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an on-cage rail 3a.  This shift amount is 80 mm or more for 

example. 

 As a result, a part of the weight side (e.g., the 

on-cage rail 3a) of the jumped cage 3 may interfere with a 

part of the pallet 10. 5 

 [0016] 

 Embodiments of the present invention  provide a 

mechanical parking device and a method for controlling the 

same in which a pallet can smoothly traverse with the four 

corners of a cage suspended by cord members without being 10 

affected by a weight difference between the front and rear 

of a vehicle. 

 Embodiments of the present invention provide a 

mechanical parking device and a method for controlling the 

same in which it is possible to prevent the jumping of the 15 

cage just after all the traversing rollers on one side of 

the front and rear move onto a shelf and one of the 

traversing rollers on the other side remains on the cage 

due to the difference between the traverse direction 

positions of the traversing rollers of the pallet at the 20 

front and rear of the vehicle. 

 

Solution to Problem 

 [0017] 

 According to a first aspect of the present invention, 25 

there is provided a mechanical parking device including 

storage shelfs that are provided along a hoistway, a cage 
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that is suspended by cord members and moves up and down the 

hoistway, and a lifting control device that controls 

lifting of the cord members.  The mechanical parking device 

causes a pallet to traverse across a boundary portion 

between the cage and the storage shelf.  The pallet 5 

includes or the cage and the storage shelf include a 

plurality of traversing rollers for traversing that are 

provided at both ends in a longitudinal direction thereof, 

traverse direction distances of the traversing rollers up 

to the boundary portion are different between front and 10 

rear of a vehicle, and a horizontal distance difference 

thereof is equal to or greater than a first threshold value.  

The lifting control device implements re-leveling at the 

front and rear of the vehicle to correct pallet support 

heights of the cage by lifting and lowering the cage during 15 

traversing. 

 [0018] 

 According to a second aspect of the present 

invention, there is provided a control method of the 

mechanical parking device including implementing, by the 20 

lifting control device, the re-leveling during traversing 

so that a difference between pallet support heights of the 

cage and the storage shelf falls within a second threshold 

value when each of pallet support points at the front and 

rear of the vehicle crosses the boundary portion. 25 

 

Advantageous Effects of Invention 
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.(!-:'!,0=='-!&/!0!=./2&->A&/0=!A&%'+-&./!0%'!A&(('%'/-!"#!

D'-1''/!-:'!(%./-!0/A!%'0%!.(!0!<':&+='9!

! 6789!E!&*!0!(%./-!<&'1!&==>*-%0-&/2!0!(&%*-!

';D.A&;'/-!.(!0!;'+:0/&+0=!,0%@&/2!A'<&+'!0++.%A&/2!-.!-:'!

,%'*'/-!&/<'/-&./9!

! 6789!B!&*!0!<&'1!&==>*-%0-&/2!-:'!(&%*-!';D.A&;'/-!"B!

.(!0!,0=='-!0++.%A&/2!-.!-:'!,%'*'/-!&/<'/-&./9!

! 6789!F!&*!0!<&'1!'G,=0&/&/2!-:'!,%'*'/-!&/<'/-&./!

A>%&/2!-%0<'%*&/2!(%.;!0!+02'!-.!0!*-.%02'!*:'=(9!

! 6789!H!&*!0!<&'1!'G,=0&/&/2!-:'!,%'*'/-!&/<'/-&./!

A>%&/2!-%0<'%*&/2!(%.;!-:'!*-.%02'!*:'=(!-.!-:'!+02'9!4#!

! 6789!I!&*!0!<&'1!&==>*-%0-&/2!0!*'+./A!';D.A&;'/-!.(!

0!,0=='-!0++.%A&/2!-.!-:'!,%'*'/-!&/<'/-&./9!

! 6789!J!&*!0!<&'1!'G,=0&/&/2!-:'!,%'*'/-!&/<'/-&./!

A>%&/2!-%0<'%*&/2!(%.;!0!+02'!-.!0!*-.%02'!*:'=(!1:'/!0!

,0=='-!&*!0!K%.=='%='**!,0=='-K9!4B!

! 6789!"#!&*!0!(%./-!<&'1!&==>*-%0-&/2!-:'!*'+./A!

';D.A&;'/-!.(!0!;'+:0/&+0=!,0%@&/2!A'<&+'!0++.%A&/2!-.!-:'!



 !""! !

#$%&%'(!)'*%'()+',!

! -./,!""!)&!0!*)%1!)223&($0()'4!0!(5)$6!%78+6)7%'(!+9!

0!#022%(!0::+$6)'4!(+!(5%!#$%&%'(!)'*%'()+',!

! -./,!";!)&!0!*)%1!%<#20)')'4!(5%!9)$&(!5029!63$)'4!

($0*%$&)'4!9$+7!0!:04%!(+!0!&(+$04%!&5%29,!=!

! -./,!">!)&!0!*)%1!%<#20)')'4!(5%!20((%$!5029!63$)'4!

($0*%$&)'4!9$+7!(5%!:04%!(+!(5%!&(+$04%!&5%29,!

! -./,!"?!)&!0!*)%1!%<#20)')'4!(5%!#$%&%'(!)'*%'()+'!

63$)'4!($0*%$&)'4!9$+7!(5%!&(+$04%!&5%29!(+!(5%!:04%,!

