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Description However,  since  a  bonding  chamber  must  be  re- 
turned  to  an  almost  atmospheric  pressure  condition 
when  the  substances  to  the  bonded  are  put  in  or  re- 
moved  from  the  bonding  chamber,  it  takes  consider- 

5  able  time  to  return  the  inside  of  the  bonding  chamber 
to  10-9  mmHg  (1,3.10"7Pa)  or  more  when  the  work- 
pieces  are  to  be  bonded.  Accordingly,  an  improve- 
ment  of  productivity  cannot  be  expected. 

It  is  an  object  of  the  present  invention  to  eliminate 
10  the  above  described  defects  and  to  provide  an  ap- 

paratus  for  bonding  metals  or  ceramics  among  them- 
selves  or  ceramics  to  metals  and  the  like  more  ef- 
fectively  within  a  superhigh  vacuum  bonding  cham- 
ber. 

15  According  to  the  invention  a  bonding  apparatus 
comprises  holding  means  for  a  workpiece  to  be 
bonded,  a  pressing  means  for  pressure  welding 
workpieces  to  be  bonded  to  each  other,  a  superhigh 
vacuum  bonding  chamber  capable  of  maintaining  a 

20  vacuum  of  1  0-9  mmHg  (1  ,3.1  0~7Pa)  or  more  provided 
with  said  holding  means  and  said  pressing  means, 
characterised  by  a  superhigh  vacuum  bonding  pre- 
paratory  chamber  capable  of  maintaining  a  vacuum 
of  10-8  mmHg  (1,3.10-6Pa)  or  more  connected  with 

25  said  superhigh  vacuum  bonding  chamber  through  a 
gate  valve  and  a  conveying  means  for  a  workpiece 
to  be  bonded  for  conveying  the  workpieces  to  be 
bonded  between  said  superhigh  vacuum  bonding 
preparatory  chamber  and  said  superhigh  vacuum 

30  bonding  chamber. 
The  invention  will  now  be  described,  by  way  of  ex- 

ample  with  reference  to  the  accompanying  partly  di- 
agrammatic  drawings,  in  which: 

The  present  invention  relates  to  the  bonding  of 
metals  or  ceramics  among  themselves  or  ceramics 
to  metals  and  the  like,  and  in  particular  to  a  bonding 
apparatus  suitable  for  the  bonding  of  parts  of  preci- 
sion  machines. 

It  has  been  known  that  the  pressure  welding  of 
for  example  metals  among  themselves  is  possible  by 
approaching  surfaces  to  be  pressure  welded  to  the 
distance  from  each  other,  at  which  an  inter-atomic 
gravity  force  can  act. 

However,  since  usually  a  surface  coat  such  as 
oxidized  coat  and  nitrified  coat  exists  on  a  metal  sur- 
face,  it  is  difficult  to  pressure  weld  metals  among 
themselves. 

Thus,  a  method,  in  which  surfaces  to  be  pressure 
welded  are  held  at  high  temperatures  and  the  diffu- 
sion  bonding  of  materials  having  a  surface  coat 
without  containing  strong  chemical  bonds  therein  is 
carried  out  by  utilizing  the  diffusion  phenomenon  of 
said  surfaces  to  be  pressure  welded  has  been  pro- 
posed  for  the  general  pressure  welding  method. 
This  method  shows  a  defect  in  that  since  the  materi- 
als  to  be  pressure  welded  are  heated  to  tempera- 
tures  near  the  recrystallization  temperatures  there- 
of,  metallographica!  change  and  thermal  strain  are 
produced  in  the  portion  bonded  and  as  a  result,  it  is 
unsuitable  for  the  bonding  of  parts  of  precision  ma- 
chines  requiring  high  accuracy. 

On  the  other  hand,  a  method  has  been  proposed 
in  which  the  surface  coat  layer  is  removed  by  the 
friction  of  surfaces  to  be  pressure  welded  or  by 
brushing  the  surfaces  to  be  pressure  welded  with  a 
metal  brush  in  place  of  a  heating  treatment  of  the 
surfaces  and  the  pressure  welding  at  high  tempera- 
tures  is  speedily  carried  out  before  the  surface 
coat  has  again  formed. 

However,  also  this  method  has  shown  a  defect  in 
that  since  much  strain  and  heat  are  induced  on  the 
surface  to  be  pressure  welded,  the  dimensional 
change  of  the  portion  pressure  welded  in  inevitable. 

