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{54) Plastics buckles and processes for
the manufacture thereof

(67) Process for manufacturing a
plastics buckle 1 having a frame
structure 2 in which slides a crossbar 3.
said process consisting in a single
moulding operation in which the
crossbar 3 and the frame structure 2 are
moulded simultaneously one inside the
other by injecting a plastics polymer
into a mould 15, by arranging for liquid
polymer 14a for forming the frame
structure 2 to be separated from liquid
polymer 14b for forming the crossbar 3
by removable cores 22 having inner
cavities for moulding the opposite ends
10 of the crossbar. The outer surfaces of
the cores 22 define the sliding surfaces
11 for the crossbar ends 10.

In a modification, Figs. 9, 10 {not
shown), the opposite ends of the
crossbar (3) are T-shaped.
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SPECIFICATION 65
Plastics buckles and processes for the manufacture

thereof

The present invention relates to a process for
manufacturing a perfected plastic buckle for belts
and similar and a buckle produced using such a
process. In particular, the buckle covered by the
present invention comprises a frame structure in
which slides at least one crossbar.

Buckles for belts or similar are already known
whereby the strip material (belt, strap or similar)
held in place by the buckle itself may be tightened or
loosened by the user employing one hand. Such
buckles usually comprise a four-sided frame with a
crossbar sliding inside the same so as to define
inside the same two adjustable apertures separated
by the crossbar itself. One of the cross members on
the frame, parallel with the sliding bar, is designed
for permanent connection of a first end of the strip
material to be held in place, whereas a portion of the
second end of the said strip material may be held in
place by the buckle, in releasable manner, by
inserting it from underneath into the first of the said
apertures adjacent to the said cross member on the
frame, by passing it over the said sliding crossbar
and out through the second said aperture where it is
held tight between a second cross member on the
frame, parallel with the first, and a main portion of
the said second end of strip material, after being
tightened flat with the buckle. Buckles of the
aforementioned type are usually made of metal in
two pieces bent and connected to each other, or of
plastic comprising a first part fitted firmly with the
said sliding crossbar and housed in guillotine
manner in a seat formed inside the frame which is
therefore hollow. Withdrawal of the guillotine part
from the frame is prevented, after insertion, by
securing on the latter the said first end of strip
material to be held in place. Buckles of the
aforementioned type involve a number of
drawbacks. In particular, the metal types are subject
to corrosion and rust rapidly during use, whereas
the plastic types, in addition to being relatively large
in size, involve high production cost, owing to their
being formed in two parts produced separately and
later fitted one inside the other. Furthermore, prior
to securing the strip material, no means is provided
for securing the part sliding inside the hollow frame,
which may thus come out and be lost.

The aim of the presentinvention is to provide a
process for producing a plastic buckle of the
aforementioned type involving fow cost and high
output by dispensing with the need to produce the
two component parts on the bucklie (frame and
sliding bar) separately. A further aim of the present
invention is to provide a perfected type of plastic
buckle for belts or similar, the said buckle providing
for low cost, fast, straightforward production,
simplicity and reliability equal or superior to that of
metal buckles, easy assembly and troublefree use.

With these aims in view, the present invention
relates to a process for manufacturing a plastic
buckle comprising a frame structure in which slides
at least one crossbar, characterised by the fact that
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the said process comprises a single molding
operation in which the said crossbar and the said
frame structure are molded simultaneously and
directly one inside the other by injecting a plastic
polymer into a mold.

The present invention also relates to a plastic
buckle comprising a frame structure and a crossbar
sliding inside the latter, characterised by the fact
that it comprises respective opposite sliding guides
for the said crossbar and shoulder means for
engaging the said sliding crossbar in the said sliding
guides, so as to prevent withdrawal of the said
crossbar from the said frame structure.

Two non-flimiting arrangements of the present
invention will now be described with reference to
the attached drawings in which:

Figs 1to 4 show plan views and elevations of a
buckle according to the present invention;

Figs 5 to 8 show the process according to the
present invention;

Fig. 9 shows a variation of the process according
to the present invention;

Fig. 10 shows a section along line X—X of the
buckle produced by the Fig. 9 variation of the
process according to the present invention.

