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Description 

The  present  invention  relates  to  a  turbo  blower  for 
a  laser  device  for  forcibly  circulating  a  laser  gas  in  a 
gas  laser  device  used  for  machining  and  the  like  and 
a  laser  oscillator  device,  and  more  particularly,  to  a 
turbo  blower  for  a  laser  device  and  a  laser  oscillator 
device,  in  which  the  life  of  bearings  therein  is  length- 
ened  to  improve  the  reliability  and  maintenance  effi- 
ciency  of  the  device. 

Modern  carbon  dioxide  (C02)  gas  laser  oscillator 
devices  provide  high  output  and  high-quality  laser 
beams,  and  are  now  widely  used  for  laser  beam  ma- 
chining,  such  as  the  cutting  of  metallic  or  nonmetallic 
materials  and  the  welding  of  metallic  materials  or  the 
like.  The  development  of  these  devices  has  been  rap- 
id,  especially  of  CNC  laser  machining  devices  com- 
bined  with  a  CNC  (numerical  control  device),  in  the 
field  of  a  high-speed,  high-accuracy  cutting  of  intri- 
cate  configurations. 

A  conventional  carbon  dioxide  (C02)  gas  laser 
oscillator  device  will  now  be  described  with  reference 
to  the  drawings. 

Figure  4  is  a  diagram  showing  the  general  ar- 
rangement  of  the  prior  art  carbon  dioxide  (C02)  gas 
laser  device.  As  shown  in  the  Figure,  an  optical  res- 
onator  composed  of  an  output  coupling  mirror  2  and 
a  total  reflection  mirror  3  is  disposed  at  either  end  of 
a  discharge  tube  1  ,  and  metal  electrodes  4  and  5  are 
mounted  on  the  outer  periphery  of  the  discharge  tube 
1  .  The  metal  electrode  4  is  grounded,  while  the  metal 
electrode  5  is  connected  to  a  high-frequency  power 
supply  6,  and  a  high-frequency  voltage  from  the  high- 
frequency  power  supply  6  is  applied  between  the 
metal  electrodes  4  and  5,  whereby  a  high-frequency 
glow  discharge  occurs  in  the  discharge  tube  1  and  a 
laser  excitation  is  effected.  Numerals  13  and  14  de- 
note  a  laser  beam  axis  in  the  discharge  tube  1  and  a 
laser  beam  axis  taken  out  from  the  output  coupling 
mirror  2. 

When  starting  a  gas  laser  oscillator  device  con- 
structed  in  this  manner,  gas  in  the  whole  apparatus 
is  first  exhausted  by  a  vacuum  pump  12  and,  then  a 
valve  11  is  opened  to  allow  a  predetermined  amount 
of  laser  gas  to  be  introduced  from  a  gas  cylinder  10 
until  the  gas  pressure  in  the  apparatus  reaches  a 
specified  value.  Thereafter,  the  exhausting  by  the  va- 
cuum  pump  12  and  the  resupply  of  gas  by  the  valve 
11  are  continued,  whereby  part  of  the  laser  gas  is 
continually  replaced  with  fresh  gas  while  the  gas 
pressure  in  the  apparatus  is  kept  at  the  specified  val- 
ue,  and  thus  gas  pollution  in  the  device  can  be  pre- 
vented. 

As  shown  in  Fig.  4,  the  laser  gas  is  circulated  in 
the  apparatus  by  a  blower  9,  for  cooling  the  laser  gas. 
In  the  carbon  dioxide  (C02)  gas  laser,  about  20%  of 
the  injected  electrical  energy  is  converted  into  a  laser 
beam,  and  the  remainder  is  used  for  heating  the  gas. 

Theoretically,  however,  the  laser  oscillation  gain  is 
proportional  to  the  minus  (3/2)th  power  of  the  abso- 
lute  temperature  T,  and  thus  the  lasergas  must  be  for- 
cibly  cooled  in  order  to  raise  the  oscillation  efficiency. 