As  described  above,  the  pressure  welding  is  re- 
markably  dependent  upon  the  surface  state  of  met- 
als,  so  that  is  is  almost  impossible  in  the  even  that 
the  surface  coat  layer  exists.  Accordingly,  the 
pressure  welding  is  possible  if  a  clean  surface,  on 
which  the  surface  coat  layer  does  not  exist,  can  be 
obtained.  It  is,  however,  remarkably  difficult  to  re- 
move  a  surface  coat  without  giving  any  strain  to  the 
surface,  and  it  is  difficult  to  remove  the  surface 
coat  layer  to  make  very  remarkably  small  surface 
strain. 

One  of  the  present  inventors  found  from  his  vari- 
ous  investigations  that  metals  can  be  readily  bond- 
ed  among  themselves  without  showing  any  metallo- 
graphical  change  or  thermal  strain  of  the  material 
pressure  welded,  or  any  dimensional  change  of  the 
portion  pressure  welded,  and  without  requiring  any 
special  means  such  as  heating  treatment,  by  pres- 
sure  welding  them  under  superhigh  vacuum  of  1  0-9 
mmHg  (1,3  •  10~7  Pa)  or  more,  after  removing  a  metal 
surface  coat  by  spattering  with  inert  gas  ions 
(Japanese  Patent  Application  No.  53-32416). 

35 Figure  1  is  a  plan  view  of  an  embodiment  of  the  in- 
vention; 

Figure  2  is  a  side  view  of  the  apparatus  of  Figure 
1  as  viewed  from  the  direction  A-A  thereof; 

Figure  3  is  a  diagram  showing  a  superhigh  vacu- 
um  evacuating  apparatus  used  in  an  embodiment  of 
the  present  invention;  and 

Figure  4  is  a  fragmented  perspective  view  of  the 
principal  parts  explaining  the  operation  of  an  em- 
bodiment  of  the  present  invention. 

40 

45 

The  present  embodiment  is  mainly  composed  of 
the  following  four  portions: 

The  first  portion  is  a  superhigh  vacuum  bonding 
50  chamber  (hereinafter  referred  to  simply  as  a  bond- 

ing  chamber)  1  .  The  bonding  chamber  1  is  held  under 
superhigh  vacuum  of  10-9  mmHg  (1,3.10"7Pa)  or 
more  and  provided  with  a  holding  means  3  for  fixedly 
holding  two  workpieces  2  to  be  bonded,  a  pressing 

55  means  4  for  generating  a  minute  pressure,  a  differ- 
ential  pressure  type  spatter-etching  means  5  capa- 
ble  of  spatter-etching  surfaces  to  be  bonded  with 
inert  gas  with  holding  the  vacuum  of  10~9  mmHg 
(1,3.10"7Pa)  in  order  to  make  the  surfaces  to  be 

60  bonded  clean  surfaces,  and  substantially  ideal 
ones,  prior  to  the  bonding  operation. 

The  second  portion  is  a  superhigh  vacuum  pre- 
paratory  chamber  (hereinafter  referred  to  simply 
as  a  preparatory  chamber)  6.  The  preparatory 

65  chamber  6  is  held  under  high  vacuum  of  10"8  mmHg 
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23  at  regular  intervals  of  90°.  These  holders  8  have 
a  channel-shaped  section,  which  is  generally  the 
same  as  that  of  the  support  13,  as  shown  in  Figure 
4.  The  holders  8  are  fixedly  mounted  so  that  the 

5  open  side  of  the  channel-shape  is  directed  side- 
wards,  and  the  workpiece  2  to  be  bonded  is  held  by 
engaging  the  collar  member  14a  of  the  holder  14  with 
a  groove  8a  of  the  holder  8.  The  preparatory  cham- 
ber  6  is  provided  with  the  spatter-vapour  coating 

10  apparatus  9  on  the  side  thereof  facing  to  the  holder 
8,  as  the  table  23  is  turned,  whereby  a  thin  film  of 
other  substances  can  be  coated  on  the  surface  of 
the  workpiece  2  to  be  bonded  which  is  mounted  on 
the  holder  8. 

