
5 -TECHNICAL- FIELD 

-!-he present inveritiorl relates to a urlii. for tis~.,~siny a cargo such as 

vehicles ir~cluding passenger cars and trucks as well as freight carriers such 

as ,forklifts and handcarts, and particularly relates to a parking iaawer. 

10 BACKGROLJND TECHNOLOGY 

In recent years, in order to save the occupied areas of parking lots, 

multistory parking spaces have been installed, and la parking tower is one nf 

them. 

The nsainstrearn parking towers have been constituted of a housing 

15 capable of h01,~sing a number of vehicles, and a base stand movable u p  and 

down. They trarlspart a vehicle received in the base stand at an entrance 

on the ground to a housing rack o-f %he housing so as to house it t i~ersir i ,  and 

discharge the vehicle to the exit or) the ground from the housing rack in the 

reverse steps as necessary. 

20 Ho~uever, such a type ca% parking tower has to transfer a vehicle to a 

predeterniined housing rack from the eritrance when housing the vehicle, and 

has to transfer a vehicle to the exit from %he hoansing rack when discharging it, 

and therefore: it takes tirne. In addition: since the orientation of the vehicle is 

the same when the vehicla is receivetl and wherr it is discharged, the vehicle 

25 has to be reversed either when received or when discharged, and therefore, 

there is the disadvantage that the operai:ion takes 1:ou r~ iuch time and labor. 

In order to overcome such a disadvantage, the present inventor has 

previously proposed a cargo housirig unit for vertic:ally holding a plurality of 

cargo housing bodies at c;olurnns which arc vertically provided, ct-laracterized 

30 by including reversing means which laterally rotates a cargo housing body 

arbitrarly taker) out from a row of a plurality of vertically hosnsed housing 

bodies to reverse their ori6~1tations, endless drive means which is disposed 

in the vertical direction along the above-described ce~lurnris, provided w i t t~  

t i o ~ ~ s i n g  body holding parts for holding ttie abolve-described reversed cargo 

-1 - SPECIFICATION CARGO STORAGE DEVICE  5 TECHNICAL FIELD
The present invention relates to a unit for housing a cargo such as
vehicles including passenger cars arid trucks as well as freight carriers
such  as forklifts and handcarts, and particularly relates to a parking tower.
10 BACKGROUND TECHNOLOGY In recent years, in order to save the
occupied areas of parking lots:  multistory parking spaces have been
installed, and a parking tower is one of  them. the mainstream parking
towers have been constituted of a, housing  15 capable of housing a
number of vehicles, and a base stand movable up and  down- They
transport a vehicle received In the base stand at an entrance  on the
ground to a housing rack of the housing so as to house it therein, and
discharge the vehicle to the exit on the ground from the housing rack in
the  reverse steps as necessary. 20 However, such a type of parking
tower has to transfer a vehicle to a  predetermined housing rack from the
entrance when housing the vehicle, and  has to transfer a vehicle to the
exit from the housing rack when discharging it,  and therefore, it takes
time. In addition, since the orientation of the vehicle is  the same when the
vehicle is received and when it is discharged, the vehicle 25 has to be
reversed either when received or when discharged, and therefore,  there
is the disadvantage that the operation takes too much time and labor.  In
order to overcome such a disadvantage, the present Inventor has
previously proposed a cargo housing unit for vertically holding a plurality
of  cargo housing bodies at columns which are vertically provided,
characterized  30 by including reversing means which laterally rotates a
cargo housing body arbitrarily taken out from a row of a plurality of
vertically housed housing  bodies to reverse their orientations, endless
drive means which is disposed  in the vertical direction along the above
described columns, provided with  



I-lousing body at predetermined spaces: and causes the cargo hausing body to 

fall by the tare weight in a stale holding the cargo housir~g body, and braking 

means ji\/hich converts a rotatisr-ial force of "rhe above--described er-~dless drive 

means int.0 accumulation energy and applies a braking force to the endless 

5 drive mearrs (,JP3276695B), 

Figure 8 is a front view of this unit, Figure 9 is a perspective view of a 

main part of this unit, and Figure 1C3 is a cross-sectional view of the cargo 

housing body holding part of this unit. 

"The unit \/ertically houses a plurality of vehicles C, . . .  and includes a 

10 pair of columns 101,1Q1' provided side by side on the ground to be opposed 

to each other, a plurality of \/ehicle mounting bases 102,. . . ,1 02', . . . as cargo 

hoi.lsing bodies rising and lowering along the c o l ~ ~ m n s  10'1,l Q1', a raising dr.i\/e 

mechanism '1 63 which raises the vehicle mounting k~ases 102;'102', . .  . , a chain 

1 04 as endless drive means, a braking mechanisn-1 IS35 as braking rn~?arls 

15 which con\/erts the rotational force a? the chair1 104 inlo accurnulatirsn energy 

and applies a braking force to the chain 184; and a frame 106 provided with 

an exi tand an entrance of the vehicle at the same side. 

A pair af columns 101,li31' are vertically provided at a distance longer 

than the  width of each of the vehicle mounting bases 102,102' from each 

20 other, and the respecfive columns 181 :'I 61 ' are formed by cylindrical outer 

columns 107,107'; and cylindrical inner columns 108;16B1 which are locatecJ at 

the inner sides of the cauter colurnns 'I Q7: l  07' ,  arid are vertically provided with 

rsspec.kive base porticsns buried under the ground. 

