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(54) Blocking device

(57) Blocking device (1; 101) with two rack elements
that have toothings arranged in cooperation to hold a
blocking pin (50). The first rack element (5; 105) is mount-
ed so that it is mobile with respect to the second rack
element (3; 103), so that the toothings of the rack ele-

ments (3, 5; 103, 105) can take up a first configuration
in which they hold a blocking pin (50) and a second con-
figuration in which they release it.

The blocking pin is prevented from slipping out ac-
cidentally.
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Description

[0001] The invention concerns a blocking device, in
particular for ski boots to which the following description
shall refer as an example.
[0002] Known closing/blocking devices for ski boots
comprise elements mounted on two opposite flaps of an
opening and cooperating with one another. An example
is described in European patent EP 0663155 in which a
fastening device comprises, on one side, a lever element
with a transversal pin, and on the other side a rigid rack
with a longitudinal cavity wherein a deformable inner rack
is arranged. The two racks have the teeth staggered with
respect to each other. When the boot is being opened
and closed the pin of the shaft can elastically deform a
tooth of the inner rack, so that to fasten to the rigid rack
the user must necessarily exert a force on the pin to de-
form it. In this way, this device allows accidental detach-
ments, even if it has some drawbacks: it is not completely
sure that it will remain closed in the case of collisions
and, when the boot is being opened and closed, the tooth-
ing of the elastic rack is subject to continuous deforma-
tions, tending to wear down over time and so becoming
ineffective.
[0003] The object of the invention is to provide a more
efficient blocking device, which allows the aforemen-
tioned problems to be solved. Such a n object is accom-
plished by a closing device comprising a first rack ele-
ment and a second rack element with toothings arranged
in cooperation to hold a blocking pin, characterised in
that the first rack element is mounted so that it is mobile
with respect to the second rack element, so that the tooth-
ings of the rack elements can take up a first configuration
wherein they hold the blocking pin and a second config-
uration wherein they release it.
[0004] The invention achieves the important advan-
tage of allowing, when the boot is being opened and
closed, the insertion and removal of the pin from a recess
between the toothings without any deformation of them,
in this way avoiding wearing down of the teeth or of the
pin involved, and thus allowing closing that is more se-
cure over time.
[0005] In the device preferably one of the rack ele-
ments is mounted so that it can translate with respect to
the other, however also being able to exploit a relative
rotation, for example.
[0006] The second rack element can comprise a lon-
gitudinal cavity in which the other rack element is mount-
ed so that it can translate, so that the rack elements have
the respective toothings side-by-side. It is also possible,
however, to have side-by-side assembly.
[0007] Advantageously, the device can comprise elas-
tic means to polarise one or both of the rack elements in
the first configuration.
[0008] Advantageously, the device can comprise a
mechanism for taking the first rack element into the sec-
ond configuration overcoming the polarisation of the elas-
tic means. Such a mechanism preferably comprises an

actuation surface by pressing which the first rack element
can be taken into the second configuration overcoming
the polarisation of the elastic means. The actuation sur-
face, with a simple preferred embodiment, forms part of
a button that is hinged onto the first rack element so as
to be able to oscillate and is connected to the second
rack element through a pin, firmly connected to one of
the two, which can slide along the inclined edges of a
seat formed in the other.
[0009] The characteristics and the further advantages
of the invention shall become clear from the description
of example embodiments with reference to the attached
drawings, where

figure 1 represents a vertical section of a blocking
device in a first operative configuration;
figure 2 represents a side view of the device of figure
1;
figure 3 represents a view of the device of figure 1
in a second operative configuration;
figures 4 and 5 represent two axonometric views of
the device of figure 2 and 3;
figure 6 represents an exploded view of the device
of figures 1 to 5;
figure 7 represents a side view of a variant of an
element of the device;
figure 8 is an axonometric view of the element of
figure 7;
figure 9 represents a side view of a variant of the
device;
figure 10 represents a vertical section of the device
of figure 9;
figure 11 represents a plan view of the device of fig-
ure 9;
figure 12 represents an exploded view of the device
of figure 9;
figure 13 represents an axonometric view of the de-
vice of figure 10 assembled.