Number 1 in Figs 1 to 4 indicates a plastic buckle
comprising a frame structure 2 in which slides at
least one crossbar 3 in such a manner as to define,
inside the said frame structure 2, two adjustable
adjacent apertures, 4 and 5, enabling insertion
inside buckle 1 of adjacent portions of one end of
strip material, e.g. a belt, strap or similar, of any
known type and omitted for simplicity, the said strip
material being held in place by buckle 1. In more
detail, frame structure 2 is essentially four-sided in
shape and comprises two opposite end cross
members, 6 and 7, and two opposite end side
members 8 and 9, the latter being arranged
essentially at right-angles to cross members 6 and 7
and formed integral with the same at their opposite
ends. Crossbar 3, on the other hand, is mounted in
sliding manner inside frame structure 2 so asto
define with the latter the said adjustable apertures 4
and 5 by means of opposite ends 10 housed loosely
inside respective longitudinal, essentially slot-
shaped, sliding seats 11 formed through side
members 8 and 9. According to the non-limiting
example shown, ends 10 are essentially tab-shaped
and thinner than crossbar 3 which is essentially as
thick as or slightly thinner than side members 8 and
9 and corresponding cross members 6 and 7 on
frame 2, and is provided, as far as opposite ends 10,
with longitudinal ribs 12. Slot-shaped seats 11 form
opposite sliding guides for crossbar 3 and are of
such a length as to enable the latter to slide along
side members 8 and 9 as far as opposite cross
members 6 and 7 which act as a limit stop for
preventing any further slide of crossbar 3. Any
movement of crossbar 3 along its own axis is
prevented by ribs 12 the opposite ends of which
cooperate in sliding manner with side members 8
and 9 for preventing any possibility of crossbar 3
withdrawing from frame structure 2 through siot-
shaped seats 11 through side members 8 and 9.

Clearly, therefore, the buckle according to the
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present invention essentially consists of a frame
structure 2 engaged, in sliding and inseparable

- manner, with a crossbar 3 sliding crosswise along

guides (seats 11) on the said frame structure 2. On
such a buckle, the frame structure and sliding
crossbar form a single unit and may be produced
simply, quickly and cheaply employing the process
according to the present invention which willi now
be described with reference to Figs 5 to 8. With
reference to Fig. 6 in particular, the process
according to the present invention for producing the
aforementioned buckle 1 comprises a single
molding operation, shown clearly in Fig. 6, in which
crossbar 3 and frame structure 2 are molded
simultaneously one inside the other by injecting a
plastic polymer 14 into a mold 15. The said plastic
material 14 is injected into mold 15 using a known
technique (therefore not described, for simplicity),
e.g. by means of nozzles 16 illustrated only
schematically in Fig. 6, and mold 15 is held closed
under pressure, in essentially fluidtight manner, by
means, for example, of any known type of press not
shown in the diagram for the sake of simplicity.
According to the present invention, the said
molding operation is performed by injecting
simuitaneously and separately into different points
on mold 15 the liquid material for forming frame
structure 2 and the liquid material for forming
crossbar 3, and by inserting into mold 15 means for
preventing contact between the said liquid materials
forming crossbar 3 and frame structure 2 until the
latter set. In more detail, the liquid material 14a for
forming frame structure 2 is injected into mold 15
through channel 18, whereas the liquid material 14b for
forming sliding crossbar 3 is injected into mold 15
through channel 19.

