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@  A  transport  system  installed  in  a  cleanroom 
where  clean  air  is  caused  to  flow  from  a  ceiling 
toward  a  floor.  The  transport  system  includes  a 
vehicle  (1)  for  transporting  loads,  and  a  guide  rail  (2) 
suspended  from  the  ceiling  to  guide  the  vehicle  (1). 
The  vehicle  has  a  main  body  (6)  for  running  along 
the  guide  rail  (2),  a  load  supporting  deck  (7)  dis- 
posed  over  the  main  body  (6),  and  connecting  mem- 

bers  (8)  for  interconnecting  the  main  body  (6)  and 
load  supporting  deck  (7).  The  guide  rail  (2)  is  en- 
closed  in  a  tubular  cover  (3)  defining  an  opening 
("d")  extending  longitudinally  of  the  guide  rail  (2)  for 
receiving  the  connecting  members  (8).  The  cover  (3) 
has  a  substantially  streamline  configuration  with  re- 
spect  to  the  direction  of  clean  air  flows. 
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BACKGROUND  OF  THE  INVENTION 

1.  FIELD  OF  THE  INVENTION 

This  invention  relates  to  a  cleanroom  transport 
system,  and  more  particularly  to  a  transport  system 
for  a  cleanroom  where  clean  air  is  caused  to  flow 
from  a  ceiling  toward  a  floor  surface.  The  transport 
system  includes  a  guide  rail  laid  in  the  cleanroom 
for  guiding  a  load  carrying  vehicle.  The  vehicle  has 
a  main  body  for  running  along  the  guide  rail,  a  load 
supporting  deck  disposed  over  the  main  body,  and 
connecting  members  interconnecting  the  main 
body  and  load  supporting  deck. 

2.  DESCRIPTION  OF  THE  RELATED  ART 

As  shown  in  Fig.  29,  a  conventional  cleanroom 
transport  system  has  a  tubular  guide  rail  31  defin- 
ing  an  upper  opening,  with  a  main  body  32  of  a 
vehicle  disposed  inside  the  guide  rail  31.  This 
construction  is  designed  to  prevent  dust  produced 
between  the  guide  rail  31  and  running  wheels  33 
attached  to  the  main  body  32  from  scattering  to  the 
interior  of  the  cleanroom.  The  dust  produced  is 
drawn  to  air  cleaners  through  a  duct  34  or  the  like. 

A  load  supporting  deck  35  is  disposed  over  the 
main  body  32  and  connected  thereto  through  con- 
necting  members  36.  A  pair  of  covers  37  are 
attached  to  upper  edges  of  the  guide  rail  31  to 
cover  an  upper  opening  of  the  guide  rail  31  ,  leav- 
ing  only  a  slot  for  receiving  the  connecting  mem- 
bers  36.  The  vehicle  is  propelled  by  a  linear  motor 
including  primary  coils  38  arranged  in  lower  posi- 
tions  of  the  guide  rail  31  ,  and  a  secondary  conduc- 
tor  plate  mounted  in  a  lower  position  of  the  vehicle. 

In  the  cleanroom  where  clean  air  is  caused  to 
flow  from  the  ceiling  toward  the  floor  surface,  it  is 
desirable  to  minimize  disturbance  of  air  flows  caus- 
ed  by  objects  in  the  cleanroom.  For  disturbed  air 
flows  would  cause  dust  to  float  in  the  cleanroom, 
and  delay  discharge  of  dust  through  the  floor  sur- 
face. 

However,  in  the  prior  construction  noted  above, 
the  guide  rail  tends  to  disturb  the  air  flows.  The  air 
flows  may  be  less  disturbed  where  the  guide  rail 
has  a  streamline  configuration  with  respect  to  the 
air  flows.  However,  for  the  intrinsic  purpose  of  the 
guide  rail,  strength  and  dimensional  precision  are 
an  important  consideration  to  which  priority  must 
be  given.  For  reasons  of  manufacture  and  installa- 
tion  also,  it  has  been  difficult  to  provide  the  guide 
rail  with  such  a  streamline  configuration. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  has  been  made  having 
regard  to  the  state  of  the  art  noted  above,  and  its 

object  is  to  provide  a  transport  system  which,  re- 
gardless  of  the  guide  rail  configuration,  hardly  dis- 
turbs  clean  air  flowing  from  the  ceiling  toward  the 
floor  surface  of  a  cleanroom. 

5  The  above  object  is  fulfilled,  according  to  the 
present  invention,  by  a  cleanroom  transport  system 
comprising  a  guide  rail  installed  for  guiding  a  load 
carrying  vehicle  in  a  cleanroom  where  clean  air  is 
caused  to  flow  from  a  ceiling  toward  a  floor  sur- 

io  face.  The  vehicle  includes  a  main  body  for  running 
along  the  guide  rail,  a  load  supporting  deck  dis- 
posed  over  the  main  body,  and  connecting  mem- 
bers  for  interconnecting  the  main  body  and  the 
load  supporting  deck.  The  guide  rail  is  enclosed  in 

75  a  tubular  cover  having  an  opening  extending  lon- 
gitudinally  of  the  guide  rail  for  receiving  the  con- 
necting  members.  The  cover  has  a  substantially 
streamline  configuration  with  respect  to  a  direction 
of  clean  air  flows,  as  seen  in  a  longitudinal  direc- 

20  tion  thereof. 
With  the  above  construction,  the  clean  air  flow- 

ing  from  the  ceiling  to  the  floor  of  the  cleanroom 
does  not  contact  the  guide  rail  directly  but  flows 
smoothly  downward  along  the  streamlined  tubular 

25  cover  enclosing  the  entire  guide  rail.  Thus,  regard- 
less  of  the  shape  of  the  guide  rail,  the  clean  air  is 
little  disturbed  in  flowing  from  the  ceiling  to  the 
floor. 

The  main  body  of  the  vehicle  is  enclosed  in 
30  the  tubular  cover  along  with  the  guide  rail.  Con- 

sequently,  dust  produced  by  friction  between  the 
running  wheels  and  guide  rail,  for  example,  is  not 
scattered  to  the  interior  of  the  cleanroom.  On  the 
other  hand,  the  load  supporting  deck  is  disposed 

35  above  and  outside  the  tubular  cover  to  facilitate 
loading  and  unloading  at  stations. 

The  guide  rail  may  include  air  cleaners  for 
drawing  and  cleaning  air  from  adjacent  the  main 
body.  The  air  cleaners  may  be  mounted  in  a  space 

40  defined  by  a  bottom  surface  of  the  guide  rail  and  a 
lower  wall  of  the  cover. 

With  this  construction  also,  the  clean  air  flow- 
ing  from  the  ceiling  to  the  floor  of  the  cleanroom 
does  not  contact  the  guide  rail  or  air  cleaners 

45  directly,  but  flows  smoothly  downward  along  the 
streamlined  tubular  cover  containing  the  entire 
guide  rail.  Where  the  air  cleaners  have  an  elon- 
gated  shape  extending  along  the  bottom  surface  of 
the  guide  rail,  the  space  defined  by  the  bottom 

50  surface  of  the  guide  rail  and  the  lower  wall  of  the 
cover  need  not  have  a  large  sectional  area. 

Thus,  the  guide  rail,  the  air  cleaners  extending 
along  the  bottom  surface  thereof,  and  the  tubular 
cover  enclosing  the  guide  rail  and  air  cleaners, 

55  may  be  formed  as  a  unit.  This  allows  the  transport 
system  to  be  installed  with  ease.  The  clean  air  is 
little  disturbed  in  flowing  from  the  ceiling  to  the 
floor. 

3 
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Each  of  the  connecting  members  may  have  a 
substantially  lozenge-shaped  cross  section  tapered 
longitudinally  of  the  vehicle,  at  least  in  a  region 
thereof  extending  through  the  opening. 

