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Description 

Background  of  the  Invention 

The  present  invention  relates  to  a  non-handle 
type  tool  chuck,  and  more  particularly  relates  to 
improvement  in  construction  of  a  chuck  for  firmly 
holding  a  tool  such  as  a  drill  bit  or  a  driver  bit  of 
electric  work  devices  without  assistance  by  a  chuck 
handle. 

One  typical  example  of  such  a  non-handle  type 
tool  chuck  is  proposed  in  Japanese  Utility  Model 
Laid-open  Sho.  63-189509.  The  tool  chuck  of  this 
earlier  application  includes  a  chuck  body  which 
slidably  holds  a  plurality  of  clamping  jaws  in  its 
front  center  section  in  a  coaxial  and  oblique  ar- 
rangement.  The  jaws  are  placed  in  outward  screw 
engagement  in  their  proximal  sections  with  a  screw 
ring  inserted  over  the  chuck  body  and  this  screw 
ring  is  outwardly  in  screw  engagement  with  an 
operation  sleeve  idly  inserted  over  the  chuck  body 
for  manual  operation. 

As  the  operation  sleeve  is  manually  rotated,  the 
screw  ring  is  driven  into  rotation  for  convergent, 
collective  sliding  of  the  jaws  via  screw  feeding  and 
the  collected  jaws  clamp  a  tool  in  position. 

With  the  above-described  construction,  manual 
rotation  of  the  operation  sleeve  is  amplified  by  the 
screw  feeding  operation  of  the  screw  ring  and 
converted  into  the  convergent,  collective  sliding  of 
the  clamping  jaws.  This  mechanism,  however,  can- 
not  provide  the  tool  chuck  with  high  degree  of 
clamping  force  which  is  equivalent  to  that  exhibited 
by  a  handle  type  tool  chuck.  Its  insufficient  clamp- 
ing  force  tends  to  allow  easy  development  of  play, 
or  to  say  the  least  loosening,  between  the  jaws  and 
the  tool,  thereby  making  the  tool  chuck  quite  un- 
suited  for  use  under  high  torque  conditions.  Further 
in  use,  seizure  tends  to  occur  at  contact  spots 
between  the  chuck  body  and  the  operation  sleeve, 
thereby  seriously  hindering  smooth  manual  rotation 
of  the  operation  sleeve. 

A  non-handle  type  tool  chuck  according  to  the 
first  part  of  the  appended  claim  1  is  disclosed  in 
GB-A-2'236'968.  In  order  to  amplify  the  torque  be- 
ing  manually  applied  to  the  operation  sleeve  for 
strongly  clamping  a  tool  between  the  jaws,  the 
power  transmission  unit  includes  a  cycloidal  gear 
arrangement  comprising  two  cooperating  gear  rings 
which  have  slightly  different  teeth  numbers  and  are 
eccentrically  mounted  with  respect  to  each  other  in 
a  common  radial  plane.  Although  higher  clamping 
forces  can  be  obtained  with  such  a  system  loosen- 
ing  or  play  may  however  be  caused  by  vibration  in 
a  heavy  duty  tool  chuck. 

Summary  of  the  Invention 

It  is  the  basic  object  of  the  present  invention  to 
provide  a  tool  chuck  which  can  exhibit  significantly 

5  high  degree  of  clamping  force.  It  is  another  object 
of  the  present  invention  to  provide  a  heavy  duty 
tool  chuck  free  of  problems  caused  by  play,  loos- 
ening  and/or  seizure  between  cooperating  ele- 
ments. 

io  A  tool  chuck  in  accordance  with  the  basic 
aspect  of  the  present  invention  is  defined  in  claim 
1.  The  dependent  claims  define  particular  embodi- 
ments  of  this  invention. 

15  Brief  description  of  the  drawings 

Fig.  1  is  a  side  view,  partly  in  section,  of  one 
embodiment  of  the  tool  chuck  in  accordance 
with  the  present  invention  in  a  position  before 

20  clamping  a  tool, 
Fig.  2  is  a  section  taken  along  a  line  II  -  II  in  Fig. 
1, 
Fig.  3  is  a  side  view,  partly  in  section,  of  the  tool 
chuck  shown  in  Figs.  1  and  2  in  a  position  just 

25  after  clamping  a  tool, 
Fig.  4  is  a  section  taken  along  a  line  IV  -  IV  in 
Fig.  3,  and 
Fig.  5  is  and  enlarged  fragmentary  view  of  the 
cycloidal  gear  meshing  between  the  input  and 

30  output  rings  used  for  the  tool  chuck  shown  in 
Figs.  1  and  2. 

