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(54) Locking device for restraint belts, particularly for motor vehicle safety seats for children

(57)  The buckle (14) includes a metal body (22) and
a snap coupling mechanism (42, 46, 48, 50) for releas-
able connection of a pair of tongue elements (12) to the
metal body (22). The snap coupling mechanism compris-
es a release button (42) which can be operated by the
user to push the tongue elements (12) out of the metal
body (22), alocking plate (46) which can assume alocked
position in which it retains the tongue elements (12) in

16b

the metal body (22) and a released position in which it
disengages the tongue elements (12) from the metal
body (22), a release member (48) which can be operated
via the release button (42) to move the locking plate to
the released position, and a pair of sliders (50) for resil-
iently opposing the insertion of the tongue elements (12)
into the metal body (22). According to the invention, the
metal body (22) is made as a single sheet metal piece
obtained by blanking and folding.
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Description

[0001] The present invention relates to a locking de-
vice for restraint belts, particularly for motor vehicle safety
seats for children, and more specifically to a buckle for
a locking device for restraint belts.

[0002] Restraint belts for motor vehicle safety seats
for children usually comprise three branches, which can
be releasably connected to each other by means of a
locking device comprising a buckle attached to the free
end of one of the branches and two tongue-like coupling
elements, which are attached to the free ends of the other
two branches and are intended to be inserted and locked
in a body of the buckle to ensure that the belts are locked
around the trunk of the child accommodated in the seat.
[0003] Alocking device for restraint belts of the above-
identified type is known for example from International
Patent Application WO2005/000063.

[0004] Itis anobject of the presentinvention to provide
a buckle for a locking device for restraint belts with three
branches, particularly for motor vehicle safety seats for
children, having a simple and strong structure, a safe and
reliable operation and a reduced cost.

[0005] This object is fully achieved according to the
presentinvention by virtue of a buckle for a locking device
for restraint belts having the features indicated in inde-
pendent Claim 1.

[0006] Advantageous embodiments of the invention
are defined by the dependent claims.

[0007] The features and the advantages of the inven-
tion will become clear from the following detailed descrip-
tion, given purely by way of non-limiting example with
reference to the appended drawings, in which:

Figure 1 is a perspective view of a locking device for
restraint belts with three branches, particularly for
motor vehicle safety seats for children, according to
a preferred embodiment of the invention;

Figure 2 is a plan view of the locking device of Figure
1, in which both the buckle and the tongue elements
are deprived of an outer casing of plastic material;
Figures 3 to 5 are perspective views which show the
coupling mechanism of the locking device of Figure
1 and in which one or more components are each
time omitted;

Figure 6 is a perspective view of the metal body of
the buckle of the locking device of Figure 1,

Figure 7 is a perspective view of the locking plate of
the coupling mechanism of the locking device of Fig-
ure 1;

Figure 8 is a perspective view of the release member
of the coupling mechanism of the locking device of
Figure 1;

Figure 9 is a perspective view of a slider of the cou-
pling mechanism of the locking device of Figure 1;
Figure 10 is a perspective view of the metal cores of
the two tongues of the locking device of Figure 1; and
Figure 11 is a perspective view of the locking plate
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of the coupling mechanism of a locking device for
restraint belts with three branches, particularly for
motor vehicle safety seats for children, according to
an alternative embodiment of the invention.

[0008] Withreference firstto Figure 1, a locking device
for branch restraint belts with three branches, particularly
for motor vehicle seats for children, is generally indicated
10 and basically comprises a pair of tongue elements 12
(hereinafter simply referred to as tongues) intended to
be attached each to a free end of arespective belt branch
(not shown), and a buckle 14 intended to be attached to
a free end of the third belt branch (also not shown). In
Figure 1, the locking device 10 is shown in the closed
state, in which the two tongues 12 are inserted and locked
in the buckle 14.

[0009] Eachtongue 12 includes a metal core 16, which
can be seen in Figures 2, 3 and 10, made as a plate
element integrally forming a stem portion 16a adapted
to be inserted and locked in the buckle 14, and an at-
tachment portion 16b in which a slot 18 is formed for
attachment of the tongue to the free end of the corre-
sponding belt branch. The stem portion 16a of the metal
core 16 of each tongue 12 further forms at its free end a
catch 20, which extends perpendicularly to the stem por-
tion 16a on the opposite side of the attachment portion
16b. The metal core 16 is fully covered by a coating of
plastic material or rubber, advantageously obtained by
overmoulding of this material on the metal core.