In  this  way,  a  large  sectional  area  of  each 
connecting  member  is  secured,  and  yet  the  con- 
necting  members  are  not  rubbed  against  end  faces 
of  the  cover  defining  the  opening  when  the  vehicle 
runs  along  curved  portions  of  the  guide  rail. 

Thus,  while  securing  a  necessary  strength  of 
the  connecting  members  between  the  main  body 
and  load  supporting  deck  of  the  vehicle,  the  open- 
ing  in  the  upper  wall  of  the  cover  may  be  formed 
narrow  to  receive  the  connecting  members. 

The  guide  rail  may  have  a  U-shaped  section  to 
guide  the  vehicle  for  carrying  loads  and  having 
right  and  left  running  wheels  rotatable  about  hori- 
zontal  axes,  and  right  and  left  rollers  rotatable 
about  vertical  axes.  The  guide  rail  may  include  a 
pair  of  right  and  left  horizontal  guides,  each  projec- 
ting  inwardly  from  a  vertically  intermediate  position 
of  an  inner  wall  of  the  guide  rail,  the  running 
wheels  contacting  upper  surfaces  of  the  horizontal 
guides,  and  the  rollers  contacting  right  and  left 
inner  walls  above  the  horizontal  guides.  The  guide 
rail  may  further  include  struts  extending  between 
the  right  and  left  horizontal  guides  and  arranged  at 
suitable  intervals  longitudinally  of  the  guide  rail  to 
prevent  the  inner  walls  of  the  guide  rail  from  bend- 
ing  inwardly. 

With  this  construction,  the  struts  extending  be- 
tween  the  right  and  left  horizontal  guides  and  ar- 
ranged  at  suitable  intervals  prevent  the  inner  walls 
of  the  guide  rail  from  bending  inwardly.  Thus,  it  is 
unnecessary  to  rely  solely  on  the  wall  thickness  of 
the  guide  rail  for  resisting  stress  of  the  right  and 
left  walls  due  to  the  weight  of  the  vehicle  and  loads 
thereon  and  tending  to  bend  the  walls  inwardly. 

Where  primary  coils  of  a  linear  motor  are 
mounted  in  a  bottom  space  of  the  guide  rail  includ- 
ing  the  right  and  left  horizontal  guides,  such  struts 
may  be  arranged  at  suitable  intervals  along  the 
guide  rail,  utilizing  the  bottom  space,  provided  that 
the  primary  coils  are  distributed  longitudinally  of 
the  guide  rail. 

Thus,  bending  of  the  side  walls  of  the  guide  rail 
is  prevented  reliably  while  allowing  the  guide  rail  to 
have  a  reduced  wall  thickness  to  achieve  ligh- 
tweight  and  low  cost.  The  struts  bridging  the  right 
and  left  horizontal  guides  may  have  a  minimal 
length  to  resist  most  effectively  the  stress  due  to 
the  weight  of  the  vehicle  and  loads  carried  by  the 
vehicle. 

Each  of  the  horizontal  guides  may  include  a 
groove  formed  in  a  substantially  middle  position  in 
a  direction  of  thickness  thereof,  the  groove  defining 
upper  and  lower  surfaces  corrugated  as  seen  in  a 
longitudinal  direction  of  the  guide  rail,  the  struts 

being  fixed  to  the  horizontal  guides  by  screwing 
bolts  into  the  grooves. 

According  to  this  construction,  where  the  guide 
rail  is  formed  by  extrusion  molding,  the  guide  rail 

5  requires  no  special  shaping  process  for  fixing  the 
struts  between  the  horizontal  guides.  Moreover,  the 
struts  may  be  fixed  in  any  selected  positions  lon- 
gitudinally  of  the  guide  rail.  The  grooves  defining 
the  upper  and  lower  surfaces  of  corrugated 

io  section  may  be  formed  by  extrusion  molding. 
These  corrugated  upper  and  lower  surfaces  act  as 
female  screws  for  meshing  with  the  bolts  used  to 
fix  the  struts  to  the  horizontal  guides. 

The  main  body  of  the  vehicle  may  include  a 
is  brake  device  biased  to  a  braking  position,  and  a 

retainer  for  retaining  the  brake  device  in  a  brake 
releasing  position,  the  guide  rail  and  the  cover 
constituting  a  guide  structure  including  a  brake 
control  device  for  canceling  retaining  action  of  the 

20  retainer  to  move  the  brake  device  to  the  braking 
position.  The  guide  structure  may  include  a  brake 
releasing  device  for  returning  the  retainer  to  an 
operative  state,  the  brake  releasing  device  includ- 
ing  a  base  movable  on  upper  surfaces  of  the  guide 

25  structure  and  along  the  opening,  and  an  engaging 
member  attached  to  the  base  for  extending  through 
the  opening  into  an  interior  of  the  guide  structure, 
the  engaging  member  pushing  a  particular  portion 
of  the  retainer  to  return  the  retainer  to  the  operative 

30  state  as  the  base  is  moved  along  the  upper  sur- 
faces  of  the  guide  structure  toward  the  vehicle 
braked  by  the  brake  device. 

With  this  construction,  in  order  to  reinstate  a 
brake  releasing  condition  of  the  vehicle  braked  by 

35  the  brake  device,  i.e.  at  an  emergency  standstill, 
the  brake  releasing  device  may  only  be  moved 
from  a  predetermined  direction  along  the  upper 
surfaces  of  the  guide  structure  toward  the  vehicle, 
with  the  engaging  member  inserted  through  the 

40  opening  into  the  interior  of  the  guide  structure. 
Then,  the  engaging  member  pushes  the  particular 
portion  of  the  retainer  to  return  the  retainer  to  the 
operative  state.  Consequently,  the  brake  device  is 
returned  to  and  maintained  in  the  brake  releasing 

45  position. 
The  brake  releasing  operation  is  required  only 

when  the  vehicle  has  made  an  emergency  stop 
owing  to  power  failure  or  the  like,  which  takes 
place  rarely.  However,  the  simpler  this  operation  is, 

50  the  shorter  time  is  consumed  before  the  system 
operation  is  resumed.  It  is  therefore  desirable  to 
effect  the  brake  releasing  operation  without  remov- 
ing  the  vehicle  from  the  guide  structure.  When  the 
brake  control  device  is  installed  in  new  locations 

55  with  variations  in  transport  paths  or  addition  of 
stations,  the  above  construction  is  advantageous  in 
that  upper  cover  portions  need  not  be  changed. 

4 
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Thus,  the  above  construction  advantageously 
facilitates  the  brake  releasing  operation  without  re- 
moving  the  vehicle  from  the  guide  structure. 

The  base  may  include  a  grip  handle  to  enable 
a  manual  operation. 

Then,  the  operator  may  hold  the  grip  handle  to 
move  the  brake  releasing  device  along  the  upper 
surfaces  of  the  guide  structure  toward  the  vehicle 
with  ease. 

The  foregoing  and  other  objects,  features  and 
advantages  of  the  invention  will  be  apparent  from 
the  following  more  particular  description  of  pre- 
ferred  embodiments  of  the  invention,  as  illustrated 
in  the  accompanying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  sectional  view  of  a  vehicle  and  a 
guide  rail  of  a  transport  system  according  to  the 
present  invention. 

Fig.  2  is  a  perspective  view  of  a  portion  of  the 
transport  system. 

