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Seat Belt Buckle with RFID Tag

BACKGROUND AND SUMMARY OF THE INVENTION

[0001]  The present invention generally relates to an improved method
of repositioning certain seats from an automotive vehicle, in particular one
or more of the rear seats. In general these seats may be removable or
slidable or foldable to a storage position. More particularly, the present
invention is related to a shielded RFID tag which is part of a buckle
secured to the seat.

[0002] In the past vans and other automotive vehicles permitted the
removal of the rear seats to temporarily increase storage room or
permitted the seats to slide or fold into a storage position. At one point in
time the shoulder belt was secured to the side of the vehicle and removal
of the seat required removal of the entire or at least part of the seat belt
system. Also, seat belt buckles have for many years included an electric
or magnetic switch which changes state when a tongue is mated with the
buckle. Quite often when the seat was removed this required the
disconnection of two mating electrical connectors. Reinsertion of these
seats into the vehicle required reestablishment of electrical contact which
might not have been done all the time. The reestablishment of electrical
contact also reduces electrical conductivity of the contact after many
removal cycles.

[0003]  The present invention includes: a system for use primarily with
repositionable vehicle seats comprising: a repositionable vehicle seat; a
seat belt buckle secured to the seat, the buckle including a passage to
receive a tongue, a first part movable in response to the introduction of the
tongue into the buckle from a first position to a second position; an RFID
tag movable with the first part to corresponding first and second positions;
an RFID reader located remote from the seat; an EM shield mounted in
the buckle to shield the RFID tag from EM radiation when the RFID tag is
in the first position and to not block the RFID tag from EM radiation when

the RFID tag is in the second position.
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Brief Description of the Drawings

[0004] Figure 1 shows a rear vehicle seat usable with the present
invention. Figure 1 also shows in phantom line the electrical connector

that would have to be disconnected if a prior art seat belt buckle was used.
[0005] Figure 2 shows a seat belt buckle that has incorporated the
present invention.

[0006] Figure 3 is an underside view of the buckle of figure 2 showing
amongst other things a movable ejector.

[0007] Figure 4 is a side view of a seat belt buckle incorporating the
present invention; the buckle is shown in its unlocked or unlatched state.

[0008] Figure 5 is a side view of the seat belt buckle incorporating the

present invention; the buckle is shown in its locked or latched state.

[0009] Figure 5A is a cross-sectional view of the buckle in figure 5 and

more clearly shows the placement of an RFID tag.

[0010] Figures 6 and 6A show the basic operation of the present

invention.

[0011] Figures 7 and 8 show an alternate embodiment of the invention.

Detailed Description of the Drawings

[0012] Reference is briefly made to figure 1 which shows an automotive
rear seat 100 having a seat back 102 and a seat cushion 104. Seat 100
includes a three-point seat belt system 106 which includes a shoulder belt
108 and a lap belt 110. The lap belt is secured to a seat frame 112 by an
anchor 114. The seat belt system 106 includes a tongue 120 slidably
received upon the shoulder belt/lap belt. As is known in the art the tongue
can be permanently secured to these belts. The tongue 120 is inserted
within a seat belt buckle 140 or 150 which is secured by an anchor 122 to
the seat frame 112. As shown in phantom line, buckle 140 includes an RFID
tag 200. By way of illustration, figure 1 also shows in phantom line an

electric connector 400 and an associated wire 402 which, as mentioned



WO 2016/145054 PCT/US2016/021523

above, is illustrative of an older type of removable seat and not part of the
present invention. Figure 1 also shows an RFID reader 204 secured to

some determinate location in the vehicle.

[0013] Reference is briefly made to figures 2 and 3 which illustrate a seat
belt buckle 150 incorporating the present invention. Positioned to the side of
the buckle 150 is a tongue 120. Figure 2 illustrates the unlatched or
unlocked configuration of the buckle. Common to buckle 150 and other
buckles is a frame 152 which is designed to provide a channel 154 into
which tongue 120 is inserted. As the tongue is inserted it contacts an ejector
156 which is spring loaded by spring 158. Rearward motion of the tongue
and the ejector, see arrow 1564, initiates the locking action of the buckle.
Many buckles as well as buckle 150 include a lock plate 162 which is
configured to move downwardly as tongue 120 is inserted within the buckle
to its latched position. In the latched position or condition, the lock plate will
extend through an opening such as 170 in the frame as well as a
complementary opening 122 in the tongue. The specific locking and
unlocking description of buckle 150 is not included herein, however
reference is made to European patent EP 1025774B1 which shows a similar

buckle and which is incorporated herein by reference.

