a conventional multistory parking system as
showmn in Fig. 10, a plurality of parking stories 81A - 81C each have a
hori zontal transport passage 83 for a transport carriage 82 to nove

t hereal ong, and a plurality of parking chanbers 84 are defined on each
side of the horizontal transport pSBEGQUEISATION

Multistory Parking System

FIELD OF THE INVENTION

The present invention relates generally to a multistory
parking system for receiving cars in a multistory manner,
particularly to a device associated with the entrance/exit

sgction thereof.

BACKGROUND OF THE INVENTION

In a conventional multistory parking system, as shown
in Fig. 10, a plurality of parking stories 81A - 81C each have
a horizontal transport passage 83 for a transport carriage 82
to move therealong, and a plurality of parking chambers 84 are
defined on each side of the horizontal transport passage 83.
And it is arranged that cars can be carried in and out between
the transport carriage 82 and the parking chambers 84. Some
of the parking chambers 84 are converted into a.lifting space
85 extending across the individual parking stories 81A - 81C,
and a lifting device 86 having a lifting stand 86a is
installed in said lifting space 85. On the other hand, an
entrance/exit story 81D having an entrance section 87 and an
exit section 88 is formed with an entrance passage 87a and an
exit passage 88a corresponding to the construction of the
building.

In this connection, in a building having a multistory

parking system, the position of pillars and the disposition of



And it is arranged that cars can be carried in and out between the
transport carriage 82 and the parking chanbers 84. Sone of the parking
chanbers 84 are converted into a lifting space 85 extending across the

i ndi vi dual parking stories 81A - 81C, and a lifting device 86 having a
lifting stand 86a is installed in said lifting space 85. On the other

hand, an entrance/exit story 81D having an entrance section 87 and an

exit section 88 is formed with an entrance passage 87a and an exit passage

88a corresponding to the construction of the building. In this
connect i ohhernsarhothdesgahavgngatlpulimitedybypahki pgecaysaem the position
of pillars and the disposition of 2

ot her stcovstrustioce gfetheybhihdind.byThheeforeli 4t isodesiuebilentbhtt he

buil ding. Therefore, it is desirable that
the construction of a multistory parking system be such that
it allows smooth entrance and exit of cars, applicable to all
types of space. For example, if the building has an
incidental facility which lies forward in the direction of
exit, it is necessary to start a car obliquely from the exit
section at the time of exit. Further, if the entrance passage
87a and the exit passage 88a are formed in a direction which
differs from the direction in which a car assumes its entering
attitude, it is necessary for the car to change its direction
of movement. .

In these cases, according to the prior art, it has been
common practice to provide a turntable in the entrance section
87 or the exit section 88.

This turntable device, however, is on a large scale,
requiring a large installation space. If such installation
space is not available on account of the limitations imposed
by the building, it is impossible to install the turntable

device.

DISCLOSURE OF THE INVENTION

The present invention has for its object the provision
of a multistory parking system which, even in the case where a
turntable device cannot be installed in the entrance section
or the exit section, ensures safe entrance and exit as it

allows the car in its exiting state to change its direction of



the construction of a nmultistory parking systembe such that it allows
smooth entrance and exit of cars, applicable to all types of space. For
exanple, if the building has an incidental facility which lies forward in
the direction of exit, it is necessary to start a car obliquely fromthe
exit section at the tine of exit. Further, if the entrance passage 87a
and the exit passage 88a are forned in adirection which differs fromthe
direction in which a car assunes its entering attitude, it is necessary

for the car to change its direction of novenent. _ In these cases,
accor di ngndverdret prior art, it has been conmon practice to provide a _
turntable in the entrance section 87 or the exit section 88. Thi s

turnt abl e devi ce, Thaehieve ithien objeutge tdoal mventeipt rdextmibed digh |
installation space. If such installation space is not avail able on account
of the |iGdaimibnks i apuskdistory lpatiuinglisysten ¢omprisiysy bla plutabiey |
the turntable device.
of parking stories having transport carriage devices capable
of moving along a plurality of parking chambers to carry cars
into énd out of these parking chambers; an entrance/exit story
having an entrance/exit device disposed therein; and a lifting
device having a lifting stand capable of moving up and down
between the individual parking stories and the entrance/exit
story and capable of receiving and delivering cars from and to
the transport carriage devices; said multistory parking system
being characterized in that it further comprises: a turning
table device mounted on the lifting frame of said lifting
stand to be freely turnable around a vertical axis; and a car
turning space defined in a predetermined position partway in
the lifting transport passage of the lifting stand and adapted
to turn the turning table device so as to turn a car mounted
thereon; said turning table device comprising a'turning frame
supported on the lifting frame to be freely turnable through a
turning shaft, a turning drive unit for turning said turning
frame, and a pair of conveyor devices for mounting a car
thereon to be transportable through wheels by means of an
endless moving body arranged to be freely movable along the
upper and lower surfaces of said turning frame.
According to the above arrangement, since a car can be

turned by utilizing the car turning space while the lifting

stand is moving up and down, there is no need for a turning



DI SCLOSURE OF THE | NVENTI ON The present invention has for its

obj ect the provision of a nultistory parking systemwhich, even in the
case where a turntable device cannot be installed in the entrance section
or the exit section, ensures safe entrance and exit as it allows the car
inits exiting state to change its direction of _ _ _

3 novenent . To achieve this apject, the invention described in
CGaimlis a multistory parking systemconprising: a plurality of parking
stories having transport carriage devices capable of moving along a _
pluralitysprceatikitige cdrtteice lexORIdecRs®; tHi®, addnelei ot asLrPphdi N9

chanbers; an entrance/exit story having an entrance/exit device di sposed

therein;, syastem|cddn ibe inkvalkedait g spddd tsnging atghmapabl uSha®yi Ng up

and down since the endless moving body of the conveyor device is
disposed to extend along the upper and lower surfaces of the
frame, the conveyor to be turned and the frame can be reduced
in height in their entirety so that they can be turned without
interfering with other members by utilizing a space which
allowing a limited lifting transport space.

The invention as described in Claim 2 is an entrance/

exit device for a multistory parking system comprising: a
plurality of parking stories each having a plurality of
parking chambers defined therein; a lifting device having a
lifting stand capable of moving up and down over an exit
section from which cars are carried out; front and rear wheel
conveyors disposed in the entrance/exit section and capable of
receiving a car from the lifting stand; and an exit attitude
adjusting device for turning a car by sliding the wheels,
after stopping one conveyor, by a driving force broduced by
the other conveyor; said exit attitude adjusting device
comprising a first caf body detecting device for detecting a
car body disposed on a transport passage of one of the front
and rear wheel conveyors, a second car body detecting device
for detecting a car body on a transport passage of the other
conveyor at a position nearer to the delivery side than the
first car body detecting device, and a car starting direction

control device which, after one of the conveyors has been

stopped on the basis of a detection signal from the first car



bet ween the individual parking stories and the entrance/exit story and
capabl e of receiving and delivering cars fromand to the transport
carri-age devices; said nultistory parking system being characterized in
that it further conprises: a turning table device nounted on the lifting
frame of said lifting stand to be freely turnable around a vertical axis;
and a car turning space defined in a pgedeterm ned position partway in
the lifting transport passage of the lifting stand and adapted to turn the
turning table device so as to turn a car nounted thereon; said turning
tabl e denbge detipetingodevicepi sfopsatRe ouhportenvepotrhenl thei Bgshisanme to
be freely turnable through a turning shaft, a turning drive unit for
turni ng ofii d Hetechgonf sagealafidom pher se€ondneeyobodgvdetectibngnounti ng a
car thereon to be transportable through wheels by nmeans of an endl ess
movi ng bdeyiaeranged to be freely novable along the upper-and | ower
surfaces of said turning frane. According to the above arrangenent,
since a car can Becordingdtoytheiaboyegarnengemerty nthg ephteatbitadehe

lifting stand_ is noving up and down, there is no need for a_turning
adjusting device makes it possible to slide the wheels of a

car on the conveyors and turn and stop the car by shifting the
time to stop the conveyor devices on the basis of detection
signals from the two car body detecting devices during
tranSpért of the car with the front and rear wheels placed on
the conveyor devices.