Fig.  3  is  a  plan  view  of  the  vehicle. 
Fig.  4  is  a  side  view  of  the  vehicle. 
Fig.  5  is  a  fragmentary  plan  view  showing  a 

wheel  unit  of  the  vehicle. 
Fig.  6  is  a  side  view  of  the  guide  rail. 
Fig.  7  is  a  sectional  view  of  a  portion  including 

an  air  cleaner. 
Fig.  8  is  a  bottom  view  of  the  air  cleaner. 
Fig.  9  is  a  plan  view  of  a  connecting  member 

for  interconnecting  a  main  body  and  a  load  sup- 
porting  deck  of  the  vehicle. 

Fig.  10  is  a  side  view  of  the  connecting  mem- 
ber. 

Fig.  11  is  a  sectional  view  of  a  portion  of  the 
connecting  member. 

Fig.  12  is  a  sectional  plan  view  showing  the 
vehicle  in  a  curved  portion  of  the  guide  rail. 

Fig.  13  is  a  sectional  view  of  a  portion  of  a 
modified  connecting  member. 

Fig.  14  is  a  sectional  view  of  a  portion  of 
another  modified  connecting  member. 

Fig.  15  is  a  sectional  view  of  a  vehicle  and  a 
guide  rail  of  a  transport  system  in  a  further  em- 
bodiment  of  the  invention. 

Fig.  16  is  a  plan  view  of  the  guide  rail  shown  in 
Fig.  15  and  having  struts. 

Fig.  17  is  a  sectional  view  of  the  guide  rail 
shown  in  Fig.  15. 

Fig.  18  is  an  enlarged  sectional  view  showing  a 
strut  fastened  by  a  screw  to  a  horizontal  guide  of 
the  guide  rail  shown  in  Fig.  15. 

Fig.  19  is  a  plan  view  showing  a  modified  strut 
mounting  structure. 

Fig.  20  is  a  plan  view  showing  another  modi- 
fied  strut  mounting  structure. 

Fig.  21  is  a  sectional  view  showing  a  further 
modified  strut  mounting  structure. 

Fig.  22  is  an  explanatory  perspective  view 
showing  a  relationship  among  a  brake  unit,  a  brake 

5  releasing  device  and  a  brake  control  device  in  a 
different  embodiment  of  the  invention. 

Fig.  23  is  a  plan  view  of  a  vehicle  in  the 
different  embodiment. 

Fig.  24  is  a  plan  view  of  the  vehicle  and  brake 
io  control  device. 

Fig.  25  is  a  plan  view  of  the  brake  unit  in  a 
braking  state. 

Fig.  26  is  a  sectional  view  of  the  brake  control 
device. 

is  Fig.  27  is  a  plan  view  of  the  vehicle  and  brake 
releasing  device. 

Fig.  28  is  a  side  view  of  the  vehicle  and  brake 
releasing  device. 

Fig.  29  is  a  sectional  view  of  a  vehicle  and  a 
20  guide  rail  of  a  transport  system  according  to  the 

prior  art. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

25 
A  cleanroom  transport  system  according  to  the 

present  invention  will  be  described  in  detail 
hereinafter  with  reference  to  the  drawings. 

As  shown  in  Fig.  1,  a  vehicle  1  for  transporting 
30  loads  is  guided  by  a  guide  rail  2  in  a  cleanroom  in 

which  clean  air  is  caused  to  flow  from  a  ceiling 
toward  a  floor.  The  guide  rail  2  and  a  tubular  cover 
3  enclosing  the  entire  guide  rail  2  are  suspended 
from  the  ceiling  through  support  members  4.  The 

35  vehicle  1  is  propelled  by  a  ground  primary  type 
linear  motor  to  run  along  the  guide  rail  2,  carrying 
loads  (semiconductor  wafers)  from  one  station  to 
another. 

Fig.  1  shows  a  section  of  the  guide  rail  2  and 
40  cover  3  as  seen  in  a  longitudinal  direction  thereof. 

The  guide  rail  2  has  a  U-shaped  section  and  is 
formed  by  extrusion  molding  an  aluminum  material. 
The  cover  3  includes  a  plurality  of  cover  members 
3a-3d  as  described  below.  The  cover  3  has  a 

45  streamline  shaped  section  as  seen  in  the  longitudi- 
nal  direction,  with  respect  to  the  direction  of  clean 
air  flows  (from  ceiling  to  floor).  This  shape  is  em- 
ployed  in  order  to  minimize  disturbance  of  the 
clean  air  flows.  The  cover  3  contains,  besides  the 

50  guide  rail  2,  primary  coils  of  the  linear  motor, 
control  units,  clean  units  and  the  like. 

The  cover  3  includes  a  pair  of  right  and  left 
upper  cover  members  3a,  a  pair  of  right  and  left 
side  cover  members  3b,  a  bottom  cover  member 

55  3c,  and  a  pair  of  right  and  left  support  groove  cover 
members  3d.  The  support  groove  cover  members 
3d  are  formed  of  plastic,  while  the  other  cover 
members  3a,  3b  and  3c  are  formed  of  an  alu- 

5 
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minum  alloy,  all  manufactured  by  extrusion  mold- 
ing. 

Different  guide  rail  units  2  and  cover  members 
3a-3d  are  prepared  for  use  in  straight  portions  and 
curved  portions  (right  curves  and  left  curves)  hav- 
ing  predetermined  lengths.  These  components  are 
connected  to  form  a  predetermined  running  track 
of  the  vehicle,  e.g.  a  looped  track.  In  practice, 
plural  types  of  guide  rail  units  with  control  units 
and  the  like  assembled  thereto  are  prepared,  such 
as  station  rail  units  STU,  intermediate  rail  units 
CRU  and  curved  rail  units  HCU  as  shown  in  Fig.  2. 
These  units  are  connected  when  installing  the 
transport  system. 

Elements  for  connecting  the  guide  rail  2  are 
used  also  for  supporting  the  cover  members  3a-3d. 
As  shown  in  Fig.  1,  a  pair  of  right  and  left  upper 
brackets  5a,  a  lower  bracket  5b  having  a  U-shaped 
section,  and  a  pair  of  right  and  left  cover  blocks  5c 
are  disposed  in  connecting  positions  of  the  guide 
rail  2.  Each  of  the  cover  blocks  5c,  in  combination 
with  a  tap  plate  5d,  clamps  predetermined  lateral 
portions  of  the  guide  rail  2  to  connect  the  guide  rail 
2.  Similarly,  the  upper  and  lower  brackets  5a  and 
5b  clamp  predetermined  portions  of  the  guide  rail 
2.  Each  of  the  upper  cover  members  3a  includes  a 
groove  formed  in  a  lower  end  thereof,  which  is 
engaged  by  a  projection  formed  on  an  upper  sur- 
face  of  the  cover  block  5c.  Each  upper  cover 
member  3a  is  secured  at  an  upper  end  thereof  to 
an  upper  surface  of  the  upper  bracket  5a  by 
screws. 

Each  of  the  side  cover  members  3b  includes  a 
groove  formed  in  an  upper  end  thereof,  which  is 
engaged  by  a  projection  formed  on  a  lower  surface 
of  the  cover  block  5c.  Each  side  cover  member  3b 
is  secured  at  a  lower  end  thereof  to  a  side  surface 
of  the  lower  bracket  5b  by  screws.  The  bottom 
cover  member  3c  has  lateral  ends  thereof  overlap- 
ping  the  lower  ends  of  the  side  cover  members  3b, 
and  is  secured  to  lower  surfaces  of  the  lower 
bracket  5b  by  screws.  Each  of  the  support  groove 
cover  members  3d  includes  engaging  projections 
formed  on  one  side  thereof,  which  are  press  fit  in  a 
plate  spring  5e  mounted  in  a  side  recess  of  the 
cover  block  5c. 