5  In  the  shown  device,  the  laser  gas  flows  through  the 
discharge  tube  1  in  the  direction  indicated  by  the  ar- 
rows,  at  a  flow  rate  of  about  1  00  m/sec,  and  is  intro- 
duced  into  the  cooling  unit  8,  to  remove  heat,  mainly 
attributable  to  the  electric  discharge,  from  the  laser 

10  gas.  The  blower  9  compresses  the  cooled  laser  gas, 
and  the  compressed  laser  gas  is  passed  through  a 
cooling  unit  7  before  being  fed  into  the  discharge  tube 
1.  This  is  necessary  in  order  to  remove  compression 
heat  produced  in  the  blower  9,  by  the  cooling  unit  7, 

15  before  the  gas  is  again  fed  into  the  discharge  tube  1  . 
These  cooling  units  7  and  8  are  well  known  in  the  art, 
and  thus  a  detailed  description  thereof  is  omitted. 

Figure  5  shows  the  construction  of  a  turbo  blower 
used  as  the  blower  9.  As  shown  in  the  Figure,  an  im- 

20  peller  16  and  a  shaft  26  are  mechanically  connected, 
and  a  rotor  17  is  mounted  on  the  shaft  26.  The  rotor 
17  and  a  stator  18  constitute  a  motor  by  which  the  im- 
peller  16  is  rotated  at  a  high  speed  of  about  100,000 
rpm.  In  contrast  with  a  low-speed  rotation  Roots 

25  blower,  therefore,  the  reduction  of  the  volume  is  in- 
versely  proportional  to  the  rotational  frequency.  Fur- 
ther,  rolling-contact  bearings  19  and  20  are  used  for 
supporting  the  shaft  26,  and  since  the  turbo  blower 
rotates  at  high  speed,  the  rolling-contact  bearings  19 

30  and  20  are  lubricated  by  an  oil-jet  or  oil-air  lubrication 
method  in  such  a  manner  that  oil  is  supplied  to  the 
bearings  at  predetermined  intervals. 

In  the  oil  supply  unit  21  shown  in  Fig.  5,  the  oil  is 
atomized  by  gas  and  supplied  to  the  rolling-contact 

35  bearings  19  and  20  through  passages  22  and  23. 
With  this  arrangement,  the  laser  gas  is  sucked 

from  the  cooling  unit  8  into  the  turbo  blower,  as  indi- 
cated  by  an  arrow  81  ,  and  is  discharged  from  the  tur- 
bo  blower  into  the  cooling  unit  7,  as  indicated  by  an 

40  arrow  71  . 
The  conventional  laser  oscillator  device  shown  in 

Figs.  4  and  5  has  the  following  problems. 
First,  since  oil  is  used  as  a  lubricant,  oil  compo- 

nents  are  mixed  with  the  laser  gas,  and  accordingly, 
45  optical  parts  are  polluted  and  an  output  drop  or  mode 

transformation  occurs.  In  a  high-output  carbon  diox- 
ide  (C02)  gas  laser,  therefore,  the  laser  gas  is  contin- 
ually  replaced,  which  accounts  for  a  large  part  of  the 
running  cost.  Nevertheless,  the  optical  parts  still 

so  must  be  periodically  replaced  or  cleaned,  and  thus 
the  maintenance  work  is  labor-consuming. 

Second,  if  too  much  oil  is  supplied,  the  efficiency 
of  the  bearings  may  be  lowered  due  to  disturbances 
in  the  flow  of  the  oil  in  the  bearings,  and  further,  the 

55  temperature  thereof  is  affected.  Accordingly,  the  oil 
supply  unit  requires  intensive  control,  which  entails  a 
substantial  increase  in  costs. 

Third,  the  bore  of  the  oil  passage  is  very  small, 
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and  therefore,  is  easily  blocked  by  clogging,  whereby 
it  becomes  impossible  to  supply  oil  to  the  bearings, 
resulting  in  bearing  seizure. 

