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3,199,885
FASTENING DEVICE IN SAFETY SKI BINDINGS

Thomas G. Smelka and Johann Zelinka, Schwechat,
Austria, assignors to Wiener Metallwaren- und
Schnallenfabrik Schar-Smolka, Schwechat, Lower Aus-

tria, Austria, a firm of Ausma

Filed Oct. 16, 1963, Ser. No. 316,614
Claims priority, apphcatmn Ausfria, Gct 26, 1262,
A 8,485/62
9 Claims. (CL 280—11.35)

The invention refers to a fastening device in safety ski
bindings. The fastening device may be either a toe-
jaw or a heel-detent. ~ In devices of the kind mentioned
it is known to provide a holding device which is movable
against the force of a spring. The arrangment works
in such way, that when it is overcharged because of a
plunge, tumble, or fall of the skier, the holding device
swings against the force of the sprmg, thus freeing the
ski boot.

In the know devices it has been found to be of dis-
advantage that the force of the spring increases with
increasing displacement of the holding device, and that
the boot is freed only after a peak spring force is reached.
Contrary to this, it is an object of the invention to pro-
vide 'a fastening device by which the spring force, that
reacts on the holding device remains constant until the
release.

In accordance with the invention, this objective is
attained by providing a ski boot holding device with
cam surface means, including a pair of similar cam
surfaces, cooperable with a roller which is biased into
engagement with the cam surface means by a. spring
whose force is exerted substantially rectilinearly on the
roller. The cam surfaces have a geometrical contour
such as to provide, for the movements of the holding
means, a spring characteristic which deviates from the
normal essentially rectilinear spring characteristic.

‘A further object of the invention is to provide an ar-
rangement of this type in which the effective force of
the spring, in the range of smaller movements of the
holding device about an axis and relative to its normal
working position, is substantially constant, and in which,
in a range of larger movements of the holding device
from its working position, the effective spring force is
either maintained at a very much reduced but constant
value or is made equal to zero. Advantageously, the
holding means is mounted for swinging movement on
the ski.

For an understanding of the principles of the invention
reference is made to the following description of typical
embodiments thereof as illustrated in the accompanying
drawings.

In the drawmgs

FIG. 1 is a graph 111ustrat1ng the effective spring force
of the holding arrangement of the present invention, as
compared with the effective spring forces of known hold-
ing devices;

FIG. 2 is a vertical, longitudinal sectional view through
one form of fastening device. embodying the invention;

FIG. 3 is a plan view, partly in section and partly brokﬂn
away, of the fastening device shown in FIG. 2;

FIGS. 4 and 5 are views corresponding respectively to
FIGS. 2 and 3, of another form of holding device em-
bodying the invention;

FIGS. 6, 7 and 8 are, respectively, a longitudinal sec-
tional view, a transverse sectional view and a plan view
of another form of fastening device embodying the in-
vention;

FIG. 9 is a longitudinal sectmnal view of the device
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shown in FIGS. 7 and 8, but modified in respect to the
cam surface engaging means;

FIG. 10 is a longitudinal sectional view of a fasten-
ing device of the type shown in FIGS. 6-9, but in which
the spring force is directed obliquely relative to the upper
surface of the ski;

FIG. 11 is a longitudinal sectional view through a
further embodiment of a fastening device in accordance
with the invention, and including a quadrilateral bell-
crank link; and,

FIG. 12 is a longitudinal sectional view through still
another form of fastening device embodying the invention.

Referring generally to the drawings, the fastening de-
vice comprises a holding device which is swingably, turn-
ably, or otherwise articulated to the ski or fo a support
fastened on the ski. In the arrangements shown in FIGS.
1 through 106, the holding device 2 is secured to the ski
by being mounted on a support 9 for pivotal movement
about a generally vertical or upright bolt or pivot 19.
In the arrangement of FIG. 11, the holding device 182
is secured to a support 189 by means of four-arm or
quadrilateral linkage pivotally connected to support 169
by generally horizontally extending pivots 14 and 15.
In the arrangement of FIG. 12, holding device 202 is
pivoted to support 269 for pivotal movement about a
generally horizontally extending pivot or pin 15.

In the usual manner, each holding device includes jaws
29, 120, or 226, as shown respectively in FIGS. 1 through
10, FIG. 11, and FIG. 12. These jaws are arranged
to bold either the toe or the heel of the boot, and may
comprise one or more parts as well as being relatively
fixed or relatively movable.