As  shown  in  Fig.  2,  the  support  members  4  for 
suspending  the  guide  rail  2  are  connected  to  the 
guide  rail  2  through  support  brackets  4a.  These 
support  brackets  4a,  support  brackets  of  commu- 
nication  units  IT  for  communicating  with  the  vehicle 
1,  and  support  brackets  of  load  detecting  sensors 
LD  for  checking  presence  or  absence  of  loads  on 
the  vehicle  1,  are  secured  to  the  side  surfaces  of 
the  guide  rail  2  in  the  same  way  as  the  cover 
blocks  5c  are  secured  thereto.  The  elements  for 
connecting  the  guide  rail  2  further  include  plates 
(not  shown)  secured  to  bottom  surfaces  of  the 

guide  rail  2  by  screws. 
As  shown  in  Fig.  1,  the  vehicle  1  includes  a 

main  body  6  disposed  inside  the  guide  rail  2  hav- 
ing  a  U-shaped  section,  a  load  supporting  deck  7 

5  disposed  over  the  main  body  6,  and  connecting 
members  8  interconnecting  the  main  body  6  and 
load  supporting  deck  7.  The  cover  3  has  an  open- 
ing  "d"  defined  in  an  upper  wall  thereof  and  ex- 
tending  longitudinally  of  the  guide  rail  2  for  receiv- 

io  ing  the  connecting  members  8.  That  is,  the  open- 
ing  "d'  is  formed  between  inward  end  surfaces  of 
the  right  and  left  upper  cover  members  3a. 

The  load  supporting  deck  7  of  the  vehicle  1 
may  support  two  semiconductor  wafer  carriers  9 

is  arranged  longitudinally  of  the  vehicle  1  (see  Fig.  4). 
The  main  body  6  includes  running  wheels  10  rotat- 
able  about  horizontal  axes,  and  lateral  position  set- 
ting  rollers  11  rotatable  about  vertical  axes.  The 
running  wheels  10  are  in  contact  with  a  pair  of  right 

20  and  left  horizontal  guides  2a  each  projecting  in- 
wardly  from  a  vertically  intermediate  position  of  an 
inner  wall  of  the  guide  rail  2.  The  rollers  11  are  in 
contact  with  right  and  left  inner  walls  above  the 
horizontal  guides  2a.  The  main  body  6  further 

25  includes  a  secondary  conductor  12  in  the  form  of 
horizontal  plates  mounted  in  a  bottom  center  posi- 
tion  thereof  to  constitute  part  of  the  linear  motor. 

The  construction  of  the  main  body  6  of  the 
vehicle  1  will  be  described  in  detail  hereinafter. 

30  As  shown  in  Figs.  3  and  4,  the  main  body  6 
includes  a  front  and  rear  wheel  units  13  and  14 
each  having  a  pair  of  right  and  left  running  wheels 
10  and  two  pairs  of  right  and  left  rollers  11.  Each  of 
the  wheel  units  13  and  14  is  swivelable  about  a 

35  vertical  axis  relative  to  the  load  supporting  deck  7. 
Specifically,  each  wheel  unit  13  or  14  has  a  sleeve 
shaft  15  fixed  centrally  thereof  and  rotatably  fitted 
on  the  front  or  rear  connecting  member  8  in  the 
form  of  a  bar  fixed  to  and  depending  from  a  bottom 

40  surface  of  the  load  supporting  deck  7.  The  con- 
necting  member  8  extends  through  the  sleeve  shaft 
15,  and  the  secondary  conductor  12  is  fixed  to  a 
lower  end  of  the  connecting  member  8. 

The  secondary  conductor  12  is  divided  into 
45  three  parts  arranged  longitudinally  of  the  vehicle  1  . 

The  middle  conductor  part  12a  is  fixed  at  front  and 
rear  positions  thereof  to  the  lower  ends  of  the 
connecting  members  8  as  described  above.  As 
shown  in  Fig.  5,  the  front  and  rear  conductor  parts 

50  12b  are  fixed  to  vertical  members  13a  and  14a 
depending  from  bottom  surfaces  of  frames  of  the 
wheel  units  13  and  14,  respectively. 

With  the  main  body  6  having  the  above  con- 
struction,  the  vehicle  1  is  capable  of  running 

55  smoothly  through  curved  portions  of  the  guide  rail 
2.  In  this  state,  the  front  and  rear  wheel  units  13 
and  14  are  turned  in  different  directions  along  the 
curved  portions,  with  the  two  pairs  of  right  and  left 

6 
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rollers  11  of  each  wheel  unit  13  or  14  contacting 
the  right  and  left  inner  walls  of  the  guide  rail  2. 
Consequently,  the  front  and  rear  conductor  parts 
12b  are  in  different  angular  relations  to  the  middle 
conductor  part  12a.  The  secondary  conductor  12 
as  a  whole  is  flexed  to  follow  the  curve  in  plan 
view. 

Each  conductor  part  is  formed  of  an  aluminum 
plate  having  a  steel  sheet  applied  to  an  upper 
surface  thereof,  the  steel  sheet  forming  a  magnetic 
circuit.  Each  of  the  front  and  rear  wheel  units  13 
and  14  includes  a  shock  absorber  16.  The  rear 
wheel  unit  14  further  includes  an  emergency  brake 
unit  17  and  the  like. 

Referring  to  Fig.  1,  the  guide  rail  2  includes  a 
wide  recess  formed  in  a  bottom  region  thereof  to 
define  a  duct  with  a  base  plate  18  fitted  in  an 
upper  position  of  the  recess  and  extending  longitu- 
dinally  of  the  guide  rail  2.  As  described  hereinafter, 
the  duct  acts  as  an  air  suction  duct  to  feed  air  to 
the  clean  units.  Primary  coils  19  of  the  linear  motor 
and  other  elements  are  mounted  on  the  base  plate 
18.  When  excited  by  an  AC  having  a  predeter- 
mined  frequency,  the  primary  coils  19  generate 
propelling  magnetic  fields  to  apply  a  propelling 
force  to  the  secondary  conductor  12,  and  thus  to 
the  vehicle  1,  lying  over  the  primary  coils  19. 

To  achieve  reduced  installation  cost,  the  pri- 
mary  coils  19  are  arranged  at  fixed  intervals  along 
the  guide  rail  2.  The  vehicle  1  runs  from  one 
primary  coil  19  to  another  by  inertia.  However, 
primary  coils  19  must  be  provided  in  a  stopping 
position  of  the  vehicle  1  and  before  and  after  the 
stopping  position  at  each  station,  for  accelerating 
the  vehicle  1  after  a  start  or  decelerating  the  ve- 
hicle  1  to  a  stop.  Primary  coils  19  for  intermediate 
acceleration  are  arranged  at  the  fixed  intervals  be- 
tween  stations.  Thus,  each  station  rail  unit  STU 
includes  three  primary  coils  19,  while  each  inter- 
mediate  rail  unit  CRU  includes  one  primary  coil  19. 

Control  units  20  in  the  form  of  a  plurality  of 
control  substrates  and  clean  units  21  are  mounted 
in  a  space  defined  by  the  bottom  surface  of  the 
guide  rail  2  and  the  bottom  wall  of  the  cover  3  (see 
Fig.  2).  The  control  units  20  control  excitation  volt- 
age  or  the  like  of  the  primary  coils  19  to  accelerate 
and  decelerate  the  vehicle  1  . 

Each  station  rail  unit  STU  includes  an  elec- 
tromagnetic  unit  and  a  positioning  unit  controlled 
by  the  control  unit  20  to  stop  the  vehicle  1  at  a 
predetermined  position.  The  vehicle  1  includes  an 
ID  card  T  which  is  a  storage  medium  having  a 
radio  communication  device  and  attached  to  a  side 
surface  of  the  load  supporting  deck  7.  The  guide 
rail  2  includes  communication  devices  IT  supported 
on  lateral  surfaces  thereof.  The  control  unit  20  also 
controls  communications  regarding  destination  in- 
formation,  weight  information  and  the  like  ex- 

changed  between  the  ID  card  T  and  communica- 
tion  devices  IT,  and  controls  checking  by  the  load 
sensor  LD  of  presence  or  absence  of  loads  carried. 

