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sj;  Safety  ski  binding. 

(a?)  A  ski-boot  is  secured  by  its  prominent  welts  to  a 
ski,  between  arms  (39)  mounted  on  two  spheroids  - 
(3)  each  in  separate  bindings  (51)  (52).  Release  is 
achieved,  by  the  forces  acting  on  the  ski-boot,  rotat- 
ing  the  spheroids  against  spring-loaded  plungers  (4), 
bearing  in  recesses  in  the  spheroids  (36),  shaped  so 
as  to  give  a  different  reaction  in  different  directions, 
until  the  plungers  are  no  longer  contained.  The  ac- 
tion  of  the  plungers  is  controlled  by  detents  (14), 
which  unlock  the  constraint  of  the  plungers  on  the 
spheroid's  rotation,  when  a  piston  (30)  is  moved  by 
an  anti-freeze  fluid,  because  the  rate  of  flow  of  the 
fluid  exceeds  a  by-pass  (17)  (18)  system's  capability. 

^As  one  of  the  plungers  (43)  is  fixed  with  respect  to 
^•its  housing  (42),  the  displacement  of  its  spheroid, 
*)due  to  rotation,  is  transferred  through  the  ski-boot  to 
5the  other  binding,  resulting  in  displacement  of  its 

spheroid  (3)  and  container  against  its  spring  (20), 
D  which  thus  loads  both  plungers. 
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STEP  IN  SAFETY  SKI  BINDING  FOR  DOWNHILL  PISTE  AND  TOURING  SKIING 

I. 

Introduction 

1.1.  The  invention,  whose  description  follows,  is 
the  mechanical  element  of  a  step  in  safety  ski 
binding  which  allows  a  ski-boot  with  a  prominent 
welt,  to  be  held  securely  to  a  ski  and  yet  release 
the  boot,  omnidirectionally,  when  subjected  to  the 
forces  experienced  in  a  fall.  It  is  a  development  of 
the  invention  described  in  British  Applications  Nos. 
85I9346  dated  I  August  I985,  8520679  dated  19 
August  I985,  and  8528932  dated  25  November 
I985,  and  860I235  dated  20th  January,  I986,  to 
which  priority  is  being  claimed. 

1.2.  Mechanical  ski-bindings  to  secure  ski-boots 
are  well  known,  and  work  on  the  principle  of  a 
spring  force  being  overcome,  somehow,  in  order  to 
affect  the  release  of  the  ski-boot,  before  the  forces 
are  large  enough  to  cause  injury. 

I.3  These  bindings  do  not,  however,  take  into 
account  the  problem  of  accurately  monitoring  the 
rate  at  which  a  force  is  applied  to  a  binding.  It  is  a 
well  known  fact  that  a  force,  which  can  be  non- 
injurious  if  gradually  applied,  can  cause  serious 
injury  if  suddenly  applied,  and  that  trying  to  de- 
crease  the  rate  of  application  of  this  force,  by  using 
springs,  produces  a  compromise,  which  results, 
either  in  loss  of  "feel"  by  the  skier,  or  a  continu- 
ation  of  the  risk  of  injury,  depending  on  the  degree 
of  reluctance  offered  by  the  spring.  The  invention, 
as  claimed  in  British  Application  Nos.  85I9346, 
8520679  and  8528932  overcame  this  problem  by 
accurately  measuring  the  rate  of  increase  electron- 
ically,  and  initiating  release  electrically,  when  the 
rate  of  increase  was  sensed  to  be  potentially  injur- 
ious.  Unfortunately,  the  electronic  components  can 
be  expensive,  and,  should  the  electronic  unit  fail, 
the  stand-by  mechanical  release,  although  having 
excellent  release  properties,  is  not  discriminating 
as  to  the  rate  of  increase  of  the  release  force. 

I.4.  This  invention  as  claimed,  is  intended  to 
overcome  these  problems.  According  to  the 
present  invention,  there  is  provided,  a  potentially 
low-cost,  mechanical  step-in  safety  ski-binding, 
whereby  a  ski-boot  is  secured  by  its  prominent 
welts  to  a  ski,  between  arms,  mounted  on  two 
spheroids,  each  in  seperate  bindings.  Release  of 
the  ski-boot,  is  achieved,  by  the  forces  acting  on 
the  ski-boot,  rotating  the  spheroids  against  the 
pressure  of  spring-loaded  plungers,  bearing  in  re- 
cesses  in  the  spheroids,  shaped,  so  as  to  give  a 
different  reaction  in  different  directions,  until  the 
plungers  are  no  longer  contained.  The  action  of  the 
plungers  is  controlled  by  detents,  which  unlock  the 

constraint  of  the  plungers  on  the  spheroids  rotation, 
when  a  piston  is  moved  by  an  anti-freeze  fluid, 
because  the  rate  of  flow  of  the  fluid  exceeds  a  by- 
pass  system's  capability. 

