MULTI LEVEL CAR PARKI NG DEVI CE TECHNI CAL FI ELD [ 0001] The
present invention relates to a nultil evel car parking device

i ncluding a car parking space arranged in multistage. BACKGROUND ART
[ 0002] A multilevel car parking device described in Patent
Docunent 1, for exanple, acconmobdates an autonobile in each car

par ki ng space by elevating a pallet (20) nounted with an autonobile
(A with alifter (elevator 6a), and horizontally noving the pall et

between the lifter and egeir GHvRAKRNGARRAGE HFVIcK 8). (11), (12) by
a novi ng device (30),(31),(32). [Patent Docunment 1] JP 1989-219261 A
TECHNICAL FIELD
[0001]
The present invention relates to a multilevel car
parking device including a car parking space arranged in

multistage.

BACKGROUND ART
[0002]

A multilevel car parking device described in Patent
Document 1, for example, accommodates an automecbile in each
car parking space by elevating a pallet (20) mounted with
an automobile (A) with a lifter (elevator 6a), and
horizontally moving the pallet between the lifter and each
car parking space (7), (8), (11}, (12) by a moving device
(30), (31}, (32).

[Patent Document 1] JP 198%8-2192¢6l1 A

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
(0003]
In the above-described multilevel car parking device,
problems may occur in moving a pallet if positions of the

pallet and the moving device are shifted when horizontally
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DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON

[ 0003] In the above-described multilevel car parking device,
probl ens may occur in noving a pallet if positions of the pallet and
t he novi ng device are shifted when horizontally noving the pallet.
However, since one of the pallet or the noving device is arranged on
alifter side (noving side) and the other is arranged on a structural
body (fixed side), accurately aligning the positions is not easy.

[ 0004] moving the pallet. However, since one of the pallet or the

moving device 1s arranged on a lifter side (moving side)
and the other is arranged on a structural body (fixed side),
accurately aligning the positions is not easy.
[0004]

It is an okject of the present inventicn teo provide a
multilevel car parking device capable of smoothly
heorizontally moving the pallet between the car parking

space and the lifter.

MEANS FOR SOLVING THE PROBLEMS
[00051

To solwve the above-mentioned problems, the present
invention provides a multilevel car parking device
including a structural body in which a car parking space is
arranged in multistage, a pallet accommodated in each car
parking space in a retrievable manner, a lifter elevatable
along the structural body, and a pallet moving device
arranged on the lifter to transfer the pallet between the
lifter and the car parking space; wherein the pallet moving
device includes a pair of supporting arms arranged on the
lifter in an oscillating manner and a friction gear
rotatably arranged at a play end of each supporting arm,
the pair of supporting arms being arranged symmetrically

with respect to a pallet moving direction and with the play
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It is an object of the present invention to provide a nultilevel car
par ki ng devi ce capable of snoothly horizontally noving the pallet
bet ween the car parking space and the lifter. MEANS FOR SOLVI NG THE
PROBLEMS [ 0005] To sol ve the above-nenti oned problens, the
present invention provides a nmultilevel car parking device including
a structural body in which a car parking space is arranged in

mul tistage, a pallet acconnndated in each car parking space in a

retrievable mnner, g Liflel slevatable,along.the stqucliy al.;hgdy.

and a pallet nOVI NG devi ce arrange T rans

pal | et betugep ”es | b{ieraand 1 he qar  pAr KEnd, spAce: wherei e,

pal I et noving BUTEPTRTT a par supporting arns arranged on

the lifter |n an .oscillatin manner .and a frict hy tatably

arranged gtag Spgﬁ e%de%ﬁhe §upportgﬁgfarn$ %ﬁéy%g?r o%‘supportrng
Sy

arnms bein rranged mret r i cal.l h S ng

i rectton 22RA AR FRe™ 1o e GHE T PECERE ot TRy pa?E?‘hg
space side,and_bein onstant!ly hiased, in g d|r ctlo ng the
refpfcglvghﬁlgﬁlgpgg f?ﬁCt% féf:rs SCan r?ﬂ drrch dﬁﬂdfﬁrfﬁe ngg 1
rotated wi .gui de e 0 apdwi ched wi e pair o
friction ﬁéarsl?gefrﬁﬁgfél %I Pgbe?meen the lifter and the car
par ki ng 59%666][0006] As descrlbed above, by arranging the pair of

As described above, by arranging the pair of
supporting arms for sandwiching the guide plate of the
pallet in an oscillating manner, even if the position of
the pallet is slightly shifted, such shift can be absorbed
with the oscillation of the supporting arm, whereby the
guide plate of pallet can be reliably sandwiched.

[C007]

A large load is sometimes applied on the pallet when
loading or unloading the automobile to and from the
multilevel car parking device. In other words, when the
automobile loaded from the locading/unloading port is
suddenly stopped on the pallet, a'large load toward the far
side (i.e., side opposite to loading/unloading port)
applies on the pallet by an inertia force of the automobile.
When the automobile is suddenly accelerated at the time of
unloading, a large load toward the far side is applied on
the pallet by the counter-reaction of the force that

accelerates the automobile. When a large load is applied
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supporting arns for sandw ching the guide plate of the pallet in an
oscillating manner, even if the position of the pallet is slightly
shifted, such shift can be absorbed with the oscillation of the
supporting arm whereby the guide plate of pallet can be reliably
sandwi ched. [0007] A large load is sonetines applied on the
pal | et when | oading or unloading the autonobile to and fromthe

mul til evel car parking device. In other words, when the autonobile

| oaded fraq I iLhg/ oadin rt is.s st.oppe he

pal | et aolmaitglg gggégbv\%ﬁ% E?%el%a%ocsrioggﬁé'i ggg?yé‘%{%e&%ppoag}%oegle%o

| oadi ng/ unl oadi ng r{).applies t |1 Y, I tia force of
t he autono e|"%ee.r' gﬁ {‘%%ggurb%ﬁo%e?{ggﬁqg §gd8§% ‘5 rﬁ%@% %%Eﬁh}e %at the
time of un o%dggg, a large load toward the far side is applied on the
pal | et by “fie9€ount er-reaction of the force that accel erates the
aUtO"Dbi|§UOW%§n a large load is applied on the pallet, the pallet
strongly collT'irdes with anot her nenber, and noi se may generate or

ot her nmenber may, be damaged. 08] . The verent, tQ t f.ar

i de of the partar BEPEREEH ul Wie Toadifg 1h) BanIag oy ¢ b e
regul ated by, the Il Iy 0._th ven, rge |l o owar d
the far si ethg %g%ngé/gﬁﬂgﬁg”Eaﬁfﬁﬁ,§%hee§%?%£?§€%ﬁ'%EB#Fﬁgékat a
predet er mi_ned positio nd. str. |1 si o] a

anot her n€§€gpggénsﬁe9%%€i%%%%:ﬁﬂgﬁ%%Fﬁ%rE?Qdfg?ﬁgg%gﬁ%%?agi%gggr and
the pallet, _are aced apart ai.se y a t | l.et. st opper
may be dar%asgggp\‘s}w%%% ?Iﬁeagéalqaejt ezfﬁd tt epggﬁgétég 8%%5?53% Ialtdtaa. Thus,
the pallet _stopper.is.b i jnt REE pal l.et. arr ed
ot the | oRaEHar R aE o haro Gt ReTPay Ehibigle: B s 31300

| medi at ely Deforg. cORLAG. L Ly, GoNLALk sl h fNs RALlSL, §9 Lhat even
if the size and the positi'on of the pa Fet arrangeglat t hé

| oadi ng/ un| iLn sl i i-f,fer h e awbacks ¢ be
avoi ded s'ﬁggg%hgtgﬁé%ﬁﬁ%gggé‘%éﬁﬁjfheaﬁal%%%g§¥d%%%r’a%ﬁh%ﬁéﬁgyopper

can be ma‘%%nerate or the pallet stopper may be damaged when the

pallet and the pallet stopper collide. Thus, the pallet
stopper is brought into contact with the pallet arranged at
the loading/unlcading port from the far side or is stopped
immediately befeore coming into contact with the pallet, so
that even if the size and the position of the pallet
arranged at the loading/unloading port slightly differ, the
above drawbacks can be avoided since the distance between
the pallet stopper and the stopper can be made
substantially zero. Furthermore, when elevating the pallet,
the interference of the pallet and the pallet stopper can
be prevented by evacuating the pallet stopper te a position
spaced apart from the pallet.

[0009]



substantially zero. Furthernore, when elevating the pallet, the
interference of the pallet and the pallet stopper can be prevented by
evacuating the pallet stopper to a position spaced apart fromthe
pal l et. [0009] In the multilevel car parking device, the
lifter can be supported with a sinple nechanismby arranging the

| ocking | ever pivotally supported in a projectable and rotatable
manner to the outer side fromthe lifter at the |ifter, arranging the

stopper at the shrugluyral, body conti guting,the, 2 ega{eki 1gspage, and

| owering the I| cklng Eever - projec rotate

th t h
o S L VT A 2L
t d d h
o zor ?hg%ec:";ﬁﬁzﬁeneeé,l“vcﬁﬁwfsu%@aqg%az%%xs@ef@érﬁ%nae aged ot he
he |if fi
the 11Tt er ThsuiLoblowe {1 na deyise Lol upes pel fualed uinkng

or L?Q%?%é%%%&%%gﬁﬁ%f ’Stfo%%a%'b%?ﬁ“é?d%%f*?%%%?ﬁng“ ]
direction of the {1 'Jcﬁé’ aa}: 1’55 ang f d &‘éﬁ% %ep%' rft E

t ur ni ng framesinaldrrect | éasing

clanp menbet, ap E Bod 31911? grogregltgg Lhs dgguﬁeocl tt @bn%uftgg"fﬁ :

in a dlrecﬁlon
shsaﬂhyeélese%nvgatg@ %erfgsefr?g' fé&g}l the, sqlenoi d.

Doyl Sheacn:
upper side of the stopper.
[0010]

In the case where a trolley horizontally movable with
the pallet moving device is arranged at the 1lifter, the
trolley needs to be fixed at a predetermined position on
the lifter. The trolley fixing device includes a pair of
turning frames tufnably arranged on the trolley, a pair of
dog clamp members, arranged on each turning frame, for
clamping a dog arranged in a projecting manner on the
lifter from both sides in the moving direction of the
trolley, a biasing means for turning the pair of turning
frames in a direction of releasing the clamping by the dog
clamp member, and a solenoid for turning the pair of
turning frames in a direction of clamping the dog with the
dog clamp member, so that the trolley can be easily fixed

with or released from the solenoid.