15  The  conveying  means  10  is  provided  with  a  mov- 
able  shaft  10a  which  is  rotatable  and  movable  in  an 
axial  direction,  said  movable  shaft  10a  passing 
through  the  side  wall  of  the  preparatory  chamber  6 
and  extendable  as  far  as  the  support  13  in  the  bond- 

20  ing  chamber  1  through  said  holder  8  and  said  gate 
valve  7.  This  movable  shaft  10a  is  provided  with  a 
screw  member  10b  at  the  forward  end  thereof,  the 
workpiece  2  to  be  bonded  being  conveyed  between 
the  preparatory  chamber  6  and  the  bonding  cham- 

25  ber  1  by  screwing  this  screw  member  1  0b  in  a  compli- 
mentary  screw  member  14b  of  the  holder  14.  Fur- 
thermore,  an  exhaust  port  24  is  connected  with  the 
superhigh  vacuum  evacuating  apparatus  1  1  . 

The  superhigh  vacuum  evacuating  apparatus  1  1  , 
30  as  shown  in  Figure  3,  comprises  superhigh  vacuum 

pumps  Pi,  P2  capable  of  obtaining  a  vacuum  of 
about  1  0-2  to  1  0-io  mmHg,  (1  ,3  to  1  ,3.1  0-8Pa),  a  high 
vacuum  pump  P  capable  of  obtaining  a  vacuum  of 
about  10-4  mmHg  (1,3.10-2Pa),  vacuum  gauges  d ,  

35  G2,  valves  Bi,  B2,  B3,  B4,  B5,  B6,  B7,  Be  arranged 
between  the  pumps  Pi,  P2,  P3,  the  bonding  chamber 
1,  the  preparatory  chamber  6  and  an  argon  gas 
bomb  25,  the  inside  of  the  bonding  chamber  1  and  the 
preparatory  chamber  6  being  adjusted  to  the  de- 

40  .  sired  vacuum  and  simultaneously  the  bonding  cham- 
ber  1  and  the  preparatory  chamber  6  being  fed  with 
argon  gas  used  for  ion-etching  or  ion-spatter  va- 
pour  coating  by  appropriate  opening  and  closing  the 
various  valves. 

45  The  operation  of  apparatus  according  to  the 
present  embodiment  will  now  be  described.  At  first, 
a  superhigh  vacuum  atmosphere  is  produced  in  the 
bonding  chamber  1  and  the  preparatory  chamber  6. 
Then  the  preparatory  chamber  6  is  opened  to  atmo- 

50  spheric  pressure  and  a  plurality  of  holders  14,  on 
which  the  workpiece  2  to  be  bonded  is  mounted,  are 
mounted  on  respective  holders  8.  After  a  plurality 
of  workpieces  2  to  be  bonded  are  fixedly  mounted 
on  the  holder  8,  the  desired  superhigh  vacuum  is 

55  again  produced  in  the  preparatory  chamber  6. 
The  surface  of  the  workpiece  2  to  be  bonded  put 

in  the  superhigh  vacuum  preparatory  chamber  6 
can  be  subjected  to  the  spatter-vapour  coating  if 
need  arises.  In  this  case,  an  inert  gas  such  as  ar- 

60  gon  gas  is  introduced  into  the  preparatory  chamber 
6  under  the  vacuum  of  about  1  0-5  mmHg  (1  ,3.1  0~3Pa) 
and  a  substance  for  the  desired  thin  film  can  be 
coated  on  the  surface  to  be  spatter-bonded  as  a 
spatter-vapour  coated  film  by  use  of  this  inert  gas. 

65  After  the  spatter-vapour  coated  film  is  coated,  a 

(1,3.10-6Pa)  or  more  and  cut  off  from  the  bonding 
chamber  1  by  a  gate  valve  7.  The  preparatory  cham- 
ber  6  communicates  with  an  atmosphere  when  the 
workpiece  2  to  be  bonded  is  put  in  or  removed  but 
can  be  held  under  superhigh  vacuum  after  the  work- 
piece  2  to  be  bonded  has  been  mounted  on  a  plurali- 
ty  of  holders  8.  In  addition,  the  preparatory  cham- 
ber  6  is  provided  with  a  spatter-vapour  coating  ap- 
paratus  9  capable  of  coating  a  thin  film  of  other 
substances  on  the  surface  of  the  workpiece  2  to  be 
bonded. 

The  third  portion  is  a  conveying  means  10  for  con- 
veying  the  workpiece  2  to  be  bonded  from  the  pre- 
paratory  chamber  6  and  mounting  it  on  the  holding 
means  3  of  the  bonding  chamber  1  . 