Therefore, even if there is an obstacle in the
direction of exit, the car can be stopped in a tilted attitude
to clear the obstacle in he direction of linear movement of
the car; thus, the car can be safely carried out of the exit
section without using a large-scale apparatus such as a
turntable.

Further, the invention described in Claim 3 is an exit
device for a multistory parking system as set fofth in Claim
2, wherein the first and second car body detecting devices are
each composed of a phétoelectric detecting device which
detects a car body when the latter crosses its opticél axis,
the first car body detecting device has its first optical axis
disposed across and over one of the conveyors and in a
direction orthogonal to the transport direction, and the
second car body detecting device has its second optical axis
disposed across and over the other conveyor and inclined in a

direction in which cars are started to move.



4 space in the entrance/exit section; thus, a nultistory parking system
can be installed in a space saving manner. Further, since the endless
novi ng body of the conveyor device is disposed to extend al ong the upper
and | ower surfaces of the frane, the conveyor to be turned and the frame
can be reduced in height in their entirety so that they can be turned
without interfering with other nmenbers By utilizing a space which
allowing a limted lifting transport space. The invention as
described in Caim2 is an entrance/ exit device for a multistory parking
system conpri si ngacaorglingatot yhef apevki agrahgemeatgaehehagengfaapl urality
of parking chanbers defined therein; a lifting device having a |ifting
st and capphbetoeflemtyicg depestdrddnwn theecaznbexdyt detectiag teoicehwdithcar s
are carried out; front and rear wheel conveyors disposed in the
ent rance/ étist opeédradn axi¢ expebdéngf longitudinally of the car when the
conveyor is stopped makes it possible to correctly detect the
car to be turned; thus, the car can be correctly turned and
stopped, the safety being high.
Further, the invention as described in Claim 4 is an
entrance/exit device for a multistory parking system
comprising: a plurality of parking stories each having a
plurality of parking chambers defined therein; a lifting
device having a lifting stand capable of moving up and down
over an exit section from which cars are carried out; front
and rear wheel conveyors disposed in the entrance/exit section
and capable of receiving a car from the lifting stand; and an
exit attitude adjusting device for turning a car by sliding
the wheels, after the stoppage of one conveyor, by a driving
force produced by the other conveyor; said exit attitude
adjusting device having installed thereon, a first car body
detecting device disposed on a transport passage for one of
the front and rear wheel conveyors for detecting a car body, a
timer for measuring the time from the time one conveyor stops
to the time the other conveyor stops, and a car starting
direction control device which, after one of the conveyors has
been stopped on the basis of a detection signal from the first
car body detecting device, stops the other conveyor by means

of said timer.

According to the above arrangement, the same effects as



receiving a car fromthe lifting stand; and an exit attitude adjusting
device for turning a car by sliding the wheels, after stopping one
conveyor, by a driving force produced by the other conveyor; said exit
attitude adjusting device conprising a first car body detecting device for
detecting a car body disposed on a transport passage of one of the front
and rear wheel conveyors, a second car bpdy detecting device for detecting
a car body on a transport passage of the other conveyor at a position
nearer to the delivery side than the first car body detecting device, and
a car stathose of renéi Ditvesoidn obf deYate 1héam, baf setadnedof the conveyors

has been stopped on the basis of a detection signal fromthe first car
5 body detecting device, stops the other conveyor on the basis of a
detection signal fromthe second car body detecting
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a complete plan view of a parking story of a
multistory parking system according to the present invention;
Fig. 2 is a complete side view, in section, of said
multistory parking system;
Fig. 3 is a complete plan view of the entrance/exit
story of said multistory parking system;
Fig. 4 is a side view, in section, of the lifting stand
of said multistory parking system;
Fig. 5 is a front view, in section, of the lifting
stand of said multistory parking system;
Fig. 6 is a plan view of the lifting stand of said
multistory parking system;
Fig. 7 is a perspective view of the transport carriage
device of said multistory parking system;
Fig. 8 is an enlarged plan view showing fhe
entrance/exit section of said multistory parking system;
Fig. 9 is a pian view of the exit section of said
multistory parking system; and

Fig. 10 is a perspective view showing a conventional

multistory parking system.

DESCRIPTION OF EMBODIMENTS
A multistory parking system according to the present

invention will now be described with reference to Figs. 1 - 9.



device. . According to the above arrangenent, the exit attitude
adj usting device nakes it possible to slide the wheels of a car on the
conveyors and turn and stop the car by shifting the tinme to stop the
conveyor devices on the basis of detection signals fromthe two car body
detecting devices during transport of the car with the front and rear
wheel s pl aced on the conveyor devices. g Therefore, even if there
is an obstacle in the direction of exit, the car can be stopped in a
tilted attitude to clear the obstacle in he direction of |inear novenent

of the car; thusphidemerisedrPopEABhy Spstérd &sitsidwn hinerigs. secan@n
W thout using a |large-scal e apparatus such as a turntable.

Further, jhejknygethpiedebgrubelizingl ehe) prédebormined spaceeofothe
nultlstory par ki ng systemas set forth in aim 2, wherein the first and
second Caétbﬁﬂesdefeatbﬁgldﬁngpepankbngeatbrreapased 2D hephgt definedic
detecting device which detects a car body when the |atter crosses its
opti cal aknssaid stories, the uppermost parking story 2D being formed
with an entrance/exit story 3. And each of the parking
stories 2A - 2D is provided with a transport carriage device 5
disposed for movement along a linear horizontal transport
space 4, and a plurality of parking chambers 6A -6C disposed
on both sides of the horizontal transport space 4 and within a
range in which they do not interfere with the pillars or
structures of the building. Further, at a position remote
from the horizontal transport spaces 4, there is defined a
lifting transport space 7 communicating with the parking
stories 2A - 2D and the entrance/exit story 3, and a lifting
device 9 having a lifting stand 8 is installed in said lifting
transport space 7. The reason for selecting this arrangement
is that if it is installed clear of the pillars or attached
structures, it cannot be disposed in contact with the
horizontal transport space 4 or lifting transport space 7
because of the constrﬁction of the building 1. However, it
could be optionally installed. The entrance/exit story 3, as
shown in Fig. 3, has an entrance section 11 and an exit
section 12 formed on opposite sides of the lifting device 9,
and an entrance passage 13 leading to the entrance section 11
and an exit passage 14 which allows a car to start from the

exit section 12.

