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METHOD AND DEVICES FOR RELEASING A SKI 
BOOT FROM THE SKI 

This invention relates to a method of automatically 
releasing a ski boot from a ski in the event of danger 
and to devices for performing the method. 
For this purpose of automatically releasing a ski boot 

from a ski, use has so far been made of safety ski bind 
ings in which. when a pressure exceeding a given. possi 
bly adjustable resistance comes into play. a ski boot 
holder moves from its locking position to its releasing 
position. thus releasing the ski boot. 

In bindings that have so far been known solely from 
printed publieatons. the resistance means are so se 
lected that they put up a great resistance to jerky loads 
of short duration. that resistance then being reduced 
when the loads last longer. Jerky loads are considered 
to be loads lasting a maximum of about 0.3 seconds. In 
these bindings the shock energy is absorbed by special 
shock absorbing facilities. e.g. dampers or inertia 
masses. Compared with the bindings that are simply 
ball-locked and also compared with the so-called long 
stroke bindings. unless they posses a suf?ciently high 
retaining power. such bindings afford considerable ad 
vantages. but they obviously cannot be manufactured 
as easily. cheaply and reliably as necessary for practical 
purposes. ‘ 

This invention follows a completely new course and 
?rst proposes a method of automatically releasing a ski 
boot from a ski. in the event of danger which method 
consists in the fact that pulses acting on the skiers leg 
are continuously picked up and compared with a pre 
determined pulse quantity forming a threshold value. 
and in the fact that the connection between the ski and 
ski boot is released when that threshold value is 
reached. In contrast to the prior art this method affords 
the substantial advantage that the path is not employed 
as a measuring quantity for the releasing instruction. 

It is appropriate when the continuously recorded 
pulses are related to a predetermined time interval. 
Furthermore. an arithmetic mean value can be continu 

ously formed from consecutive pulses realtive to a pre 
determined constant time section and compared with 
the threshold value. 

It is preferable to separately record pulses resulting 
in different loads on the skiers leg. e.g. torsion or bend 
ing loads. and to compare them with one threshold 
valve respsectively. It may be advantageous when a 
threshold value for a combined load can be varied as 

a function thereof. . 

A device for performing the new method in its sim 
plest form is characterised according to the invention 
by at least one ski boot holder. a locking feature that 
fixes the ski boot holder. at threshold value switch in?u 
encing the locking feature. a time evaluation element 
and a pressure recorder. 

In a constructive configuration of the device accord 
ing to the invention the time evaluation element may be 
an integral element. It is appropriate to use a time eval 
uation element that takes the form of an inegrating am 
pli?er having an adjustable time constant. 

It is preferable to use a capacitive pick—up as a pres 
sure recorder. However. it is of course also possible to 
employ other pressure recorders known per se within 
the framework of this invention. such as inductive pick 
ups. piezoelectric elements. carbon pressure elements 
or magnetoelastic pressure gauges 

2 
In a further development of the invention, which may 

also be. however. independent of the above-described 
electronic pressure recording system, the locking fea 
ture can be designed with a release mechanism having 
an actuating element held normally in the unstable 
state of equilibrium. When use is made of the elec 
tronic pressure recording system. the release mecha 
nism element is coupled to a_ control organ of the 
threshold value switch. _ -' 

It is appropriate when the release mechanism com 
prises a toggle lever held normally in the extended posi 
tion. When the ski boot holder takes the form of a sole 
plate held detachably on the ski. a constructive con?g 
uration of this underlying idea of the invention is ob 
tained in that the toggle lever is hinged directly with 
one arm and indirectly via a stop lever with the other 
arm to the sole plate or'a part ?rmly connected to said 

' plate end in that there is a ski ?tting (i.e. ?tting at 

30 

tached to the ski). interacting with the stop lever. In 
this case the stop lever may have a nose and the ski fit 
ting a notch. It is appropriate when the ski ?tting takes 
the form of a spring-loaded swivel member. 
For constructive reasons in particular it is advanta 

geous when the stop lever is designed as a two-arm 
lever and when the toggle lever is hinged onto the lever 
arm facing away from the lock. It is also appropriate 
when there is a stabilising spring which engages on the 
stop lever and always endeavours to hold the toggle 
lever in its extended position. 

