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VEHICLE TRANSFERRING SYSTEM
Technical field of the invention

The present invention relates to a vehicle transferring
system which is disposed in a parking building and is used

for carrying in and out vehicles.

Background of the invention
Generally in a parking building, vehicle carry-in and -
out are performed by caﬁsiné a véhicle to be placed on a
carriage and moving the carriage on which a vehicle is
placed, in a parking building. Since a vehicle is moved
together with a’ carriage in a parking building, a larée
amount of'power is needed for the movement and the moving
-sysﬁem thereof is made large-sizea. On the contrary, - the
present applicant developed a transferring system.which is
able to be moved with only.? liEFle power'and which is
able to simplify the moving system, and’ aﬁplied for a
patent (Japanese laid-open patent No. Hei-6-288113).

| Said vehicle transferring system is provided with
parking platforms at each floor layer thereof, wherein an
elevating apparatus is elevated and lowered to confront
the platform of the respective floor layers, and said

transfer carrier is disposed on said elevating apparatus.



together wifh a carriage in a parking building, a large anmount of power is
needed for the novenent and the noving systemthereof is made | arge-sized.
On the contrary, the present applicant devel oped a transferring system
which is able to be noved with only a I2ttle power and which is able to
sinplify the noving system and applied for a patent (Japanese | ai d-open
patent No. Hei-6-288113). Said vehicle transferring system is
provided wth parking platforns at each floor |ayer thereof, wherein an
el evating apparatus is elevated and | owered to confront the platform of
the respective floor layers, and said transfer carrier is disposed on said
el evati ng -appar at us. _ 2
The transfer carrier is constructed so as to reciprocate
between the elevating apparatus énd parking platform in a
state where a vehicle is placed on the transfer carrier.
By movements of the transfer carrier,: vehicles are
transferred onto and carried on a parking platform, and
they are carried out from the parking platform to the
elevating apparatus. In order to perform such vehicle
transfer, the transfer carrier is provided with wheel
supporting members by which a vehicle is lifted up.
Pig.21 and Fig.22 show a conventional transfer system,
wherein wheel supporting members 110, 120 are disposed on
a transfer carrier 100. The  wheel supporting member 110
corresponds to the front wheels 210 of a vehicle, and the
wheel supporting member 120 corresponds to the rear wheels
220 thereof. The respective wheel supporting members 110,
120 are composed of a single rod member. Furthermore, the
respective wheel supporting members 110, 120 are made
rotatable, centering around the end part 6f the opposite
side which constitutes a pair, are provided with lifting
cylinders 130, and are able to vertically move on the

transfer carrier 100 by elongation and contraction of said

lifting cylinders 130.



The {ransfer carrier is constructed so as to reci procate between the

el evaati ng apparatus and parking platformin a state where a vehicle is

pl aced on the transfer carrier. By novenents of the transfer carrier,
vehicles are transferred onto and carri®d on a parking platform and they
are carried out fromthe parking platformto the elevating apparatus. In
order to performsuch vehicle transfer, the transfer carrier is provided
wi th wheel supporting nmenbers by which a vehicle is lifted up. Fig. 21
and Fig.22 show a conventional transfer system wherein wheel supporting
menbers 110, 120 are disposed on a transfer, carrier 100. The wheel :
supporting nenber 110 corresponds to the front wheels 210 of a vehicle,
and the wheel supporting nmenber 120 corresponds to the rear wheels 220

t hereof . The respective wheel sugporting menbers 110, 120 are conposed of
a single rod nfingce Fsaiderwheel taupporting members 110, 120 are

rotatably driven orthogonally to the advancement direction
of a vehicle 200, they are brought into contgct with the
front wheels 210 and rear wheels 220 of a vehicle from
both sides as shown in Fig.22 and said wheels 210,220 are
put between said wheel supporting members 110,120. In this
state; said vehicle 200 is lifted by elongation of said
lifting cylinders 130. _

Subsequently, the ﬁransfér carrier 100 is caused ¢to
move.téward a parking platform (not illustrated) in this
state, wherein said vehicle 200 is placed on the platform
by contraction of the lifting cylinders 130. With such a
structure, since it;iS'not necessary to carry in and out a
vehicle together with a carriage).it is possible to drive

the entire system with only a little power.

Summary of the invention

With -a conventional transfer system, it was necessary
to cause the wheel éupporting member to be provided with a
large holding forée for vehicle wheels, whereby a large
force of contacting with the vehicle wheels was needed.
Therefore, there was a problem that with such a large

force vehicle wheels were damaged. Furthermore, in a case



respective wheel supporting nmenbers 110, 120 are nade rotatable, centering
around the end part of the opposite side which constitutes a pair, are
prOV|ded with lifting cylinders 130, and are able to vertically nove on
the transfer carrier 100 by elongation4and contraction of said [lifting
cylinders 130. 3 Si nce said wheel
supporting nenbers 110, 120 are rotatably driven orthogonally to the
advancenent direction of a vehicle 200, they are brought into contact with
the front wheels 210 and rear wheels 220 of a vehicle from both sides as
shown in Fig.22 and said wheel s 210, 220 are

where the vehicle wheels were of a large diameter, the
wheel supporting member could not be brought into contact
with the wheels, whereby a sufficient holding was
impossible. -

The present invcntion has -been developed in view of
such problems, and it is therefore an object of the
invention to provide a vehicle transferring system which
has no possibility for vehicle wheels to be damaged and
vehicles are held without fail.

Another object of the invention is to provide a vehicle
transferrlng system constructed so that a wheel supportlng
member which is brought into contact with the wheels of a
vehicle and restricts the wheels is rotatable by the
contacting with the wheels of a tehicle, it is possible
for the wheel supporting @embers to get in under the
wheels of a vehicle with only a little holding power, the
contacting therebetween is made reliable, and the wheels
are made free from any damage.

Still another object of the invention is to provide a
vehicle transferring system which is equipped with a
movable table which is able to move forward and backward,

wherein since the front or rear wheel supporting member in

the vehicle incoming direction is attached on the movable



put .between sai d wheel supporting nenbers 110,120. In this state, said
vehi;:cl e- 200 is lifted by elongation of said Ilifting cylinders 130.
Subsequently, the transfer carrier 100 is caused to nopve toward a parking
platform(not illustrated) in this stat®, wherein said vehicle 200 is
pl aced on the platform by contraction of the lifting cylinders 130. Wth
such a structure, since it is not necessary to carry in and out a vehicle
together with a carriage, it is possible to drive the entire systemwth
only alittle power. Summary of the invention Wth a conventional
transfer system it was necessary to cause the wheel supporting nenber to
be provided with a large holding force for vehicle wheels, whereby a | arge
force of contacting with the vehicle wheels was -needed. Therefore, there
was a problemthat with such a |arge force vehicle wheels were damaged.
Furt her nor e, t8Rhl@,cd§e is possible to match vehicles whose wheel base

is different from each other.

A further object of the invention is to provide a
vehicle transferring system which is provided with two
movable tables which are able to move forward and
backward, wherein since the front and rear wheel
supporting members in the vehicle incoming direction are
respectively attached on the movable tables, it is
possible to match a wide range of vehicles, regardless of
the size of wheel bases and wheel arrangements.

Another object of the invention is to provide a wvehicle
transferring system in which since the transfer carrier is
provided with a sensor to detect the wheels positioned at
the front and rear side wheel supporting member position
in the vehicle incoming direction, a sensor to detect that
a vehicle has passed through the vehicle incoming inlet,
the vehicle transferring system is able to be utilized up
to the range of length of its transfer carrier regardless
of the size of wheel bases and wheel arrangements, and
furthermore is able to match a wide range of vehicles.

A vehicle transferring system according to the
invention was given more improvements on the basis of the

technology disclosed in the preceding Japanese laid-open



4 . where the vehicle wheels were of a |arge dianeter, the wheel
supporti g menber could not be brought into contact wth the wheel s,
whereby a sufficient holding was inpossible.  The present invention has
been devel oped in view of such, problefs, and it is therefore an object of
the invention to provide a vehicle transferring systemwhich has no
possibility for vehicle wheels to be damaged and vehicles are held without
fail. . Anot her object of the invention is to provide a vehicle

patent No. Hei-6-288113 which the present applicant filed.
Said vehicle transferring system comprises a plurality of
wheel supporting members which are in contact with the
respective wheels of a vehicle and holds and restricts the
wheels; a reciprocatable transfer carrier in which wheel
supporting members . are veitically movably provided; a
lifting means for 1lifting a vehicle from the transfer
carrier by moving upward the wheel supporting members
which are in contact” with“ the vehicle wheels; and a
contacting and separating means by which the wheel
supporting members are brought into contact with the
vehicle wheels and are separated therefrom, and is
characterized in that at least tpe parts, which are in
contact with the vehicle wheels,ﬁbf the wheel supporting
members are rotatable.