[0010] The buckle 14 includes a metal body 22, which
can be seen in its entirety in Figure 6, advantageously
made as a single piece of sheet metal obtained by blank-
ing and folding. Like the metal core 16 of the tongues 12,
also the metal body 22 of the buckle 14 is fully covered
by a coating of plastic material or rubber, advantageously
obtained by overmoulding.

[0011] The metal body 22 includes an upper plate 24
and alower plate 26 (wherein the terms "upper" and "low-
er" are given with reference to the orientation of the buck-
le as shown in Figure 1) which extend parallel to and
spaced from each other and are interconnected at an
end by a connecting portion 28 perpendicular thereto.
The two plates 24 and 26 form at the opposite end re-
spective attachment extensions 30, in each of which a
slot 32 is formed for fixing the buckle 14 to the respective
belt branch. The two plates 24 and 26 are also connected
to each other in the area of the attachment extensions
30, preferably by caulking a catch 33 (Figures 2 and 3),
which is formed by the lower plate 26 in the illustrated
example, in a notch 35 (Figure 4) provided in the upper
plate 24 along an edge of the slot 32. The connecting
portion 28 has a rectangular opening 34, through which
the catches 20 of the tongues 12 are inserted inside the
metal body 22. The upper plate 24 has a central T-like
opening 36 including a longitudinal branch 36a, which
extends along the direction of insertion of the tongues 12
(hereinafter referred to as longitudinal direction), and a
transverse branch 36b, which extends from the end of
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the longitudinal branch 36a facing the slot 32. The upper
plate 24 further has a pair of side openings 38, which
extend parallel to the longitudinal direction, on opposite
sides of the central opening 36, and are each formed by
a rectangular portion 38a and by an extension 38b of
smaller width than the rectangular portion 38a. A lug 41
bent at a right angle to the upper plate 24 extends from
the edge of the rectangular portion 38a of each side open-
ing 38 opposite to the extension 38b towards the lower
plate 26. Each lug 41 serves as an abutment element for
a spring (not shown), as will be explained further on. The
upper plate 24 further has a rectangular opening 40 ex-
tending perpendicular to the longitudinal direction in the
vicinity of the through opening 34. All the above-men-
tioned openings 34, 36, 38 and 40 are made as through
openings.

[0012] The snap coupling mechanism for releasable
connection of the two tongues 12 to the buckle 14 will be
described now with reference in particular to Figures 3,
4 and 5.

[0013] The snap coupling mechanism comprises first
of all a release button 42 received in a seat 44 formed
on the upper face of the buckle 14 so as to be slidable
in the longitudinal direction. The release button 42 is held
by a spring (not shown) in a locked position, in which the
tongues 12 are locked inthe buckle 14, and can be moved
by the user against the elastic force of the aforesaid
spring to a released position, in which the tongues 12 are
pushed out of the buckle 14.

[0014] The snap coupling mechanism further compris-
es alocking plate 46, a release member 48 and a pair of
sliders 50 illustrated in Figures 7, 8 and 9, respectively.
[0015] The locking plate 46 is a plate-like element of
generally rectangular shape, preferably made of metal,
for example of steel, so as to ensure the required me-
chanical strength. The locking plate 46 has a central slot
52 extending in the longitudinal direction, and a pair of
side slots 54 extending parallel to the central slot 52 on
opposite sides thereof. The length of the two side slots
54 is smaller than that of the central slot 52. The locking
plate 46 forms at an end thereof a pair of articulation
appendages 56, which in the assembled condition (see
in particular Figures 3 and 4) engage in the transverse
branch 36b of the opening 36 to allow the locking plate
46 to swing about an axis of rotation perpendicular to the
longitudinal direction. A stop tab 58 extends perpendic-
ular to the locking plate 46 between the two articulation
appendages 56 and is aligned with the central slot 52.
The stop tab 58 forms a first abutment surface for the
spring of the release button 42. A locking tab 60 extends
perpendicular to the locking plate 46 on the opposite side
of the stop tab 58 and serves to restrain the catches 20
in the longitudinal direction when the coupling mecha-
nism is in the locked position. The locking plate 46 is
further provided with a pair of peg members 62 projecting
from opposite edges of the plate, perpendicular to the
longitudinal direction, approximately at the ends of the
slots 52 and 54 facing towards the locking tab 60. Ad-
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vantageously, the locking plate 46 is made as a single
piece with the articulation appendages 56, the stop tab
58, the locking tab 60 and the peg members 62.

