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©  A  parallel  link  mechanism  is  formed  by  a  lower 
arm  (2)  supported  on  a  lower  base  (1)  so  that  the 
lower  arm  (2)  can  be  tilted  longitudinally,  a  connect- 
ing  link  (21)  extending  in  parallel  with  the  lower  arm 
(2)  and  supported  on  the  lower  base  (1)  so  that  the 
connecting  link  (21)  can  be  tilted  longitudinally,  and 
an  upper  base  (22)  to  which  the  upper  end  portions 
of  the  lower  arm  (2)  and  connecting  link  (21)  are 
connected  pivotably.  The  upper  base  (22)  supports 
thereon  a  swing  member  (3)  adapted  to  be  swung 
horizontally,  and  an  upper  arm  (4)  provided  in  a 
position  offset  from  an  axis  Z  of  swinging  movement 
of  the  swing  member  (3)  so  that  the  upper  arm  (4) 
can  be  tilted  vertically.  Accordingly,  the  upper  and 
lower  arms  do  not  interfere  with  each  other,  and  the 
range  of  working  of  the  upper  arm  can  be  increased. 
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[Technical  Field] 

This  invention  relates  to  an  industrial  articu- 
lated  robot. 

[Background  Art] 

Hitherto,  there  are  disclosed  industrial  articu- 
lated  robots  comprising  a  turning  bed  turning  in  a 
horizontal  direction  on  a  fixed  base,  a  lower  arm 
provided  so  that  it  can  be  inclined  in  forward  and 
backward  directions  on  the  turning  bed,  an  upper 
arm  provided  at  the  front  end  portion  of  the  lower 
arm  so  that  it  can  be  inclined  in  upper  and  lower 
directions,  a  drive  link  provided  so  that  it  can  be 
inclined  in  upper  and  lower  directions  on  the  turn- 
ing  bed,  and  a  connecting  link  in  parallel  to  the 
lower  arm,  which  connects  the  upper  arm  and  the 
drive  link,  whereby  parallel  link  mechanism  is  con- 
stituted  by  the  upper  arm,  the  lower  arm,  the  drive 
link  and  the  connecting  link,  the  articulated  robot 
body  further  comprising  a  turning  arm  rotatable 
about  the  axis  along  the  length  direction  of  the 
upper  arm,  and  a  wrist  portion  which  can  be  in- 
clined  in  a  direction  vertical  to  the  turning  axis  of 
the  turning  arm  (e.g.,  Tokkaihei  No.  2-31691  (Japa- 
nese  Patent  Application  Laid  Open  No. 
31691/1990),  Tokkaihei  No.  3-202288  (Japanese 
Patent  Application  Laid  Open  No.  202288/1991, 
Tokkaihei  No.  3-245980  (Japanese  Patent  Applica- 
tion  Laid  Open  No.  245980/1991). 

However,  when  the  turning  bed  is  turned,  it  is 
turned  in  such  a  manner  to  support  all  weights  of 
the  lower  arm,  the  upper  arm,  the  turning  arm,  and 
the  wrist  portion  which  are  integrally  loaded  on  the 
turning  bed.  As  a  result,  there  were  the  problems 
that  the  structure  of  turning  device  for  driving  the 
turning  bed  becomes  large  and  it  is  difficult  to 
increase  turning  speed. 

As  means  for  solving  this  problem,  there  is 
disclosed  an  articulated  robot  in  which,  as  a  par- 
allel  link  mechanism  including  lower  arm,  a  turning 
section  supported  at  the  front  end  portion  of  the 
lower  arm  so  that  it  is  turned  in  a  horizontal  direc- 
tion  is  provided  in  place  of  directly  connecting  the 
upper  arm  to  the  lower  arm  front  end  portion  so 
that  it  is  maintained  to  be  horizontal  even  if  the 
lower  arm  is  inclined;  and  an  upper  arm  extending 
in  a  lateral  direction  from  the  turning  section,  a 
turning  arm  rotatable  about  the  axis  along  the 
length  direction  of  the  upper  arm,  and  a  wrist 
portion  which  can  be  inclined  in  a  direction  vertical 
to  the  turning  axis  of  the  turning  arm  are  further 
provided,  whereby  the  turning  section  is  adapted  to 
support  only  weights  of  the  upper  arm,  the  turning 
arm  and  the  wrist  portion,  thus  to  reduce  weight  as 
load  of  the  turning  section  (e.g.,  Tokkaihei  No.  3- 
104574  (Japanese  Patent  Application  Laid  Open 