When the vehicle C is received into the predetermined vehisle mounting 

25 base I 0 2  from .the entrarsce of the cargo housing unit, and subsequently, t h e  

aperatiur~ part switch is turned on: a power motor 109 of the raising drive 

mechanism is clriven, a  chair^ 11 2 w ~ ~ ~ n d  or? a chain wheel 11 1 starts ts run 

via a rotary shaft 11 0; and the vehicle mounting bass 102 is pushed upward 

along a li.fting vertical groove 114 o.f the columri 101 by the action of a lift plate 

30 1'13, as  a result of which, a stopper 115 is pr.~shed to open. 

S~.~bseyuently! whaxs the \/cl-.iicle rrilounting base 102 reaches an upper 

floor and the raising drive mechanisrii is stopped by the operation swiI;ch, a 

bearing 1 16 sf the vehicle mounting base 102 becomes engaged with a 

housing body holding parts for holding the above-described reverses
cargo -2  housing body at predetermined spaces, and causes the cargo
housing body to  fall by the tare weight in a state holding the cargo
housing body, and braking  means which converts a rotational force of the
above-described endless drive  means into accumulation energy and
applies a braking force to the endless S drive means (JP3276695t3),
Figure 8 is a front view of this unit, Figure 9 is a perspective view of a
main part of this unit, and Figure 10 is a cross-sectional view of the cargo
housing body holding part of this unit. The unit vertically houses a plurality
of vehicles C,... and includes a  10 pair of columns 101,101' provided side
by side on the ground to be opposed  to each other, a plurality of vehicle
mounting bases 102,,..,102',... as cargo  housing bodies rising and
lowering along the columns 101,101', a raising drive  mechanism 103
which raises the vehicle mounting bases 102,102',., a chain  104 as
endless drive means, a braking mechanism 105 as braking means 15
which converts the rotational force of the chain 104 into accumulation
energy  and applies a braking force to the chain 104, and a frame 106
provided with  an exit and an entrance of the vehicle at the same side. A
pair of columns 101,101 are vertically provided at a distance longer  than
the width of each of the vehicle mounting bases 102,102' from each 20
other, and the respective columns 101,110'1' are farmed by cylindrical
cuter  columns 107,107', and cylindrical inner columns 108,108' which ,are
located at  the inner sides of the outer columns 107,107', and are
vertically provided with  respective base portions buried under the ground.
When the vehicle C is received into the predetermined vehicle mounting
25 base 102 from the entrance of the cargo housing unit, and
subsequently, the  operation part switch is turned on, a power motor 109
of the raising drive  mechanism is driven, a chain 112 wound on a chain
wheel 111 starts to run  via a rotary shaft 110. and the vehicle mounting
base 102 is pushed upward  along a lifting vertical groove 114 of the
column 101 by the action of a lift plate 



stopper 11 5 at a conimunication part 'I 1'7a of ar7 inclined groove 11 7 af that 

floor. At this time, since the holdirlg mechanism works to inhibit rotation of 

the vehicle mounting base 102) the vehicle @ slops at this floor and is housed. 

Next, in order to discharge the thus f~oused vetiicle C, a power supply is 

5 connected to a cell motor (not shown) sf "Ihe holding rneckanistn mounted to a 

predetermined vehicle rnourlting bass 102 by the operatior1 switch to rotate 

"rie cell motor. Thereby; an arm (riot shc~wr~) moves to the cell motor side, 

the holding mechanism is released, the bearing 116 of the vehicle mounting 

base 102 rolls down on a " r i p  erid surface 11 5b of %he inclined sbpper 11 5 by 

"1 the tars weight of "re velhicle C and the vehicle mounting base 192, and is 

received in the i~nclined groove 'I 17. Narnely, the bearing 11 6 rolls dawrl 

along the irsclined groove 117, arid is received in a vertical groove for falling 

which is located on a substantial back side of the lifting vertical groove. 

I-hereby, the vehicle mounting base 102 on which the vehicle C is mounted 

15 rotates by substantially 180" along the periphery of the eolurnn 101, and 

therefore, t he  vehicle C is disposed 80 be oriented with its front facing the exit, 

Next, wit11 the raising and leawering plate of the vehicle w~sannting base 

10% engaged with and held by a hook part 11 8 sf the chain 11 2,  the vehicle 

rnoun$ii-ng base 182 with the vehicle C rnounted thereon falls by the tare 

20 weight, and reaches the lowest floor. Or] this occasion, the falling state is 

detected steepwise by a sensor 1 'I 9, and the vehicle mounting base 102 is 

braked stepwise by an electrorrragnetic clutch lirsked to the sensor 11 9, and 

quietly gets down an the ground enabling the vehicle C to be discharged wit!-I 

its front facing forward. 

25 The cargo ho~.rsiny uni thas the advantages of being capable of housing 

a vehicle in a short. time and discharging the vehicle in a short time, and 

having no need to carrying in and out a vehicle by reversing it, but rotation of 

the vehicle and the vehicle rnomnting base has to be performed by only one 

arm. Therefore, the total mass of the vehicle mounting base and "re vehicle 

30 mounted thereon is exerted on the arm base part; which causes the risk of 

breakage, and %he rotation is performed by rolling into the inclined groove, 

wl-rick~ brings about .the disadvantage to readily cause breaking. 