! -./,!"=!)&!0!*)%1!)223&($0()'4!0!9+3$(5!%78+6)7%'(!"@!

+9!0!#022%(!0::+$6)'4!(+!(5%!#$%&%'(!)'*%'()+',!

!

A%&:$)#()+'!+9!B78+6)7%'(&!

! C@@;;D!

! E%$%)'09(%$F!#$%9%$$%6!%78+6)7%'(&!+9!(5%!#$%&%'(!"=!

)'*%'()+'!1)22!8%!6%&:$)8%6!1)(5!$%9%$%':%!(+!(5%!6$01)'4&,!!

E%$%)'F!(5%!&07%!:+7#+'%'(&!)'!%0:5!6$01)'4!50*%!(5%!&07%!

$%9%$%':%!'378%$&F!0'6!(5%!+*%$20##)'4!6%&:$)#()+'&!1)22!8%!

+7)((%6,!

! C@@;>D!;@!

! -./,!?!)&!0!9$+'(!*)%1!)223&($0()'4!0!9)$&(!

%78+6)7%'(!+9!0!7%:50'):02!#0$G)'4!6%*):%!"@@!0::+$6)'4!(+!

(5%!#$%&%'(!)'*%'()+',!!H5%!7%:50'):02!#0$G)'4!6%*):%!"@@!

)&!0'!%2%*0(+$!(I#%!#0$G)'4!6%*):%!)'!(5)&!%<07#2%,!

! C@@;?D!;=!

! .'!(5)&!6$01)'4F!(5%!7%:50'):02!#0$G)'4!6%*):%!"@@!

)':236%&!0!#23$02)(I!+9!&(+$04%!&5%29&!";F!0!:04%!>F!0!



 !"#! !

$%&'%()!*+%,-!*-,%.-!"/0!1(*!1!$%&'%()!.2('+2$!*-,%.-!"34!

! 566#78!

! 9:-!;$<+1$%'=!2&!>'2+1)-!>:-$&>!"#!1+-!;+2,%*-*!

1$2()!1!:2%>'?1=!@!1'!%('-+,1$>!<;!1(*!*2?(4!

! 9:-!.1)-!A!%>!><>;-(*-*!B=!1!;$<+1$%'=!C-4)40!&2<+!7!

%(!':%>!-D1E;$-F!2&!.2+*!E-EB-+>!#!1(*!E2,->!<;!1(*!*2?(!

':-!:2%>'?1=!@4!

! 9:-!$%&'%()!*+%,-!*-,%.-!"/!*+%,->!':-!;$<+1$%'=!2&!

.2+*!E-EB-+>!#!B=!>=(.:+2(2<>$=!$%&'%()!1(*!$2?-+%()!':-!

E-EB-+>4!!9:-!.2+*!E-EB-+>!#!1+-!?%+-!+2;->!2+!.:1%(>0!&2+!"6!

-D1E;$-4!

! 9:-!$%&'%()!.2('+2$!*-,%.-!"3!.2('+2$>!':-!$%&'%()!

*+%,-!*-,%.-!"/4!

! 9:-!E-.:1(%.1$!;1+G%()!*-,%.-!"66!%>!1*1;'-*!'2!

'+1,-+>-!1!;1$$-'!"6!2(!?:%.:!1!,-:%.$-!%>!;$1.-*!1.+2>>!1!"7!

B2<(*1+=!;2+'%2(!H!B-'?--(!':-!.1)-!A!1(*!':-!>'2+1)-!>:-$&!

"#0!B=!<>%()!1!'+1,-+>%()!E-.:1(%>E!(2'!%$$<>'+1'-*4!

! 566#/8!

! IJK4!7!%>!1!,%-?!%$$<>'+1'%()!':-!&%+>'!-EB2*%E-('!

2&!':-!;1$$-'!"6!1..2+*%()!'2!':-!;+->-('!%(,-('%2(4!!J(!#6!

':%>!*+1?%()0!IJK4!7CLF!%>!1!;$1(!,%-?0!IJK4!7CHF!%>!1!,%-?!

'1G-(!%(!1!*%+-.'%2(!2&!1(!1++2?!H H0!1(*!IJK4!7CMF!%>!1!

,%-?!'1G-(!%(!1!*%+-.'%2(!2&!1(!1++2?!M M4!

! J(!':%>!-D1E;$-0!1!;1%+!2&!'+1,-+>%()!+2$$-+>!""!&2+!

'+1,-+>%()!%>!;+2,%*-*!1'!-1.:!2&!':-!&+2('!1(*!+-1+!#7!

C$2()%'<*%(1$ *%+-.'%2(!B2':!-(*>F!2&!':-!;1$$-'!"64!

! J(!':%>!1(!-D1E;$-0!;1$$-'!><;;2+'!;2%('>!N!1+-!1'!



 !"#! !

$%&!'()&*!&+,-!(.!$%&!$*/0&*-1+2!*(''&*-!""3!

! 455678!

! 9+!:9;3!<=!$*/0&*-&!,1*&>$1(+!,1-$/+>&-!?/!/+,!?@!(.!

$%&!$*/0&*-1+2!*(''&*-!""!AB!$(!$%&!@(A+,/*C!B(*$1(+!D!/*&!