The  fourth  portion  is  a  superhigh  vacuum  evacu- 
ating  apparatus  1  1  for  producing  a  superhigh  vacu- 
um  atmosphere  within  the  preparatory  chamber  6 
and  the  bonding  chamber  1  ,  as  shown  in  Figure  3. 

These  portions  will  now  be  described  in  more  de- 
tail.  The  bonding  chamber  1  is  generally  cylindrical  in 
shape  and  is  provided  with  a  rotary  table  12  therein 
which  is  controlled  so  as  to  be  rotatable  through 
suitable  angles  by  a  rotary  apparatus  17  arranged 
outside  the  bonding  chamber  1,  if  need  arises.  This 
rotary  table  12  is  provided  with  a  support  13  for  a 
workpiece  to  be  bonded,  the  support  having  an  up- 
wardly  facing  channel-shaped  section  fixedly 
mounted  thereon  as  shown  in  Figure  4.  The  holding 
means  3  of  the  workpiece  2  to  be  bonded  is  con- 
structed  to  hold  the  workpiece  2  within  the  bonding 
chamber  1  by  engaging  a  collar  member  14a  of  a 
workpiece  holder  14  with  a  groove  13a  in  support  13. 
In  addition,  the  bonding  chamber  1  is  provided  in  the 
upper  portion  thereof  with  a  second  support  15  for  a 
workpiece  to  be  bonded,  the  support  comprising  a 
part  of  the  holding  means  3  facing  the  support  13. 
The  support  15  has  an  inverted  channel  shape  sec- 
tion,  which  is  opposed  to  that  of  the  lower  support 
13,  and  is  provided  with  a  groove  15a  so  as  to  hold  a 
holder  14  of  a  workpiece  to  be  bonded  in  the  re- 
verse  direction.  This  support  15  is  connected  with 
the  pressing  means  4,  and  is  movable  up  and  down, 
and  is  provided  with  a  closing  apparatus  16  for 
opening  and  closing  the  arms  of  the  channel  section 
support  15. 

Also,  the  bonding  chamber  1  is  provided  with  the 
differential  pressure  type  etching  means  5  for  etch- 
ing  the  surface  of  the  workpiece  2  to  be  bonded,  if 
need  arises.  Of  said  differential  pressure  type 
etching  means  5,  an  upper  spatter-etching  appara- 
tus  5a  is  provided  in  the  upper  portion  of  the  bond- 
ing  chamber  1  at  a  side  opposite  to  said  support  15 
while  a  lower  spatter-etching  apparatus  5b  is  pro- 
vided  in  the  lower  portion  of  the  bonding  chamber  1 
facing  the  second  support  15.  In  addition,  the  bond- 
ing  chamber  1  is  provided  with  an  exhaust  port  18 
connected  with  said  superhigh  vacuum  evacuating 
apparatus  11,  operation-monitoring  ports  19,  20,  an 
instrument  port  21,  a  surface  analysis  port  22  and 
the  like. 

The  cylindrical  preparatory  chamber  6  is  provid- 
ed  with  a  rotary  table  23,  which  is  similar  to  the  rota- 
ry  table  12  provided  in  the  bonding  chamber  1,  four 
holders  8  being  fixedly  mounted  on  the  rotary  table 
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high  vacuum  of  10-8  mmHg  (1,3.10-6Pa)  is  again  pro- 
duced  within  the  preparatory  chamber  6. 

