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(571 ~ ABSTRACT

Safety - release ski bindings with slope responsive
means for adjusting release tension. Safety release ski
bindings are provided which are held in normally
closed position by the action of an electromagnet.
Slope responsive means are connected in circuit with
said electromagnet and a power source to continu-
ously alter the strength of the electromagnet in re-
sponse to the slope of the ski whereby a lesser force
would be required to open the safety binding when the
ski is on a relatively gentle slope and a greater force
would be required to. open same when the ski is on a
steeper slope. Various kinds of slope responsive de-
vices are suggested such as an electrically conductive
liquid medium capable of shorting out certain wires of
a rheostat, a pendulumlike armature for a rheostat .

which responds to gravity for variable contact with the

wires thereof or motor driven gyroscopic means for-
altering the contact of a rheostat armature ‘with the
resistance wires thereof, '

9 Claims, 10 DraWing Figures
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1 :
SKI BINDING PART
The invention relates to a ski binding component,
such a$ a heel binding, front jaw or the like; which is
maintained in the position of use by a releasable lock-
ing mechanism having at least one setting mechanism.

Ski bindings are known which are adjusted as desired

by the user. A safety release occurs only when the set
release force is applied. However, it is generally true
that during a more gentle downhill skiing a different
setting is required than in the case of a steep downhill
skiing. Spec1ﬁcally, the binding is intended to release in
the one case .in response to a relatively low release
force and in the other case in response to a relatively
high release force. It would therefore be necessary for
the user always'to change the setting immediately upon
a change of the angle of slope during downhill skiing.
This, however, is obviously wholly impractical.
i 'Furthermorea ski binding is known (U.S. Pat. No.
3,367,672) which releases the ski-boot in response to
the in¢lination of the ski. Thus, a release takes place in
this case only in the case of very steep hills. Thus, here
too the user must very often adjust the binding corre-
sponding to the different slopes of the terrain.

The purpose of the invention is to avoid these disad-
vantages and to provide a binding which continuously
-and automatically adjusts itself to existing conditions.
This goal is achieved:by providing a control or setting
mechanism which -continuously changes the holding
power of the locking mechanism in response to the po-
sition or inclination of the ski. In this manner, the ski
boot will be released from a less inclined ski at a differ-
ent stress than from a sharply inclined ski w1thout re-
quiring the user to make any adjustments.

The subject matter of the invention is illustrated by
, the several exemplary embodiments appearing in the
drawmgs, in which: -

FIG. 1is a central cross-sectional view of a heel bind-
ing embodymg the invention.

FIG. 2 is a cross-sectional view along the line I—II
of FIG. 1.
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FIG: 3is a cross-sectional view of the same heel bind- ,

mg correspondmg to FIG. 1, wherein, however, the ski
- is.inclined.

FIGS. 4 to 6 are circuit dlagrams of different posn-
tions of an embodiment of the invention.

- FIGS. 7 and 8 and 9 and 10 illustrate two positions
of two further pos51ble embodiments.

As will be seen in FIGS. 1 to 3, the sole holder 1is
supported pivotably about the axis 2 of the base mem-
ber 4 which is arranged on the ski 3. An electromagnet
5 which is arranged on the base member 4 holds a plate
6 which is connected to the sole holder 1 for the sole
1A of a ski boot 1B. The coil of the electromagnet § is
coupled through an adjustable, multi-winding, resistor,

-or rheostat 7 and a manually operated: disconnect
switch 11 to the battery 8. The rheostat 7 is positioned
in a container 35 which is arranged in the base member
4 and which is at least partly filled with a conducting
liquid, particularly mercury. The multiple windings of
the rheostat are uncovered so. that in a tilted position
of the ski the mercury body can make electrical contact
with them. )

At a horizontal position of the binding, as illustrated
in FIG. 1, the entire rheostat 7 is effective and the cur-

“rent effective on the magnet is low, However, if the ski
slopes, the binding slopes, of course, also, as illustrated
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for example in FIG. 3. A number of windings 7A of the
rheostat 7 are now short circuited by the conducting
liquid which is provided in the container 35. Now only
a portion of the rheostat 7 is effective and the current
becomes greater in the coil of the electromagnet 5.
This increases the holding power of same.