In the development of a device for automatically re 
leasing a ski boot from the ski and sole plate to which 
it is held in the event of danger. a further con?guration 
of the invention which is similarly independent of the 
above-described features may consist in the fact that 
the sole plate is held quasi-rigidly on the ski via a base 
plate that can be detached together with it from the ski. 

It is appropriate when the sole plate is supported by 
the base plate at four points. Both for constructive rea 
sons and for reasons relating to the manufacturing and 
safety technicalities it has proved advantageous when 
the sole plate overlaps the base plate in the form of a 
box and is secured against lateral movements by spot 
like contact points on the base plate. 
The base plate can carry a pressure recorder acting 

on the sole plate for torsion loads and one for bending 
loads. a time evaluation element and a threshold value 
switch being assigned to each pressure recorder. 

In accordance with the safety bindings which have so 
far been generally used and comprise a toe holder and 
a heel holder. sole holders known per se may serve as 
ski boot holders. It is also just as possible to house at 
least some of the device parts-in the sole of a ski boot 
in a manner known per se. i 

In a constructive con?guration of the electronic sys 
tem an impedance transformer stage. a carrier 
l'requency oscillator. a recti?er stage and an arithmetic 
mean value generator may be provided between the 
pressure recorder and the threshold value switch. 
Both the method according to the invention and a de 

vice for releasing a ski boot from the ski are described 
below in detail with reference to the attached drawings. 
FIG. I shows a diagrammatic‘side view of the device: 
FIG. 2 shows a similarly diagrammatic top view ofthe 

sole plate and base plate of the device according to 
FIG. I. the representation of the actual ski boot holders 
and locking feature being omitted; 
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FIG. 3 is a diagrammatic side view of the locking fea 
ture according to the invention in the normal operating 
state; ' 

FIG. 4 shows the feature according to FIG. 3 
instantaneous state upon release; 
FIG. 5 shows the feature according to FIGS. 3 and 4 

in the instantaneous state when the sole plate engages 
again after a compulsory release; and 
FIG. 6 shows a circuit diagram of the electronic pres— 

sure recording system. 
The safety binding illustrated diagrammatically in 

FIG. 1 has a sole plate 1 on which a ski boot 2 is held 
in any given suitable manner. being only arbitrarily de 
tachable. A front sole holder 3 which is not‘shown in 
further detail is held on the sole plate for adaptation to 
various boot sole lengths and thicknesses. both the 
height and length being adjustable. A rear sole holder 
4 can pivot around a horizontal transverse axis 5 and 
is connected firmly to an entering pedal 6. The swivel 
bolt 7 is spring-loaded and can be swivelled to the right 
relative to FIG. 1, for example by means of a ski pole 
tip against spring force. so that sole holder 4 is released 
and ski boot 2 can be lifted off sole plate 1. When the 
ski boot is inserted into the binding. the rear sole end 
encounters entering pedal 6 and swivels the rear sole 
holder 4 to its locking position. Swivel bolt 7 then 
catches automatically. Ski boot 2 is then held quasi 
rigidly on sole plate I and. as already mentioned, can 
be detached only arbitrarily from the sole plate. 
The rear sole holder 4 is followed by the electronic 

pressure recording sytem which is designated'by nu— 
meral 50 as a whole and described in detail with refer 

ence to FIG. 6. 
In accordance with a special feature of this invention 

sole plate 1 is held on the ski via a base plate 11 that 
can be detached together with it from ski 1. The front 
end of the sole plate is equipped with a pocket 12 into 
which two swing arms 13 of base plate 11 engage. The 
swing arms are so designed that they take up tensile and 
compressive forces perpendicularly to the ski plane 

in the 

with slight deformations whereas the deformations are 
relatively great for forces horizontal to the ski plane. 
Roughly in the range of the rear ski boot and there is 
a connection between sole plate 1 and base plate 11 via 
two buffers'l-i. These buffers are so- dimensioned in 
kepping with the swing arms that they too take up ten 

