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(54) Seatbelt buckle assembly

(57) Seatbelt buckle assembly 307 comprises a cov-
er (350, Fig. 4) or bristles 370 arranged to keep foreign
objects out of the buckle interior; particularly where a
latch (not shown) engages with and retains the seatbelt
tongue (200, Fig. 1). The flap or bristles may rotate out-
wardly (Fig. 9) to expel foreign objects; and may be ac-
tuated by a press button (360, Fig. 4) or press panel 380

in the buckle assembly. The flap may be opened auto-
matically by a sensor (420, Fig. 7) signal as webbing is
paid out from a retractor reel (400, Fig. 7). The flap or
bristles is/are mounted adjacent to an outer tongue in-
sertion area (320, Fig. 3), which is adjacent to a tongue
release button 310. Advantage: prior art buckles allow
foreign objects to fall into a tapered passage (330, Fig.
3) leading to an inner tongue insertion area (340, Fig. 3).
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Description

Field of the invention.

[0001] The invention is concerned with seatbelt as-
semblies for a seatbelt type restraint device for a pas-
senger or commercial vehicle. Aspects of the invention
relate to a seatbelt assembly, to a vehicle seatbelt sys-
tem, and to a vehicle.

Background of the invention.

[0002] Most modern vehicles, such as passenger cars,
intended for use on public roads are fitted with seatbelts,
arranged to restrain a seated occupant during sudden
changes in vehicle movement such as heavy braking; or
in the event of a vehicle collision. These devices are in-
tended to manage the movement of the occupant within
the vehicle during such an event, mitigating the risk of
occupant injury.
[0003] Typically, a seatbelt system comprises a length
of webbing, a tongue secured to the webbing and a buck-
le arranged for releasable engagement with the tongue.
The two ends of the length of webbing are secured to the
vehicle or to the vehicle seat, with one end rigidly secured
via a mounting bracket to the vehicle body or seat and
the other end commonly secured to the vehicle or seat
via a spring-biased spool known as a retractor. Where
the retractor is mounted to the body, it is usually mounted
at or near the foot of the vehicle B-pillar, and the belt
webbing passes over a D-shaped metal loop (commonly
known as a D-loop) at the top of the B-pillar. The seatbelt
buckle is typically located adjacent to the pelvis of the
seated occupant, on the opposite side of the occupant
to the retractor and the mounting bracket; and is mounted
to the vehicle floor or seat by an anchor.
[0004] In use, the seated occupant pulls the tongue
fixed to the webbing across their body, causing the re-
tractor to pay out a portion of webbing stored thereon,
sufficient to allow the occupant to insert the tongue into
the buckle and to engage it therewith. The result of this
action causes a portion of the seatbelt webbing to lie
across the lap of the occupant, and another portion of
the webbing to lie diagonally across their chest. The
mounting bracket, retractor and buckle provide three
points of anchorage for the occupant to the vehicle and,
with the webbing secured across their body, will restrain
the occupant within the vehicle until the tongue is disen-
gaged or unlatched from the buckle.
[0005] The integrity of the seatbelt system in use de-
pends on the tongue being latched securely within the
buckle. As the buckle is necessarily located adjacent to
the junction between the backrest and the cushion of the
seat, it is unfortunately in a position where it may collect
foreign objects such as shirt buttons, loose threads from
clothing, small coins, and dust particles. Although seat
belt buckles are often designed with internal pathways
allowing such debris to fall out of the bottom of the buckle,

