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PA L L E T  T R A N S F E R  M E C H A N I S M  A N D  PA L L E T  

T R A N S F E R  S Y S T E M  

 

B A C K G R O U N D  O F  T H E  D I S C L O S U R E  

1 .  F i e l d  o f  t h e  D i s c l o s u r e :  5 

The presen t  d i sc losure  re la tes  to  t ransfer  mechanism 

and  sys tems ,  and  more  par t icu la r ly,  to  a  pa l le t  t ransfer  

mechanism and  pa l le t  t ransfer  sys tem.  

 

2 .  D e s c r i p t i o n  o f  t h e  R e l a t e d  A r t :  10 

Convent iona l ly ,  the  most  common method for  access ing  

pa l le t s  in  an  au tomated  s torage  and  re t r ieva l  sys tem i s  to  

connec t  the  load ing  and  un loading  por t  o f  a  s tacker  c rane  to  

a  conveyor  be l t .  I n  such  approach ,  t o  meet  the  requi rements  

for  the  s tacker  c rane  to  rece ive  and  de l iver  pa l le t s ,  the  15 

number  of  conveyor  be l t s  ins ta l led  there in  i s  usua l ly  twice  

the  number  of  s tacker  c ranes .  Also ,  based on  the  prac t ica l  

requi rements  for  access  e f f ic iency ,  addi t iona l  conveyor  

be l t s  a re  a l lowed to  be  added and  connec ted  wi th  the  input  

and  output  por t s  of  pa l le t s .  Such  method  requi res  the  user  20 
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to  inves t  heavi ly  in  la rge -sca le  equipment  dur ing  the  in i t ia l  

s tage .  Fur ther ,  a f te r  the  comple t ion  of  p lans  and  

cons t ruc t ion  of  a l l  conveyor  l ines ,  the  overal l  s t ruc ture  i s  

d i f f icu l t  to  re loca te  or  expand ,  thereby  reduc ing  the 

f lex ib i l i ty  in  ad jus tments  of  warehouse  space  and  5 

opera t iona l  e f f ic iency  in  the  fu ture .  

 

S U M M A R Y  O F  T H E  D I S C L O S U R E  

The present  d i sc losure  a ims  a t  reso lv ing  the  i ssues  of  

excess ive ly  h igh  cons t ruc t ion cos t s  fo r  t ranspor ta t ion  10 

mechanisms  and  the  lack  of  f lex ib i l i ty  in  overa l l  spa t ia l  

a r rangement  in  convent iona l  au tomated  s torage  and 

re t r ieva l  sys tems .  

For  achiev ing  the  a forement ioned objec t ives ,  the  

presen t  d i sc losure  provides  a  pal le t  t ransfer  mechanism  for  15 

plac ing  a  pa l le t  and  a l lowing  d i ffe ren t  t ranspor ta t ion 

devices  to  hand  over  the  pa l le t ,  the  pa l le t  t ransfer  

mechanism compr ises :  

a  p lacement  device  having  a  p lu ra l i ty  of  bracke ts  

a r ranged  in  a  c i rcu la r  manner  a t  in te rva ls  to  form a  handover  20 



 - 3 - 

space ,  each  of  the  bracke ts  having  a  suppor t  member  and  a  

p lacement  member,  the  p lacement  member  d i sposed on  a  top  

end  of  the  suppor t  member  and  conf igured  to  p lace  the  pa l le t ;  

an  obs tac le  sensor  d isposed  on  the  suppor t  member  of  

one  of  the  bracke t s ,  the  obs tac le  sensor  emi t t ing  an  obs tac le  5 

sens ing  beam in  a  d iagonal  d i rec t ion  across  the  handover  

space  toward another  one of  the  d iagonal ly  d isposed  

bracke ts ,  the  obs tac le  sens ing  beam be ing  used  to  de te rmine  

whether  there  i s  an  ob jec t  wi th in  the  handover  space ,  and  

the obs tac le  sensor  accord ing ly  sending  an obs tac le -ex is t ing  10 

s igna l  o r  a  no-obs tac le  s igna l ;  and  

a  pa l le t  sensor  d isposed  on  the p lacement  member  of  

one  of  the  bracke ts ,  the  pa l le t  sensor  emi t t ing  a  pa l le t  

sens ing  beam in  a  hor izonta l  d i rec t ion  toward  another  one  

of  the  ad jacent  bracke ts ,  the  pa l le t  sens ing  beam be ing  used  15 

to  de te rmine  whether  the  pa l le t  i s  p laced  on  the  p lacement  

member,  and  the  pa l le t  sensor  accord ingly  sending  a  pa l le t -

ex is t ing  s igna l  o r  a  no-pa l le t  s igna l .  

Also ,  the  presen t  d i sc losure  provides  a  pa l le t  t ransfer  

sys tem for  d i f fe ren t  t ranspor ta t ion  devices  to  hand  over  the  20 
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pal le t ,  the  t ranspor ta t ion  device  compr is ing  an  au tomated  

guided  vehic le  and  a  s tacker  c rane ,  the  pa l le t  t ransfer  

sys tem compr is ing :  

a  pa l le t  t ransfer  mechanism disposed  a t  an  inbound 

pos i t ion  or  an  ou tbound pos i t ion ,  the  pa l le t  t ransfer  5 

mechanism compr is ing :  

a  p lacement  device  having a  p lura l i ty  of  bracke ts  

a r ranged  in  a  c i rcu la r  manner  a t  in te rva ls  to  form a  handover  

space ,  the  bracke t s  be ing  used  to  p l ace  the  pa l le t  thereon ,  

each  of  the  bracke ts  having a  suppor t  member  and  a  10 

placement  member ,  the  p lacement  member  d i sposed  on  a  top  

end  of  the  suppor t  member  and  conf igured  to  p lace  the  pa l le t  

thereon;  