,1..&*&+$!@&$)&&+!$%&!.*(+$!/+,!*&/*!(.!$%&!0&%1>'&=!/+,!/!<!

EFGHIFJKLM!NHOKLJPQ!NHRRQGQJPQ!ST!UQKVQQJ!KEQ!NHOKLJPQO!HO!

-&$!$(!@&!&WA/'!$(!(*!2*&/$&*!$%/+!/!.1*-$!$%*&-%(',!0/'A&3!

! 9+!($%&*!)(*,-=!1+!$%1-!&X/YB'&=!$%&!$*/0&*-&!

,1*&>$1(+!B(-1$1(+-!(.!$%&!$*/0&*-1+2!*(''&*-!""!/*&!

,1..&*&+$!$(!@&!&WA/'!$(!(*!2*&/$&*!$%/+!$%&!.1*-$!"5!

$%*&-%(',!0/'A&!/$!$%&!.*(+$!/+,!*&/*!Z'(+21$A,1+/' 

,1*&>$1(+!@($%!&+,-[!(.!$%&!0&%1>'&3!

! \%&!.1*-$!$%*&-%(',!0/'A&!]"!1-!"55!YY!$(!655!YY!.(*!

&X/YB'&=!/+,!1-!B*&.&*/@'&!$(!@&!-&$!$(!@&!/@'&!$(!-&>A*&!/!

*& MQ̂QMHJ_!KH̀Q!SK!1+!)%1>%!/!*& '&0&'1+2!a!$(!@&!"<!

,&->*1@&,!'/$&*!1-!1YB'&Y&+$&,3!

! 4556b8!

! c&*&1+/.$&*=!1+!$%1-!&X/YB'&=!/$!$%&!.*(+$!/+,!*&/*!

(.!$%&!B/''&$!"5=!/!-1,&!)%&*&!/+!1+$&*0/'!?"!@&$)&&+!$%&!

$*/0&*-1+2!*(''&*-!""!1-!*&'/$10&'C!'/*2&!1-!>/''&,!d)1,&!65!

-1,&d!/+,!/!-1,&!)%&*&!/+!1+$&*0/'!?6!$%&*&(.!1-!*&'/$10&'C!

-Y/''!1-!>/''&,!d+/**()!-1,&d3!!9+!$%1-!>/-&=!1$!1-!

+&>&--/*C!$(!-/$1-.C!$%&!.(''()1+2!:(*YA'/!Z"[3!

! Z?" ?6[e6f]"!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Z"[!

! g(*&(0&*=!$%&!1+$&*0/'!?6!(+!$%&!+/**()!-1,&!1-!6<!

B*&.&*/@'&!$(!@&!&WA/'!$(!(*!2*&/$&*!$%/+!$%&!.1*-$!

$%*&-%(',!0/'A&!]"!$(!-&>A*&!$%&!*& '&0&'1+2!KH̀Q!SKh!



 !"#! !

! $%%&'(!

! )*!+),-!#.!/01!2341!5!3*6!/01!7/89341!701:;!"&!

917<12/=>1:?!=*2:@61!8* 2341!93=:7!53!3*6!701:;!93=:7!"&3!

/03/!7@<<89/!/01!/93>197=*4!98::197!""!A01*!/93>197=*4-!!

B01*!/01!<3::1/!"%!/93>19717.!/01!@<<19!7@9;3217!8;!/01!8* C!

2341!93=:!53!3*6!/01!701:;!93=:!"&3!289917<8*6!/8!/01!

<3::1/!7@<<89/!01=40/7-!!)*!8/019!A8967.!=*!/0=7!2371.!/01!

<3::1/!7@<<89/!01=40/7!391!/01!01=40/7!8;!/01!:8A19!1*67!8;!

/01!/93>197=*4!98::197!""-!

! $%%5%(!"%!

! D191=*.!@*:=E1!+),F-!#!3*6!C.!/01!<:@93:=/?!8;!

/93>197=*4!98::197!""!;89!/93>197=*4!G3?!H1!<98>=616!3/!

H8/0!1*67!=*!/01!:8*4=/@6=*3:!6=912/=8*!8;!/01!2341!5!3*6!

/01!7/89341!701:;!"&!3/!=*/19>3:7!=*!/01!/93>1971!6=912/=8*-!!

)*!/0=7!2371.!/01!<3::1/!"%!=*2:@617!3!089=I8*/3:!7@<<89/!"C!

/03/!=7!7@<<89/16!/8!H1!/93>1973H:1!H?!/01!/93>197=*4!

98::197!""!8;!/01!2341!5!3*6!/01!7/89341!701:;!"&-!

! J01!<3::1/!"%!=*!/0=7!2371!=7!3!K98::19:177!<3::1/K!

61729=H16!3H8>1-!

! $%%5"(!&%!

! B01*!/01!<3::1/!"%!=7!3!98::19:177!<3::1/.!/01!

<3::1/!7@<<89/!<8=*/7!391!3/!/01!@<<19!1*67!8;!/01!

/93>197=*4!98::197!""-!!L8918>19.!3:78!=*!/0=7!2371.!=/!=7!

*1217739?!/03/!/01!/93>1971!6=912/=8*!<87=/=8*7!8;!/01!

/93>197=*4!98::197!""!391!6=;;191*/!3/!/01!:8*4=/@6=*3: &C!