‘sile and comprssive forces perpednicularly to the ski 
plane with slight deformations and forces horizontally 
to the ski plane with relatively large deformations. Sole 
plate ,1 overlaps base plate 11 at least along the two 
long sides. Roughly in the range of the extension of the 
leg axis the turning centre between the two plates is 
formed in that base plate 11 has two lateral cams 15 
(see FIG. 2) which are in spot-like contact with the lon 
gitudinal side walls of sole plate 1 which are drawn 
downwards. The transverse forces occurring during the 
travelling motion which do not cause the leg to twist 
can thus be picked up. 
At its rear end the base plate ll bears a pressure re 

corder 51' of the electronic pressure recording system. 
In this case the pressure recorder is a capacitive pick 
up. The pick-up is in active contact with the rear end 
of sole plate 1, the contact being such that the torsion 
forces acting on the sole plate are recorded and mea 
sured by the pick-up. Interference quanities are practi 
cally eliminated in the torsion measurement by the 
above-mentioned dimensioning of swing arms 13 and 
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4 
buffers 14. The forces ‘which act on sole holder 4 in a 
roughly vertical upward direction and occur on frontal 
loading are transmitted by sole plate 1 to a further pres 
sure recorder 51" which is likewise a capacitive pick 
up. This pick-up is also connected ?rmly to base plate 
11. The front end of base plate 11 is held detachably 
on the ski surface by a ski ?tting 16. The base plate is 
held with its rear end on the ski surface by a locking 
feature which is designated by numeral 20 as a whole 
and can be unlocked automatically in the event of dan 

ger. ' 

In this case locking feature 20‘ comprises a toggle 
lever consisting of the two arms 21, 22 and knuckle 
joint 23. Arm 21 of the toggle lever is directly hinged 
onto base plate 11 whereas arm 22 is hinged onto a stop 
lever 24 which is in turn mounted pivotably on base 
plate 11. The .toggle lever is normally held inv its ex 
tended positionand is thus in an unstable state of equi 
librium. FIGS. 3 and 5 show the locking feature in vari 
ous instantaneous states on a larger scale than in FIG. 
I. Like FIG. 1, FIG. 3 shows the locking feature with 
the safety binding in the normal operating condition. 
Stop lever 24 is designed as an elbow-lever, toggle 

lever arm 22' being provided on one of the lever arms 
and the free end of the other lever arm being angled 
and designed to form a detent nose 25. This detent nose 

is in active contact with a notch in a swivel member 26 
attached to the ski surface. This swivel member is nor 
mally held in its locking position under the in?uence of 
a pressure spring 27. A stabilising spring 28 which is 
desinged as a tension spring and hooked at one end 
onto base plate 11 also engages on that arm of stop 
lever 24 that is connected to the toggle lever. This 
stabilising spring is designed firstly to move the toggle 
lever back to its extended position after the release of 
base ‘plate 11 from ski I0 and secondly to prevent the 
toggle lever from folding up unintentionally. Knickle 
joint 23 forms the actuating element which can be op 
erated by a control organ. for example by the core 30 
of a plunger coil which receives an electric pulse as a 
control instruction from threshold value switch 57 to 
unlock the inter-arrested parts 25, 26 for the purpose 
of releasing base plate 11 and ski boot 2 connected to 
it via sole plate 1 from ski 10 in the event of danger. 

In the normal operating condition detent nose 25 of 
stop lever 24 is held in non-positive contact in the 
notch in swivel member 26 both upwardly and toward 
both sides. Owing to the cranked arrangement of de 
tent mose 25 relative to the turning point of stop lever 
24, that arm of stop lever 24 that is connected to the‘ 
toggle lever describes an upward swivelling motion in 
dependent of the load after the emission of an unlock 
ing control instruction. which upward swivelling mo 
tion causes the toggle lever to fold up further. 
The electronic pressure recording system according 