an  obs tac le  sensor  d isposed  on  one  of  the  bracke ts ,  

the  obs tac le  sensor  emi t t ing an  obs tac le  sens ing beam in a  15 

diagonal  d i rec t ion  across  the  handover  space  toward  ano ther  

one  of  the  d iagonal ly  d isposed  bracke ts ,  the  obs tac le  

sens ing  beam be ing  used  to  de te rmine  whether  there  i s  an  

objec t  wi th in  the  handover  space ,  and  the obs tac le  sensor  

accord ing ly  sending  an obs tac le -ex is t ing  s igna l  o r  a  no-20 
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obs tac le  s igna l ;  and  

a  pa l le t  sensor  d isposed  on  one  of  the  bracke ts ,  the  

pa l le t  sensor  emi t t ing  a  pa l le t  sens ing  beam in  a  hor izonta l  

d i rec t ion  toward  another  one  of  the  ad jacent  b racke ts ,  the  

pa l le t  sens ing  beam be ing  used  to  de te rmine  whether  the  5 

pal le t  i s  p laced  on  the  p lacement  member ,  and  the  pa l le t  

sensor  accord ingly  sending  a  pa l le t -ex is t ing  s igna l  o r  a  no-

pa l le t  s igna l ;  

a  cont ro l  module  coupled  wi th  the  obs tac le  sensor  and 

the  pa l le t  sensor ;  when the  cont ro l  module  i s  used  to  cont ro l  10 

the  pa l le t  t ransfer  mechanism a t  the  inbound pos i t ion ,  i f  the  

cont ro l  module  rece ives  the  no-obs tac le  s igna l  and  the  no -

pa l le t  s igna l ,  the  cont ro l  module  outputs  an  au tomated  

guided  vehic le  inbound pa l le t  p lacement  s igna l ;  i f  the  

cont ro l  module rece ives  the  no-obs tac le  s igna l  and  the  15 

pal le t -ex is t ing  s igna l ,  the  cont ro l  module  ou tpu ts  a  s tacker  

c rane  inbound pa l le t  p ickup s igna l ;  when the  cont ro l  module  

i s  used  to  cont ro l  the  pa l le t  t rans fer  mechanism a t  the  

ou tbound pos i t ion ,  i f  the  cont ro l  module  rece ives  the  no -

obs tac le  s igna l  and  the  no-pa l le t  s igna l ,  the  cont ro l  module  20 
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outputs  a  s tacker  c rane  ou tbound pa l l e t  p lacement  s igna l ;  i f  

the  cont ro l  module  rece ives  the  no -obs tac le  s igna l  and  the  

pa l le t -ex is t ing  s igna l ,  the  cont ro l  module  ou tpu ts  an  

au tomated  gu ided  vehic le  ou tbound  pa l le t  p ickup  s igna l ;  

and  5 

an  execut ion  module  coupled  wi th  the  obs tac le  sensor ,  

the  pa l le t  sensor ,  and  the  cont ro l  module ,  the  execut ion 

module  conf igured  to  rece ive  the au tomated  guided vehic le  

inbound pa l le t  p lacement  s igna l ,  the  au tomated  guided  

vehic le  ou tbound pa l le t  p ickup  s igna l ,  the  s tacker  c rane 10 

inbound pa l le t  p ickup  s igna l ,  and  the  s tacker  c rane  ou tbound 

pa l le t  p lacement  s igna l ,  and  accord ing ly  cont ro l  opera t ion  

of  the  au tomated  guided  vehic le  and  the  s tacker  c rane .  

Wi th  such  conf igura t ion ,  the  pa l le t  t ransfer  mechanism 

of  the  present  d i sc losure  does  not  have  a  phys ica l  15 

connec t ion  wi th  the  a forement ioned  t ranspor ta t ion  dev ices ,  

a l lowing  for  pos i t iona l  ad jus tments  accord ing  to  prac t ica l  

needs  and the  ava i lab le  space of  the  au tomated  s torage  and 

re t r ieva l  sys tem,  provid ing  grea te r  f lex ib i l i ty  in  warehouse  

space  ad jus tment  and  u t i l i za t ion ,  thereby  improving  the  20 
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overa l l  e f f ic iency  of  cargo  t ranspor ta t ion .  

Fur thermore ,  the  modules  of  the  pa l le t  t ransfer  sys tem 

in  the  present  d i sc losure  work  in  a  s tab le  and  prec ise  

co l labora t ion  to  cont ro l  the  movement  and opera t ion  of  

var ious  t ranspor ta t ion  devices ,  ensu r ing  a  h igher  leve l  o f  5 

t ranspor ta t ion  and  t ransfer  accuracy  of  the  pa l le t .  

 

B R I E F  D E S C R I P T I O N  O F  T H E  D R AW I N G S  

F ig .  1  i s  a  perspec t ive  v iew of  the  pa l le t  t ransfer  

mechanism in  accordance  wi th  an  embodiment  of  the  present  10 

disc losure .  

Fig .  2  i s  a  schemat ic  v iew of  the  ope ra t ion  s ta tus  of  the  

pa l le t  t ransfer  mechanism  in accordance wi th  an 

embodiment  o f  the  presen t  d i sc losu re ,  i l lus t ra t ing  the  pa th  

of  the  sens ing  beam.  15 

Fig .  3  i s  a  schemat ic  v iew of  the  ope ra t ion  s ta tus  of  the  

pa l le t  t ransfer  mechanism  in accordance wi th  an 

embodiment  o f  the  presen t  d i sc losure ,  i l lus t ra t ing  the  

pos i t ion  of  the  pos i t ion ing  poin t .  

Fig .  4  i s  a  perspec t ive  v iew of  the  pa l le t  t ransfer  20 
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mechanism in  accordance  wi th  an other  embodiment  o f  the  

presen t  d i sc losure .  

Fig .  5  i s  a  schemat ic  v iew of  the  ope ra t ion  s ta tus  of  the  

pa l le t  t ransfer  mechanism  in accordance  wi th  an other  

embodiment  o f  the  presen t  d i sc losure .  5 

Fig .  6  i s  a  schemat ic  v iew of  the  connec t ion  

re la t ionsh ip  of  the  pa l le t  t ransfer  sys tem  in  accordance  wi th  

an  embodiment  o f  the  presen t  d i sc losure .  