As  shown  in  Fig.  7,  each  clean  unit  21  is  an  air 
5  cleaning  device  for  drawing  dust  produced  through 

friction  between  the  guide  rail  2  and  the  running 
wheels  10  and  rollers  11  of  the  vehicle  1,  along 
with  air  around  the  main  body  6  of  the  vehicle  1  ,  to 
prevent  the  dust  from  scattering  to  the  interior  of 

io  the  cleanroom.  As  noted  hereinbefore,  the  duct 
defined  by  the  wide  recess  in  the  bottom  region  of 
the  guide  rail  2f  and  the  base  plate  18  acts  as  an 
air  suction  duct.  The  base  plate  18  defines  open- 
ings  18a  in  selected  positions  thereof  for  commu- 

15  nicating  the  duct  with  upper  spaces.  The  bottom 
wall  of  the  guide  rail  2  defines  openings  21b  for 
communicating  with  the  clean  units  21. 

Thus,  clean  air  in  the  cleanroom  is  drawn  in 
through  the  opening  "d"  between  the  pair  of  right 

20  and  left  upper  cover  members  3a,  to  flow  with  dust 
produced  around  the  main  body  6  of  the  vehicle  1 
through  the  communicating  openings  18a  formed  in 
the  base  plate  18,  along  the  duct,  and  through  the 
communicating  openings  2b  formed  in  the  bottom 

25  wall  of  the  guide  rail  2,  to  the  clean  units  21  . 
As  shown  in  Fig.  6,  each  clean  unit  21  includes 

suction  fans  22  and  an  air  filter  23.  Air  drawn  in 
through  upper  openings  is  cleaned  by  passing 
through  the  air  filter  23,  and  discharged  downward 

30  through  lower  surfaces.  Thus,  the  bottom  cover 
member  3c  of  the  guide  rail  2  defines  openings. 
Each  clean  unit  21  is  secured  at  front  and  rear 
ends  thereof  to  the  bottom  surface  of  the  guide  rail 
2  by  screws  through  L-shaped  metal  fittings  24. 

35  Each  clean  unit  21  further  includes  a  power  source 
25  and  a  control  box  26  mounted  in  a  small  com- 
partment  laterally  of  the  fans  22  and  air  filter  23. 

As  shown  in  Fig.  8,  the  air  filter  23  has  a  net 
23a  defining  a  bottom  of  the  clean  unit  21,  with  a 

40  power  lamp  27,  an  emergency  lamp  28  and  the  like 
arranged  adjacent  one  end  thereof.  These  lamps 
27  and  28  are  visible  through  an  opening  formed  in 
the  bottom  cover  member  3c  of  the  guide  rail  2. 

The  clean  units  21  are  provided  in  three,  large, 
45  medium  and  small,  sizes.  Each  station  rail  unit  STU 

has  a  large  clean  unit  21.  Each  intermediate  rail 
unit  SRU  has  a  medium  size  clean  unit  21.  Each 
curved  rail  unit  HCU  has  a  small  clean  unit  21. 
Figs.  6  and  8  show  a  large  clean  unit  21  which  has 

50  three  suction  fans  23. 
The  above  embodiment  may  be  modified  as 

follows: 
(1)  The  guide  rail  cover  may  be  formed  of  other 
materials  and  by  other  methods  than  extrusion 

55  molding  of  an  aluminum  material  in  the  above 
embodiment.  For  example,  all  the  cover  mem- 
bers  may  be  formed  by  injection  or  vacuum 
molding  plastic.  The  cover  will  serve  the  pur- 

7 
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pose  of  the  present  invention  as  long  as  the 
cover  has  a  streamline  configuration  with  re- 
spect  to  the  direction  of  air  flows  as  seen  in  the 
longitudinal  direction  thereof.  The  cover  may  be 
divided  into  a  plurality  of  cover  members  or  may 
be  supported  by  the  guide  rail  in  various  other 
ways  also. 
(2)  The  guide  rail  is  not  limited  to  the  U-shaped 
section.  The  present  invention  is  applicable  also 
to  a  monorail  type  system,  for  example,  includ- 
ing  a  guide  rail  having  a  rectangular  section,  and 
a  vehicle  with  running  wheels  rotatable  on  an 
upper  surface  of  the  guide  rail,  and  rollers  rotat- 
able  on  opposite  side  surfaces  thereof.  Further, 
the  invention  is  applicable  to  a  magnetic  levita- 
tion  type  transport  system  in  which  a  vehicle  is 
magnetically  levitated  from  a  guide  rail. 
(3)  The  air  cleaning  device  may  be  attached  to 
the  bottom  wall  of  the  guide  rail  in  various  other 
ways  than  what  is  described  in  the  foregoing 
embodiment.  For  example,  the  suction  fans  22 
and  air  filter  23  may  be  arranged  longitudinally 
rather  than  vertically. 
Another  embodiment  will  be  described  next. 
As  shown  in  Figs.  9  through  11,  each  of  the 

connecting  members  8  in  this  embodiment  has  a 
shank  portion  8a  and  a  plate  portion  8b  formed 
integrally  by  casting.  This  connecting  member  8  is 
attached  to  the  bottom  surface  of  the  load  support- 
ing  deck  7,  using  four  tapped  bores  8c  formed  in 
the  plate  portion  8b.  The  shank  portion  8a  includes 
a  region  8d  lying  in  the  opening  "d",  which  is  cut 
to  a  cross  section  as  shown  Fig.  11.  That  is,  a 
round  bar  is  cut  mainly  at  right  and  left  sides  to 
have  a  lozenge-shaped  section  tapered  longitudi- 
nally  of  the  vehicle  1.  This  shape,  while  retaining  a 
necessary  strength  of  the  connecting  member  8, 
allows  the  vehicle  to  run  smoothly  through  curved 
portions  of  the  guide  rail  2.  Specifically,  as  shown 
in  Fig.  12,  the  region  8d  of  the  connecting  member 
8  lying  in  a  curved  portion  of  the  opening  "d" 
remains  out  of  contact  with  end  faces  of  the  upper 
cover  members  3a. 

In  this  state,  the  front  and  rear  wheel  units  13 
and  14  are  turned  in  different  directions  along  the 
curved  portion,  with  the  two  pairs  of  right  and  left 
rollers  11  of  each  wheel  unit  13  or  14  contacting 
the  right  and  left  inner  walls  of  the  guide  rail  2. 
Consequently,  the  front  and  rear  conductor  parts 
12b  are  in  different  angular  relations  to  the  middle 
conductor  part  12a.  The  secondary  conductor  12 
as  a  whole  is  flexed  to  follow  the  curve  in  plan 
view. 

In  the  above  embodiment,  each  connecting 
member  8  interconnecting  the  main  body  6  and 
load  supporting  deck  7  of  the  vehicle  1  may  have  a 
region  8d  lying  in  the  opening  "d"  of  a  guide 
structure  including  the  guide  rail  2  and  cover  3, 

which  has  a  sectional  shape  as  shown  in  Fig.  13  or 
14.  In  Fig.  13,  the  region  8d  has  a  sectional  shape 
close  to  a  lozenge  tapered  longitudinally  of  the 
vehicle  1  and  defining  flattened  ends.  In  Fig.  14, 

5  the  region  8d  has  a  sectional  shape  close  to  a 
lozenge  as  above,  with  flattened  sides  as  well.  This 
region  "d"  will  serve  the  purpose  of  the  present 
invention  as  long  as  it  has  a  substantially  lozenge- 
shaped  section  tapered  longitudinally  of  the  vehicle 

io  1  .  Such  shape  may  be  given  to  at  least  the  region 
lying  in  the  opening  "d". 