With the structure, the wheel supporting mémbers are
brought into contact with vehicle wheels by driving of the
. contacting and separating means, wherein in this state the
lifting means means is driven to cause a vehicle to be
lifted from the transfer carrier. Furthermore, in this
state, the transfer carrier is cauéed to move in order to
transfer the vehicle. Since in this construction the wheel

supporting members are made rotatable at at least the part



transferring.systemconstructed so that a wheel supporting nenber which is
brought into contact with the wheels of a vehicle and restricts the’
wheels is rotatable by the contacting with the wheels of a vehicle, it
is possible for the wheel supporting nénbers to get in under the
wheels of a vehicle with only a little holding power, the contacting

t herebetween is nmade reliable, and the wheels are made free from any
damage. Still another object. of the invention is to provide a vehicle
transferring systemwhich is equipped with a novable table which is able
to nove forward and backward, wherein since the front or rear whee
supporting nenber in the vehicle incomng direction is attached on the
novabl e . 5

thereof in contact with the wheels; the wheel supporting
members are able to get in under the wheels, whereby a
reliable éontacting therebetween is made possible with
only a smail holding force. Théreby, it is possible to
sufficiently hold a vehicle and there is no fear of the
wheels being damaged.

A double tubular structure, the outer tubular member of
which is rotatable, a structure in which the contacting
rod to be brought into.contact with the vehicle wheels is
rotatably disposed, or other structures may be employed as

 the wheel supporting members. '

A transfer carrier of the vehicle transferring system
is provided with a movable table which is able to move
forward éhd backward. In a case where the front wheel
supporting members or rear wheel supporting members are
attached onto the movable table in the vehicle incoming
direction, the transfer carrier is able to deal with
vehicles, the wheel bases of which are different from each
other, and furthermore, in a case where the transfer
carriér is provided with a sensor for detecting a wheel
which is at the front and rear wheel supporting member
positibns in the vehicle incominéhdirection and a sensor

for detecting that a vehicle has passed the vehicle



table, it is possible to match vehicl es whose wheel base is different from
each other. A further object of the invention 'is to provide a
vehicle transferring systemwhich is provided with two novable tables
which are able to nove forward an@ backward, wherein since the
front and rear wheel supporting nmenbers in the vehicle incom ng
direction are respectively attached on the novable tables, it is possible
to match a wi de range of vehicles, regardl ess of the size of wheel bases
and wheel arrangenents. Anot her object of the invention is to provide a
vehicle transferring systemin which since the transfer carrier is
provided with a sensor to detect the wheels positioned at the front and
rear side wheel supporting nmenber position

incoming inlet part, the transfer carrier is able to deal
with wide types of vehicles, regardless of the size of
wheel bases and wheel arrangement, since the lengthwise
area of the transfer carrier can be.utilized up to the
maximum.

Thé'wheel supporting members are able to respectively

stop each of wheels at the front or rear
positions thereof, the frontmost wheel supporting member
is able .to be retained: at the wheel stopping
position when carrying in a vehicle, and the rearmost
wheel supporting member is also able to be retained at the
wheel stopping position when carryiﬁg out a
vehicie. whereby if the vehicle incoming side is different
from the ouﬁgoing side in the wﬁeel supporting members,
for example, if the system is provided with a wvehicle"
swivel apparatus, a vehicle which comes in at an excessive
speed is suppressed at a prescribed position, and the
erroneous start of an outgoing vehicle is prevented.
'Therefore, it is possible to smoothen the incoming and

outgoing operations of vehicles.

Brief description of the drawings



in the vghicle incomng direction, a sensor to detect that a vehicle has
passed through the vehicle incomng inlet, the vehicle transferring system
is able to be utilized up to the range of length of its transfer carrier
regardl ess of the size of wheel bases &hd wheel arrangenents, and
furthermore is able to match a wi de range of vehicles. A vehicle
transferring systemaccording to the invention was given nore inprovenents
on the basis of the technology disclosed in the preceding Japanese

| ai d- open 6 pat ent No.

Hei - 6- 288113 which the present applicant filed. Said vehicle transferring
system conprises a plurality of

Other advantages of the present invention will be
readily appreciated as the same becomes better understood
by reference to the following detailed description when
considered in connection with' the accompanying drawings
wﬁerein:

Fig.l1 is a front elevational view of a preferred
embodiment of vehicle transferring system according to the
invention.

Fig.2 is a perspective vie& of a parking platform.

Fig.3 is a front elevational view of a transfer
carrier. |

Fig.4 is.a plan view of the transfer carrier.

Fig.5 is a plan view of the front wheel supporting
member. ' '

Fig.6 is a plan view of a vehicle path. -

Fig.7 is a partially broken plan view of a wheel
supporting member.

Fig.8 is a side elevational view of the wheel
supporting member.

Fig.9 is a plan view for explaining the operations of
the wheel supporting member.

Fig.10 is a side elevational view for explaining the

operations of the wheel supporting ‘member.



wheel supporting nenbers which are in contact with the respecti ve wheel s
of a: vehicle and holds and restricts the wheel s; a reciprocatable
transfer carrier in which wheel supporting nmenbers are vertically novably
provi ded; a lifting means for lifting BOvehicle fromthe transfer

carrier by noving upward the wheel supporting nmenbers which are in
contact with the vehicle wheels; and a contacting and separating
means by .whi ch the wheel supporting nmenbers are brought into contact with
t he vehi cl e wheel s and are separated therefrom and is characterized in
that at |east the parts, which are in contact with the vehicle wheels, of
t he wheel supporting nmenbers are rotatable. Wth the structure, the
wheel supporting nenbers are brought into contact with vehicle wheels by
driving of the contacting and separating neans, wherein in this state the
lifting means nitkgsll] sigr gv@iaro i efer vexpépinipghdhe iqrasations t o€

transfer carrier. Fyrthernmore, in this
the entire system.

Fig.1l2 is a plan view for explaining the operations of
the entire system. '

Fig.1l3 is a plan view for explaining the operations of
the entire system. |

Fig.l4 is a plan view for explaining the operations of
the entire system. T

FPig.l5 is a side elevatiénal view for explaining the
state where a vehicle is lifted.

Fig.16 is a side elevational view for explaining the
operations of the entire system.

Fig.1l7 is a side elevational view of another preferred
embodiment of the system. ‘

Fig.lé is a plan view showing still another preferred

: émbodimept of the system.

Fig.l9 is a plan view of a vehicle path showing another
preférred embodiment thereof.

Fig.20 is a side elevational view for explaining. the
transfer carrier, which shows the application range of
wheel bases.

Fig.21 is a plan view of a conventional vehicle

transferring systemn.



state, the transfer carrier is caused to nove in order to transfer the
vehicle..+Since in this construction the wheel -supporting nmenbers are nade
rotatable at at |east the part 7

thereof in contact with the wheels, the Mheel supporting mnenbers are able
to get in under the wheels, whereby a reliable contacting therebetween is
made possible with only a small holding force. Thereby, it is possible to
sufficiently hold a vehicle and there is no fear of the wheels being
damaged. A doubl e tubular structure, the outer tubular nmenber of

Fig}22 is a side elevational view of a conventional

vehicle transferring system.

Description of preferred embodiments of the invention

Fig.l shows a preferred embodiment of.the invention. By
an elevating apparatus 22 being elevated and lowered in
said preferred embodiment, a transfer carrier is moved to
a parking platform 20 at a prescribed floor layer shown in
Fig.2, wherein the elevating épparatus 20 is linked with a
winch (not illustrated) wvia wires 1l6. A U-shaped vehicle.
path 1 is rotatably placed on the elevatiné apparatus 22,
and a slidg:.z haviﬂg a transfer carrier 5 is attached to
said vehicle path 1. |

Said slider 2 is reciprocatably mounted in said vehicle
path 1 via rollers 3 provided inside thenvehigle path 1.
The reciprocating movements of said slider 2 are driven by
a transfer motor 6 attached on said vehicle path 1.
Therefore, said slider 2 has a rack 8 formed at the
underside thereof, and the rack 8 is engaged with a gear 7
at the rotating shaft side of the motor 6.