5  I.5.  The  advantages  offered  by  the  invention 
are: 

1.5.1.  The  invention  provides  a  cheaper,  me- 
chanical  alternative,  to  electronically  monitoring  the 
rate  of  increase  of  release  forces  and  electrically 

io  effecting  release. 
1.5.2.  By  utilizing  the  non-compressible  prop- 

erty  of  a  flowing  fluid,  an  accurate  response,  to  a 
potentially  injurious  increase,  in  rate  of  application 
of  release  forces,  can  be  achieved. 

75 

2.  Description 

2.1.  A  specific  embodiment  of  the  invention,  will 
20  now  be  described,  by  way  of  example,  with  refer- 

ence  to  the  unsealed  accompanying  drawings,  in 
which: 

2.1.1.  Figure  1  illustrates  the  Mechanical  Re- 
lease  Unit. 

25  2.1.2.  Figure  2  illustrates  the  Mechanical  Re- 
lease  Unit  (Fixed). 

2.1.3.  Figure  3  illustrates  the  Manual  Release. 
2.1.4.  Figure  4  illustrates  a  3/4-view  of  a 

typical  housing  arrangement  for  a  Mechanical  Re- 
30  lease  Unit. 

2.1.5.  Figure  5  illustrates  3/4  views  of  a  typi- 
cal  housing  arrangement  for  a  Mechanical  Release 
Unit  (Fixed). 

2.2.  The  design  consists  of  the  following  princi- 
35  pie  components: 

2.2.1.  Mechanical  Release  Unit  (Fig.  I) 

to  A  spheroid  (3),  into  which  two  retaining  arms  - 
(39)  and  a  positioning  leg  (2)  are  fixed,  and  whose 
rear  has  a  shaped  recess  (36),  is  mounted  in  a 
cylindrical  container  (34).  The  container's  closed 
end  is  hemispherical.  It  has  a  slot  (I)  and  a  shaped 

(5  aperture  (38)  cut  in  it,  to  allow  limited  movement  in 
any  direction  of  the  ski-boot's  two  retaining  arms, 
and  up  and  down  movement  of  the  positioning  leg. 
The  arms  and  leg  move,  due  to  forces  acting  on 
them,  via  the  welts  and  sole  of  the  ski-boot.  They 

;o  can  only  move  because  the  spheroid  rotates  in  its 
container.  A  spring-loaded  (20)  plunger  (48),  is  in 
three  sections,  two  of  which  are  concentric  (10)  (13), 
locked  together  by  inserts  (14).  The  hemispherical 
head  (4)  of  the  third  section  (48),  bears  in  the 
shaped  recess  in  the  spheroid  and  acts  as  a  con- 
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sir  dim  on  us  rotation,  ine  section  or  tne  plunger 
containing  the  hemispherical  head,  is  separated 
from  the  two  concentric  sections  by  a  compressible 
fluid  seal  (9).  The  seal  is  forced  against  the  walls  of 
the  containing  cylinder  (49),  by  the  action  of  the  5 
release  spring.  Rotation  of  the  spheroid  can  only 
occur,  because  of  a  relative  displacement  between 
the  spheroid,  and  the  plunger,  against  the  release 
spring  (20).  Sufficient  rotation  will  take  the  plunger 
outside  the  constraint  of  the  shaped  recess  (36).  w 
The  inserts  (14)  are  locked  in  place  by  a  shaped 
piston  (30).  The  rear  part  of  the  plunger  also  forms 
a  piston  (25).  As  it  moves,  due  to  movement  of  the 
plunger,  caused  by  the  spheroid  rotating,  or  mov- 
ing,  anti-freeze  fluid  will  be  displaced,  by  this  pis-  75 
ton,  from  the  decreasing  volume  occupied  by  the 
release  spring  (20).  This  fluid,  will  either  flow 
through  the  restrictable  by-pass,  formed,  by  the 
control  rod  (22),  and  the  ports  (18)  (17)  in  the 
shaped  piston  (30),  and  plunger  (13),  or,  if  the  flow  20 
is  too  great,  it  will  cause  displacement  of  the 
shaped  piston  (30),  against  its  return  springs  (8)  - 
(21).  Momentary  changes  in  volume,  as  the  shaped 
piston  (30)  moves,  is  compensated  for,  by  inflation 
of  the  compensating  bag  (29).  Due  to  the  shape  of  25 
the  control  rod  and  the  by-pass  ports  (17)  (18),  in 
the  shaped  piston  and  plunger,  movement,  of  the 
shaped  piston  beyond  a  certain  limit,  is  regenera- 
tive.  Prior  to  that,  it  is  degenerative  (para  2.2.6. 
-efers).  When  the  middle  portion  of  the  plunger  -  30 
[10)  is  unlocked  from  the  rear  portion  (13),  the 
'elease  spring  (20)  restraint  on  rotation  of  the 
speroid,  will  be  removed.  The  spheroid  will  then  be 
ree  to  move,  to  the  limits  imposed  by  the  slot  and 
aperture,  in  the  closed  end  of  the  cylindrical  spher-  35 
3id  container  (34).  This  movement  is  against  the 
apposition  of  the  relatively  light  return  springs  (8)  - 