The details of this multistory parking system will be



the first car body detecting device has its first optical axis disposed
across and over one of the conveyors and in a direction orthogonal to the
transport direction, .and the second car body detecting device has its
second optical axis disposed across and over the other conveyor and
inclined in a direction in which cars are started to nove.
6 According to the above arrangenent, the use of a photoelectric
detector in the car body detecting device with its optical axis extending
| ongi tudinally of the car when the conveyor is stopped nmakes it possible
to corredésyrileé@chelde. car to be turned; thus, the car can be correctly
turned and stopped, the safety being high. Further, the invention
as described i n Thaiparkirsg arhamdrsangk/€x6¢ defimsd fin eachildf stlosy
par ki ng system

parking stories 2A - 2D comprise first parking chambers 6A

each adapted to receive a single car, second parking chambers

6B each adapted to receive two cars, and a third parking

chamber 6C installed in the innermost region of the 1lifting

transport space 7 to receive a car directly from the lifting

stand 8 and deliver it thereto, making effective use of the

space provided by the construction of the building. An

intermediate shelf 21 capable of receiving a single car is

installed between the lifting transport space 7 and the

horizontal transport space 4. Further, the first and second

parking chambers 6A and 6B are each provided with a driven

type (free rotation type) parking chamber conveyor device 22A

composed of a front wheel slat conveyor 22a and a rear wheel

slat conveyor 22b. Further, the intermediate shelf 21 and the

third parking chamber 6C are each provided with an externally

driven type parking chamber conveyor device 22B composed of a

front wheel slat conveyor 22a and a rear wheel slat conveyor

22b and an intermediate conveyor device 22C.

In the transport carriage device 5, as shown' in Fig. 7,

the carriage frame 23 has mounted thereon a driven type

carriage conveyor device 24 composed front and rear wheel slat

conveyors 24a and 24b and driven by a carriage conveyor

driving motor 25. 1Installed on opposite sides of the carriage

frame 23 are power transmission devices 26 driven for rotation

and adapted to transmit power to the free rotation type



conprisi-ng: a plurality of parking stories each having a plurality of
par ki ng chanbers defined therein; a lifting device having a lifting stand
capabl e of nmoving up and down over an exit section fromwhich cars are
carried out; front and rear wheel conveyors disposed in the entrance/exit
section and capable of receiving a car fromthe lifting stand; and an

exit attitude adjusting device for turnipng a car by sliding the wheels,
after the stoppage of one conveyor, by a driving force produced by the

ot her conveyor; said exit attitude adjusting device having installed

t her eon, parkingt chambéodgondeyert dagidevl2R dosphaedthe dattesspert passage
for one of the front and rear wheel conveyors for detecting a car body, a
timer fodrivesufongrohationg Sabd) poweri heavamissnonydeviceps26to the tine
t he other conveyor stops, and a car starting direction control device

whi ch, aenabling bhet hewesnfrowr th@acarpdagescopperosndenacpadistof be
detection signal fromthe first car body detecting device, stops the other
conveyor tEgngRiktedotoskhg ppriing chamber perveyPHgdevicRe2dBove

arrangenent, the sane effects as _ ) .
effect delivery of cars between the transport carriage device

5 and the first and second parking chambers 6A, 6B.

The lifting stand 8 of said lifting device 9 is
provided with a turning table device 51 equipped with a
conveyor for reversing a car for 180° in a predetermined car
space of the lifting transport space 7. That is, as shown in
Figs. 4 through 6, a lifting frame 53 liftably supported by a
lifting drive unit 52 through a wire rope has a shaft 54
supported in a bearing for rotation around its vertical axis.
And a frame 55 is attached to the upper end of said shaft 54
and a ring gear 56a is fixed on the intermediate region of
said shaft 54. PFurther, mounted on the lifting frame 53 is a
drive unit 56 comprising a driving motor 56a, a driving gear
56c driven by said driving motor 56b through a sbeed reduction
mechanism, and said ring gear 56a meshing with said driving
gear 56c.

A lifting stand conveyor device 57 comprises a pair of
slat conveyors 57A, 57B, disposed in the front and rear
positions on the frame 55, for mounting the front or rear
wheels of a car thereon. This lifting stand conveyor device
57 has a plurality (three in the figure) of sprockets 57b
rotatably supported on a rotary shaft 57a on each side of the

frame 55, with chains 57c¢ extending between and entrained



7 -those of the invention of Claim2 can be attai ned. BRI EF DESCRI PTI ON
OF THE DRAW NGS Fig. 1 is a conplete plan view of a parking story
of -a- multistory parking systemaccording to the present invention;
Fig. 2 is a conplete side view, in section, of said nultistory parking
system Fig. 3 is a conplete plan view of the entrance/exit story
of said nultistory parking system 11 Fig. 4is a side view, in
section, of the lifting stand of said nmultistory parking system
Fig. 5is afront view, in section, of the lifting stand of said
mul ti st oayopadkthg spsbekets 57b dispbged6onsopppbdbevieddest tBadl afting
stand of said nultistory parking system

number of slat bars 57d are disposed to extend between the

front and rear chains 57c.

Further, a conveyor driving motor 57e is operatively
connected to the rotatable shaft 57a belonging equally to the
slat conveyors 57A, 57B through a speed reduction mechanism,
said conveyor driving motor 57e driving both said slat
conveyors 57A and 57B. Said slat bars 57d are so arranged
that they are moved along the upper and lower surfaces of the
frame 55 as they are guided by the chains 57c, the greater
part of the frame 55 being received between the upper and
lower slat bars 57d of the lifting stand conveyor device 57,
the whole of the frame 55 including the lifting stand conveyor
device 57 being constructed in reduced bulk. Auxiliary
rollers 57f are installed in the ends of the slat conveyors
57A, 57B.

Therefore, carrying cars into and out of the parking
system can be effected by selecting one of the parking stories
2A - 2D which is a predetermined car space and in which the
third parking chamber 6C (including the intermediate shelf 21)
is vacant, and stopping the lifting stand conveyor device 57
in the car space position where it does not interfere with the
parking chamber conveyor device 22, the frame 55 through 180°
by the drive unit 56 so that the car on the lifting stand
conveyor 57 can be easily reversed; in this manner, a 180°

reversal is made between the parking system entering attitude

and the parking system leaving attitude.



Fig. 7 is a perspective view of the transport carriage device of said

mul tistory parking system Fig. 8 is an enl arged plan vi ew show ng
the -entrance/exit section of said nmultistory parking system Fig.
9 is a plan view of the exit section of said nultistory parking system
and Fig. 10 is a perspective view show ng a conventiona

mul tistory parking system DESCRI PTI &N OF EMBODI MENTS A
mul ti story parking systemaccording to the present invention will now be
described with reference to Figs. 1 - 9.

8 Thi s mHbt tRipaYpREKkKhGICREMbER 68SdsBpYBelinohi ghe dppogitd. IS

installed by utilizing the predeterm ned space of the
side of lifting transport space 7 with respect to the

intermediate shelf 21 has the driven type parking chamber
conveyor device 22B having a driving motor (not shown) and is
capable of receiving a car from the lifting stand 8 and
delivering it thereto.