30 113, as a result of which, a stopper 115 is pushed to open.
Subsequently, when the vehicle mounting base 102 reaches an upper
floor and the raising drive mechanism is stopped by the operation switch,
a  bearing 116 of the vehicle mounting base 102 becomes engaged with a
stopper 115 at a communication part 117a of an inclined 9! cove 117 of
that  floor. At this time, since the holding mechanisrn works to inhibit
rotation of  the vehicle mounting base 102, the vehicle C stops at this
-floor and is housed, Next, in order to discharge the thus housed vehicle
C, a. power supply is  5 connected to a cell motor (riot shown) of the
holding mechanism mounted to a  predetermined vehicle mounting base
102 by the operation switch to rotate  the cell motor. Thereby, an arm (riot
shown) moves to the cell motor side,  the holding mechanism is released,
the bearing 116 of the vehicle mounting  base 102 rolls down on a tip end
surface 115b of the inclined stopper 115 by 10 the tare weight of the
vehicle C and the vehicle mounting base 102, and is  received in the
inclined groove 117. Namely, the bearing 116 rolls down  along the
inclined groove 117, and is received in a vertical groove for falling  which
is located on a substantial back side of the lifting vertical groove.
Thereby, the vehicle mounting base 1(.)2 on which the vehicle C is
mounted 15 rotates by substantially 180` along the periphery of the
column 101, and  therefore, the vehicle C is disposed to be oriented with
its front facing the exit.  Next, with the raising and lowering plate of trio
vehicle mounting base 102 engaged with and held by a hook part 118 of
the chain 112, the vehicle  mounting base 102 with the vehicle C mounted
thereon falls by the tare 20 weight, and reaches the lowest floor. On this
occasion, the falling state is  detected stepwise by a sensor 119, and the
vehicle mounting base 102 is  braked stepwise by an electromagnetic
clutch linked to the sensor 119, and  quietly gets down on the ground
enabling the vehicle C to be discharged with  its front facing forward. 25
The cargo housing unit has the advantages of being capable of housing  a
vehicle in a short time and discharging the vehicle in a short time, and
having no need to carrying in and out a vehicle by reversing it, but rotation
of  



$llSG%-OShJRE OF: THE INVENTION 

"The present invention has been completed under such circurnstances 

and has an object to provide a cargo housing unit whictr is improved to reduce 

the load between cargo-mounting horizontal base stands and supporting 

5 rnernbers, so as to be freed from the troubles due to failure. 

As a r e s ~ ~ l t  of the repeateed studies on enhancement of the function of 

the cargo housing unit, the present inventor has found out that a sl-~ppor-t 

colurnn of a cargo-mour~ting horizontal base s ta i~d  is s~nstructeci of a 

combination of a stationary partand a rotary part, and mounting of the 

1 Q  horizontal base stand to the support column is performed with a cylindrical 

unit fixed via a mounting member having an arc-wise cross section, thereby 

strengthening a mounting portion of the horizontal base stand, and rnountir~y 

can be made by horizontal trans1atior-1 ' i c ~  reduce the burden of the mass: 

whereby the above-described object can be achieved, and the ir~ventor has 

15 completed the present inverition based on this knowledge. 

Narnely, the present invention provides a cargo b\ousing unit 

characterized in that, iri a cargo housing unit comprising, within an ~ ~ p r i g h t  

ha\- sing, a lift part for raising having a plurality of cargo.-ri-io~~nting ksorizontal 

base stands disposed at approxirnately uniform distances, a lift part for 

28 lowering adjacent tl-sereto keeping parallelism therewitl-1 and upright colur-nnar 

supporting members which support t he  aforementioned horizontal base starids 

in a I-loriaontally rotatable fast~ ic~n between fl-~c two parts, the aforementioned 

supporting rnernbers are formed of a mobile part consisting of a plurality of 

cylindrical units stacbted each independently from the: others in a rotatable 

25 fashion by 480 degrees within a hrsrizon.lal plane and a stationary part 

consisting of a supportirrg axial body which supports each of the cylindrical 

units and serves as the axis of rotation when the same is under rot:ation within 

a hoi-izontal plane, t h e  aforeimentioned horizontal base starid being cannec'lcd 

to "ahe aforernentiot?ed mobile part witt'i inkwenl ion of a connection r-r~ernbsr 

30 having a c ~ ~ r v e d  s~11-face. 

BRIEF DESCRIP'TlON OF -1"HE DR/-a\/VINS 

Figure "i is a front view/ of a parkirng tower of one exarnple of the present 

invention. 

the vehicle and the vehicle mounting baase has to be performed by only
one  arm. Therefore, the total mass of the vehicle mounting base and the
vehicle 30 mounted thereon is exerted on the arm base part, which
causes the risk of  breakage, and the rotation is performed by rolling into
the inclined groove,  which brings about the disadvantage to readily cause
breaking. -a- DISCLOSURE OF THE INVENTION The present invention
has been completed under such circumstances  and has an object to
provide a cargo housing unit which is improved to reduce  the load
between cargo-mounting horizontal base stands and supporting 5
members, so as to be freed from the troubles due to failure. As a result of
the repeated studies on enhancement of the function of  the cargo
housing unit, the present inventor has found out that a support  column of
a cargo-mounting horizontal base stand is constructed of a  combination
of a stationary part and a rotary part, and mounting of the 10 horizontal
base stand to the support column is performed with a cylindrical  unit fixed
via a mounting member having an arc-wise cross section, thereby
strengthening a mounting portion of the horizontal base stand, and
mounting  can be made by horizontal translation to reduce the burden of
the mass,  whereby the above-described object can be achieved, and the
inventor has 15 completed the present invention based on this knowledge
Namely, the present invention provides a cargo housing unit
characterized in that, in a cargo housing unit comprising, within an upright
housing, a lift part for raising having a plurality of cargo-mounting
horizontal  base stands disposed at approximately uniform distances, a lift
part for 20 lowering adjacent thereto keeping parallelism therewith and
upright columnar  supporting members which support the aforementioned
horizontal base stands  in a horizontally rotatable fashion between the two
parts, the aforementioned  supporting members are formed of a mobile
part consisting of a plurality of  cylindrical units stacked each
independently from the others in a rotatable 25 fashion by 1130 degrees
within a horizontal plane and a stationary part  



Frginre 2 IS a plan view sf the ground floor of the park~ng to\nler rn F~gure  

Figure 3 is a vertical see:"rional view of an uprighi supporting colurnr~ in 

the parking tower in Figure 1 .  