rviecnanicai  r-ieiease  unit  (r-ixea)  (rig.  z) 

The  Mechanical  Release  Unit  (Fixed),  is  similar 
n  its  action  to  the  Mechanical  Release  Unit  de- 
scribed  in  para  2.2.I.,  in  that  release  forces,  acting  45 
in  the  retaining  arms  (39)  and  positioning  leg  (2), 
vill  cause  the  spheroid  (3)  to  rotate.  Because  the 
ilunger  (4)  is  fixed,  rotation  of  the  spheroid  can 
low  only  occur,  by  the  spheroid  and  its  container 
>eing  displaced  away  from  the  plunger,  by  com-  50 
tressing  the  relatively  light  spheroid  casing  return 
;pring  (41).  This  displacement,  will  be  transmitted 
hrough  the  ski-boot,  to  the  Mechanical  Release 
Jnit,  against  its  release  spring.  It  will  cause  release 
if  the  constraint  of  this  spring,  either  as  described  55 

in  para  2.2.1.  ,  para  2.2.4.,  or  by  the  rotation  of  the 
spheroid,  taking  the  fixed  plunger  (43)  (4),  outside 
the  limit  of  the  shaped  recess  (36). 

2.2.3.  Controls 

There  are  two  controls  affecting  release: 

2.2.3.1.  Release  Spring  Tension  Control 

The  release  spring  (20)  tension  is  set,  by  ad- 
justing  the  retaining  cap  (24).  Displacement  of  fluid 
due  to  adjustment,  is  taken  up,  by  the  compensat- 
ing  bag  (29).  This  control  is  pre-set,  according  to 
the  physical  properties  of  the  skier. 

2.2.3.2.  Rate  Of  Increase  In  Release  Force  Control 

Control  over  the  rate  of  increase  in  release 
force  is  set,  by  controlling  the  rate  at  which  fluid 
can  be  displaced,  by  the  piston  part  of  the  plunger 
(25),  through  the  by-pass  ports  (17)  (18).  It  is  set  by 
adjusting  the  position  of  the  control  rod  (22),  to  set 
the  by-pass  dimensions  according  to  the  physical 
properties  of  the  skier. 

i.2.4.  Manual  Release 

Mannual  Release  is  achieved  by  sliding  the 
elease  unit  housing  (47).  The  release  unit  housing 
s  coupled  to  the  piston  (30),  by  the  connecting  rod 
46)  acting  through  the  mounting  block  (5),  the 
spring  (8),  and  fluid  seal  (32).  Sliding  the  housing 
vill  displace  the  piston  (30),  until  the  second 
shaped  portion  (50),  allows  the  inserts  to  unlock  the 
wo  concentric  portions  of  the  plunger  from  each 
>ther,  and  thus  remove  the  release  spring's  influ- 
ence  on  the  spheroid's  rotation.  The  spheroid  can 
hus  move  the  plunger,  against  the  relatively  light 
eturn  spring  (16),  so  that  the  retaining  arms  no 
□nger  retain  the  ski-boot. 