[0016] The release member 48 is preferably made of
plastic material in order to reduce the overall weight of
the buckle, and is rigidly connected to the release button
42 to be moved in the longitudinal direction between the
aforesaid locked and released positions. Advantageous-
ly, the release member 48 is made as a single piece with
therelease button 42. The release member 48 comprises
a plate 64 of generally rectangular shape, a pair of actu-
ating elements 66 projecting from opposite edges of the
plate 64 perpendicular to the plate itself, and a stop ele-
ment 68 projecting from the centre of the plate 64 on the
same side of the actuating elements 66. Each of the ac-
tuating elements 66 has a slanted control surface 70,
along which a respective peg member 62 of the locking
plate 46 slidably engages. As shown in Figure 4, in the
assembled condition the stop element 68 slidably engag-
es in the longitudinal branch 36a of the central T-like
opening 36 of the upper plate 24 of the metal body 22.
The stop element 68 has a transverse wall 72 which pro-
vides on the side facing towards belt branch a second
abutment surface for the spring of the release button 42
opposite to the aforesaid first abutment surface formed
by the stop tab 58, and on the side facing towards the
tongues 12 a stop surface cooperating with a bottom side
73 (Figure 6) of the longitudinal branch 36a of the central
T-like opening 36 so as to define a travel limit position
for the release member 48, and hence for the release
button 42. On the side of the transverse wall 72 facing
towards the bottom side 73 of the longitudinal branch 36a
of the central T-like opening 36, the release member 48
forms a pair of step-like portions 75 (Figures 5 and 8)
serving to avoid inadvertent release of the coupling
mechanism due to small longitudinal displacements of
the release button induced by abrupt accelerations or
decelerations of the vehicle, as will be better explained
in the following part of the description.

[0017] Thetwo sliders 50 serve to oppose the insertion
of the tongues 12 into the buckle 14 during the phase of
fastening the belts and to push the tongues 12 out of the
buckle 14 during the phase of unfastening the belts. Each
slider 50 has a substantially parallelepiped shape and
such sizes that it can be passed through the rectangular
portion 38a of the respective side opening 38 of the upper
plate 24 of the metal body 22. Inthe assembled condition,
each slider 50 is arranged between the two plates 24 and
26 of the metal body 22 so as to be slidable parallel to
the longitudinal direction. The sliding of each slider 50 is
guided by aguide appendage 74 extending upwards from
the slider and slidably engages in the extension 38b of
the respective side opening 38. The guide appendages
74 of the sliders 50 have such a height that in the locked
position of the coupling mechanism (Figure 3) they
project from the upper plate 24 of the metal body 22 and
engage each in the respective side slot 54 of the locking
plate 46. Each slider 50 is urged by a respective spring
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(not shown) in the opposite direction to the direction of
insertion of the tongues 12 into the buckle 14, the guide
appendage 74 being in abutment against the bottom of
the extension 38b of the respective side opening 38 of
the metal body 22. The spring acting on each of the two
sliders 50 is for example a cylindrical helical spring, which
is mounted at the end facing towards the slider around
a pin member 76 projecting from the slider and serving
as a guide. Preferably, the guide appendage 74 and the
pin member 76 are integrally formed with the respective
slider 50 and are made of plastic material.

[0018] The operation of the snap coupling mechanism
illustrated above in structural terms will be described
now.

[0019] In the locked position shown in Figure 3, the
stem portions 16a of the two tongues 12 are inserted
through the opening 34 of the metal body 22 of the buckle
14 and the catches 20 of the two tongues 12 are longi-
tudinally restrained by the locking tab 60 of the locking
plate 46. The locking plate 46 rests on the upper plate
24 of the metal body 22. The release member 48 is held
by the respective spring in a tongue-side travel limit po-
sition, in such a manner that the peg members 62 of the
locking plate 46 are in the lowest point of the respective
slanted control surfaces 70 of the release member 48.
Also the sliders 50 are held by the respective springs in
a tongue-side travel limit position, in such a manner that
the respective guide appendages 74 engage not only in
the side openings 38 of the upper plate 24 of the metal
body 22, but also in the side slots 54 of the locking plate
46.