6=912/=8*!H8/0!1*67!78!/03/!/01!6=;;191*21!/0191H1/A11*!=7!

1M@3:!/8!89!4913/19!/03*!/01!;=97/!/091708:6!>3:@1!N"-!



 !"#! !

! $%&!'())&*&+,&!-&./&&+!.%&!.*01&*2&!'(*&,.(3+!

432(.(3+2!3)!.%&!.*01&*2(+5!*366&*2!""!0.!.%&!63+5(.7'(+06 

'(*&,.(3+!-3.%!&+'2!8.%&!)*3+.!0+'!*&0*!3)!.%&!4066&.!"9:!

;0<!-&!,3+2.0+.!3*!'())&*&+.!()!.%&!'())&*&+,&!(2!&=706!.3!

3*!5*&0.&*!.%0+!.%&!)(*2.!.%*&2%36'!1067&!>"?!#!

! @99ABC!

! D&*&(+0).&*E!(.!/(66!-&!'&2,*(-&'!/(.%!*&)&*&+,&!.3!

FGHI?!J!0+'!#?!

! @99AAC!

! G+!FGH?!JE!.%&!6().(+5!'*(1&!'&1(,&!"K!(+,67'&2!0+!"9!

&6&,.*(,!;3.3*!"K0E!0+!(+1&*.&*!"K-E!0+'!0+!&+,3'&*!"K,!83*!

4762&!5&+&*0.3*:?!

! $%&!&6&,.*(,!;3.3*!"K0!*3.0.(3+066<!'*(1&2!0!'*(1&!

2%&01&!L!.3!/(+'!74!3*!7+/(+'!.%&!,3*'!;&;-&*2!B?!!$%&!

(+1&*.&*!"K-!,3+.*362!.%&!24&&'!3)!.%&!&6&,.*(,!;3.3*!"K0?!!"#!

$%&!&+,3'&*!"K,!'&.&,.2!0!*3.0.(3+06!432(.(3+!3)!.%&!

&6&,.*(,!;3.3*!"K0?!

! @99AJC!

! G.!(2!4*&)&*0-6&!.%0.!.%&!6().(+5!,3+.*36!'&1(,&!"M!

(2!0!,3;47.&*!.%0.!(+,67'&2!0!2.3*05&!'&1(,&!"M0!0+'!0+!B9!

0*(.%;&.(,!'&1(,&!"M-?!

! @99A#C!

! N3.&!.%0.!.%&!,3+)(57*0.(3+!3)!.%&!6().(+5!'*(1&!

'&1(,&!"K!0+'!.%&!6().(+5!,3+.*36!'&1(,&!"M!'&2,*(-&'!0-31&!

(2!+3.!&22&+.(06?!!G.!(2!27))(,(&+.!.3!-&!0-6&!.3!,3+.*36!B#!

.%&!6().(+5!3)!.%&!,05&!A!2724&+'&'!-<!.%&!467*06(.<!3)!

,3*'!;&;-&*2!B?!



 !"#! !

! $%%&#'!

! ()*!+,-.,/0!12/.32+!4*5,1*!"6!,78+*7*/.9!.)*!3* 

+*5*+,/0!:!;.!.)*!-32/.!;/4!3*;3!2-!.)*!5*),1+*!.2!1233*1.!

.)*!8;++*.!9<8823.!)*,0).9!2-!.)*!1;0*!&!=>!+,-.,/0!;/4!

+2?*3,/0!.)*!1;0*!&!4<3,/0!.3;5*39,/0@!A!

! B/!2.)*3!?2349C!?)*/!*;1)!2-!.)*!8;++*.!9<8823.!

82,/.9!D!;.!.)*!-32/.!;/4!3*;3!2-!.)*!5*),1+*!13299*9!.)*!

=2</4;3>!823.,2/!EC!.)*!+,-.,/0!12/.32+!4*5,1*!"6!

,78+*7*/.9!.)*!3* +*5*+,/0!:!92!.);.!;!4,--*3*/1*!

FGHIHJKLMNHIO!PNHQ!RGS!=*.?**/!.)*!8;++*.!9<8823.!)*,0).9!"%!

2-!.)*!1;0*!&!;/4!.)*!9.23;0*!9)*+-!"T!-;++9!?,.),/!;!

9*12/4!.)3*9)2+4!5;+<*!UT@!

! VGH!PHWXKY!NGIHPGXZY![LZ\H!]̂!XM!NGH!PNHQ!RG!JP!̂!__!

.2!"%!77!-23!*̀;78+*@!

! a*3*,/;-.*3C!;!.,7*!b2/*!,/!?),1)!.)*!3* +*5*+,/0!:!"A!

,9!,78+*7*/.*4!,9!1;++*4!.)*!c3* ZH[HZJKd!NJ_H!RNef!

! $%%&g'!

! ch!.,7*!?)*/!*;1)!2-!.)*!8;++*.!9<8823.!82,/.9!D!

13299*9!.)*!=2</4;3>!823.,2/!Ec!7*;/9!;!.,7*!?)*/!;!+2;4!

9<8823.,/0!*;1)!2-!.)*!8;++*.!9<8823.!82,/.9!D!=*.?**/!.)*!T%!

1;0*!&!;/4!.)*!9.23;0*!9)*+-!"T!,9!9<44*/+>!1);/0*4@!