Description  of  the  preferred  embodiments 

35  One  embodiment  of  the  tool  chuck  in  accor- 
dance  with  the  present  invention  is  shown  in  Figs. 
1  and  2  in  a  position  before  clamping  a  tool.  As 
stated  above,  a  tool  chuck  1  includes,  as  major 
elements,  a  chuck  body  2  of  tubular  construction,  a 

40  plurality  of  clamping  jaws  4  slidably  accommo- 
dated  in  the  chuck  body  2,  and  operation  sleeve  8 
idly  inserted  over  the  chuck  body  2,  and  input  ring 
12  idly  and  eccentrically  inserted  into  the  operation 
sleeve  8,  a  fixer  ring  13  inserted  into  the  operation 

45  sleeve  8,  an  output  ring  7  inserted,  in  one  body, 
into  the  fixer  ring  13  in  selective  meshing  engage- 
ment  with  the  input  ring  12,  and  a  screw  ring  6 
inserted,  in  one  body,  into  the  output  ring  7  in 
meshing  engagement  with  the  clamping  jaws  4. 

50  More  specifically  as  shown  in  Fig.  1,  the  chuck 
is  provided  in  its  intermediate  section  with  an  an- 
nular  cutout  5.  The  chuck  body  2  is  further  pro- 
vided  in  the  front  section  with  a  plurality  of  guide 
holes  3  for  sliding  movement  of  the  clamping  jaws 

55  4.  In  the  case  of  the  illustrated  embodiment,  three 
sets  of  guide  holes  3  are  coaxially  arranged  around 
the  center  axis  B  of  the  chuck  body  2  at  equal 
angular  intervals.  The  guide  holes  3  are  arranged 
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collectively  and  convergently  forwards. 
The  clamping  jaws  4  are  slidably  accommo- 

dated  in  the  respective  guide  holes  3  in  the  chuck 
body  2  and  each  provided  in  the  proximal  section 
with  an  outer  gear  teeth  4. 

The  screw  ring  6  is  idly  arranged  in  the  annular 
cutout  5  formed  in  the  intermediate  section  of  the 
chuck  body  2.  This  screw  ring  6  is  of  a  splittable 
construction  made  up  of  a  pair  of  ring  halves  6  b. 
These  ring  halves  6b  are  force  inserted  into  the 
output  ring  7.  The  screw  ring  6  is  provided  with  an 
inner  gear  teeth  6a  which  is  kept  in  meshing  en- 
gagement  with  the  outer  gear  teeth  4a  of  the 
clamping  jaws  4.  Following  the  principle  of  screw 
feeding,  rotation  of  the  screw  ring  6  causes  forward 
or  rearward  sliding  movement  of  the  clamping  jaws 
4  along  the  guide  holes  3  in  the  chuck  body  2. 

The  operation  sleeve  8  is  idly  inserted  over  the 
front  section  of  the  chuck  body  2  and  its  rear 
section  spacedly  surrounds  the  fixer  ring  6.  A  hold- 
er  ring  9  is  fixedly  inserted  over  the  rear  section  of 
the  chuck  body  2  so  that  the  rear  end  of  the 
operation  sleeve  8  idly  embraces  the  front  end  of 
the  holder  ring  9.  An  annular  outer  step  is  formed 
on  the  front  end  of  the  chuck  body  2  and  an 
annular  inner  step  is  formed  on  the  front  end  of  the 
operation  sleeve  8  so  that  a  impulsion  ring  10  is 
fixedly  interposed  between  the  two  steps.  This  im- 
pulsion  sleeve  10  made  of  an  elastic  material  such 
as  synthetic  resin  functions  to  reduce  frictional 
resistance  between  the  chuck  body  2  and  the  op- 
eration  sleeve  8,  thereby  effectively  preventing  sei- 
zure  between  these  cooperating  elements.  For  sta- 
ble  placement  between  the  steps,  the  impulsion 
sleeve  10  is  provided  with  an  annular  slot  10a 
which  enables  radial,  expansive,  elastic  deforma- 
tion  of  the  entire  sleeve  configuration.  As  later 
described  in  more  detail,  this  elastic  deformation  of 
the  impulsion  sleeve  10  is  utilized  for  adjustement 
of  the  intensity  of  cycloidal  meshing  engagement 
between  the  input  and  output  rings  12,  7.  Further, 
the  impulsion  sleeve  10  also  operates  as  a  stopper 
for  the  input  ring  12. 