[GO11]



An open space is sonetinmes provided on the front side (exterior side)
of the | oading/unloading port, where a turn table for changing the
direction of the autonobile and the like is arranged on the front
open space. The space on the upper side of the front open space can
be effectively utilized as a parking space by form ng the car parking
space in multistage on the upper side of the front open space.
EFFECTS OF THE | NVENTI ON [ 0012] As mentioned above, according

to the mitilevel s8loPALKLOG derlae.qboth gow@é&ncsn VLR, 3de

pal |l et can be shpo orizonta noved car I Nng space.

oR EF DESRUELLGH, OF dEF SRAMAN evg%%z#n'fbg %o@t”uﬁﬂetre a turn

cross-sectional view o par evi ce

table for changing the direction of the automobile and the
like is arranged on the front open space. The space on the
upper side of the front open space can be effectively
utilized as a parking space by forming the car parking
space in multistage on the upper side of the front open

space.

EFFECTS OF THE INVENTION
[c012]

As mentioned above, according to the multilevel car
parking device of the present invention, a pallet can be

smoothly horizontally moved to a car parking space.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

Fig. 1 is a front cross-sectional view of a
multilevel car parking device.

Fig. 2 is a side cross-sectional view of the
multilevel car parking device.

Fig. 3 is a plan cross—-sectional view at a first
stage of the multilevel car parking device.

Fig. 4 is a plan cross-secticnal view at second or

higher stages of the multilevel car parking device.
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Fig. 2 is a side cross-sectional view of the nmultilevel car parking
device. Fig. 3 is a plan cross-sectional view at a first stage of the
mul til evel car parking device. Fig. 4 is a plan
cross-sectional view at second or higher stages of the nmultilevel car
par ki ng device. Fig. Fig.

Fig. 5 is a plan view of an elevating body.

Fig. 6 is a plan view of a trolley.

Fig. 7 is a side view of the trolley.

Fig. 8 is a plan view of a pallet moving device.

Fig. 92 is a side view of a pallet stopper.

Fig. 10 is a plan view of the pallet stopper.

Fig. 11 is a plan view of a detection device of the
pallet stopper.

Fig..1l2 is a side cross—sectional view of a lifter
supporting device.

Fig. 13 is a bottom view of a trolley fixing device.

Fig. 14 is a longitudinal cross-sectional view of the
trolley fixing device.

Fig. 15 is a schematic view showing the trolley
fixing device (at the time of traveling).

Fig. 16 is a schematic view showing the trolley
fixing device (front of fixed position).

Fig. 17 is a schematic view showing the trolley

fixing device (fixed position).

BEST MODE FOR CARRYING OUT THE INVENTION
[0014)]

Hereinafter, an embodiment cof the present invention
will be described with reference to the drawings. In the

description below, a long side direction of a rectangular
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56 isis a plan view of an elevating body. a plan view of a trolley.
Fig. 7is

car parking space 2 (i.e., front and back direction of an
automobile A accommodated in the car parking space 2) is
the front and back direction, and a short side direction
{(width direction of the automcbile A) is the width
direction in a horizontal plane, for the sake of
convenience of explanation.

[0015]

Figs. 1 to 4 show a multilevel car parking device
according to one embodiment of the present invention. The
multilevel car parking device includes a structural bedy 1
and a car parking space 2 arranged in multistage on the
interior of the structural body 1. In the illustrated
example, two rows of main garage rows 3a, 3a in which the
car parking space 2 is arranged in multistage are lined in
the width direction, and two rows of sub-garage rows 3b, 3b
in which the car parking space 2 is arranged in multistage
are arranged facing each of the main garage rows 3a, 3a in
the front and back direction. Each car parking space 2 is
arranged with fixed rails 4, 4 extending in the width
direction spaced apart in the front and back direction. A
front open space 5 is formed on a front side of a
loading/unloading port 6 of the multilevel car parking
device, and the sub-garage rows 3k, 3b are arranged on the
upper side of the front open space 5. A turn table 7 is

arranged on the front open space 5, so that the automcbile
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a side viewof the trolley. Fig. 8 is a plan view of a pallet noving
device. Fig. 9 is

A ¢an change the direction on the turn table 7 when loading
or unloading the automobile A.
[0016]

Each car parking space 2 ¢of the muitilevel car
parking device is arranged with a pallet 8 for mounting the
automobile on the upper surface. A plurality of casters S
is attached at both ends in the front and back direction of
the pallet 8 (see Fig. 7). A band plate-shaped guide plate
8a extending in the width direction is arranged at the
lower surface of the pallet 8. The pallet 8 is slidable in
the width direction with respect to the structural bedy 1
by mounting the casters 9 of the pallet 8 on the fixed rail
4 of the car parking space 2 so as to be rollable.

[0017]

The multilevel car parking device is arranged with a
lifter 10 for elevating or lowering the pallet 8. The
lifter 10 is configured by an elevating body 11 arranged so
as to be elevated or lowered along the main garage rows 3a,
3a between the main garage rows 3a, 3a, and a trolley 12
arranged on the upper surface of the elevating body 11.
[0018]

The elevating body 11 is held by being suspended by a
suspending member (not shown) such as a chain or a wire
rope, and is elevated or lowered by an appropriate driving

mechanism. As shown in Fig. 5, the elevating body 11

9



a side view of a pallet stopper. Fig. 10 is a plan view of the pallet

st opper.

Fig. 11 is

includes a long sgquare-shaped frame body 13 in which frame
members are combined. First guide rails 14, 14 are
arranged along the front and back direction at an upper
surface of a long side portion of the frame body 13. A
pair of guide rollers 15, 15 is rotatably arranged at one
short side portion of the frame body 13. The elevating
body 11 can be elevated in the horizontal state along the
main garage rows 3a, 3a between the main garage rows 3a, 3a
by rollably contacting the gulde rollers 15, 15 to a guide
frame (not shown) extending in the up and down direction
arranged on the structural bedy 1.

[0019]

The trolley 12 is slidable in the front and back
direction with respect to the elevating body 11, so that
the pallet 8 can be moved between the main garage rows 3a,
3a and between the sub-garage rows 3b, 3b. As shown in
Figs. 6 and 7, the trolley 12 includes a long square-shaped
frame body 16 in which frame members are combined.
Attachment rods 17a, 17b having a substantially square
cross—section are arranged at the short side portion of the
frame body 16. Second guide rails 19, 19 are arranged
along the inner side surface at the short side portion of
the frame body 16. A caster 18 is rotatably arranged at
both ends in the width direction of the attachment rods 17a,

17b. A plurality of guide plates 20 is arranged on the
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a plan view of a detection device of the pallet stopper.
Fig.. 12 is a side cross-sectional view of a lifter supporting

devi ce. Fig. 13 is a bottomview of a trolley fixing device. Fig.
14 is a longitudinal cross-sectional view of the trolley fixing

devi ce. Fig. 15 is a schematic view showing the trolley fixing
device (at the tinme of traveling). Fig. 16 is a schematic view

showing the trolley fixing device (front of fixed position).

gggi t ilgni) BpBeSCURIRLLS Ik hSNRUNGEDR Lh8! LAY, ThitliBsd8Y] o8y (Foxed
rotatably driving the caster 18 attached to the attachment
rod 17b are arranged on the attachment rod 17b.
[0020]

The trolley 12 is arranged on the first guide rails
14, 14 in the front and back direction arranged on the
elevating body 11 with each caster 18 rellably mounted. In
this state, when the caster 18 arranged on one attachment
rod 17b is rotatably driven by driving the motor arranged
on the attachment rod 17b, the trolley 12 moves in the
front and back direction along the first guide rails 14, 14
of the elevating body 11. A pair of supporting rails 22,
22 is arranged on an extended line of the first guide rails
14, 14 arranged on the elevating bedy 11 between the sub-
garage rows 3b, 3b (see Fig. 4). The trelley 12 can be
transferred from the lifer 10 to the sub-garage rows 3b, 3b
by moving the trolley 12 in the front and back direction
and mounting the same on the supporting rails 22, 22.

[0021]

As shown in Fig. 6, the trolley 12 is arranged with
pallet moving devices 23a, 23b for moving the pallet 8 in
the width direction. The pallet moving devices 23&, 23b
are symmetrically arranged on both sides in the width
direction of an attachment plate 24 arranged at one end

side in the front and back direction of the trolley 12.

11



BEST MODE FOR CARRYI NG QUT THE | NVENTI ON [ 0014] Her ei nafter,
an enbodi rent of the present invention will be described with
reference to the drawi ngs. In the description below, a |long side
direction of a rectangular car parking space 2 (i.e., front and back
direction of an autonobile A accommpdated in the car parking space 2)
is the front and back direction, and a short side direction (wdth
direction of the autonobile A) is the width direction in a horizontal

| , f t h f ' f | j 0 -
p. ane L ?f)rhf gﬁﬁ‘i‘%% g F%rqr%/eeg%reg}lcs%e%re%(%S%Qgghogac}l; é)a]}:S]prcl’:ldflﬁlélgone

Fi gs. ow a multilev car par évi cé accordi

embodi ment_ ot the g esent | NGO, The BUMLLLYL, EATAA KNG .,

devi ce i nclFudes a sPruc ura’ﬁniy 0 a car par space

d i ltist t . i t t t . d I
the i 11 usErktod 45 At mi rg et Chaf e garS e S 3am e oun o

the illustrate mal n™ garag

the car pagking,spacg. 2|5 AL ANAEd d0 0 '&2%&9%@ hd e 1hhe

wi dt h direéection, ro sub-garage rows t he

car parki pac | nged. . ti re ar d f.aci ng

cach of t ne Rahtatible IR By LB N L R R o,

Each car 2%55%?9 space 2 is arranged with fixed rails 4, 4 extending
t'h=di

inthe w rection spaced apart in the front and back direction.