2.2.4.1.  The  limit  of  movement  of  the  Connect- 
rig  Rod  Mounting  Block  (5)  is  set  by  the  dimen- 
sions  of  the  slot  (40)  in  the  Fixed  Base  Unit  (45) 
hrough  which  the  connecting  rod  passes.  The  slot 
limensions  are  such  that  there  is  sufficient  clear- 
mce  to  prevent  fouling  when  the  plunger  is  dis- 
ilaced  by  the  spheroid. 

2.2.4.2.  The  second  shaped  recess  (37)  in  the 
;pheroids,  is  so  that,  after  release,  the  spheroids 
:an  remain  in  a  position,  suitable  for  reinserting  a 
ki-boot. 
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^ a . c .   me  reiurn  springs  (lb)  (b),  ensure 
that  when  a  ski-boot  is  not  in  the  binding,  then  the 
plunger  and'  piston  will  adopt  a  position,  which 
allows  the  two  parts  of  the  plunger  to  be  locked 
together  by  the  inserts  (14). 

2.2.4.4.  After  release  in  an  upward  direction,  as 
when  stepping  out  of  the  binding,  the  spheroid 
container  return  spring  (41),  by  forcing  the  spheroid 
against  the  fixed  plunger,  will  cause  the  second 
shaped  recess  to  rotate  the  spheroid,  to  a  position, 
suitable  for  reinsertion  of  the  skiboot. 

2.2.4.5.  To  minimize  fluid  loss,  those  moving 
parts  in  contact  with  the  fluid,  are  isolated  by  seals 
(9)  (32),  which  are  compressed  by  the  release  and 
return  springs. 

2.2.5.  Summary  of  Components 

The  Binding  consists  of  a  front  and  rear  unit,  at 
least  one  of  which  is  a  Mechanical  Release  Unit. 
The  second  unit  is  either  a  Mechanical  Release 
Unit  (Fixed),  or  another  Mechanical  Release  Unit, 
depending  on  the  experience  of  the  skier. 

2.2.5.1.  Either  the  Mechanical  Release  Unit,  or 
the  Mechanical  Release  Unit  (Fixed),  can  be  in  the 
Front  or  Rear  position. 

2.2.5.2.  Compensating  Bag 

The  Compensating  Bag  is  a  non-permeable, 
elastic  bag  (29),  filled  with  a  permeable,  sponge- 
like  material  (26),  which  will  allow  changes  in  pres- 
sure  and  volume  inside  the  fluid  container,  to  bal- 
ance  against  atmospheric  pressure.  It  is  secured  to 
the  casing  (49)  by  a  grub  scew  (28)  and  washer  - 
[27)  which  are  drilled  to  allow  atmospheric  com- 
pensation. 

:.£.o.o.  oompensatino  Korts 

Compensating  Ports  (II)  are  drilled  through  ap- 
ilicable  moving  components  to  facilitate  a  free  flow 
>f  fluid  when  these  components  move  and  to  pre- 
-ent  seepage  having  a  detrimental  effect. 

!.2.6.  Response  of  Shaped  Piston 

2.2.6.1.  Degenerative  Response 

For  combined  positions  of  the  control  rod  (22) 
and  the  shaped  piston  (30),  where  the  dimensions 

5  of  the  by-pass  are  accumulatively  increasing,  the 
resulting  increase  in  fluid  flow,  will  tend  to  reduce 
the  amount  of  movement  of  the  shaped  piston. 
This  is  a  degenerative  response. 

w 
2.2.6.2.  Regenerative  Response 

For  combined  positions  of  the  control  rod  (22) 
and  the  shaped  piston  (30),  where  the  dimensions 

15  of  the  by-pass  are  accumulatively  decreasing,  the 
resulting  decrease  in  fluid  flow,  will  tend  to  in- 
crease  the  amount  of  movement  of  the  shaped 
piston.  This  is  a  regenerative  response. 

20 
2.2.7.  Adjustments 

2.2.7.1.  The  release  spring  tension  control  - 
(para.  2.2.3.1.  refers)  is  adjusted  for  a  given  depth 

55  of  the  retaining  cap  (24)  in  the  housing  (49),  and  is 
set  according  to  physical  properties  of  the  skier,  by 
using  the  adjusting  sockets  (23). 