Accordingly,  the  present  inventors  previously 
filed  an  application  (Japanese  Patent  Application  No. 
63-148918)  in  which  a  grease  lubrication  method  was 
proposed,  to  preventa  pollution  of  the  laser  gas  by  oil 
mist.  The  use  of  grease  for  the  lubrication  ensures 
that  only  an  irreducible  minimum  amount  of  oil  es- 
capes,  and  therefore,  optical  parts  and  the  like  are 
not  polluted  by  oil.  Accordingly,  the  laser  output  and 
beam  characteristics  will  not  be  deteriorated,  and 
only  a  predetermined  amount  of  grease  need  be 
sealed  in  the  bearings  at  the  time  of  the  assembling 
thereof.  Accordingly,  the  need  for  a  continual  supply 
of  lubricant,  and  maintenance  work,  such  as  oiling, 
becomes  unnecessary. 

If  the  turbo  blower  is  rotated  at  a  high  speed  (e.g., 
a  DmN  value  of  800,000  or  more),  however,  the 
grease  is  expelled  and  forced  out  of  the  bearings  by 
the  centrifugal  force  created  by  the  rotation  of  the  in- 
ner  race,  retainer,  and  rolling  members  thereof,  since 
the  amount  of  grease  sealed  therein  accounts  for 
30%  to  50%  of  the  space  inside  the  bearings.  Accord- 
ingly,  the  amount  of  grease  retained  between  the  roll- 
ing-contact  surface  of  the  inner  or  outer  race  and  the 
rolling  members  is  greatly  reduced  and  cannot  with- 
stand  a  prolonged  operation,  and  thus  the  grease 
must  be  periodically  replaced  or  resupplied.  During 
this  replacement  or  resupply,  the  laser  oscillator  de- 
vice  must  be  stopped  to  allow  the  turbo  blower  to  be 
removed  and  disassembled. 

Moreover,  when  the  amount  of  grease  retained 
becomes  too  small,  the  fatigue  life  of  the  bearings  is 
shortened  due  to  an  increased  friction  between  the 
rolling-contact  surfaces  attributable  to  an  insufficient 
lubrication,  which  friction  produces  heat,  and  thus 
the  bearings  themselves  must  be  replaced. 

In  the  grease  lubrication  method,  therefore,  the 
amount  of  grease  sealed  therein  must  be  strictly  con- 
trolled.  If  this  is  not  done,  the  grease  cannot  produce 
the  intended  lubrication  effect,  and  further,  the  above 
problems  arise. 

The  present  invention  has  been  created  in  con- 
sideration  of  the  above-described  circumstances, 
and  an  object  thereof  is  to  provide  a  turbo  blower  for 
a  laser  device  and  a  laser  oscillator  device,  in  which 
reduction  of  the  grease  for  lubrication  sealed  be- 
tween  the  rolling-contact  surfaces  of  an  inner  or  outer 
race  and  the  rolling  members  can  be  prevented,  and 
the  service  life  of  the  bearings  can  be  lengthened 
without  periodically  resupplying  or  replacing  the 
grease. 

JP-A-58-14589  discloses  a  turbo  blower  for  a  las- 
erdevice  comprising  a  shaft  having  an  impelleron  the 
extreme  end  thereof,  a  pair  of  bearings  supporting 
the  shaft,  and  a  motor  for  rotating  the  shaft;  and  ac- 
cording  to  the  present  invention,  such  a  blower  is 

characterised  in  that  the  axis  of  rotation  of  the  shaft 
is,  in  use,  parallel  to  the  ground;  spaces  for  retaining 
grease  are  formed  on  either  side  of  the  bearings, 

5  whereby  non-contact  seal  portions  are  provided  for 
preventing  the  grease  from  flowing  out  of  the  spaces; 
and  the  spaces  and  spaces  inside  the  bearings  are 
filled  with  the  grease. 

This  blower  is  preferably  used  in  a  gas  circulating 
10  device  for  a  laser  oscillator. 