A front open spacesfols foried an auLr gut, st dg, of,a JQAdinghynl oadi ng

port 6 of the nu evel  car parKi ng device, -garage rows
gy SrEAHGRECY BBekE BRI, 9.0k st Mool a0t UEN SARRE 5
aUtonDbil%he attachment plate 24 and extending in the width

direction, a moving board 26 arranged to be movable along

the guide rails 25, 257, guide members 26a, 26a’ with a

plurality of casters 27, 27’ arranged to be rollable along

the guide rails 25, 25', and a box 26b attached to the

guide member Z26a, 26a’.

[0023]

A pair of first pivot shafts 28, 28" passing in the
up and down direction and being fixed in a standing manner
is arranged at symmetric pesitions in the front and back
direction in the box 26b. The upper parts of the first
pivot shafts 28, 28" project to the upper side from the box
26b, and a pair of supporting arms 29, 29’ rotatably and
pivotally supported through a plurality of bearings is
arranged at the projecting portion. The supporting arms 29,
29’ are held in parallel and horizontally toward the outer

side in the width direciion. The supporting arms 28, 297
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A can change the direction on the turn table 7 when | oading or

unl oadi ng the autonobile A [0016] Each car parking space 2 of
the multilevel car parking device is arranged with a pallet 8 for
nounting the autonobile on the upper surface. A plurality of casters
9 is attached at both ends in the front and back direction of the
pallet 8 (see Fig. 7). A band pl ate-shaped gui de pl ate 8a extendi ng
in the width direction is arranged at the | ower surface of the pallet

8 The pal|ef §a§' !:%8? %th%rt e lddtsﬁaﬁérﬁfgﬂl"%‘ é{ﬁ}é& reisis ¢ to

t he structural ng the casters

the fixed,rai Id?4 OL theFlgggqupaJskf %gr E‘B%g,e gdgosﬁfégey%nrdo&h%bl e

[ 0017] i car deVrce T arranged with a

lifter 10 for eIev t|n e | owering th al Ilft g0 is
conflgureEeby an“eléva |ng %od@ %%rrgﬁge Hg%cgéo hﬁ% evated or

| ower ed al%%%4 the main garage rows 3a, 3a between the mai n garage
rows 3a, é Ad a trolley 12 arranged on the upper surface of the

el evating bOdy %1co£8018 hafthg 5§xgﬁégﬁlﬁ£q¥u}¥ﬁn%gh% g Qy

bei ng suspended % spen&;ng e ain or

awre rope, t%nd eix_&tz ed orretch V\ﬂ%ll’ ggeer%a%%l%ﬁ) aclzt;l)rﬂhaet glg&a\il ng

nmechani sm™"AS shoRn el evatng In es a Iong

squar e- Shge%%d f(FSH§ bo el R \rg%ﬁ’%@&ftr & on g{;%bgﬁ%% S mélhg

First guide ra| 4° 1 are ar al ong bac

di t t § d t
pody 15, Aopart 5 Shurae et e P20y LRy §?Féﬁée%5§€?one

short i de, 105 OB, 81 AL, JLATR hody 13, T _eLevad | ng body 11n4gn be

el evated i'n’t hor T zon alon in garage r OwWs

Pg}&g?g ag%ugga ega£§g€hEQ$%§mwﬁﬁ%% g¥ﬁrok%ab£ 4‘ Q%hthe gui de

0 a qgui own e up and

down di 7 eg1i,00. A" 3Pt QB 08 SLAVELHAl 30k the inner side

portions facing each other projecting out from the opened
opposing inner side surfaces of the supporting arms 29, 297
$0 as to be contactable to each other.

[0025]

An attachment bar 32 is arranged at the distal ends
of the supporting arms 29, 29' to couple the distal ends.
The attachment bar 32 is arranged by being heorizontally
passed through the lower corners of the distal ends of the
supporting arms 29, 29, where both ends project out from
the supporting arms 22, 29’. The supporting arms 29, 29’
are slidable with respect to the attachment bar 32.

(0028]
Both ends of the attachment bar 32 are arranged with

a nut 34, 34’ screw coupled to a screw groove formed at
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[ 0019] The trolley 12 is slidable in the front and back
direction with respect to the elevating body 11, so that the pallet 8
can be noved between the nain garage rows 3a, 3a and between the
sub-garage rows 3b, 3b. As shown in Figs. 6 and 7, the trolley 12
includes a | ong square-shaped frame body 16 in which frame nmenbers
are conbi ned. Attachnment rods 17a, 17b having a substantially square
Cross-section are arranged at the short side portion of the frane

body 6. Seeandodyl de [all s dduas are assanged glong: thie dnngr i de

surface a e por ion of f afre Castér 18

is rotatahly nge bot h en ds jn_th rect, o f ,the
attachnen?3ro 5 ??g gi?%Pe %ﬂura?f%&ogf%8§1gﬁg ?%igggzogig'arranged
on the upper surtace of . on tt chnent ro 17 for
rotatably arevi ﬁal?ﬂes rllf E\35'61’8 3Zsttacﬁeag?o Pwe'\{?b %ijnmzd 17b
are arranged_o e xac rod 17 002 Th rolley 12
i's arranggg onstﬁg f?%st QUI 5 Al %ﬁng % 8; %%e ront@g%d back
direction arranged on_t he &I %ﬁtl@% bod tant th eagy saster 18

rol I ably RSERCEATIn TRT * %t dre, e TRS cas ?ﬁaarranged on one
attachnent,.rod.17b i rotat ri.ve V|n mtQr..arranged
on the atF Eﬁﬁ%ﬁ?nreﬁ qﬁeyf$§FF gé nnv%%e r& e fﬁ%ﬁgﬁand back
direction_along the fir U|de ralls 14, .14 ting body
11. A palf%5 esﬁ%pg?? ?@Fpé% 05, SP33nRE’ a%fa%%edn%ﬁsg%%gxtended line
of the first _guide rails 4 jarrange n he el evating body 11

bet ween thgnégBPEé?%g% %)éﬁ%ﬁg %g HEQ S$ The trolley 12 can
be transfzbbeq fromthe lifer 10 to the sub garage rows 3b, 3b by
noving the't oﬂley 12 |n the front and back direction and nounti ng

f
the same on theTﬁ pPP St '&%Jﬁ% %% gg are rotatably driven by a

first driving mechanism 36. The first driving mechanism 36
includes a drive motor 37 arranged at one end of the moving
board 26, a driving shaft 38 projecting upward from the
drive motor 37, and a drive gear 39 fixed to the driwving
shaft 38.

[C028]

Transmission gears 40, 40" are rotatably arranged
through the bearing at the first pivot shafts 28, 28’
arranged at the supporting arms 29, 29’ . The transmission
gears 40, 40’ are fixed to the inner surfaces of the
supporting arms 29, 29", The transmission gears 40, 40’
have the peripheral edges projecting out from the opened
opposing inner side surfaces and the opened center side end
face in the width direction of the supporting arms 29, 29’

so as to gear with each other. One of the transmission

14



[ 0021] As shown in Fig. 6, the trolley 12 is arranged with
pal | et noving devices 23a, 23b for noving the pallet 8 in the width
direction. The pallet noving devices 23a, 23b are symetrically
arranged on both sides in the width direction of an attachnent plate
24 arranged at one end side in the front and back direction of the
trolley 12. The pallet 8 can be transferred between each car parking
space 2 and the lifter 10 by the pallet noving devices 23a, 23b. One

pal | et no&%ggsdgﬁiégagggw¥$ﬂltﬁg;&% %%rhggg bgl ow, but since the other

pal | et noving devi as a simlar “confrguration, the description
t her eof mjbbzggt be given. [0022] As shown in Fig. 8, the
pal | et nDJing evice 23a includes a pair of guide rails 25, 25" being

arranged on theT?i‘teté‘CQHs‘?ersZ%ﬂoa& %3420 e%bengﬁé'gr[ﬂé‘ ﬁﬂ%t%ﬁt Bear
direction, a noving oard arranged t6 be novabl'e al'ong the gU|ae
rails 25’30, 30’ are arranged with chain wheels 41, 41’ and 42, 427,
respectively. The chain wheels 41 and 42 are wound with an
endless chain 43, and the chain wheels 41’ and 42’ are
wound with an endless chain 437. Tension wheels 44, 44’
are arranged at the supporting arms 29, 29’. The endless
chains 43, 43" are geared to the tension wheels 44, 447,
respectively, where the tensile force of the endless chains
43, 43’ can be adjusted by appropriately adjusting the
positicon in the width direction.
[0030]

The moving board 26 is moved in parallel in the width
direction by a second driving mechanism 45. The second
driving mechanism 45 includes a drive motor 4¢ arranged at
a predetermined area of the attachment plate 24 of the
trolley 12, a rack jack 47 coupled to the drive motor 46,
and a rack 48 that gears with the rack jack 47 and that is
slidable in the width direction. The end of the rack 48 is
coupled to the end face of the box 26b of the moving board
26 through a pressing member 49 and a joint 50. When the
drive motor 46 is rotatably driven, the rotational movement
is converted to the linear movement through the rack jack

47 and the rack 48, so that the moving board 26 is moved in

15



25", guide nenbers 26a, 26a' with a plurality of casters 27,
27" arranged to be rollable along the guide rails 25, 25",

parallel in the width direction along the guide rails 25,
25’ . The other end of the rack 48 of the rack jack 47 is
coupled to the moving board of the other pallet moving
device 23b, where the moving boards of the pallet moving
devices 23a and 23b simultaneously move in parallel by
rotatably driving the drive motor 46.

[0031]

The pallet moving device 23a is arranged with a first
position detection mechanism 51 for detecting the position
of the moving bcard 26 moved in parallel by the second
driving mechanism 45. Here, the movement ¢f the moving
board 26 to the side projecting tc the outer side in the
width direction is the forward movement and the movement to
the opposite side is the backward movement. The first
position detection mechanism 51 includes an attachment
bracket 52 arranged in parallel to the guide rail 25 at the
side of the guide rail 25, first to fourth proximity
switches 53a to 53d arranged at a predetermined interval on
the attachment bracket 52, and an operation rod 54 fixed to
the moving beoard 26 and extended in the width direction.
When the moving board 26 moves in parallel and approaches
the first to fourth proximity switches 53a to 53d, each of
the switches 25a to 25d is operated and the position of the
moving board 26 (friction gear 30) is detected. In this

case, when the first proximity switch 53a and the second

16



and a box 26b attached to the guide nenber 26a, 26a' . [0023]

A pair of first pivot shafts 28, 28 passing in the up and down
direction and being fixed in a standing nmanner is arranged at
symmetric positions in the front and back direction in the box 26b.
The upper parts of the first pivot shafts 28, 28" project to the
upper side fromthe box 26b, and a pair of supporting arnms 29, 29
rotatably and pivotally supported through a plurality of bearings is

R e S i

held in p ori zon e outer side i1n'the width

direction aIH%tSHBQ;%é; A& AL 911 29 ¢ t?%v%oéwﬁé‘tmé@e%e%&g‘én r solid

shape wi t B3 Space I NSi ere the opposi ng 1 nner

Surfaces[ %%%&it%nc‘??ﬁg{m wPﬁu eé‘qurac%%l' Rihae i gl fl FECH] PR AkE g

opened.