[0020] If at this point the release button 42 is urged
towards the released position, in the illustrated example
of embodiment in the same direction as that of insertion
of the tongues 12 into the buckle 14, the release member
48 drivingly connected thereto moves in the same direc-
tion and causes, due to the peg members 62 of the locking
plate 46 sliding along the slanted control surfaces 70, the
locking plate 46 to move upwards from the upper plate
24 of the metal body 22 by swinging about the axis of
rotation defined by the two articulation appendages 56.
The upward movement of the locking plate 46 causes
the disengagement of the catches 20 of the tongues 12
from the locking tab 60 on the one hand and the disen-
gagement of the sliders 50 from the respective side slots
54 of the locking plate 46 on the other. Accordingly, the
sliders 50 are urged by the respective springs towards
the tongues 20 to the travel limit position defined by the
bottom of the extensions 38b of the side openings 38 and
thus cause the tongues 12 to be pushed out of the buckle
14,

[0021] As mentioned above, the function of the two
step-like portions 75 of the stop element 68 is to avoid
inadvertent release of the coupling mechanism due to
small longitudinal displacements of the release button 42
induced by abrupt accelerations or decelerations of the
vehicle. To this end, each step-like portion 75 forms a
retaining flat surface 77 which extends parallel to the
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plate 64 of the release member 48 and has a longitudinal
size of some millimetres, typically two or three millime-
tres. As shown in Figure 5, in the locked position each
retaining surface 77 faces towards, or better is in contact
with, the locking plate 46. In this way, the upward move-
ment of the locking plate 46 and hence the release of the
coupling mechanism are avoided. This applies until the
two retaining surfaces 77 are at least partially overlapped
to the locking plate 46, i.e. in case of small displacements
(in the order of two or three millimetres) of the release
member 46, such as those which might be induced by
abrupt accelerations or decelerations of the vehicle on
which the safety seat is mounted.

[0022] The possibility to insert the tongues 12 into the
buckle 14 again is ensured by the fact that the two sliders
50, which are urged to the aforesaid travel limit position
by the respective springs, remain arranged below the
locking plate 46, thereby preventing this latter from mov-
ing downwards and hence the locking tab 60 from ob-
structing the insertion of the stem portions 16a of the
tongues 12 into the inside of the metal body 22 through
the opening 34. Upon insertion into the metal body 22,
the tongues 12 clash with the sliders 50 and urge them
in the direction of insertion against the action of the re-
spective springs. In this way, as soon as the guide ap-
pendages 74 of the sliders 50 are wholly arranged below
the respective side slots 54 of the locking plate 46, this
latter can move downwards again swinging about the
axis of rotation defined by the articulation appendages
56. The locking tab 60 is therefore urged to the inside of
the metal body 22 again and can thus restrain the catches
20 of the two tongues 12.

[0023] As will be understood in the light of the preced-
ing description, a locking device according to the inven-
tion is very easy and economical to manufacture. In par-
ticular, the metal body of the buckle can be advanta-
geously manufactured by simple blanking, folding and
caulking (or equivalent joining method) operations from
a sheet metal blank.

[0024] Moreover, thanksto the particular configuration
of the metal body and of the locking plate, these two
components define an intrinsically very stiff structure and
can therefore be produced with the use of a thin sheet
of non-hardened steel. This allows on the one hand to
reduce the overall weight of the buckle, due to the re-
duced thickness of the steel sheet, and on the other to
reduce the manufacturing costs and to make the manu-
facturing process easier, since a hardening treatment is
no more required. The possibility to avoid the hardening
treatment of the material of the body and of the locking
plate allows also to meet more easily the dimensional
and geometrical tolerances of those component, since,
as is known, hardening produces deformations in the
component being treated.

[0025] Moreover, the particular design of the metal
body allows to assemble by gravity the various compo-
nents of the coupling mechanism and hence to make the
manufacturing of the buckle automatic.
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[0026] Naturally, the principle of the invention remain-
ing unchanged, the embodiments and constructional de-
tails may vary widely with respect to those described and
illustrated purely by way of non-limiting example.
[0027] Forexample, according to a non-illustrated var-
iant of embodiment, the assembly formed by the release
button and by the release member may be hinged to the
buckle body so as to swing about a transverse horizontal
axis, rather than being longitudinally slidable.