 

D E TA I L E D  D E S C R I P T I O N  O F  T H E  D I S C L O S U R E  10 

The aforement ioned  and  fur ther  advantages  and  fea tures  

of  the  present  d i sc losure  wi l l  be  unders tood  by  re fe rence  to  

the  descr ip t ion of  the  prefer red  embodiment  in  conjunc t ion 

wi th  the accompanying  drawings where the  components  are  

i l lus t ra ted  based  on  a  propor t ion  for  explana t ion  bu t  no t  15 

subjec t  to  the  ac tua l  component  propor t ion .  

Refer r ing  to  Fig .  1  to  Fig .  6 ,  the  presen t  d i sc losure  

provides  a  pa l le t  t ransfer  mechanism 100  fo r  p lac ing  a  pa l le t  

1  thereon  and  a l lowing  d i ffe ren t  t ranspor ta t ion  devices  to  

hand  over  the  pa l le t  1 .  The pa l le t  t ransfer  mechanism 100  20 
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compr ises  a  p lacement  dev ice  10 ,  an  obs tac le  sensor  20 ,  and  

a  pa l le t  sensor  30 .  There in ,  the  t ranspor ta t ion  devices  

inc lude  an  au tomated  guided  vehic le  (AGV),  a  s tacker  c rane  

(machine  for  t ranspor t ing  cargos  in  an  au tomated  s torage 

and  re t r ieva l  sys tem(ASRS)) ,  and  a  fork l i f t .  The  pa l le t  5 

t ransfer  mechanism 100  i s  a l lowed to  be  d i sposed  a t  an  

inbound pos i t ion  or  an  ou tbound pos i t ion  of  the  s torage 

space  of  the  ASRS  for  the  au tomated  guided  vehic le  and  the  

s tacker  c rane  to  hand  over  the  pa l le t  1  ( for  the  inbound 

opera t ion  which  puts  the  pa l le t  1  in to  the  ASRS or  for  the  10 

outbound opera t ion  which  takes  ou t  the  pa l le t  1  f rom the  

ASRS)  or  d i sposed  a t  a  sh ipping  pos i t ion  ou t  o f  the  s torage 

space  of  the  ASRS for  the  au tomated  guided  vehic le  and  the  

s tacker  c rane  to  hand  over  the  pa l le t  1  ( for  the  sh ipping  

opera t ion  which  t r anspor t s  the  pa l le t  1  to  a  ta rge t  loca t ion 15 

out  of  the  ASRS) .  

The p lacement  device  10  compr ises  a  p lura l i ty  o f  

b racke ts  11  a r ranged  in  a  c i rcu la r  manner  a t  in te rva ls  to  

form a handover  space  12 .  Each  of  the  bracke ts  11  has  a  

suppor t  member  111  and  a  p lacement  member  112 .  The  20 
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placement  member  112  d i sposed  on  a  top  end  of  the  suppor t  

member  111  and  conf igured  to  p lace  the  pa l le t  1  thereon .  

There in ,  in  the  embodiment ,  four  bracke ts  11  a re  inc luded  

and  d isposed in  a  square  shape a r rangement ,  so  tha t  the  four  

bracke ts  11  a re  ab le  to  suppor t  the  four  corners  of  the  pa l le t  5 

1 ,  s tab i l iz ing  the  p lacement  of  the  pa l le t  1 .  

Refer r ing  to  Fig .  1  and Fig .  2 ,  in  the  embodiment ,  the  

p lacement  device  10  compr ises  a  p lura l i ty  o f  gu idance  

members  13  and  a  b lock  member  14 .  Each  guidance member  

13  i s  ver t ica l ly  d isposed  on each  cor responding  p lacement  10 

member  112 .  The  guidance  members  13  a re  used to  res t r ic t  

the  pa l le t  1  a t  a  handover  pos i t ion  P .  The  b lock  member  14  

i s  ver t ica l ly  d isposed  on  one s ide  of  the  per iphery  of  the  

p lacement  member  112 ,  so  as  to  res t r ic t  the  pa l le t  1  a t  the  

handover  pos i t ion  P .  Therefore ,  the  guidance  members  13  15 

and the  b lock  member  14  enable  the  pa l le t  1  to  be  s tab ly 

p laced  a t  the  handover  pos i t ion  P ,  fac i l i t a t ing  the 

t ranspor ta t ion  per formance  of  the  pa l le t  1  by  the  

t ranspor ta t ion  devices .  

The obs tac le  sensor  20  i s  d i sposed  on  the  suppor t  20 
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member  111  o f  one  of  the  bracke ts  11 .  The  obs tac le  sensor  

emi ts  an obs tac le  sens ing  beam  L1  in  a  d iagonal  d i rec t ion  

across  the  handover  space 12  toward  another  one  of  the  

d iagonal ly  d i sposed  bracke ts  11 .  The  obs tac le  sens ing  beam 

L1  i s  used  to  de te rmine  whether  there  i s  an  objec t  w i th in  5 

the  handover  space  12 ,  and  the  obs tac le  sensor  20  

accord ing ly  sends  an  obs tac le -ex is t ing  s igna l  or  a  no -

obs tac le  s igna l .  There in ,  i f  the  obs tac le  sens ing  beam L1  

de tec t s  an  ob jec t  in  the  handover  space  12  ( i . e . ,  the  l igh t  

beam is  b locked  by  the  objec t  and  unable  to  reach  the  o ther  10 

bracke t  11 ) ,  the  obs tac le  sensor  20  sends the  obs tac le -

ex is t ing  s igna l ;  i f  no  ob jec t  i s  de tec ted ,  the  obs tac le  sensor  

20  sends  the  no-obs tac le  s igna l .  