Preferably  an  inner  race,  a  retainer,  and  rolling 
members,  etc.  rotate  as  the  shaft  rotates,  and  the 
grease  in  the  bearings  is  urged  away  from  the  bear- 
ings  by  the  centrifugal  force  of  the  rotation.  Never- 

15  theless,  the  grease  is  prevented  from  flowing  out  of 
the  inside  spaces  by  the  non-contact  seal  portions  on 
either  side  of  the  bearings,  and  thus  the  amount  of 
grease  held  between  the  rolling-contact  surfaces  of 
the  inner  and  outer  races  and  the  rolling  members  is 

20  not  reduced. 
In  the  accompanying  drawings: 
Fig.  1  is  a  diagram  showing  the  construction  of  a 
turbo  blower  for  a  laser  output  of  about  1  kW,  ac- 
cording  to  one  embodiment  of  the  present  inven- 

25  tion; 
Fig.  2  is  a  diagram  showing  the  construction  of  a 
turbo  blower  for  a  laser  device  with  a  laser  output 
of  about2  kW,  according  to  another  embodiment 
of  the  present  invention; 

30  Fig.  3  is  a  diagram  showing  the  construction  of  a 
turbo  blower  for  a  laser  according  to  still  another 
embodiment  of  the  present  invention; 
Fig.  4  is  a  diagram  showing  the  general  arrange- 
ment  of  a  conventional  carbon  dioxide  (C02)  gas 

35  laser  oscillator  device;  and 
Fig.  5  is  a  diagram  showing  the  arrangement  of 
a  conventional  turbo  blower  for  a  laser  device. 
One  embodiment  of  the  present  invention  will 

now  be  described  with  reference  to  the  drawings. 
40  Figure  1  is  a  diagram  showing  the  construction 

of  a  turbo  blower  for  a  laser  device  with  a  laser  output 
of  about  1  kW,  according  to  one  embodiment  of  the 
present  invention.  Note,  like  numerals  refer  to  like 
components  in  Figs.  1  and  5,  and  therefore,  a  descrip- 

45  tion  of  those  components  is  omitted.  Although  a  cen- 
trifugal  impeller  is  illustrated  as  an  impeller  16  in  this 
case,  it  may  be  replaced  with  a  mixed-flow  impeller 
or  axial-flow  impeller. 

The  arrangement  of  the  present  embodiment  dif- 
50  fers  essentially  from  the  conventional  turbine  in  that 

non-contact  seal  portions  35,  36,  37  and  38  for  pre- 
venting  a  run-off  of  grease  are  arranged  on  either 
side  of  rolling-contact  bearings  19  and  20,  and  that 
spaces  31  ,  32,  33  and  34  for  grease  retention  are  de- 

55  fined  by  these  non-contact  seal  portions.  These 
spaces  and  the  inside  spaces  of  the  bearings  are  ap- 
proximately  packed  full  with  the  grease.  The  non- 
contact  seal  portions  35,  36,  37  and  38,  which  utilize 
the  high-speed  rotation  of  a  shaft  26,  function  with  a 
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non-contact  gap  of  about  0.2  mm,  and  the  grease 
used  may  be  a  lithium  grease  or  sodium  grease.  With 
this  arrangement,  the  inside  spaces  of  the  bearings 
are  always  filled  with  the  grease.  In  the  present  em- 
bodiment,  moreover,  the  axis  of  rotation  of  the  shaft 
26  extends  in  parallel  to  the  ground,  i.e.,  the  turbo 
blower  is  installed  horizontally,  and  thus  the  grease  is 
efficiently  collected  in  the  spaces  31,  32,  33  and  34. 

The  service  life  of  a  turbo  blower  having  a  con- 
ventional  construction  ranges  from  500  to  1,000 
hours.  According  to  the  turbo  blower  of  the  present 
embodiment,  however,  a  service  life  of  5,000  to 
1  5,000  hours  can  be  obtained.  Also,  a  resupply  or  re- 
placement  of  the  grease,  which  is  conventionally  per- 
formed  at  regular  intervals,  is  not  required,  and  thus 
the  reliability  and  maintenance  efficiency  of  the  turbo 
blower  are  greatly  improved. 