the tongue may be prevented from engaging with the
buckle until the debris has found its way out. This situation
can be irritating for the vehicle user, especially if they are
prevented from using their vehicle in a safe condition. It
may often be feasible for a technician to clear the block-
age in a matter of moments; but this is scant consolation
to the vehicle user, who has to wait for a technician to
arrive and to clear a blockage in the buckle before they
can start their previously planned journey.
[0006] Clearly, in the matter of seatbelt buckle block-
age, prevention is better than cure. If it is possible to
prevent entry of debris into the buckle, this could poten-
tially avoid considerable inconvenience for the vehicle
user.
[0007] Previous mechanisms intended to deter entry
of debris into seatbelt buckles comprise doors or a slider
which close the slot where the tongue enters the buckle.
However, this slot is usually inset into the buckle. Hence,
any debris sitting on the door or slider may not be easily
cleared before inserting the tongue into the buckle. Un-
fortunately in this context, the inset of the tongue insertion
slot into the buckle is an essential feature for user con-
venience. As users often do not look at the buckle when
they are fastening the seat belt, it is helpful to the user
to have a tapered entry to the buckle, so that the seatbelt
tongue does not have to be precisely aligned with the
slot before insertion. It has been known in the prior art to
provide a slider with an open tapered passage on one
side. This passage opens a route for foreign objects to
enter the buckle, and thus defeats the object of providing
a slider.
[0008] It is against this background that the present
invention has been conceived. It is an aim of the present
invention to collect any debris which may aggregate in
the area of the seatbelt tongue entry into the buckle. A
further aim of the invention is to provide a means whereby
such debris may be removed from the buckle before the
tongue is inserted into the buckle. This approach greatly
reduces inconvenience caused by difficulties in fastening
seatbelt tongues to buckles, with a minimal increase in
complexity of the buckle assembly. Other aims and ad-
vantages of the invention will become apparent from the
following description, claims and drawings.

Summary of the invention.

[0009] According to an aspect of the present invention,
there is provided a seatbelt assembly comprising a length
of webbing, a tongue and a buckle; said tongue compris-
ing a webbing loop portion comprising a webbing slot,
and a buckle insertion portion; said buckle comprising: a
tongue release button having an accessible operating
face and a concealed body; an outer tongue insertion
area adjacent to said release button operating face, said
outer area having a width and/or height substantially
greater than the corresponding dimensions of the buckle
insertion portion of the tongue; an inner tongue insertion
area inset from said outer tongue insertion area, said
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inner area having width and height similar to the corre-
sponding dimensions of the buckle insertion portion of
the tongue; a tapered passage between said outer and
inner tongue insertion areas; and a barrier arranged to
deter ingress of foreign objects into said buckle, said bar-
rier being mounted to said buckle adjacent to said outer
tongue insertion area; characterized in that the barrier
substantially covers the outer tongue insertion area.
[0010] Advantageously, the present invention pro-
vides a barrier to ingress of foreign objects at the outer
end of the tapered passage in the top of the buckle. This
barrier collects foreign objects before they enter the main
body of the buckle, and facilitates easier removal of for-
eign objects before buckling up the seatbelt.
[0011] In an example, the tapered passage in the buck-
le comprises four faces tapering inwards at substantially
equal angles from the outer tongue insertion area to the
inner tongue insertion area.
[0012] In an example, the tongue webbing loop portion
webbing slot has a width greater than the width of the
seatbelt webbing, and the buckle insertion portion of the
tongue is narrower than the tongue webbing loop portion
webbing slot.
[0013] In a further example, the barrier comprises a
flap.
[0014] In an alternative example, the barrier comprises
at least one set of bristles.
[0015] In an example, the barrier is arranged to deter
ingress of foreign objects into a latching area inside said
buckle, the latching area containing a latch arranged to
retain said tongue when it is inserted into said buckle.
[0016] In an example, said barrier is rotatable outward-
ly of said buckle.
[0017] In an example, said barrier is hinged to said
buckle.
[0018] In a further example, two barriers comprising
intersecting bristles are simultaneously rotatable out-
wardly of said buckle.
[0019] Advantageously, this feature allows a user to
eject foreign objects from the area of the seatbelt buckle
before fastening the seatbelt.
[0020] In a further example, the rotation of said at least
one barrier is actuated by at least one press button in-
corporated into said buckle.
[0021] In an alternative example, the rotation of said
at least one barrier is actuated by at least one press panel
incorporated into said buckle.
[0022] In a further alternative example, the seatbelt as-
sembly also comprises a seatbelt retraction reel compris-
ing a webbing withdrawal sensor, and the buckle com-
prises a driver for the barrier; and the rotation of the bar-
rier is triggered by a webbing withdrawal signal from said
webbing withdrawal sensor.
[0023] According to another aspect of the present in-
vention for which protection is sought, there is provided
a vehicle seatbelt system comprising a seatbelt assembly
according to any of the preceding paragraphs.
[0024] According to a yet further aspect of the present

