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Description 

The  present  invention  relates  generally  to  struc- 
tural  joints  and,  more  particularly,  to  a  structural  joint 
of  the  tapered  variety  which  is  especially  effective 
when  subjected  to  bending  stresses. 

The  joining  together  of  structural  members  such 
that  the  members  experience  minimal  relative  motion 
when  subjected  to  loading  is  a  classic  and  perplexing 
problem.  Many  methods  and  constructions  have 
been  explored  in  attempts  to  solve  to  the  problem. 
Among  them  are  screw  threads,  including  the  mod- 
ern  spiral  lock  type,  and  the  locking  taper. 

The  locking  taper  was  initially  designed  to  join  ro- 
tating  elements  and  is  used  in  many  applications  in- 
cluding  aerospace,  automotive  and  general  machi- 
nery.  Conventional  locking  tapers  are  of  three  main 
types,  namely,  Morse,  Brown  and  Sharpe,  and  Jarno. 
The  major  difference  between  these  types  of  tapers 
is  the  angle  of  the  mated  tapered  cones.  It  is  generally 
considered  that  a  set  of  cones  is  of  the  locking  type 
when  the  included  angle  is  less  than  6  degrees.  The 
locking  taper  provides  limited  resistance  to  torsion, 
bending,  and  distraction  of  the  components  it  joins, 
and  is  ideally  suited  for  rotating  spindles  experiencing 
moderate  side  loading. 

However  when  bending  is  the  predominant  mode 
of  loading,  certain  problems  arise  with  the  use  of  con- 
ventional  locking  tapers.  Specifically  when  a  bending 
moment  is  imparted  to  the  system,  deflection  of  the 
components  causes  impingement  of  the  male  mem- 
ber  against  the  female  member  at  the  mouth  of  the 
female  member.  This  impingement  causes  a  point 
loading  stress  concentration  combined  with  the  ad- 
verse  effects  of  relative  motion  and  resultant  wear 
when  subjected  to  cyclic  bending.  If  material  is  re- 
moved  from  the  male  member  to  accommodate  this 
condition,  the  section  modulus  decreases  and  local- 
ized  stresses  increase  to  the  point  of  failure. 

One  obvious  solution  is  to  flare  the  mouth  of  the 
female  portion  such  that  impingement  of  the  male 
member  against  the  female  member  never  occurs  at 
that  location.  Of  course,  this  is  only  possible  when  the 
female  member  is  of  sufficient  size  to  accommodate 
formation  of  a  flare.  This  solution  is  also  impractical 
insofar  as  it  is  rather  difficult  to  manufacture. 

The  prior  art  includes  numerous  examples  of  ta- 
pered  joints.  Many  of  them  relate  to  tubes  and  pipes 
and  attempts  to  seal  the  tubes  and  pipes  against  leak- 
age.  Typical  of  such  constructions  are  the  U.S.  Pa- 
tents  to  Handa  et  al.,  No.  4,623,173;  to  Saunders  et 
al.,  No.  4,549,754;  to  Coberly  et  al.,  No.  3,494,642;  to 
Giovanazzi  et  al,  No.  3,264,012;  to  Holycross  et  al., 
No.  2,795,440;  to  Frances,  No.  2,331,020;  and  to 
True,  No.  1,896,261. 

A  different  mode  of  construction  is  presented  in 
the  patent  to  Holycross  et  al,  No.  2,795,440.  While 
stress  relief  of  the  joint  is  said  to  be  of  concern,  the 

subject  of  the  Holycross  et  al  invention  is  tubular  in  its 
configuration  and  relates  to  a  concentric  chamfer  to 
provide  increased  volume  to  receive  cement  used  for 
sealing  purposes. 

5  U.S.  Patent  No.  3,655,244  discloses  a  percus- 
sion  tool  which  utilizes  a  recessed  end  for  mating  re- 
ception  of  a  tool  element.  Mating  surfaces  of  the  re- 
cessed  end  and  of  the  tool  element  are  mathematical- 
ly  generated  to  assure  ease  of  initial  installation  and 

10  subsequent  removal  of  the  tool  element. 
It  is  also  known,  e.g.  from  DE-A-1  598356,  to  pro- 

vide  a  structural  joint  including  a  tubular,  outer  (fe- 
male)  component  into  which  a  removable,  generally 
complementary  inner  (male)  component  can  be  fitted. 