A  further  embodiment  will  be  described  next. 
As  shown  in  Figs.  15  and  16,  the  guide  rail  2 

includes  struts  42  extending  between  the  right  and 
is  left  horizontal  guides  2a  formed  on  the  right  and 

left  inner  walls  of  the  guide  rail  2.  The  struts  42  are 
arranged  at  suitable  intervals  longitudinally  of  the 
guide  rail  2.  These  struts  42  are  provided  in  order 
to  prevent  the  inner  walls  of  the  guide  rail  2  from 

20  bending  inwardly  under  the  weight  of  the  vehicle  1 
and  loads  carried  by  the  vehicle  1  . 

The  struts  42  are  fixed  to  the  horizontal  guides 
2a  as  follows. 

As  shown  in  Figs.  17  and  18,  each  horizontal 
25  guide  2a  includes  a  recess  or  groove  "g"  formed  in 

a  substantially  middle  position  in  the  direction  of 
thickness  thereof.  The  groove  "g"  defines  corru- 
gated  upper  and  lower  surfaces.  These  grooves 
"g"  are  formed  when  the  guide  rail  2  is  manufac- 

30  tured  by  extrusion  molding,  and  do  not  require 
after-processing. 

As  shown  in  Fig.  15,  16  and  18,  each  strut  42 
is  fixed  to  the  horizontal  guides  2a  by  screwing  a 
total  of  four  bolts  43  to  the  grooves  "g",  i.e.  two 

35  bolts  to  each  of  the  right  and  left  grooves  "g".  That 
is,  the  corrugations  formed  on  the  upper  and  lower 
surfaces  of  the  grooves  "g"  act  as  female  screws 
for  meshing  with  the  bolts  43.  Thus,  the  struts  42 
may  be  fixed  to  any  selected  positions  longitudi- 

40  nally  of  the  guide  rail  2. 
As  seen  from  Fig.  15,  the  primary  coils  19  and 

struts  42  cannot  be  disposed  in  the  same  positions. 
Fig.  16  shows  a  portion  of  the  guide  rail  2  in  an 
intermediate  rail  unit  CRU.  A  primary  coil  19  of  the 

45  linear  motor  is  mounted  in  a  longitudinally  middle 
position  of  this  rail  unit  CRU,  with  two  struts  42 
mounted  in  positions  suitably  spaced  from  opposite 
ends  of  the  primary  coil  19. 

The  manner  in  which  the  struts  42  are  fixed  to 
50  the  horizontal  guides  2a  is  not  limited  to  this  em- 

bodiment.  As  shown  in  Fig.  19,  for  example,  each 
strut  42A  may  be  fixed  in  position  by  two  bolts  43, 
one  on  each  of  the  right  and  left  sides.  Portions  of 
the  strut  42A  not  fixed  by  the  bolts  define  projec- 

55  tions  42a  inserted  into  the  grooves  "g"  of  the 
horizontal  guides  2a. 

Further,  as  shown  in  Fig.  20,  each  strut  42B 
may  have  a  projection  42b  at  one  end  thereof  to  be 

8 
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inserted  into  the  groove  "g"  of  one  of  the  horizontal 
guides  2a,  with  the  other  end  fixed  to  the  other 
horizontal  guide  2a  by  two  bolts  43.  In  this  case, 
the  groove  "g"  for  receiving  the  projection  42b 
need  not  define  corrugated  upper  and  lower  sur- 
faces  since  the  bolts  43  are  not  screwed  thereinto. 
In  the  examples  shown  in  Figs.  19  and  20,  how- 
ever,  the  struts  42A  or  42B  must  be  slid  into  an 
end  of  the  guide  rail  2  to  fit  the  projections  42a  or 
42b  into  the  groove  or  grooves  "g". 

As  shown  in  Fig.  21,  each  strut  42C  may  be 
fixed  by  bolts  43  screwed  to  lower  surfaces  of  the 
right  and  left  horizontal  guides  2a. 

A  further  embodiment  will  be  described  next. 
This  embodiment  will  be  described  in  relation 

to  the  brake  unit  17  of  the  vehicle  1  and  a  brake 
control  device  provided  on  the  guide  rail  2  which 
act  as  an  emergency  brake. 

This  brake  is  used  to  stop  the  vehicle  1  me- 
chanically  when  the  primary  coils  19  become  un- 
able  to  control  running  of  the  vehicle  1  owing  to 
power  failure  or  the  like. 

The  brake  unit  17  mounted  on  the  rear  wheel 
unit  14  of  the  vehicle  1  will  be  described  first.  As 
shown  in  Figs.  22  and  23,  the  brake  unit  17  in- 
cludes  a  pair  of  right  and  left  brake  shoes  52, 
supporting  arms  53  and  54  for  supporting  the  brake 
shoes  52,  and  a  lock  lever  55  acting  as  retaining 
means.  The  support  arms  53  and  54  fixedly  sup- 
porting  the  brake  shoes  52  are  pivotally  connected 
to  the  frame  of  the  rear  wheel  unit  14  through 
vertical  axes  P1  and  P2,  and  biased  by  a  pair  of 
compression  coil  springs  56  in  directions  to  open 
right  and  left,  respectively.  In  an  opened  condition, 
the  brake  shoes  52  contact  the  right  and  left  inner 
walls  of  the  guide  rail  2  to  apply  a  frictional  braking 
force.  Thus,  the  opened  condition  corresponds  to  a 
braking  condition. 

The  lock  lever  55  is  pivotally  connected  in  an 
intermediate  position  thereof  to  one  of  the  support 
arms  54  through  a  vertical  axis  Q.  When  the  lock 
lever  55  is  turned  in  a  direction  indicated  by  solid 
line  arrows  (counterclockwise)  in  Fig.  22,  a  projec- 
tion  (vertical  pin)  55a  formed  at  one  end  thereof 
moves,  while  pushing  a  periphery  53a  of  the  sup- 
port  arm  53,  thus  compressing  the  compression 
coil  springs  56,  into  engagement  with  a  recess  53b 
formed  peripherally  of  the  support  arm  53. 

With  the  projection  55a  of  the  lock  lever  55 
engaged  with  the  recess  53a  of  the  support  arm 
53,  the  support  arms  53  and  54  are  maintained  in  a 
closed  condition,  that  is  the  brake  shoes  52  are 
maintained  in  positions  retracted  from  the  inner 
walls  of  the  guide  rail  2  (brake  releasing  condition). 
A  pair  of  pins  57  are  erected  on  the  frame  to  check 
transverse  displacement  of  the  support  arms  53 
and  54  in  the  brake  releasing  condition. 

When  the  vehicle  1  is  running,  the  brake  shoes 
52  are  maintained  in  the  brake  releasing  condition 
described  above.  When  the  lock  lever  55  is  turned 
in  a  direction  indicated  by  two-dot-and-dash  line 

5  arrows  (clockwise)  in  Fig.  22,  the  projection  55a  of 
the  lock  lever  55  is  disengaged  from  the  recess 
53b  of  the  support  arm  53  (i.e.  unlocked).  Then,  the 
brake  shoes  52  move  to  the  braking  positions  un- 
der  the  biasing  force  of  the  compression  coil 

io  springs  56. 
A  similar  projection  (vertical  pin)  55b  is  formed 

at  the  end  of  the  lock  lever  55  remote  from  the 
projection  55a.  When  the  lock  lever  55  is  unlocked, 
the  projection  55b  contacts  a  periphery  54a  of  the 

is  support  arm  54  to  limit  the  clockwise  movement  of 
the  lock  lever  55.  The  projection  55a  of  the  lock 
lever  55  includes  a  jaw  55c  extending  parallel  to  a 
main  body  of  the  lock  lever  55.  The  periphery  53a 
of  the  support  arm  53  lies  between  the  jaw  55c  and 

20  the  main  body  of  the  lock  lever  55.  This  construc- 
tion  checks  vertical  relative  displacement  between 
the  support  arms  53  and  54,  and  allows  smooth 
switching  thereof  between  the  opened  and  closed 
positions. 