[0010] With reference in particular to figures 1 and 2,
a first blocking device 1 is shown, which can be fixed to
a flap of an opening of a boot, which cooperates, by
means of a blocking pin 50, with a fastening device (not
show in the figures) fixed to another flap of the opening
of the boot.
[0011] The blocking device 1 comprises a first fixed
rack 3, preferably made of aluminium and equipped with
a longitudinal cavity 7 (figure 6), in which a second mobile
rack 5, preferably made of hardened steel, is housed
(figures 4, 5 and 6). The racks 3, 5 are toothed and define
recesses 4 intended to contain the blocking pin 50 in
different fastening positions. The racks 3, 5 are preferably
curved and have the same bending radius at the respec-
tive toothings.
[0012] The first rack 3 comprises a smooth portion 6
and a toothed portion 9 (figure 6); some transversal
through holes 12, 14 are formed. The through hole 12
has an elongated section, preferably elliptical. A third
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through hole 16, with axis substantially perpendicular to
that of the through holes 12 and 14, is formed in the first
smooth portion 6.
[0013] The longitudinal cavity 7, which extends for the
totality of the toothed portion 9 and for part of the smooth
portion 6, houses the second rack 5, in turn comprising
a toothing 18 adjacent to a smooth portion 20; in the latter
a through hole 22 is obtained.
[0014] The teeth of the two racks 3, 5 are arranged
side-by-side and they each have a different number: six
for the rack 3 and five for the rack 5. Therefore, an end
tooth of the rack 3 is not side-by-side with any tooth of
the second rack 5 (figure 1). In this way such an end tooth
defines a recess 4 in which the blocking pin 50 can insert
freely without opposition, both going in and coming out.
[0015] The first rack 5 is constrained to the first rack 3
through an attachment pin 24 (figures 1-3 and 6) with
circular section slotted into the holes 12, 22.
[0016] The (circular) section of the attachment pin 24
is less than and can be contained within that (slop or
elliptical shaped) of the through hole 12 and this allows
the pin 24 to translate inside the hole 12, in a direction
roughly parallel to the toothings of the racks 3, 5, pulling
the rack 5 into rotation with it.
[0017] The blocking device 1 also comprises a press-
ing element 30, preferably a metallic slab that offers a
flat upper actuation surface, shown in figure 6. It has two
slightly curved shoulders 32 and 34, arranged parallel to
one another, and a flat joining portion 36 that extends
roughly perpendicular between two of their ends.
[0018] On the opposite ends of the shoulders 32, 34
some through holes 38, 40 and through holes 42, 44 are
respectively obtained, the holes 38, 42 having a circular
section and the holes 40, 44 having elongated section,
preferably elliptical, with the larger axis inclined with re-
spect to the curvature of the rack 3. In this way the holes
40, 44 behave towards the pin 34 like inclined planes,
which move it back and forth when the element 30 goes
up and down.
[0019] The pressing element or button 30 is mounted
hinged to the rack 3 at the smooth portion 6 by means
of a pin 26 that partially engages the hole 38, the hole
14 and the hole 42. The shoulders 32, 34 are arranged
parallel to, and straddling, the rack 3.
[0020] The pin 24 engages the hole 40, the hole 12,
the hole 22 and the hole 44. In this way the pressing
element 30 can oscillate about the pin 26 by an angle
defined by the clearance between the pin 24 and the
holes 40, 44. Indeed, the pin 24 can translate inside the
holes 40, 44 whereas it cannot translate inside the hole
22, consequently pulling the rack 5 into translation.
[0021] The device 1 can be fixed to a flap of the opening
of the boot through a rivet that passes through the hole 16.
[0022] On the surface of the smooth portion 6 there is
a further cavity 27, with axis substantially perpendicular
to the curvature of the rack, which houses a spring 28.
The spring 28 is in abutment at the top with the pressing
element 30 and at the bottom on the base of the cavity