2.2.7.2.  The  rate  of  increase  in  release  force 
control  (para.  2.2.3.2.  refers)  sets  the  reluctance  of 

?o  the  binding  to  release.  It  is  adjusted  by: 
2.2.7.2.1.  Applying  pressure  to  the  release 

spring  and  operating  the  manual  release,  by  sliding 
the  binding  housing  against  the  return  springs  until 
the  resistance  of  the  release  spring  is  felt,  and 

35  holding  it  there  until  the  operation  described  in 
para.  2.2.7.2.2.  is  completed.  This  sets  the  ex- 
tended  rod  (31)  to  a  known  reference  position  to 
facilitate  setting  the  control  rod  (22)  to  give  the 
required  reluctance. 

to  2.2.7.2.2.  Screwing  the  control  rod  (22)  in  until 
it  fouls  the  end  of  the  extended  rod  (19).  This  sets 
the  position  at  which  the  response  is  fully  regen- 
erative  (para.  2.2.6.2.  refers). 

2.2.7.2.3.  Unscrewing  the  control  rod  (22)  from 
(5  this  position  covers  the  complete  range  of  re- 

sponse  from  fully  regenerative  to  fully  degenerative 
(para.  2.2.6.1.  refers). 

2.2.7.4.  The  control  rod  (22)  is  set  according  to 
the  properties  of  the  skier,  and  is  set  for  a  number 

io  of  turns  of  the  control  rod  from  the  fully  regenera- 
tive  position. 

5 
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3  .  I d e n t i f i c a t i o n   and  L o c a t i o n   of  I t e m   N u m b e r s  

I t e m   No.  I d e n t i f i c a t i o n   /  Comments   L o c a t e d   I n  

F i g .   N o .  

1  P o s i t i o n i n g   Leg  S l o t   ( c u t   in  1,  2,  3 

h e m i s p h e r i c a l   end  of  s p h e r o i d  

c o n t a i n e r   )  . 

2  P o s i t i o n i n g   Leg  1,  2 

3  S p h e r o i d   1,  2 

4  H e m i s p h e r i c a l   P l u n g e r   Head  1,  2 

5  Manua l   R e l e a s e   C o n n e c t i n g   Rod  1 

M o u n t i n g   B l o c k .   ( T h i s   is   s h a p e d   s o  

as  no t   to  f o u l   t h e   f l u i d   s e a l   ( 3 2 ) ) .  

6  H e m i s p h e r i c a l   Head  To  E x t e n d e d   Rod  1 

( 3 1 ) .   (-This  b e a r s   on  t h e   s e a l   g u a r d  
and  t r a n s f e r s   m o t i o n   of  t h e   c o n n e c -  

t i n g   rod   b l o c k   (5)  to  t he   p i s t o n   ( 3 0 )  

t h r o u g h   t h e   r e t u r n   s p r i n g   ( 8 ) ) .  

7  S p h e r o i d   C o n t a i n e r   R e t a i n i n g   F l a n g e .   1,  2 

8  P i s t o n   R e t u r n   S p r i n g .   ( T h i s   a c t s   1 

t o g e t h e r   w i t h   i t e m   21  to   p o s i t i o n  

t h e   p i s t o n )   . 

9  C o m p r e s s i b l e   F l u i d   S e a l .   1 

10  C e n t r e   S e c t i o n   of  P l u n g e r .   ( T h i s   is   1 

c o n c e n t r i c   w i t h   i t e m   13  and  can  b e  

l o c k e d   to  i t   by  t h e   i n s e r t s   ( 1 4 ) ) .  

5 
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11  C o m p e n s a t i n g   P o r t s   ( d r i l l e d   t h r o u g h  

i t e m   9  to   p r e v e n t   f l u i d   s e e p a g e  

h a v i n g   a  d e t r i m e n t a l   e f f e c t ) .  

12  U n l o c k i n g   R e c e s s .   ( T h e s e   a r e   s h a p e d  

r e c e s s e s   in  t h e   s h a p e d   p i s t o n   ( 3 0 )  

to  a l l o w   t h e   i n s e r t s   u n l o c k i n g  

m o v e m e n t   when  a l i g n e d   w i t h   t h e m .  

They   a r e   s h a p e d   to   e n c o u r a g e   m o v e -  

ment   of  t h e   i n s e r t s ) .  

13  R e a r   S e c t i o n   Of  P l u n g e r .   ( T h i s   i s  

c o n c e n t r i c   w i t h   i t e m   10  to   w h i c h  

i t   can  be  l o c k e d   by  t h e   i n s e r t s   ( 1 4 ) ) .  

