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©  Ski  binding  with  a  device  for  displaying  the  safety  load  for  the  release  of  a  ski  boot. 

©  A  ski  binding,  which  has  a  device  for  displaying 
the  safety  load  for  the  release  of  a  ski  boot,  includ- 
ing:  a  position  sensor  (2),  which  sends  a  signal  to  an 
electronic  circuit  for  detecting,  converting  and  pro- 
cessing  the  signal;  a  display  device,  a  switch  and  a 
power  source.  The  peculiarity  of  the  device  consists 

of  the  fact  that  the  position  sensor  is  constituted  by 
a  capacitive  sensor  (8,9)  or  by  a  plurality  of  micro- 
switches  which  send  the  signal  according  to  the 
variation  in  the  position  of  a  screw  (11)  for  the 
adjustment  of  the  securing  of  the  binding  (1). 
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The  present  invention  relates  to  a  ski  binding 
with  a  device  for  displaying  the  safety  load  for  the 
release  of  a  ski  boot. 

Ski  bindings  are  known  which  have  an  elec- 
tronic  device  displaying  data,  usually  numbers, 
which  indicate  to  the  skier  the  degree  of  securing 
which  can  be  achieved  for  the  ski  boot. 

Some  of  these  bindings  have  a  transducer 
which  is  suitable  for  detecting  the  force  imparted  to 
a  spring  during  the  adjustment  of  the  binding,  said 
transducer  emitting  a  signal  which,  after  being  ap- 
propriately  treated,  drives  an  electronic  display. 

This  solution  is  per  se  not  optimum,  since  the 
force  detection  apparatus  is  expensive  and  ex- 
tremely  delicate,  considering  the  conditions 
(vibrations,  impacts,  low  temperatures)  to  which  the 
ski  binding  is  subjected. 

Ski  bindings  are  also  known  in  which  a  poten- 
tiometer  is  used  as  a  position  sensor;  said  poten- 
tiometer  is  constituted  by  a  slider  which  can  slide 
in  an  adapted  guide  and  the  movement  whereof  is 
interpreted  by  an  appropriate  electric  circuit,  mea- 
suring  a  variation  in  resistance. 

The  disadvantage  which  can  be  observed  in 
this  known  type  of  binding  resides  in  the  fact  that 
the  possible  presence  of  material  at  the  slider  seat 
may  lead  to  an  alteration  of  the  value  of  the  resis- 
tance  read  by  the  circuit,  thus  generating  incorrect 
data  at  the  display. 

The  aim  of  the  present  invention  is  therefore  to 
eliminate  the  disadvantages  described  above  in 
known  types  by  providing  a  ski  binding  wherein  it 
is  possible  to  display,  in  a  precise  and  therefore  as 
error-free  as  possible  manner,  the  safety  load  for 
the  release  of  a  ski  boot. 

Within  the  above  aim,  an  important  object  is  to 
provide  a  reliable  device  and  safe  in  use  which 
provides  correct  indications  as  to  the  safety  load 
set  on  the  binding  for  the  release  of  the  boot. 

Another  important  object  is  to  provide  a  struc- 
turally  simple  binding  and  easy  to  industrialize. 

Not  least  object  is  to  provide  a  binding  which 
associates  with  the  preceding  characteristics  that  of 
having  modest  costs. 

This  aim,  these  objects  and  others  which  will 
become  apparent  hereinafter  are  achieved  by  a  ski 
binding  with  a  device  for  displaying  the  safety  load 
for  the  release  of  a  ski  boot,  characterized  in  that  it 
comprises  a  position  sensor  which  sends  a  signal 
to  an  electronic  circuit  for  detecting,  converting  and 
processing  said  signal,  a  display  device,  a  switch 
and  a  power  source,  said  position  sensor  sending 
said  signal  according  to  the  variation  in  the  position 
of  a  screw  for  the  adjustment  of  the  safety  load  of 
said  binding. 

Further  characteristics  and  advantages  of  the 
invention  will  become  apparent  from  the  detailed 
description  of  some  particular  but  not  exclusive 

embodiments,  illustrated  only  by  way  of  non-limita- 
tive  example  in  the  accompanying  drawings, 
wherein: 

figure  1  is  a  schematic  view  of  the  components 
5  of  the  invention; 

figure  2  is  a  partially  sectional  view  of  the  ar- 
rangement  of  the  capacitive  sensor; 
figures  3  and  4  are  two  diagrams  of  the  electric 
circuit; 

io  figure  5  is  a  further  block  diagram  of  the  compo- 
nents  of  the  invention; 
figure  6  is  a  view,  similar  to  that  of  figure  2,  of 
the  arrangement  of  the  microswitches; 
figure  7  is  a  view  of  an  embodiment  to  be 

75  combined  with  the  preceding  one,  which  gives  a 
better  degree  of  precision  to  the  embodiment  of 
figure  6; 
figure  8  is  a  front  view  of  the  threaded  bush  on 
which  the  fixed  contacts  are  applied. 