25  A  brake  control  device  TM  provided  on  the 
guide  rail  2  will  be  described  next.  This  device  TM 
is  operable  as  a  ground  control  to  turn  the  lock 
lever  55  on  the  running  vehicle  1  to  the  unlocked 
position  to  brake  the  vehicle  1  . 

30  As  shown  in  Figs.  22  and  26,  the  brake  control 
device  TM  includes  a  solenoid  58,  a  trigger  lever 
29  and  a  torsion  spring  30.  The  brake  control 
device  TM  is  attached  to  an  upper  position  of  the 
guide  rail  2  through  a  bracket  61  .  The  trigger  lever 

35  29  is  pivotally  connected  to  the  bracket  61  through 
a  horizontal  axis  R.  Referring  to  Fig.  26,  the  trigger 
lever  29  is  pivotable  between  a  position  shown  in  a 
solid  line  (normal  position)  and  a  position  shown  in 
a  two-dot-and-dash  line  (emergency  position),  and 

40  biased  to  the  normal  position  by  the  torsion  spring 
30. 

The  solenoid  58  has  a  plunger  58a  for  contact- 
ing  an  upper  end  29a  of  the  trigger  lever  29.  The 
plunger  58a  is  extendible  and  retractable  to  switch 

45  the  trigger  lever  29  between  the  normal  position 
and  emergency  position.  Normally,  the  solenoid  58 
is  energized  to  maintain  the  plunger  58a  in  the 
retracted  position,  which  in  turn  maintains  the  trig- 
ger  lever  29  in  the  normal  position  (solid  line  posi- 

50  tion).  When  the  solenoid  58  is  de-energized  owing 
to  power  failure  or  the  like,  the  plunger  58a  is 
extended  under  a  biasing  force  of  an  internal 
spring  stronger  than  the  torsion  spring  30,  to  switch 
the  trigger  lever  29  to  the  emergency  position  (two- 

55  dot-and-dash  line  position). 
When  the  vehicle  1  passes  through  a  location 

of  the  brake  control  device  TM,  the  lock  lever  55 
moves  clear  of  the  trigger  lever  29  in  the  normal 

9 
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position.  Consequently,  the  lock  lever  55  remains 
locked  (Fig.  24).  When  the  trigger  lever  29  is 
switched  to  the  emergency  position  owing  to  power 
failure  or  the  like,  a  lower  end  29b  of  the  trigger 
lever  29  contacts  the  projection  55a  of  the  lock 
lever  55  on  the  vehicle  1  passing  through  the 
location  of  the  brake  control  device  TM.  As  a 
result,  the  projection  55a  of  the  lock  lever  55  is 
disengaged  from  the  recess  53b  of  the  support  arm 
53  (Fig.  25). 

With  the  lock  lever  55  unlocked,  the  brake 
shoes  52  move  to  the  braking  positions.  In  this 
condition,  the  brake  shoes  52  are  pressed  against 
the  right  and  left  inner  walls  of  the  guide  rail  2  to 
stop  the  vehicle  1  .  The  brake  control  device  TM  is 
installed  in  each  station  rail  unit  STU. 

When  power  supply  is  resumed,  the  solenoid 
58  is  energized  to  maintain  the  trigger  lever  29  in 
the  normal  position  again.  To  resume  running  of 
the  vehicle  1,  however,  the  brake  shoes  52  must 
be  returned  from  the  braking  condition  to  the  brake 
releasing  condition  and  the  lock  lever  55  reinstated 
in  the  locked  condition.  This  operation  is  carried 
out  through  a  brake  releasing  device  described 
hereunder. 

As  shown  in  Fig.  22,  the  brake  releasing  device 
includes  a  manual  grip  62  and  two  pairs  of  right 
and  left  free  rotation  wheels  63  attached  to  a  base 
64.  The  base  64  is  movable  on  the  upper  surfaces 
of  the  cover  3  of  the  guide  rail  2  and  along  the 
opening  "d".  The  brake  releasing  device  further 
includes  an  engaging  member  65  attached  to  a 
bottom  surface  of  the  base  64  for  extending 
through  the  opening  "d"  into  the  interior  of  the 
cover  3. 

The  engaging  member  65  includes  a  mounting 
plate  65a  secured  to  the  bottom  surface  of  the 
base  64  by  screws,  and  an  engaging  plate  welded 
to  a  lower  surface  of  the  mounting  plate  65a.  The 
engaging  plate  is  bent  to  define  three  portions,  i.e. 
a  vertical  portion  65b,  a  slant  portion  65c  and  a 
horizontal  portion  65d.  the  vertical  portion  65b  is 
sandwiched  between  slide  elements  65e  formed  of 
nylon  to  be  slidable  smoothly  along  the  opening 
"d"  formed  in  the  upper  wall  of  the  cover  3. 

As  shown  in  Figs.  27  and  28,  when  the  base  64 
is  moved  along  the  upper  wall  of  the  cover  3 
toward  the  rear  end  of  the  vehicle  1  ,  a  forward  end 
of  the  horizontal  portion  65d  of  the  engaging  mem- 
ber  65  contacts  the  projection  55a  of  the  lock  lever 
55.  When  the  base  64  is  moved  closer  to  the 
vehicle  1  ,  the  horizontal  portion  65d  of  the  engag- 
ing  member  65  pushes  the  projection  55a  of  the 
lock  lever  55.  As  a  result,  the  lock  lever  55  is 
turned  counterclockwise  and  locked  as  described 
above  with  reference  to  Fig.  22. 

Thus,  the  operator  holds  the  grip  62  of  the 
brake  releasing  device,  and  inserts  the  engaging 

member  65  through  the  opening  "d"  of  the  cover  3 
of  the  guide  rail  2.  The  operator  then  moves  the 
device  along  the  opening  "d",  with  the  two  pair  of 
right  and  left  free  rotation  wheels  63  contacting  the 

5  upper  wall  surfaces  of  the  cover  3,  toward  the  rear 
end  of  the  vehicle  1  at  an  emergency  standstill.  In 
this  way,  the  brake  may  be  returned  to  the  brake 
releasing  condition  (in  which  the  lock  lever  55  is 
locked)  with  the  brake  shoes  52  retracted  from  the 

io  right  and  left  inner  walls  of  the  guide  rail  2.  In  the 
above  operation,  the  operator  should  hold  the  ve- 
hicle  1  still  with  the  hand  not  holding  the  grip  62. 

This  embodiment  may  be  modified  as  follows: 
(1)  The  guide  structure  is  not  limited  to  the 

is  construction  in  the  above  embodiment  which 
includes  the  guide  rail  2  and  the  tubular  cover  3 
enclosing  the  guide  rail  2.  A  pair  of  right  and  left 
cover  members  mounted  on  upper  portions  of 
the  guide  rail  2  having  a  U-shaped  section  to 

20  cover  only  the  upper  opening  thereof.  In  this 
embodiment,  the  main  body  of  the  vehicle  is 
contained  in  the  vehicle  guide,  and  the  connect- 
ing  members  interconnecting  the  main  body  and 
the  load  supporting  deck  disposed  over  the 

25  main  body  extend  through  the  slit-like  opening 
formed  in  the  upper  wall  of  the  guide  structure. 
An  important  aspect  of  this  embodiment  is  that, 
by  using  the  brake  releasing  device,  the  braked 
condition  of  the  vehicle  may  be  canceled  while 

30  the  main  body  of  the  vehicle  remains  inside  the 
guide  structure,  to  allow  the  vehicle  to  run  again. 
(2)  Instead  of  providing  the  grip  62  attached  to 
the  base  64  of  the  brake  releasing  device,  the 
base  itself  may  be  shaped  to  facilitate  gripping. 