The  turbo  blower  of  Fig.  1  ,  which  is  applied  to  a 
laser  oscillator  device  with  an  output  of  about  1  kW, 
may  use  a  large-sized  impeller  to  obtain  a  higher  out- 
put.  From  the  viewpoint  of  cost,  however,  it  is  advis- 
able  to  use  the  same  impeller.  Figure  2  shows  a  turbo 
blower  for  a  laser  device  with  an  output  of  about  2  kW. 
In  this  drawing,  the  bearings  of  the  turbo  blower, 
which  are  identical  to  those  shown  in  Fig.  1,  are  omit- 
ted.  In  Fig.  2,  arrows  82  and  83  indicate  directions  in 
which  a  laser  gas  flows  from  a  cooling  unit  8  to  the 
turbo  blower.  Two  impellers  16a  and  16b  are  attached 
to  the  right  and  left  ends,  respectively,  of  a  shaft,  and 
in  this  arrangement,  the  two  impellers  16a  and  16b 
can  be  rotated  by  bearings  and  a  drive  motor  as  one 
set,  so  that  the  cost  performance  is  high.  The  motor 
is  composed  of  a  rotor  1  7  and  a  stator  18.  In  this  case, 
the  impellers  are  mounted  on  the  same  shaft,  so  that 
fluctuations  of  load  in  the  thrust  direction  cancel  one 
another,  the  thrust  load  becomes  very  small,  the  sta- 
bility  is  improved,  and  the  service  life  is  considerably 
lengthened. 

Referring  to  Fig.  3,  another  embodiment  of  the 
present  invention  will  be  described.  In  the  present 
embodiment,  an  oil  film  damper  is  mounted  around 
the  bearings  of  the  turbo  blower,  whereby  vibration  of 
the  bearings  is  absorbed.  The  oil  film  damper  is  com- 
posed  of  sleeves  39  and  40,  oil  filled  between  a  hous- 
ing  42  and  the  sleeves  39  and  40,  and  O-rings  43,  44, 
45  and  46.  The  respective  inner  races  of  the  rolling- 
contact  bearings  1  9  and  20  are  fixed  to  a  shaft  26,  and 
the  outer  races  are  fixed  to  the  sleeves  39  and  40,  re- 
spectively.  A  gap  of  10  to  100  urn,  formed  between 
the  housing  42  and  the  sleeves  39  and  40,  is  filled 
with  grease  or  oil.  The  O-rings  43,  44,  45  and  46 
serve  to  block  the  ingress  of  the  grease  or  oil  filling 
the  gap  into  the  laser  gas.  The  sleeves  39  and  40  are 
provided  with  non-contact  seal  portions  47  and  48, 
respectively,  which  are  similar  to  those  shown  in  Fig. 
1,  and  further,  non-contact  seal  portions  49  and  50 
are  arranged  on  a  part  of  the  housing  42.  With  this 
arrangement,  vibration  produced  when  an  impeller 

16  and  the  shaft  26  rotate  is  damped  by  a  hydrody- 
namic  damping  effect  of  the  oil  film  damper,  and  the 
grease  is  prevented  from  flowing  out  of  spaces  on 

5  either  side  of  the  bearings  by  the  non-contact  seal 
portions  47,  48,  49  and  50.  These  non-contact  seal 
portions  alternatively  may  be  provided  on  either  side 
of  the  sleeves  39  and  40. 

Although  rolling-contact  bearings  have  been  de- 
10  scribed  in  connection  with  the  aforementioned  em- 

bodiments,  they  may  be  replaced  with  ball  bearings 
or  roller  bearings.  Further,  ceramic  bearings  formed 
of  a  ceramic  material  may  be  used  for  this  purpose. 

The  non-contact  seal  portions  of  the  present  em- 
15  bodiment  may  be  composed  of  labyrinth  seals  since, 

although  the  labyrinth  seals  are  complicated  in  con- 
struction,  they  are  an  efficient  means  of  grease  seal- 
ing. 

As  described  above,  the  bearings  of  the  blower 
20  are  of  a  grease-lubrication  type  such  that  the  spaces 

on  either  side  of  the  bearings  are  filled  with  grease, 
and  thus  a  periodical  inspection  and  replacement  of 
the  grease  or  a  replacement  of  the  bearings  is  not  re- 
quired.  Moreover,  it  is  unnecessary  to  control  the 

25  amount  of  sealed  grease  at  the  time  of  grease  filling. 
Accordingly,  a  turbo  blower  having  an  improved  reli- 
ability  and  maintenance  efficiency  can  be  provided 
for  a  laser  device. 