Upon  completion  of  the  operation  in  the  prepara- 
tory  chamber  6,  the  screw  member  10b  is  screwed  in 
the  screw  member  14b  of  a  holder  14  by  rotating  the 
movable  shaft  10a  and  the  holder  14  is  removed 
from  the  holder  8  by  axially  moving  the  movable 
shaft  10a.  Then  the  holder  14  is  fixedly  engaged  with 
the  support  13  in  the  bonding  chamber  1  by  rotating 
the  rotary  table  23  in  the  preparatory  chamber  6  by 
45°,  rotating  the  movable  shaft  10a  by  90°,  and  si- 
multaneously  opening  the  gate  valve  7  to  pass  the 
holder  14  through  the  gate  valve  7  and  engage  the 
holder  14  in  the  support  13.  After  the  holder  14  is 
fixed,  the  movable  shaft  10a  is  rotated  in  the  re- 
verse  direction  to  remove  from  the  holder  14  and  re- 
turn  to  the  original  position  in  the  preparatory  cham- 
ber  6.  Next,  the  rotary  table  23  is  further  rotated  by 
45°  to  screw  the  pointed  end  of  the  movable  shaft 
10a  in  another  holder  14,  the  movable  shaft  10a  be- 
ing  axially  moved  to  remove  the  holder  14  from  the 
holder  8,  and  the  movable  shaft  10a  being  rotated  by 
90°.  At  this  juncture,  in  the  bonding  chamber  1  ,  the 
rotary  table  12  is  under  the  condition  that  it  is  rotat- 
ed  by  180°  and  the  support  15  is  under  the  condition 
that  it  is  lowered  in  to  a  fixed  position  aligned  in  the 
path  of  the  shaft  10a.  Subsequently,  the  movable 
shaft  10a  is  axially  moved  to  fixedly  engage  the  hold- 
er  14  with  the  support  15,  the  movable  shaft  10a  be- 
ing  rotated  to  remove  from  the  holder  14,  the  mov- 
able  shaft  10a  being  returned  to  the  original  position 
in  the  preparatory  chamber  6,  and  simultaneously 
the  gate  valve  7  being  closed.  Under  this  condition, 
one  of  the  workpieces  2  to  be  bonded  fixedly  held  in 
the  bonding  chamber  1  is  mounted  on  the  pointed  end 
portion  of  the  pressing  means  4  and  the  other  one  is 
mounted  on  the  rotary  table  12.  Accordingly,  the 
surfaces  of  the  workpieces  2  to  be  bonded  are 
fixed  at  the  positions  facing  to  the  upper  and  lower 
differential  pressure  type  spatter-etching  appara- 
tus  5a,  5b  respectively,  so  that  the  surfaces  of  the 
workpieces  2  to  be  bonded  are  subjected  to  the 
spatter-etching  until  the  clean  surface,  which  is 
substantially  an  ideal  one,  is  obtained.  Such  a  spat- 
ter-etching  apparatus  5a,  5b  on  the  market  can  car- 
ry  out  the  spatter-etching  by  use  of  an  inert  gas  un- 
der  a  superhigh  vacuum  of  10"9  mmHg  (1,3.10~7Pa) 
and  can  spatter-etch  an  area  of  a  certain  extent  or 
more  by  the  surface-scanning. 

The  workpieces  2  to  be  bonded,  to  which  the  sub- 
stantially  ideal  clean  surfaces  were  given,  are  posi- 
tioned  face  to  face  with  each  other  by  rotating  the 
rotary  table  12  by  180°.  Under  this  condition,  minute 
pressure  is  added  to  both  surfaces  to  be  bonded  by 
means  of  the  pressing  means  4  to  carry  out  the 
bonding  operation.  After  the  completion  of  the  bond- 
ing  operation,  the  gate  valve  7  between  the  bonding 
chamber  1  and  the  preparatory  chamber  6  is  opened 
and  the  movable  shaft  10a  inserted  and  screwed  in 
the  holder  14  whilst  removing  the  pressure  from  the 
pressing  means  4.  Then  both  arms  of  the  support  15 
are  opened  by  means  of  the  closing  apparatus  16  to 
loosen  the  engagement  of  the  holder  14  with  the  sup- 
port  15,  the  movable  shaft  10a  being  returned  into 
the  preparatory  chamber  6,  the  holder  14  being  en- 

gaged  with  the  holder  8  in  the  preparatory  chamber 
6,  and  simultaneously  the  gate  valve  7  being  closed. 
Thus,  both  of  two  bonded  workpieces  are  brought 
into  the  preparatory  chamber  6  in  bonded  condition 

5  and  then  can  be  taken  out  of  it  by  returning  the 
pressure  inside  the  preparatory  chamber  6  to  an  at- 
mospheric  pressure. 