Said transfer carrier 5 loads a vehicle and is provided
at both sides thereof with rollers 4 rolling on and being

brought into contact with the inside of the slider 2,



which issrotatable, a structure in which the contacting rod to be brought
inte contact with the vehicle wheels is rotatably disposed, or other
structures may be enployed as the wheel supporting nmenbers. A transfer
carrier of the vehicle transferring systt@n is provided with a novable
table which is able to nove forward and backward. In a case where the
front wheel supporting menbers or rear wheel supporting nmenmbers are
attached onto the novable table in the vehicle incomng direction, the
transfer carrier is able to deal with vehicles, the wheel bases of which
are different fromeach other, and furthernore, in a case where the _
transfer carrier is provided with a sensor for detecting a wheel whichis
at the front and rear wheel supporting nmenber positions in the vehicle
incom ng direction and a sensor for detecting that a vehicle has passed
t he vehi cl e Whereby said transfer carrier 5 is able to reciprocate for
the slider 2 by the rolling movements of these rollers 4.
Pig.3 and Fig.4 show said transfer carrier .5, where a
chain 10 is connected to the underside thereof. Said chain
10 is endlessly suspended wigh the vehicle path 1 and at
the same time is wound in a sprocket 9 (see Fig.l)
rotatably attached to the underside of the slider 2.
Therefore, since the slider 2 is caused to move by driving
of the transfer motor 6 and the movement thereof is
transmitted to the transfer carrier 5 via the sprockét 9
and chain 10, whereby said transfer carrier 5 is able to
reciprocatg.
By this movement, the transfer carrier 5 comes on the
parking platform 20 (see Fig.2) aiong with the slider 2.
In Fig.l, 17 is a slider roller attached to the underside
of the slider 2, and 24 is a transfer roller .attached to
the underside of the transfer carrier 5. Either of them
rolls and moves on the bottom plate of the parking
platform 20 when the transfer carrier S5 comes thereon.
‘Two pairs of front wheel supporting members 40,41 which
correspond to the left and right front wheels 31 of a
vehicle 30, and two pair of rear wheel supporting members

42,43 which correspond to the left and right rear wheels



8 '

mnde types of vehicles, regardless of the size of wheel bases and wheel

incoming inlet part, the transfer carrier is able to deal with

arrangenent, since the lengthwise area of the transfer carrier can be

utilized up to the nmaxinmum The whdd supporting nenbers are able to
respectively stop each of wheel s at . the front or rear
positions thereof, the frontnost wheel supporting nenber is able to be
retained at the  wheel stopping position when carrying in a vehicle,

and the rearnost wheel supporting nenber is also able to be retained at

the wheel

st oppi ng position when carrying out a

32 of said vehicle 30 are attached to the transfer carrier
5. These wheel supporting members 40,41,42,43 which
consgitute pairs are vertically movable} by wheel
supporting member 1lifting cylinders 14 secured at the
underside thereof, and all the wheel supporting members
are constructed so as to be simultaneously élévated and
lowered in the verticai direction. Furthermore, they are
rotatably linked with each other by wheel supporting
member cyliﬁders 13. -"The 'fespective wheel supporting
members 40,41,42,43 are able to be set at a position
orthogonal to or parallel with the vehicle incoming
direction. |

As shown in Fig.5 and Pig.6, the front wheel supporting
members 40,41 are installed on a movable table 21 which
supports the same. The movable table 21 is screwed with a
spiral rotating shaft 12 which is driven and rotated by an
adjusting motor 11 secured to the transfer carrier 5 and
is able to move on slide railé 23 of the transfer carrier
5 by driving of the adjusting motor 1l. With this
construction, since the front wheel supporting members
40,41 are able to move in the range of distance D, they
are able to ﬁatch‘the wheel intérvals of various kinds of

vehicles.



vehi.cl e, .whereby if the vehicle incomng side is different fromthe

out-goi ng+side in the wheel supporting nenbers, for exanple, if the system
is provided with a vehicle sw vel apparatus, a vehicle which cones in at
an excessive speed is suppressed at a p@rgescri bed position, and the
erroneous start of an outgoing vehicle is prevented. Therefore, it is
possi bl e to snoot hen the incom ng and outgoing operations of vehicles.
Brief description of the draw ngs 9

The front wheel supporting members 40,41 and rear wheel
supporting members 42,43 rotate by driving of the wheel
supporting member cylinders 13, and by the .rotation of the
wheel supporting members, the wheel supporting members are
brought into contact with the front wheels 31 and rear
wheels 32 in order' to hold and restrict the front wheels
31 and rear wheels 32. Therefore, the wheel supporting
member cylinders 13 constitutes a contacting means by
which the wheel supporting members 40,41,42,43 are brought
‘into contact with the front wheels 31 and rear wheels 32
of a vehicle 30, and the wheel supporting members 40,42
are provided with a sensor (not i;lustrated) which detects
a contacting of wheels with each ;f the wheel supporting
members. .

Fig.7 and Fig.8 show one of the wheel supporting
members 40,41,42,43 which afe identical to each other.
Therefore, in Fig.7 and Fig.8, a wheel supporting member
of the preferred embodiment is given 50 as a reference
number, which is substituted for the wheel supporting
members 40,41,42,43 in the description herein. The wheel
supporting member 50 is provided with a shaft 51 1linked

with a piston of one of the wheel supporting member



O her adwantages of the present invention will. be readily appreciated as
t he.same*becones better understood by reference to the follow ng detail ed
description when considered in connection with the acconpanying draw ngs

wher ei n: Fig.1is a front elevationallbview of a preferred enbodi nent of
vehicle transferring systemaccording to the invention. Fig.2 is a
perspective view of a parking platform Fig.3 is a front el evational
view of a transfer carrier. Fig.4 is a plan view of the transfer
carrier. Fig.5 is a plan view of the front wheel supporting mnenber.
Fig.6 is a plan view of a vehicle path. Fig.7 is a partially broken plan

view of a wheel supporting nenber.

cylinders 13, and a tubular member 52 which is rotatably
mounted outside the shaft 51.

fhe tubular member 52 is brought into contact with the
wheels 31,32 of a vehicle 30 and is rotatable on the shaft
51 wvia bearings 53,54. When the wheel supporting member 50
having such a structure is brought into contact with the
whegls 31,32 of a vehicle 30, it is possible to perform a
contacting wiﬁh the wheels 31,32 without fail because the
outer tubular member 52 is rotated. ‘

Fig.9 and Fig.1l0 shows actions of the wheel supporting
member 50, wherein when the wheel supportiﬁg member 50 is
rotated by driving of the wheel supporting member cylinder
13 and is brought into contact with the front wheels 31
(as_ﬁith the rear wheels 32), the tubular member 15 'is
rotated. For this reason, as shown with  dashed lines in

the drawings, the wheel supporting member 50 gets in under
the wheels 31 and is reliably brought into contact with
the wheels 31. Therefore, since the wheel supporting
member 50 is brought into contact with the wheels 31
without fail, it 1is possible to secure a sufficient
holding forcé when lifting the vehicle 30, as described
later. Furthermore, the wheels are made free from any

damage.



Fig:8 isva side elevational view of the wheel supporting nenber. Fig.9
I s'a pldan view for explaining the operations of the wheel supporting
menber . Fig.10 is a side elevational view for explaining the operations
of the wheel supporting nenber. 16 10

Fig. 11 is a plan'view for explaining the operations of the entire system
Fig.12 is a plan view for explaining the operations of the entire system
Fig.13 is a plan view for explaining the operations of

Still furthermore, in a case where the wheel supporting
member 50 is used as wheel stoppers when the vehicle 30 is
caused to ride on the vehicle path 1 descriqu later (in
the preferred embodiment, the front .wheel supporting

- member 40 and rear wheel supporting member 42 correspond
to the wheel stoppers), since the tubular member 52 is
rotated in line with rotations of the wheels 31 of vehicle
30, the wheels 31 rotate idly. Therefore, the vehicle 30
will never go beyond the whéel supporting member 50, and
the safety is' secured. '

Fig.ll through Fig.l6 show operations -of the preferred
embbdiment, When a vehicle comes in, the f£front wheel
supporting member 40 placed forward of the vehicle is
positioned .orthogonally to the incoming direction- of
vehicle 30 as shown in PFig.ll, and the other wheel
supporting members 41,42,43 are located at positions’
parallel to the vehicle incominghdirection; whereby the
vehicle incoming is made easier. A vehicle which comes in
at an excessive speed is suppressed aé a prescribed
position by the wheel supporting member 40.