As shown in Figs. 8 and 9, an entrance conveyor device
61 comprising a front wheel slat conveyor 6la and a rear wheel
slat conveyor 61b is disposed at the entrance section 11 of
said entrance/exit story 3, making it possible to transfer a
car onto the lifting stand 8.

Further, an exit section 12 also has an exit conveyor
device 62 comprising a front wheel slat conveyor 62a and a
rear wheel slat conveyor device 62b, making it possible to
receive the car from the lifting stand 8 and carry it out.

Since the exit passage 14 is constructed to extend
below the entrance passage 13, it is easy to move the car
along the exit passage 14 by starting it from tﬁe exit section
12 after backing it once from the exit section 12. However,
there is a structure T attached to the building 1 in the
direction of backward linear movement of the car from the exit
conveyor device 62, so that the car has to be backed while
turning the steering wheel; thus, there is a problem of
safety.

Therefore, in this embodiment, a car body attitude
adjusting device 63 is installed on the exit conveyor device

62 to allow exit while moving the car linearly backward.



stories -of a building, parking stories 2A - 2D being defined in said
stories, the uppernost parking story 2D being fornmed wth an entrance/exit
story- 3. And each of the parking stories 2A - 2D is provided with a
transport carriage device 5 disposed for novenent along a |inear _

hori zontal transport space 4, and a plurality of parking chanbers 6A -6C
di sposed on both sides of the horizontgi transport space 4 and within a
range in which they do not interfere with the pillars or structures of the
buil ding. Further, at a position renote fromthe horizontal transport

spaces 4, there ithideCatetbody bittliitide! GdjuRihgSPRvecé GEMELNOGR! ihe W th
the parking stories 2A - 2D and the entrance/exit story 3, and a lifting

devi ce 9wheeldy tod lglfilden®ns ithied X iits donstedidredldviicenied o ttiuig thearsort

space 7. The reason for selecting this arrangenent is that if it is

i nst al | edboddyedm ahhdthd tpidilsplaces atheactep poistiddiion esn thie c@arotwhesl

di sposed in contact with the horizontal transport space 4 or lifting

t r anspor s lsyfaconveyoar £2de tof onee dosmsitmean @f dthet Heandi whieed Blatowever,

it could be optionally installed. The entrance/exit story 3, as
conveyor 62a. '

More particularly, the car body attitude adjusting

device 63 comprises a first car body detecting device 64
composed of a photoelectric detecting device which, at a
predetermined position above the front wheel slat conveyor
62a, forms a first optical axis S1 on a central lower
photoreceiver 64b from an upper front phototransmitter 64a in
a direction orthogonal to the direction of transport, a second
car body detecting device 65 composed of a photoelectric |
detecting device which, at a predetermined position above the
rear wheel slat conveyor 62b rearwardly of said first car body
detecting device 64 in the direction of transport, forms a
second optical axis S2 over an upper rear photoreceiver 65b
disposed at a central lower position from an upﬁer rear
phototransmitter 65a as seen in the direction of exit (in the
direction in which thé rear portion of the car body turns to
the right), and a starting direction control device 66 which,
on the basis of the detection signals from the first and
second car body detecting devices 64 and 65, operates the
front wheel driving motor 62c of the front wheel slat conveyor
62a and also operates the rear wheel driving motor 62d of the

- rear wheel slat conveyor 62b.

Therefore, when a car transported from the exit



shown in Fig. 3, has an entrance section 11 and an exit section 12 forned
on opposite sides of the l[ifting device 9, and an entrance passage 13
| eadi-ng to the entrance section 11 and an exit passage 14 which allows a

car to start fromthe exit section 12. The details of this
mul tistory parking systemw || be 9
descri bed bel ow The parking chanbers 6A - 6C defined in each of

the parking stories 2A - 2D conprise first parking chanbers 6A each
adapted to receive a single car, second parking chanbers 6B each adapted
to receiyénirePoeatiéviesde2 thosdepatkengirsbaspeical anrsisabledoi Bet he

I nnernost region of the lifting transport space 7 to receive a car

di rect| ydéteoteliebyi thenfirst acdr8badd deteveingt dehdcet 64, makengrehtecti ve

use of tggeel driving motor 62c is stopped by the starting direction
control device 66 on the basis of the detection signal. Then,
a transport force provided by the rear wheel slat conveyor 62b
is applied to the car body through the rear wheels and the
front and rear wheels slip on the slat bars of the exit
conveyor device 62, whereby the car body is turned around the
front wheels. And when the rear portion of the car body
crosses the second optical axis S2, the rear wheel slat
conveyor 62b is stopped on the basis of the detection signal
from the second car body detecting device 65. Thereby, the
car is stopped in the turned attitude with no attached
structures found in the direction of rear linear movement.

How to enter and leave the multistory parking system of
the above construction will now be described.

(1) A car coming in from the entrance passage 13 is
stopped on the entrance conveyor device 61 in thé entrance
section 11. After the driver has got off the car, the
entrance conveyor device 61 and the lifting stand conveyor
device 57 are driven to transport the car from the entrance
section 11 onto the lifting stand 8 of the lifting device 9.

(2) The lifting stand 8 is lowered along the lifting
transport space 7 until it is stopped at one of the car
spaces corresponding to the parking stories 2A - 2D where

there is no car received in the third parking chamber 6C. And

the turning table device 51 is driven to reverse the car



space provided by the construction of the building. An internediate shelf
21 capable of receiving a single car is installed between the lifting
transport space 7 and the horizontal transport space 4. Further, the first
and second parking chanbers 6A and 6B are each provided with a driven
type (free rotation type) parking chanber conveyor device 22A conposed of
a front wheel slat conveyor 22a and a rqgr wheel slat conveyor 22b.
Further, the internediate shelf 21 and the third parking chanber 6C are
each provided with an externally driven type parking chanber conveyor

devi ce 22thxougosesiobf. a ardd dt iehadlf tddior AbRMAd 42 Y ihtetriedRd
sl at conveyor 22b and an internedi ate conveyor device 22C. In the

t ranspor tof athe qomrkitng cetdries Rhowebn Fig. 7, the carriage frane 23 has
nounted thereon a driven type carriage conveyor device 24 conposed front
and rear wheel sl@) The eliditsinylastaant Zdnveybirrdersicd s A axid rtlege
conveyor driving notor 25. Installed on opposite sides of the carriage
frame 23 inte Fate eepverdndelide s22Qcare | deivénrto ot zansfer atie adapt ed
to transrgatr pfol\‘/\(/)enrl él?et]r.]int]-c.{r?ge srt-?;:?élsontéyilzoﬁe intermediate shelf 21.

Further, the transport carriage device 5 is stopped opposite

the intermediate shelf 21, and the carriage conveyor device 24

of the transport carriage device 5 and the intermediate

conveyor device 22C are driven so that the car is transferred

from the intermediate conveyor device 22C to the transport

carriage device 5.

(4) The transport carriage device 5 is moved along the
horizontal transport space until it is stopped opposite the
first or second parking chamber 6A or 6B which is intended.

And the carfiage conveyor device 24 is driven while the
parking chamber conveyor device 22A is driven by the power
transmission device 26, so that the car is carried to the
parking chamber conveyor device 22A from the cafriage conveyor
device 24.