invention for which protection is sought, there is provided
a vehicle comprising a vehicle seatbelt system according
to the preceding paragraph.
[0025] Within the scope of this application it is envis-
aged that the various aspects, embodiments, examples,
features and alternatives set out in the preceding para-
graphs, in the claims and/or in the following description
and drawings may be taken independently or in any com-
bination thereof, except where there is an incompatibility
of features.
[0026] While the examples given for suitable applica-
tions for the present invention relate to seatbelt buckle
assemblies for road vehicles, it will be appreciated by
one skilled in the art that there are potentially other uses
for the present invention in both vehicle and non-vehicle
applications; for example, in seatbelts for use in aircraft.

Brief Description of the Drawings

[0027] The present invention will now be described, by
way of example only, with reference to the accompanying
drawings in which:

Figure 1 shows a schematic perspective view of the
webbing, tongue, and buckle of a known seatbelt
assembly;

Figure 2 shows a perspective view of the known seat-
belt tongue of Figure 1;

Figure 3 shows a perspective view of a known seat-
belt buckle assembly;

Figure 4 shows a perspective view of a first embod-
iment of a seatbelt buckle assembly according to the
invention;

Figure 5 shows a perspective view of a second em-
bodiment of a seatbelt buckle assembly according
to the invention;

Figure 5a is a fragmentary view showing an alterna-
tive arrangement of bristles to that shown in Figure 5;

Figure 6 shows a partial cross-sectional view of the
seatbelt buckle of Figure 4 along line VI-VI of Figure
4;

Figure 7 shows a simplified view of a seatbelt retrac-
tor reel according to a third embodiment of the in-
vention; and

Figures 8 and 9 are partial cross-sectional views of
a seatbelt buckle according to a third embodiment
of the invention, these views being similar to that of
Figure 6.

[0028] In the Figures described below, like parts are
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denoted by like reference numerals for ease of under-
standing.
[0029] Figure 1 shows parts of a known seatbelt as-
sembly 500, comprising a length of webbing 100, a
tongue 200, and a buckle 300. The seat belt assembly
shown is suitable for a right-hand front vehicle seat, and
is seen from a viewpoint approximately corresponding to
a left-hand windscreen pillar of a vehicle to which said
seatbelt assembly is fitted. The seatbelt assembly is
shown as if a user (not shown) were about to buckle up,
by inserting tongue 200 into buckle 300. The upper end
100U of webbing length 100 would in practice run through
an upper mounting (not shown) to a retractor reel, while
lower end 100L would run across a user’s lap and around
the vehicle seat to a floor mounting or anchor (not shown).
Similarly, buckle 300 is conventionally mounted to the
vehicle by a short length of webbing or cable (not shown).
However, these terminations do not form part of the in-
vention as claimed, and will therefore not be described
further.
[0030] Figure 2 shows a known seatbelt tongue 200.
This tongue comprises a webbing loop portion 220 en-
closing a webbing slot 240, and a buckle insertion portion
260 comprising a hole 280, the purpose of which will be
explained later. This Figure is also used to define the
three orthogonal dimensional axes of the parts of the
seatbelt tongue and buckle - length L, width W, and height
H. It can be seen from this Figure that the width W260
of buckle insertion portion 260 is conventionally less than
the width W240 of the webbing slot 240.
[0031] Figure 3 shows a known seatbelt buckle 300.
A tongue release button 310 has an accessible operating
face 314 and a concealed body 318 (schematically
shown in dashed outline). When tongue 200 is inserted
into buckle 300, it first passes through an outer tongue
insertion area 320 adjacent to button 310, then down
through a tapered passage or throat 330 to an inner
tongue insertion area 340, which is smaller (narrower
and lower, with reference to the axes shown in Figure 2)
than outer area 320. Tapered passage 330 allows tongue
200 to "self centre" as it is pushed into buckle 300, which
helps the user to align tongue and buckle quickly and
easily. (The hidden details of passage 330 and area 340
are shown in chain-dotted line to distinguish them from
concealed button body 318) Typically, the tapered pas-
sage comprises four faces 330A, 330B, 330C, 330D,
which are equally angled inwards from the outer tongue
insertion area 320 to the smaller inner tongue insertion
area 340.
[0032] When tongue 200 has passed through area
340, it passes into the inner workings (not shown) of buck-
le 300. Hole 280 (Figure 2) engages with a latch (not
shown) to secure the tongue 200 within buckle 300. Some
prior art buckles have a door or slider closing inner tongue
insertion area 340. This will keep foreign objects out of
the inner workings of buckle 300 until tongue 200 is in-
serted into the buckle; but unfortunately, when the door
or slider is opened, the foreign objects may fall into the