In this state, a wvehicle 30 comes in, and the rear
wheel supporting member 42 is driven and rotated to be

located at a position orthogonal to the vehicle incoming



therentire system Pig.14 is a plan view for explaining the operations

of -»theentire system Fig.15 is a side el evational view for explaining
the - state where a vehicle is lifted. Fig.16 is a side elevational view
for explaining the operations of the ef7ire system Fig.17 is a side

el evational view of another preferred enbodinent of the system Fig.18
Is a plan view showing still another preferred enbodinent of the system
Fig.19 is a plan view of a vehicle path show ng another preferred

enbodi nent t hereof . Fig.20 is a side elevational view for explaining the

transfer carrier, which shows the application range of wheel bases.

Fig.21 is a plan view of a conventional vehicle
direction, as shown in Fig.12, at the moment when the .
front wheels 31 passed the rear wheel supporting member
42. Théreby, the front wheels 31 are brought into contact
with the front wheel supporting member 40 as shown in
Fig#lB, and the movable table 21 is moved in this state by
the sensor signals in order to cause the wheel supporting
members 40,41 to be moved integrally therewith. And the
wheel supporting members 40,41 are caﬁsed to stop by the
sensor signals at the'momené when the rear wheels 32 are
brought into contact with the rear wheel supporting member
42. By movement of the front wheel supporting members
40,41, the,whee; supporting members are able to match the -
wheel intervals of vérious kinds of vehicles. \

"As shown in Fig.l4, in this étate, the front wheel
supporting member 41 and rear wheel supporting member 43
are driven aﬁd rotated by wheel supporting member
operating cylihders 13 and are located orthogonally to the
vehicle incoming direction and are brought into contact
with the rear parts of the front and rear wheels 31,32,
whereby the vehicle is stopped and fixed by the wheel

'supborting members 40,41,42,43. While fixing the vehicle,

the wheel supporting members 40,41,42,43 are securely in



transfenring system Fig.22 is a side elevational view
of-;a cenventional vehicle transferring system Description of preferred
enbodi mrents of the invention Fig.1 shows a preferred enbodi nent of the
i nvention. By an elevating apparatus 2p8being el evated and |l owered in
said preferred enbodi ment, a transfer carrier is noved to a parking
platform 20 at a prescribed floor |layer shown in Fig.2, wherein the

el evating apparatus 20 is linked with a wnch (not illustrated) via wires
16. A U-shaped vehicle

contact with the wheels 31,32 and hold and'restrict the
wheels; |

Next, the vehicle is-moved to an appointed;floor layer,
where the vehicle is parked, by moving an elevating
apparatus 22. As shown in Pig.15, the wheel supporting
member 1lifting cylinders 14 of the wheel supporting
members 40,41,42,43 are driven in order to simultaneously
1ift the wheel supporting me@be;s 40,41,42,43, whereby the
vehicle 30 is lifted"togeéher with the front and rear
wheels 31,32.

Fig.16 is a view showing the states where the transfer

‘motor 6 is driven. The slider 2 is caused to move toward
fhe parking platforﬁ 20- via a gear 7 and rack 8. When said
slider 2 is guided and moved -by the rollers 3, the
transfer carrier 5 moves in the right --d.’ireétion on the
slider 2 via a chain 10 by rotations of a sproéket 2 of
said slider 2. §

By the movement, the transfer carrier 5 comes on the
parking platform 20 together with the slider 2, and the
slider rollers 17 and transfer rollers 24 move on the
bottom of the parking platform 20 and reach an appointed
parking position. Where the vehicle is caused to arrive at

the appointed parking position, the 'wheel supporting



path 1 i% rotatably placed on the elevating apparatus 22, and a slider 2

having a transfer carrier 5 is attached to said vehicle path 1. Said
slider 2 is reciprocatably nounted in said vehicle
provi ded inside the vehicle path 1
slider 2 are driven by a transfer
Ther ef or e,

said slider 2 has a rack 8 forned at the underside thereof,

the rack 8 is engaged with a gear 7 at the rotating shaft side of the

not or

6.

Said transfer carrier 5 |oads a vehicle and is provided at

both sides thereof with rollers 4 rolling on and being brought into
contact with the inside of the slider 2,

12

members 40,41,42,43 are lowered by driving the wheel
supporting member cylinders 14 to cause the vehicle 30 to
be parked at the appointed position. :

| Thereafter, the other wheel supporting members 41,42,43
are located at positions parallel to the vehicle incoming
direction of the vehicle 30 in such a state where the
front wheel supporting member 40 is located orthogonally

to the vehicle incoming direction, whereby the £ixing

‘'state of the wheels is released (as in Fig.1ll). Then, the

slider 2 is moved via the gear 7 and rack g_by driving the
transfer motor 6. At this time, the transfer carrier 5 is
moved in the left direction via a chain 10 by rotations of
the sprocket 9 of the slider 2. Thus, the respective wheel
suppbrting members 40,41,42,43 and transfer carrier 5
return to the original position in the elevqting appafatus
22 together with the slider 22, and at the same time the
position of the movable table 21 corresponding to the
wheel base of the vehicle which is now caused to come in
and to be parked is stored in a memory means.

Furthermore, the elevating apparatus 22 is returned to
the vehicle incoming position and the adjusting motor 11
is driven in order to cause both the movable table 21 and

the front wheel supporting members 40,41 to retreat to an

path 1 via rollers 3
ThE9r eci procati ng novenents of said
notor 6 attached on said vehicle path 1.

and



whereby said transfer carrier 5 is able to reciprocate for the slider 2 by
the-roltfng novenents of these rollers 4. Fig.3 and Fig.4 show said
transfer carrier 5 where a chain 10 is connected to the underside
thereof. Said chain 10 is endlessly sug@gended with the vehicle path 1 and
at the same tinme is wund in a sprocket 9 (see Fig. 1) rotatably
attached to the underside of the slider 2. Therefore, since the slider 2
is caused to nove by driving of the transfer notor 6 and the novenent
thereof is transmtted to the transfer carrier 5 via the sprocket 9 and
chain 10, whereby said transfer carrier 5is able to reciprocate. By
this novenment, the transfer carrier 5 conmes on the parking platform 20
(see Fig.2) along with the slider 2. In Fig.l, 17 is a slider roller
attached to the underside | | .

appointed position, whereby the standby for subsequent

vehicle incoming is enabled.

. When carrying out a vehicle, the elevating épparatus 22
is moved to the parking floor of a vehicle 30 to be taken
out, and the slider 2 is moved to the parking platform'zo
via the gear 7 and rack 8 by driving of the transfer motor
6 and at the same time the wheel supporting members
40,41,42,43 are also moved to the parking platform 20
together with the transfer éérrier 5 by a sprocket 9 and
chain 10. At this time, the front wheel supporting member
40 is located orthogonally to the vehicle incoming
direction by driving the wheel supporting member cylinders
13 while the other wheel supporting members 41,42,43 are
located parallel to the incoming direction of vehicle 30
(See Fig.ll).

The transfer carrier 5 is moved in the right direction,
and the rear wheel supporting member 42 is located
orthogonally to the vehicle incoming direction by driving
of the wheel supporting member cyiinder 13 at the moment
when the transfer carrier 5 passes 'the front wheels 31
(See Fig.12). As the transfer carrier 5 further moves, the
front wheel supporting member 40 is brought into contact

with the front wheels 31, and the front wheel supporting



of t-he skider 2, and 24 is a transfer roller attached to the underside of
the-transfer carrier 5. Either of them rolls and noves on the bottom pl ate
of the parking platform20 when the transfer carrier 5 cones thereon.