15  The  male  member  has,  essentially,  two  portions:  a 
terminal  portion  which  is  generally  of  a  truncated, 
right  circular  conical  shape;  and  an  outer  portion  end 
portion  extending  longitudinally  of  the  male  member 
and  having  a  transverse  dimension  smaller  than  the 

20  diameter  of  the  mouth  of  the  female  member. 
Unfortunately,  none  of  the  foregoing  known  con- 

structions  provides  a  solid  joint  which  can  be  readily 
assembled  and  disassembled,  is  capable  of  with- 
standing  extreme  stresses  in  torsion,  compression, 

25  and  bending  as  well  as  intermittent  and  shock  loading 
of  the  type  which  is  imparted  when  the  joint  is  used, 
for  example,  in  a  prosthetic  manner  in  the  human 
body. 

It  was  in  light  of  the  deficiencies  existing  in  the 
30  prior  art  just  described  t  hat  t  he  present  invention  was 

conceived  and  has  now  been  reduced  to  practice.  Ac- 
cording  to  a  first  aspect  of  the  invention,  there  is  pro- 
vided  a  structural  joint  comprising:  a  female  member 
having  an  elongated  generally  right  circular  cone 

35  shaped  bore  therein  with  a  mouth  defining  entry  into 
the  bore;  and  an  elongated  male  member  matingly 
engageable  with  said  female  member  having  a  con- 
toured  outer  surface  extending  between  a  terminal 
end  and  an  inboard  region,  said  male  member  includ- 

40  ing:  a  generally  right  circular  cone  shaped  coupling 
portion  adjacent  said  terminal  end  congruently  sized 
and  shaped  relative  to  the  bore  in  said  female  mem- 
ber  for  mating  engagement  with  the  bore  and,  when 
joined  with  said  female  member,  extending  to  a  loca- 

45  tion  within  the  bore  spaced  from  the  mouth  thereof; 
and  a  transitional  portion  having  a  transverse  dimen- 
sion  substantially  smaller  than  the  mouth  of  the  bore 
extending  longitudinally  of  said  male  member  from  a 
location  within  the  bore  spaced  from  the  mouth  there- 

50  of  to  a  location  beyond  the  mouth  of  the  bore  when 
said  male  member  is  joined  with  said  female  member; 
characterised  in  that  the  male  member  includes  an  in- 
termediate  portion  having  a  smooth  convexly  shaped 
outer  surface  of  continuous  curvature  interconnecting 

55  said  coupling  portion  and  said  transitional  portion 
such  that,  upon  the  application  of  bending  stresses 
on  said  male  member,  said  convexly  shaped  outer 
surface  of  said  intermediate  portion  is  caused  rolling- 

2 
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ly  to  engage  the  bore  of  said  female  member. 
Thus,  a  structural  joint  has  been  devised  which  is 

effective  to  simultaneously  resist  bending,  compres- 
sion,  and  torsional  loading.  It  includes  a  female  mem- 
ber  formed  with  a  cone  shaped  bore  and  a  mouth  de- 
fining  entry  into  the  bore.  A  male  member  matingly 
engageable  with  the  female  member  has  a  contoured 
outer  surface  which  includes  a  coupling  element 
sized  and  shaped  for  mating  engagement  with  the 
bore.  When  the  male  and  female  members  are  joined, 
the  coupling  element  extends  to  a  location  within  the 
bore  spaced  from  the  mouth  and  joins,  via  a  smooth 
surfaced  intermediate  element,  to  a  transitional  ele- 
ment  whose  transverse  dimension  is  substantially 
smaller  than  the  mouth  of  the  bore  as  it  extends 
through  and  beyond  the  mouth.  The  bore  and  the 
coupling  element  may  be  mutually  tapered  such  that 
the  male  and  female  members  become  locked  to- 
gether  when  engaged. 

As  a  result  of  this  construction,  impingement  of 
the  male  member  against  the  mouth  of  the  female 
member  is  prevented.  Furthermore,  this  result  is  ach- 
ieved  without  otherwise  compromising  the  benefits 
provided  by  the  tapered  joint  construction. 

While  the  invention  has  particular  application  to 
a  joint  designed  with  a  locking  taper,  it  is  just  as  ap- 
plicable  to  tapered  joints  not  of  the  locking  variety. 