! ()*!4*.*1.,2/!2-!c.)*!.,7*!?)*/!*;1)!2-!.)*!8;++*.!

9<8823.!82,/.9!D!13299*9!.)*!=2</4;3>!823.,2/!Ec!,9!9*.!=>!

;!.,7*!-327!.)*!9.;3.!2-!.3;5*39,/0!-23!*̀;78+*@!!i23*25*3C!

.)*!829,.,2/!2-!;!43,5,/0!</,.!j*@0@C!9?,/0!;37k!2-!;!TA!

.3;5*39,/0!4*5,1*!/2.!,++<9.3;.*4!7;>!=*!4*.*1.*4!=>!;!

9*/923@!



 !"#! !

! $%%&'(!

! )*!+),-.!/!0*1!23!456!7809964!:;88<=4!8<>*4:!-7!0=6!

04!456!9<?6=!6*1:!<@!456!4=0A6=:>*B!=<996=:!"".!!)*!45>:!

C0:63!70!4>D6!?56*!C=<::>*B!456!E<;*10=F!8<=4><*!G7!>:!0!

4>D6!?56*!456!9<?6=!6*1:!<@!456!4=0A6=:>*B!=<996=:!""!80::!2!

45=<;B5!456!E<;*10=F!8<=4><*!G.!

! $%%&H(!

! I*9>J6!+),-.!/!0*1!23!?56*!456!809964!"%!>:!0!

7=<996=96::!80996473!456!7809964!:;88<=4!8<>*4:!-7!0=6!04!

456!;886=!6*1:!<@!456!4=0A6=:>*B!=<996=:!""!<@!456!C0B6!&!"%!

<=!456!:4<=0B6!:569@!"K.!!)*!45>:!C0:63!70!4>D6!?56*!

C=<::>*B!456!E<;*10=F!8<=4><*!G7!D60*:!0!4>D6!?56*!456!

809964!:;88<=4!8<>*4:!-!0=6!4=0*:@6==61!@=<D!456!4=0A6=:>*B!

=<996=:!""!<*!456!C0B6!4<!456!4=0A6=:>*B!=<996=:!""!<*!456!

:4<=0B6!:569@!<=!D60*:!A>C6!A6=:0.!"2!

! $%%/%(!

! )*!+),.!/3!456!D6C50*>C09!80=J>*B!16A>C6!"%%!@;=456=!

>*C9;16:!0!89;=09>4F!<@!8<:>4><*>*B!D6DE6=:!K%!0*1!0!

89;=09>4F!<@!8<:>4><*!1646C4<=:!KK.!

! L56!89;=09>4F!<@!8<:>4><*>*B!D6DE6=:!K%!0=6!@>M61!04!K%!

456!@=<*4!0*1!=60=!<*!456!4=0A6=:6!:>16!<@!456!5<>:4?0F!H!

>*!0CC<=10*C6!?>45!0!809964!:;88<=4!56>B54!N56=6>*0@46=3!

7:569@!:;88<=4!56>B547O!<@!456!:4<=0B6!:569@!"K.!

! L56!89;=09>4F!<@!8<:>4><*!1646C4<=:!KK!0=6!8=<A>161!

<*!456!C0B6!&3!0*1!1646C4!456!8<:>4><*>*B!D6DE6=!K%!4<!K2!

1646C4!0!1>@@6=6*C6!E64?66*!0!809964!:;88<=4!56>B54!

N56=6>*0@46=3!7C0B6!:;88<=4!56>B547O!<@!456!C0B6!&!0*1!456!



 !"#! !

$%&'(!$)**+,-!%&./%-0!

! 1.-%!-%.$!2+3(./),4-.+35!.-!.$!*+$$.6'&!-+!7&-&2-!
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+2!N<OP<!1,9!1!H/+-43!%13+&!+2!N<Q!&,!34/!4/1I7H/+-43!2+9/!>#!

1,9!P<Q!&,!34/!6+-43H/+-43!2+9/A!34/!2)**&%3!H/+-43!%13+&!
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$+!$%&!*$+)(B&!*%&,'!-I=!;$!;*!<+**;>,&!$+!:(6!(D+;7!-A!

;6$&)'&)&6:&!>&$H&&6!$%&!:(B&!"!(67!$%&!<(,,&$!-1!&D&6!;'!
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($@+!>?!(=+!()*8+)'$-<D!*-,!./01!27EIF!$%%&'()*(+'!*!($@+!
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+,0*!(5\,4,(&Y!&%44*&!8"!,+!+*'!'%!2()*!'2*!+(;*!'&()*&+*!
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! ()*+!,)*!-.//*,!0%!12!3456!07!,8.9*8:*:!281;!,)*!
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&%DD'&!ES!$B*!.&BC'&('!A,./%F.!,J)B$.!A/,D'!GD%B.,*-!B@%C'!



 !"#! !

$%&!'())&$!*+'',-$!%&./%$!,0!$%&!*$,-(/&!*%&)0!#12!

! 344567!

! 8+-$%&-9,-&:!(;;,-<.=/!$,!$%&!&9>,<.9&=$!,0!$%&!

'-&*&=$!.=?&=$.,=:!$%&!).0$.=/!;,=$-,)!<&?.;&!#@!.9')&9&=$*!