A  power  transmission  unit  11  is  interposed 
between  the  screw  ring  6  and  the  operation  sleeve 
8.  The  power  transmission  unit  11  includes  the 
screw  ring  6,  the  output  ring  7,  the  input  ring  12, 
the  fixer  ring  13  and  an  additional  fixer  ring  14 
which  is  kept  in  fixed  pressure  contact  with  the 
outer  periphery  of  the  intermediate  section  of  the 
chuck  body  2. 

As  shown  in  Fig.  2,  the  center  axis  C  of  the 
operation  sleeve  8  is  deviated  from  the  center  axis 
B  of  the  chuck  body  2  by  a  distance  "e".  The  input 
ring  12  is  idly  inserted  within  the  inner  periphery  15 
of  the  operation  sleeve  8  so  that  rotation  of  the 
operation  sleeve  8  about  the  center  axis  C  should 
cause  corresponding  revolution  of  the  input  ring  12 

about  the  same  center  axis  C. 
The  input  ring  12  is  provided  on  its  intermedi- 

ate  section  with  an  outer  flange  18  and  a  washer 
type  holder  ring  19  is  idly  inserted  over  the  front 

5  section  of  the  chuck  body  2  at  a  position  between 
the  rear  end  of  the  impulsion  sleeve  10  and  the 
front  end  of  the  input  ring  12  so  that  a  plurality  of 
thrust  balls  20  are  held  between  the  outer  flange  18 
on  the  input  ring  12  and  the  holder  ring  19  for  free 

io  rolling.  A  plurality  of  recesses  21  are  formed  in  the 
rear  face  of  the  outer  flange  18  on  the  input  ring  12 
and  corresponding  number  of  pins  22  are  arranged 
on  the  front  end  of  the  fixer  ring  13  in  engagement 
with  the  respective  recesses  21  in  the  outer  flange 

is  18.  The  size  of  each  pin  22  is  chosen  to  allow 
revolution  of  the  input  ring  12.  Stated  otherwise, 
this  pin-recess  engagement  allows  revolution  of  the 
input  ring  12  about  the  center  axis  B  but  prohibits 
rotation  of  the  latter  about  the  center  axis  C.  Fur- 

20  ther,  the  input  ring  12  is  externally  provided  on  its 
rear  section  with  cycloidal  gear  teeth  17  as  best 
seen  in  Fig.  2. 

The  output  ring  7  is  inserted,  in  one  body,  into 
the  fixer  ring  13  and  internally  provided  on  its  front 

25  section  with  cycloidal  gear  teeth  16  which  come 
into  selective  meshing  engagement  with  the 
cycloidal  gear  teeth  17  on  the  input  ring  12.  In  this 
cycloidal  gear  arrangement,  the  tip  of  each  gear 
tooth  is  rounded  for  smooth  sliding  at  inter-teeth 

30  engagement.  It  should  be  noted  that  the  gear  teeth 
16  are  different  in  their  tooth  number  from  the  gear 
teeth  17.  When  the  operation  sleeve  8  is  manually 
rotated,  the  eccentric  arrangement  of  its  inner  pe- 
riphery  15  drives  the  input  ring  12  for  revolution 

35  about  the  center  axis  B.  Then,  the  above-described 
difference  in  tooth  number  in  the  cycloidal  gear 
arrangement  causes  corresponding  rotation  of  the 
input  ring  12  about  the  center  axis  C  over  a  rotation 
angle  commensurate  with  the  difference  in  tooth 

40  number.  Thus,  the  rotation  of  the  input  ring  12  is 
greatly  decelerated  from  the  rotation  of  the  opera- 
tion  sleeve  8.  Stated  otherwise,  output  torque  of  the 
input  ring  12  is  much  amplified  from  the  input 
torque  of  the  operation  sleeve  8. 