An  additional  feature  of  the  invention  resides  in 
the  fact  that  it  can  be  readily  fabricated  using  existing 
materials  and  machinery. 

According  to  a  second  aspect  of  the  invention, 
there  is  provided  a  male  member  for  use  in  a  structu- 
ral  joint,  for  a  prosthesis  intended  for  implantation  in 
a  body,  the  male  member  having:  a  contoured  outer 
surface  extending  between  a  terminal  end  and  an  in- 
board  region,  and  including  a  generally  right  circular 
cone  shaped  coupling  portion  adjacent  said  terminal 
end;  and  a  transitional  portion;  characterised  in  that 
the  male  member  includes  an  intermediate  portion 
having  a  smooth,  convexly  shaped  outer  surface  of 
continuous  curvature  interconnecting  said  coupling 
portion  and  said  transitional  portion. 

Other  and  further  features,  advantages,  and  ben- 
efits  of  the  invention  will  become  apparent  in  the  fol- 
lowing  description  taken  in  conjunction  with  the  fol- 
lowing  drawings.  It  is  to  be  understood  that  the  fore- 
going  general  description  and  the  following  detailed 
description  are  exemplary  and  explanatory  but  are 
not  to  be  restrictive  of  the  invention.  The  accompany- 
ing  drawings  which  are  incorporated  in  and  constitute 
a  part  of  this  invention,  illustrate  one  of  the  embodi- 
ments  of  the  invention,  and,  together  with  the  de- 
scription,  serve  to  explain  the  principles  of  the  inven- 
tion  in  general  terms.  Like  numerals  refer  to  like  parts 
throughout  the  disclosure. 

Fig.  1  is  a  detail  view  of  a  prior  art  construction 
of  a  tapered  structural  joint  illustrated  in  cross 
section  in  which  a  male  member  is  engaged  with 
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a  female  member; 
Fig.  2  is  a  prior  art  construction  of  a  tapered  struc- 
tural  joint,  similar  to  Fig.  1,  in  which  the  mouth  into 

5  the  female  member  is  flared  in  an  attempt  to  ac- 
commodate  bending  movement  of  the  male 
member; 
Fig.  3  is  a  detail  cross  section  view  depicting  a 
modified  tapered  structural  joint  embodying  the 

10  invention;  and 
Fig.  4  is  a  detail  side  elevation  view,  exaggerated, 
of  the  male  member  of  the  tapered  structural  joint 
depicted  in  Fig.  3. 
Turn  now  to  the  drawings  and,  initially,  to  Fig.  1 

15  which  illustrates  a  conventional  tapered  structural 
joint  20  in  which  a  male  member  22  is  engaged  with 
a  female  member  24.  The  structural  joint  20  may  or 
may  not  be  a  locking  taper.  It  is  generally  considered 
that  a  locking  taper  is  one  in  which  the  included  angle 

20  (Fig.  1)  is  less  than  6°.  When  a  bending  moment,  M 
(Fig.  1)  is  imparted  to  the  structural  joint  20,  deflec- 
tion  of  the  male  member  22  causes  impingement  at 
location  26  at  the  mouth  or  entry  into  the  female 
member.  This  impingement  causes  a  point  loading 

25  stress  concentration  and  subsequent  relative  motion 
and  accompanying  wear  of  the  female  member  24 
and  of  the  male  member  22  when  the  structural  joint 
is  subjected  to  cyclic  bending.  In  time,  the  male  mem- 
ber  22  becomes  worn  at  the  impingement  location,  re- 

30  ducing  its  section  modulus,  with  a  resultant  localized 
stress  increase  until,  eventually,  failure  occurs.  By  the 
same  token,  wear,  cracking,  and  possible  disintegra- 
tion  of  the  female  member24  may  also  occur,  render- 
ing  the  structural  joint  ineffective. 