Two pairs of front wheel supporting nmempers 40,41 which correspond to the
| eft and right front wheels 31 of a vehicle 30, and two pair of rear wheel
supporting nenbers 42,43 which correspond to the left and right rear
wheels 13 32 of said vehicle 30
are attached to the transfer carrier 5. These wheel supporting nenbers

40, 41, 42, 43 whi ch '

members 40,41 are moved in the left direction along with
the movable table 21 (See Fig.13). Then, the transfer
carrier 5 stops moving at the moment when th@-rear wheel
supporting member 42 is brought iﬁto contact with the rear
wheéls 32. Thereafter, the wheel supporting members 41,43
are rotated and moved to the position orthogonal to the
vehicle incoming direction in order to fix the front and
rear wheels 31, 32 (See Fig.14).

In this case, such a'methéd may be also available where
the movable table 21 is moved to the position of the front
and rear wheels 31,32 of the vehicle, which is stored in
memory when causing the vehicle to come in, and the wheel
supporting members 40,41,42,43 are rotated and moved to
the position orthogonal to the vehicle incoming direction
at the homent when the movement of the transfer carrier 5
onto the parking'platform is completed, whereby the front
and rear wheels 31,32 are fixed.

The respective wheel supporting members 40,41,42,43 are
simultaneously 1lifted by driving the wheel supporting
member lifting cylinders 14 in this state, and the wvehicle
30 is lifted. Under this condition, the slider 2 is moved
to the elevating apparatus 22 by driving the transfer

motor 6 and the transfer wheel supporting member 5 is also



constitukte pairs are vertically novable by wheel supporting nenber
lifting-tylinders 14 secured at the wunderside thereof, and all the wheel
supporting nmenbers are constructed so as to be sinultaneously el evated and
| owered in the vertical direction. Furti@nore, they are rotatably |inked
wi th each other by wheel supporting nenber cylinders 13. The

respective wheel supporting nenbers 40,41,42,43 are able to be set at a
position . orthogonal to or parallel with the vehicle incomng direction.
As shown in Fig. 5 and Fig.6, the front wheel supporting mnenbers 40,41 are
installed on a novable table 21 which supports the same. The novable table
21 is screwed with a spiral rotating shaft 12 which is driven and rotated
by an adjusting notor 11 secured to the transfer carrier 5 and is able to
nove on slide rails 23 of the transfer carrier 5 by driving of the

adj usti ng nomoved1.tay thet elevating apparatus 22 'by a sprocket and

chain, and simultaneously the vehicle 30 which is lifted
by the wheel supporting members 40,41,42,43 ia caused to
move onto the vehicle path 1. Thereafter, the wheel
supporting members 40,41,42,43 are lowered at an appointed
position, thereby causing the vehicle 30 to be placed on
the vehicle path 1.

Next, the elevating apparatus 22 is moved to the
vehicle incoming inlet,‘wherain the vehicle path 1 on the
elevating apparatus 22 is rotated to cause tﬁe front side
of the vehicle 30 to be turned to the inlet side. The
respective . wheel supporting members 40,41,42,43 are
rotated and located at a position parallel to the vehicle
incoming directioﬂ; whereby the fiking state of the front
and rear wheels 31,32 is released to carry out the vehicle
30. Thereafter, the moﬁable table 21 of the front wheel
supporting members 40,41 is moved to the original position
via a spiral awivel shaft 12 by driving of the adjusting
motor 1l1. The vehicle path 1 on the elevating apparatus 22
is rotated to stand by for the incoming of subaequent
vehicles. Thus, a vehicle is carried in and out.

In the above description, if. the wheel supporting

member 43 is held at the wheel stopping position when



construction, since the front wheel supporting nenbers 40,41 are able to
nove in-the range of distance D, they are able to natch the wheel
interval s of various kinds of vehicles.

14 The front wheel supporting megrbers 40,41 and rear wheel
supporting nmenbers 42,43 rotate by driving of the wheel supporting nenber
cylinders 13, and by the rotation of the wheel supporting nenbers, the
wheel supporting nenbers are brought into contact with the front wheels 31
and rear wheels 32 in order to hold and restrict the front wheels 31 and
rear wheels 32. Therefore, the wheel supporting

carrying out the vehicle, it is possible to prevent the
vehicle from an erroneous starting toward the back.

' Fig.l17 shows another preferred embodiment zéf a wheel
supporting member according to the invention. In this
preferred embodiment, a wheel supporting member 60 is
provided with a 1linkage rod 61 connected to the wheel
supporting member cylinder 13 and a contacting rod 62
attached tb the linkage rod 61.

The linkage rod 61 is moved on “the transfer carrier 5
in the vehicle incoming direction and in a direction
orthogonal thereto by driving of the wheel supporting
member cylinder 13, but the linkage rod 61 itself does_not
rotate. The contacting rod 62 is rotatably mounted along
the lengthwise direction of said linkage rod 61l.- This
contacting rod 62 is disposed at a corner at the wheel 31
side at the linkage rod 61, wherein the contacting 61
confronts the whéels 31 of a vehicle.

In such a constructidn, since the contacting rod 62
confronts the wheels 31, it is able to turn by the contact
with the wheels 31. Therefore, the entire wheel supporting.
member 60 is able to get in under the wheels 31, whereby
the contacting with the wheels 31 is very secure and

reliable, and the wheels are made free from any damage.



mermber ¢ylinders 13 constitutes a contacting neans by which the wheel
supporting nmenbers 40, 41, 42,43 are brought into contact with the front
wheel s 31 and rear wheels 32 of a vehicle 30, and the wheel supporting
menbers 40,42 are provided with a sens24 (not illustrated) which detects

a contacting.of wheels with each of the wheel supporting nenbers. Fig.7
and Fi g. 8 show one of the wheel supporting nenbers 40, 41,42,43 which are
identical to each other. Therefore, in Fig.7 and Fig.8, a wheel supporting
menber of the preferred enbodinent is given 50 as a reference nunber,
which is substituted for the wheel supporting nenbers 40,41,42,43 in the
description herein. The wheel supporting nenber 50 is provided with a
shaft 51 linked with a piston of one of the wheel supporting nenber

Fig.18 is a still another preferred embodiment
regarding the operation of a wheel supporting member 70.
The structure of a wheel supporting member 50 shown in
Fig.l7 and that of a wheel supporting member 60 shown in
Fig.18 may be used as the structure of the wheel
supporting member 70. Such a wheel supporting member .70 is
horizontally movably at;ached in the X-Y direction on the
transfer carrier 5, and the wheel supporting member 70 may
be brought into contact with the wheels 31 of a vehicle
and may be released therefrom by the movement thereof.

That is, as for the wheel supporting member 70, the
position A is the retreating position from a vehicle 31,
and the position B is where the wheel supporting member
moves in the Y direction, wherei'n the wheel supporting
member 70 is brought into contact with the'wheels 31 by
further moving thereof from the position B in the X
direction. Namely, with such a horizontal movement, it is
possible to bring the wheel supporting mémbers into
contact with the wheels 31.

Fig.1l9 is a plan view of a vehicle path in another
preferred embodiment thereof, two movable tables 2la, 21b
which are movable in the forward and rearward direction of

the transfer carrier 5 of the vehicle path 81. The front

T %e



15 - = cylinders 13, and a tubular nmenber 52 which is rotatably nounted
out-si de-the shaft 51. The tubul ar nmenber 52 is brought into contact with
the wheels 31,32 of a vehicle 30 and is rotatable on the shaft 51 via
beari ngs 53,54. \Wen the wheel supportingsnenber 50 having such a
structure is brought into contact with the wheels 31,32 of a vehicle 30,

it is possible to performa contacting wth the wheels 31,32 wthout fai
because the outer tubular nenber 52 is rotated. Fig.9 and Fig.10 shows
actions. of the wheel supporting nenber 50, wherein when the wheel
supporting nmenber 50 is rotated by driving of the wheel supporting nenber
cylinder 13 and is brought into contact with the front wheels 31

side wheel supporting members 40,41 and the rear side
wheel supporting members 42,43 in the vehicle incoming
direction are respectively provided on the movable tables
2la,21b. Each of the movable tables is driven and is
caused to advance and retreat in the range of the moving
strokes D and E by separate movable table motors 1ll.