In the embodiment of the invention shown in FIGS.
2 and 3, cam surfaces 3 are provided on the holding means
2. These cam surfaces 3 are interposed between the
holding device 2 and a spring 1 fixed on the ski, for
instance by means of the support 8. The spring 1 co-
operates with the cam surfaces 3 by means of a ball 7
biased into engagement with cam surfaces 3 by spring 1.
Instead of the ball there may be provided a roll. The
force of the spring 1 is adjustable by means of the screw
21 with which is associated a friction ring 24. Depend-
ing on the geometrical contour of the cam surfaces 3,
these cam surfaces result in a spring-characteristic, for
the movements of the holding device 2, which deviates
from the normal, essentially rectilinear, spring-character-
istic. FIG. 1 graphically illustrates the difference in the
spring characteristics. In the graph of FIG. 1, the travel
of the holding means is represented by the x-axis and the
effective spring force is represented by the y-axis. The
normal, essentially rectilinear spring-characteristic is
shown by the curve 18. The curve 22 shows a similar
known spring-characteristic. The curve 4-5-6 illustrates
the spring-characteristic according to the invention. As
is evident, the spring-force is constant in the range 23
of smaller movements of the holding device 2 (part 4
of the curve). - This has the result that, in smaller move-
ments of the holding device 2, this holding device 2 will
return to its original position when the load is lessened.
Thus, in the area of part 4 of the curve an increase of
work occurs. In case.of larger movements of the hold-
ing device 2, by which the safety binding will be re-
leased, the force of the spring decreases immediately after
the release and remains an essentially constant minor
fraction of the original spring-force (part 5 of the curve),
so that, after the freeing of the skiboot, the holding
device 2 returns to its original position, and the binding
can be entered anew immediately and easily. The fas-
tening device may be built in such way that, after the
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release, the force: of the spring
6 of the curve). -

In the embodiment according to FIGS. 2 and 3, the
holding device Z with the cam surfaces 3 is arranged
to be swingable, whereas the spring & and the ball 7 are
fixedly mounted on the ski by means of the support 9.

According to the invention, the cam surfaces 3 may
also be provided on the support 9 fixed on the ski, where-
as the ball or roll 7, cooperating with the cam surfaces
3, and the spring 1 are arranged on the movable hold-
ing device 2 (FIGS. 4, 5).

In the embodiments according to FIGS. 2 to 5, the
spring 1 is arranged horizontally and the cam surfaces
3 are arranged vertically.,  The device may also be con-
structed in such a way that the longitudinal axis -of the
spring 1 is arranged vertically and the cam surfaces 3
are horizontal. In these embodiments, which are shown
in FIGS. 6 to 9, the cam surfaces 3 are fixed, whersas
the spring and ball are mounted in the swingable hold-
ing device 2. ' In the embodiment according to FIG. 9,
the ball 7 is replaced by a roll 8§, for example.

According to another embodiment shown in FIG. 10,
the spring 1 and the cam surfaces 3 extend obhqueiy
relative to the upper surface of the ski.-

Referring to FIG. 11, the holding device 162 can also
be provided in the form:of a quadrllateral bellcrank link-
age. As illustrated in FIG. 11, support 108, fixed to
the ski, is provided with horizontally extending pivots
14 and 15 on which are pivotally secured links 16 and
11. ‘These links, by virtne of-the pivots 16 and 17, are
pivotally interconnected by another link 12.. Link 12
has its upper. end formed as the jaws 12§ and, at:its
bottom end, there is a heel-plate 121 to operate the fas-
tening device when entering the latter. A cam surface
means 13 is pivoted on pivot 14 of the quadrilateral
linkage, and has a -cam surface 103 cooperating with
a roll 8 mounted on link 18. - Cam surface means 13
is biased or loaded by spring 1, which is arranged in
support 189. If the strain on the holding device is rela-
tively small, the bellcrank link 12 is lifted slightly and
roll 8 moves over the cam surface portion 103. Dur-
ing this movement the force of spring 1 is constant. In
the event of a much larger strain, or of overstrain, on
link 12, roll 8 will roll over the peak or.breéak 123 of
the cam surface, and the fastening device frees the boot.
The force of the spring then decreases to. zero. The
fastening device remains open for entering again.

In FIG. 12 is shown an additional embodiment in
which. the cam surface 283 is provided on a holding
device 202, which latter is swingable upwardly.: The
holding device 202 is pivoted to the support 289 at pivot
15. The spring 1 is, for example, arranged horizontally
in support 289 and cooperates through a roll & with
the climbing-surface 392.

_Adjacent to.the adjusting screw 21, a. set piece, ad-
vantaceously having the form of a ring 24, is provided
(FIGS. 2 to 10). The set piece is held against turning-
movements, for instance by a projection 25 (FIG. 8),
and engages the adjusting screw 21 by means of friction.
Thus the screw 21 is safe from being turned uninten-
tionally.. The set piece. 24 may be formed of a syn-
thetic, for instance.