35  In  Fig.  2,  a  modified  structural  joint  28  is  depicted 
which  provides  an  obvious  solution  to  some  of  the  dif- 
ficulties  which  have  just  been  described  with  respect 
to  the  Fig.  1  construction.  In  this  instance,  a  female 
member  30  has  been  modified  so  as  to  provide  a 

40  flared  opening  32  intothe  interior  of  the  female  mem- 
ber.  While  this  construction  reduces  the  possibility  of 
impingement  which  occurs  at  location  26  in  the  Fig.  1 
construction,  it  is  an  impractical  solution  in  actual 
practice  since  the  female  member  24  must  be  suffi- 

45  ciently  large  to  accommodate  the  flared  opening  32. 
Even  more  pertinent,  however,  is  the  fact  that  the 
flared  opening  32  is  difficult  and  expensive  to  manu- 
facture,  particularly  when  large  quantities  of  the  joint 
are  required. 

so  The  construction  illustrated  in  Figs.  3  and  4  pro- 
vides  an  easily  manufacturable  solution  to  the  prob- 
lem  posed  by  the  conventional  structural  joints  20  and 
28,  particularly  when  they  are  subjected  to  severe  cy- 
clic  bending  forces.  As  illustrated  in  Figs.  3  and  4,  the 

55  novel  structural  joint  34  includes  mating  male  and  fe- 
male  members  36  and  38,  respectively,  shown  oper- 
atively  engaged.  The  female  member  38  is  substan- 
tiallysimilartothefemalemember24oftheFig.  1  em- 
bodiment.  In  this  regard,  the  female  member  38  has 
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a  bore  40  which  is  shaped  as  a  right  circular  cone  with 
a  mouth  42  defining  entry  into  the  bore. 

According  to  the  invention,  only  the  male  member 
36  is  modified,  as  compared  with  the  Fig.  1  and  2  prior 
art  constructions,  so  as  to  be  prevented  from  imping- 
ing  upon  the  female  member  38  when  subjected  to 
stresses  which  cause  its  deflection.  Indeed,  the  male 
member  36  is  designed  to  assure  that  impingement 
never  occurs  at  the  mouth  42  regardless  of  the 
stresses  imposed  on  the  male  member. 

As  previously  explained,  Fig.  4  illustrates  the 
male  member  36  in  a  highly  exaggerated  form.  As 
seen  in  Fig.  4,  reference  symbol  A  represents  that 
portion  of  the  male  member  36  which  is  a  right  circular 
cone  and  intended  for  continuous  mating  engage- 
ment  with  the  bore  40  as  seen  in  Fig.  3.  Reference 
symbol  C  represents  that  portion  of  the  male  member 
36  which  is  a  right  circular  cylinder.  When  the  male 
member  36  is  joined  with  the  female  member  38  as 
seen  in  Fig.  3,  the  portion  C  traverses  the  mouth  42. 
That  is,  the  cylindrical  portion  C  both  extends  into  the 
bore  40  and  outside  of  or  beyond  the  female  member 
38  by  a  substantial  distance  in  each  direction.  Refer- 
ence  symbol  B  represents  that  portion  of  the  male 
member  36  which  has  a  smooth  continuous  curving 
outer  surface  interconnecting  the  portion  A  and  the 
portion  C.  Indeed,  the  portion  B  blends  into  the  por- 
tion  A  preferably  in  a  tangential  manner  as  it  does  also 
with  the  portion  C.  The  portion  B  may  be  shaped  as 
an  arc  of  a  circle,  as  an  ellipse,  as  a  compound  curve, 
or  preferably  as  a  parabola,  or  be  of  any  other  suitable 
shape  which  is  continuous  and  smooth  so  as  to  roll- 
ingly  engage  the  bone  40. 

When  the  male  and  female  members  36,  38,  re- 
spectively,  are  assembled  as  seen  in  Fig.  3,  the  diam- 
eter  of  the  mouth  42  is  such  that  a  gap  G  is  provided. 
The  gap  G  is  of  a  sufficient  dimension  to  assure  that 
the  deflection  of  the  male  member  36  under  normal, 
or  even  excessive,  loading  is  less  than  the  value  G. 
In  this  manner,  the  design  of  the  invention  assures 
that  an  impingement  stress  concentration  does  not 
occur  at  t  he  mout  h  42.  It  is  wort  hwhile  to  note  t  hat  t  he 
exit  d  iameter  of  t  he  male  member  36,  t  hat  is,  its  d  iam- 
eter  Des  in  the  portion  C  (Fig.  3),  is  less  than  the  exit 
diameter  Dec  of  the  conventional  male  member  22 
(see  Fig.  1).  This  is  by  virtue  of  the  novel  design  of  the 
invention.  Indeed,  the  obvious  solution  to  the  problem 
would  be  achieved  by  increasing  the  diameter  Dec 
while  the  solution  provided  by  the  invention  is  ach- 
ieved  by  reducing  the  diameter  of  the  male  member 
36  to  Des. 