buckle.
[0033] Figure 4 shows a first embodiment 305 of a
buckle according to the invention. This is similar in gen-
eral layout to buckle 300, but has a cover 350 over outer
tongue insertion area 320 and adjacent to tongue release
button 310, the operation of which is not affected. Cover
350 is shown with a hinge comprising ridge moulding 354
and pivot pins 352 engaging projections 356 from the
body of buckle 305. Numeral 360 represents a press but-
ton, the purpose of which will be explained later.
[0034] Figure 5 shows a second embodiment 307 of
a buckle according to the invention. This is similar to
buckle 305 of Figure 4, but instead of cover or flap 350,
a foreign object guard is provided by a set of bristles 370.
Numeral 372 represents a pivot pin, while 374 represents
a spine member on which bristles 370 are mounted. Nu-
meral 380 represents a press panel, similar to press but-
ton 360 in Figure 4, the purpose of which will be explained
below.
[0035] Figure 5a shows an alternative arrangement of
bristles 370D. A first set of bristles 370L is mounted on
spine member 374, while a second, opposing and over-
lapping set of bristles 370R is mounted on a further spine
member 374R opposite member 374. This arrangement
is more complex than the Figure 5 arrangement, but is
more effective in exclusion of debris.
[0036] If a user wants to fasten a seat belt, but notices
one or more foreign object(s) retained on the cover, flap,
or bristles, the user can manually clear said foreign matter
from the buckle before inserting the seatbelt tongue.
However, this process may be tedious, and relies on the
user looking before buckling up. Hence, Figure 6 shows
a further development 308 of the first embodiment 305
of the buckle according to the invention. This further de-
velopment is intended to allow quick, easy, and efficient
clearance of foreign objects; and could also be applied
to the bristles 370 of the Figure 5 embodiment. Press
button 360 is seen in Figure 6 to be part of a larger mould-
ing 361, comprising a lower mounting 362, a leg 364, a
lever 366, and an over-centre latch 368. Lower mounting
362 is shown as a vertical pin, but other mounting tech-
niques may be preferred to facilitate moulding of the
buckle housing. Leg 364 is arranged to be flexible, so
that when press button 360 is operated, the majority of
moulding 361 moves towards tongue release button 310.
(In this Figure, to avoid confusion due to the multiplicity
of sectioned parts, a space 316 for insertion of release
button 310 is shown instead of the actual button). As
moulding 361 moves, lever 366 presses against a pro-
jection 358 which depends from cover or flap 350. This
in turn causes cover or flap 350 to hinge upwards around
pin 352.
[0037] This mechanism is preferably designed to flick
cover or flap 350 upwards rapidly from a substantially
horizontal orientation to a substantially vertical orienta-
tion (see Figure 9 below). This ensures not only a rapid
and effective clearance of foreign objects lying on the
cover or flap, but also ensures that said cover or flap