14  L o c k i n g   I n s e r t s .   ( T h e s e   a r e   s h a p e d  

to   f a c i l i t a t e   t r a n s f e r   i n t o   t h e  

u n l o c k i n g   r e c e s s e s   (12)  and  ( 5 0 ) ) .  

15  L o c k i n g   R e c e s s .   ( T h i s   i s   s h a p e d  

to   e n c o u r a g e   m o v e m e n t   of  t h e  

l o c k i n g   i n s e r t s   ( 1 4 ) ) .  

16  P l u n g e r   R e t u r n   S p r i n g .   ( T h i s   i s   a  

l i g h t l y   t e n s i o n e d   s p r i n g   w h i c h   r e -  

p o s i t i o n s   t h e   p l u n g e r   a f t e r   r e l e a s e  

of  a  s k i - b o o t   to  a l i g n   t h e   c o n c e n t r i c  

c o m p o n e n t s   f o r   t h e   l o c k i n g   i n s e r t s  

to   r e l o c k   them)   . 

17  R e a r   S e c t i o n   Of  P l u n g e r   F l u i d  

B y - p a s s   P o r t .  

18  S h a p e d   P i s t o n   B y - p a s s   P o r t .   ( T h i s   i s  

w ide   e n o u g h   to   a l l o w   f l u i d ,   d i s p l a c e d  

by  m o v e m e n t   of  t h e   s h a p e d   p i s t o n   w h e n  

o p e r a t i n g   t h e   m a n u a l   r e l e a s e ,   to   f l o w )   . 

6 
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F i x e d   R e f e r e n c e   End  Of  E x t e n d e d  
Rod  ( u s e d   f o r   s e t t i n g   t h e   r e l u c -  

t a n c e   of  t h e   b i n d i n g ) .  

R e l e a s e   S p r i n g  

P i s t o n   R e t u r n   S p r i n g .   ( T h i s  

a c t s   w i t h   i t e m   8  to   p o s i t i o n  
t h e   p i s t o n   (  30  )  )  . 

C o n t r o l   R o d  

R e t a i n i n g   Cap  A d j u s t i n g   S o c k e t s  

R e t a i n i n g   C a p  

P i s t o n   Fo rmed   By  R e a r   P o r t i o n  

Of  P l u n g e r .  

P e r m e a b l e   S p o n g e - l i k e   M a t e r i a l .  

( T h i s   i s   in  t h e   e l a s t i c   c o m p e n -  
s a t i n g   bag  (29)   and  a l l o w s   i t  

bo  c h a n g e   v o l u m e   e i t h e r   s i d e   o f  

a  norm  s e t   by  a t m o s p h e r i c   p r e s s u r e )  

t f a s h e r  

S r u b - s c r e w   ( p i e r c e d   to  a l l o w   a  

: h a n g e   in  v o l u m e   of  t h e   c o m p e n -  
s a t i n g   bag)   . 

E l a s t i c   C o m p e n s a t i n g   B a g  

Shaped  P i s t o n  

e x t e n d e d   R o d  
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32  F l u i d   S e a l   1 

33  F l u i d   S e a l   G u a r d .   ( T h i s   p r e v e n t s   1 

c h a f f i n g   of  t h e   s e a l   by  t h e  

r e t u r n   s p r i n g   ( 8 ) ) .  

34  C y l i n d r i c a l   S p h e r o i d   C o n t a i n e r .   1 

(The  c l o s e d   end  is   h e m i s p h e r i c a l  

and  has   a  s l o t   (1)  and  an  a p e r t u r e  
(38)  in   i t .  

35  C o n n e c t i n g   Rod  S e c u r i n g   S o c k e t   1 

36  S h a p e d   R e c e s s   In  S p h e r o i d .   1,  2 

( T h i s   i s   s h a p e d   to   g i v e   d i f f e r e n t  

r e l e a s e   c h a r a c t e r i s t i c s   in  d i f -  

f e r e n t   d i r e c t i o n s ) .  

37  S e c o n d   S h a p e d   R e c e s s   In  S p h e r o i d .   1,  2 

( T h i s   i s   a  s h a l l o w   r e c e s s   to   h o l d  

t h e   s p h e r o i d   o r i e n t e d   - f o r   r e i n s e r -  

t i o n   of  a  s k i - b o o t   a f t e r   r e l e a s e ) .  