However,  it  will  be  appreciated  that  not  just  any 
reduction  of  the  diameter  of  the  male  member  36  will 
suffice  for  purposes  of  the  invention.  Indeed,  it  is  im- 
portant  to  note  that  there  is  a  moderately  well  defined 
"window"  of  relative  dimensions  of  the  components 
which  will  achieve  the  goals  of  the  invention  and  that 
dimensions  lying  outside  of  that  window  will  be  unsat- 

isfactory.  Thus  some  reduction  of  the  diameter  Des 
with  concomitant  increase  in  the  dimension  of  the 
gap  G  is  beneficial  to  avoid  impringementof  the  male 

5  member  22  on  the  mouth  42.  Nonetheless,  if  the  di- 
ameter  Des  is  too  small,  the  male  member  will  be  able 
to  deflect  to  the  extent  that  it  impinges  on  the  mouth 
42. 

A  structural  joint  formed  in  accordance  with  the 
10  invention  achieves  its  maximum  strength  when  the 

following  mathematical  relationship  is  satisfied: 
KSC  >  Ss 

Where  Sc  is  the  calculated  stress  adjacent  loca- 
tion  26  in  the  conventional  tapered  male  component; 

15  Ss  is  the  calculated  stress  adjacent  mouth  42 
in  the  tapered  male  component  modified  in  accor- 
dance  with  the  invention;  and 

K  is  the  Stress  concentration  of  the  conven- 
tional  component  due  to  impingement  at  the  location 

20  26. 

EXAMPLE 

While  a  structural  joint  composed  of  numerous 
25  different  materials  and  having  a  variety  of  differentdi- 

mensions  can  satisfy  the  goals  of  the  invention,  such 
a  joint  having  the  following  characteristics  has  been 
fabricated  and  determined  to  be  acceptable: 

L  =  0.20  inches  (.51  cm) 
30  where  L  is  the  distance  from  the  line  of  tangency  to 

the  mouth  42  (Fig.  3) 
G  =  4.2  x  10-3  inches  (.107  mm) 
Des  =  570.6  x  10-3  inches  (1449.3  x  10"3  cm) 
Diameter  of  mouth  42  =  579.0  x  10"3  inches 

35  (1449.3  x  10-3  cm) 
Material:  Ti-6A1-4V 

The  structural  joint  of  the  invention  thus  assures 
that  minimal  relative  motion  occurs  between  the  male 
and  female  components  when  subjected  to  severe  cy- 

40  die  bending  while  maintaining  resistance  to  compres- 
sion,  distraction  and  rotational  forces.  The  concept 
presented  is  furthermore  highly  practical  in  that  it  is 
of  a  design  which  can  be  readily  manufactured. 

45 
Claims 

1  .  A  structural  joint  comprising: 
a  female  member  (38)  having  an  elongat- 

50  ed  generally  right  circular  cone  shaped  bore  (40) 
therein  with  a  mouth  (42)  defining  entry  into  the 
bore;  and 

an  elongated  male  member  (36)  matingly 
engageable  with  said  female  member  having  a 

55  contoured  outer  surface  extending  between  a 
terminal  end  and  an  inboard  region,  said  male 
member  including: 

a  generally  right  circular  cone  shaped  cou- 
pling  portion  (A)  adjacent  said  terminal  end  con- 

4 
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gruently  sized  and  shaped  relative  to  the  bore  in 
said  female  memberfor  mating  engagement  with 
the  bore  and,  when  joined  with  said  female  mem- 
ber,  extending  to  a  location  within  the  bore 
spaced  from  the  mouth  thereof;  and 

a  transitional  portion  (C)  having  a  trans- 
verse  dimension  substantially  smaller  than  the 
mouth  of  the  bore  extending  longitudinally  of  said 
male  member  from  a  location  within  the  bore 
spaced  from  the  mouth  thereof  to  a  location  be- 
yond  the  mouth  of  the  bore  when  said  male  mem- 
ber  is  joined  with  said  female  member;  character- 
ised  in  that  the  male  member  includes  an  inter- 
mediate  portion  (B)  having  a  smooth  convexly 
shaped  outer  surface  of  continuous  curvature  in- 
terconnecting  said  coupling  portion  and  said  tran- 
sitional  portion  such  that,  upon  the  application  of 
bending  stresses  on  said  male  member,  said  con- 
vexly  shaped  outer  surface  of  said  intermediate 
portion  is  caused  rollingly  to  engage  the  bore  of 
said  female  member. 