45  Assuming  that  the  output  ring  7  has  68 
cycloidal  teeth  and  the  input  ring  12  has  65  teeth, 
the  difference  in  tooth  number  is  equal  to  3.  Then, 
the  deceleration  ratio  is  equal  to  3teeth  /  65teeth  = 
1  /  21.6.  This  deceleration  ratio  leads  to  high  de- 

50  gree  of  torque  amplification  and  a  large  torque  is 
taken  out  of  the  output  ring  7. 

As  stated  above,  the  intensity  of  meshing  en- 
gagement  between  the  cycloidal  gear  teeth  16  and 
17  is  adjusted  by  the  design  of  the  impulsion 

55  sleeve  10.  More  specifically,  the  material  for  the 
impulsion  sleeve  10  as  well  as  the  shape  and 
depth  of  its  annular  slot  10a  are  factors  to  influence 
the  intensity  of  meshing  engagement. 
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The  second  fixer  ring  14  arranged  behind  the 
first  fixer  ring  13  has  an  inner  flange  at  its  front  end 
and  the  rear  face  of  this  inner  flange  forms  an 
annular  abutment  23  extending  normal  to  the  cen- 
ter  axis  B  of  the  chuck  body  2.  A  like  annular 
abutment  24  is  formed  on  the  chuck  body  2.  At 
clamping  of  a  tool  A,  reaction  from  the  clamping 
jaws  4  forces  the  screw  ring  6  to  move  rearwards 
and,  as  a  consequence,  brings  the  two  abutments 
23  and  24  into  pressure  contact  with  each  other  via 
the  second  fixer  ring  14.  That  is,  the  fixer  ring  14  is 
locked  to  the  chuck  body  2  so  that  its  free  rotation 
should  be  prohibited. 

An  elastic  ring  25  is  force  inserted  into  the  rear 
end  of  the  operation  sleeve  8.  This  elastic  ring  25 
is  provided  on  its  inner  periphery  with  a  number  of 
elastic  tongues  26  which  are  in  engagement  with 
corresponding  number  of  depressions  27  formed  in 
the  rear  end  of  the  second  fixer  ring  14.  When  the 
operation  sleeve  8  is  rotated,  this  tongue-  depres- 
sion  engagement  operates  to  cancel  the  pressure 
contact  between  the  second  fixer  ring  14  and  the 
chuck  body  2  at  the  abutments  23  and  24.  A  thin 
ring  28  is  secured  to  the  inner  periphery  of  the 
operation  sleeve.  The  ring  28  is  made  of  a  syn- 
thetic  resin  of  low  friction  coefficient  and  used  for 
lubrication  between  the  operation  ring  8  and  the 
first  fixer  ring  13.  For  example,  the  ring  28  is  made 
of  a  synthetic  resin  product  sold  under  a  commer- 
cial  name  "Teflon". 

With  the  above-described  construction,  the  tool 
chuck  1  in  accordance  with  the  present  invention 
operates  as  follows. 

Just  before  commencement  of  the  clamping 
operation,  the  entire  system  assumes  the  position 
shown  in  Figs.  1  and  2.  In  this  position,  the  holder 
ring  9  is  held  unmovable  and  the  operation  sleeve 
8  is  manually  rotated  in  the  clamping  direction. 

During  the  starting  period  of  rotation  of  the 
operation  sleeve  8,  the  clamping  jaws  4  are  still  out 
of  contact  with  the  tool  A  and  no  reaction  is  trans- 
mitted  from  the  clamping  jaws  4  to  the  power 
transmission  unit  11.  Under  this  condition,  the  sec- 
ond  fixer  ring  14  is  rotatable  about  the  chuck  body 
2.  Due  to  the  tongue-depression  engagement  be- 
ween  the  second  fixer  ring  14  and  the  elastic  ring 
25,  rotation  of  the  second  fixer  ring  14  induces 
concurrent  rotation  of  the  operation  sleeve  8,  the 
input  ring  12  and  the  first  fixer  ring  13  as  one  body. 
Thus,  the  screw  ring  6  is  driven  for  rotation  at  a 
rotation  speed  equal  to  that  of  the  operation  sleeve 
8.  Based  on  the  principle  of  screw  feeding,  the 
clamping  jaws  4  moves  collectively  forwards  to- 
ward  the  tool  A  at  a  high  speed. 