To adjust the binding to the skiing capability, weight
and the like of the user, a further adjustable resistor 9
which can be manually operated is provided in the cir-
cuit. To step out of the binding, the circuit is discon-
nected by pressing down the operating lever 10 which
swings up and thereby opens the switch 11.

In' FIGS. 4 to 6 the control contact of the rheostat 12
is constructed to cooperate with a gravity responsive

-armature 13. When the slope in all directions is to be

considered, the armature 13 is suspended in a ball pivot
and the resistance wire of the rheostat is wound in a spl-
ral and calotte-shaped pattern. The electromagnet 5 is
here mounted on a permanent magnet 14, The coil of
the electromagnet 5 is connected to the battery 8
through a reversing switch 16. Further, a manually op-
erable adjustable re31stor 9 and a disconnect switch 15
are provided in the circuit.

If the binding slopes relative to the horizontal line
(FIG. 5), the armaturelike pendulum 13, which always
hangs vertically, will connect less” windings of the
rheostat 12 into the circuit. Thus the current intensity
in the coil of the electromagnet 5 changes and the mag-
netic field thus also-changes which- again resuits in a
change of the holding power of the magnet,

If the ski is extremely sloped (FIG. 6), the current
flow is reversed (as described below) by the reversing
switch 16 and thé poles of the electromagnet change so
that like poles of the electromagnet 5-and the perma-
nent magnet 14 are opposite one another. Thus, the
two magnets S and 14 repel one another and the bmd-
ing is opened.

To operate the reversing switch 16, in this embodi-
ment a further electromagnet 17 is provided which,
when energized, moves the reversing switch against the
force of the spring 18 into the position according to
FIG. 6. The energization of this second electromagnet
17 is accomplished by a contact 19 which is provided -
on the pendulumlike armature 13 and which closes the
circuit of the electromagnet 17 and a second battery 20
at an extreme slope of the ski. This second circuit
could, however, also be connected to the first battery
8. A switch 21 is also provided in the second circuit.
Said switch is used for stepping out of the binding. If it
is moved into the position illustrated by dashed lines,
it closes the circuit of the second electromagnet 17.
The reversing switch 16 reverses the polarity and. the
two magnets S and 14 repel each other.

In the exemplary embodiment of FIGS. 7 and 8, the
control contact 22 of the rheostat 12 is floatingly ar-
ranged in a container 23 on a liquid which in a conven-
tional manner always has a horizontal surface. A dis-

. connect switch 15, a manually controllable rheostat 9
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and an electromagnet 5 are connected into a circuit
which is fed by the battery 8. Regardless of the slope -
of the ski the surface of the liquid which is provided in
the container 22 always remains horizontal (FIG. 8).
This changes the resistance which changes the current
intensity and thus also the holding power of the magnet

5.

"In FIGS. 9 and 10 two rheostats 24 and 25 are con-
nected in parallel to a battery 8. The control contacts
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26 27 are coupled w1th a dlfferentlal amphfier 28 for

the overrun control, which latter controls an electric .

motor 29. If one of the two control contacts 26, 27 is
adjusted, a voltage difference is created between the
two rheostats, through which difference the amplifier
28 operates the electric motor 29, namely until the
same voltage exxsts agam on both rheostats 24 and 28.

" The control contact 26 is connected to a gyroscope
system 36 which is, for example, supported in gimbals
and the axis ‘of which is always in the same position. If
the ski slopes (FIG. 10), the adjustable resistor 24 ad-
justs with respect to the control contact 26. Thus differ-
ent voltage exists at the rheostats 24 and 25 and the
amplifier 28 operates the electric motor 29. The gear
30 which is positioned on the shaft of the electric motor
29 engages a rack 31 which in turn engages a further
gear 32, Said gear 32 is connected to the second con-
trol contact 27 and adjusts same with respect to the
rheostat 25, The electric motor moves until equal volt-
age exists ‘again on both rheostats 24 and 25. At the
same time the gearing or the rack 31 acts onto an abut-
ment 33 of a locking sprmg 34 through which the re-
lease force of the binding is changed.