Refer r ing  to  Fig .  1  and Fig .  2 ,  in  the  embodiment ,  two 

obs tac le  sensors  20  a re  inc luded  and  d isposed  on  the  suppor t  15 

member  111  o f  two ad jacent  bracke ts  11 .  The  two obs tac le  

sens ing  l igh t  beams L1  a re  emi t ted  in  a  c rossed  pa t te rn ,  so  

tha t  when one  of  the  obs tac le  sens ing  l igh t  beams L1  de tec t s  

an  objec t  in  the  handover  space  12 ,  the  cor responding 

obs tac le  sensor  20  sends  the  obs tac le -ex is t ing  s igna l .  20 
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Through the  c rossed  emiss ion of  the  obs tac le  sens ing  l igh t  

beams L1 ,  the  presence  of  an  objec t  in  the  handover  space  

12  i s  de tec ted  more  accura te ly.  

The pa l le t  sensor  30  i s  d i sposed  on  the  p lacement  

member  112  o f  one of  the  bracke ts  11 .  The  pa l le t  sensor  30  5 

emi ts  a  pa l le t  sens ing  beam L2  in  a  hor izonta l  d i rec t ion  

toward  another  one  of  the  ad jacent  bracke ts  11 .  The  pa l le t  

sens ing  beam L2  i s  used  to  de te rmine  whether  the  pa l le t  1  

i s  p laced on  the  p lacement  member  112 ,  and  the  pa l le t  

sensor  30  accord ing ly  sends  a  pa l le t -ex is t ing  s igna l  or  a  no -10 

pal le t  s igna l .  There in ,  i f  the  pa l le t  s ens ing  beam L2  de tec ts  

the  pa l le t  1  on  the  p lacement  member  112  ( i . e . ,  the  l igh t  

beam is  b locked  by  a  corner  p i l la r  o f  the  pa l le t  1  on  the  

p lacement  member  112 ) ,  the  pa l le t  sensor  30  sends  the  

pa l le t -ex is t ing  s igna l ;  i f  no  pa l le t  1  i s  de tec ted ,  the  pa l le t  15 

sensor  30  sends  the  no-pa l le t  s igna l .  

Refer r ing  to  Fig .  4  and Fig .  5 ,  in  another  embodiment ,  

the  pa l le t  t ransfer  mechanism 100  compr ises  a  barcode 

reader  40  ver t ica l ly  d i sposed  on  one  s ide  of  the  per iphery  

of  the  p lacement  member  112 .  The  barcode  reader  40  i s  used  20 
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to  read  a  barcode  1a  on  the  pa l le t  1 ,  such  tha t  the  barcode  

reader  40  senses  the  barcode  1a  to  conf i rm i f  the  cargo 

informat ion  on  the  pa l le t  1  i s  cor rec t ,  ensur ing tha t  the 

t ransfer  process  of  the  pa l le t  1  i s  smoother  and reduc ing  the 

poss ib i l i ty  of  e r rors  dur ing  the  t ransfer  opera t ion .  5 

Refer r ing  to  Fig .  4  and Fig .  5 ,  in  another  embodiment ,  

the  pa l le t  t ransfer  mechanism 100  compr ises  a  fo rk l i f t  

sensor  50  d i sposed  on the  bot tom face of  the  p lacement  

member  112 .  The  fork l i f t  sensor  50  de tec t s  i f  there  i s  a  

fork l i f t  on  one  s ide  of  the  p lacement  device  10  a long  the  10 

hor izonta l  d i rec t ion ,  and  accord ingly  sends  a  fork l i f t -

ex is t ing  s igna l  o r  a  no- fork l i f t  s igna l .  There in ,  i f  the  

fork l i f t  sensor  50  de tec t s  the  fork l i f t ,  the  fork l i f t  sensor  50  

sends  the fork l i f t -ex is t ing  s igna l ;  i f  no  fork l i f t  i s  de tec ted ,  

the  fork l i f t  sensor  50  sends  the  no - fork l i f t  s igna l .  S ince  the  15 

fork l i f t  i s  typ ica l ly  used  for  the  sh ipping  process  of  the  

pa l le t  1 ,  the  fork l i f t  sensor  50  i s  u sua l ly  d i sposed  on  the  

pa l le t  t ransfer  mechanism 100  a t  the  sh ipp ing  pos i t ion.  

Refer r ing  to  Fig .  6 ,  in  the  embod iment ,  the  present  

d i sc losure  provides  a  pa l le t  t ransfer  sys tem 200 ,  which  20 
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cont ro l s  the  opera t ion  of  the  a forement ioned  t ranspor ta t ion 

devices  based  on  the  sens ing  condi t ions  of  the  pa l le t  

t ransfer  mechanism 100 .  The pa l le t  t ransfer  sys tem 200  

compr ises  the  pa l le t  t ransfe r  mechanism 100 ,  a  cont ro l  

module  210 ,  and  an  execut ion  module  220 .  5 

The cont ro l  module  210  i s  coupled  wi th  the  obs tac le  

sensor  20  and the  pa l le t  sensor  30 .  When the  cont ro l  module  

210  i s  used  to  con t ro l  the  pa l le t  t ransfer  mechanism 100  a t  

the  inbound pos i t ion ,  i f  the  cont ro l  module  210  rece ives  the  

no-obs tac le  s igna l  and  the  no -pa l le t  s igna l ,  the  cont ro l  10 

module  210  ou tpu ts  an  au tomated  guided  vehic le  inbound 

pa l le t  p lacement  s igna l ;  i f  the  cont ro l  module  210  r ece ives  

the  no-obs tac le  s igna l  and  the  pa l le t -ex is t ing s igna l ,  the  

cont ro l  module  210  ou tputs  a  s tacke r  c rane  inbound pa l le t  

p ickup s igna l .  When the cont ro l  module  210  i s  used  to  15 

cont ro l  the  pa l le t  t ransfe r  mechanism 100  a t  the  outbound 

pos i t ion ,  i f  the  cont ro l  module  210  r ece ives  the  no-obs tac le  

s igna l  and the  no -pa l le t  s igna l ,  the  cont ro l  module  210  

ou tputs  a  s tacker  c rane  ou tbound pa l l e t  p lacement  s igna l ;  i f  

the  cont ro l  module  210  r ece ives  the  no-obs tac le  s igna l  and  20 
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the  pa l le t -ex is t ing  s igna l ,  the  cont ro l  module 210  ou tputs  an  

au tomated  gu ided  vehic le  ou tbound pa l le t  p ickup  s igna l .  