Of course, the first to third parking chambers 6A - 6C
have respective addresses allotted thereto, and the addresses
are controlled by the central control device of the multistory
parking system on the basis of known entrance detection
signals, whereby cars can be correctly distributed in spite of
the fact that the first parking chambers 6A which differ in

the number of cars parked therein from the second and third

parking chambers 6B and 6C are intermingled with the latter.



10 par ki ng chanber conveyor device 22A so that the latter is driven for
rotation, said power transm ssion devices 26 enabling the power fromthe
carriage conveyor device 24 to be transmtted to the parking chamber
conveyor device 22A to effect delivery of cars between the transport
carriage device 5 and the first and second parking chanbers 6A, 6B

The lifting stand 8 of said lifting devige 9 is provided with a turning
tabl e device 51 equi pped with a conveyor for reversing a car for 180[err]a
predeterm ned car space of the lifting transport space 7. That is, as

shown in Figs. 4$§grcwb Peawihg fthe gpdFRiRg SSystémpbthe stpawspett by a
lifting drive unit 52 through a wire rope has a shaft 54 supported in a
bearing fearfohgéi @8vaseundiit styppélicepporite thadparkingechamberat 6Ached

to the upper end of said shaft 54 and a ring gear 56a is fixed on the

i nt er redi ggewhégeovhef intended car has been received. And the carriage
conveyor device 24 is driven while the parking chamber
conveyor device 22A is driven by the power transmission device
26, whereby the car is carried from the parking chamber
conveyor device 22A to the carriage conveyor device 24.

The car received in the innermost region of the second
parking chamber 6B will be carried out after the other car has
been transferred to the vacant parking chamber 6A or 6B by the
transport carriage device 5.

In addition, in the case of a parking system having a
parking chamber 6B capable of receiving two cars, a vacant
space sufficient to receive one car must be prepared in order
to temporarily receive the innermost but one car. 1In this
embodiment, however, the intermediate shelves 21 of the other
parking stories 2A - 2D can be utilized as standby spaces;
therefore, all of the parking chambers 6A - 6C in each parking
story can be used to receive cars.

(6) And aftef the transport carriage device 5 has been
moved to the intermediate shelf 21 and stopped there, the
carriage conveyor device 24, the intermediate conveyor device
22C of the intermediate shelf 21 and the lifting stand
conveyor device 57 are driven, so that the car is transferred
from the carriage conveyor device 24 to the lifting stand 8
through the intermediate conveyor device 22C.

In addition, in the case where a car has been received



said shaft 54. Further, mounted on the lifting frame 53 is a drive unit 56
conprising a driving notor 56a, a driving gear 56¢ driven by said driving
not or (56b through a speed reduction nechanism and said ring gear 56a
nmeshing with said driving gear 56c. A lifting stand conveyor
device 57 conprises a pair of slat conveyors 57A, 57B, disposed in the
front and rear positions on the frane 5%, for nounting the front or rear
wheel s of a car thereon. This lifting stand conveyor device 57 has a
plurality (three in the figure) of sprockets 57b rotatably supported on a

rotary Shfﬁttﬁéatﬂfr&aﬁarﬁiﬂe Shatber 6¢anet5hs vathiehalpsesSTLy exdetneng
bet ween and entrai ned around the sprockets 57b di sposed on

ggf&;;;etﬁt§€§ngpggaﬁd 8oneeyopf dev te bay sob7thar biflt tpgsstiand &xfeon
the parking chamber conveyor device 22B of the third parking
chamber 6C.

(7) When the lifting stand 8 is stopped in the
entrance/exit story 3 by the lifting device 9, the lifting
stand conveyor device 57 and the exit conveyor device 62 in
the exit section 12 are driven to transfer the car from the
lifting stand 8 to the exit section 12. And the front wheel
slat conveyor 62a is stopped by the first car body detecting
device 64 of the exit attitude adjusting device 63. Thus, the
transport force produced by the rear wheel slat conveyor 62b
slides the front and rear wheels on the slat bars to turn the
car body around the front wheels. And the rear wheel slat
conveyor 62b is stopped by the second car body detecting
device 65, and the car is stopped in a turned attitude with no
attached structure T present in the direction of rearward
linear movement. |

(8) Getting on the car, the driver backs the car in
the direction of lineér movement and then advances the car so
as to leave the parking system from the exit passage 14.

According to the above embodiment:

A. In the exit section 14, since the exit conveyor
device 62 is provided with the exit attitude adjusting device
63, the direction of the car in leaving the parking system can
be optionally adjusted, so that even if there is an obstacle

in the vicinity of the exit section 14, it is possible for the



front and rear chains 57c. Further, a conveyor driving notor 57e ts
operatively connected to the rotatable shaft 57a belonging equally to the
sl at conveyors 57A, 57B through a speed reduction mechanism said conveyor
driving notor 57e driving both said slat conveyors 57A and 57B. Sai d sl at
bars 57d are so arranged that they are noved al ong the upper and | ower
surfaces of the frame 55 as they are guigded by the chains 57c, the greater
part of the frame 55 being received between the upper and |ower slat bars
57d of the lifting stand conveyor device 57, the whole of the frame 55

i ncl udi ngcakerd i $toPothé o084 COTWRY Obf €RYSE C8b5FabEl NAngORAt AUEHBAedN
reduced bul k. Auxiliary rollers 57f are installed in the ends of the slat

conveyor sat&itudéy Beherefore, dhereipreancearylypgleave tﬂéoﬁaﬁﬂlﬁ gt of the
parking system can be effected by selecting one of the parking stories 2A

- 2D whi cdystsem ly eslteaet bhgein cehie spbrectboni of whinbatr heovéiend. par ki ng
chanber 6C (including the internediate shelf 21) is vacant, and stopping
the |iftiFfurshermorenveyere divine Bded to provide a large-scale
apparatus such as a turntable, the cost of equipment being
correspondingly reduced.

Further, the use of the first and second car body
detecting devices 64 and 65 each comprising a photoelectric
detector makes it possible to reliably detect a car body,
ensuring high safety. In addition, although the car body is
turned by sliding the wheels on the front and rear wheel slat
conveyors 62a, 62b, the load due to friction on the slat bars
imposed on the wheels and on the exit conveyor device 62 is so
little that it causes little problem except that it requires
the use of a slat bar belt having a relatively large width.

B. Since the turning table device 51 is installed on
the lifting stand 8 of the lifting device 9 to enable the slat
bar belt of the lifting stand conveyor device 5? mounted on
said frame 55 to move along the upper and lower surface of
the frame, the portibn can be made less bulky, so that a car
can be turned through 180° or a desired angle by utilizing the
non-interfering car space in the lifting transport space 7.
Therefore, as compared with the case in which a turn table or
other device is provided, a car can be easily turned in a
space saving manner, and the degree of freedom of designing
multistory parking facilities can be increased.