5 Figure 4 is a cross-,sectional vie\rw of a cylindrical unit in the parking 

"iswer in Figure 1 

Figure 5 is a vertical crass sectional view of a cylindrical urrrit in the 

parking tower in Figure 1.  

Figure 6 is a plan view of a -Flange-formed plate in Pie parking tower in 

'10 Figure 1 .  

Figure 7 is an explarlatory illustration of the rnechariisrn performir.~g the 

hurizontal rotating movement by a single motor in the parking tower- in Figure 

1.  

Figure 8 is a front view of a conventional cargo housing unit. 

15 Figure 9 is a perspec1:ive view sf a main part of the cargo housing unit in 

Figure 8. 

Figure 'I0 is a truss-sectional view/ of a cargo housing body holding part 

01' the cargo housing unit in f igure 8. 

20 BES'1" MODE FOR CARRYING OUT THE INVENTION 

Next, witt-1 reference to the attached drawings, the best mode far 

carrying out the present inventicm will be described for a parking tower having 

a vehicle as a cargr:, as ars example. 

Figure -1 is a frontview vvith the front surface cut off 10 sho \ /~  an internal 

25 structure of a parking tower, arrcl Figure 2 is a plan vievv 0.1" the ground floor of 

the same parking tower. 

As shown in Figures 1 and 2, the parking towet consists of an above- 

ground parL4 and an underground park B. The above-grssuild par.1 A has a 

housing 1 constihuting an entire s~~perstructmre, and the frc~nt face O F  the 

363 ground floor of this fleausing 1 is opened to form erltrarlces 2,2' and an exi.1 3. 

The above-ground part A is divided into two lift parts 4,,4.' For raising, arid 

one lift part 5 for I~?vvering, and the lift parts 4,4' for raising are provided with a 

plurality of vehicle mounting bases or, namely, cargo--.rnountirrg horizontal 

base stand5 6, .  . .6', . . . slisposed at approximately a,rrri"iorrn distances in the 

consisting of a supporting axial body which supports each of the
cylindrical  units and serves as the axis of rotation when the same is under
rotation within  a horizontal plane, the aforementioned horizontal base
stand being connected  to the aforementioned mobile part with
intervention of a connection member  30 having a curved surface. BRIEF
DESCRIPTION OF THE DRAWING Figure 1 is a front view of a parking
tower of one example of the present  invention. 1. 5 Figure 2 is a plan
view of the ground floor of the parking tower in Figure  1. Figure 3 is a
vertical sectional view of on upright supporting column in  the parking
tower in Figure 1. 5 Figure 4 is a cross-sectional view of a cylindrical unit
in the parking  tower in Figure 1. Figure 5 is a vertical Gross sectional
view of a cylindrical unit in the  parking tower in Figure 1. Figure 6 is a
plan view of a flange-formed plate in the parking tower in  15 Figure I.
Figure 7 is an explanatory illustration of the mechanism performing the
horizontal rotating movement by a single motor in the parking tower in
Figure  1. Figure 8 is a front view of a conventional cargo housing unit. 15
Figure 9 is a perspective view of a Main part of the cargo housing unit in
Figure 8. Figure 10 is a cross-sectional view of a cargo housing body
holding part  of the cargo housing unit in Figure 8. 20 BEST MODE FOR.
CARRYNG OUT THE INVENTION Next, with reference to the attached
drawings, the best mode for  carrying out the present invention will be
described for a parking tower having  a vehicle as a cargo as an example. 



vertical direction for housing a vehic;le C ,  a r ~ d  two upright colurnns or, namely, 

~lpr ight columnar supporting members 7 , 7 '  for supporting tliern. 

hAeanwhile, in the ur~dcrground part B, the drive r-nechanism for raising 

the vehicle mocrnting bases 6, . . .  6'; . . .  of the above-described lift parts 4,4'  for 

5 raising; for example, hydraulic cylinders 8,('3' and a control niechanisrn 10 

which con\jerts kinetic energy into electric energy and ace,mrnmlates the 

electric energy, and applies a buffering force fur braking at t h e  time of 

lovjeririg predetermined vehicle mo~~lntirsg bases 6,6' via a chain 9 provided at 

the lift part 5 for lowering are 1-loused. 

'1 0 Figure 3 is a vertical sectie~nal view showing one exaniple of "cie 

structure cnf the above-described upright supporting eol~~mrs 7 which is 

cens"armcted by a stationary par"rconsl:i"ruted o h  stationary axial body 4'1 

and a riiobile part constituted of a plurality of cylindrical units 12, . . .  which are 

r-.liounted around it t u  be risible and horizontally rotatable by '1 80". Flange- 

'I 5 formed plates 13, . .  . for temporarily s~rpporting the adjacent cylindrical units 12 

directly aver them, and stoppers '1 4,, . .  . are fixedly provided a% the stationary 

axial body 'I 1, and the respective cylindrical units '12, . . .  are provided vjitl.1 

drive motors 'I 5 , .  . .  for rotating for performing the korinorstal rotaticma1 

movement, and gears 15', . . .  for rotating which are meshed with drive shaft 

20 gears thereof. 

Next, Figure 4 is a cross-sectional view showing an internal structure 

of the individual cylindrical unit 12, and Figure 5 is a vertical sectional view. 