38  A p e r t u r e .   ( T h i s   c o n t r o l s   t h e   l i m i t   1,  2 

of  t h e   m o v e m e n t   of  t h e   s e c u r i n g  

arms  ( 3 9 ) ) .  

39  S e c u r i n g   Arms.   ( T h e s e   a r e   two  arms  1,  2 

w h i c h   p r o t r u d e   f rom  t h e   s p h e r o i d   a n d  

s e c u r e   a  s k i - b o o t   by  b e a r i n g   on  i t s  

w e l t s   e i t h e r   s i d e   of  t h e   t o e .   T h e y  

a r e   s h a p e d   to  f a c i l i t a t e   m o v e m e n t   o f  

t h e   s k i - b o o t ,   w i t h o u t   j a m m i n g   i t ) .  

40  C o n n e c t i n g   Rod  C l e a r a n c e   S l o t   In  3 
F i x e d   Base   ( i t s   d i m e n s i o n s   s e t  

t h e   l i m i t   of  t h e   m o u n t i n g   b l o c k ' s   ( 5 )  

m o v e m e n t   )  . 

3 
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41  S p h e r o i d   C o n t a i n e r   R e t u r n   S p r i n g   2 

42  H o u s i n g   2 

43  F i x e d   P l u n g e r   2 

44  R a i s e d   End  Of  M e c h a n i c a l   R e l e a s e   3 
U n i t   H o u s i n g .   ( I t   is   i n d e n t e d   t o  

e a s e   m o v i n g   i t   w i t h   a  s k i - s t i c k )   .. 

45  F i x e d   Base   U n i t   3 

46  C o n n e c t i n g   Rod.  ( T h i s   t r a n s f e r s   3 

m o v e m e n t   of  t h e   s l i d i n g   h o u s i n g ,  

t h r o u g h   a  s l o t   in  t h e   f i x e d   b a s e  

u n i t ,   to  t h e   s h a p e d   p i s t o n   ( 3 0 )  

v i a   t h e   s o c k e t   (35)  in   t h e   m o u n t -  

i ng   b l o c k   ( 5 ) ,   in  o r d e r   to   e f f e c t  

m a n u a l   r e l e a s e ) .  

47  S l i d i n g   H o u s i n g   3 

48  F o r w a r d   End  Of  P l u n g e r .   ( T h i s   i s   1 

s l o t t e d   to  a l l o w   m o v e m e n t   of  t h e  

c o n n e c t i n g   rod  (46)  as  t h e   h o u s i n g  
(47)  i s   s l i d   f o r   m a n u a l   r e l e a s e ) .  

49  C o n t a i n i n g   C y l i n d e r   1 

50  U n l o c k i n g   R e c e s s e s   ( f o r   m a n u a l   1 

r e l e a s e )   . 

51  M e c h a n i c a l   R e l e a s e   U n i t   H o u s i n g   4 

52  M e c h a n i c a l   R e l e a s e   U n i t   ( F i x e d )   5 

H o u s i n g  

53  I n s e r t   S o c k e t .   ( T h i s   s o c k e t   c o n -   1 

t a i n s   t h e   i n s e r t   and  a l l o w s   i t   t o  

move  e i t h e r   i n t o   a  r e c e s s   in  t h e  

s h a p e d   p i s t o n   (12)  (50)  or   t h e  

c e n t r e   s e c t i o n   of  t h e   p l u n g e r   ( 1 0 ) ) .  

3 
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Claims 

1.  A  safety  ski  binding  comprising  front  and  rear 
binding  units  having  retaining  elements  adapted  to 
engage  the  prominent  welt  of  a  ski-boot,  at  least 
one  of  said  binding  units  having  a  release  mecha- 
nism  adapted  to  release  said  retaining  elements  in 
response  to  the  occurance  of  injurious  forces  act- 
ing  on  the  ski-boot,  characterized  in  that 

a)  said  retaining  elements  (39)  are  coupled  - 
(37,  36,  4,  48)  to  a  piston  arrangement  (10,  13)  in  a 
manner  so  as  to  translate  any  movement  of  said 
retaining  elements  into  an  axial  displacement  of 
said  piston  arrangement  against  a  restraining 
spring  (20), 