8), and the friction gear of the other pallet moving device
23b is at the backward movement end position (not shown).
When the second proximity switch 53b and the third
proximity switch 53c operate, the friction gears of the
pallet moving devices 23a and 23b are both at intermediate
positions (shown with solid line in Fig. .8). When the
third proximity switch 53c and the fourth proximity switch
53d operate, the friction gear 30 of the pallet moving
device 23a is at the backward movement end position ({(not
shown), and the friction gear of the pallet moving device
23b is at the forward movement end position (shown with a
virtual line at the right end of Fig. 8).
(0032}

The accommodation and the retrieval of the automobile
L in the multilevel car parking device of the above-
described configuration will now be described. In the
initial state, assume that the automobile A is not
accommodated in each car parking space 2 of the main garage
rows 3a, 3a and the sub-garage rows 3b, 3b of the
structural body 1, the lifter 10 is stopped at the
lowermost end position, that is, the loading/unloading port,

and the pallet 8 is not mounted on the lifter 10.

17



Second pivot shafts 31, 31' passing and being fixed in the up and
down direction are arranged at the distal ends (ends on the side
opposite to the first pivot shafts 28, 28 ) of the supporting arns
29, 29'. The pivot shafts 31, 31' are arranged with friction gears
30, 30" rotatably journaled in the supporting arnms 29, 29' through
the bearing. The friction gears 30, 30" have the inner side portions
facing each other projecting out fromthe opened opposing inner side
surfaces q%OFEE supporting arnms 29, 29' so as to be contactable to
each ot her. 25] An attachment bar 32 is arranged at the

di stal ends of @ggngggggg&édg%i égQE%QBuggﬁoéglgqyg%gﬁﬁgedggstaI ends.

The attachnent 'S arrang el'ng hortzo y passed

Lorough TR L QNET SEALDSS S, P16 Stl 1600309 A heplRRALL) R gL

29, 29', where project out “Tr e supporting arns

e acﬁﬂin?-{%%?r %é?‘gf%{ﬁ%}t R ol Be° EheaRes 1A L LTREK A shies,
Y 34, 34" : .
Formod at 209+ Yhofn abbitodttqrt aiCA Rl BRHRLESAD S ChE BLOOLE o

33, 33 fittnteegig(gdtggi,i Ahde $ide c%% %E?&Eﬁ% ?ﬁacé‘ﬁ ’q@r{ql 8main

conpr essi on spring art ange e annul-ar "pl ates 33,

03 and U CSUBPRLL 39 B A0 0 THeGSUBROLL LY 29,29 ot

const ant | he ditrection 1n ends Cl ose by
the el as.“t%oﬁ%gel fa#gepcg:%.%ro%ﬁe%ii Q0 $RE! D9Re 3PindSn JHELARY
configuring a parallel” I'InkK fiechani'sm
direction, and the supporting rails 22, 22 between the sub-
garage row 3b and the first guide rails 14, 14 of the
elevating body 11 are positioned on the same line in the
front and back direction. When accommodating the
automobile A in the car parking space 2 of the sub-garage
row 3b, a trolley moving drive motor 21 is further operated
from the above state to horizontally move the trolley 12
along the first guide rails 14, 14 of the elevating body 11,
and arrange the trolley 12 on the supporting rails 22, 22
between the sub-garage rows 3b, 3b. In this case, the
fixed rails 4, 4 of the car parking space 2 of the sub-
garage rows 3b, 3b and the second guide rails 19, 19 of the
trolley 12 are positioned on the same line in the width
direction.
[0034]

Thereafter, the drive motor of the second driving

mechanism 45 arranged on the pallet moving device 23a is
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[ 0027] The friction gears 30, 30" are rotatably driven by a
first driving nmechanism 36. The first driving nmechani sm 36 includes a
drive notor 37 arranged at one end of the noving board 26, a driving
shaft 38 projecting upward fromthe drive notor 37, and a drive gear
39 fixed to the driving shaft 38. [0028] Transm ssi on gears
40, 40' are rotatably arranged through the bearing at the first pivot
shafts 28, 28' arranged at the supporting arns 29, 29'. The

Lransm ssi N 4eans dnrdfectithd IXER U8 Lhe hDNglaardaces sof, the

supporting*aris ransm ssi on gear ave the

Cor 1 hoos and PReBohBeia ot sl BEVER PP ARERT, PRRES, T B Foel | on

of the SURPOLLI 9487 IR &9 PIcS AsARLAAFAL 1ML htﬁea%}bi%fe[‘g!g}gxg“%s9f

the transmission "gears gears Wt e ' drive’ gear

The tr aneriSsSi e Seegﬂ%ser%%ioﬁggo& h§4 L%E?Jé{%o&&e%ﬁl% %Qrs 0" are

arranged wi'th chain and respectively. The

chai n wheel.3, 44 20042 & & 40U Whth 30,809 £8%:.818) TiATcn?adot he
the forward movement end position of the moving board 26 is
detected. The second driving mechanism 45 of the pallet
moving device 23a is then stopped, and the pair of friction
gears 30, 30’ are held in a state projecting out to the
outer side in the width direction from the trolley 12Z. The
guide plate 8a at the lower surface of the pallet 8
accommodated in the car parking space 2 is sandwiched by
the friction gears 30, 30’ constantly bilased in the
direction of pressure contacting each other with the
elastic force of the compression springs 35, 35'. 1In this
case, the supporting arms 29, 29’ oscillate with the first
pivot shafts 28, 28’ as the center by the action of the
parallel link mechanism, and thus the guide plate 8a can be
reliably sandwiched by the friction gears 30, 30’ even if
an error occurs in the attachment position of the guide
plate 8a at the lower surface of the pallet 8§, as the guide
plate 8a hits one of the friction gears 30, 30’ and the
supporting arms 29, 29’ oscillate.
[0035]

When the guide plate 8a is sandwiched with the

1%



wound with an endl ess chain 43". Tension wheels 44, 44' are arranged
at the supporting arnms 29, 29'. The endl ess chains 43, 43" are geared
to the tension wheels 44, 44', respectively, where the tensile force
of the endl ess chains 43, 43" can be adjusted by appropriately
adjusting the position in the width direction. [0030] The
noving board 26 is noved in parallel in the width direction by a
second driving nmechani sm 45. The second driving nmechani sm 45 i ncl udes
a drive r..46_a eg at re roi e & Atl.aghmgnt
plate 24 0 qfﬁégPré%?gg %%ﬁ:%?rgb gﬁ%@kgzggg%§%1gﬁg%6£¥hg rive notor
46, and a r 48. t ';QFE ragk_jack,. 47,4 iS¢
slidabl e P%agﬁg ?ﬁ%gﬁ %?fggﬁig%i g%gnggo?h?héh?d%ﬁﬂ%égpgbgoupl85 to
the end f 8 of kn o] ugh a pressing
menber 49%%%dgg0%§§n$9§6%§ eﬁﬂ%ﬁg5§$¥§egﬁgt§égﬁ ?ihﬁgtatably
driven, t I ! ement J4:s.C tpo.t j yenent
@%bsegﬁkjaggg [RY IR Jide %gg;&?@h o e d d8ar drave

phroughdthe rac I . he ragk ~so that i ng boa{d 26

25, 25 . The BEREE Shat ord oS toRk Ror P oRt Lo 9770 Lolpl e

to the moviag.boacd ofsine didier. Ral LeL HRYiaddevige 230, where the
SO e palTe g

novi ng boar noVvl ng devi ces a” and 23b sinul taneously

[ - YR | AAYY [ . 031
The pal | 6 BV hGC MRV b Dt s A radaeaow th &1 e e ron

det ect | on (0eGhARL SR 1o LK, RS CGlghngoLhenRos) 4| of Andlie R By, boar d

26 nmoved in para sécond drivi'ng nmechani sm re, the

movement af |,0¢) Moxi . ORI h 2HelQsl g Shde PE] ep2i NOTh L LT
W

side in the th directionis thée forward novenent and the novenent

si de drdt hdi F veent : o
ot eoti on BCRAAT ST ST | 0T das g SPLSeRnent b ackil B2 hP¥asged i n

paral | el (QoLNE 0 deaT Alde o lartheostae ofnihe, aul de, rall Zacnl i1t

to fourth proximty sw to arranged at a predeterm ned

i nterval R, LRe, ghi achient ackens 52, s AL . QRACA 90,L09o Bdsf i xed

to the noving board 2 extended in the w ction. Wen the

movi ng. bogrde26. IRyes, b PRI aldeel sand anpr gaches, 1he, o 3t facfourth

proximty swtc ato each™of the’swtches 25a to 25d is

operated gad;LbesPOshdh Ll JdGHRVEAG PoaLd; &0 ddLiLlihn sgeas;30)

is detected. I'n this case, when the first proximtiy switch 53a and

the Secongent to the trolley 12 side by the friction force with the
friction gears 30, 30’. As a result, the casters 9 of the
pallet 8 transfers onto the second guide rails 19, 19 of
the trolley 12 from the fixed rails 4, 4 of the car parking
space 2, and the pallet 8 moves onto the lifer 10.
Thereafter, when the operation rod 54 moves backward with
the backward movement of the moving becard 26, and the
second proximity switch 53b and the third proximity switch
53c operate, the first driving mechanism 36 and the second
driving mechanism 45 stop. In this case, the pallet 8 is