The execut ion  module  220  i s  coupled  wi th  the  obs tac le  

sensor  20 ,  the  pa l le t  sensor  30 ,  and the  cont ro l  module  210 .  

The  execut ion  module  220  i s  conf igured  to  rece ive  the  5 

automated  gu ided  vehic le  inbound pa l le t  p lacement  s igna l ,  

the  au tomated  guided  vehic le  outbound pa l le t  p ickup s igna l ,  

the  s tacker  c rane  inbound pa l le t  p ickup s igna l ,  and  the  

s tacker  c rane  ou tbound pa l le t  p lacement  s igna l ,  and  

accord ingly  cont ro l  operat ion  of  the  au tomated  gu ided 10 

vehic le  and  the s tacker  c rane .  Wi th  such  conf igura t ion ,  the  

cont ro l  module  210  and  the  execut ion  module  220 ,  based  on  

the s igna l  sen t  by  the obs tac le  sensor  20  and  the pa l le t  

sensor  30 ,  conf i rms  i f  the  au tomated  guided  vehic le  and  the 

s tacker  c rane  a re  a l lowed to  en te r  the  pa l le t  t ransfer  15 

mechanism 100  fo r  p lac ing  or  p ick ing  up  the  pa l le t  1 ,  and  

accord ing ly  cont ro l s  the  opera t ion  of  the  au tomated  gu ided 

vehic le  and  the  s tacker  c rane .  

More  spec i f ica l ly,  t ak ing  the  pa l le t  t ransfer  mechanism 

100  d i sposed a t  the  inbound pos i t ion  as  an  example ,  i f  the  20 
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cont ro l  module 210  r ece ives  the  a forement ioned  no -obs tac le  

s igna l  and the  no -pa l le t  s igna l ,  the  cont ro l  module  210  

ou tputs  the  au tomated  gu ided vehic le  inbound pa l le t  

p lacement  s igna l  to  the  execut ion  module  220 ,  and  the 

execut ion  module  220  con t ro l s  the  au tomated  gu ided  vehic le  5 

to  p lace the  pa l le t  1  a t  the  handover  pos i t ion P .  When the 

au tomated  gu ided  vehic le  f in i shes  the  p lacement  o f  the  

pa l le t  1  and  leaves  the handover  space  12  (The  obs tac le  

sensor  20  f i r s t  changes  f rom sending  the  no-obs tac le  s igna l  

to  sending  the  obs tac le -ex is t ing  s igna l ,  and  then  changes  10 

f rom sending the  obs tac le -ex is t ing  s igna l  back to  sending 

the  no-obs tac le  s igna l ,  whi le  the  pa l le t  sensor  30  changes  

f rom sending  the  no -pa l le t  s igna l  to  sending  the  pa l le t -

ex is t ing  s igna l ) ,  the  cont ro l  module  210  rece ives  the  no -

obs tac le  s igna l  and  the  pa l le t -ex is t ing  s igna l ,  and  15 

accord ing ly  outpu ts  the  s tacker  c rane  inbound pa l le t  p ickup  

s igna l  to  the  execut ion  module  220 ,  such tha t  the  execut ion 

module  220  con t ro l s  the  s tacker  c rane  to  take  the  pa l le t  1  a t  

the  handover  pos i t ion  P  and  p lace  the  pa l le t  1  a t  the  vacancy 

in  the  ASRS.  20 
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Refer r ing  to  Fig .  6 ,  in  the  embod iment ,  t he  cont ro l  

module  210  s to res  an  abnormal  warn ing  t ime .  I f  the  dura t ion  

of  the  obs tac le -ex is t ing  s igna l  or  pa l le t -ex is t ing  s igna l  

remains  for  a  t ime  longer  than  the  abnormal  warn ing  t ime,  

the  cont ro l  module  210  sends  an  abnormal  s igna l  to  not i fy  5 

the  user  for  t roubleshoot ing .  

Refer r ing  to  Fig .  3  and Fig .  6 ,  in  the  embodiment ,  the  

pa l le t  t ransfer  sys t em 200  compr ises  a  pos i t ion ing  poin t  230 ,  

which  i s  ar ranged  on one  s ide  of  the  p lacement  device  10  

and  wi th in  the  handover  space  12 .  The  pos i t ion ing  poin t  230  10 

i s  used  for  the  au tomated  guide  vehic le  to  per form a  

pos i t ion ing  opera t ion ,  a l lowing  the  au tomated  guide  vehic le  

to  move  to  the  cor rec t  pos i t ion .  There in ,  when the  

au tomated  guide vehic le  i s  pos i t ioned  a t  the  pos i t ion ing  

poin t  230  on  the  s ide  of  the  p lacement  device  10 ,  the  15 

automated guide  vehic le  send s  an  inqui ry  s igna l  to  the  

cont ro l  module  210  to  reconf i rm whether  there  i s  s t i l l  an  

obs tac le  or  pa l le t  1  in  the  handover  space  12 ,  so  as  to  fur ther  

ensure  the t ranspor ta t ion  and t ransfer  accuracy  of  the  pa l le t  

1 ,  thereby  improving  the  overa l l  pa l le t  t ranspor t a t ion  20 
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eff ic iency.  