b)  said  piston  arrangement  (10,  13)  is  con- 
tained  within  a  liquid-filled  cylinder  (49)  and  has  a 
piston  element  (25)  subdividing  the  interior  of  said 
cylinder  into  two  compartments, 

c)  said  two  compartments  are  in  flow  com- 
munication  with  each  other  through  a  flow  restrictor 
(22)  of  limited  flow  capacity, 

d)  said  piston  arrangement  has  two  tele- 
scopic  sections  (10,  13)  and  a  detent  mechanism  (14, 
30,  8)  associated  thereto,  said  detent  mechanism 
locking  said  two  sections  together  and  being  hy- 
drauiically  operable  to  unlock  said  two  sections 
when  a  displacement  of  said  piston  arrangement  - 
(10,  13)  causes  the  liquid  pressure  in  the  compart- 
ment  behind  said  piston  element  (25)  to  exceed  a 
predetermined  value. 

2.  A  safety  ski  binding  as  claimed  in  claim  I, 
characterized  in  that  said  detent  mechanism  com- 
prises  a  number  of  detent  elements  (14)  for  locking 
said  two  sections  (10,  13)  together  and  a  locking 
member  (30),  said  locking  member  being  spring- 
biased  (8)  into  a  locking  position  retaining  said 
detent  elements  in  their  locking  engagement,  and 
being  hydraulically  displaceable  against  its  bias 
spring  (8)  into  a  position  allowing  said  detent  ele- 
ments  to  move  out  of  their  locking  engagement. 

3.  A  safety  ski  binding  as  claimed  in  claim  2, 
characterized  in  that  said  detent  elements  are  de- 
tent  balls  (14)  and  said  locking  member  (30)  is  a 
piston  having  radial  recesses  (12)  which  are  moved 

into  register  with  the  detent  balls  (14)  when  the 
locking  member  is  displaced  from  its  locking  posi- 
tion  so  as  to  allow  the  detent  balls  to  be  radially 
displaced  out  of  their  locking  engagement. 

5  4.  A  safety  ski  binding  as  claimed  in  any  of 
claims  I  to  3,  characterized  in  that  a  compression 
spring  (16)  is  located  between  said  two  sections  - 
(10,  13)  so  as  to  bias  them  into  an  elongated 
position. 

10  5.  A  safety  ski  binding  as  claimed  in  any  of 
claims  I  to  4,  characterized  in  that  said  retaining 
elements  (39)  project  from  a  spheroid  (3)  mounted 
for  omnidirectional  rotation  and  cooperating  with 
said  piston  arrangement  (10,  13)  through  a  hemi- 

75  spherical  piston  head  (4)  bearing  against  a  spheri- 
cal  recess  (36)  of  said  spheroid. 

6.  A  safety  ski  binding  as  claimed  in  any  of 
claims  I  to  5,  characterized  in  that  said  cylinder  - 
(49)  has  an  adjustable  cap  (24)  serving  as  an 

20  adjustable  support  for  said  restraining  spring  (20). 
7.  A  safety  ski  binding  as  claimed  in  any  of 

claims  I  to  7,  characterized  in  that  said  flow  restric- 
tor  has  an  adjustable  member  (22)  for  varying  its 
flow  resistance. 

25  8.  A  safety  ski  binding  as  claimed  in  any  of 
claims  I  to  7,  characterized  in  that  the  cylinder 
compartment  in  front  of  said  piston  element  (25) 
has  associated  therewith  an  elastic  compensating 
member  (29)  allowing  for  compensation  of  liquid 

30  volume  variations. 

,  9.  A  safety  ski  binding  as  claimed  in  any  of 
claims  I  to  8,  characterized  in  that  said  detent 

.  mechanism  (30)  is  coupled  (5,  35,  6,  8)  to  a  man- 
ually  operable  member  for  manual  release  of  the 

35  retaining  means. 
I0.  A  safety  ski  binding  as  claimed  in  any  of 

claims  I  to  9,  characterized  in  that  only  one  of  said 
front  and  rear  binding  units  includes  a  release 
mechanism,  and  that  the  other  binding  unit  (fig.  2) 

40  has  its  retaining  elements  (39)  coupled  to-  a  fixed 
member  (42,  43)  in  a  manner  so  as  to  translate  any 
movement  of  said  retaining  elements  into  a  dis- 
placement  of  said  retaining  elements  towards  said 
first-mentioned  binding  unit. 

45 

50 

55 
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