C. Since the third parking chambers 6c which allow



in the car space position where it does not interfere with the parking
chanber conveyor device 22, the franme 55 through 180[err] by the drive
uniit ‘56 so that the car on the lifting stand conveyor 57 can be easily
reversed; in this manner, a 180[err]  reversal is nmade between the parking
systementering attitude and the parking systemleaving attitude.
12 The third parking chanber 16C di sposed on the opposite side of
lifting transport space 7 with respect to the internmediate shelf 21 has
the driven type parking chanber conveyor device 22B having a driving notor
(not shatineandentsramepabd camd exiei frog thealiftingtseahdf8iagest and 8 and
delivering it thereto. As shown in Figs. 8 and 9, an entrance
conveyorprievided tl theprack ngf atlie ohi fthme| tsanspevhveyace 61a thnel a rear
wheel

vacant space in the building 1 can be effectively used,

increasing the number of cars to be received. Further, the

intermingling of the first parking chambers 6A each capable of

receiving one car with the second parking chambers 6B each

capable of receiving two cars makes it possible to increase

the number of cars to be received by making effective use of

the space in the building 1.

D. Even in the case where the construction or attached

structures of the building 1 make it impossible to position

the horizontal transport space 4 and the vertical transport

space 7 in contact with each other, the provision of the

intermediate shelves 21 facilitates the delivery of cars

between the lifting stand 8 and the transport carriage device

5, thus making it possible to increase the degree of freedom

of design within the building 1. Further, in a parking system

having parking chambers 6B each capable of receiving two cars,

it is necessary to provide a parking space for receiving one

car in order to temporarily receive the innermost but one car;

however, utilization of the intermediate shelves in the other

parking stories as standby spaces obviates the need for having

vacant spaces in the parking chambers 6A - 6C, and hence the

parking volume can be increased.

In addition, in the above form, it has been arranged

that in the exit section 12, the car is backed for leaving the

parking system; however, it may be arranged that the car is



sl at. conveyor 61b is disposed at the entrance section 11 of said
entrance/exit story 3, nmaking it possible to transfer a car onto the
lifting stand 8. Further, an exit section 12 also has an exit
conveyor device 62 conprising a front wheel slat conveyor 62a and a rear
wheel slat conveyor device 62b, nmeking it possible to receive the car from
the lifting stand 8 and carry it out. 20 Since the exit passage 14 is
constructed to extend below the entrance passage 13, it is easy to nove
the car along the exit passage 14 by starting it fromthe exit section 12
after bad@dviagqed dere Feasrinchdhexigardeiatd mystm.However, there is a
structure T attached to the building 1 in the direction of backward |i near
novenent of the car fromthe exit conveyor device 62, so that the car has
to be backed while turning the steering wheel; thus, there is a probl em of
safety. Therefore, in this enbodi mrent, a car body.attitude
adjusting device 63 is installed on the exit conveyor device 62 to allow
exit while noving the car linearly backward.



13 - N This car body attitude adjusting device 63 allows the wheels
to slide on the exit conveyor device 62 to turn the car body in that it
di splraces the stop position on the rear wheel slat conveyor 62b to one
downstream of the front wheel slat conveyor 62a. Mor e
particularly, the car body attitude adjusting device 63 conprises a first
car body detecting device 64 conposed @if a photoel ectric detecting device
which, at a predeterm ned position above the front wheel slat conveyor
62a, forns a first optical axis S1 on a central |ower photoreceiver 64b
from an WHA®r ISr CODAIMADt BBransmtter 64a in a direction orthogonal to the
direction of transport, a second car body detecting device 65 conposed of
a photoel ectric ldetBcmirhgigboryepankihg systeprs edempridhnd poplurshiapove
the rear wheel slat conveyor 62b rearwardly of said first car bod
of parking stories having transport carriage devices capable
of moving along a plurality of parking chambers to carry cars
into and out of these parking chambers; an entrance/exit story
having an entrance/exit device disposed therein; and a lifting
device having a lifting stand capable of moving up and down
between the individual parking stories and the entrance/exit
story and capable of receiving and delivering cars from and to
the transport carriage devices;
said multistory parking system being characterized in
that it further comprises:
a turning table device mounted on the lifting frame of
said lifting stand to be freely turnable around a vertical
axis; and
a car turning space defined in a predetermined position
partway in the lifting transport passage of the lifting stand
and adapted to turn the turning table device so as to turn a
car mounted thereon;
said turning table device comprising a turning frame
supported on the lifting frame to be freely turnable5through a
turning shaft, a turning drive unit for turning said turning
frame, and a pair of conveyor devices for mounting a car
thereon to be transportable through wheels by means of an

endless moving body arranged to be freely movable along the

upper and lower surfaces of said turning frame.

N O A



detectlng device 64 in the direction of transport, forns a second opti cal
axis S2 over an upper rear photoreceiver 65b dlsposed ﬁm b&gkﬁﬁgﬂer
posi tiion from an upper rear phototransmtter 65a as s tlon
of exit (in the direction in which the rear portion of urns
to the right), and a starting direction control deV|ce

basis of the detection signals fromthegfirst and second car body
detecting devices 64 and 65, operates the front wheel driving notor 62c of
the front wheel slat conveyor 62a and al so operates the rear wheel driving

motor 62d of the2.rean shtehneédexibndeydte68br a multistdbegr phokéngwhen a
car transported fromthe exit 14

conveyor sgeteme Gdmptrdsdiag the first optical axis S1 to be detected by the
first car body detecting device 64, the front

a plurality of parking stories each having. a plurality
of parking chambers defined therein;

a lifting device having a lifting stand capable of
moving up and down over an exit section from which cars are
carried out;

front and rear wheel conveyors disposed in the
entrance/exit section and capable of receiving a car from the
lifting stand; and

an exit attitude adjusting device for tilting a car by
sliding wheels, after stopping one conveyor, by a driving
force produced by the other conveyor;

said exit attitude adjusting device comprising:

a first car body detecting device for detecting a car
body disposed on a transport passage of one of the front and
rear wheel conveyors;

a second car body detecting device for detecting a car
body on a transport passage of the other conveyor at a
position nearér to thé delivery side than the first car body
detecting device; and

a car starting direction control device which, after
one of the conveyors has been stopped on the basis of a
detection signal from the first car body detecting device,
stops the other conveyor on the basis of a detection signal

from the second car body detecting device.

R THIS SHEET HAS BEEN

REPLACED




wheel dri-ving notor 62c is stopped by the starting direction control
device 66 on the basis of the detection signal. Then, arfranskRlt e
provi ded by the rear wheel slat conveyor 62b is applied f coh R 8Eeq
through the rear wheels and the front and rear wheels inJﬂI ﬂmaﬂﬂ

bars of the exit conveyor device 62, whereby the car bod und
the front wheels. And when the rear pord4sion of the car body crosses the

second optical axis S2, the rear wheel slat conveyor 62b is stopped on the
basis of the detection signal fromthe second car body detecting device

65. Thereby, the 3carphSegiopfedicd t6e AuniBdistbryugsriihy Spseémagged

structures found in the direction of rear |inear novenent. How t o
enter andsétagértheinuClasinoly whekehg siet Eiret ahlesaboné eapsbodgti on
wi |l now be descri bed. (1) Acar coming in fromthe entrance

passage l18etectihgpdediocast bachntomprisesnaephotdelecerbd detebeingtrance
section 11. After the driver has got off the car, the entrance conveyor
devi ce 6l1dewilcehehicht degestand canvbody wheni thes5labhterderosaesoitsansport
the car fromthe entrance .

optical axis, the first car body detecting device has its

first optical axis disposed across and over one of the

conveyors and in a direction orthogonal to the transport

direction, and the second car body detecting device has its

second optical axis disposed across and over the other

conveyor and tilted in a direction in which a car is started

to move.