Refer r ing  to  Fig .  4  to  Fig .  6 ,  in  ano ther  embodiment  o f  

the  present  d i sc losure ,  w hen the  cont ro l  module  210  i s  used  

to  cont ro l  the  pa l l e t  t ransfer  mechan ism 100  a t  the  sh ipping  

pos i t ion ,  i f  the  cont ro l  module  210  r ece ives  the  no-obs tac le  5 

s igna l  and the  no -pa l le t  s igna l ,  the  cont ro l  module  210  

ou tputs  an  au tomated  guided  vehic le  warehouse  ex i t  pa l le t  

p lacement  s igna l ;  i f  the  cont ro l  module  210  r ece ives  the  no-

obs tac le  s igna l  and  the  pa l le t -ex is t ing  s igna l ,  the  cont ro l  

module  210  ou tputs  a  fork l i f t  warehouse  ex i t  pa l le t  p ickup 10 

s igna l .  The  execut ion  module  220  r ece ives  the  au tomated  

guided  vehic le  warehouse  ex i t  pa l le t  p lacement  s igna l  and  

the  fork l i f t  warehouse  ex i t  pa l le t  p ickup s igna l ,  and 

accord ing ly  cont ro l s  the  opera t ion  of  the  au tomated  gu ided 

vehic le  and  the  fo rk l i f t .  Wi th  such  conf igura t ion ,  when the  15 

pal le t  t ransfer  mechanism 100  i s  used  for  sh ipping  goods ,  

the  pa l le t  t ransfer  sys tem 200  i s  ab le  to  cont ro l  the  

opera t ion  of  the  au tomated  guided  vehic le  and  the  fo rk l i f t  

based  on  the  a forement ioned  condi t ions ,  ensur ing  the  

t ranspor ta t ion  and  t ransfer  accuracy  of  the  pa l le t  1 .  20 
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Fur thermore ,  the  cont ro l  module  210  i s  coupled  wi th  the 

fork l i f t  sensor  50 .  When the  au tomated  guided  vehic le  i s  

about  to  en te r  the  handover  space  12 ,  i f ,  upon  the  no-

obs tac le  s igna l  and  the  no-pa l le t ,  the  cont ro l  module  210  

s imul taneous ly  rece ives  the  no- fork l i f t  s igna l ,  the  cont ro l  5 

module  210  ou tput s  the  au tomated  gu ided  vehic le  warehouse  

ex i t  pa l le t  p lacement  s igna l ,  such  tha t  the  au tomated  guided 

vehic le  en te rs  the  handover  space  12 .  I f  the  cont ro l  module  

210  r ece ives  the  fork l i f t -ex is t ing  s igna l ,  and  the  dura t ion  of  

i t  exceeds  the  a forement ioned  abnormal  warn ing t ime,  the  10 

cont ro l  module 210  sends the  abnormal  s igna l  to  not i fy  the  

user  for  t roubleshoot ing .  

Refer r ing  to  Fig .  4  to  Fig .  6 ,  in  another  embodiment ,  

the  pa l le t  t ransfer  sys tem 200  compr ises  a  d i sp lay  device 

240  coupled  wi th  the  cont ro l  module  210  and  the  execut ion  15 

module  220 .  The  d isp lay  device  240  i s  conf igured  to  d isp lay 

a  pa l le t  in format ion  of  the  pa l le t  1 .  There in ,  the  pa l le t  

in format ion  i s  a l lowed to  inc lude  the  cargo  informat ion 

ident i f ied  by  the  barcode  reader  40 ,  and  the  informat ion  of  

whether  the  pa l le t  1  i s  pos i t ioned  a t  the  handover  pos i t ion  20 
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P .  

With the  foregoing  conf igura t ion ,  advantages of  the  

presen t  d i sc losure  wi l l  be  i l lus t ra ted  be low.  

The  pa l le t  t ransfer  mechanism 100  o f  the  present  

d i sc losure  does  not  have  a  phys ica l  connec t ion  wi th  the 5 

aforement ioned  t ranspor ta t ion  dev ices ,  a l lowing  for  

pos i t iona l  ad jus tments  accord ing to  prac t ica l  needs  and  the  

ava i lab le  space  of  the  au tomated  s to rage  and  re t r ieva l  

sys tem,  provid ing  grea te r  f lex ib i l i ty  in  warehouse  space  

ad jus tment  and  u t i l iza t ion ,  thereby  improving  the  overa l l  10 

ef f ic iency  of  ca rgo  t ranspor ta t ion .  

Each  sensors  of  the  pal le t  t ransfer  mechanism 100  i s  

ab le  to  accura te ly  moni tor  the  moving  s ta tus  and  the 

p lacement  s ta tus  of  the  ob jec t  in  the  mechanism,  so  tha t  the  

presen t  d i sc losure  fur ther  ensures  the  t ranspor ta t ion  and 15 

t ransfer  accuracy  of  the  pa l le t  1 .  

Fur thermore ,  the  modules  and devices  of  the  pa l le t  

t ransfer  sys tem 200  in  the  present  d i sc losure  work  in  a  

s tab le  and prec ise  co l labora t ion  to  cont ro l  the  movement  

and  opera t ion  of  var ious  t ranspor ta t ion  devices ,  ensur ing  a  20 
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t ranspor ta t ion  and  t ransfer  accuracy  of  the  pa l le t  1 .  

Although par t icu la r  embodiments  of  the  d i sc losure  have  

been  descr ibed  in  de ta i l  for  purposes  of  i l lus t ra t ion ,  var ious  

modi f ica t ions  and  enhancements  may be  made  wi thout  

depar t ing  f rom the  scope  of  the  d isc losure .  Accord ingly,  the  5 

disc losure  i s  no t  to  be l imi ted  except  as  by  the  appended 

c la ims .  
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What  i s  c la imed i s :  