2.  A  structural  joint  according  to  Claim  1  wherein 
said  coupling  portion  (A)  of  said  male  member 
(36)  and  the  bore  (40)  of  said  female  member  (38) 
each  have  a  longitudinal  axis  and  a  taper  angle  of 
less  than  6°  relative  to  their  respective,  associat- 
ed  longitudinal  axes. 

3.  A  structural  joint  according  to  Claim  1  wherein 
each  of  said  coupling  portion  (A)  of  said  male 
member  (36)  and  the  bore  (40)  of  said  female 
member  (38)  has  a  taper  angle  such  that  said 
male  member  and  said  female  member  become 
locked  together  when  joined. 

4.  A  structural  joint  according  to  Claim  1  wherein  the 
mouth  (42)  defining  entry  into  the  bore  (40)  is  cir- 
cular;  and 

wherein  said  transitional  portion  (C)  is  a 
right  circular  cylinder. 

5.  A  structural  joint  according  to  Claim  1  wherein 
both  said  female  member  (38)  and  said  male 
member  (36)  are  composed  of  solid  material. 

6.  A  structural  joint  according  to  Claim  1,  constituted 
as  a  prosthesis  intended  for  implantation  in  a 
body. 

7.  A  male  member  (36)  for  use  in  a  structural  joint, 
according  to  Claim  1  ,  for  a  prosthesis  intended  for 
implantation  in  a  body,  the  male  member  having: 
a  contoured  outer  surface  extending  between  a 
terminal  end  and  an  inboard  region,  and  including 
a  generally  right  circular  cone  shaped  coupling 
portion  (A)  adjacent  said  terminal  end;  and 

a  transitional  portion  (C);  characterised  in 

that  the  male  member  includes  an  intermediate 
portion  (B)  having  a  smooth,  convexly  shaped 
outer  surface  of  continuous  curvature  intercon- 

5  necting  said  coupling  portion  and  said  transitional 
portion. 

Patentanspruche 
10 

1.  Eine  Steckverbindung  mit: 
einem  Aufnahmeteil  (38)  mit  einer  langlichen 
Bohrung  (40)  darin  mit  der  Gestalt  eines  im  allge- 
meinen  geraden  Kreiskegels  mit  einem  Mund 

15  (42),  welcher  den  Eintritt  in  die  Bohrung  bildet; 
und 
einem  langlichen  Einsteckteil  (36),  welches  pas- 
send  mit  dem  Aufnahmeteil  in  Eingriff  bring  bar  ist 
mit  einer  konturierten  aulieren  Oberflache,  die 

20  sich  zwischen  einem  Anschluliende  und  einem 
nach  innen  gerichteten  Bereich  erstreckt,  wobei 
das  Einsteckteil  aufweist: 
einen  Kupplungsteil  (A)  von  im  allgemeinen  gera- 
der  Kreiskegelgestalt  neben  dem  Anschluliende 

25  mit  kongruenter  Grolie  und  Gestaltung  relativ  zu 
der  Bohrung  in  dem  Aufnahmeteil  fur  den  passen- 
den  Eingriff  mit  der  Bohrung,  wobei  sich  der  Teil 
beim  Verbinden  mit  dem  Aufnahmeteil  innerhalb 
der  Bohrung  zu  einer  Stelle  erstreckt,  die  von  de- 

30  ren  Mund  im  Abstand  angeordnet  ist;  und 
einen  Ubergangsteil  (C)  mit  einem  Quermali, 
welches  im  wesentlichen  kleiner  ist  als  der  Mund 
der  Bohrung,  die  sich  langs  des  Einsteckteiles 
von  einer  Stelle  innerhalb  der  Bohrung  im  Ab- 

35  stand  von  deren  Mund  zu  einer  Stelle  uber  den 
Mund  der  Bohrung  hinaus  erstreckt,  wenn  das 
Einsteckteil  mit  dem  Aufnahmeteil  verbunden  ist; 
dadurch  gekennzeichnet,  dali  das  Einsteckteil  ei- 
nen  Zwischenteil  (B)  aufweist  mit  einer  glatten, 