No.  104574/1991). 
However,  in  the  case  of  the  Tokkaihei  No.  3- 

104574  of  the  priort  art,  the  upper  arm  is  fixed 
horizontally  or  at  a  fixed  angle  at  the  turning  sec- 

5  tion  supported  at  the  lower  arm  front  end  portion  so 
that  it  is  horizontally  turned.  For  this  reason,  the 
upper  arm  is  rotated  in  upper  and  lower  directions 
together  with  the  turning  section  by  drive  link  in 
parallel  to  the  turning  section  within  the  parallel  link 

io  mechanism  through  connecting  link  supported  at 
turning  section  end  portion  so  that  it  can  be  rotated 
similarly  to  the  conventional  Tokkaihei  No.  2-31691, 
etc. 

Accordingly,  since  the  upper  arm  and  the  lower 
75  arm  carry  out  operation  as  two  links  intersecting 

with  each  other  within  parallelogram  of  the  parallel 
link  mechanism,  the  upper  arm  and  the  lower  arm 
interfere  with  each  other.  Thus,  an  angle  (relative 
angle)  that  the  upper  arm  and  the  lower  arm  form 

20  was  restricted,  resulting  in  the  drawback  that  the 
operation  region  of  the  upper  arm  is  narrowed. 

[Disclosure  of  the  Invention] 

25  An  object  of  this  invention  is  to  provide  an 
articulated  robot  which  can  lessen  weight  of  the 
turning  section  and  which  can  broaden  the  opera- 
tion  range  of  the  upper  arm  by  eliminating  restric- 
tion  on  relative  angle  that  the  upper  arm  and  the 

30  lower  arm  form, 
arm  form. 

This  invention  is  directed  to  an  articulated  ro- 
bot  in  which  a  parallel  link  mechanism  is  con- 
stituted  by  a  lower  arm  supported  on  a  lower  base 

35  so  that  it  can  be  inclined  in  forward  and  backward 
directions,  a  connecting  link  in  parallel  to  the  lower 
arm  and  supported  at  the  lower  base  so  that  it  can 
be  inclined  in  forward  and  backward  directions,  and 
an  upper  base  connecting  the  front  end  of  the 

40  lower  arm  and  the  front  end  of  the  connecting  arm 
so  that  they  can  be  rotated;  and  a  turning  section 
supported  at  the  upper  base  so  that  it  is  turned  in 
horizontal  direction,  and  an  upper  arm  provided  at 
the  turning  section  are  provided,  characterized  in 

45  that  the  upper  arm  is  supported  at  the  position 
shifted  relative  to  the  turning  axis  of  the  turning 
section  so  as  to  permit  the  upper  arm  to  be  in- 
clined  in  upper  and  lower  directions. 

For  this  reason,  the  possibility  that  the  lower 
50  arm  and  the  upper  arm  interfere  with  each  other  is 

eliminated.  As  a  result,  operation  angle  of  the  up- 
per  arm  is  broadened.  Thus,  operation  area  most 
important  for  work  is  broadened. 

Accordingly,  in  accordance  with  this  invention, 
55  it  is  possible  to  advantageously  provide  a  light 

weight  and  compact  industrial  articulated  robot 
adapted  so  that  the  upper  arm  and  the  lower  arm 
do  not  interfere  with  each  other,  and  the  operation 

2 
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region  of  the  upper  arm  is  broad. 

[Brief  Description  of  the  Drawings] 

FIG.  1  is  a  side  view  showing  an  embodiment 
of  this  invention. 

FIG.  2  is  a  plan  view  of  FIG.  1. 

[Best  Mode  for  Carrying  Out  the  Invention] 

This  invention  will  now  be  described  in  accor- 
dance  with  the  embodiment  shown. 

FIG.  1  is  a  side  view  showing  the  embodiment 
of  this  invention  and  FIG.  2  is  a  plan  view  thereof. 