1.  A pal le t  t ransfer  mechanism for  p lac ing  a  pa l le t  

thereon  and  a l lowing  d i ffe ren t  t ranspor ta t ion  devices  to  

hand  over  the  pa l le t  1 ,  the  pa l le t  t ransfer  mechanism 

compr ises :  5 

a  p lacement  device  having  a  p lu ra l i ty  of  bracke ts  

a r ranged  in  a  c i rcu la r  manner  a t  in te rva ls  to  form a  handover  

space ,  each  of  the  bracke ts  having  a  suppor t  member  and  a  

p lacement  member,  the  p lacement  member  d i sposed on  a  top  

end  of  the  suppor t  member  and  conf igured  to  p lace  the  pa l le t  10 

thereon;  

an  obs tac le  sensor  d isposed  on  the  suppor t  member  of  

one  of  the  bracke t s ,  the  obs tac le  sensor  emi t t ing  an  obs tac le  

sens ing  beam in  a  d iagonal  d i rec t ion  across  the  handover  

space  toward another  one of  the  d iagonal ly  d isposed  15 

bracke ts ,  the  obs tac le  sens ing  beam be ing  used  to  de te rmine  

whether  there  i s  an  ob jec t  wi th in  the  handover  space ,  and  

the obs tac le  sensor  accord ingly  sending  an obs tac le -ex is t ing  

s igna l  o r  a  no-obs tac le  s igna l ;  and  

a  pa l le t  sensor  d isposed  on  the p lacement  member  of  20 
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one  of  the  bracke ts ,  the  pa l le t  sensor  emi t t ing  a  pa l le t  

sens ing  beam in  a  hor izonta l  d i rec t ion  toward  another  one  

of  the  ad jacent  bracke ts ,  the  pa l le t  sens ing  beam be ing  used  

to  de te rmine  whether  the  pa l le t  i s  p laced  on  the  p lacement  

member,  and  the  pa l le t  sensor  accord ingly  sending  a  pa l le t -5 

exis t ing  s igna l  o r  a  no-pa l le t  s igna l .  

2.  The pa l le t  t ransfer  mechanism  of  c la im 1 ,  where in  

the  p lacement  device  compr ises  a  p lura l i ty  of  gu idance 

members  and  a  b lock  member ;  each  o f  the  gu idance  members  

i s  ver t ica l ly  d isposed  on the  cor responding  p lacement  10 

member ;  the  gu idance  members  a re  used  to  res t r ic t  the  pa l le t  

a t  a  handover  pos i t ion ;  the  b lock  member  i s  ver t i ca l ly  

d i sposed  on one  s ide  of  a  per iphery  of  the  p lacement  member,  

so  as  to  res t r ic t  the  pa l le t  a t  the  handover  pos i t ion .  

3.  The pa l le t  t ransfe r  mechanism of  c la im 1 ,  where in  15 

two obs tac le  sensors  a re  inc luded  and  d isposed  on  the 

suppor t  member  of  two of  the  ad jacent  b racke ts ;  the  two 

obs tac le  sens ing  l igh t  beams are  emi t ted  in  a  c rossed  pa t te rn .  

4.  The pa l le t  t ransfe r  mechanism of  c la im 1 ,  where in  

the  pa l le t  t ransfer  mechanism compr ises  a  barcode  reader  20 
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and a  fork l i f t  sensor ;  the  barcode  reader  i s  ver t ica l ly  

d i sposed  on one  s ide  of  a  per iphery  of  the  p lacement  member,  

and  conf igured  to  read  a  barcode  of  the  pa l le t ;  the  

t ranspor ta t ion  devices  inc lude  a  fork l i f t ,  and  the  fork l i f t  

sensor  i s  d i sposed  on a  bot tom face  of  the  p lacement  5 

member ;  the  fork l i f t  sensor  i s  conf igured  to  de tec t  i f  there  

i s  a  fork l i f t  on  one  s ide  of  the  p lacement  device  a long  a  

hor izonta l  d i rec t ion ,  and  accord ingly  send  a  fork l i f t -

ex is t ing  s igna l  o r  a  no- fork l i f t  s igna l .  

5.  A pal le t  t ransfer  sys tem for  d i ffe ren t  t ranspor ta t ion  10 

devices  to  hand  over  a  pa l le t ,  the  t ranspor ta t ion  device  

compr is ing  an  au tomated  gu ided  vehic le  and  a  s tacker  c rane ,  

the  pa l le t  t r ansfer  sys tem compr is ing :  

a  pa l le t  t ransfer  mechanism disposed  a t  an  inbound 

pos i t ion  or  an  ou tbound pos i t ion ,  the  pa l le t  t ransfer  15 

mechanism  compr is ing :  

a  p lacement  device  having  a  p lu ra l i ty  of  bracke ts  

a r ranged  in  a  c i rcu la r  manner  a t  in te rva ls  to  form a  handover  

space ,  the  bracke t s  be ing  used  to  p l ace  the  pa l le t  thereon ,  

each  of  the  bracke ts  having a  suppor t  member  and  a  20 
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placement  member,  the  p lacement  member  d i sposed on  a  top  

end  of  the  suppor t  member  and  conf igured  to  p lace  the  pa l le t  

thereon;  

an  obs tac le  sensor  d isposed on  one  of  the  bracke ts ,  the  

obs tac le  sensor  emi t t ing  an  obs tac le  sens ing  beam in  a  5 

diagonal  d i rec t ion  across  the  handover  space  toward  ano ther  

one  of  the  d iagonal ly  d isposed  bracke ts ,  the  obs tac le  

sens ing  beam be ing  used  to  de te rmine  whether  there  i s  an  

objec t  wi th in  the  handover  space ,  and  the obs tac le  sensor  

accord ing ly  sending  an obs tac le -ex is t ing  s igna l  o r  a  no-10 

obs tac le  s igna l ;  and  

a  pa l le t  sensor  d i sposed  on  one  of  the  bracke ts ,  the  

pa l le t  sensor  emi t t ing  a  pa l le t  sens ing  beam in  a  hor izonta l  

d i rec t ion  toward  another  one  of  the  ad jacent  b racke ts ,  the  

pa l le t  sens ing  beam be ing  used  to  de te rmine  whether  the  15 

pal le t  i s  p laced on  the  p lacement  member,  and  the pa l le t  

sensor  accord ingly  sending  a  pa l le t -ex is t ing  s igna l  o r  a  no-

pa l le t  s igna l ;  

a  cont ro l  module  coupled  wi th  the  obs tac le  sensor  and 

the  pa l le t  sensor ;  when the  cont ro l  module  i s  used  to  cont ro l  20 
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the  pa l le t  t ransfer  mechanism a t  the  inbound pos i t ion ,  i f  the  