$%&!-& )&?&).=/!A!($!$%&!0-,=$!(=<!-&(-!,0!$%&!?&%.;)&!$,!B!

;,--&;$!$%&!'())&$!*+'',-$!%&./%$*!,0!$%&!;(/&!C!>D!).0$.=/!

(=<!),E&-.=/!$%&!;(/&!C!<+-.=/!$-(?&-*.=/2!

! F*!(!-&*+)$:!>&;(+*&!$%&!'())&$!*+'',-$!',.=$*!G!($!

$%&!0-,=$!(=<!-&(-!,0!$%&!'())&$!#4!;-,**!$%&!>,+=<(-D!

HIJKLIM!N!OP!KQR!SKRH!TQ!ULKQLM!KQR!SRVIMW!$%-&*%,)<!?()+&!#4!

X1:!$%&!'())&$!#4!;(=!*9,,$%)D!$-(?&-*&!E.$%!$%&!0,+-!

;,-=&-*!,0!$%&!;(/&!C!*+*'&=<&<!>D!$%&!;,-<!9&9>&-*!1!

E.$%,+$!>&.=/!(00&;$&<!>D!$%&!E&./%$!<.00&-&=;&!>&$E&&=!$%&!

0-,=$!(=<!-&(-!,0!$%&!?&%.;)&2!

! 3445@7!#B!

! Y%&!'-&*&=$!.=?&=$.,=!.*!=,$!).9.$&<!$,!$%&!(>,?& 

<&*;-.>&<!&9>,<.9&=$*:!(=<!?(-.,+*!9,<.0.;($.,=*!;(=!>&!

9(<&!E.$%,+$!<&'(-$.=/!0-,9!$%&!*;,'&!,0!$%&!'-&*&=$!

.=?&=$.,=2!

! 344557!14!

! 8,-!&Z(9')&:!.=!$%&!(>,?&!&Z(9')&*:!$%&!9&;%(=.;()!

'(-[.=/!<&?.;&!#44!.*!(=!&)&?($,-!$D'&!'(-[.=/!<&?.;&:!>+$!

$%&!'-&*&=$!.=?&=$.,=!.*!=,$!).9.$&<!$,!$%.*2!!8,-!&Z(9')&:!

(*!0(-!(*!$%&!;(/&!C!.*!*+*'&=<&<!>D!$%&!;,-<!9&9>&-*!1!(=<!

$%&!'())&$!,=!E%.;%!(!?&%.;)&!,-!)+//(/&!.*!')(;&<!1B!

$-(?&-*&*!,=!$%&!;(/&:!$%&!'-&*&=$!&9>,<.9&=$*!;(=!>&!()*,!

('').&<!$,!,$%&-!9&;%(=.;()!'(-[.=/!<&?.;&*:!(+$,9($.;!



 !"#! !

$%&'()*+'+,!)&!-('!./0'1!

!

2'3'&'45'!6/74+!8/+-!

! 9:;::<!

=>!?)*4@%&A!B)&-/)4,!C(>!+-'B!D@/33'&'45'!?'-$''4!B%..'-!E!

+*BB)&-!('/7(-+F,!

G;>!3/&+-!-(&'+().@!H%.*',!G#>!+'5)4@!-(&'+().@!H%.*',!

C8>!()&/I)4-%.!@/+-%45'!@/33'&'45',!2>!&' .'H'./47,!

6>!B%..'-!+*BB)&-!B)/4-,!C->!&' .'H'./47!-/J',!

;>!'.'H%-)&!-AB'!B%&0/47!@'H/5',!#>!5)&@!J'J?'&,!;:!

K>!5%7',!K%>!)4 5%7'!&%/.,!">!./3-/47!J'5(%4/+J,!

E>!+('%H'!@&/H'!@'H/5',!L>!@&/H'4!B*..'A,!

M>!@&/H'!+('%H',!N>!5)*4-'&$'/7(-,!O>!()/+-$%A,!

;:>!B%..'-,!;;>!-&%H'&+/47!&)..'&,!;;P>!3%&-('+-!&)..'&,!

;#>!+-)&%7'!+('.3,!;#%>!+('.3!&%/.,!;K>!%*Q/./%&A!&)..'&,!;E!

;L>!./3-/47!@&/H'!@'H/5',!;L%>!'.'5-&/5!J)-)&,!

;L?>!/4H'&-'&,!;L5>!B*.+'!7'4'&%-)&,!

;N>!./3-/47!5)4-&).!@'H/5',!;N%>!+-)&%7'!@'H/5',!

;N?>!%&/-(J'-/5!@'H/5',!#:>!B)+/-/)4/47!J'J?'&,!

##>!B)+/-/)4!@'-'5-)&,!;::>!J'5(%4/5%.!B%&0/47!@'H/5'!#:!

D'.'H%-)&!-AB'!B%&0/47!@'H/5'F!



 !"#! !

$%&'()!

! *+!!&!,-./012.03!4056217!8-92.-!.:,452;217!;<:507-!

;/-3=;!</0<!05-!45:928-8!03:17!0!/:2;<>0?@!0!.07-!</0<!2;!

;A;4-18-8!B?!.:58!,-,B-5;!018!,:9-;!A4!018!8:>1!</-!