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does not obstruct the passage of tongue 200 into buckle
308. As many users grasp the seatbelt buckle with one
hand while they insert the tongue into the buckle with the
other hand, they may find it simple to operate press button
360 (Figure 4) or press panel 380 (Figure 5) with a thumb,
while their fingers grasp the other side of the buckle. A
thumb grip (385, Fig. 5) is located centrally on press panel
380, to make it easy to find panel 380 without looking.
Numeral 368 represents an over-centre catch, which
gives tactile feedback to the user that the cover has
flipped up, without the user having to look. Numeral 335
represents an upstanding section of the buckle body ad-
jacent to leg 364. Should leg 364 not provide sufficient
spring force to return press button 360 to its inoperative
location as shown, a coil spring (not shown) could be
assembled into the buckle assembly between leg 364
and upstanding section 335.
[0038] The "flip up" mechanism of Figure 6 may also
be applied to the bristles 370 of Figure 5. A similar ar-
rangement, with two opposed buttons or a mechanical
crosslinkage, could "flip up" the bristles 370L, 370R of
Figure 5a.
[0039] Figures 7 to 9 show a third embodiment of the
invention. This is distinguished from the first and second
embodiments in that the cover or flap over the outer
tongue insertion area is raised automatically when the
vehicle occupant prepares to put their seatbelt on. Con-
versely, the cover can also be lowered automatically
when the seatbelt is taken off.
[0040] Figure 7 shows the core elements of a seatbelt
retractor reel 400 included in this embodiment. Webbing
100 is wound around a shaft 410, the outer diameter of
the wound webbing being represented by dashed line
100E. A sensor 420 is shown in figurative form. This sen-
sor is arranged to detect spooling out of the seatbelt;
which is something that a vehicle occupant normally in-
itiates only when they intend to put the seatbelt on.
[0041] Sensor 420 may measure one or more of the
following: the rotational speed of shaft 410; a number of
rotations of shaft 410; the diameter 100E of the spooled-
up webbing; or a change in said diameter. For measure-
ment of diameter, an optical or ultrasonic sensor would
be suitable.
[0042] Figure 8 shows a seatbelt buckle, generally in-
dicated at 390. Cover or flap 392 comprises a counter-
weight 393, and a cover driver comprising a miniature
stepper motor or rotational solenoid 394, which is an-
chored to buckle body 395, and comprises a drive arm
396 embedded in flap 392. When a signal is received
from sensor 420 (Fig. 7, above), indicating that a user is
about to fasten the seatbelt, motor 394 drives cover 392
through an anticlockwise (as shown) quarter turn from
the closed position of Figure 8 to the open position of
Figure 9, allowing tongue 200 to be latched into buckle
390 in direction TI. (It will be noted that space 316 in
Figure 6 has been omitted from Figures 8 and 9, for clar-
ity)
[0043] Conversely, when tongue 200 is unlatched from