As clearly shown in Fig. 8, mold 15 comprises two
opposite half-molds 20 and 21 arranged facing and
designed to be fitted against each other, and is
provided with sliding cores consisting of skids 22
designed to fit into compariments 23 on half-molds 20
and 21, when the latter are fitted against each other, so
as to produce, during molding, seats or slots 11 in side
members 8 and 9 on frame structure 2. In more detail,
according to the present invention, half-molds 20 and
21 are provided with respective molding compartments
25, arranged facing so as to produce crossbar 3, and
respective molding compartments 26, arranged facing
and shaped essentially in the form of a rectangular,
annutar channel for producing frame structure 2,
whereas skids 22 are provided with respective inner
cavities 27 for defining molding compartments for tab
ends 10 on crossbar 3, the said cavities 27 being
positioned facing each other, when skids 22 are
inserted into mold 15, and communicating with
compartment 25 for moiding crossbar 3. The said
molding compartment 25 communicates directly with
channel 19, whereas compartment 26, which is
separated completely in fluidtight manner from
compartment 25 when skids 22 are inserted inside
compartments 23, communicates directly with channel
18.

Clearly, therefore, the molding operation for
producing the said buckle 1 is performed as follows.
Firstly, mold 15 is closed by bringing together half-
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molds 20 and 21, after which, skids 22 are inserted into
mold 15 through compartments 23. In the preferred
arrangement of the process according to the present
invention and shown in Figs 5 to 8, the said skids 22 are -
two in number and inserted end to end into mold 15
coaxial with compartment 25 for molding crossbar 3.
Injection nozzles are then fitted on channels 18 and 19
and the liquid polymer 14 is injected into mold 15 at
appropriate pressure. in more detail, material 14a fills
all of compartment 26 except for the part occupied by
skids 22 which are inserted into mold 15 far enough to
mate with compartment 25. Material 145, on the other
hand, fills all of compartment 25 and the corresponding
compartments 27 on skids 22 facing and
communicating with it. As clearly shown in Figs. 5, 6
and 7, in like manner, both crossbar 3 and frame
structure 2 are formed simultaneously while at the same
time preventing liquid materials 14a and 146 from
contacting each other and so joining crossbar 3 to side
members 8 and 9. Finally, as soon as the injected
material sets, skids 22 are removed, mold 15 is
opened and the finished buckle 1 removed, the latier
having crossbar 3 engaged in sliding manner inside
frame structure 2. During the molding operation, the
provision of skids 22 inside compartment 26 results in
the formation on side members 8 and 9 of slot-shaped
through seats 11, whereas subsequent withdrawal of
skids 22 frees ends 10 on crossbar 3 so as to engage
the said ends 10 in sliding manner inside seats 11 freed
by skids 22. As shown clearly in Fig. 7, compartments
27 formed inside skids 22 provide for forming tabs or
ends 10 straight on to side members 8 and 9, while at
the same time providing for physical separation thanks
to the walls on skid 22 being located between crossbar
3 and frame structure 2 inside mold 15

Figs 9 and 10 show a possible variation 30 of the
aforementioned buckle 1 and a corresponding
variation of the aforementioned process for
producing the said buckle 30. For the sake of
simplicity, parts similar or identical to those already
described are shown using the same numbers. With
reference to Figs 9 and 10, buckle 30 is identical to
buckle 1, except for the shape of sliding crossbar 3,
the shape of the respective opposite connecting
ends and the shape of the corresponding sliding
seats for the ends of crossbar 3. In more detail,
crossbar 3 on buckle 30 is cylindrical with essentially
T-shaped opposite ends 31 (Fig. 10). Consequently,
side members 8 and 9 on four-sided frame structure
2 are also provided with respective T-shaped sliding
and guide seats 32 for ends 31, the said seats 32
being formed crosswise in relation to cross
members 6 and 7 and along the entire inside length
of side members 8 and 9. Buckle 30 is produced by
simultaneously molding crossbar 3 and frame
structure 2 inside a single mold in exactly the same
way as described for buckle 1. The only variation as
compared with the foregoing process and as shown
clearly in Fig. 9 consists in employing, not two skids
22 inserted end to end into mold 15, but four skids
33inserted laterally inside a mold identical to mold
15, and therefore not shown for simplicity, and
crosswise in relation to compartment 25 for molding
crossbar 3. In more detail, each skid 33 is provided
on end 34 with an essentially T-shaped
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compartment 35, defining a portion of the
compartment for molding end 31,and a tab 37
designed to form, on each seat 32, a corresponding
rib 38 joining the opposite faces of buckle 30. Skids
33 are positioned facing in twos so as to engage end
to end on the compartment for molding crossbar 3,
and so as to join facing compartments 35 and
corresponding tabs 37 on each pair of skids 33.
During the molding operation, after closing the
mold and inserting skids 33 into the same as
described above, the liquid material for forming
crossbar 3 fills the compartment for molding the
latter, as well as filling the corresponding facing
compartments 35 on each pair of skids 33. This is
made possible in that the said skids 33 are
positioned facing and communicating with the
compartment for moiding crossbar 3, so that T-
shaped ends 31 on crossbar 3 are formed integral
with the same. At the same time, the material for
forming frame structure 2 fills the corresponding
compartment inside the mold, except for the part of
the said compartment engaged by skids 33. As
clearly shown in Fig. 9, withdrawal of the said skids
33 results in the formation of seats 32 which, unlike
seats 11 on buckle.1, instead of being formed
through side members 8 and 9 crosswise with the
same, are formed longitudinally through the entire
length of the same. Clearly, therefore, this produces
a buckle on which crossbar 3 slides inside frame
structure 2 between cross members 6 and 7, and on
which crossbar 3 cannot be removed from frame 2
in that it forms a single unit with the same by
contacting side members 8 and 9 and having any
axial movement prevented by T ends 31 engaged in
sliding manner in corresponding T seats 32.