/:2;<>0?@!018!0!32=<217!.:1<5:3!8-92.-!</0<!.:1<5:3;!C!

32=<217!:=!</-!.:58!,-,B-5;@!</-!,-./012.03!4056217!8-92.-!

.0A;217!0!4033-<!<:!<509-5;-!0.5:;;!0!B:A1805?!4:5<2:1!

B-<>--1!</-!.07-!018!</-!;<:507-!;/-3=@!>/-5-21!

! </-!4033-<!21.3A8-;!:5!</-!.07-!018!</-!;<:507-!

;/-3=!21.3A8-!0!43A5032<?!:=!<509-5;217!5:33-5;!=:5!*D!

<509-5;217!</0<!05-!45:928-8!0<!B:</!-18;!21!0!3:172<A82103!

825-.<2:1!</-5-:=@!<509-5;-!825-.<2:1!82;<01.-;!:=!</-!

<509-5;217!5:33-5;!A4!<:!</-!B:A1805?!4:5<2:1!05-!82==-5-1<!

B-<>--1!=5:1<!018!5-05!:=!0!9-/2.3-@!018!0!/:52E:1<03!

82;<01.-!82==-5-1.-!</-5-:=!2;!-FA03!<:!:5!75-0<-5!</01!0!*C!

=25;<!</5-;/:38!903A-@!018!

! </-!32=<217!.:1<5:3!8-92.-!2,43-,-1<;!5- 3-9-3217!0<!

</-!=5:1<!018!5-05!:=!</-!9-/2.3-!<:!.:55-.<!4033-<!;A44:5<!

/-27/<;!:=!</-!.07-!B?!32=<217!018!3:>-5217!</-!.07-!8A5217!

<509-5;217+!GD!

!

! G+!!H/-!,-./012.03!4056217!8-92.-!0..:58217!<:!.302,!

*@!>/-5-21!</-!32=<217!.:1<5:3!8-92.-!2,43-,-1<;!</-!5- 

3-9-3217!;:!</0<!0!82==-5-1.-!B-<>--1!4033-<!;A44:5<!

/-27/<;!:=!</-!.07-!018!</-!;<:507-!;/-3=!=033;!>2</21!0!GC!

;-.:18!</5-;/:38!903A-!>/-1!-0./!:=!4033-<!;A44:5<!4:21<;!

0<!</-!=5:1<!018!5-05!:=!</-!9-/2.3-!.5:;;-;!</-!B:A1805?!



 !""! !

#$%&'$()!

!

! *)!!+,-!.-/,0('/01!#0%2'(3!4-5'/-!0//$%4'(3!&$!/10'.!

67!89%&,-%!/$.#%':'(3;!

! 0!#19%01'&<!$8!#$:'&'$('(3!.-.=-%:!&,0&!0%-!8'>-4!0&!?!

8%$(&!0(4!%-0%!$(!0!&%05-%:-!:'4-!$8!&,-!,$':&@0<!'(!

0//$%40(/-!@'&,!#011-&!:9##$%&!,-'3,&:!$8!&,-!:&$%03-!

:,-18:A!0(4!

! 0!#19%01'&<!$8!#$:'&'$(!4-&-/&$%:!&,0&!0%-!#%$5'4-4!

$(!&,-!/03-7!-0/,!$8!&,-!#$:'&'$(!4-&-/&$%:!4-&-/&'(3!&,-!6B!

#$:'&'$('(3!.-.=-%!&$!4-&-/&!&,-!4'88-%-(/-!=-&@--(!&,-!

#011-&!:9##$%&!,-'3,&:!$8!&,-!/03-!0(4!&,-!:&$%03-!:,-187!

@,-%-'(!

! &,-!1'8&'(3!/$(&%$1!4-5'/-!'.#1-.-(&:!&,-!%- 

1-5-1'(3!'(!0!%- 1-5-1'(3!&'.-!8%$.!0!&'.-!@,-(!0!#011-&!6?!

:9##$%&!#$'(&!$(!$(-!:'4-!$8!&,-!8%$(&!0(4!%-0%!$8!&,-!

5-,'/1-!/%$::-:!&,-!=$9(40%<!#$%&'$(!&$!0!&'.-!@,-(!0!

#011-&!:9##$%&!#$'(&!$(!0($&,-%!:'4-!/%$::-:!&,-!=$9(40%<!

#$%&'$()!

!CB!

! ")!!+,-!.-/,0('/01!#0%2'(3!4-5'/-!0//$%4'(3!&$!/10'.!

67!@,-%-'(!

! &,-!#19%01'&<!$8!&%05-%:'(3!%$11-%:!0%-!#%$5'4-4!0&!

8%$(&!0(4!%-0%!$8!&,-!#011-&7!

! #011-&!:9##$%&!#$'(&:!0%-!0&!1$@-%!-(4:!$8!&,-!C?!

&%05-%:'(3!%$11-%:7!0(4!

! -0/,!$8!&,-!#011-&!:9##$%&!#$'(&:!/%$::-:!&,-!



 !"#! !

$%&'()*+!,%*-.%'!/01'!-01!2%**13,%'(.'4!-*)51*3.'4!*%661*!

,)3313!-01!$%&'()*+!,%*-.%'7!

!

! #7!!801!9120)'.2)6!,)*:.'4!(15.21!)22%*(.'4!-%!26).9!