4. An entrance/exit device for a multistory parking
system, comprising

a plurality of parking stories each having a plurality
of parking chambers defined therein;

a lifting device having a lifting stand capable of
moving up and down over an exit section from whiéh cars are
carried out;

front and reaf wheel conveyors disposed in the
entrance/exit section and capable of receiving a car from the
lifting stand; and

an exit attitude adjusting device for tilting a car by
sliding wheels, after stopping one conveyor, by a driving
force produced by the other conveyor;

said exit attitude adjusting device comprising:

a first car body detecting device for detecting a car

IR 0 i [T5 SHEET S
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section-11 onto the lifting stand 8 of the lifting device 9. (2)
The lifting stand 8 is lowered along the lifting transport space 7 until

it is stopped at one of the car spaces corresponding to the parking
stories 2A - 2D where there is no car received in the third parking
chanber 6C. And the turning table device 51 is driven to reverse the car
15 through 180[err]. And it is liftegqor |lowered to the intended one of
t he parking stories 2A - 2D. (3) The lifting stand conveyor device
57 and the internediate conveyor device 22C are driven to transfer the

car frorbéde didposgd somnal Bramspoet i phesageli of cosbedbf e fFomthand t he
transport carriage device 5 is stopped opposite the internedi ate shelf 21,
and t he oeariwigeel ccomyeyodeyi ce 24 of the transport carriage device 5 and
the internedi ate

a timer for measuring the time span from the time one
conveyor stops to the time the other conveyor stops; and

a car starting direction control device which, after
stopping one of the conveyors on the basis of a detection

signal from the first car body detecting device, stops the

other conveyor by means of said timer.

een
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conveyor- device 22C are driven so that the car is transferred fromthe
intérmedi ate conveyor device 22C to the transport carriage device 5.

(4) The transport carriage device 5 is noved along the horizontal
transport space until it is stopped opposite the first or second parking
chanmber 6A or 6B which is intended. And the carriage conveyor device 24 is
driven while the parking chanber convegor device 22A is driven by the
power transm ssion device 26, so that the car is carried to the parking
chanmber conveyor device 22A fromthe carriage conveyor device 24.

O course, the first to third parki agsaradrers 6A - 6C have respective
addresses allotted thereto, and the addresses are controlled by the
central control Tewmsund thet mildastsafelparkavelsyest ean entiendasexiof
known entrance detection signals, whereby cars can be correctly ,
di stri bupasisage spefined coreespendimattohad Puilkdipgr ka nguehbndétsl6inghi ch
differ in the nunber of cars parked therein fromthe second and third
par ki ng BeRm®cfer ceneRingard ctiHetngi agray Wrtd degliredidirection is

provided so as to optionally control the direction of the car

in an entrance/exit section.



16° ) (5) For leaving the parking system the transport carriage
device 5 is stopped opposite the parking chanbers 6A, 6B where the

i nt ended car has been received. And the carriage conveyor device 24 is
driven while the parking chanmber conveyor device 22A is driven by the
power transm ssion device 26, whereby §he car is carried fromthe parking
chanber conveyor device 22A to the carriage conveyor device 24.

The car received in the innernost region of the second parking chanber 6B
will be carried out after the other car has been transferred to the vacant
par ki ng chanber 6A or 6B by the transport carriage device 5. In
addition, in the case of a parking system having a parking chanber 6B

capabl e of recejivi cars, a vacant space sufficient to receive one
car nust befprepared in ordgr—toqtenpor iy recei vg the innernost but one
car. In thils <&
>
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enbodi nent, however, the internmedi ate shelves 21 of the other parking
stories 2A - 2D can be utilized as standby spaces; therefore, all of the
par ki.-ng chanbers 6A - 6C in each parking story can be used to receive
cars. (6) And after the transport carriage device 5 has been
noved to the internediate shelf 21 and 3topped there, the carriage
conveyor device 24, the internedi ate conveyor device 22C of the
intermedi ate shelf 21 and the lifting stand conveyor device 57 are driven,
so that the car is transferred fromthe carriage conveyor device 24 to the
lifting stand 8 through the internedi EtlaG:.@veyor devi ce 22C. In
addition, in the case where a car has been received

17 in the third parking chanber 6C, it is carried directly to the
lifting stand conveyor device 57 of the Iifti@p stand 8 from
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t he parking chanber conveyor device 22B of the third parking chanber 6C.
(7) Wien the lifting stand 8 is stopped in the entrance/exit story 3 by
the Iifting device 9, the lifting stand conveyor device 57 and the exit
conveyor device 62 in the exit section 12 are driven to transfer the car
fromthe |lifting stand 8 to the exit sgction 12. And the front wheel slat
conveyor 62a is stopped by the first car body detecting device 64 of the
exit attitude adjusting device 63. Thus, the transport force produced by
the rear wheel slat conveyor 62b slides the front and rear wheels on the
slat bars to turn the car body around the front wheels. And the rear wheel
slat conveyor 62b is stopped by the second car body detecting device 65,
and the car is stopped in a turned atti#,d ith no attached structure T
present in the direction of rearward |'3é§; novenent . (8) Cetting
on the car, the driver backs the car in the direction of |inear novenent
and then advances the car so as to |l eave the parking systemfromthe exit
passage 14. -

11




According to the above enbodi nent: A. In the exit section ‘14,
since the exit conveyor device 62 is provided with the exit attitude
adjusfing device 63, the direction of the car in |eaving the parking
system can be optionally adjusted, so that even if there is an obstacle
inthe vicinity of the exit section 14,4it is possible for the

18 car to stop the car clear of this obstacle and in a turned attitude;
therefore, the car can safely | eave the parking systemby starting in the
direction of linear novenent. Furthernore, there is no need to provide a
| ar ge-scal e apparatus such as a turntable, the cost of equipnment being

correspondi ngly reduced. Further, the use of the first and second
car body detecting devices 64 and 65 each conprising a photoelectric
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detector  nakes it possible to reliably detect a car body, ensuring high
safety.” In addition, although the car body is turned by sliding the wheels
on the front and rear wheel slat conveyors 62a, 62b, the | oad due to
friction on the slat bars inposed on the wheels and on the exit conveyor
device 62 is so little that it causes bittle problemexcept that it
requires the use of a slat bar belt having a relatively large w dth.

B. Since the turning table device 51 is installed on the lifting stand 8
of the lifting device 9 to enable the slat bar belt of the lifting stand
conveyor device 57 nmounted on said frane 55 to nove al ong the upper and

| ower surface of the franme, the portion can be nade | ess bul ky, so that a
car can be turned through 180[err] or a desired angle by utilizing the
non-interfering car space in the IifP}nghgansport space 7. Therefore, as
conpared with the case in which a tufn e or other device is provided,
a car can be easily turned in a space saving nmanner, and the degree of
freedom of designing nultistory parking facilities can be increased.