[0028] The above-described buckle is conceived to
meet the European regulations, which prescribe the pos-
sibility to insert only the two tongues together, instead of
one single tongue at a time, into the buckle body. How-
ever, the buckle can be easily adapted to the regulations
of the United States, which on the contrary provide for
the possibility to insert also one single tongue at a time
into the buckle body. To this end, it suffices to replace
the coupling plate 46 shown in Figure 7 with the coupling
plate 146 shown in Figure 11. In Figure 11, the parts of
the coupling plate which are identical or corresponding
to those of the coupling plate of Figure 7 have been des-
ignated with the same reference numerals, increased by
one hundred. As can be immediately noticed from the
comparison between the two figures indicated above, the
coupling plate 146 of Figure 11 differs from the coupling
plate 46 of Figure 7 substantially only in that the two ar-
ticulation appendages 56 are omitted. On the other hand,
there is provided only one articulation appendage 156
which is arranged in a transversely central position and
advantageously extends from the free edge of the stop
tab 158. The fact that only one central articulation ap-
pendage is provided allows the locking plate 146 to swing
also about a longitudinal axis, as required when only one
of the two tongues is inserted into the buckle body.

Claims

1. Buckle (14) for a locking device (10) for restraint
belts, particularly for motor vehicles safety seats for
children, including a metal body (22) and a snap cou-
pling mechanism (42, 46, 48, 50) for releasable con-
nection of a pair of tongue elements (12) to the metal
body (22),
characterized in that the metal body (22) is made
as a single sheet metal piece obtained by blanking
and folding.

2. Buckle according to Claim 1, wherein a coating of
plastic material or rubber is overmoulded over the
metal body (22).

3. Buckle according to Claim 1 or Claim 2, wherein the
metal body (22) includes an upper plate (24) and a
lower plate (26), which extend parallel to and spaced
form each other and form at a first end thereof re-
spective attachment extensions (30) each having a
slot (32) for attachment of the buckle (14) to a belt
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10.

11.

branch, and a connecting portion (28) which extends
perpendicular to the plates (24, 26) connecting them
at the end opposite to the aforesaid first end.

Buckle according to Claim 3, wherein the upper plate
(24) and the lower plate (26) are also connected to
each other in the area of the attachment extensions
(30) by means of a catch (33) formed by one (26) of
said plates.

Buckle according to Claim 3 or Claim 4, wherein the
connecting portion (28) of the metal body (22) has a
through opening (34), through which the tongue el-
ements (12) can be inserted.

Buckle according to any of Claims 3 to 5, wherein
the upper plate (24) of the metal body (22) has a
plurality of through openings (36, 38, 40) in which
the components of the snap coupling mechanism
(42, 46, 48, 50) are inserted or engage, in such a
manner that said components can be fitted by gravity
in the metal body (22).

Buckle according to any of the preceding claims,
wherein the snap coupling mechanism comprises a
release button (42) which can be operated by the
user to push the tongue elements (12) out of the
metal body (22), a locking plate (46) which can as-
sume a locked position in which it retains the tongue
elements (12) in the metal body (22) and a released
position in which it disengages the tongue elements
(12) from the metal body (22), a release member
(48) operable via the release button (42) to move the
locking plate to the released position, and a pair of
sliders (50) for resiliently opposing the insertion of
the tongue elements (12) into the metal body (22).

Buckle according to Claim 7, wherein the release
button (42) and the release member (48) form a sin-
gle piece.

Buckle according to Claim 7 or Claim 8, wherein the
release button (42) and the release member (48) are
slidable in the direction of insertion of the tongue
elements (12) into the metal body (22).

Buckle according to Claim 7 or Claim 8, wherein the
release button (42) and the release member (48) are
swingable about an axis perpendicular to the direc-
tion of insertion of the tongue elements (12) into the
metal body (22).

Buckle according to any of Claims 7 to 10, wherein
the locking plate (46) is mounted on the metal body
(22) so that it can swing about an axis perpendicular
to the direction of insertion of the tongue elements
(12) into the metal body (22) to shift from the locked
position to the released position and vice versa.
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Buckle according to Claim 11, wherein the release
member (48) is provided with at least one retaining
formation (75) cooperating with the locking plate (46)
to prevent this latter from swinging as a result of dis-
placements of the release button (42) smaller than
a predetermined value.

Locking device (10) for restraint belts, particularly for
motor vehicles safety seats for children, comprising
a pair of tongue elements (12), each attached to a
respective belt branch, and a buckle (14) according
to any of the preceding claims, into which the tongue
elements (12) can be inserted and releasably locked.
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