In  the  figure,  a  parallel  link  mechanism  is  con- 
stituted  by  a  lower  arm  2  supported  at  a  lower 
base  1  so  that  it  can  be  inclined  in  forward  and 
backward  directions,  a  connecting  link  21  in  parallel 
to  lower  arm  2  and  supported  at  lower  base  1  so 
that  it  can  be  inclined  in  forward  and  backward 
directions,  and  an  upper  base  22  connecting  the 
front  end  of  lower  arm  2  and  the  front  end  of 
connecting  link  21  so  that  they  can  be  rotated.  At 
lower  base  1,  a  forward/backward  inclination 
mechanism  23  for  inclining  lower  arm  2  in  forward 
and  backward  directions  is  provided.  At  upper  base 
22  of  the  parallel  link  mechanism,  a  turning  section 
3  supported  so  that  it  is  turned  in  horizontal  direc- 
tion  is  provided.  Thus,  this  turning  section  3  is 
turned  by  a  turning  drive  mechanism  31  provided 
at  upper  base  22.  Upper  arm  4  supported  so  that  it 
can  be  inclined  in  upper  and  lower  directions  is 
provided  at  the  position  shifted  relative  to  turning 
axis  Z  of  turning  section  3.  Thus,  this  upper  arm  4 
is  inclined  by  an  upper/lower  inclination  mechanism 
41  provided  at  turning  section  3.  At  the  front  end 
portion  of  upper  arm  4,  turning  arm  5  which  can  be 
rotated  about  turning  axis  Z  along  length  direction 
of  upper  arm  4  and  wrist  portion  6  which  can  be 
inclined  in  a  direction  vertical  to  the  turning  axis  of 
turning  arm  5  are  provided. 

By  inclining  lower  arm  2  by  using  for- 
ward/backward  inclination  mechanism  23,  it  is  pos- 
sible  to  move  turning  section  3  to  positions  shifted 
in  forward  and  backward  directions  from  the  center 
like  positions  of  A,  B  indicated  by  single  dotted 
lines  in  FIG.  1.  By  turning  the  turning  section  3,  it 
is  possible  to  positionally  change  upper  arm  4  in  a 
range  of  360  degrees  about  the  turning  axis  Z  like 
positions  of  C,  D,  E  shown  in  FIG.  2.  By  inclining 
upper  arm  4  in  upper  and  lower  directions,  it  is 
possible  to  greatly  move  wrist  portion  6  in  upper 
and  lower  directions  like  positions  of  F,  G. 

As  stated  above,  when  upper  arm  4  is  turned,  it 
is  sufficient  to  turn  the  turning  section  3  mounted 
on  the  upper  base  of  lower  arm  2.  Accordingly, 
weight  on  the  front  end  side  from  upper  arm  4 
serves  as  load.  As  a  result,  it  is  unnecessary  to 

turn  lower  arm  2.  Thus,  since  it  does  not  serves  as 
load  of  turning  section  3,  load  of  turning  section  3 
is  reduced. 

Further,  since  upper  arm  4  which  can  be  in- 
5  dined  in  upper  and  lower  directions  is  provided  at 

the  position  shifted  relative  to  the  turning  axis  of 
turning  section  3,  the  possibility  that  lower  arm  2 
and  upper  arm  4  interfere  with  each  other  is  elimi- 
nated.  As  a  result,  operation  angle  of  upper  arm 

io  can  be  broadened.  Thus,  operation  area  most  im- 
portant  for  work  can  be  broadened. 

[Industrial  Applicability] 

is  This  invention  can  be  utilized,  when  applied  to 
industrial  articulated  robots,  in  the  field  for  manu- 
facturing  and  providing  industrial  articulated  robots 
which  have  broad  operation  region,  and  is  light  in 
weight  and  compact. 

20 
Claims 

1.  An  articulated  robot  in  which  a  parallel  link 
mechanism  is  constituted  by  a  lower  base,  a 

25  lower  arm  supported  at  said  lower  base  so  that 
it  can  be  inclined  in  forward  and  backward 
directions,  a  connecting  link  in  parallel  to  said 
lower  arm  and  supported  at  said  lower  base  so 
that  it  can  be  inclined  in  forward  and  backward 

30  directions,  and  an  upper  base  connecting  the 
front  end  of  said  lower  arm  and  the  front  end 
of  said  connecting  arm  so  that  they  can  be 
rotated,  said  articulated  robot  including  a  turn- 
ing  section  supported  at  said  upper  base  so 

35  that  it  can  be  turned  in  a  horizontal  direction, 
and  an  upper  arm  provided  at  said  turning 
section, 

characterized  in  that  said  upper  arm  is 
supported  at  the  position  shifted  relative  to  the 

40  turning  axis  of  said  turning  section  so  as  to 
permit  said  upper  arm  to  be  inclined  in  upper 
and  lower  directions. 