'T'he cylindrical unit 'I2 is corisiructed of an outer cylinder '16, hvo pairs caf 

channels ~v i th  C-,shaped sections (hereinafter, abbreviated as C-shaped 

25 channels) 17 and 18: and 'I 7' and '1 8' which are fixed C:o the outer cylinder '16: 

and an obnter cylinder receiving plate 19 \~/1-iich is fil:ted into one pair sf them, 

and mounted in an upa~lardly movable fashion with i-istabilil:y. 

'The above-described outer cylinder receiving plate 'I 9 is a serni- 

cylirldrical curved plate; has the vehjcle mounting base 6 integrally fixed 

30 to its lower portion, is inserf:ed into oppenirlgs 173 and 4 8a of the C.-shaped 

channels 'I 7  and 18, arid is kept in a stable and risible state by four pairs of 

parallel double rollers .2Q, . .  . and eight veri:ical rollers 21 ! . .  . wlourltecd %a the 

outer cylinder receiving plate 19. 

Figure 1 is a from view with the front surface cut off to show an internal
25. structure of a parking tower, and Figure 2 is a plan view of the ground
floor of  the same parking tower. As shown in Figures 1 and 2, the parking
tower consists of an above- ground part A and an underground part B.
The above-ground part A has a  housing 1 constituting an entire
superstructure and the front face of the 30 ground floor of this housing 1 is
opened to form entrances 2,2' and an exit 3.  The above-ground part A is
divided into two lift parts 4,4' for raising, and  one lift part 5 for lowering,
and the lift parts 4.41' for raising are provided with a  plurality of vehicle
mounting bases or, namely, cargo-mounting horizontal  base stands 4 e '
6', ,,, disposed at approximately uniform distances in the _6m.  vertical
direction for housing a vehicle C, and two upright columns or, namely,
upright columnar supporting members 7,7' for supporting them.
Meanwhile. in the underground part B, the drive mechanism for raising
the vehicle mounting bases 6,...6',... of the above-described lift parts 4,4'
for  5 raising, for example, hydraulic cylinders 8,8' and a control
mechanism 10 which converts kinetic energy into electric energy and
accumulates the  electric energy, and applies a buffering force for braking
at the time of  lowering predetermined vehicle mounting bases 6,6' via a
chain 9 provided at  the lift part 5 for lowering are housed. 10 Figure 3 is a
vertical sectional view showing one example of the  structure of the
above-described upright supporting column 7 which is  constructed by a
stationary part constituted of a stationary axial body 11 and a mobile part
constituted of a plurality of cylindrical units 12.... which are  mounted
around it to be risible and horizontally rotatable by '180'. Flange- 15
formed plates 13,... for temporarily supporting the adjacent cylindrical
units 12 directly over them, and stoppers 14,... are fixedly provided at the
stationary  axial body 11, and the respective cylindrical units 12,... are
provided with  drive motors 15,... for rotating for performing the horizontal
rotational  



A stopper pushing-up member 22 which is provided at the outer. cylinder 

16, when the ~ u t e r  cylir~der receiving pla,$e "1 9 rises, pushes fromi below the 

stopper 14, which is always biased wilt-I a spring so thatits upper portion 

operis outward with a support point I 4 a  as a center, to recess its upper end 

5 portion, which is protruded outward, to inside, so that i f  does r ~ o t  interfere with 

rising of the outer cylinder receiving plate 19. 

Figure 6 is a plan view of the flange-,formed plate 13 fixedly provided 

at the skatianary supporting column 11 for supporting the eylincdrir:al unit 12. 

The flange-formed plate 13 is  provided with notch portions 133,1323' and 

10 13b,  13b' corresponding to the @,,-shaped chatinels '1 7, I 8  and 17';18' and 

13b, 13b' ;ire notched deeper than '1 3a, 13a' by the amount required .for giving 

a space frsr allowing it l o  pass the upper end portiors of the stopper 14 which 

is recessed inward by the stopper pushir~g-up niember 22. 

VVhen a vehicle is housed in the parking tower constructed as above, 

15 the vehicle is mounted on the vehicle rnsunt,ing base 6 on the ground .floor 

in Figanre "ly causing the vehicle to proceed in the direction as it faces, 

namely, toward the back of the lhousing space, and thereafter, the lift part 

4. for raising is started ta operate by pressing a switch on a coritrol panel 

(rsot shown) provided in the vicinity of the entrance of ttie parking tower. 

20 By this operation, the pushing-up rner-nber 22 slides upward by the hydraulic 

cylinder 8, and  the stopper 14 is pullec into the stopper passing notch portiarls 

13b, 13b '  ~f the flange-formed plate 13 against the spring by which it is biased, 

and the outer cylinder receiving plates "l,... rise with the vehicle mounting 

bases 6 without an obstacle. Rising of the outer cylinder receiviny plates 

25 I 9' . . .  continues in sequence $0 the position where the vehicle rlnounting base 

is notpresent because it moves to "ahe lift for lowering from the lift for raising, 

for example, the position sf the fourth Floor in Figure 1, and when it reaches 

the position, it automatically stops to finish the liousing operation. 