27, and it can be compressed following the element 30
being pressed.
[0023] The operation of the device 1 shall now be de-
scribed.
[0024] After having put on the boot, the user takes the
fastening device equipped with the blocking pin 50 up to
the blocking device 1 so as to be able to insert the block-
ing pin 50 into a recess 4.
[0025] In rest position the spring 28 acts from below
on the flat portion 36 to keep the pressing element 30 in
maximum lift position with respect to the rack 3 (figure 2).
[0026] The mobile pin 24 is, consequently, at the lower
end of the holes 40, 44 and, with respect to the rack 3,
moved by the maximum amount towards its centre. For
the coupling between the pin 24 and the rack 5, it is also
moved by the maximum amount towards the toothed por-
tion 9. In this first configuration the two racks 3, 5 have
the respective toothed profile misaligned by the maxi-
mum amount, and this does not allow the blocking pin
50 to engage any recess 4.
[0027] At the time when the user decides to close the
boot, he/she exerts a pressure upon the pressing ele-
ment 30, in particular on the flat portion 36, compressing
the spring 28. The pressing element 30 goes down and
through the holes 40, 44 acts upon the pin 24 so as to
push it. The pin 24 thus withdraws towards the smooth
portion 6 sliding along the inclined planes of the holes
40, 44. Such holes 40, 44 acts as groove guides for re-
ceiving and guiding the pin 24. This groove has an ex-
tension (substantially rectilinear and inclined with respect
to the longitudinal extension of the rack elements) such
as to move the pin 24, and therefore the first rack element
5, from the first configuration to the second configuration.
[0028] Indeed, the pin 24 also pulls the rack 5 into
translation, which moves towards the portion 6. In this
second configuration the two racks 3, 5 have the respec-
tive toothed profile aligned, and this allows the blocking
pin 50 to enter into, and engage, a recess 4.
[0029] Once the pin 50 has been inserted into the pre-
determined recess 4, the user releases the pressing el-
ement 30. The spring 28 extends and the device goes
back into the first configuration, in which the cooperation
of the toothings of the racks 3, 5 allows the pin 50 to be
held firmly in the recess 4.
[0030] As an alternative to the pressing element 30 it
is possible to connect a different pressing element 230
having holes 240, 244 of curvilinear elongated section to
the rack element 3 (figures 7, 8).
[0031] The holes 240, 244 also act as groove guides
for the pin 24. This time the groove has, in its extension,
a portion substantially perpendicular to the longitudinal
extension of the rack elements 3, 5 that joins to a portion
that is substantially arched or inclined with respect to the
longitudinal extension of the rack elements 3, 5. Thus at
the start of the oscillation the element 30 does not induce
a translation of the pin 24, i.e. a "dead" zone is created.
[0032] In accordance with another embodiment of the
invention, a blocking device 101 is shown in figures 9-13,
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in which parts in common with the previous ones keep
the same reference numerals. Different parts shall be
indicated with a suffix ’1’.
[0033] A fixed rack 103 and a mobile rack 105 keep
substantially the same configuration as the previous
ones, in particular a longitudinal cavity in the fixed rack
103. Some particular embodiments, on the other hand,
change. The pressing element 30 is not foreseen, and
nor are attachment pins 24 and 26 foreseen.
[0034] The rack 103 comprises a smooth portion 106
in which two through holes 112 are formed symmetrically
that make the sides of the rack 103 communicate with
the cavity 7. The hole 112 has an elongated section, pref-
erably elliptical, and when the rack 105 is mounted in the
cavity 7 it aligns with the holes 112.
[0035] With regard to the rack 105, a through hole 122
is formed at a smooth portion 120 thereof adjacent to a
toothed portion 121.
[0036] A U-shaped spring 128, equipped with a recti-
linear shank 129 and with a shank 131 bent to form a C-
shaped recess, is inserted into the two holes 112 and
into the hole 122, the latter also having an elongated
section like that of the through holes 112. A plate 130
supports and holds the rack 105 in position inside the
cavity 7.
[0037] When the boot is being closed, a user exerts a
pressure with the pin 50 on the tooth corresponding to
the recess of the rack 105 in which one wishes to insert
it . The rack 105 is pushed by it and translates with re-
spect to the rack 103 (towards the portion 106) thanks
to the deformation of the shank 131 of the spring 128:
the toothings of the two racks 103, 105 open out. Once
the pin 50 has entered into the predetermined recess,
the spring 128 takes the rack 105 back elastically into
the original position, moving together the toothings of the
racks 103, 105 so as to hold the pin 50 in the recess. The
removal of the pin 50 is obtained by forcing the movement
of the rack 105, pushing the pin 50 towards the spring
128.
[0038] Although the example embodiments have been
given with reference to the specific field of boots and in
particular ski boots, the invention can also be applied to
other fields in which an effective binding between over-
lapping or side-by-side flaps of an opening is, more gen-
erally, required.