The movable tables 2la, 21b are provided with a front
wheel sensor 82 to detect the wheels positioned at the
front wheel supporting memSer position in the vehicle
incoming direction and a rear wheel sensor 83 to detect
the wheels positioned at the fearlaheel supporting member
position, and is further provided with a pass sensor 83 to
detect that a wvehicle has passe&, at the vehicle incominé
inlet of the transfer carrier 5; These sensors may"be
provided in plurality at both the left and right sides to
increase their reliability. Furthermore, even though the
pass sensor 84 is secured at the fixing side of the
vehicle incoming inlet, the effect thereof is identical.

As in Fig.ll through Fig.l6, the vehiéle transferring
system firstly causes the wheel supporting member 40 to
move to the wheel stopping position when causing a vehicle
to come in. When _the front wheels Bi of the incoming

vehicle passes through the rear wheel sensor 83, said



(as-withk the rear wheels 32), the tubular nenber 15 is rotated. For this
reason,-*as shown with dashed lines in the draw ngs, the wheel supporting
menber 50 gets in under the wheels 31 and is reliably brought into contact
with the wheels 31. Therefore, since thg wheel supporting nenber 50 is
brought into contact with the wheels 31 without fail, it is possible to
secure a sufficient holding force when |[ifting the vehicle 30, as
described later. Furthernore, the wheels are nade free fromany damage.
16 '

vehicle transferring system causes the wheel supporting
member 42 to be operated to fix the wheels, and further
causes the front side movable table 2la to adﬁance SO as
to escape therefrom, in response to a signal of the front
ﬁheel sensor 82 when the front whéels 31 reach the
frontmost wheel supporting member 40. Still furthermore,
when the rear wheel sensor 83 detects the rear wheels 32,
said system causes the rear side movable table 21b to
advance:so as to escape from Ehe rear wheels.

When the pass sensor 84 detects a passing of a vehicle
and the front side movable table 2la advances to an
appéinted position, the front and rear movable tables 2la,
21b are stopped, and at the same time the rear side wheel
supporting members 41,43 are causéd to perform a vehicle
stopping action, whereby the front and rear wheels are
held and restricted. Furthermore, when carrying out a
vehicle, the. carry-out action is able to be similarly
performed.

In this state, a vehicle 1is housed in the range' df
length of the transfer carrier 5. Since the front and rear
wheels 31,32 are restricted, an appointed parking action
is able to be performed as in the above description at

appointed floor layers.



Still fufthernore, in a case where the wheel supporting menber 50 is used
as ‘Wheel” stoppers when the vehicle 30 is caused to ride on the vehicle
path 1 described later (in the preferred enbodi nent, the front wheel
supporting nenber 40 and rear wheel su@rting nmenber 42 correspond to

t he wheel stoppers), since the tubular nenber 52 is rotated in line with
rotations of the wheels 31 of vehicle 30, the wheels 31 rotate idly.
Therefore, the vehicle 30 wll never go beyond the wheel supporting menber
50, and the safety is secured. Fig.11 through Fig.16 show operations of
the preferred enbodinent. Wen a vehicle cones in, the front whee
supporting member 40 placed forward of the vehicle is positioned
orthogonal Iy to the incomng direction of vehicle 30 as shown in Fig. 11,
and the other wheel supporting menbers 41,42, 43 are |located at positions
paral lel to tHEW®ckrons i3pdnrRgrdinatablm, tahdeshRlishe 2bhiariee dnawni ng

' ler. A vehicle Ich cones in
's nade easnear eac otheQMln advance, and a stoppage is indicated to

the vehicle side when the pass sensor 84 detects a passing
of a vehicle when carrying in a vehicle, or tﬂe transfer
carrier 5 is caused to advance to the extreme position of
the parking piatform, and the front and rear movable
tables 2la, 21b are caused to retreat until the front
wheel sensor 82 and rear wheel sensor 83 detect the wheeis
31,32, whereby it is 'possiﬁie to securely restrict the
front and rear wheels 31,32 without fail.

Fig.20 is a side view for explanation of a vehicle )
transferring system, which shows the application range oflﬂ.
a wheel base. Thus, since the front and rear movable
tables 2l1a,21b respective}y_ha&e'lhe movement strokes D
and E, in the vehicle transferring system according to the
invention, it is possible to utilize the range of length
of the transfer carrier to the maximum in vehicles in
which the wheel arrangement is different from each other,
regardless of the size of the wheel base of vehicle, and
to match a wide range of vehicles. In this example where
the front movement stroke D of the movable tables 2la, 21b
is 645mm and the rear movement stroke E is 450mm, the

vehicle transferring system is applicable to vehicles



at ran e&xcessive speed is suppressed at a prescribed position by

t he wheel supporting nenber 40. In this state, a vehicle 30 cones in,
and the rear wheel supporting nmenber 48is driven and rotated to be

| ocated at a position orthogonal to the vehicle incomng

17 direction, as shown in Fig. 12, at the nonent when the front
wheel s 31 passed the rear wheel supporting nenber 42. Thereby, the front
wheel s 31 are brought into contact wth the front wheel supporting nenber
40 as shown in Fig.13, and the novable table 21 is noved in this state by

" e

having its wheel base of 1,920mm at the minimum Wl and

3,015mm at the maximum W2.



t her seénsor signals in order to cause the wheel supporting nenbers 40,41 to
be noved integrally therewith. And the wheel supporting nenbers 40,41 are
caused to stop by the sensor signals at the nonent when the rear wheels 32
are brought into contact with the rear28heel supporting nmenber 42. By
movenent of the front wheel supporting nmenbers 40,41, the wheel supporting
menbers are abl eel intervals of various kinds of
vehi cl es. ﬁ'mmmmhlmhl nthis state, the front wheel supporting
menber 41 and rea&r wheel ®supporting nenber 43 are driven and rotated by
wheel supporting nenber operating cylinders 13 and are | ocated
orthogonally to the vehicle inconing direction and are brdéught into )
contact W tphhdtheid edlapmadsi®@f the front and rear wheels 31,32, whereby
the vehicle Is stopped and fixed by the wheel supporting nenbers
40, 41, 42, 43.1 VWAi vehfilclieng rahe feeltitie sysitem \d&qsrissm@itl ng menbers
40,41,42,43 are securely in

a plurality of wheel supporting members which are in

contact with the respective wheels of a vehicle and hold
and restrict the wheels; | '

a reciprocatable .transfér carrier in which the wheel
supporting members are vertically movably provided;

a lifting means for lifting a vehicle from the transfer
carrier by moving upward the wheel supporting members
which are in contact with the vehicle wheels; and '

a contacting and separafing means by which the wheel
supporting _members .are brought into contact with the
vehicle wheels and are separated therefrom, .

and being éharacterized in that at least the parts,
which are in contact with the vehiéle wheels, of the wheel
supporting members are rotatable.

2. A vehicle transferring system set forth in claim i,
wherein the wheel supporting members are of double tubular
structure in which the outer tubular member is rotatably

attached to the inner shaft.



18 = 7 ¢ contact with the wheels 31,32 and hold and restrict the wheels.
Next, the vehicle is noved to an appointed floor |ayer, where the vehicle
i s parRed, by nmoving an elevating apparatus 22. As shown in Fig.15, the
wheel supporting nenber lifting cylind®®s 14 of the wheel supporting
menbers 40,4142 43 are driven in order to sinultaneously [|ift the wheel

supporting ne ' whereby the vehicle 30 is |ifted together
with the front Eml & Il l Il 31, 32. Fig.16 is a view show ng the
states where 't kansrex s =

3.A vehicle transferring system set forth in claim 1,
wherein a rotatable contacting rod of the wheel supporting
member is disposed at the portion which confronts a
vehicle wheel. _

4. A vehicle transferring system set forth in claims 1
through 3, wherein the transfer carrier is provided with a
lmovable table which is able to move forward and backward,
and the front wheel supporting’ membérs or rear vwheel
supporting members are-attached onto the movable table in
the vehicle incoming direction.

S.A vehicle transferring system set forth in claims 1
through 3, wherein the transfer carrier is provided with
two movable tables which are movable in the forward and
backward direction, and the front’whee; supporting members
‘and rear wheel 5ﬁ§porting members are respectively .
attached onto said movable tables in the vehicle incoming
direction.