buckle 390, an electrical signal will be received from a
seatbelt warning light circuit (not shown), indicating that
the buckle has been released; or from sensor 420, indi-
cating that webbing 100 is now spooling back onto reel
400. Either of these signals is suitable for instructing driv-
er 394 to drive arm 396 to return cover 392 to the closed
position of Figure 8. Counterweight 393 assists the cover
in returning to this default position. It will be noted from
Figures 8 and 9 that cover 392 has a small lip at its right
hand side (as shown). This lip is large enough to retain
debris on the cover, but not sufficiently large to encourage
use of the cover as a storage area.
[0044] Other advantages will be apparent to one skilled
in the art, and the present examples and embodiments
are to be considered illustrative and not restrictive. The
invention is not to be limited to the details given herein,
but may be modified within the scope and equivalence
of the appended claims.

Claims

1. A seatbelt assembly (500) comprising a length of
webbing (100), a tongue (200) and a buckle (305,
307, 308, 390);
said tongue (200) comprising:

a webbing loop portion (220) comprising a web-
bing slot (240);
and a buckle insertion portion (260);

said buckle (305, 307, 308, 390) comprising:

a tongue release button (310) having an acces-
sible operating face (314) and a concealed body
(318);
an outer tongue insertion area (320) adjacent to
said release button operating face, said outer
area having a width and/or a height substantially
greater than the corresponding dimensions of
the buckle insertion portion (260) of the tongue
(200);
an inner tongue insertion area (340) inset from
said outer tongue insertion area (320), said inner
area having width and height similar to the cor-
responding dimensions of the buckle insertion
portion (260) of the tongue (200);
a tapered passage (330) between said outer
(320) and inner (340) tongue insertion areas;
and
a barrier (350, 370, 370D, 392) arranged to deter
ingress of foreign objects into said buckle, said
barrier being mounted to said buckle (305, 307,
308, 390) adjacent to said outer tongue insertion
area (320); characterized in that:

the barrier (350, 370, 370D, 392) substantially cov-
ers the outer tongue insertion area (320).
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2. A seatbelt assembly (500) according to claim 1,
wherein the tapered passage (330) comprises four
faces (330A, 330B, 330C, 330D) tapering inwards
at substantially equal angles from the outer tongue
insertion area (320) to the inner tongue insertion area
(340).

3. A seatbelt assembly (500) according to claim 1 or
claim 2, wherein the webbing loop portion webbing
slot (240) of the tongue (200) has a width (W240)
greater than the width of the seatbelt webbing (100),
and the buckle insertion portion (260) of the tongue
is narrower than the webbing loop portion webbing
slot (240) of the tongue.

4. A seatbelt assembly (500) according to any preced-
ing claim, wherein the barrier comprises a flap (350).

5. A seatbelt assembly (500) according to any one of
claims 1 to 3, wherein the barrier comprises at least
one set of bristles (370).

6. A seatbelt assembly (500) according to any preced-
ing claim, wherein the barrier (350, 370, 370D, 392)
is arranged to deter ingress of foreign objects into a
latching area inside said buckle (305, 307, 308, 390),
the latching area containing a latch arranged to retain
said tongue (200) when it is inserted into said buckle.

7. A seatbelt assembly (500) according to any preced-
ing claim, wherein said barrier (350, 370, 392) is ro-
tatable outwardly of said buckle (305, 307, 390).

8. A seatbelt assembly (500) according to any preced-
ing claim, wherein said barrier (350, 370, 392) is
hinged to said buckle (305, 307, 390).

9. A seatbelt assembly (500) according to claim 7 or
claim 8 when dependent on claim 5, wherein the bar-
rier (370D) comprises two intersecting sets of bristles
(370L, 370R), which are simultaneously rotatable
outwardly of said buckle (307).

10. A seatbelt assembly (500) according to any one of
claims 7 to 9, wherein the rotation of said barrier
(350, 370, 370D) is actuated by at least one press
button (360) incorporated into said buckle (305, 307,
308).

11. A seatbelt assembly (500) according to any one of
claims 7 to 9, wherein the rotation of said barrier
(350, 370, 370D) is actuated by at least one press
panel (380) incorporated into said buckle (305, 307,
308).

12. A seatbelt assembly (500) according to any previous
claim, also comprising a seatbelt retraction reel (400)
comprising a webbing withdrawal sensor (420),

wherein the buckle (390) comprises a driver (394)
for the barrier (392), and the rotation of said barrier
(392) is triggered by a webbing withdrawal signal
from said webbing withdrawal sensor (420).

13. A vehicle seatbelt system comprising a seatbelt as-
sembly (500) according to any of claims 1 to 12.

14. A vehicle comprising a vehicle seatbelt system ac-
cording to claim 13.
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