Next, when the vehicle housed in the parking "rower is discharged: a 

30 cornrnancl is ser~l *lo the floor ir.i which the vehicle to be discharged is housed 

by pressirlg the switch of the above-described s;on$rol panel, the drive ma'cc6sr 

15 far rotating of that floor is actuated "Is start horizontal rotation of ,the 

cylindrical unit 12 in which the predeterr~ined vehicle mounting base 6 is 

'ixedly provided via the gear '15' for rotation. 

movement, and gears 15',... for staling which are meshed with drive shaft
20 gears thereof. Next, Figure 4 is a cross-sectional view showing an
internal structure  of the individual cylindrical unit '12, and Figure 5 is a
vertical sectional view.  -the cylindrical unit '12 is constructed of an outer
cylinder 16, two pairs of  channels with C-shaped sections (hereinafter,
abbreviated as C-shaped 25 channels) 17 and 18, and 17' and 18' which
are fixed to the outer cylinder 16,  and an outer cylinder receiving plate 19
which is fitted into one pair of them,  and mounted in an upwardly movable
fashion with stability. The above-described outer cylinder receiving plate
'19 is a semi- cylindrical curved plate. has the vehicle mounting base 6
integrally fixed  3(0> to its lower portion, is inserted into openings 17a and
18a of the C;-shaped channels 17 and 18, and is kept in a stable and
risible state by four pains of  parallel double rollers 20,... and eight vertical
rollers 21, .. mounted to the  outer cylinder receiving plate 19. A stopper
pushing-up member 22 which is provided at the outer cylinder  16, when
the outer cylinder receiving plate '19 rises, pushes from below the  stopper
14, which is always biased with a spring so that its upper portion  opens
outward with as support point 14a as a center, to recess its upper end 5
portion, which is protruded outward, to inside, so that it does not interfere
with  rising of the outer cylinder receiving plate 19. Figure 6 is a plan view
of the flange-formed plate 13 fixedly provided  at the stationary supporting
column 11 for supporting the cylindrical unit 12.  The flange-formed plate
13 is provided with notch portions 13a,13a' and 10 13b,13b'
corresponding to the C' shaped channels 17,113 and 17',18' and  13h,13h'
are notched deeper than 13a,13a' by the amount required for giving  a
space for allowing it to pass the upper end portion of the stopper 14 which
is recessed inward by the stopper pushing-up member 22. When a vehicle
is housed in the parking tower constructed as above,  15 the vehicle is
mounted on the vehicle mounting base 6 on the ground floor  in Figure 1
by causing the vehicle to proceed in the direction as it faces,  



The hrsrrzor~tal rotatran of the cylrridrrcal unrt 12 IS performed rn the state 

rn wh~ct-I II is supported on the flarige-formed plate 13 w ~ t h  only $ha Inner 

roller, In ct~ntact w ~ t h  the flange-forrnecl plate I 3  of the parallel double roller 

20, and the outer roller I S  not supported, and therefore,  hen rt rotates by 

5 180 degrees and reaches the posriron sf the lift part 5 for lowerrrig, the outer 

cylrnder receiving plate 19 I S  outsrde the support range of the stopper 14, 

whereby the support IS  released, and ~t falls by the tare werght along the 

C-shaped channel for lower~ng wh~ le  ca~rs i r~g  the charrl 9 engaged w ~ t h  ~t 'ru 

perform c~rc~llahory rotatron The fallrrig state is detected by a scnsnr ( n u t  

10 shown) w ~ t h  t~rne, and stepb\/rse brakrrig IS performed for the f a l l ~ r ~ g  by an 

electcomagnetrc clutch act~ratrng In resporise to the deter:tron s~gnal  of the 

sensor, brakrny 1s pecformed by a lcsad ocs:urr Ing to a generator 23 ior rotat~on 

af  the charn 9, and the l a l ~ r ~ g  gradually stops by a buifer~ng actrnn 

Further, the charn 9 moves from above to below wrtt? the tare werght 

15 fallrng sf the vehrcle rnourittr~g base 6 and t h ~ s  movement rotates a charn 

wheel (not shown) connected to gears 24 25 'to actuate the generator 23 

d~ractly coririecled l o  tile c h a ~ n   heel, wt~ereby klnetrc energy of fallrng I S  

converted rnto slcctrrc energy whrch can be accumulated in an capac:rtor 26 

The thus ace~~mulated electr~c enecgy IS fed back as the power for the drrve 

20 r-notors 1 5, for horizontal rotatron and the others 

In thrs manner, the vellrcle or] the \/el-ircle rnourlling bdse 6 whrch 

reaches the ground floor is orrented ts face forward b\/rth respect to %he s x ~ t ,  

and therefore, rt can go out by causing 11 to proceed as rt faces Ace~rdrr iy ly,  

11 IS  no2 necessary to reverse the vekrcle carefully )1/11h one's nerves 

25 overstcainsd as in the case of the con\/entronal to\r\/er park~ng, along w ~ t h  

savrng of t ~ m e  

The vehrcle n~ountrng base 6 ori tl.1~: ground flosr after the vehrcle 

left ri rotates around the s~appartrng col~rrnn In the reverse drreciron f ror~ i  

It-le d~rectrorr on the other floors by the dr~ve motor arsd "re reverse gear, 

30 and moves in "Iia frrst floor of the I ~ f t  part for rarsrng Wl.~en, for exa r~p le  

the th~t-d floor of the lrft part for rarslng I S  vacant, and the veh~ele rnounl~ng 

base In the vacant space on the g r ~ ~ r l d  floor IS pushed UP to the second Iloor 

by the hydraulrc cylrnder 8, the vehicle rnouritrng base an tl ic second flosr IS 