to FIG. 6 consists of the following groups: pressure re 
corder 51, transmission line 52. impedance transformer 
stage 53, artithmetic mean value generator 56 and 
threshold value switch 57. The electronic pressure re 
cording system operates in the following manner. 
The reaetance of capacitive pressure recorder 51 is 

proportional to the plate spacing of the pick-up, i.e. the 
voltage across capacitor C“ is proportional to the spac 
ing of the pick-up plates and hence to the pressure 
when the current is impressed. The current is im— 
pressed in that a ?xed voltage UT determines the cur 
rent across capacitor C,. In this case the output voltage 
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U3 is almost equal to the voltage across C4‘, with regard 
to frequency and amplitude. Output voltage U_., is phys 
ically uncoupled and applied to the recitifer via capaci 
tor C_-,. In a recti?er stage the AC voltage UI is recti?ed 
with the aid of a half-wave recti?er. ' 

An arithmetic means value is formed via an integrat 
ing ampli?er having an adjustable time constant. This 
arithmetic mean value is the quantity vwhich best de 
scribes the pressure and energy curve in the-static and 
dynamic conditions. It is therefore employed for releas 
ing purposes. : 
Behind stage 56 which forms the‘ arithmetic mean 

value there is a threshold value switch 57, the reference 
potential of which ?uctuates to the same degree with 
the operating voltage as the DC voltage component of 
the measured quantity, i.e. operating voltage ?uctua 
tions are thus balanced out directly. The output signal 
of threshold value switch '57 is directly employed for 
releasing purposes in the ‘device described. However. it 
is also basically possible to order the output signal. 
Impedance transformer 53 is formed by transistor Q1 

at which an automatic working point adjustment is 
made by resistors R1. R2 and capacitor C2. 

In order to amplify the voltage at O1 as close as possi 
ble to l : l. the punch-through of Q1 is reduced via 
transistor Q._.. the working point of Q2 being set by resis 
tors R3 and RI. The output signal of Q, is fed' back to 
stage Q2 via C3. 
The modulation capacity of the impedance trans 

former stage is increased (amplitude i 6 V at U” = 9 
V) bythe use of coil L, which is resonated with the car 
rier frequency with capacitor C4‘. ' v 

The carrier frequency is coupled ‘into impedance 
transformer stage 53 via transformer Tr)l and capacitor 

1- , . 

Carrier frequency oscillator 54 is formed by the ‘com 
plementary COS-MOS transistor pairs 0;, Q,. O“. the 
primarysidc of transformer-Trl forming the'resonant 
circuit for the desired‘ carrier frequency together with 
capacitor C,I (approx. 5 kHz). Capacitors C7‘ and C,‘ 
serve to physically decouple the oscillator circuit 0;, 
Q,. Q_-, Q“. Resistor R2; ensuresythat the oscillator ‘will 
build up correctly] Resistors R22 and vR23 serve to‘ limit 
the current and reduce the-current carried ‘by the oscil 
lator‘ Resistors R.“ and R25 serve to screen out th'e‘os 
cillator fundamental. _ 

Rectifier stage 55 is'formed by the operation ampli 
?er V.. the current carried by it being governed by rel 
sistor Rm. Recti?cation occurs at diodes D, and D2. re 
sistors RT and R“ being the feedback resistors for ampli 
fier V1. A zero shift~is made via ‘resistor R.; so that the 
input current of the rectifier stage bccomeszero for a 
presssure of zero across measuring capacitor C“. A 
current corresponding to the pressure measured flows 
through resistor R5 to the recti?er stage. physical de 
coupling being made via capacitor C_-,. 
The output signal of the recti?er stage is transmitted 

to the arithemetic means value generator 56 via resistor 
R9. Capacitor C“ and resistor Rm form the feedback of 
operation amplifier V2. the current consumption of 
which is adjusted with resistor R17. the time constant of 
the mean value generator being adjustable within wide 
limits via capacitor C"; and resistor Rm. 
The working point of amplifiers V, and V; as well as 

the switching point of amplifier V;, of threshold value 
switch 57 are adjusted together via voltage divider Rm. 
R,,. R", as a function of the battery voltage. Resistor 