positioned and held in place on the trolley 12 by
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proximty switch 53b operate, the noving board 26 of one pallet
novi ng device 23a is at the forward novenent end position (shown with
a virtual line at the left end of Fig. 8), and the friction gear of
the other pallet noving device 23b is at the backward novenent end
position (not shown). Wen the second proximty switch 53b and the
third proximty switch 53c operate, the friction gears of the pallet
novi ng devices 23a and 23b are both at internediate positions (shown
with solid _|i 8 e d4p y tL and
the fourt PBFBACHTES Sart o eda b st ad P FrL R %noéé%} S o
pal |l et no deyi t c t ion
(not sho 1%% gg ﬁ% ? |%§?%égﬁng' %g paF?gfﬂgp éHSEt% 23b is

at the forwa&etnﬁéggg -VT%%%;¥£§%%d(§g$wm with a V|rpual line at

t he right B he acconmopdati on and the

retrleval[ fy3khe autonDbiIe Ain the multilevel car parking device of
t he above- escgibed configuration w Il now be described. In the
initial state, fssyre, L aﬁ theéaq %”%b'lemovéé no tﬁg: gaE%dlhn
each car parking space 2 nai n ara e rows 3a, a and the

sub- garag%ucﬁwg %anéP SP AdHGHUL QOQXe& %@ (ﬁéﬁf 1018

st opped at "the Iomernnst en 05|t|on unloadlng

por . and e Al L1 oBal 7 8L TS0 0B g@sséﬁiteerabaaomerl Go33)

lowermost position between main garage rows 3a, 3a). In
this state, the automobile A on the turn table 7 of the
front open space 5 of the structural boedy 1 is advanced
into the structural body 1 from the loading/unleoading port
6, and stopped on the pallet 8. In this case, if the
automobile A is loaded without being sufficiently
decelerated and then suddenly stopped on the pallet, a
large load toward the far side (advancing direction of
automebile A) applies on the pallet 8. In order to
regulate the movement of the pallet 8 by the lcad, a pallet
stopper 200 having the configuration below is arranged in
the multilevel car parking device according te the present
embodiment. In the description of the pallet stopper 200,
the direction the distal end (roller 201} of the pallet
stopper 200 projects toward the pallet 8 side is the front
side (right side of Figs. 9 to 11), and the direction the
distal end of the pallet stopper 200 separates from the
pallet 8 and moves backward is the back side {left side of
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When accommodating the autonobile A in the car parking space 2 of the
main garage row 3a, the lifer 10 is first raised to the height of the
desired car parking space 2 with an appropriate driving nechanism In
this state, the fixed rail 4 of the car parking space 2 of the nain
garage row 3a and the second guide rails 19, 19 of the trolley 12 are
positioned on the sane line in the wwdth direction, and the
supporting rails 22, 22 bet ween the sub-garage row 3b and the first
gui de railgs ﬁ% ? he el evating body 11 are positioned on the
sanme linei the ron and back direction. Wen acconmodating the
autormblle[V the car parking space 2 of the sub-garage row 3b, a
trolley no |ng drlve notor 21 is further operated fronlthe above

tate to h I |l 1 I
T4 T4 of the o beatt i barh tbEY 200" e e iR M onld e d tite e
SuPPOT {1 1 i 808201 22 betiReidie uboaanAge; [ove féb ARLE

fsl P FS of t Oe"f

case, the xed e car parkl g space

sub- gar age, 1,98 3B | Ongg%fnaf $eL0Id W de LAL! 900 ARl

trolley 12 are sanme“lTne’in |rect|

[0034] t Er.‘erz?s.adéh W Jﬂe E%' vegmpLory of e %‘;@%’%ds‘?. giﬂb?gzoo

mechani smF45 arrange on 't aPrat novI ng devi c&
includes a roller 201 having a rotation axis in the width
direction, a supporting tcol 202 for supporting the roller
201, a rack arm 203 extending to the back side from the .
supporting tool 202, a pinion 204 that gears with the rack
arm 203, and a motor 205 for rotatably driving the pinion
204, The roller 201 can be moved in the front and back
direction by rotatably driving the motor 205. The pallet
stopper 200 is arranged with a first sensor 220 for
detecting the backward movement stop position of the roller
201, and a second sensor 230 for detecting an advance limit
pesition of the roller 201. The supporting tool 202 of the
roller 201 is fixed with an operation rod 206 bent to a
hook shape.
[0038]

The pallet stopper 200 is arranged with a detection

device 210 for determining the stop position of the roller
201. The detection device 210 advances and retreats with

the roller 201. As shown in Fig. 11, the detection device

210 is fixed at the supporting tocl 202, and includes an
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operated to project the rack 48 in the width direction. The noving
board 26 then noves forward (noves toward the outer side in the width
direction) along the guide rails 25, 25 . Wen the operation rod 54
approaches the first proximty switch 53a and the second proximty
switch 53b, the forward novenent end position of the noving board 26
is detected. The second driving nechanism 45 of the pallet noving
device 23a is then stopped, and the pair of friction gears 30, 30

i rooti on T an et PoPt o 4 0B Al oS sHEER B OE- oA T Gl
Sandwi ched By Ro“PPPaF BHE GBI A bt G EPRRTR, S BB

the- conpr S0 bR Want T nGLe see st A SLeks bt e MRy arrm
by the aceiBR4l SHRer A AT TEl IHE WoRRaac and-ThaTHE el o
Gven 11 aiarr groCtcBRe o T Ao caht phbbFHERM ARS B endtag ot o
one-of t n@ i L8t Ebheaagd e ORtleet elnaBRaplCof LEF MG TRgg.
T e e
i vi ng. miGRANTen J0aF o GHGH S0 At ELBAPaRE FATTS 1He e 11 me
ack 45, THEPOLALEoReT T viny (o CEeP e arfote Gt gl Inkle
gears 40, ¥BeERa PEtE D AT 1= RO e JATRTARTT
Chuces {nERBIT NG Bost B8 105 MovE BAsRwat ik ( SCROSATe A Cho- Thner
30, 30 Ve BACKRAr Yt 1o TorRT g He G bE B alE BA bt e o
rol Loy 13781 B4 byt AL TT oo e b HE e PeiGA Beararab |

cecond gude 1ai PEET9ST O gy g b ele 1R Pl 215

of the caﬁogéﬁiing space 2, and the pallet 8 noves onto the lifer 10.
Thereafter, n the operation rod 54 noves backward with the

backwar d novenep eo£$§%%}£gﬁﬂ&glgg%a§%ﬁ§gﬁ gggpggg;ﬁﬁf9ﬂgﬁgggﬁig%ty

switch 53b and the t proximty tcl C operate, r

011U 19 TRRBASLAGLAC O L0E SSER00 81 Ly SR ERIAULEIS Stop I

trolley l%og&ing/unloading port, the motor 205 is driven to project
the roller 201 to the front side (pallet 8 side). The ball
216 arranged at the distal end of the supporting bar 212 of
the detection device 210 comes into contact with a stopper
recelving plate 8k arranged at the end of the pallet 8
prior to the reoller 201. The supporting bar 212 is thereby

relatively pushed to the back side with respect to the

attachment tool 211, and the backward end 212a of the
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sandwi ching both ends in the width direction of the guide plate 8a of
the pallet 8 with each friction gear of the pallet noving devices 23a
and 23b. [0036] When the enpty pallet 8 is noved to the lifter
10 in such a nmanner, the lifter 10 is |l owered and stopped at the

| oadi ng/ unl oading port 6 (in the present enbodi nment, | owernost
position between nmain garage rows 3a, 3a). In this state, the
autonobile A on the turn table 7 of the front open space 5 of the

" ondi ng! 3%@%%?“&%1% PREGTEnr dsato Bl RS Rl o A% chee.
F the autgmobile &uhs Loaded aishout k Delgn sULLIcieny decelerat o

and then su opped on 't a’large | 0ad t

'n or dor | £0°r 888 d”f%t?%%flsa“stt?o%%?lﬁe pat?ff’ﬁt'%%‘?“th@eﬁ %*‘%?'

In order 0 regula e VENEN

pal | et stoppet 8 hggin tpqﬁﬁgpfl r%tlon gtOM/lgh rqﬁﬁgg%llg the
mul til evel® car Elng evice accor £6°t he preseﬁt

t he descriptian of th paIIet st appe 200 t he dlrect i sta
end (rollg§328fTe ﬁe ﬁ%ﬁF sf%ppgpe26605?%re% S Jf% %H%ﬁ% %%IIet

8 sid N d
d.f;cfugﬁ thghglg %n% érl %?éyl%ﬁ ? F%%Se? %%%aiéﬁ%} Prontthe
pallet 8 ang¥%g¥eszggq#¥ﬁy F%étgg pack.side (éd¥1isSEQ%88 Flgs. 9

to 11). t “St opper 0 % arrange Ythe far

Ve (5ide o Q0008 L5.10, 1 dha}s'%%ﬁtp@% auLRTRbIL e, EOLAL S g%%dl%é' sts)

of the paPFe ange oading/u own in

Figs. 9 a”%ﬁ%d ﬁe&% Ogieclhl tto%o%rlr%%%&z“%% gs 01{ %Hﬁe&fégjr Baying a

rotatlona S In I‘EC'[IOI’I a su
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arm 20320%9%&5}3&}2019391?? nt%t Xtdigéhg%t h%sp' “k8g§@94 e
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driving t@grﬂ%gﬁgfoir’s tpa%l'eeEnSttQQDSEngQQtéé &g Aanged Wb

first sens or dete t he ckwar st op p05|t|on of
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operation rod 206 fixed on the supporting tool 202 of the
roller 201 is detected by the second sensor 230 (see
virtual line of Fig. 10).
[00401