6. A vehicle transferring system set forth in claim 4 or
5, wherein the transfer carrier is provided with a sensor
for detecting a wheel which is at the frbnt and rear wheel
supporting member positions in the vehicle incoming
direction and a sensor for detecting that a vehicle has

passed the vehicle incoming inlet part.



nmotor” & is driven. The slider 2 is caused to nove toward the parking
platform 20 via a gear 7 and rack 8. Wen said slider 2 1is guided and
novedi by the rollers 3, the transfer carrier 5 noves in the right
direction aqn the .sLLder 2-via a chalﬁiu)by rotations of a sprocket 2 of
said slider 2. y the novenent, the transfer carrier 5 comes on the

par ki ng pl at]unmmmlumm vmth the slider 2, and the slider rollers 17
and transfer on the bottom of the parking platform 20 and
reach an appoi‘nt éd * parklng p03|t|on Where the vehicle is caused to arrive

at the appoi nted parking position, the wheel supporting
19

7.A vehicle transferring system set forth in claim 1,
wherein .the wheel supporting members are able to
respectively stop each of_ the wheels at the front or
rear positions thereof, the frontmost wheelisupporting
member is able to be retained at the wheel stopping
position when carrying in a veﬁicle and the
rearﬁost wheel supporting member is also able ‘to be

. retained at the .wheel stopping position when

carrying out a vehicle.



menbers -40, 41, 42,43 are | owered by driving the wheel supporting nenber
cylinders 14 to cause the vehicle 30 to be parked at the appointed
position: Thereafter, the other wheel supporting nenbers 41, 42,43
are 'l ocated at positions parallel to the vehicle incomng di rection of
the vehicle 30 in such a state where thel front wheel supporting menber 40
Is | ocated orthogonally to the vehicle incomng direction, whereby the
fixing state |~+te\pheels is released (as in Fig. 11)._T t hexy

slider 2 is noved via the gear 7 and rack 8 by driving the ans#¥r not or
6. At this time, the transfer carrier 5is noved in the I=ft difection
via a chain 10 by rotations of the sprocket 9 of the slidg Thus, the
respecti ve wheel supporting nmenbers 40, 41, 42,43 and trans carrier
return to the original positioman the el evati ng appar &t us 22 ogether
with the slider 22, and at the s§necgine t he ///// :
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position of the novable table 21 corresponding to the wheel base of the
vehicle which is now caused to cone in and to be parked is stored in a

menmory neans. Furthernore, the elevating apparatus 22 is returned to
t he vehicle incomng position and the adjusting notor 11 is driven in
order to cause both the novable table 2}2and the front wheel supporting
menbers 40,41 to retreat to an 20

el evating apparatus 22 is
0 be taken

enabl ed. When carrying out a vehicl

nmoved to the Fané{gp fl oor of a vehicl

appoi nted position, whereby the standby fiE subsequent vehicle incomng is
e t

o

~ i,




out, and the slider 2 is noved to the parking platform20 via the gear 7
and rack 8 by driving of the transfer notor 6 and at the sane tine the
wheel supporting nenbers 40,41,42,43 are also noved to the parking
platform 20 together with the transfer carrier 5 by a sprocket 9 and
chain 10. At this time, the front wheel3supporting nenber 40 is |ocated
orthogonally to the vehicle incomng direction by driving the wheel
supporti-ng nmenber cylinders 13 while the other wheel supporting nmenbers

41,42,43 are |ocat ed|f el to the incom ng direction of vehicle 30
(See Fig. 11). The transter carrier 5 i§ noved in the ri di rection,
and the rear whe:t supporting nenber 42 ié | ocated orthogondlly to the

vehi cl e incom ng{direction by driving of I he wheel supporting nenber

cylinder 13 at t nonment when the transfer carrier 5 passeg the front

wheel s 31 ~{tSee—Fa— 32 —As1 the transfer (carri er_S—ftrther—apres—ihe
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front wheel supporting nmenmber 40 is brought into contact wth the front
wheel s 31, and the front wheel supporting

21 " nmenbers 40,41 are noved in the left direction along with the
novabl e table 21 (See Fig.13). Then, the transfer <carrier 5 stops
noving at the nonent when the rear wheelgqg supporting nenber 42 is brought
Into contact with the rear wheels 32. Thereafter, the wheel supporting
menbers 41,43 are rotated and noved t()tfH%ZEBItlon orthogonal to the
vehicle incomng directi of Ty oraer to I;x tfmarf ront 4and rear wheels 31,

32 (See Fig.14). In thn; cpse, such & nethag y be also avail abl e where
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the novable table 21 is noved to the position of the front and rear wheels
31,32 of the vehicle, which is stored in nenory when causing the vehicle
to cone in, and the wheel supporting nenbers 40,41, 42,43 are rotated and
noved to the position orthogonal to the vehicle incomng direction at the
nmoment when the novenent of the transfergcarrier 5 onto the parking
platformis conpleted, whereby the front and rear wheels 31,32 are fixed.
The respective wheel supporting nenbers 40, 41, 42,43 are sinultaneously
lifted by drivi ngFfé_ gwel supporting nenber lifting cylinders 14 in this
state, and the vehi &#eY 30 is lifted. Under this condition, the slider 2 is
noved to the ele ing apparatus 22 hy _driving the transfer notor 6 and

t he transfer whee suﬁporting menber § i 4 al so .
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22 noved to the el evating apparatus 22 by a sprocket and chain, and
si mul taneously the vehicle 30 which is lifted by the wheel supporting
menbers-40, 41, 42,43 is caused to nove onto the vehicle path 1. Thereafter,
t he' wheel supporting nenbers 40, 41, 42,43 are |owered at an appoi nted
position, thereby causing the vehicle 38 to be placed on the vehicle path
1. Next, the elevating apparatus 22 is noved to the vehicle incom ng
inlet, wherein the vehicle path 1 on the elevating apparatus 22 is rotated
to cause the front side of the vehicle 30 to be turned to the inlet side.
The respective wheel supporting nenbers 40,41,42,43 are rotated and

located at a positionfparailell to the vehicle i htomng direction, whereby
the fixing state of the fiomt P
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and rear wheels 31,32 is released to carry out the vehicle 30. Thereafter,
the novapble table 21 of the front wheel supporting nenbers 40,41 is noved
to tthe original position via a spiral swivel shaft 12 by driving of the
adjusting notor 11. The vehicle path 1 on the elevating apparatus 22 is
rotated to stand by for the incom ng of Bubsequent vehicles. Thus, a

vehicle is carried in and out. In the above description, if, the
wheel supporting mnmenber 43 is held at the wheel stopping position when
23 carrying out the vehicle, it is possible to prevent the
Fig.7 o_l/-§ 51
54—17T ~+4—~52
583 _TF

Fig.8 - |
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vehicle froman erroneous starting toward the back. Fig. 17 shows anot her
preferred enbodi nent of a wheel supporting nenber according to the
invention. In this preferred enbodi nent, a wheel supporting nenber 60 is
provided with a |inkage rod 61 connected to the wheel supporting nmenber
cylinder 13 and a contacting rod 62 atgached to the |inkage rod 61. The
| inkage rod 61 is noved on the transfer carrier 5 in the vehicle incomng
direction and in a direction orthogonal thereto by driving of the wheel
supporting _nenber cylinder 13, but the linkage rod 61 itself does not
rotate. TheJ?igg. ting rod 62.4s rotatably myupted along the | engthw se
direction of s | i nkage ing rod 62 is disposed at a
corner at the wheel 8@_. sidg ¥\ 6 erein the contacting
61 confronts the mhggﬁs | n\Suclsa construction, since
the contacting rod 6 the wheels Bl, ¥T”is gble to turn by the
contact
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with the wheels 31. Therefore, the entire wheel supporting nenber 60 is
able to get in under the wheels 31, whereby the contacting with the wheels
31 is very secure and reliable, and the wheels are nade free from any
damage. 24 . Fig.18 is a stil

anot her preferred enbodi nent regardin@the operation of a wheel supporting
menber 70. The structure of a wheel supporting nenber 50 shown in Fig. 17

and that of a wheel supporting nmenber 60 shown in} Fig.18 may be used as
the structure of the wheel |[upporting nmenber 70.|Such a wheel supporting
menber 70 is
. Sg —ng
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hori zontally novably attached in the X-Y direction on the transfer carrier
5, and the wheel supporting nenber 70 may be brought into contact with the
wheels 31 of a vehicle and may be-rel eased therefrom by the novenent