[0014] Buckle 150 is illustrative of many other seat belt buckles in that as
the mode of operation of the buckle switches from an unlatched condition to
a latched condition various components move in an axial direction. Axis 172
is shown in figure 3. As previously mentioned the ejector 156 moves axially.
In addition buckle 150 includes a linear guide 180 as well as an engagement
part 182. These mechanisms correspond to numerals 21 and 25 in the
above patent. The guide 180 and engagement part are associated with the
latching or locking of the buckle. In figure 2 the engagement part 182 and
linear guide 180 are shown closer to the front of the buckle. An RFID tag
200 is shown secured to the linear guide 180 and engagement part 182. In
figure 3, ejector 156 is shown positioned closer to the front of the buckle.
Also in another embodiment, the RFID tag 200 is shown in phantom line

secured to the ejector.
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[0015] In the present invention the motion of the linearly movable
components is sensed utilizing RFID technology. The present invention can
be used in another way which is to sense the presence or lack thereof of a
removable seat. For example, with the seat removed from the vehicle the
RFID tag will not generate a signal or generate a rather diminished one.
Also if the seat is folded or slid into a stored position in the vehicle the EM
signal from the RFID reader will be reduced in strength and the RFID tag will

generate no signal or a reduced signal to the RFID reader.

[0016] RFID technology uses a radio frequency identification tag, or RFID
tag and a radio frequency reader. The identification tag or tag is frequently
comprised of a microchip with an antenna. Similarly the reader has another
microchip with its corresponding antenna. The reader sends out radio-
frequency waves at a predefined frequency forming a magnetic field which is
received by the antenna on the RFID tag. A passive RFID tag absorbs
power from this magnetic field and uses it to energize the circuits of the
microchip on the RFID tag. The chip or microchip sends information back to
the reader in the form of radio-frequency waves, in essence identifying that
the RFID chip has responded to the signal sent from the reader. The RFID
reader converts the new waves into digital information which is then turned
into other useful information. The present invention proposes the use of the
passive RFID tag. RFID tags can be categorized as active tags or semi-
passive, semi-active tags.

[0017] Reference is again made to figure 2. As can be seen the linear
guide 180 is a cylindrical part that terminates in the engagement part 182
which is situated perpendicular to the central axis of the linear guide 180. In
the present invention and as shown in figure 2 a passive RFID tag 200 is
secured to the top of the engagement part 182 as well as to the top of a thin
wall 184 of guide 180. The RFID tag is linearly movable with part 182 and
guide 180.

[0018] Reference is made to figures 4, 5 and 5A which show various
features of the present invention. As mentioned above the RFID tag is

secured to the top of engagement part 182 as well as to the thin wall 184,
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this relationship is more clearly shown in figure 5A which is a cross-sectional
view. In figures 4 and 5 the seat belt buckle 140 is shown encapsulated by
the buckle cover 250. In figure 4 the tongue 120 is in the process of being
placed within the buckle; this action will change the state of the buckle from
unlatched to latched. Also as the buckle changes its state a variety of
components of the buckle will change their relative position. For example
the RFID tag 200 shown in figure 4 is further away from the front of the cover
than it is in figure 5 which is the latched position. Additionally the ejector 156
is shown in figure 4 positioned closer to the front of the cover 250 in its
unlatched condition. These figures also diagrammatically show a push
button 260 associated with the buckle.

[0019] Typical of buckle buttons 260 this button includes at least one or
perhaps two ramped surfaces 262 extending from the back of the buckle in a
known manner. Each ramped surface engages a portion of the buckle latch.
When the button is moved inwardly the ramped surface(s) lifts the latch
causing the buckle to change state from a latched to an unlatched condition.
As is also known in the art the button is biased outwardly by a spring which
is not shown.

[0020] Reference is made to figures 6 and 6A which show the basic
operation of the present invention. In figure 6 an RFID reader 204 with its
antenna is shown connected to a computer such as an onboard vehicle
computer or module 208. Antenna 206 is generating an RFID signal
generally shown as 210 which propagates to the RFID tag 200 with its
corresponding antenna 202. The incoming signal 210 excites antenna 202
which in turn generates a responsive signal 212 which is sensed by the
antenna and by the circuitry in the microchip included as part of the reader
204. This information is communicated to the onboard computer 208. This
information can simply state that the RFID tag 200 is near the reader 204 (in
the case of the present invention the buckle is in a locked condition).
Alternatively the communicated information may include details of the
structure to which the RFID tag is secured (the particular seat in the rear of

the vehicle). In figure 6A an EM shield or structure 214 has been placed in
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between reader 204 and tag 200; the material of the structure 214 has been
chosen to block or shield the RFID signal emanating from antenna 206 from
contacting the antenna 202. Consequently, with this shielding structure 214
in place the RFID tag cannot be excited. As an alternate embodiment the
material of the shielding structure can be chosen to weaken the signal and
not block it totally.