cont ro l  module  rece ives  the  no-obs tac le  s igna l  and  the  no -

pa l le t  s igna l ,  the  cont ro l  module  outputs  an  au tomated  

guided  vehic le  inbound pa l le t  p lacement  s igna l ;  i f  the  

cont ro l  module rece ives  the  no-obs tac le  s igna l  and  the  5 

pal le t -ex is t ing  s igna l ,  the  cont ro l  module  ou tpu ts  a  s tacker  

c rane  inbound pa l le t  p ickup s igna l ;  when the  cont ro l  module  

i s  used  to  cont ro l  the  pa l le t  t rans fer  mechanism a t  the  

ou tbound pos i t ion ,  i f  the  cont ro l  module  rece ives  the  no -

obs tac le  s igna l  and  the  no-pa l le t  s igna l ,  the  cont ro l  module  10 

outputs  a  s tacker  c rane  ou tbound pa l l e t  p lacement  s igna l ;  i f  

the  cont ro l  module  rece ives  the  no -obs tac le  s igna l  and  the  

pa l le t -ex is t ing  s igna l ,  the  cont ro l  module  ou tpu ts  an  

au tomated  gu ided  vehic le  ou tbound  pa l le t  p ickup  s igna l ;  

and  15 

an  execut ion  module  coupled  wi th  the  obs tac le  sensor,  

the  pa l le t  sensor,  and  the  cont ro l  module ,  the  execut ion  

module  conf igured  to  rece ive  the au tomated  guided vehic le  

inbound pa l le t  p lacement  s igna l ,  the  au tomated  guided  

vehic le  ou tbound pa l le t  p ickup  s igna l ,  the  s tacker  c rane 20 
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inbound pa l le t  p ickup  s igna l ,  and  the  s tacker  c rane  ou tbound 

pa l le t  p lacement  s igna l ,  and  accord ingly  cont ro l  opera t ion  

of  the  au tomated  guided  vehic le  and  the  s tacker  c rane .  

6.  The pa l le t  t ransfer  sys tem of  c la im 5 ,  where in  the  

p lacement  device  compr ises  a  p lura l i ty  of  gu idance 5 

members  and  a  b lock  member ;  each  o f  the  gu idance  members  

i s  ver t ica l ly  d isposed  on the  cor responding  p lacement  

member ;  the  gu idance  members  a re  used  to  res t r ic t  the  pa l le t  

a t  a  handover  pos i t ion ;  the  b lock  member  i s  ver t i ca l ly  

d i sposed  on one  s ide  of  a  per iphery  of  the  p lacement  member,  10 

so  as  to  res t r ic t  the  pa l le t  a t  the  handover  pos i t ion .  

7.  The pa l le t  t ransfer  sys tem of  c la im 5 ,  where in  two 

obs tac le  sensors  a re  inc luded  and  d isposed  on the  suppor t  

member  of  two of  the  ad jacent  bracke ts ;  the  two obs tac le  

sens ing  l igh t  beams are  emi t ted  in  a  c rossed  pa t te rn .  15 

8.  The pa l le t  t ransfer  sys tem of  c la im 5 ,  where in  the  

cont ro l  module  s to res  an  abnormal  warn ing  t ime;  i f  a  

dura t ion  of  the  obs tac le -ex is t ing  s igna l  o r  the  pa l le t -

ex is t ing  s igna l  remains  for  a  t ime  longer  than the  abnormal  

warn ing  t ime,  the  cont ro l  module  sends  an  abnormal  s igna l .  20 
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9.  The pa l le t  t ransfer  sys tem of  c la im 5 ,  where in  the  

t ranspor ta t ion  devices  compr ises  a  fork l i f t ,  and  the  pa l le t  

t ransfer  mechanism i s  a l lowed to  be  d i sposed  a t  a  sh ipping  

pos i t ion ;  when  the  cont ro l  module  i s  used  to  cont ro l  the  

pa l le t  t ransfer  mechanism a t  the  sh ipping  pos i t ion ,  i f  the  5 

cont ro l  module  rece ives  the  no-obs tac le  s igna l  and  the  no -

pa l le t  s igna l ,  the  cont ro l  module  outputs  an  au tomated  

guided  vehic le  warehouse  ex i t  pa l le t  p lacement  s igna l ;  i f  

the  cont ro l  module  rece ives  the  no -obs tac le  s igna l  and  the  

pa l le t -ex is t ing  s igna l ,  the  cont ro l  module  outputs  a  fo rk l i f t  10 

warehouse  ex i t  pa l le t  p ickup  s igna l ;  the  execut ion  module  

rece ives  the  au tomated  guided  vehic le  warehouse  ex i t  pa l le t  

p lacement  s igna l  and  the  fork l i f t  warehouse  ex i t  pa l le t  

p ickup s igna l ,  and  accord ingly  cont ro ls  the  opera t ion  of  the  

au tomated  gu ided  vehic le  and  an  opera t ion  of  the  fork l i f t .  15 

10.  The pa l le t  t ransfe r  sys tem of  c la im 9 ,  where in  

the  pa l le t  t ransfer  mechanism  compr ises  a  barcode  reader  

and  a  fork l i f t  sensor ;  the  barcode  reader  i s  ver t ica l ly  

d i sposed  on  one  s ide  of  a  per iphery  of  the  p lacement  

member ;  the  barcode  reader  i s  conf igured  to  read  a  barcode  20 
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of  the  pa l le t ;  the  fork l i f t  sensor  i s  d i sposed  on  a  bot tom face  

of  the  p lacement  member ;  the  fork l i f t  sensor  i s  conf igured  

to  de tec t  i f  there  i s  a  fork l i f t  on  one  s ide  of  the  p lacement  

device a long  a  hor izonta l  d i rec t ion ,  and  accord ingly  send  a  

fork l i f t -ex is t ing  s igna l  or  a  no - fork l i f t  s igna l ;  the  pa l le t  5 

t ransfer  sys tem compr ises  a  d i sp lay  device  coupled  wi th  the  

cont ro l  module and  the  execut ion  module ;  the  d i sp lay  dev ice  

i s  conf igured  to  d i sp lay  a  pa l le t  in format ion  of  the  pa l le t .  
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