As  a  result  of  this  collective  forward  movement, 
the  clamping  jaws  4  now  clamp  the  tool  A  as 
shown  in  Fig.  3  and  reaction  from  the  tool  A  acts 
on  the  screw  ring  6  which  is  then  forced  to  move 

rearwards.  This  rearward  movement  of  the  screw 
ring  6  brings  the  abutment  23  of  the  second  fixer 
ring  14  into  pressure  contact  with  the  abutment  2 
on  the  chuck  body  2  in  order  to  provisionally  fix  the 

5  second  fixer  ring  14  in  one  body  to  the  chuck  body 
2  and  initiate  deceleration  by  the  power  transmis- 
sion  unit  1  1  . 

Under  this  condition,  rotation  of  the  operation 
sleeve  8  causes  revolution  of  the  input  ring  12 

io  about  the  center  axis  B  of  the  chuck  body  2  due  to 
the  eccentric  arrangement  of  its  inner  periphery  15 
(see  Fig.  2).  Then,  as  stated  already,  the  difference 
in  teeth  number  in  the  cycloidal  gear  arrangement 
(gear  teeth  16  and  17)  drives  the  input  ring  12  for 

is  rotation  about  the  center  axis  B  of  the  chuck  body 
2.  This  rotation  of  the  input  ring  12  is  highly  decel- 
erated  from  the  rotation  of  the  operation  sleeve  8 
and,  as  a  consequence,  the  output  torque  from  the 
input  ring  12  is  much  amplified  from  the  input 

20  torque  applied  to  the  operation  sleeve  8.  The  screw 
ring  6  is  driven  for  rotation  by  this  high  torque  via 
the  output  ring  7  so  as  to  make  the  jaws  4  clamp 
the  tool  with  high  degree  of  clamping  force. 

During  the  above-described  clamping  proce- 
25  dure,  reaction  from  the  tool  A  operates  to  cancel 

the  engagement  at  the  cycloidal  gear  arrangement. 
That  is,  the  cycloidal  gear  teeth  16  on  the  output 
ring  7  and  the  cycloidal  gear  teeth  17  on  the  input 
ring  12  tend  to  be  disengaged  from  each  other. 

30  When  the  input  torque  at  the  operation  sleeve  8 
exceeds  a  certain  limit,  pressure  contact  at  tips 
16a,  17a  between  the  gear  teeth  16  and  17  forces 
the  input  ring  12  to  move  towards  the  center  axis  B 
of  the  chuck  body  2  against  elastic  behaviour  of 

35  the  impulsion  sleeve  as  shown  in  Fig.  5.  Concur- 
rently  with  this  process,  the  impulsion  sleeve  10  is 
compressed  in  the  radial  direction  to  store  elastic 
energy  and,  as  shown  in  Fig.  4,  the  cycloidal  gear 
teeth  16  and  17  are  provisionally  placed  out  of  their 

40  meshing  engagement.  When  the  tips  16a  and  17a 
of  the  gear  teeth  16  and  17  slip  over  one  tooth 
distance  as  shown  with  a  chain  line  in  Fig.  5,  the 
energy  stored  at  the  impulsion  sleeve  10  is  re- 
leased  to  return  the  input  ring  12  to  the  initial 

45  position  shown  in  Fig.  2.  As  a  result,  the  gear  teeth 
16  and  17  are  brought  back  into  impulsive  meshing 
engagement.  As  shown  with  solid  lines  in  Fig.  5, 
meshing  engagement  between  the  gear  teeth  16 
and  17  shifts  tooth  by  tooth  through  impulsive 

50  contacts  of  their  tips  16a  and  17a. 
This  impulsive  meshing  engagement  in  the 

cycloidal  gear  arrangement  rotates  the  screw  ring  6 
slightly  in  the  clamping  direction  and  produces  a 
clamping  force  which  is  twice  or  more  as  large  as 

55  the  clamping  force  resulted  only  from  the  differ- 
ence  in  teeth  number. 
The  above-described  impulsive  meshing  engage- 
ment  in  the  cycloidal  gear  arrangement  shifts  in  a 

4 
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circumferential  direction  of  the  chuck  body  2  and 
impulsive  force  produced  thereby  assures  uniform 
clamping  of  the  tool  A  by  the  plurality  of  jaws  4. 
Additionally,  since  the  impulsion  sleeve  10  is  made 
of  an  elastic  synthetic  resin,  its  presence  well  alle- 
viates  friction  between  the  operation  sleeve  8  and 
the  chuck  body  2,  thereby  effectively  preventing 
seizure  between  the  cooperating  elements. 