The automobile A is placed on the upper surface of
the pallet 8 in this state. In this case, the movement to
the far side of the pallet 8 is regulated by the pallet
stopper 200, so that the pallet can be fixed at a
predetermined position even if the automobile A is suddenly
stopped and the load toward the far side (left direction in
the figure) is applied on the pallet 8, and thus the
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The pallet stopper 200 is arranged wth a detection device 210 for
determ ning the stop position of the roller 201. The detection device
210 advances and retreats with the roller 201. As shown in Fig. 11,
the detection device 210 is fixed at the supporting tool 202, and

i ncludes an attachnment tool 211 having a substantially C-shape in
top view, a supporting bar 212 passing through the attachnent t ool
211 in the front and back direction, and a third sensor 213 for

det ect 1 s ashtl,on: Rl (he Backuprdend,2ddart | ofto end. ol g2 11

of the supportln bar I's a ‘oute
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n is c an( [ n e Jemher se
so t hat t%@gréﬁggrgggﬁq%gﬁggal% lqggﬁggc%hg f%é¥ﬁgﬁgtopper rece|V|ng
| ate 8b I t di ately bef t
Cort et PRPREGPEALhe P02 PO, TR, £ DT PR B
t he stoppz ie|V|ng plate 8b, the | oad applied on the pallet 8
directly app s on the nmotor 205 and the notor 205 may be danmaged,

and thus they a rhe Rrﬁfieel Aor JHiquaht 15”%§u89é‘é{a<g1{i:téefgg}a'ﬂietﬁfatlﬁe

target, the roI atable in € con tate e
t 205
oravpase. “HhErEES 5o DoES B A A H&V%@* LB (L Rl o
on Lhe suBgct Lgg I’é’ié% L TRt S aP s AEETIRY BYatge
aut omobi | 6 i4.1iS.Pl ared A ”;gpre%elsagaaﬁ ole therpal I8 §sin this
n't the nove

state. I'S Case, nt - tot ar si the aFIet 8is

reQU|atedd%¥eE98d l@ﬁ S&B&R@se%g% EQOthéﬁe Sﬁ cﬁ§Q%§bﬁoEb§ed
at a predet erm ned OSI 1 on even | e autono e A IS suddenl
stopped andsth g&g%&?wa‘ﬂe FS{E%E sLge ;%flfetth%' BeheA I«Etﬁhﬁne
figure) is applie he pa ., and t the

automobile A is elevated. Accordingly, an event in which

the pallet 8 and the roller 201 interfere when the pallet 8

ascends (or descends) can be reliably avoided by moving the

roller 201 backward. Even when unloading the automobilile A

on the pallet 8, the pallet 8 can be fixed in place even if

the automeobile A is suddenly accelerated at the time of
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collision of the pallet and other nenbers (e.g., structural body 1)
can be avoi ded. As the gap between the stopper receiver 8b of the
pallet 8 and the roller 201 is substantially zero, the noise and

i npact of when the pallet 8 and the roller 201 collide can be
suppressed. Furthernore, as the pallet stopper 200 is brought into
contact with the stopper receiver 8b with the roller 201 or the bal
216, even if the pallet 8 slightly |lowers when the autonobile rides

Qch G PodriipaBunb eyl PLLEa 20T A0 LOSRERL E40. LANLAOIALS JiAcAB301 0

such di spl-aceren | oad™ wi on the rack

arm 203 ang .t porit i ggg .| ypg t a bile
Ais nnun?%& %%l?%g %ay#gg , é%ﬁ%t%gééggri%Otha égvvhgfﬁé%%q?h
t he opposi i.rection to nove the roller 201 backward. Wen the

o® 4

detection Pl é 206 fixed at the supporting tool 202 of the roller
201 is detected he. first sar 220, .1 he | 1. f .th tor
RSB LTS B 420 LS Resialen of e

ip?sizlzbgfggg.A nerearter. e pal I'et” 8 "noun e aut onobi |l e
ol Ter 202 1eNPsFors aenthdl &% dhep CaebfRe 18 Mt e ARG,
Ul oach o SERG EuPorBort KRB HESHPEE B R i dte B an B8 fi xeo
of "unt oadh 48 BY°r SHEI SITRE 1 T Sreht Feer e T Ae S Phe

pal et 8 wigt ot be Pl Lot 5topner. 200, sim Lar {0 ahgve,; [0042L,

The pall et "8 o aut onobi 'é "A'l's evated to the

hei ght of _t. cat ing space 2 where the pallet 8 is originally
acconnndaﬁ%%?haﬁér€§%k¢$ked rails 4, 4 of the car parking space 2 and
t he seconqogggﬁe rails 19, 19 of the trolley 12 are arranged on the
sane lineinthe wwdth direction. [0043]

Thereafter, the drive motor 37 of the first driving
mechanism 36 and the drive motor 46 of the second driving
mechanism 45 arranged in the pallet moving device 23a are
driven to rotatably drive the drive gear 39 and project the
rack 48 to the outer side in the width direction. The
friction gears 30, 30’ move forward while rotating in the
direction of conveying the pallet 8 out to the car parking
space 2 side, sco that the guide plate 8a of the pallet 8
sandwiched between the friction gears 30, 30’ is conveyed
out te the car parking space 2 side by the fricticon force
of the friction gears 30, 30f. As a result, the casters 9
of the pallet 8 transfers onto the fixed rails 4, 4 of the
car parking space 2 from the second guide rails 12, 19 of
the trolley 12, and the pallet 8 moves to the car parking

space 2. When the operation rod 54 approaches the first
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Thereafter, the drive nmotor 37 of the first driving nechanism 36 and
the drive notor 46 of the second driving nmechani sm 45 arranged in the
pal l et noving device 23a are driven to rotatably drive the drive gear
39 and project the rack 48 to the outer side in the width direction.
The friction gears 30, 30" nove forward while rotating in the
direction of conveying the pallet 8 out to the car parking space 2
side, so that the guide plate 8a of the pallet 8 sandw ched between

t he frlctl conveye car r.ki.n pace 2
ide by 1R ot T e i defha BpRinfy HRGLED
result, the caster the D Iet rapsfe t fixed rails
4, 4 f t Re %a?%%a? ?Wgr% %%% ron1t Hllécon 8@£Pe;$§||§éig 19 of
the trolle and h a Iet 8, Mmves 19 e. ark space

When the SFariSN PhCES b oac é’énﬁhaﬂefﬁ?% Rabart < hREents,

and t he secondggrﬁﬁcﬂéﬁysgvgg %%hg%ﬁﬁegh% g or wa, d oy anlsmt%8Sthe

novi ng boar d € operation ‘of irst driv ng iee and

t he second in |sn145 f th aII in V|ce 23a
st ops, andn%he%pagPHF g is pd%ﬁ?ldﬁ@ % gddh a?t'%% hone posi tion

of the car rking sp 4] en the autonmobile Ais
acconnnda?b%§tloph8%d§§?r%e fk QQQSﬁacgpgﬂe 2 in such a manner, the

drive ”Dtjooﬁg of the second dr|V|ng mechani sm 45 of the pallet
novi ng devic 93a i s operated to enter or exit the rack 48. The

friction gears 30, there etach_fromthe, gu f4the
ﬁge% et I@%@ﬁ't e opera?lon %%%Qéﬂpapprd%%ﬁgs t he

pallet 8 and nove backwar oacC

second proxi E¥k1ﬁ‘gt gﬁ §%t532I nd the third p roxt%‘nr 1ty S tmcoqo§3%§0g96

second dr|V|n sto pped ana-t he I oh "gears

are held %%etgg 8r f%ﬁn lﬂ% %. %%9 R gglﬁ?%eﬁallet dIhe gugtllgvel

car parking d&vread nay ange SUpport EVi Cé 56

(see Fig. ,12)sLor gggpgata{]a s %q»rta{ng khe !;Aé]&ea.lOT}q@e@rig@O

lifter XIS o ed a each car par I 'ng space

S”UCt”ra' 3%%’36 1pe MJE & ScléFU%% t'f@% d@%écgu eggl tlédt%ﬁae%fsghied

rectangulgr apell sup case
elevatlngpegqgtlg ahé $£Gé”5égﬂﬁérd. When the operation rod 54

approaches the second proximity switch 53b and the third
proximity switch 53¢, the second driving mechanism 45 is
stopped and the friction gears 30, 307 are held at the
criginal home position.

[0045]

The multilevel car parking device may be arranged
with a lifter supporting device 56 (see Fig. 12) for
temporarily supporting the lifter 10 when the lifter 10 is
stopped at the height of each car parking space 2 of the
structural body 1. The lifter supporting device 56
includes a solid rectangular shaped supporting case 57,

which is fixed to the elevating body 11, is interiorly
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formed with a space, and has the outer side surface opened; a pivot
shaft 58 bridged across side plates 57a, 57a of the supporting case
57, and a |l ocking |lever 59 having a boss 59a rotatably fitted and
inserted to the pivot shaft 58. The | ocking | ever 59 is constantly

bi ased in the inner side direction of the supporting case 57 by a
return spring 60. The locking lever 59 is arranged with a | ocking
nail 59b at the distal end and is arranged with a projecting piece 61

at the boss, s Axfolallon. ! egul 3t ng reaber Ggltgrsrfa% Alj g Lhe

rotation OP i hg ever onlng |n o0 contac back

end face of the.! gﬁgteg5éeer§rdgggd5;asc san0ed glaa segaetesrﬂ e

posi ti on i'nFrhe stpporting roun stopper

f d h f f
the st uct &%5?5 oy 158 The 5 1o T oadengr 3@%.*?1%"9 B S Hesen ™
garage rows.The,stoppor 61 g1y angsd ol 9cpositicn. e acking nai