6 
R12 servesv as a feedback resistance for the threshold 

value switch, this resistor thereby governing the hyste 
resis of the threshold value switch in conjunction with 

. resistor R“. The current consumption of ampli?er V;, 

v 

v 

is adjusted via resistor Rm. 
FIG. 4 shows the locking feature in the instantaneous 

state upon safety release. After the threshold value 
switch gives the release pulse, base plate 11 which had 
been held quasi-rigidly on the ski surface beforehand is 
released spontaneously. Control organ 30 moves the 
toggle lever with'little' force from its extended position 
and the toggle lever can then fold up promptly practi 
cally of its own accord under the in?uence of the re 
leasing force and detent nose 25 can get free of swivel 
member 26‘. Under'the influence of stabilising spring 28 
the toggle lever assumesits extended position again im 
mediately afterwards: So‘ that ski ‘10 cannot run away 
from the skier after this automatic release of ski boot 
2 from s'ki 10, a catching element is provided between 
base plate 11 and ski 10 in a manner that is known and 
therefore not represented. 
After a safety release the skier can step onto the ski 

again with the base plate which is attached to the ski 
boot. The front end of the base plate is placed under 
?tting 16 (FIG. 1) and detcnt nose 25 of stop lever 24 
interlocks \with swivel member 26 at therear end of the 
base plate; to this end. swivel member 26 can swivel to 
the right relative to FIG.v 5 against the force of pressure 
spring 27 before the conditionaccording to FIG. 3 is 
attained again. - . v I ' 

During skiing the forces of torsion and of a frontal 
fall acting on the skier’s leg are measured continuously. 
the paths being practically Zero because the very slight 
necessary measuring pathsfor pressure recorders 51". 
51” are smaller than the elastic material deformations 
of plates 1 and I1 and of ski boot 2. The pulses acting 
on the skier‘s leg are thus picked up constantly. As 
mentioned in conjunction with the description of the 
electronic pressure-recording system, these pulses are 
constantly compared with a predetermined pulse quan 
tity forming a threshold value. When this threshold 
value is reached. threshold value switch 57 emits a 

' pulse as a control instruction for unlocking. 

bl) 

Interference quantities,‘ especially in the form of fric 
tion, are avoided'by the quasi pathless form of mea 
surement. This'enables the permissible pulse quantity 
to be increased because the loads that have so far been 
accepted for'the skier‘s leg are ?xed with due allow 
ance for unfavorable friction conditions in the conven 
tional binding-systems. .A further advantage of the new 
binding system consists in the fact that the releasing 
forces do not need to beset individually any more when 
the permissible pulse quantity is increased. The above 
described device according to the invention is simple 
and sturdy. In addition. it is largely unaffected by tem— 
perature. dirt and icing-up. ' 

Locking feature 20 described with reference to FIGS. 
1 to 5 can also be used in principle with toe clamps and 
heel holders in conjunction with the electronic pressure 
recording system where it replaces the former locking 
features of these binding parts. In particular. it is also 
possible to vary one threshold value as a function of the 

other for combined loading. Owing to the use of the 
quasi-rigid lock the friction produced in the former 
bindings between the ski boot and ski is also avoided 
here. 
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In addition. it is also possible to employ the ski boot 
sole as a housing for the device according to the inven— 
tion. merely one or two simple ski boot holders then 
being provided on the ski. 
One point still to be mentioned is that commercial 

batteries are used to supply the electronic pressure re 
cording system with energy. 

I claim: 
I. A method of automatically releasing a ski boot 

from a ski on which the ski boot is mounted. in the 
event ofdanger to the skier. the method comprising the 
steps of: constantly monitoring the forces acting on a 
skier's leg; generating force signals representative of 
the forces acting on the skiers leg; developing a thresh— 
old signal representative of the maximum stresses to be 
tolerated by the skiers leg; developing a control signal 
whose continuous magnitude is dependent both upon 
the magnitude and duration of the force signals; com 
paring said control signal with said threshold signal and 
releasing the ski boot from the ski upon the control sig- _ 
nal reaching a value at least equal to that of said thresh 

old signal. 
2. The method of claim 1. wherein an arithmetic 

mean value is continuously formed from consecutive 
force signals relative to the duration interval. and com 
pared with the threshold signal. 