namely, toward the back of the housing space, and thereafter, the lift part
4 for raising is started to operate by pressing a switch on a control panel
(not shown) provided in the vicinity of the entrance of the parking tower.
20 By this operation, the pushing-up member 22 slides upward by the
hydraulic  cylinder 8, and the stopper 14 is pulled into the stopper passing
notch portions  13b,13b' of the flange-formed plate 13 against the spring
by which it is biased,  and the outer cylinder receiving plates 19,... rise
with the vehicle mounting  bases 6 without an obstacle. Rising of the outer
cylinder receiving plates 25 19.... continues in sequence to the position
where the vehicle mounting base  is not present because it moves to the
lift for lowering from the lift for raising;  for example, the position of the
fourth floor in Figure 1 , and when it reaches  the position, it automatically
stops to finish the housing operation. Next, when the vehicle housed in the
parking tower is discharged, a  30 command is sent to the floor in which
the vehicle to be discharged is housed  by pressing the switch of the
;above-described control panel, the drive motor  15 for rotating of that floor
is actuated to start horizontal rotation of the  cylindrical unit 12 in which
the predetermined vehicle mounting base 6 is  fixedly provided via the
gear 15' for rotation. The horizontal rotation of the cylindrical unit 12 is
performed in the state  in which it is supported on the flange-formed plate
13 with only the inner  roller, in contact with the flange-formed plate 13, of
the parallel double roller  20, and the outer roller is not supported, and
therefore, when it rotates by 5 180 degrees and reaches the position of
the lift part 5 for lowering, the outer  cylinder receiving plate 19 is outside
the support range of the stopper 14,  whereby the support is released, and
it falls by the tare weight along the  C-shaped channel for lowering while
causing the chain 9 engaged with it to  perform circulatory rotation. The
falling state is detected by a sensor (not 10 shown) with time, and
stepwise braking is performed for the falling by an  electromagnetic clutch
actuating in response to the detection signal of the  sensor, braking is
performed by a load occurring to a generator 23 for rotation  of the chain
9, and the falling gradually stops by a buffering action. 



pushed u p  to the thrrd floor in a linkage motlor) with this and the vacant space 

is automatically filled 

In Ihe above parkrng tower the horirnr~lal rotating rnavernet~t of the 

vehicle mor~nting base 6 sf each of the cylindrical units is performed by the 

5 drive motor 15 for horizontal rotation ~ndivrdually prsvrcied at each of the   an its, 

but ~i car] be performed by usrr~g a single drive motor 1r-1 s;omrnon 

Figure 7 is an explanatory view sho\ai/~ng one example sf the mecb~anism 

\ ~ h i c h  allows the respect~ve cylindriccll unrts to perform the /iorizo17%al rotating 

movement by using such a sirlgle drive motor whcrei17 cradrrectional rotary 

*I0 gear pairs 27, are placed on each of the cylindrical units "12, irlsiead ol' 

d r~ve  m~otors, an input gear 2/23 of each of the gear pairs is canriected to a 

drive shaft 29 of a dl rile rr~otor 28 by each of magnet conrlectors 30, and, 

by meshing it \n/ith the output gear 27k9 an the cylindrical ~nni'l on Ihe requ~red 

floor the cylindrical &init rs caused ta perforrr~ the harianr~tal rolalrng 

15 movement 

In the casc of using t h ~ s  mecharrisrn, only hor i~onta l  rotation on the 

ground floor is preferabiy performed in the reverse direciron from the 

ho r i~sn la l  rotation on the otiicr floors via the reverse gear 

In the cargel housrng unit of the present rnvontion, electric energy 

20 generated in the other generating mechanism can be used as the energy 

necessary for buffel rng lowerrng speed sf 'rhc I ~ f t  part for lowerrng 

Tt~e present itivenIior\ is descrrbed thus Tar w~ti-I tho example of the 

parking "lawer i r l  the case where cargoes are vehicles, ba~l  Ihe present 

inver\$ion can be used far housing a wide var~ety sf cargoes such as furniture, 

25 machines, inslruments, foodstufts and Ihe lilie 

INDUSTRIA%- APP1-iCd\BI1-1-6Y 

According to the present invcr~t~on,  rn the case of being lased as, for 

example, a parking tower, a drsct-iarying operation can bc performed by 

utrliz.rng falling by the "rare we~gh l  of %f9e horizontal base stand w ~ t h  a vehicle 

mounted tt~ereon and therefore, it can be performed In a short timc Ever1 if  

the vehic;le to be carried in is housaejl in the proceedirrg directiof~ as s~,~ch, 12 la 

reversed In the direction .Ir~;lcing the exit whcrl it is discharged, arid therefore, 

'rime lor carrying Iri and CIU~ can bt? stlortened in adt l~ t ior~,  the rokaliorsal 

Further, the chain 9 moves from above to below with the tare weight  15
failing of the vehicle mounting base 6 and this movement rotates a chain
wheel (not shown) connected to gears 24,25 to actuate the generator 23
directly connected to the chain wheel, whereby kinetic energy of falling is
converted into electric energy which can be accumulated in an capacitor
26.  The thus accumulated electric energy is fed back as the power for the
drive 20 motors 15",, for horizontal rotation and the others. In this manner,
the vehicle on the vehicle mounting base 6 which  reaches the ground
floor is oriented to face forward with respect to the exit,  and therefore, it
can go out by causing it to proceed as it faces. Accordingly,  it is not
necessary to reverse the vehicle carefully with one's nerves 25
overstrained as in the case of the conventional tower parking, along with
saving of time. The vehicle mounting base 6 on the ground floor after the
vehicle  left it rotates around the supporting column in the reverse
direction from  the direction on the other floors by the drive motor and the
reverse gear, 30 and moves to the first floor of the lift part for raising.
When, for example,  the third floor of the lift part for raising is vacant, and
the vehicle mounting  base in the vacant space on the ground floor is
pushed up to the second floor  by the hydraulic cylinder 8, the vehicle
mounting base- on the second floor is pushed up to the third floor in a
linkage motion with this, and the vacant space  is automatically filled. In
the above parking tower, the horizontal rotating movement of the  vehicle
mounting base 6 of each of the cylindrical units is performed by the 5 drive
motor 15 for horizontal rotation individually provided at each of the units,
but it can be performed by using a single drive motor in common. Figure 7
is an explanatory view showing one example of the mechanism  which
allows the respective cylindrical units to perform the horizontal rotating
movement by using such a single drive motor wherein codirectional rotary
10 gear pairs 27,... are placed on each of the cylindrical units '12,...
instead of  drive motors, an input year 27a of each of the gear pairs is
connected to a  



ener yy ~f t h e  c h a ~ n  at the trme of fa l l~ng IS converled Into elec'rr~s: energy, 

and can be uklllzed as a power source sf ihe motor, and therefore, Ihere I S  

provided the advantage ~f belny capable of savrrlg energy cost Accort-irngly 

the present ~nverilrori IS useful as the unrtfor efl~creritly housrng varroLrs krnds 