59b of the locCKin can engage ront per  si en the

| ocki ng | ev.er lggkr s e QPdSEW Cteglstsa ?g%dtﬂle 0?81;3{11'1}% f the

Iocrrng | evier J e stopper fare a ksuch IXﬁd
4,

econd guidésriire 6, e TRt her g %22??% AL e 3‘312 ’
are arranged on EJJS Si‘é'?eé'gbe é‘ trj}%nir%ge PLANG. d&rlﬁﬂ“&%t B8

oper ati on act uator Ps arrange P&r i fed position i n
SUPPOT U N9, Ga8¢. 37 o e, 46! Lgata%atn opkLAuLed by dsﬂ%l}og sl %t a

pl unger 6 prOjects |n or € so

coupl i ng 1Nk, 85,F0r £oupl i:ng. e gtSt b B0 B gl Aot 642 Lo

t he prorectrng prece I'ng T ever The

[ooa7] = u&“%rf%r%efrr%%ﬂ Fe i arad Lend O
10" stops WAEH ERACTORK!DE | Thar B0t %?‘92%5856‘55'%?@@% 155sae.”
the stoppar, 63,0hoLhecal pad g aRgce 2a80e 1, PO3id | dianed a0 e

upper sidé o Perm ne 5to

10 cm). AL_{hegsam tgdgrt@oa%a hehﬁt,ge%pgggge ; 'é ks glggnéﬁﬁe

sol enoi d 53 'S exci er ‘or exi unger

| ocki ng '%é% 58 H?a otat Qﬂ}é"" 1@e@%r8h\éoén§pa£}%%v§%_r G:%tger

against th orce e retdrn spring |ng | ever

Rl p?:?ﬂeeg£?ﬁgyﬁ¥£i %&%g %EltﬁFE ?EQlS@Sfog’Ji%@lﬂ,fJ}%m%c‘é'lﬁg

nail 59b faces opper ing |ever ehgages 't he

stopper 63 vhenntbe-LiLiar, 1040s Lowered 4 1hig alat oIhys. the

lifter rar y supporte e structur and the

el 1 %ltrér%% O AR fo Iy S
engage from the upper side. When the locking lever 59 is
engaged with the stopper 63, the positions of the locking
lever 59 and the stopper 63 are adjusted such that the
fixed rails 4, 4 in the width direction of the car parking
space 2 and the second guide rails 19, 19 in the width
direction of the trolley 12 are arranged on the same line

in the same plane. A locking lever operation actuator is

arranged at a predetermined position in the supporting case
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sane line. After the stopper 63 and the | ocking | ever 59 are engaged,
the | ocking |l ever 59 does not return even if the solenoid 64 is
demagneti zed as the distal end of the locking |ever 59 and the
stopper 63 are engaged in the rotating direction of the | ocking |ever
59, whereby the tenporary supporting state is nmaintained. [0048]
After the pallet 8 is transferred, the lifter 10 is slightly

el evated. The engagenent of the |ocking |ever 59 and the stopper 63

|5 Lhen rabeased, anddds Lacking:Lever 89 I oalas by diheaelashie,

force of tthé return spring reats € support
57. The |i/f st i | . 9 Th
nultiI2vek4%:&h%grh?%g3§§%:g%%%é% %Z &??gﬁggéféf?ﬁﬁggﬁr%FF%f'fixing

devi 100, for .st ' i Xi . . 2

posi 11 on P “ERATSI SOAET 6D vy B HiG chbort e (P S E g
ttached tqg_th | ley.12 hol d he trol | | I I [

2 dog arr SGedti K18 BrG SE G FRttor lon Tt he® o SR Ne ST, For

exanpl e, 3%0§% wn in Figs. 13 and 14, the trolley fixing device 100
i ncl udes Pase plate 101 fixed to the trolley, fulcrumshafts 102a,

1020, and turni 4ol La0E5 1033, 193011 FOE, ! ULSLAM ShATLs 1023 402D

are lined al ong ving directio rection inthe

figure) f t t the central part of the base plate 101,
and the t%Pﬁigg %%géég%TgBa, 103b are attached in a freely turning

manner to b% 7gulcrumshafts 102a, 102b. The fulcrum shafts 102a,
102b are érran ed on the path of the dog 116 of the el evating body 11

T e nged The pfsteln e A of 13TER000% AP AL AUTHR! b cal 1Y

arranged. The p n"the Srdé opposSite ul crum

shafts 1023.;1920) ,of £2 ei?%ht%% ttﬂrenhgg\%%%gn%%ﬁéfoa%ﬁ%%aic% 2

respecting§ arranged wt clination cllngd by
S L eae aRaL R (LA e FoNRG BAk.g) Pl Sl e
1005 (2048 FFEEEPSE S PrOA SR 8 LA IP A AP
space 2 and is positioned on the upper side of the stopper
63 by a predetermined dimension (e.g., 5 to 10 cm). At the
same time as the stopping of the lifter 10, the solenocid 64
is excited to enter or exit the plunger 64a, and the
locking lever 59 is rotated with the pivot shaft 58 as the
center against the elastic force of the return spring 60.
The locking lever 59 then projects out from the supporting
case 57, and the locking nail 5% faces the stopper 63.
The locking lever 59 engages the stopper 63 when the lifter
10 is lowered in this state. Thus, the lifter 10 is
temporarily supported by the structural body 1, and the

fixed rails 4, 4 of the car parking space 2 and the second

guide rails 19, 19 of the trolley 12 are arranged on the
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[ 0050] Sol enoi ds 106a, 106b are synmmetrically arranged at both
ends of the base plate 101. The distal ends of the plungers 106a',
106b" of the sol enoids 106a, 106b are pivotally attached to pivotal
attachment nmenbers 108a, 108b arranged in a projecting rmanner at the
basal end of the turning frames 103a, 103b by way of coupling |inks
107a, 107b. Wen the sol enoids 106a, 106b are excited to take in the
pl ungers 106a', 106b', the turning frames 103a, 103b turn with the

ulorum shaty s\ 1022, 2D 35, DeoSUBROELT M0 RIS AR 0L e

coupl i ng 15°AKks Tvotal  attachment ers

108b (see arrow X of Fig. 13)..[0051 The bas | ate 101 s
arranged Wi th eflfglag?dSt %%%er%g%aaef%% 5?090?%gﬁ?%ﬁeﬁtglprtnheevteér ﬁf( turn

inthe X direction of Fjg. 1 in the direction,the play e f each
of the tutiengorParld b3t Fharherdet oo thf et M Bhoche: on
?

The turn qf each of the_turni franmes 1033, 103b is regul ated when
st opper rgégﬁﬁpﬁg ﬁ%ﬁ%e?siT¥ta,elf%ﬁngrtEg FUF nt'h ae?ﬁ%ﬁé%}ﬁ3a, 103b

come into _contact th the fi stoppers 109a 9h,, respectively
(see virtdZtaring StHery on4jf Ysoasprins 198y 0 dnatiRe gt ®i
n
3

arranged mﬁ%porggur us§££ngi 1%%%, 111%a§% symn trical positions. One

ends of tHKEMPEFAFN sp? ngs A a2 P15 AFETtRXeE o spring | ocking

menber s 1%%§4§i12b arranged on the base plate 101, and the other ends
t

are fixed ring | ocking menbers 113a, 113b arranged in a
proj ecting mann at t.he basal_ ends of _the turni franes 103a, .103b.
The turning fra%%geidgg?gi eta%elgoﬁg gﬁ??§r @hggﬁaﬁﬁ%?ﬁé ﬁr%%tion

el 0 T R e R AL
and the stopper 63 i1s then released, and the locking lever
59 rotates by the elastic force of the return spring 60 and
retreats into the supporting case 57. The lifter 10 is
thus in an elevatable state.
[0049]

The multilevel car parking device can be arranged
with a trolley fixing device 100 for stopping and fixing
the trolley 12 at the home position of the elevating body
11l. The trolley fixing device 100 is attached to the
trolley 12 and holds the trolley in place by clamping a dog
arranged in a projecting manner on the elevating body 11.
For example, as shown in Figs. 13 and 14, the trolley
fixing device 100 includes a base plate 101 fixed to the
trolley, fulcrum shafts 102a, 102b, and turning frames 103a,

103b. The fulecrum shafts 102a, 102b are lined along the

moving direction {left and right direction in the figure)

30



[ 0053] The base plate 101 is arranged with second stoppers 114a,
114b for regulating the turn (turnin the Y direction of Fig. 13) in
the direction the play end of each of the turning franes 103a, 103b
| owers at a predeterm ned position. The turn of each of the turning
frames 103a, 103b is regul ated when stopper receiving nenbers 115a,
115b of the turning franmes 103a, 103b cone into contact with the
second stoppers 114a, 114b, respectively. [0054] The dog 116

a5t L LSRR, LR g T

trolley 1 dto aleng etween t he

dog Cla”pa%%ﬁgﬁgst&9§fhg1f¥%ﬁégrﬁ%ﬂﬁdlhﬁﬁiQgeeQEPaSHQ§G31Ep%§%gly

turning manner to the fulcrum shafts 10Za, 102b. The
fulcrum shafts 102a, 102b are arranged on the path of the
dog 116 of the elevating body 11 (see Figs. 15 to 17). The
turning frames 103a, 103k are symmetrically arranged. The
play end (end on the side opposite to the fulcrum shafts
102a, 102b) of each of the turning frames 103a, 103b 1s
respectively arranged with inclination levers 104a, 104b
inclined by a predetermined angle from the lower part of
the play end. The inner ends (fulcrum shafts 102a, 10Zb
side end) of the inclination levers 104a, 104b are
respectively arranged with dog clamp members 105a, 105b so
as to face each other.

[0050]

Sclenoids 10¢a, 106b are symmetrically arranged at
both ends of the base plate 101. The distal ends of the
plungers 106a', 106b’ of the solenocids 1G6a, 106b are
pivotally attached to pivotal attachment members 108a, 108b
arranged in a projecting manner at the basal end of the
turning frames 103a, 103b by way of coupling links 107a,
107b. When the solencids 106a, 106b are excited to take in
the plungers 106a’, 106k’, the turning frames 103a, 103b
turn with the fulcrum shafts 102a, 102b as the supporting

points by way of the coupling links 107a, 107b and the
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The operation of the trolley fixing device 110 will be descri bed

bel ow. [0056] First, when traveling the trolley 12, the

sol enoi ds 106a, 106b are excited to turn the turning franes 103a,
103b and brought into contact with the first stoppers 109a, 109b.
According to such turn, the inclination |evers 104a, 104b arranged on
the turning franes 103a, 103b are evacuated fromthe position the dog
116 passes to obtain the unlock state (see Fig. 15). If the trolley

12 15 trayslad.in.suchufost Ahemd e 1499 216300R0o0N LIS, b ol @ 12

does not cone into contact inclination levers b at
all, and tjhys the trolley 12 can travel snoothly. [0057] When
stopping and fixing the trolley 12 at the hone position of the

el evati ng dy 111, the solenoids 106a, 106b are demagnetized before
the dog 11 reéches t he hone position, and the turning frames 103a,

103b t d ty ' [ : .t h.
1142, 1140 by t A el S0 B 6 i ot RS FEPeRn Sbt | Fe AT1AL Tl

Accordin su u j ncydj i_0 % 04a, r -
returnedgﬁggﬁﬁegggéi%?5n£$ﬁ%;%%ﬁtg%%epggggs%%gr%b%gi%&%éﬁcﬁg%ftéfgte.

If the trwgé %Mg[slgéayglggei&&€%§§£i§ ?%%t ??gngn'ngfi d Yk Lever

104a cones into contact wth t nged on the trollTey 12

i mredi at eltxartagg}gr e Lhest igﬁg ,eylcgsggqil%%st he gogﬁﬁgﬁ]ﬂﬁc position.