3. The method of claim 1, wherein force signals lead 
ing to different loads on the skier’s leg. e.g. torsion or 
bending loads. are separately recorded and compared 
with one threshold signal. respectively. 

4. The method of claim 1, wherein a threshold signal 
for a combined load is varied as a function thereof. 

5. A device for automatically releasing a ski boot 
from a _ski on which the ski boot is mounted, in the 
event of danger to the skier. the device comprising: a 
ski boot holder; locking means for ?xing said ski boot 
holder to the ski; monitoring means in the form of a 
pressure recorder for continuously monitoring the 
forces acting on a skier‘s leg and comprising; first gen 
erating means for generating ?rst signals representative 
of the forces acting on the skiers leg; second generat 
ing means for developing a predetermined threshold 
signal representative of the maximum stresses to be tol 
erated by the skier‘s leg; third generating means for de 
veloping control signals whose continuous magnitudes 
are dependent upon both the magnitude and duration 
of said first signals; comparator means for comparing 
said control signals with said threshold signal; and a 
threshold value switch for controlling the locking 
means and for unlocking the locking means to release 
the ski boot from the ski upon the control signals reach 
ing a value at least equal to that of said threshold signal. 

6. The device of claim 5. wherein the third generating 
means is an integrator. 

7. The device of claim 6. wherein the integrator has 
an adjustable time constant. 

8. The device of claim 5, wherein a capacitive or in 

G 

4t) 

45 
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ductive pick-up serves as the force monitor. 

9. The device of claim 5. wherein a piezoelectric ele 
ment is used as the force monitor. 

10. The device of claim 5, wherein a carbon pressure 
element serves as the force monitor. 

11. The device of claim 5. wherein a magnetoeleastic 
pressure gauge is used as the force monitor. 

12. The device of claim 5, wherein the locking means 
takes the form of a release mechanism having an actu 
ating element held normally in the unstable state of 
equilibrium. 

13. The device of claim 12, wherein the actuating el 
ement is coupled to a control organ of the threshold 

value switch. 
14. The device of claim 12, wherein the release 

mechanism comprises a toggle lever held normally in 
the extended position. 

15. The device of claim 14, comprising a sole plate 
acting as a ski boot holder and held detachably on the 
ski. wherein the toggle lever is hinged directly with one 
arm and indirectly via a stop lever with the other arm 
to the sole plate and a ski ?tting interacting with the 
stop lever is provided. 

16. The device of claim 15. wherein the stop lever 
has a nose and the ski fitting a notch. 

17. The device of claim 15. wherein a spring-loaded 
swivel member serves as the ski ?tting. 

18. The device of claim 15. wherein the stop lever is 
designed as a two-arm lever and the toggle lever is 
hinged onto the lever arm facing away from the lock. 

19. The device of claim 15. comprising a stabilising 
spring acting on the stop lever. 

20. The device of claim 15, wherein the sole plate is 
held quasi—rigidly on the ski via a base plate that can be 
detached together with it from the ski. 

21. The device of claim 20. wherein the sole plate is 
supported by the base plate at four points. 

22. The device of claim 20. wherein the sole plate 
overlaps the base plate in the form of a box and is se 
cured against lateral movements by spot-like contact 
points on the base plate. 

23. The device of claim 20. wherein the base plate 
carries one pressure recorder acting on the sole plate 
for torsion loads and one for bending loads and a time 
evaluation element and a threshold value switch are as 

signed to each pressure recorder. 
24. The device of claim 5, wherein sole holders en 

gage on the toe and heel of the ski boot and serve as the 

ski boot holders. 
25. The device of claim 5, wherein at least some ele 

ments of the device are housed in the sole of a ski boot. 
26. The device of claim 5. and including an impev 

dance transformer stage. a carrier frequency oscillator. 
a recti?er stage and an arithmetic mean value genera 
tor between the pressure recorder and the threshold 
value switch. 
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