Thus  the  procedure  from  the  installation  of  the 
workpiece  to  be  bonded  in  the  bonding  chamber  to 

10  its  removal  from  the  bonding  chamber  is  over.  A 
large  number  of  bonded  products  can  be  obtained 
by  repeating  the  above  described  procedure.  Al- 
though  the  preparatory  chamber  6  disclosed  is  pro- 
vided  with  four  holders  8  therein,  so  that  two  bond- 

15  ing  operations  can  be  carried  out  without  returning 
the  pressure  inside  the  preparatory  chamber  6  to 
an  atmospheric  pressure,  it  goes  without  saying 
that  a  larger  number  of  bonding  operations  can  be 
continuously  carried  out  by  increasing  the  number 

20  of  the  holder  8  in  the  preparatory  chamber  6. 
As  described  above,  according  to  the  present  in- 

vention,  a  bonding  chamber  can  be  always  held  un- 
der  superhigh  vacuum  and  the  inside  of  the  bonding 
chamber  can  be  always  kept  clean,  so  that  not  only 

25  the  inside  of  the  bonding  chamber  can  be  free  from 
stains  in  the  open  air  but  also  the  time  required  for 
producing  a  superhigh  vacuum  atmosphere  can  be 
shortened  thereby  effectively  carrying  out  a  super- 
high  vacuum  bonding  process. 

30 
Claims 

1.  A  bonding  apparatus  comprising  a  holding 
means  (3)  for  a  workpiece  to  be  bonded,  a  pressing 

35  means  (4)  for  pressure  welding  workpieces  (2)  to  be 
bonded  to  each  other,  a  superhigh  vacuum  bonding 
chamber  (1)  capable  of  maintaining  a  vacuum  of  10-9 
mmHg  (1,3.10~7Pa)  or  more  provided  with  said  hold- 
ing  means  (3)  and  said  pressing  means  (4),  char- 

40  acterised  by  a  superhigh  vacuum  bonding  prepara- 
tory  chamber  (6)  capable  of  maintaining  a  vacuum  of 
1  0-8  mmHg  (1  ,3.1  0-6Pa)  or  more  connected  with  said 
superhigh  vacuum  bonding  chamber  (1)  through  a 
gate  valve  (7)  and  a  conveying  means  (10)  for  a 

45  workpiece  to  be  bonded  for  conveying  the  work- 
pieces  (2)  to  be  bonded  between  said  superhigh 
vacuum  bonding  preparatory  chamber  (6)  and  said 
superhigh  vacuum  bonding  chamber  (1). 

2.  Apparatus  as  claimed  in  claim  1,  characterised 
50  in  that  said  holding  means  (3)  comprises  a  first  sup- 

port  (14)  for  releasably  supporting  a  holder  (14)  for 
a  workpiece  (2)  to  be  bonded,  said  first  support  be- 
ing  mounted  on  a  rotatable  table  (12),  and  a  second 
support  (15)  for  releasably  supporting  a  holder  (14) 

55  for  a  workpiece  (2)  to  be  bonded,  said  second  sup- 
port  (14)  being  reciprocabiy  supported  for  move- 
ment  towards  and  away  from  the  table  (12). 

3.  Apparatus  as  claimed  in  claim  1  or  claim  2,  char- 
acterised  in  that  the  preparatory  chamber  is  provid- 

60  ed  with  a  rotary  preparatory  table  (23)  having  a  plu- 
rality  of  supports  (8)  for  releasably  supporting  hold- 
ers  (14)  for  workpieces  (2)  to  be  bonded,  the 
preparatory  table  (23)  being  arranged  to  position 
successive  supports  (8)  in  register  with  the  con- 

65  veyor(10). 
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4.  Apparatus  as  claimed  in  claim  2  or  3,  charac- 
terised  in  that  the  conveyor  comprises  a  rod  (10) 
having  a  threaded  end  (10a)  adapted  to  engage  a 
threaded  bore  in  a  holder  (14),  the  rod  being  axially 
traversable  between  the  bonding  chamber  (1)  and  5 
preparatory  chamber  (6),  and  rotatable. 

5.  Apparatus  as  claimed  in  claim  4,  characterised 
in  that  the  supports  (13,  15,  8)  in  the  bonding  and  pre- 
paratory  chambers  (1  ,  6)  are  of  channel  form  having 
internal  grooves  (13a,  15a,  8a)  at  opposite  sides  for  10 
engaging  flanges  on  a  workpiece  holder  (14),  the 
second  support  (15)  of  the  bonding  chamber  (1)  be- 
ing  operable  for  release  of  a  holder  (14)  by  move- 
ment  apart  of  the  sides  of  the  channel  shape. 