45 

50 

55 

3 



EP  0  647  507  A1 

F i g .   1  

U P P E R / L O W E R  

TURNING  INCLINATION 
DRIVE  MECHANISM  31  MECHANISM 

TURNING  I  
.  

t1  ^UPPER  ARM  4  
v  

SECTION  3- \ \   \~  \ [   WRIST  6  \  
UPPER  ARM  4 

UPPER  BASE  22 

CONNECTING  
 ̂

LINK  21  > 

LOWER  BASE  1 

F i g .   2  

F O R W A R D / B A C K W A R D  
INCLINATION  MECHANISM  23 

t 3  

J-TT-f? 

4 



INTERNATIONAL  SEARCH  REPORT nteraational  application  No. 
PCT/JP94/00504 

V  CLASSIFICATION  OF  SUBJECT  MATTER 
Int .   CI5  B25J9/06  

According  to  International  Patent  Classification  (IPC)  or  to  both  national  classification  and  IPC 
i.  FIELDS  SEARCHED 
Minimum  documentation  searched  (classification  system  followed  by  classification  symbols) 

In t .   CI5  B25J9/06  

3ocumentation  searched  other  than  minimum  documentation  to  the  extent  that  such  documents  are  included  in  the  fields  searched 
J i t s u y o   Shinan  Koho  1926  -  1994 
Kokai  J i t s u y o   Shinan  Koho  1971  -  1994 

Electronic  data  base  consulted  during  the  international  search  (name  of  data  base  and,  where  practicable,  search  terms  used) 

Z.  DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 

Category* Citation  of  document,  with  indication,  where  appropriate,  of  the  relevant  passages Relevant  to  claim  no. 

JP,  A,  3-104574  ( H i t a c h i ,   L t d . ) ,  
May  1,  1991  (01.  05.  91),  (Family:  none) 

JP,  A,  2-303778  (Nissan  Motor  Co.,  L t d . ) ,  
December  17,  1990  (17.  12.  90),  (Family:  none) 

|  |  Further  documents  are  listed  in  the  continuation  of  Box  C.  |  |  See  patent  family  annex. 

Special  categories  of  cited  documents: 
document  defining  the  general  state  of  the  art  which  is  not  considered 
to  be  of  particular  relevance 
earlier  document  but  published  on  or  after  the  international  filing  date 
document  which  may  throw  doubts  on  priority  claimfs)  or  which  is 
cited  to  establish  the  publication  date  of  another  citation  or  other special  reason  (as  specified) 
document  referring  to  an  oral  disclosure,  use,  exhibition  or  other 
means 
document  published  prior  to  the  international  filing  date  but  later  than ibc  priority  dale  claimed 

I  laterddcumeotpuoiisneaatierineiniernauonai  unngoaicorpnomy date  and  oot  in  conflict  with  the  application  but  cited  to  understand the  principle  or  theory  underlying  the  invention 
"X"  document  of  particular  relevance;  the  claimed  invention  cannot  be 

considered  novel  or  cannot  be  considered  to  involve  an  inventive 
step  when  the  document  is  taken  alone 

"Y"  document  of  particular  relevance;  the  claimed  invention  cannot  be 
considered  to  involve  an  inventive  step  when  the  document  is 
combined  with  one  or  more  other  such  documents,  such  combination 
being  obvious  to  a  person  skilled  in  the  art 
document  member  of  the  same  patent  family 

Date  of  the  actual  completion  of  the  international  search  Date  of  mailing  of  the  international  search  report 
June  21,  1994  (21.  06.  94)  July  12,  1994  (12.  07.  94) 

Name  and  mailing  address  of  the  ISA/  Authorized  officer 
Japanese   Pa ten t   O f f i c e  

Facsimile  No.  Telephone  No. 
Form  PCT/ISA/210  (second  sheet)  (July  1992) 


	bibliography
	description
	claims
	drawings
	search report