40  konvex  gestalteten  aulieren  Oberflache  kontinu- 
ierlicher  Krummung,  welcher  den  Kupplungsteil 
und  den  Ubergangsteil  derart  verbindet,  dali 
nach  Aufbringen  von  Biegebelastungen  auf  das 
Einsteckteil  die  konvex  gestaltete  auliere  Ober- 

45  f  lache  des  Zwischenteiles  veranlalitwird,  mit  der 
Bohrung  des  Aufnahmeteiles  in  Rolleingriff  zu 
kommen. 

2.  Eine  Steckverbindung  nach  Anspruch  1,  wobei 
so  der  Kupplungsteil  (A)  des  Einsteckteils  (36)  und 

die  Bohrung  (40)  des  Aufnahmeteiles  (38)  jeweils 
eine  Langsachse  und  einen  Konuswinkel  von  we- 
nigerals  6°  relativ  zu  ihren  betreffenden  zugeord- 
neten  Langsachsen  haben. 

55 
3.  Eine  Steckverbindung  nach  Anspruch  1,  wobei 

der  Kupplungsteil  (A)  des  Einsteckteils  (36)  und 
die  Bohrung  (40)  des  Aufnahmeteils  (38)  einen 
Konuswinkel  derart  hat,  dali  das  Einsteckteil  und 
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das  Aufnahmeteil  miteinander  verriegelt  sind, 
wenn  sie  verbunden  sind. 

4.  Eine  Steckverbindung  nach  Anspruch  1,  wobei 
derden  Eintritt  in  die  Bohrung  (40)  bildende  Mund 
(42)  kreisformig  ist;  und 
wobei  der  Ubergangsteil  (C)  ein  gerader  Kreiszy- 
linder  ist. 

5.  Eine  Steckverbindung  nach  Anspruch  1,  wobei 
sowohl  das  Aufnahmeteil  (38)  als  auch  das  Ein- 
steckteil  (36)  aus  festem  Material  zusammenge- 
setzt  sind. 

6.  Eine  Steckverbindung  nach  Anspruch  1  ,  aufge- 
baut  als  Prothese  fur  die  Implantation  in  einen 
Korper. 

7.  Ein  Einsteckteil  (36)  fur  eine  Steckverbindung 
nach  Anspruch  1  fureine  Prothese  furdie  Implan- 
tation  in  einen  Korper,  wobei  das  Einsteckteil  auf- 
weist:  eine  konturierte  auliere  Oberflache,  die 
sich  zwischen  einem  Anschluliende  und  einem 
nach  innen  gerichteten  Bereich  erstreckt,  und  mit 
einem  Kupplungsteil  (A)  von  im  allgemeinen  ge- 
rader  Kreiskegelgestalt  neben  dem  Anschlulien- 
de;  und 
einen  Ubergansteil  (C);  dadurch  gekennzeichnet, 
dali  das  Einsteckteil  einen  Zwischenteil  (B)  auf- 
weist  mit  einer  glatten,  konvex  gestalteten  aulie- 
ren  Oberflache  kontinuierlicher  Krummung,  wel- 
che  den  Kupplungsteil  und  den  Ubergangsteil 
verbindet. 

Revendications 

1.  Systeme  de  liaison  comprenant  : 
un  element  femelle  (38)  comportant,  a  I'in- 

terieur,  un  alesage  (40)  en  forme  de  cone  circu- 
laire  droit  globalement  allonge  avec  une  embou- 
chure  (42)  def  inissant  I'entree  dans  I'alesage  ;  et 

un  element  male  allonge  (36),  pouvant 
s'engager  de  maniere  jointive  dans  ledit  element 
femelle,  ayant  une  surface  exterieure  profilee 
s'etendant  entre  une  extremite  terminale  et  une 
region  situee  a  I'interieur,  ledit  element  male 
comprenant  : 

une  partie  d'accouplement  (A),  globale- 
ment  en  forme  de  cone  circulaire  droit,  adjacente 
a  ladite  extremite  terminale,  dimensionnee  et 
conformee  de  maniere  a  coTncider  avec  I'alesage 
dans  ledit  element  femelle  pour  s'engager  de  fa- 
con  jointive  dans  I'alesage  et,  lorsqu'elle  est  liee 
audit  element  femelle,  s'etendant  jusqu'a  un  em- 
placement,  a  I'interieur  de  I'alesage,  distant  de 
I'embouchure  de  celui-ci  ;  et 

une  partie  de  transition  (C)  ayant  une  di- 

mension  transversale  sensiblement  plus  petite 
que  I'embouchure  de  I'alesage,  s'etendant  dans 
le  sens  de  la  longueur  dudit  element  male  a  partir 