Furthermore,  as  is  obvious,  a  supply  unit  is  not 
30  required,  and  accordingly,  the  cost  of  the  device  is  re- 

duced. 

Claims 
35 

1.  A  turbo  blower  for  a  laser  device  comprising  a 
shaft  (26)  having  an  impeller  (16)  on  the  extreme 
end  thereof,  a  pair  of  bearings  (19,20)  supporting 
the  shaft,  and  a  motor  (17,18)  for  rotating  the 

40  shaft;  characterised  in  that  the  axis  of  rotation  of 
the  shaft  is,  in  use,  parallel  to  the  ground;  spaces 
(31  ,32,33,34)  for  retaining  grease  are  formed  on 
either  side  of  the  bearings,  whereby  non-contact 
seal  portions  (35,36,37,38)  are  provided  for  pre- 

45  venting  the  grease  from  flowing  out  of  the 
spaces;  and  the  spaces  and  spaces  inside  the 
bearings  are  filled  with  the  grease. 

2.  A  turbo  blower  according  to  claim  1  ,  wherein  the 
so  shaft  (26)  is  provided  with  two  impellers 

(16a,16b)  so  that  a  reverse  thrust  load  is  applied 
to  the  shaft. 

3.  A  turbo  blower  according  to  claim  1  or  claim  2, 
55  wherein  the  bearings  are  provided  with  an  oil  film 

damper  (39,40). 

4.  A  turbo  blower  according  to  any  one  of  the  pre- 
ceding  claims,  wherein  the  bearings  (19,20)  are 
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ball  bearings. 

5.  A  turbo  blower  according  to  any  one  of  claims  1 
to  3,  wherein  the  bearings  are  roller  bearings. 

6.  A  turbo  blower  according  to  any  one  of  claims  1 
to  3,  wherein  the  bearings  are  ceramic  bearings. 

7.  A  laser  oscillator  device  comprising  a  discharge 
tube  (1  )  for  effecting  laser  excitation  by  means  of 
a  gas  discharge,  an  optical  resonator  for  laser  os- 
cillation,  and  a  gas  circulating  device  fora  forced 
cooling  of  a  laser  gas  by  means  of  a  cooling  unit 
(7,8)  and  a  blower  according  to  any  one  of  the 
preceding  claims. 

8.  A  laser  oscillator  device  according  to  claim  7, 
wherein  the  laser  excitation  is  caused  by  a  high- 
frequency  gas  discharge. 

Patentanspruche 

1.  Turbogeblase  fur  eine  Laservorrichtung  miteiner 
Welle  (26)  mit  einem  Geblaserad  (16)  am  aulie- 
ren  Ende,  zwei  Lagern  (19,20)  zum  Abstutzen 
der  Welle  und  einem  Motor  (17,  18)  fur  den  An- 
trieb  der  Welle,  dadurch  gekennzeichnet,  dali  die 
Rotationsachse  der  Welle  im  Betrieb  parallel 
zum  Erdboden  ist,  dali  Hohlraume  (31,32,33,34) 
zur  Aufnahme  von  Fett  auf  jeder  Seite  der  Lager 
ausgebildet  sind,  wodurch  beruhrungsfreie 
Dichtabschnitte  (35,36,37,38)  vorgesehen  sind, 
urn  das  Austreten  von  Fett  aus  den  Hohlraumen 
zu  verhindern  und  dali  die  Hohlraume  und  die 
Hohlraume  innerhalb  der  Lager  mit  Fett  gefullt 
sind. 

2.  Turbogeblase  nach  Anspruch  1  ,  bei  dem  die  Wel- 
le  (26)  mit  zwei  Geblaseradern  (16a,  16b)  verse- 
hen  ist,  so  dali  eine  Umkehrschubkraft  auf  die 
Welle  ausgeubt  wird. 

3.  Turbogeblase  nach  Anspruch  1  oder  2,  bei  dem 
die  Lager  mit  einer  Olfilmdampfung  (39,40)  ver- 
sehen  sind. 