20  With  reference  to  the  above  figures,  the  ski 
binding,  which  is  constituted  by  at  least  one  cou- 
pling  element  1  for  a  ski  boot,  such  as  a  heel  or  tip 
element,  has  a  position  sensor  2  which  sends  a 
signal  to  an  electric  circuit  3,  which  can  be  ac- 

25  tivated  by  means  of  an  adapted  switch  4  acces- 
sible  to  the  skier  and  is  powered  by  means  of  an 
adapted  power  source  5. 

The  electric  circuit  3  may  comprise  control 
logic  unit  6  for  detecting,  converting  and  process- 

30  ing  the  signal  arriving  from  the  sensor  2  to  send  it 
to  a  display  7  which  can  be  associated  with  the  ski 
binding. 

In  the  particular  embodiment  illustrated  in  fig- 
ure  2,  the  position  sensor  is  constituted  by  a  ca- 

35  pacitive  sensor  and  therefore  by  a  variable  capaci- 
tor  which  has  a  first  plate  8  and  a  second  plate  9 
which  face  one  another  and  are  electrically  in- 
sulated  by  means  of  insulating  material  10. 

The  first  plate  8  is  movable  and  is  advanta- 
40  geously  constituted  by  the  cylindrical  surface  of  the 

stem  of  the  screw  1  1  for  adjusting  the  safety  load 
which  can  be  achieved  for  the  release  of  a  ski  boot. 

Said  screw  11  is  advantageously  rotatably  as- 
sociated  at  the  frame  12  of  the  coupling  element  1, 

45  and  at  least  one  spring  13  is  provided  inside  said 
screw;  said  spring  is  suitable  for  presetting,  by 
means  of  known  devices,  the  degree  of  securing 
for  the  boot. 

The  insulating  material  10  is  arranged  coaxially 
50  to  the  first  plate  8,  and  a  second  plate  9  is  ar- 

ranged  coaxially  to  said  insulating  material;  said 
second  plate  9  is  also  cylindrical  and  is  fixed  at  the 
frame  12. 

In  a  different  embodiment,  the  first  and  second 
55  plates  can  be  constituted  by  two  facing  planar 

surfaces  instead  of  by  coaxial  cylindrical  surfaces. 
In  the  embodiment  illustrated  in  figure  2,  a 

rotation  of  the  screw  11  is  matched  by  an  axial 
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movement  of  the  screw  stem  and  therefore  by  a 
movement  of  the  first  plate  8,  achieving  a  variation 
in  the  degree  of  interference  with  respect  to  the 
second  plate  9. 

Figures  3  and  4  illustrate  an  embodiment  of  the 
electric  circuit  3,  which  is  suitable  for  measuring 
the  capacitance  of  the  capacitor  constituted  by  the 
first  and  second  plates;  said  circuit  has  advantages 
in  terms  of  insensitivity  to  the  stability  and  preci- 
sion  of  certain  important  circuit  elements,  since  it  is 
based  on  the  conversion  of  a  capacitance  mea- 
surement  into  a  time  measurement. 

Two  measurement  steps  are  thus  distinguished 
which  perform,  in  combination,  a  double  current 
integration. 

As  illustrated  in  figures  3  and  4,  a  first  step 
occurs  in  which  a  reference  capacitor  Ci  is 
charged  at  a  constant  current  I  which  is  equal  to 
the  ratio  between  the  voltage  Vj  and  a  resistor  R 
across  a  current  integrator  14,  the  output  whereof 
reaches  the  final  voltage  Vf. 

The  capacitor  with  unknown  capacitance  C  is 
also  raised  to  the  same  final  voltage,  which  is  given 
by  the  formula 

V,  =  Vi  -  VT/RCi  . 

The  subsequent  step  entails  the  discharge  of 
the  capacitor  being  measured,  at  the  end  of  which 
the  capacitor  with  unknown  capacitance  C  is  ar- 
ranged  in  parallel  to  the  capacitor  Ci  ,  and  the 
voltage  -Vj  is  applied  to  the  input  of  the  integrator 
14  in  order  to  perform  the  constant-current  dis- 
charge  of  the  parallel  capacitor  Ci  +  C. 