‘The invention is not limited to the illustrated exem-
_plary embodiments, Many further possibilities exist
which lie within the scope of the invention. For exam-

ple,in place of the illustrated control contact, a contact’

which is controlled by a balance beam could be pro-

vided. In the exemp]ary embodimeént of FIGS. 1 to 3,

5

20

25

30

a permanent magnet in place of the bar 6 could be con- -

nected to the sole holder. Also there exists the possxbll-
ity of using two electromagnets Of course, the inven-
tion can also. be uséd in connection with front jaws and
also with safety front tensioning means, as well as with
ski bindings.which are- partly or entlrely provided in the
sole of a boot.

The embodiments of the invention in which an exclu-

- sive property or privilege is claimed are defined as fol--

lows:

1. In a releasable ski bmdmg for holding a ski boot on

_a ski, said releasable ski bmdmg having a base secured
" to said ski, a ski boot engaging member supported for
movement between ski boot engaging and ski boot re-
leasing positions and electrically responsive holding
means for releasably holding said ski boot engaging

member in- said ski- boot engagmg posmon the im-

_provement comprising: ‘

- electrical control means connected in circuit with
said electrically responsive holding means and pro-
‘ducing a continuously varying electrical signal
based on-the changing inclination of the slope of
said ski during skiing for continuously and auto-

o matically altering the holding force of said electri-
cally responsive holding means in response to said
“inclination of the slope of said ski.

2. The improvement according to claim 1, wherein
said holding means includes an electromagnetic coil;
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and | _ - . :
wherein said electrical control means. further. in-
cludés means defining a reversing switch for chang-
ing the current direction in said electromagnetic
coil, said reversing switch being energized at an ex-
treme sloped position of said ski.

3. The improvement according to claim 1, wherein’
said electrical control means includes means defining
a container adapted to hold an electrically conductive
liquid-like material and a plurality of wmdmgs defmmg
a resistor mounted in said.container and connected in
circuit with said electrically responsive holding means,
said electrically conductive liquid-like material con-
tacting a plurahty of said windings to produce said con-
tinuously varying electrical signal in direct relationship
to the inclination of said slope of said ski.

4. The improvement according to claim 1, wherein
said electrical control means includes means deﬁnmg
an electrical power supply and means defining a resis-
tor connected in circuit with said electrical power sup-
ply and said electrically responsive holdmg means, said
resistor. means including contact means for continu-
ously altermg the resistance thereof in relationship to
the slope of said ski to effect a continuously changing
supply of electrical power to said holding means and a
continuously’ changmg holding force holding said ski
boot engaging means in said ski boot engagmg posmon

5. The improvement accordmg to claim 4, wherein
said contact means is arranged floatingly in means de-
fining a container of a liquid which always has a hori-
zontal surface and, consequently, effects a changmg of
said holding force holding said ski boot engaging means
in said ski boot engaging position.

6. The lmprovement according to claim 4, wherein
said contact means is constructed as a pendulum.

7..The improvement according to claim 4, wherein
said contact means is connected to a gyroscope.

" 8. The improvement according to claim 6, wherein
said electrical control means includes means defining
a second resistor means connected in parallel with the
first mentioned resistor means, said second resistor

. means having second contact means associated there-
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with whereby said first mentioned and said second -
contact means are both coupled to an electrical differ-
ential amplifier for overrun control, said amplifier
being connected to an electric motor which acts
through  gear means, both onto said second contact
means and also-onto a spring for altering said holdmg
force.

9. The improvement accordmg to claim 4, wherein
said electrically responsive holding means includes an
electromagnetic coil, the energization of which effects
a holding of said ski boot engaging means in said ski
boot engaging position, said- continuously changing
supply of electrical power to said electromagnetic coil -

effecting said contmuously changmg holding force.
*