15 
Patentanspriiche 

1.  Verbindeapparat,  enthaltend  eine  Halteeinrich- 
tung  (3)  fur  ein  zu  verbindendes  Werkstiick,  eine 
PreBeinrichtung  (4)  zum  PreBschweiBen  von  mitein-  20 
ander  zu  verbindenden  Werkstucken,  eine  ein 
superhohes  Vakuum  enthaltende  Bindekammer  (1), 
die  zum  Halten  eines  Vakuums  von  10~9  mmHg 
(1,3.10"7Pa)  Oder  mehr  fahig  ist,  das  in  der  Halteein- 
richtung  (3)  und  in  der  PreBeinrichtung  (4)  vorgese-  25 
hen  ist,  gekennzeichnet  durch  eine  ein  superhohes 
Vakuum  enthaltende  Vorbereitungsbindekammer 
(6),  die  zum  Halten  eines  Vakuum  von  10-8mmHg 
(1,3.10~6Pa)  oder  mehr  fahig  ist  und  mit  der  genann- 
ten  Bindekammer  (1)  fur  superhohes  Vakuum  uber  30 
ein  Torventil  (7)  verbunden  ist,  und  durch  eine  For- 
dereinrichtung  (10)  fur  ein  zu  verbindendes  Werk- 
sttick  zum  Fordern  der  zu  verbindenden  Werk- 
stucke  (2)  zwischen  der  ein  superhohes  Vakuum 
enthaltenden  Vorbereitungsbindekammer  (6)  und  35 
der  ein  superhohes  Vakuum  enthaltenden  Binde- 
kammer  (1). 

2.  Verbindeapparat  nach  Anspruch  1,  dadurch 
gekennzeichnet,  daB  die  Halteeinrichtung  (3)  einen. 
ersten  Support  (13)  zum  losbaren  Festhalten  eines  40 
Halters  (14)  fur  ein  zu  verbindendes  Werkstiick 
(2),  wobei  der  erste  Support  auf  einem  Drehtisch 
(12)  montiert  ist,  und  einen  zweiten  Support  (15)  zum 
losbaren  Festhalten  eines  Halters  (14)  fur  ein  zu 
verbindendes  Werkstiick  (2)  umfaBt,  wobei  der  45 
zweite  Support  (15)  zur  Bewegung  zum  Drehtisch 
(12)  und  davon  weggerichtet  hin-  und  hergehend 
ausgebildet  ist. 

3.  Verbindeapparat  nach  Anspruch  1  oder  2,  da- 
durch  gekennzeichnet,  daB  die  Vorbereitungsbinde-  50 
kammer  mit  einem  Vorbereitungsdrehtisch  (23)  ver- 
sehen  ist,  der  eine  Vielzahl  von  Supports  (8)  zum 
losbaren  Festhalten  von  Haltern  (14)  fur  zu  verbin- 
dende  Werkstiicke  (2)  aufweist,  wobei  der  Vorbe- 
reitungsdrehtisch  (23)  zum  registerhaltigen  Positio-  55 
nieren  aufeinanderfolgender  Supports  (8)  mit  der 
Fordereinrichtung  (10)  angeordnet  ist. 

4.  Verbindeapparat  nach  Anspruch  2  oder  3,  da- 
durch  gekennzeichnet,  daB  die  Fordereinrichtung 
eine  Stange  (10)  mit  einem  Gewindeende  (10a)  urn-  60 
faBt,  welch  letzteres  in  eine  Gewindebohrung  in  ei- 
nem  Halter  (14)  eingreift,  und  daB  die  Stange  zwi- 
schen  der  Bindekammer  (1)  und  der  Vorbereitungs- 
bindekammer  (6)  axial  hin-  und  herbewegbar  und 
drehbar  ist.  65 

5.  Verbindeapparat  nach  Anspruch  4,  dadurch 
gekennzeichnet,  daB  die  Supports  (13,  15,  8)  in  der 
Binde-  und  in  der  Vorbereitungsbindekammer  (1  ;  6) 
eine  Kanalform  haben,  die  an  gegenuberliegenden 
Seiten  innere  Nuten  (13a,  15a,  8a)  zum  Eingriff  mit 
Flanschen  am  Werkstuckhalter  (14)  aufweist,  und 
daB  der  zweite  Support  (15)  der  Bindekammer  (1  )  zum 
Losen  eines  Halters  (14)  durch  gesonderte  Bewe- 
gung  zu  den  Seiten  der  Kanaiform  betatigbar  ist. 