C. Since the third parking chanbers 6c¢c which all ow

8

57b 57c
57a g 5 ssj 57b

53



19 direct entrance to and exit fromthe lifting stand 8 are provided in
the back of the lifting transport space 7, the vacant space in the
building 1 can be effectively used, |ncreasing t he nunber of cars to be
recei ved. Further, the interningling of the first parking chanbers 6A each
capable of receiving one car with thegsecond parking chanbers 6B each
capabl e of receiving two cars nakes it possible to increase the nunber of
cars to be received by naking effective use of the space in the building
1. D. Even in the case where the construction or attached
structures of the building 1 make it inpossible to position the horizontal
transport space 4 and the vertical transport space 7 in contact with each
other, the provision of the internediate shelves 21 facilitates the
delivery of cars between the lifting stand 8 and the transport carriage
devi ce
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5, thus making it possible to increase the degree of freedom of design
within-the building 1. Further, in a parking system having parking
chanbers 6B each capable of receiving two cars, it is necessary to provide
a parking space for receiving one car in order to tenporarily receive the
i nnernost but one car; however, utilization of the internediate shelves in
the other parking stories as standby spaces obviates the need for having
vacant spaces in the parking chanbers 6A - 6C, and hence the parking

vol ume can be increased. In addition, in the above form it has
been arranged that in the exit section 12;3the car is backed for |eaving
the parking system however, it pasg2he arranged that the car is

20 advanced for |eaving the par N-RgR\Syst€em
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21 VWHAT IS CLAI MED | S: 1. Amltistory parking system
conprising a plurality of parking stories having transport carriage

devi ces capable of noving along a plurality of parking chanbers to carry
cars into and out of these parking chanbers; an entrance/exit story
havi ng an entrance/exit device disposed8therein; and a lifting device
having a |ifting stand capabl e of noving up and down between the

i ndi vi dual parking stories and the entrance/exit story and capabl e of
receiving and delivering cars fromand to the transport carriage devices;
said nmultistory parking system being characterized in that it further

conpri ses: a turning table Eﬁrggeégnunted on the lifting frame of
said lifting stand to be freely turn akbund a vertical axis; and

11
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a car turning space defined in a predeterm ned position partway in the
JTifting transport passage of the lifting stand and adapted to turn the
turning table device so as to turn a car nounted thereon; sai d
tarning table device conprising a turning frame supported on the lifting
frame to be freely turnable through a gturning shaft, a turning drive unit
for turning said turning frane, and a pair of conveyor devices for
nounting a car thereon to be transportabl e through wheels by neans of an
endl ess novi ng body arranged to be freely novabl e along the upper and

| ower surfaces of said turning frane.

22 2. An entrance/exit device for a multistory parking system
conpri si ng
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a plurality of parking stories each having a plurality of parking chanbers
defined therein; a tifting device having a lifting stand capable
of - noving up and down over an exit section fromwich cars are carried
out ; front and rear wheel conveyors disposed in the entrance/exit
section and capable of receiving a car fdromthe [|ifting stand; and

an exit attitude adjusting device for tilting a car by sliding wheels,
after stopping one conveyor, by a driving force produced by the other

conveyor; sai d exgt—ekt+tpde adjusting device conprising:
a first car body detecti .'WW%) detecting a car body disposed on a
transport passage of one ﬂ% ‘5‘» 7 \ and rear wheel conveyors ' a
second car body detecting d§ aﬁ sﬁ detecting a car body on a transport
passage of the other conO: %JE y '4& 3 tion nearer to the delivery side
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one of the conveyors has been stopped on the basis of a detection gf&%éf°ﬁﬂi

fromthe first car body detecting device, stops the other conveyorgm ke ¢

basis of a detection signal fromthe second car body detecting device.

23 3. An exit device for a multistory parking systemas set

forth in daim2, wherein the first and second car body detecting devices

each conprises a photoelectric detecting device which detects a car body

when the | att e~—etrosses its ﬂpfi(‘ﬁl anzs. the first car bOdy deteCt|ng

device has its first optical axis-disposed across and over one of tie

conveyors and in a direction orthogonal to the transport direction/ and

the second car bpdy mtestidgce Ae¥i€eddasce!t for SECRATE PP SRl paxkgagi sposed

across and over the other
system, comprising

a plurality of parking stories each having. a Plurality
of parking chambers defined therein;

a lifting device having a lifting stand ¢apable of
moving up and down over an exit section from wHich cars are
carried out;

e . front and rear wheel conveyors di
' entrance/exit section and capable of refdeiving a car from the
lifting stand; and
an exit attitude adjusting/device for tilting a car by
sliding wheels, after stopping ode conveyor, by a driving
force produced by the other cofiveyor;

said exit attitude gdjusting device comprising:

a first car body detecting device for detecting a car
body disposed on a tranéport paséage of one of the front aﬁd
rear wheel conveyors

a second gar body detecting device for aetecting a car

body on a transport passage of the other conveyor at a

position neardr to thé delivery side than the first car body

detecting
car starting direction control device which, after
one of/the conveyors has been stopped on the basis of a
detettion signal from the first car body detecting device,
s¥ops the other conveyor on the basis of a detection signal
‘from the-second car-body-detecting device.
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conveyor and tilted in a direction in which a car is st
4. _An entrance/exit device for a nmultistory par ki ng
a plurality of parking stories each having a plurality

defined therein; alifting device having a lift|np

‘of noving up and down over an exit section fromwhich cirs

out ; front and rear wheel conveyors di sposed

entr ance/ exit—section._and r‘apabl e of r%el Vi ng _a_car fro I fti ng
stand; and an exit attitude adjusting device for tilting a cal/ by

sliding wheels, after stopping one conveyor, by a driving forc produged by

the other conveyds; An exit déwide efdt @tmbultdersey Usdikingeyyseem ag
conpri si ng: a first car body detecting device for detectinging a

car. set forth in Claim 2, wherein the first and second car bo

optical axis, the first car body detecting device

first optical axis disposed across and over one
conveyors and in a direction orthogonal to the/transport

(= direction, and the second car body detecting/device has its
second optical axis disposed across and oyer the other
conveyor and tilted in a direction in wHich a car is started

to move.

4. An entrance/exit device for a multistory parking
system, comprising

a plurality of parkjfig stories each having a plurality
of parking chambers defingd therein; | |

a lifting devicé having a lifting stand capable of
moving up and down oyer an exit section from whiﬁh cars are
carried out;

front a reaf wheel conveyors disposed in the
entrance/exit /section and capable of receiving a car from the
lifting stapdd; and

N exit attitude adjusting device for tilting a car by
slldlng/zheels, after stopping one conveyor, by a driving
forcg produced by the other conveyor;

said exit attitude adjusting device comprising:

4———————a~first-carwbodyhdeteetingwdevicewf0£wdetectinqmaﬂcan
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body di-sposed on a transport passage of one of the fra—r&EﬂngMEIehﬁHﬁhBe
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conveyors; a timer for neasuring the tinme spa
conveyor stops to the tinme the other conveyor stops; &n
starting rection control device which, after stoppindJ@
‘conveyors on the basis of a detection signal fromtHelfir
detecting device, stops the other conveyor by neans gf said tiner.
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body disposed on a transport passage of one of th

rear wheel conveyors;

a timer for measuring the tj

conveyor stops to the time t other conveyor stops; and

a car startin irection control device which, after
stopping one the conveyors on the basis of a detection
signal om the first car body detecting device, stops the

er conveyor by means of- said timezr.

A

span from the time one