4.  Turbogeblase  nach  einem  der  vorhergehenden 
Anspruche,  bei  dem  die  Lager  (1  9,20)  Kugellager 
sind. 

5.  Turbogeblase  nach  einem  der  Anspruche  1  bis  3, 
bei  dem  die  Lager  Walzlager  sind. 

6.  Turbogeblase  nach  einem  der  Anspruche  1  bis  3, 
bei  dem  die  Lager  keramische  Lager  sind. 

7.  Laser-Oszillator-Vorrichtung  mit  einem  Entla- 

dungsrohr  (1)  mit  Laseranregung  mittels  einer 
Gasentladung,  mit  einem  optischen  Resonator 
fur  die  Laseroszillation  und  einem  Gaskreislauf 

5  fur  ein  Zwangskuhlen  des  Lasergases  mittels  ei- 
ner  Kuhleinheit  (7,8)  und  mit  einem  Geblase  ge- 
mali  einem  der  vorhergehenden  Anspruche. 

8.  Laser-Oszillator-Vorrichtung  nach  Anspruch  7, 
10  bei  der  die  Laseranregung  durch  eine  Hochfre- 

quenz-Gasentladung  veranlalit  ist. 

Revendications 
15 

1  .  Turbosouff  lante  pour  un  dispositif  laser  compre- 
nant  un  arbre  (26)  ayant  une  helice  (16)  sur  son 
extremite,  une  paire  de  paliers  (19,20)  suppor- 
tant  I'arbre,  et  un  moteur  (17,18)  pour  faire  tour- 

20  ner  I'arbre;  caracterisee  en  ce  que  I'axe  de  rota- 
tion  de  I'arbre  est,  en  utilisation,  parallele  au  sol; 
des  espaces  (31  ,  32,  33,  34)  pour  retenir  la  grais- 
se  sont  formes  sur  chaque  cote  des  paliers,  de 
sorte  que  des  parties  d'etancheite  sans  contact 

25  (35,  36,  37,  38)  sont  creees  pour  empecher  la 
graisse  de  s'ecouler  a  I'exterieur  des  espaces;  et 
les  espaces  a  I'interieur  des  paliers  sont  remplis 
avec  la  graisse. 

30  2.  Turbosouff  lante  selon  la  revendication  1,  dans 
laquelle  I'arbre  (26)  est  prevu  avec  deux  helices 
(16a,  16b)  de  facon  qu'une  charge  de  poussee  in- 
verse  soit  appliquee  a  I'arbre. 

35  3.  Turbosouff  lante  selon  la  revendication  1  ou  la  re- 
vendication  2,  dans  laquelle  les  paliers  sont  pre- 
vus  avec  un  amortisseur  a  film  d'huile  (39,  40). 

4.  Turbosouff  lante  selon  I'une  quelconque  des  re- 
40  vendications  precedentes,  dans  laquelle  les  pa- 

liers  (19,  20)  sont  des  roulements  a  billes. 

5.  Turbosouff  lante  selon  I'une  quelconque  des  re- 
vendications  1  a  3,  dans  laquelle  les  paliers  sont 

45  des  roulements  a  rouleaux. 

6.  Turbosouff  lante  selon  I'une  quelconque  des  re- 
vendications  1  a  3,  dans  laquelle  les  paliers  sont 
des  paliers  ceramiques. 

50 
7.  Dispositif  oscillateur  laser  comprenantun  tube  a 

decharge  (1)  pour  effectuer  une  excitation  laser 
au  moyen  d'une  decharge  de  gaz,  un  resonateur 
optique  pour  une  oscillation  laser,  et  un  dispositif 

55  de  circulation  de  gaz  pour  un  ref  roidissement  for- 
ce  d'un  gaz  laser  au  moyen  d'une  unite  de  ref  roi- 
dissement  (7,  8)  et  d'une  soufflante  selon  I'une 
quelconque  des  revendications  precedentes. 

5 
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Dispositif  oscillateur  laser  selon  la  revendication 
(7),  dans  lequel  I'excitation  laser  est  provoquee 
par  une  decharge  de  gaz  a  haute  frequence. 
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