5  d'un  emplacement,  a  I'interieur  de  I'alesage,  dis- 
tant  de  I'embouchure  de  celui-ci  jusqu'a  un  em- 
placement  au-dela  de  I'embouchure  de  I'alesage 
lorsque  ledit  element  male  est  lie  audit  element 
femelle  ;  caracterise  en  ce  que  I'element  male 

10  comprend  une  partie  intermediate  (B)  ayant  une 
surface  exterieure  lisse  conformee  de  maniere 
convexe,  presentant  une  courbure  continue  re- 
liant  ladite  partie  d'accouplement  et  ladite  partie 
de  transition  de  telle  maniere  que,  lors  de  I'appli- 

15  cation  d'efforts  de  flexion  audit  element  male,  la- 
dite  surface  exterieure,  conformee  de  maniere 
convexe,  de  ladite  partie  intermediate  soit  ame- 
nee  a  contacter,  en  roulant,  I'alesage  dudit  ele- 
ment  femelle. 

20 
2.  Systeme  de  liaison  selon  la  revendication  1  ,  dans 

lequel  ladite  partie  d'accouplement  (A)  dudit  ele- 
ment  male  (36)  et  I'alesage  (40)  dudit  element  fe- 
melle  (38)  ont  chacun  un  axe  longitudinal  et  un 

25  angle  de  conicite  de  moins  de  6°  par  rapport  a 
leur  axe  longitudinal  respectif  associe. 

3.  Systeme  de  liaison  selon  la  revendication  1  ,  dans 
lequel  chacun  de  ladite  partie  d'accouplement  (A) 

30  dudit  element  male  (36)  et  de  I'alesage  (40)  dudit 
element  femelle  (38)  presente  une  conicite  telle 
que  ledit  element  male  et  ledit  element  femelle 
soient  bloques  ensemble  lorsqu'ils  sont  lies. 

35  4.  Systeme  de  liaison  selon  la  revendication  1  ,  dans 
lequel  I'embouchure  (42),  definissant  I'entree 
dans  I'alesage  (40),  est  circulaire  ;  et 

dans  lequel  ladite  partie  de  transition  (C) 
est  un  cylindre  circulaire  droit. 

40 
5.  Systeme  de  liaison  selon  la  revendication  1  ,  dans 

lequel  ledit  element  femelle  (38)  et  ledit  element 
male  (36)  sont  tous  les  deux  composes  d'une  ma- 
tiere  robuste. 

45 
6.  Systeme  de  liaison  selon  la  revendication  1, 

constitue  sous  forme  d'une  prothese  destinee  a 
etre  implantee  dans  un  corps. 

so  7.  Element  male  (36)  pour  utilisation  dans  un  syste- 
me  de  liaison,  selon  la  revendication  1,  pour  une 
prothese  destinee  a  etre  implantee  dans  un 
corps,  I'element  male  ayant  :  une  surface  exte- 
rieure  profilee  s'etendant  entre  une  extremite  ter- 

55  minale  et  une  region  situee  a  I'interieur  et  incluant 
une  partie  d'accouplement  (A),  globalement  en 
forme  de  cone  circulaire  droit,  adjacente  a  ladite 
extremite  terminale  ;  et 

une  partie  de  transition  (C)  ;  caracterise 

6 
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en  ce  que  I'element  male  comprend  une  partie  in- 
termediate  (B)  ayant  une  surface  exterieure  lis- 
se  de  forme  convexe,  presentant  une  courbure 
continue  reliant  ladite  partie  d'accouplement  et  5 
ladite  partie  de  transition. 

10 

15 

20 

25 

30 

35 

40 

45 

50 

7 



EP  0  415  761  B1 

F I G .   1  

P r i o r   A r t  

F I G .   2  

P r i o r   A r t  


	bibliography
	description
	claims
	drawings