After  a  time  t,  discharge  is  complete  and  is 
interrupted  when  the  initial  voltage  Vj  is  reached  at 
the  output  of  the  integration  circuit,  schematically 
indicated  by  the  numeral  15  in  figure  5;  this  con- 
dition  can  be  easily  detected  by  means  of  a  known 
voltage  comparator. 

The  following  relations  are  therefore  true: 

V|  =  V,  +  Vt/r  (Ci  +  C) 
t/T  =  (Ci  +  C)  /  Ci  =1  +  C/Ci  . 

Thus,  by  measuring  the  time  t  (T  and  Ci  being 
known)  it  is  possible  to  determine  the  value  of  C 
and  thus  detect  the  adjustment  of  the  binding. 

In  order  to  measure  t  (and  force  T)  there  is 
provided  an  assembly  constituted  by  an  oscillator 
16  (time  base)  and  by  a  counter  17  for  the  pulses 
generated  by  the  oscillator. 

The  display  of  the  number  thus  obtained  is 
performed  according  to  the  type  of  display  7  used. 

Alternatively,  it  is  possible  to  use  an  inductive 
sensor  instead  of  a  capacitive  one. 

Said  inductive  sensor  can  be  constituted  by 
two  mutually  coupled  coaxial  inductors,  one  being 
fixed  and  the  other  one  being  movable,  with  a 
degree  of  interfacing  which  can  vary  with  the  posi- 

5  tion  of  the  safety  load  adjustment  screw,  so  that 
the  mutual  inductance  of  the  overall  inductor  varies. 

An  adapted  electric  circuit  finally  detects  the 
inductance  and/or  mutual  inductance  variation  in- 
duced  by  the  movement  of  the  load  adjustment 

io  screw,  and  activates  its  appropriate  display. 
Figure  6  illustrates  a  further  embodiment, 

wherein  the  position  sensor  102  is  constituted  by  a 
plurality  of  microswitches  118,  each  of  which  is 
arranged  at  one  of  the  intervals  into  which  the 

is  overall  stroke  of  the  screw  111  is  divided. 
The  identification  of  said  intervals  may  be  per- 

formed  by  means  of  a  combination  of  fixed  con- 
tacts  121,  which  are  present  at  the  frame  112  of 
the  coupling  element  101,  and  of  movable  con- 

20  tacts,  such  as  brushes  119  which  are  associated  at 
an  adapted  movable  tab  120  which  protrudes  ax- 
ially  to  the  screw  111  and  interacts  with  the  fixed 
contacts  by  sliding. 

The  tab  120  in  fact  performs  a  translatory 
25  motion,  affecting  said  fixed  contacts,  upon  a  rota- 

tion  imparted  to  the  screw  111,  thus  progressively 
providing  the  closure  between  the  movable  con- 
tacts  and  the  fixed  contacts. 

If  the  resolution  obtainable  with  the  simple  di- 
30  vision  of  the  axial  stroke  of  the  safety  load  adjust- 

ment  screw  of  the  ski  binding  is  not  sufficient,  it 
can  be  improved  by  combining  an  axial  differenti- 
ation  with  an  angular  differentiation  of  the  rotation 
of  said  screw. 

35  Thus,  figures  7  and  8  illustrate  an  embodiment 
for  the  angular  differentiation  of  the  rotation  of  the 
screw,  wherein  the  screw  211  has  movable  con- 
tacts,  constituted  by  brushes  219,  which  protrude 
radially  therefrom  and  close  on  fixed  contacts  221 

40  which  are  provided  at  a  bush  222  which  is  asso- 
ciated  with  the  frame  212  of  the  ski  binding. 

If  the  screw  performs  in  all  a  rotation  of  n  x 
360°  and  advances  by  a  length  lp  (pitch  of  the 
screw)  upon  a  360°  rotation,  the  overall  stroke  is  L 

45  =  nip. 
It  is  thus  possible  to  obtain  a  division  of  the 

overall  stroke  into  n  x  m  intervals,  by  dividing  the 
axial  stroke  into  n  sub-intervals  associated  with  as 
many  switches  and  to  further  divide  each  one  of 

50  said  intervals  by  dividing  into  m  intervals  the  rota- 
tion  of  the  screw  through  one  turn,  again  by  resort- 
ing  to  fixed  and  movable  contacts. 

The  numbers  of  the  axial  and  angular  contacts 
selected  by  the  respective  movable  contacts  are 

55  encoded  so  as  to  provide  an  univocal  and  progres- 
sive  indication  of  the  position  of  the  adjustment 
screw. 