;<!/01*1.'!#!

! -01!,6&*)6.-+!%=!-*)51*3.'4!*%661*3!)*1!,*%5.(1(!)-!

-01!6%'4.-&(.')6 (.*12-.%'!$%-0!1'(3!%=!-01!2)41!)'(!-01!

3-%*)41!3016=<!

! ,)661-!3&,,%*-!,%.'-3!)*1!)-!&,,1*!1'(3!%=!-01!

-*)51*3.'4!*%661*3<!)'(!;>!

! -01!,)661-!3&,,%*-!,%.'-!2*%3313!-01!$%&'()*+!

,%*-.%'!/01'!-01!,)661-!3&,,%*-!,%.'-!.3!-*)'3=1**1(!

$1-/11'!-01!2)41!)'(!-01!3-%*)41!3016=7!

!

! ?7!!801!9120)'.2)6!,)*:.'4!(15.21!)22%*(.'4!-%!26).9!;#!

;<!/01*1.'!

! -01!,)661-!.'26&(13!-01!,6&*)6.-+!%=!-*)51*3.'4!

*%661*3!=%*!-*)51*3.'4!)-!6%'4.-&(.')6 (.*12-.%'!$%-0!1'(3!

-01*1%=<!

! -*)51*31!(.*12-.%'!,%3.-.%'3!%=!-01!-*)51*3.'4!@>!

*%661*3!)*1!(.==1*1'-!$1-/11'!-01!=*%'-!)'(!*1)*!%=!-01!

510.261<!)'(!

! -01!,)661-!=&*-01*!.'26&(13!)'!)&A.6.)*+!*%661*!-0)-!

.3!,*%5.(1(!%'!)!6%'4.-&(.')6 (.*12-.%'!%,,%3.-1!3.(1!-%!

-01!-*)51*3.'4!*%661*!=.')66+!*19).'.'4!%'!-01!2)41!(&*.'4!@#!

-*)51*3.'4!-%!-01!3-%*)41!3016=7!

!



 !"#! !

! $%!!&'(!)(*'+,-*+.!/+01-,2!3(4-*(!+**503-,2!65!*.+-)!

#7!8'(0(-,!

! 6'(!*+2(!+,3!6'(!9650+2(!9'(.:!0(9/(*6-4(.;!-,*.<3(!

+,!5, *+2(!0+-.!+,3!+!9'(.:!0+-.!6'+6!9<//506!6'(!

60+4(09-,2!05..(09!8'(,!6'(!60+4(09-,2!-9!/(0:50)(37!+,3!=!

! 6'(!+<>-.-+0;!05..(0!-9!.5*+6(3!?<96!+@54(!6'(!5, 

*+2(!0+-.!50!6'(!9'(.:!0+-.%!

!

! A%!!&'(!)(*'+,-*+.!/+01-,2!3(4-*(!+**503-,2!65!*.+-)!

#7!8'(0(-,!6'(!+<>-.-+0;!05..(0!+,3!6'(!60+4(09-,2!05..(0!BC!

:-,+..;!0()+-,-,2!5,!6'(!*+2(!+0(!0(9/(*6-4(.;!.5*+6(3!+6!

8-36' 3-0(*6-5,!(,39!5,!+,!5//59-6(!9-3(!65!6'(!9650+2(!

9'(.:!5,!8'-*'!6'(!/+..(6!60+4(09(9%!

!

! D%!!E!*5,605.!)(6'53!5:!6'(!)(*'+,-*+.!/+01-,2!B=!

3(4-*(!+**503-,2!65!*.+-)!B7!6'(!*5,605.!)(6'53!*5)/0-9-,2F!

! -)/.()(,6-,27!@;!6'(!.-:6-,2!*5,605.!3(4-*(7!6'(!0( 

.(4(.-,2!3<0-,2!60+4(09-,2!95!6'+6!+!3-::(0(,*(!@(68((,!

/+..(6!9<//506!'(-2'69!5:!6'(!*+2(!+,3!6'(!9650+2(!9'(.:!

:+..9!8-6'-,!+!9(*5,3!6'0(9'5.3!4+.<(!8'(,!(+*'!5:!/+..(6!GC!

9<//506!/5-,69!+6!6'(!:05,6!+,3!0(+0!5:!6'(!4('-*.(!*0599(9!

6'(!@5<,3+0;!/506-5,%!

!

! BC%!!&'(!*5,605.!)(6'53!5:!6'(!)(*'+,-*+.!/+01-,2!

3(4-*(!+**503-,2!65!*.+-)!D7!:<06'(0!*5)/0-9-,2F!G=!

! *5,605..-,2!+!60+4(09-,2!9/((3!-,!+!4+0-+@.(!)+,,(0!

3<0-,2!6'(!60+4(09-,2!65!*'+,2(!+!0( .(4(.-,2!6-)(!:05)!+!



 !"#! !

$%&'!()'*!$)'!+,--'$!./++01$!+0%*$!0*!0*'!.%2'!03!$)'!310*$!

,*2!1',1!03!$)'!4')%5-'!510..'.!$)'!60/*2,17!+01$%0*!$0!,!

$%&'!()'*!$)'!+,--'$!./++01$!+0%*$!0*!,*0$)'1!.%2'!510..'.!

$)'!60/*2,17!+01$%0*8!