Compressive  deformation  of  the  impulsion 
sleeve  10  causes  local  pressure  contact  between 
the  operation  sleeve  8  and  the  fixer  ring  13,  but 
presence  of  the  lubricator  ring  28  alleviates  friction 
generated  during  eccentric  rotation  of  the  operation 
sleeve  8  and  the  first  fixer  ring  13.  Further,  the 
operation  sleeve  8  relies  on  a  two-point  support, 
one  by  the  impulsion  sleeve  10  and  the  other  by 
the  lubricator  ring  28.  These  constructions  concur 
to  well  prevent  unstable  and  unsmooth  rotation  of 
the  operation  sleeve  8  when  driven  manually. 

In  order  to  free  the  tool  A  from  hold  by  the 
jaws  4,  the  operation  ring  8  is  manually  rotated  in 
the  unclamping  direction.  As  long  as  the  pressure 
contact  between  the  abutments  23  and  24  is  main- 
tained,  the  power  transmission  unit  11  is  under  a 
high  torque  condition  and,  as  a  consequence,  rota- 
tion  of  the  operation  sleeve  10  acts  at  high  torque 
on  the  screw  ring  6  which  in  turn  rotates  in  the 
unclamping  direction  to  cancel  the  clamp  on  the 
tool  A  by  the  clamping  jaws  4  without  fail.  Thus, 
reaction  from  the  tool  A  via  the  jaws  4  disappears 
and  the  elastic  ring  25  now  urges  the  second  fixer 
ring  14  to  more  forwards.  This  forward  movement 
of  the  second  fixer  ring  14  releases  the  abutments 
23  and  24  from  the  pressure  contact.  As  a  result, 
the  input  ring  12  and  the  fixer  rings  13  and  14 
rotate  with  the  operation  sleeve  8  and,  since  decel- 
eration  by  the  power  transmission  unit  11  has  al- 
ready  been  dismissed,  the  screw  ring  6  now 
rotates  at  a  rotation  speed  same  as  that  of  the 
operation  sleeve  8.  This  rotation  of  the  screw  ring  6 
accompanies  corresponding  swift  rearward  move- 
ment  of  the  clamping  jaws  4  away  from  the  liber- 
ated  tool  A. 

As  stated  above,  momentary  slip  shifting  takes 
place  between  the  gear  teeth  16  and  17  of  the 
cycloidal  gear  arrangement  when  the  input  torque 
via  the  operation  sleeve  8  exceeds  a  certain  level. 
At  this  slip  shifting,  the  impulsive  meshing  engage- 
ment  in  the  cycloidal  gear  arrangement  caused 
corresponding  additional  rotation  of  the  screw  ring 
6  in  the  clamping  direction,  thereby  providing  a 
momentary  clamping  force  which  is  twice  or  more 
as  large  as  the  clamping  force  resulted  from  the 
difference  in  teeth  number  between  the  gear  teeth 
16  and  17.  The  significantly  increased  clamp  force 
assures  reliable  hold  on  the  tool  A. 

Additionally,  since  the  above-described  impul- 
sive  meshing  engagement  shifts  in  the  circum- 

ferential  direction  of  the  chuck  body  2,  the  impul- 
sive  force  enables  uniform  clamping  on  the  tool  A 
by  the  plurality  of  clamping  jaws  4.  Further,  pres- 
ence  of  the  impulsion  sleeve  10  made  of  an  elastic 

5  synthetic  resin  well  smoothes  the  sliding  contact 
between  the  operation  sleeve  8  and  the  chuck 
body  2,  thereby  effectively  preventing  seizure  be- 
tween  the  two  cooperating  elements. 

Presence  of  the  lubricator  ring  28  on  the  inner 
io  periphery  15  of  the  operation  sleeve  8  well  alle- 

viates  friction  between  the  first  fixer  ring  13  and  the 
operation  sleeve  8  during  the  eccentric  revolution. 
Unstable  rotation  of  the  operation  sleeve  8  is  also 
prevented  by  the  two-point  support,  one  by  the 

is  lubricator  ring  28  and  the  other  by  the  impulsion 
sleeve  10. 