Claims

1. Blocking device (1; 101) comprising a first rack ele-
ment (5; 105) and a second rack element (3; 103)
with toothings arranged in cooperation to hold a
blocking pin (50), characterised in that the first rack
element (5; 105) is mounted so that it is mobile with
respect to the second rack element (3; 103), so that
the toothings of the rack elements (3, 5; 103, 105)
can take up a first configuration in which they hold
the blocking pin (50) and a second configuration in

which they release it.

2. Blocking device (1; 101) according to claim 1, where-
in one of the rack elements (3, 5; 103, 105) is mount-
ed so that it can translate with respect to the other.

3. Blocking device (1; 101) according to claim 2, where-
in the second rack element (5; 105) comprises a lon-
gitudinal cavity (7) wherein the first rack element (3;
103) is translatably mounted, so that the rack ele-
ments have the respective toothings side-by-side.

4. Blocking device (1; 101) according to one of the pre-
vious claims, comprising elastic means (28; 128) to
polarise the rack elements (3, 5; 103, 105) in the first
configuration.

5. Blocking device (1; 101) according to claim 4, com-
prising a mechanism for taking the first rack element
into the second configuration overcoming the polar-
isation of the elastic means.

6. Blocking device (1; 101) according to claim 5, where-
in the mechanism comprises an actuation surface
by pressing which the first rack element can be taken
into the second configuration overcoming the polar-
isation of the elastic means.

7. Blocking device (1; 101) according to claim 6, where-
in the actuation surface forms part of a button that
is hinged onto the first rack element so as to be able
to oscillate and is connected to the second rack el-
ement through a pin, firmly connected to one of the
two, which can slide along the inclined edges of a
seat formed in the other.

8. Blocking device (1; 101) according to claim 7, where-
in the button is a curved slab that at a first end is
hinged to an end part of the first rack element, the
second end being provided with a guide groove to
receive and guide a pin firmly connected to the first
rack element, the groove having an extension such
as to move the pin, and therefore the first rack ele-
ment, from the first configuration to the second con-
figuration.

9. Blocking device (1; 101) according to claim 8, where-
in the guide groove has substantially rectilinear ex-
tension inclined with respect to the longitudinal ex-
tension of the rack elements.

10. Blocking device (1; 101) according to claim 8, where-
in the guide groove has, in extension, a portion sub-
stantially perpendicular to the longitudinal extension
of the rack elements that joins to a substantially
arched or inclined portion with respect to the longi-
tudinal extension of the rack elements, so that at the
start of its oscillation the slab does not induce a trans-
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lation of the pin.

11. Blocking device (1; 101) according to claims 7 to 10,
wherein the elastic means comprise a spring that at
one end is in opposition to the oscillation of the ac-
tuation surface and at the other is.

12. Blocking device (1; 101) according to claim 4, where-
in the elastic means comprise a spring housed in a
seat formed transversally in the second rack element
and directly in abutment on the first rack element.

13. Blocking device (1; 101) according to claim 12,
wherein the spring is U-shaped and has a branch
that engages in a through hole of the first rack ele-
ment.

14. Blocking device (1; 101) according to one of the pre-
vious claims, wherein the first rack element (5; 105)
has a smaller number of teeth than the second rack
element (3; 103).

15. Footwear comprising the closing mechanism ac-
cording to claims 1 to 14.
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