5 of cargoes In a small sl're, especrally, a pal-krng 'aowei 

drive shaft 29 of a drive motor 28 by each of magnet connectors 30,...
and,  by meshing it with the output gear 27b on the cylindrical unit on the
required  floor, the cylindrical unit is caused to perform the horizontal
rotating 15 movement. In the case of using this mechanism, only
horizontal rotation on the  ground floor is preferably performed in the
reverse direction from the  horizontal rotation on the other floors via the
reverse gear. In the cargo housing unit of the present invention, electric
energy  20 generated in the other generating mechanism can be used as
the energy  necessary for buffering lowering speed of the lift part for
lowering. The present invention is described thus far with the example of
the  parking tower in the case where cargoes are vehicles, but the present
invention can be used for housing a wide variety of cargoes such as
furniture, 25 machines, instruments, foodstuffs and the like.  INDUSTRIAL
APPLICABILITY According to the present invention, in the case of being
used as, for  example, a parking tower, a discharging operation can be
performed by 30 utilizing falling by the tare weight of the horizontal base
strand with a vehicle  mounted thereon, and therefore, it can be performed
in a short time. Even if  the vehicle to be carried in is housed in the
proceeding direction as such, it is  reversed in the direction facing the exit
when it is discharged, and therefore,  time for carrying in and out can be
shortened. In addition, the rotational 110- energy of the chain at the time
of falling is converted into electric energy,  and can be utilized as a power
source of the motor, and therefore, there is  provided the advantage of
br=ing capable of saving energy cost. ,Accordingly,  the present invention
is useful as the unit for efficiently housing various kinds 5 of cargoes in a
small site, especially, a parking tower. -1i  CLAIMS 1 A cargo housing unit
characterized in that, in a cargo housing unit  



1 .  M cargo housing unit characterized in that, in a cargo tiousing unit 

comprising, within an upright housing, a lift part for raising having a plurality 

5 raf cargo-mounting horizontal base starids disposed at approximately uniform 

distances! a lift part ,for lowerir~g adjacent thereto keeping parallelisn~ therewith 

ai-~d upright columnar supporting merwbers whicl-r support the aforementioned 

horizcantal bass stands in a tiorizontally rotatable fashion be.i:v\/een the said t\i\/o 

parts, the a,faren~entioned supporting members are formed of a mobile part 

10 consisting of a pl~irality of cylindrical units stacked each independently from the 

others in a rotatable fash i~n  by 180 degrees within a horizcsntal plane and a 

statisnary part consisting of a supporting axial body \Nilich supports each of 

the cylindrical units and serves as the axis of rotation whcrl the same is under 

rotation witt~in a hsrizantal plane, the aforementioned k-ioriaontal base stand being 

15 connected to the said nlobile part with intervention of a connectior~ member having 

a curved S I J ~ ~ C ~ .  

2. The cargo housing unit described in Claim 1 wherein the mobile part is 

s~rpported by a stopper and a flange-formed plate fixed to the supportirig axial 

20 badyafthes'rationarypart. 

9 , The cargo housil7g unit described in Claim 1 or 2 whir;h is provided with the 

mechanism for causing falling of the cargo-mounting horizontal base stand .from 

the lift part for lowering by the tare \i\/eight and with the rnechar~ism for buffering 

25 the falling velocity ttiereof by ~~tiilizing "re kinetic er.sergy of falling thereof, 

4, The cargo housrng ~ i n ~ t  descr~bed In any of Clams I to 3 I N ~ I C ~  is a park~ng 

to\i\/er of aubmobrles. 

comprising, within an upright housing, a lift part for raising having a
plurality  5 of cargo-mounting horizontal base stands disposed at
approximately uniform distances, a lift part for lowering adjacent thereto
keeping parallelism therewith  and upright columnar supporting members
which support the aforementioned  horizontal base stands in a horizontally
rotatable fashion between the said two  parts, the aforementioned
supporting members are formed of a mobile part 1(J consisting of a
plurality of cylindrical units stacked each independently from the  others in
a rotatable fashion by 180 degrees within a horizontal plane and a
stationary part consisting of a supporting axial body which supports each
of  the cylindrical units and serves as the axis of rotation when the same is
under  rotation within a horizontal plane, the aforementioned horizontal
base stand being 15 connected to the said mobile part with intervention of
a connection member having  a curved surface. 2. The cargo housing unit
described in Claim 1 wherein the mobile part is  Supported by a stopper
and a flange-formed plate fixed to the supporting axial  20 body of the
stationary pant. :3. The cargo housing unit described in Claim 1 or 2 which
is provided with the  mechanism for causing falling of the cargo-mounting
horizontal base stand from  the lift part for lowering by the tare weight and
with the mechanism for buffering  25 the falling velocity thereof by utilizing
the kinetic energy of falling thereof, 4. The cargo housing unit described in
any of Claims 1 to 3 which is a parking  tower of automobiles. 