We claim:

decreases to zero (part

1. A safety ski bmdmo comprising, in combination,

support means adapted to be mounted on the top sur-
face of a ski; a ski boot holding device mounted on said
support means for turning about an axis, said holding
‘device having a longitudinal axis extending longitudinally
of the ski; cam surface means, a roller means, and spring
‘means, all interposed between said support means and
said holding device; said roller means: being operatively
engaged with said .cam surface means and said spring
means maintaining said roller means and said cam sur-
face means in operative engagement; said spring means
being mounted on one of said support means and said
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holding device, and said cam surface means being mounted
on the other of said support- means. and.said helding
device; said holding device swinging about its turning
axis, when -excessive pressure is applied against the ski
boot, to release.the latter; said. cam surface means in-
cluding a pair of similar and oppositely extending cam
surfaces, the inner ends of said cam surfaces conjointly
defining = relatively. deep recess centered-on :the longi-
tudinal axis of said holding means; each cam surface
including a first surface portion extending. from said
recess and a second surface portion extending: from said
first- surface portion; said first surface portion being in-
clined at.a relatively small angle relative to the direction
of action of said spring means; and-said second surface
poriion being inclined at a- sharply large: angle relative
to the direction of action of said spring means; whereby
the effective force of the. spring means. is substantially
constant in the range of smaller movements of said hold-
ing device. relative to its.normal operating position,.and
said spring means, in the range of larger moveménts of
said holding device relative to its normal operative posi-
tion, having a substantially constant effective force which
ranges from a-minor fraction of the effective force in
the range of smaller movements of “said holdmg ‘device
to’ zero.

2. A safety ski bmdmg, as.claimed in claun 1, wherein
sald cam surface means is fixed relative to said ‘holding
device, and said roller. means and said sprmg means are
mounted on said support ‘means.

3. Asafety ski blndmg, as claimed in claim. 1,1in Wthh
said cam means is-fixed relative to.said support means,
said rollér means and said spring ‘means being mounted
on-said holding .device.

4. A safety ski binding, as.claimed in clalm 1, wherein
the direction of the spring action is substantially hori-
zontal and said cam- surfaces are-perpendicular to said
direction of action. . .

5. A safety ski binding, as claimed in claim 1, in which
the  direction -of -spring action is substantially vertical,
said. cam surfaces extendmg normal to' said direction of

“action.

6. A safety sk1 binding, as claimed in claim 1, in which
the turning axis of ‘said ‘boot holding device is perpen-
dicular to the upper surface of the ski.

7. A safety ski binding, as claimed in claim %, in which
the direction of action of said spring is inclined to the
upper surface of -the ski; said cam surfaces being perpen-

_ - dicular to the -direction of ‘action of said spring. means.

60

8.-A safety ski binding comprising, in combination,
support means adapted fo be mounted on'the top sur-
face of a ski; a ski boot holding device mounted on said
support means for turning. about an'axis, said holding
device having a longitudinal axis extending longitudinally
of the ski; cam. surface means; a roller means, and spring
means, rall interposed between said ~support’ means and
said holding device; said roller means being operatlvely
engaged with said cam surface means and said spring
means maintaining said roller means and said cam. sur-
face means in operative engagement; said spring means
being mounted on one. of said support means and said

-holding device, and said:cam surface means being mount-

ed on the other of said support means-and said holding
device; said holding device swinging about'its furning axis,

- when excessive pressure”is applied: against the ski*boot,

G5

to release -the latter; said cam -surface means 1nc1udmo
‘a cam surface having a first surface portion, normally
engaged by said roller means in the boot holding posi-
tion of said holding:dévice; and a second surface portion
extending from said first surface portion; said first sur-
face portion being inclined at -an angle, relative to the
direction-of action of said spring means, such that the
effective force of the.spring means is.substantially con-

‘stant in the range of smaller movements of said holding

device relative to its normal operative position; and: said

second surface portion being inclined: at a different angle,
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relative to the direction of action of said spring means,
such that, in the range of larger movements of said hold-
ing device relative to its normal operative position, said
spring means has a substantially constant effective force
which ranges from a minor fraction of the effective force
in the range of smaller movements of said holding device
to zero, the turning axis of said holding device being
parallel to the upper surface of the ski.

9. A safety ski binding, as claimed in claim &, in
which said holding device comprises a quadrilateral link-
age; said cam surface means being pivotal on a pivot of
said linkage; said roller means being mounted on said
linkage; said spring means being mounted on said sup-
port means and biasing said cam surface means into
engagement with said roller means.
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