35  The  free  rotation  wheels  for  facilitating  move- 
ment  of  the  base  along  the  upper  wall  of  the 
guide  may  be  replaced  by  slide  elements 
formed  of  nylon,  for  example. 
(3)  The  present  invention  is  applicable  also  to  a 

40  magnetic  levitation  type  transport  system  in 
which  a  vehicle  is  magnetically  levitated  from  a 
guide  rail. 

Claims 
45 

1.  A  cleanroom  transport  system  comprising: 
a  vehicle  for  transporting  loads;  and 
a  guide  rail  installed  for  guiding  said  ve- 

hicle  in  a  cleanroom  where  clean  air  is  caused 
50  to  flow  from  a  ceiling  toward  a  floor  surface; 

wherein  said  vehicle  includes  a  main  body 
for  running  along  said  guide  rail,  a  load  sup- 
porting  deck  disposed  over  said  main  body, 
and  connecting  members  for  interconnecting 

55  said  main  body  and  said  load  supporting  deck; 
and 

said  guide  rail  is  enclosed  in  a  tubular 
cover  defining  an  opening  extending  longitudi- 

10 
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nally  of  said  guide  rail  for  receiving  said  con- 
necting  members,  said  cover  having  a  sub- 
stantially  streamline  configuration  with  respect 
to  a  direction  of  clean  air  flows,  as  seen  in  a 
longitudinal  direction  thereof. 

2.  A  cleanroom  transport  system  as  defined  in 
claim  1  ,  wherein  said  guide  rail  and  said  cover 
are  suspended  from  the  ceiling  by  support 
members. 

3.  A  cleanroom  transport  system  as  defined  in 
claim  1,  wherein  said  vehicle  is  propelled  by  a 
ground  primary  type  linear  motor  to  run  along 
said  guide  rail,  carrying  loads  from  one  station 
to  another. 

4.  A  cleanroom  transport  system  as  defined  in 
claim  1,  wherein  said  cover  includes  a  pair  of 
right  and  left  upper  cover  members,  a  pair  of 
right  and  left  side  cover  members,  a  bottom 
cover  member,  and  support  groove  cover 
members. 

5.  A  cleanroom  transport  system  as  defined  in 
claim  4,  wherein  said  support  groove  cover 
members  are  formed  of  plastic  while  the  other 
cover  members  are  formed  of  an  aluminum 
alloy. 

6.  A  cleanroom  transport  system  as  defined  in 
claim  1,  wherein  said  guide  rail  includes  air 
cleaners  for  drawing  and  cleaning  air  from 
adjacent  said  main  body. 

7.  A  cleanroom  transport  system  as  defined  in 
claim  6,  wherein  said  air  cleaners  are  mounted 
in  a  space  defined  by  a  bottom  surface  of  said 
guide  rail  and  a  lower  wall  of  said  cover. 

8.  A  cleanroom  transport  system  as  defined  in 
claim  7,  wherein  said  air  cleaners  are  provided 
in  three,  large,  medium  and  small,  sizes,  a 
large  air  cleaner  being  mounted  in  each  station 
rail  unit,  a  medium  size  air  cleaner  being 
mounted  in  each  intermediate  rail  unit,  and  a 
small  air  cleaner  being  mounted  in  each 
curved  rail  unit. 

9.  A  cleanroom  transport  system  as  defined  in 
claim  1,  wherein  each  of  said  connecting 
members  has  a  substantially  lozenge-shaped 
cross  section  tapered  longitudinally  of  said  ve- 
hicle,  at  least  in  a  region  thereof  extending 
through  said  opening. 

10.  A  cleanroom  transport  system  as  defined  in 
claim  9,  wherein  said  lozenge-shaped  cross 

section  taped  longitudinally  of  the  vehicle  de- 
fines  flat  ends. 

11.  A  cleanroom  transport  system  as  defined  in 
5  claim  10,  wherein  said  lozenge-shaped  cross 

section  further  defines  flattened  sides. 

12.  A  cleanroom  transport  system  as  defined  in 
claim  9,  wherein  each  of  said  connecting 

io  members  has  a  shank  portion  and  a  plate 
portion  formed  integrally  by  casting. 

13.  A  cleanroom  transport  system  as  defined  in 
claim  1,  wherein  said  guide  rail  has  a  U- 

15  shaped  section  to  guide  said  vehicle  for  carry- 
ing  loads  and  having  right  and  left  running 
wheels  rotatable  about  horizontal  axes,  and 
right  and  left  rollers  rotatable  about  vertical 
axes. 

20 
14.  A  cleanroom  transport  system  as  defined  in 

claim  13,  wherein  said  guide  rail  includes  a 
pair  of  right  and  left  horizontal  guides  each 
projecting  inwardly  from  a  vertically  intermedi- 

25  ate  position  of  an  inner  wall  of  said  guide  rail, 
said  running  wheels  contacting  upper  surfaces 
of  said  horizontal  guides,  and  said  rollers  con- 
tacting  right  and  left  inner  walls  above  said 
horizontal  guides. 

30 
15.  A  cleanroom  transport  system  as  defined  in 

claim  14,  wherein  said  guide  rail  includes 
struts  extending  between  said  right  and  left 
horizontal  guides  and  arranged  at  suitable  in- 

35  tervals  longitudinally  of  said  guide  rail  to  pre- 
vent  the  inner  walls  of  said  guide  rail  from 
bending  inwardly. 

16.  A  cleanroom  transport  system  as  defined  in 
40  claim  15,  wherein  each  of  said  horizontal 

guides  includes  a  groove  formed  in  a  substan- 
tially  middle  position  in  a  direction  of  thickness 
thereof,  said  groove  defining  upper  and  lower 
surfaces  corrugated  as  seen  in  a  longitudinal 

45  direction  of  said  guide  rail,  said  struts  being 
fixed  to  said  horizontal  guides  by  bolts 
screwed  into  the  grooves. 

17.  A  cleanroom  transport  system  as  defined  in 
50  claim  1,  wherein  said  main  body  includes 

brake  means  biased  to  a  braking  position,  and 
retaining  means  for  retaining  said  brake  means 
in  a  brake  releasing  position,  said  guide  rail 
and  said  cover  constituting  a  guide  structure 

55  including  brake  control  means  for  canceling 
retaining  action  of  said  retaining  means  to 
move  said  brake  means  to  said  braking  posi- 
tion. 

11 
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18.  A  cleanroom  transport  system  as  defined  in 
claim  17,  wherein  said  guide  structure  includes 
brake  releasing  means  for  returning  said  re- 
taining  means  to  an  operative  state,  said  brake 
releasing  means  including  a  base  movable  on  5 
upper  surfaces  of  said  guide  structure  and 
along  said  opening,  and  an  engaging  member 
attached  to  said  base  for  extending  through 
said  opening  into  an  interior  of  said  guide 
structure,  said  engaging  member  pushing  a  10 
particular  portion  of  said  retaining  means  to 
return  said  retaining  means  to  the  operative 
state  as  said  base  is  moved  along  the  upper 
surfaces  of  said  guide  structure  toward  said 
vehicle  braked  by  said  brake  means.  is 

19.  A  cleanroom  transport  system  as  defined  in 
claim  18,  wherein  said  base  includes  a  grip 
handle  to  facilitate  a  manual  operation. 

20 
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