In  addition,  as  the  impulsion  sleeve  10  is  fitted 
to  the  inner  annular  step  of  the  chuck  body  2,  the 
same  functions  as  a  stopper  for  the  power  trans- 

20  mission  unit  1  1  too. 

Claims 

1.  A  non-handle  type  tool  chuck  including  a  tubu- 
25  lar  chuck  body  (2)  provided  with  a  plurality  of 

guide  holes  (3)  which  collectively  converge 
forwards  in  the  front  section  of  the  chuck  body, 
a  like  number  of  clamping  jaws  (4)  slidably 
accommodated  in  the  guide  holes,  an  opera- 

30  tion  sleeve  (8)  idly  inserted  over  the  front  sec- 
tion  of  the  chuck  body  for  manual  rotation,  and 
a  power  transmission  unit  (11)  which  is  inter- 
posed  between  the  clamping  jaws  and  the 
operation  sleeve  and  includes  a  cycloidal  gear 

35  arrangement  cooperating  with  the  clamping 
jaws  (4)  by  means  of  meshing  engagement 
(4a,  6a),  the  cycloidal  gear  arrangement  includ- 
ing  two  sets  of  cooperating  cycloidal  gear 
teeth  (16,  17)  of  different  teeth  number,  char- 

40  acterized  in  that  : 
an  elastic  impulsion  sleeve  (19)  is  inter- 

posed  between  the  front  section  of  the  chuck 
body  (2)  and  the  operation  sleeve  (8)  and 
allows  the  cycloidal  gear  teeth  (16,  17)  to  be 

45  provisionally  placed  out  of  their  meshing  en- 
gagement  by  elastic  deformation  of  the  impul- 
sion  sleeve  (10),  and 

when  the  operation  sleeve  (8)  is  force 
rotated  after  the  clamping  jaws  (4)  have  first 

50  clamped  a  tool  (A),  a  resulting  elastic  deforma- 
tion  of  the  impulsion  sleeve  (10)  causes  impul- 
sive  meshing  engagement  by  shifting  of  said 
meshing  engagement  of  the  cycloidal  gear 
teeth  (16,  17)  to  apply  additional  impulsive 

55  clamping  force  to  the  tool  via  the  clamping 
jaws  (4). 

5 
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2.  A  tool  chuck  according  to  claim  1,  character- 
ized  in  that  the  impulsion  sleeve  (10)  is  made 
of  elastic  synthetic  resin. 

3.  A  tool  chuck  according  to  claim  1  or  2,  further 
characterized  by  a  lubricator  ring  (28)  of  a  low 
friction  coefficient  attached  to  the  periphery 
(15)  of  the  operation  sleeve  (8). 

Patentanspruche 

1.  Ohne-Griff-Typ  Werkzeughalter,  mit  einem 
rohrenformigen  Halterkorper  (2),  der  mit  einer 
Vielzahl  von  Fuhrungsbohrungen  (3)  versehen 
ist,  die  gemeinsam  nach  vorne  in  den  Frontab- 
schnitt  des  Halterkorpers  konvergieren,  mit  ei- 
ner  gleichen  Anzahl  von  Klemmbacken  (4),  die 
verschiebbar  in  den  Fuhrungsbohrungen  auf- 
genommen  sind,  mit  einer  Betatigungshulse 
(8),  die  frei  uber  den  Frontabschnitt  des  Halter- 
korpers  fur  eine  manuelle  Drehung  geschoben 
ist,  und  mit  einer  Kraftubertragungseinrichtung 
(11),  die  zwischen  den  Klemmbacken  und  der 
Betatigungshulse  angeordnet  ist  und  die  eine 
Zykloiden-Zahnradanordnung  beinhaltet,  wel- 
che  mit  den  Klemmbacken  (4)  uber  einen 
Zahneingriff  (4a,6a)  zusammenarbeitet,  wobei 
die  Zykloiden-Zahnradanordnung  zwei  Satze 
von  Zykloiden-Zahnradzahnen  (16,17)  von  un- 
terschiedlichen  Zahnezahlen  aufweist, 
dadurch  gekennzeichnet,  dal3 
eine  elastische  StoBhulse  (10)  zwischen  dem 
Frontabschnitt  des  Halterkorpers  (2)  und  der 
Betatigungshulse  (8)  angeordnet  ist,  wobei  die 
StoBhulse  (10)  es  zulaBt,  daf3  die  Zykloiden- 
Zahnradzahne  (16,  17)  durch  eine  elastische 
Deformation  der  StoBhulse  zeitweise  auBerhalb 
ihres  Verzahnungseingriffes  gehalten  sind,  und, 
wenn  die  Betatigungshulse  (8)  unter  Kraft- 
schluB  gedreht  wird,  wenn  die  Klemmbacken 
(4)  zuerst  ein  Werkzeug  (A)  geklemmt  haben, 
verursacht  eine  resultierende  elastische  Defor- 
mation  der  StoBhulse  (10)  einen  stoBartigen 
Verzahnungseingriff  und  zwar  durch  Verlagern 
des  Zahneingriffes  der  Zykloidal-Zahnradzahne 
(16,17),  urn  eine  zusatzliche  stoBartige  Klemm- 
kraft  auf  das  Werkzeug  uber  die  Klemmbacken 
(4)  aufzubringen. 