Revendications 

1.  Appareil  d'assemblage,  comprenant  un  moyen 
de  serrage  (3)  pour  une  piece  a  assembler,  un 
moyen  de  compression  (4)  pour  le  soudage  par  com- 
pression  de  pieces  (2)  a  assembler  Tune  a  I'autre, 
une  chambre  d'assemblage  (1)  sous  vide  extreme, 
capable  de  maintenir  un  vide  de  10~9  mmHg  (1  ,3.10-7 
Pa)  ou  plus,  pourvue  dudit  moyen  de  serrage  (3)  et 
dudit  moyen  de  compression  (4),  caracterise  par 
une  chambre  preparatoire  (6)  pour  assemblage 
sous  vide  extreme,  capable  de  maintenir  un  vide  de 
1  0"8  mmHg  (1  ,3.1  0-6  Pa)  ou  plus,  reliee  a  ladite  cham- 
bre  (1)  d'assemblage  sous  vide  extreme  par  I'inter- 
mediaire  d'une  vanne  (7),  et  un  moyen  de  transport 
(1  0)  destine  a  une  piece  a  assembler,  pour  transpor- 
ter  les  pieces  (2)  a  assembler  entre  ladite  chambre 
preparatoire  (6)  pour  assemblage  sous  vide  extre- 
me  et  ladite  chambre  (1)  pour  assemblage  sous  vide 
extreme. 

2.  Appareil  selon  la  revendication  1,  caracterise 
en  ce  que  ledit  moyen  de  serrage  (3)  comprend  un 
premier  support  (14)  destin§  a  supporter,  d'une  ma- 
niere  amovible,  un  dispositif  de  fixation  (14)  d'une 
piece  (2)  a  assembler,  ledit  premier  support  etant 
monte  sur  un  plateau  tournant  (12),  et  un  deuxieme 
support  (15)  pour  supporter  d'une  maniere  amovible 
un  dispositif  de  fixation  (14)  d'une  piece  (2)  a  assem- 
bler,  ledit  deuxieme  support  (14)  etant  soutenu  de  fa- 
con  a  pouvoir  subir  un  mouvement  alternatif  vers  ie 
plateau  (12)  et  a  partir  de  ce  dernier. 

3.  Appareil  selon  la  revendication  1  ou  la  revendi- 
cation  2,  caracterise  en  ce  que  la  chambre  prepara- 
toire  est  pourvue  d'un  plateau  tournant  preparatoi- 
re  (23)  possedant  une  pluralite  de  supports  (8)  pour 
supporter  d'une  maniere  amovible  des  dispositifs  de 
fixation  (14)  de  pieces  (2)  a  assembler,  le  plateau 
preparatoire  (23)  etant  dispose  de  fagon  a  position- 
ner  des  supports  successifs  (8)  en  registre  avec  le 
dispositif  de  transport  (1  0). 

4.  Appareil  seion  la  revendication  2  ou  3,  carac- 
terise  en  ce  que  le  dispositif  de  transport  comprend 
une  tige  (10)  ayant  une  extremite  fiietee  (10a)  adap- 
tee  de  fagon  a  entrer  en  prise  avec  un  trou  taraude 
amenage  dans  le  dispositif  de  fixation  (14),  la  tige 
pouvant  passer  axialement  entre  la  chambre  d'as- 
semblage  (1)  et  la  chambre  preparatoire  (6),  et  pou- 
vant  tourner. 

5.  Appareil  selon  la  revendication  4,  caracterise 
en  ce  que  les  supports  (13,  15,  8)  se  trouvant  dans 
les  chambres  d'assemblage  et  preparatoire  (1,  6)  ont 
une  forme  en  U,  presentant  des  rainures  internes 
(13a,  15a,  8a)  sur  leurs  faces  opposees,  pour  entrer 
en  prise  avec  des  brides  se  trouvant  sur  le  disposi- 
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tif  (14)  de  fixation  de  la  piece,  le  deuxieme  support 
(15)  de  la  chambre  d'assemblage  (1)  pouvant  etre  ex- 
ploite  de  fagon  a  liberer  un  dispositif  de  fixation  (14) 
par  un  deplacement,  I'un  par  rapport  a  I'autre,  des 
cotes  de  la  forme  en  U. 
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