Accordi nglYy, turning frane a attache e i'nation

cuer 10aamhunta;nan palyLhe o Un R 9l mugand 198 i el on
Fig. 16)'regulated when stopper receiving members 110a, 110b of the
turning frames 103a, 103b come into contact with the first
stoppers 10%a, 109%b, respectively (see virtual line of Fig.
13).
[0052]

The base plate 101 is arranged with return springs
11la, 111b at symmetrical positions. One ends of the
return springs 11la, 11lk are fixed to spring locking
members 112a, 112b arranged on the base plate 101, and the
other ends are fixed to spring locking members 113a,rll3b
arranged in a projecting manner at the bkasal ends of the
turning frames 103a, 103b. The turning frames 103a, 103b
are constantly biased in the direction of lowering the play
end {see arrow Y of Fig. 13) by the tensile force of the
return springs 11lla, 1llb.

[0053]

The base plate 101 is arranged with second stoppers
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[ 0058] When the inclination | ever 104a passes the dog 116, the
dog clanp nenber 105b attached to the other inclination | ever 104b
cones into contact with one end face of the dog 116 and the trolley
12 is stopped. At the sane tinme, one inclination |ever 104b detaches
fromthe dog 116, and the turning frame 103a turns until comng into
contact with the second stopper 114a by the return spring 11la. The
inclination | ever 104a then returns to the |ock state, the dog 116 is

¢l anped beifjl e“lﬁ?ﬁ 98g ?é&lﬁ’}é%t%i?ecrh% %%?:j?lhz@gr%??x? t C&tcﬂfii ddiqlhey

12 is fixe deé en releasing
he fi d I 106b
bre exortoF Fa% u?%f”ﬁ“ P L X o L0058 78 % %66c| :
, : Sl
posi tion ﬁ%}%%t fEQﬁegogogétg@:}%eom tehe Q2a, %9@5’?%& hed nclination

| evers 10 b~are evacuaf p03|t 116 passes

Lo obtai e ynlocks) 8k, BESCRLETLENAE J1F REFERENCE STHECLS

[0060] AAGLG
103b is regulated when stopper receiving members 115a, 11i5b

of the turning frames 103a, 103b come into contact with the
seccnd stoppers 1l4a, 114b, respectively.
[0054]

The dog 116 is arranged in a projecting manner at the
stop position of the trolley 12, and is formed to a length
of being clamped between the dog clamp members 105a, 105b
arranged facing each other.

[0055]

The operation of the trolley fixing device 110 will
be described below.
[0056]

First, when traveling the trolley 12, the scolenoids
106a, 1l06b are excited to turn the turning frames 103a,
103b and brought into contact with the first stoppers 109%a,
109b. According to such turn, the inclination levers 104a,
104b arranged on the turning frames 103a, 103b are
evacuated from the position the dog 116 passes to obtain
the unlock state (see Fig. 15). TIf the trolley 12 is
traveled in such a state, the dog arranged on the treolley

12 does not come intce contact with the inclination levers
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1Structural body 2Car parking space 5Front open space
6Loadi ng/ unl oadi ng port 7Turn table 8Pallet 8aCui de plate 8bStopper
receiving plate

104a, 104b at all, and thus the trolley 12 can travel
smoothly.
[0057]

When stopping and fixing the trolley 12 at the home
position of the elevating body 11, the solenoids 106a, 106b
are demagnetized before the dog 116 reaches the home
position, and the turning frames 103a, 103b are turned
until coming into contact with the second steppers 114a,
114b by the elastic force of the return springs 111la, 1llb.
According to such turn, the inclination levers 104a, 104b
are returned to the position the dog 116 passes to obtain
the lock state. If the trolley is traveled in such a state,
one inclination lever 104a comes into contact with the dog
116 arranged on the trolley 12 immediately before the
trolley reaches the home position. Accordingly, one
turning frame 103a attached with the inclination lever 104a
turns against the return spring 1llla, and the inclination
lever 104a passes while being pushed and spread by the dog
116 (see Fig. 16).

[0058]

When the inclination lever 1l04a passes the dog 1lle6,
the dog clamp member 105b attached to the other inclination
lever 104b comes into contact with one end face of the dog
116 and the trolley 12 is stopped. At the same time, one

inclination lever 104b detaches from the deog 116, and the
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9Caster 10Lifter 11El evating body 12Trolley 23a, 23bPallet noving
devi ce 29Supporting arm 30Friction gear

turning frame 103a turns until coming into contact with the
second stopper 1l4a by the return spring 1lla. The
inclination lever 104a then returns to the lock state, the
dog 116 is clamped between the dog clamp members 105a and
105b, and the trolley 12 is fixed ({see Fig. 17).

[0052]

Thereafter, when releasing the fixation and traveling
the trelley 12, the soclenoids 106a, 106b are excited to
turn the turning frames 103a, 103b to the unlock position,
so that the dog clamp members 105a, 105b of the inclination
levers 104a, 104b are evacuated from the position the dog

116 passes to obtain the unlock state.

DESCRIPTION OF THE REFERENCE SYMBOLS

[0060]

)Y Automobile

1 Structural body

2 Car parking space

5 Front open space

6 Loading/unloading port
7 Turn table

8 Pallet

8a Guide plate
8b Stopper receiving plate

9 Caster
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56Li fter supporting device 100Troll ey fixing device 200Pal | et stopper
CLAI M5 1. Amltilevel car parking device conprising a
structural body in which a car parking space is arranged in

nmul ti stage, a pallet accommbdated in each car parking space in a
retrievable manner, a lifter elevatable along the structural body,
and a pallet noving device arranged on the lifter to transfer the
pall et between the |ifter and the car parking space; wherein the
pal l et nmoviqg deyigg,.i ncl udes a pair of supporting arnms arranged on
the lifter in an oscillating manner and a friction gear rotatably
arranged at; a pkay,epd, fbgﬁfh supporting arm the pair of supporting
arns bei ng arranged sy trically with respect to a pallet noving
directionand with,tbe play end directed toward the car parking space
si de and being constantly biased in a direction of pushing the

respectiv | ay.ends : 1d_the friction gear being
rotated W?E%’aisgide % 5%%900 ﬁ%@rgglﬁg? sandwi ched with the pair of

friction ggars E8p£599§$§raﬁpe pal |l et between the lifter and the car
par ki ng space.

30 Friction gear
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2. The nmultilevel car parking device according to claim1l, wherein a
hori zontal ly novabl e pallet stopper is arranged at a far part of a

| oadi ng/ unl oadi ng port, the pallet stopper regulating novenent of
the pallet to the far side by being brought into contact with the
pal | et arranged at the | oadi ng/unl oading port fromthe far side or
bei ng stopped i medi ately before comng into contact with the pallet
fromthe far side. 3. The multilevel car parking device
according to claim1, wherein the I%igfﬁsis arranged with a | ocking
| ever pivotally supported so as to be projectable and rotatable
toward an outer side fromthe lifter and the structural body
configuring the car parking space is arranged with a stopper, the

lifter |owered Egtrhtéﬁﬁéfyggeﬂgngvﬁagg{%%E%%SQFQQ%H&?EQEEQ to the

outer side of t l'ifter to engag ever “from an upper

i de of the SLOBRGH pody in dhid% Ml Lheweh caraparkl ng deyiee

according to claiml1, es an
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and hori zonta et novi ng devic | ey
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the el evating I XI ng device udes a

gggr of tw NG tLIMESLUrnably Anhnanogd 00yt BEv1Lo!d BYan PR 8L
lifter to transfer the pallet ketween the lifter and the
car parking space; wherein

the pallet moving device includes a pair of

supporting arms arranged on the lifter in an oscillating
manner and a friction gear rotatably arranged at a play end
of each supporting arm, the pair of supporting arms being
arranged symmetrically with respect to a pallet moving
direction and with the play end directed toward the car
parking space side and being constantly biased in a
direction of pushing the respective play ends to each other,
and the friction gear being rotated with a guide plate of
the pallet sandwiched with the pair of friction gears to

transfer the pallet between the lifter and the car parking

space.

2. The multilevel car parking device according to
claim 1, wherein a horizontally movable pallet stopper is
arranged at a far part of a loading/unloading port, the
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cl anp nmenbers, arranged on each turning frane, for clanping a dog
arranged in a projecting manner on the el evating body from both sides
in a noving direction of the trolley, a biasing neans for turning the
pair of turning frames in a direction of releasing the clanp by the
dog clanmp nmenber, and a solenoid for turning the pair of turning
frames in a direction of clanping the dog wth the dog clanp nenbers.
5. The multilevel car parking devi ce according to claim1, wherein

t he car i ' lL.st.a r. si f.a

129 3R &Ij ?19';71{ flesik 8% QH tppere sige ¢

front ope%{space o?gﬁﬁ fdg &ﬁloa |ﬁg port «Pa ot
side by being brought into contact with the pallet arranged
at the loading/unloading pert from the far side or being

stopped immediately before coming into contact with the

pallet from the far side.

3. The multilevel car parking device according to
claim 1, wherein the lifter is arranged with a locking
lever pivotally supported s¢ as to be projectable and
rotatable toward an outer side from the lifter and the
structural body configuring the car parking space is
arranged with a stopper, the lifter lowered with thé
locking lever preojected and rotated to the outer side of
the lifter to engage the locking lever from an upper side

of the stopper.

4. The multilevel car parking device according to
claim 1, wherein

the lifter includes an elevatable elevating body, a
trolley arranged on the elevating body and horizontally
movable with the pallet moving device, and a trolley fixing
device for fixing the trolley at a predetermined position
on the elevating body; and

the trolley fixing device includes a pair of turning
frames turnably arranged on the trolley, a pair of dog

38



clamp members, arranged on each turning frame, for clamping
a dog arranged in a projecting manner on the elevating body
from both sides in a moving direction of the trolley, a
biasing means for turning the pair of turning frames in a
direction of releasing the clamp by the dog clamp member,
and a solenoid for turning the pair of turning frames in a

direction of clamping the dog with the dog clamp members.

5. The multilevel car parking device according to
claim 1, wherein the car parking space is formed in
multistage on an upper side of a front open space of the

loading/unloading port.
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