It  has  thus  been  observed  that  the  invention 

3 
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has  achieved  the  intended  aim  and  objects,  a  de- 
vice  having  been  obtained  which  allows  to  display 
to  the  skier  a  datum  which  is  proportional  to  the 
safety  load  set  for  the  release  of  a  boot  which  can 
be  associated  with  the  binding. 

The  invention  is  furthermore  structurally  simple 
as  well  as  reliable  and  safe  in  use. 

The  activation  of  the  data  on  the  display  occurs 
continuously  and  automatically  once  the  binding 
securing  adjustment  screw  alone  has  been  ac- 
tivated. 

The  device  according  to  the  invention  is  natu- 
rally  susceptible  to  numerous  modifications  and 
variations,  all  of  which  are  within  the  scope  of  the 
same  inventive  concept. 

The  materials  and  dimensions  which  constitute 
the  individual  components  of  the  invention  may 
naturally  be  the  most  pertinent  according  to  the 
specific  requirements. 

Where  technical  features  mentioned  in  any 
claim  are  followed  by  reference  signs,  those  refer- 
ence  signs  have  been  included  for  the  sole  pur- 
pose  of  increasing  the  intelligibility  of  the  claims 
and  accordingly  such  reference  signs  do  not  have 
any  limiting  effect  on  the  scope  of  each  element 
identified  by  way  of  example  by  such  reference 
signs. 

Claims 

1.  Ski  binding  with  a  device  for  displaying  the 
safety  load  for  the  release  of  a  ski  boot,  char- 
acterized  in  that  it  comprises  a  position  sensor 
(2,102)  which  sends  a  signal  to  an  electronic 
circuit  (3)  for  detecting,  converting  and  pro- 
cessing  said  signal,  a  display  device  (7),  a 
switch  (4)  and  a  power  source  (5),  said  position 
sensor  sending  said  signal  according  to  the 
variation  in  the  position  of  a  screw  (1  1  ,1  1  1  ,21  1) 
for  the  adjustment  of  the  safety  load  of  said 
binding. 

2.  Binding  according  to  claim  1,  composed  of 
either  one  of  a  heel  element  and  a  tip  element, 
characterized  in  that  it  has  a  capacitive  posi- 
tion  sensor  which  is  constituted  by  a  variable 
capacitor  which  has  a  first  plate  (8)  and  a 
second  plate  (9)  which  face  one  another  and 
are  electrically  insulated  by  an  insulating  ma- 
terial  (10). 

3.  Binding  according  to  claim  2,  characterized  in 
that  said  first  and  second  plates  are  arranged 
on  mutually  parallel  planes. 

4.  Binding  according  to  claim  2,  characterized  in 
that  said  first  and  second  plates  are  arranged 
mutually  coaxial. 

5.  Binding  according  to  claim  4,  characterized  in 
that  said  first  plate  is  movable  and  is  con- 
stituted  by  the  cylindrical  surface  of  the  stem 
of  said  screw  for  the  adjustment  of  the  safety 

5  load  of  said  binding. 

6.  Binding  according  to  claim  5,  characterized  in 
that  said  second  plate,  which  is  arranged  co- 
axially  to  said  insulating  material  and  to  said 

io  first  plate,  is  fixed  to  the  frame  (12)  of  said 
binding. 

7.  Binding  according  to  one  or  more  of  the  pre- 
ceding  claims,  characterized  in  that  said  posi- 

15  tion  sensor  is  constituted  by  a  plurality  of 
microswitches  (118)  which  are  constituted  by 
contacts  (121)  which  are  fixed  to  said  frame 
(112)  and  by  movable  contacts  (119)  which  are 
associated  with  a  tab  (120)  which  is  rigidly 

20  associated  with  said  screw  (111)  for  the  adjust- 
ment  of  the  safety  load  of  said  binding  and 
protrudes  therefrom. 

8.  Binding  according  to  one  or  more  of  the  pre- 
25  ceding  claims,  characterized  in  that  said  posi- 

tion  sensor  is  constituted  by  a  plurality  of 
microswitches  which  are  constituted  by  fixed 
contacts  (221)  at  one  end  of  a  bush  (222) 
which  is  associated  with  said  frame  (212)  and 

30  is  arranged  coaxially  to  said  screw  (211)  for 
the  adjustment  of  the  safety  load  of  said  bind- 
ing,  said  screw  having  movable  contacts  (219) 
which  face  said  fixed  contacts  and  protrude 
radially  from  said  screw. 

35 
9.  Binding  according  to  claim  1,  characterized  in 

that  said  position  sensor  comprises  an  induc- 
tive  sensor. 

40 
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