t her eof . That is, as for the wheel supporting nenber 70, the position A
is the retreating position froma vehict® 31, and the position Bis where
t he wheel supporting nmenber noves in the Y direction, wherein the wheel
supporting nenber 70 is brought into contact with the wheels 31 by

further noving thereof fromthe position Bin the X direction. Nanely,

wi th such a horizontal novenment, it is possible to bring the wheel
supporting nenbers into contact with the wheels 31. Fig.19 is a plan
view of a vehicle path in another .preferred enbodi nent thereof, two
novabl e tabl es 21a, 21b which are novable in the forward and rearward
direction of the transfer cafe+—b—of—the—vehicle path 81. The front
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25 si de wheel supporting nenbers 40,41 and the rear side wheel
supporting nenbers 42,43 in the vehicle incomng direction are
respect’ively provided on the novable tables 21a,21b. Each of the novable
tables is driven and is caused to advance and retreat in the range of the
noving strokes D and E by separate notdble table notors 11. The novabl e
tables 2l1la, 21b are provided with a front wheel sensor 82 to detect the
wheel s positioned at the front wheel supporting nmenber position in the
vehicle incomng direction and a rear wheel sensor 83 to detect the
wheel s positioned at the rear mhqu supporting nenber
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position, and is further provided with a pass sensor 83 to detect that a
vehi cl e has passed, at the vehicle incoming inlet of the transfer carrier
5. These sensors may be provided in plurality at both the left and right
sides to increase their reliability. Furthernore, even though the pass
sensor 84 is secured at the fixing sidef2df the vehicle incomng inlet, the
effect thereof is identical. As in Fig. 11 through Fig.16, the vehicle
transferring systemfirstly causes the wheel supporting nenber 40 to nove
to the wheel stopping. position when causing a vehicle to conme in. Wen the

front wheels 31 of the incomng vehicle passes through the rear wheel
sensor 83, said 0 26
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vehicl e transferring system causes the wheel supporting nenber 42 to be
operated to fix the wheels, and further causes the front side novable
table 2la to advance so as to escape therefrom in response to a signal of
the front wheel sensor 82 when the front wheels 31 reach the frontnost

wheel supporting nenber 40. Still furthg@mre, when the rear wheel sensor
83 detects the rear wheels 32, said system causes the rear side novable
table 21b to advance so as to escape fromthe rear wheels. When t he

pass sensor 84 detects a passing of a vehicle and the front side
movabl e table 2la advances to an appointed position, the front and
rear novabl e tables 21a, 21b are stopped, and at the sanme tine the rear
si de wheel supporting nenbers 41,43 are caused to performa vehicle
stoppi ng action, whereby the front and rear wheels are held and
restricted. Furthernore, when carrying out a
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vehicle, the carry-out action is able to be simlarly perforned. In
this state, a vehicle is housed in the range of Ilength of the transfer
carrier -5. Since the front and rear wheels 31,32 are restricted, an
appoi nted parking action is able to be perforned as in the above
description at appointed floor |ayers. 14

27 The front and rear novable tables 21a, 21b are drawn near
each other in advance, and a stoppage is indicated to the vehicle side
when the pass sensor 84 detects §fpassing
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of a vehicle when carrying in a vehicle, or the transfer «carrier 5 is
caused to advance to the extrene position of the parking platform and the
front and rear novable tables 2la, 21b are caused to retreat until the
front wheel sensor 82 and rear wheel sensor 83 detect the wheels 31, 32,
whereby it is possible to securely restngct the front and rear wheels
31,32 without fail. Fig.20 is a side view for explanation of a vehicle
transferring system which shows the application range of a wheel base.
Thus, since the front and rear novable tables 21a,21b respectively have

t he novenent Strqu§;Q11énd E, in the vehicle transferring system accordi ng
to the invention, *Ts possible to utilize the range of length of the
transfer carrier to the maximumin vehicles in - which the wheel arrangenent
is different fromeach ggher.. regardl ess of {he sizgpof the wheel base of
vehicle, and to match a\wde range of vehicles. this exanple where the
front novenent stroke D he novabl e tables 2 1b
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vehicle transferring
28
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novement stroke E is 450mm the

systemis applicable to vehicles
base of 1,920mm at the m nimum W and 3,015nm at the

is 645mm and t he rear
havi ng i"ts wheel

maxi num 2.
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What is clainmed is 1. A vehicle transferring system conprising: a
plurality of wheel supporting nenbers which are in contact wth the
respecti've wheels of a vehicle and hold and restrict the wheels; a

reci procatabl e transfer carrier in which the wheel supporting nmenbers are
vertically novably provided, aliftigg neans for lifting a vehicle from
the transfer carrier by noving upward the wheel supporting nenbers which
are in contact with the vehicle wheels; and a contacting and separating
means by which the wheel supporting nenbers are brought into contact with
the vehicle wheels and are separated therefrom and being characterized
inthat at |least the parts, which are in contact with the vehicl e wheels,
of the wheel supporting nenbers are r e. 2. Avehicle transferring
systemset forth in claiml, wherei gt bel supporting nmenbers are of
doubl e t ubul ar
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structure in which the outer tubular nenber is rotatably attached to the
i nner shaft. _ 30 3. A vehicle
transferring systemset forth in claim1, wherein a rotatable contacting
rod of the wheel supporting nenber is disposed at the portion which
confronts a vehicle wheel. 4.A vehicig transferring systemset forth in
clains 1 through 3, wherein the transfer carrier is provided with a
movabl e table which is able to nove forward and backward, and the front

wheel supporting nenbers or rear l"""iege'ZI
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supporting nmenbers are attached onto the novable table in the vehicle
Incomng direction. 5.A vehicle transferring systemset forth in clains 1
through 3, wherein the transfer carrier is provided with two novable
t abl es” which are novable in the forward and backward direction, and the
front wheel supporting nenbers and rear wheel supporting nenbers are
respectively attached onto said novable tables in the vehicle inconing
direction. 6. A vehicle transferring systemset f ﬁtxg]B(t[ ER' 5,
wherein the transfer carrier is provided with a sehgHiS SH
wheel which is at the front and r eel suppor I ng It ns in
the vehicle i"ﬂ'@[ﬂ‘ﬁg W$5Wa§€s'ﬁl¥\@ensor for ng that a vehicle
has passed the vehicle incomng inlet part

ABSTRACT

The invention relates to a vehicle transferring system
which is used for or in parking buildings.ﬂ With the
vehicle transferring system is able to transfe;: and hod a
vehicle with damaging' any wheel of a wvehicle. Irt the
vehicle transferring system, wheel supporting members are
composed of a shaft and a tubular member which is
rotatably attached to the outside of the shaft via
bearings. The wheel supporting members are brought into
contact with the wheels of a vehicle from both the sides
thereof to hold the wheels in a tight state. The wheel’
supporting members 50 are able to get in under the wheels
since the t:ubular members can rotate when contacting the
vheels, thereby a reliable holding is possible and the_.

wheels are free from any damage.

(Fig. 7)
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7. A vSEARCH-RERORTy |4pelication2e960651%:6i n claim 1, wherein the
pporting nenbers are able {to respectively stop each of the wheels
e front or rear positions tHhereof, the frontnost wheel supporting
WMONHEI&BS'QRMTet ai ned at the vvheel StOppI ng p03|t|on when

also able to be retalned at t he mheel stopplng p05|t|on when
carrying out a vehi cl e. : _

VEHICLE TRANSFERRING SYSTEM

The invention ‘relates to ‘a vehicle transferring system which is used for or in parking
buildings. With the vehicle transferring system is able to transfer and hod a vehicle without
damaging any wheel of a vehicle. In the vehicle transferring system, wheel supporting -
members are composed of a shaft and a tubular member which is rotatably attached to the
outside of the shaft via bearings. The wheel supporting members are brought into contact with
the wheels of a vehicle from both the sides thereof to hold the wheels in a tight state. The
wheel supporting members (50) are able to get in under the wheels since the tubular members

" can rotate when contacting the wheels, thereby a reliable holdmg is poss:ble and the wheels
4~ are free from any damage - _ L

Pig. 7.
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