The advantages of the buckle according to the
present invention and, particularly, of the process
enabling it to be produced rapidly and cheaply will
be clear from the foregoing description. To those
skilled in the art it will be clear that changes can be
made to the invention described herein without,
however, departing from the scope of the same as
defined in the following claims.

CLAIMS
1. Process for manufacturing a plastics buckle, of
the kind including a frame structure in which slides
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at least one crossbar, is characterised by comprising 1 00

a single moulding operation in which said crossbar
and said frame structure are moulded
simultaneously and directly one inside the other by
injecting a plastics polymerintoa mould.

2. Process according to claim 1, in which said
moulding operation is performed by injecting
simultaneously and separately, into different points
on said mould, the liquid material for forming said
crossbar and the liquid material for forming said
frame structure, and by inserting means into said
mould for preventing contact between the liquid
material forming said crossbar and the liquid
material forming said frame structure.

3. Process according to claim 1 or claim 2, in
which said buckie is removed from said mould at
the end of said moulding operation, with said
crossbar engaged in sliding manner inside said
frame structure; respective sliding seats for
respective opposite ends of said crossbar being
formed, during said moulding operation, in
respective opposite end members of said frame
structure forming the longitudinal sides of the same.

4. Process according to claim 3, in which said
opposite ends of said sliding crossbar, and said
sliding seats therefor in said opposite end members
of said frame structure, are produced by retaining
inserted inside said mould, during said moulding
operation, respective opposite cores consisting of

- sliding skids having respective inner cavities

defining compartments for moulding said opposite
ends of said crossbar and designed to face the
compartment for moulding said crossbar when said
skids are inserted into said mould.

5. Process according to claim 4, in which two of
said skids are employed, said skids being inserted
end-to-end into said mould coaxial with the
compartment for moulding said crossbar.

6. Process according to claim 4, in which four of
said skids are employed, said skids being inserted
laterally into said mould crosswise in relation to the
compartment for moulding said crossbar.

7. Process for manufacturing a plastics buckle
substantially as hereinbefore described with
reference to Figures 1to 8, or Figures 9 and 10, of
the accompanying drawings.

8. Plastics buckle produced using a process
according to any preceding claim.

9. Plastics buckle, of the kind including a frame
structure and a crossbar sliding therein, comprising
respective opposite sliding guides for said crossbar,
and shoulder means for retaining said crossbar
engaged inside said sliding guides so as to prevent
withdrawal of said crossbar from said frame
structure.

10. Plastics buckle substantially as hereinbefore -
described with reference to Figures 1to 8, or Figures
9 and 10, of the accompanying drawings.
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