wand  (15)  der  Betatigungshulse  (8)  angebracht 
ist. 

Revendicatlons 
5 

1.  Mandrin  porte-outil  sans  poignee  comportant 
un  corps  tubulaire  (2)  pourvu  d'une  pluralite  de 
trous  de  guidage  (3)  qui  convergent  vers 
I'avant  dans  la  partie  avant  du  corps,  un  meme 

io  nombre  de  machoires  de  serrage  (4)  logees 
de  maniere  coulissante  dans  les  trous  de  gui- 
dage,  un  manchon  d'actionnement  (8)  monte 
fou  sur  une  partie  avant  du  corps  pour  tourner 
manuellement,  et  un  dispositif  de  transmission 

is  (11)  qui  est  interpose  entre  les  machoires  de 
serrage  et  le  manchon  d'actionnement  et  com- 
porte  un  engrenage  cycloidal  cooperant  avec 
les  machoires  de  serrage  (4)  par  engagement 
de  filetages  (4a,  6a),  I'engrenage  cycloidal 

20  comportant  deux  dentures  cyclo'fdales  (16,  17) 
qui  cooperent  et  ont  des  nombres  de  dents 
differents,  caracterise  en  ce  que  : 

un  manchon  elastique  d'impulsion  (10)  est 
interpose  entre  la  partie  avant  du  corps  (2)  du 

25  mandrin  et  le  manchon  d'actionnement  (8)  et 
permet  aux  dentures  cyclo'fdales  (16,  17) 
d'etre  degagees  provisoirement  I'une  de  I'autre 
par  deformation  elastique  du  manchon  d'impul- 
sion  (10),  et 

30  lorsque  le  manchon  d'actionnement  (8)  est 
tourne  a  force  apres  que  les  machoires  de 
serrage  (4)  aient  commence  de  serrer  un  outil 
(A),  une  deformation  elastique  resultante  du 
manchon  d'impulsion  (10)  provoque  un  engre- 

35  nement  impulsif  par  un  saut  de  I'engrenement 
des  dentures  cyclo'fdales  (16,  17)  pour  exercer 
une  force  impulsive  additionnelle  sur  I'outil  via 
les  machoires  de  serrage  (4). 

40  2.  Mandrin  selon  la  revendication  1,  caracterise 
en  ce  que  le  manchon  d'impulsion  (10)  est  fait 
d'une  resine  synthetique  elastique. 

3.  Mandrin  selon  la  revendication  1  ou  2,  caracte- 
45  rise  en  outre  par  une  bague  lubrifiante  (28)  a 

faible  coefficient  de  friction,  fixee  a  la  periphe- 
ric  (15)  du  manchon  d'actionnement  (8). 

2.  Werkzeughalter  nach  Anspruch  1  ,  50 
dadurch  gekennzeichnet,  dal3 
die  StoBhulse  (10)  aus  elastischem  syntheti- 
schen  Harz  besteht. 

3.  Werkzeughalter  nach  Anspruch  1  oder  2,  55 
gekennzeichnet  durch 
einen  Schmierring  (28)  mit  einem  niedrigen 
Reibungskoeffizienten,  der  an  der  Umfangs- 
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