[0021] Reference is again made to figures 4 and 5. The shielding
structure 214 has been placed on the inside of the top portion of the cover.
This shielding structure is frequency sensitive and its material can be as
simple as tin or aluminum foil or isolating plastic or a flexible composite metal
and plastic material. As can be seen in the unlatched condition the shielding
structure 214 totally or partially shields RFID tag 200 from any incoming
radiation (indicating the buckle is not latched) while in figure 5 with the tag
200 displaced away from structure 214 the tag is free to receive incoming
radiation from the reader 204 indicating the buckle is latched. Reference is
again briefly made to figure 1 which diagrammatically illustrates an RFID
reader 204 with antenna 206 secured to a portion of the vehicle. For
example, the RFID reader will be in or on the floor or inside a side trim panel.
[0022] Reference is briefly made to figures 7 and 8 which show an
alternate embodiment of the invention. Figure 7 shows the buckle in an
unlocked position and figure 8 shows the buckle in a locked position. In both
figures 7 and 8 an RFID tag 200 has been secured to ejector 156. The
shielding structure 214 in figures 7 and 8 is positioned proximate the ejector
156. In figure 7 the shielding structure totally or partially shields the RFID tag
200 from incoming radiation. In figure 8 the ejector has been withdrawn
rearward by insertion of tongue 122 to a new position apart from the
shielding structure 214 so it may receive incoming EM radiation.

[0023] Many changes and modifications in the above-described
embodiment of the invention can, of course, be carried out without departing
from the scope thereof. Accordingly, that scope is intended to be limited only

by the scope of the appended claims.
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Claims
1. A system for use primarily with vehicle seats of the type that are
removable, foldable or slidable to a stored condition in the vehicle, the
system comprising:

a vehicle seat (100);

a seat belt buckle (140, 150) secured to the seat (100), the buckle
(140, 150) including

a passage to receive a tongue (120);

a first part movable in response to the introduction of the
tongue (120) into the buckle (140, 150) from a first position to a second
position;

an RFID tag (200) movable with the first part to corresponding first
and second positions;

an RFID reader (204) located remote from the seat;

an EM shield (214) mounted in the buckle to totally or partially
shield the RFID tag (200) from EM radiation when the RFID tag (200) is in
the first position and to not block the RFID tag (200) from EM radiation
when the RFID tag (200) is in the second position.

2. The system of claim 1 wherein the first movable part is associated
with the locking function of the buckle (140, 150) or associated with an
ejector (156).

3. The system of claim 2 wherein the buckle (150) includes a linear guide
(180) and an engagement part (182), the guide and engagement part
being associated with the latching or locking of the buckle (150), the
engagement part (182) and linear guide (180) are positioned closer to a
front of the buckle (150) and the RFID tag (200) is secured to the linear
guide (180) and engagement part (182).
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4. The system of claim 2 wherein the ejector (156) is positioned closer to
the front of the buckle (150) and the RFID tag (200) is secured to the
ejector (156).

5. The system of claim 3 wherein the motion of the linearly movable
engagement part (182) and linear guide (180) is sensed utilizing the RFID
tag (200) and the RFID reader (204).

6. The system of claim 4 wherein the motion of the linearly movable
engagement part (182) and linear guide (180) is sensed utilizing the RFID
tag (200) and the RFID reader (204).

7. The system of claim 1 wherein the presence or lack thereof of the
vehicle seat (100) is sensed, with the seat removed from the vehicle the
RFID tag (200) will not generate a signal or generate a rather diminished

one.

8. The system of claim 1 wherein when the vehicle seat (100) is folded or
slid into a stored position in the vehicle an EM signal from the RFID reader
(204) will be reduced in strength and the RFID tag (200) will generate no
signal or a reduced signal to the RFID reader (204).

9. The system of claim 1 wherein the RFID tag (200) is passive.

10. The system of claim 3 wherein the linear guide (180) is a cylindrical
part that terminates in the engagement part (182) which is situated

perpendicular to a central axis of the linear guide (180).

11. The system of claim 9 wherein the passive RFID tag (200) is secured
to the top of the engagement part (182) as well as to the top of a thin wall
of the linear guide (180), the RFID tag (200) being linearly movable with
the engagement part (182) and linear guide (180).
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12. The system of claim 1 wherein the EM shield (214) has been placed

on the inside of a top portion of a cover of the seat belt buckle (150).

13. The system of claim 1 wherein the EM shield (214) is tin or aluminum

foil or isolating plastic or a flexible composite metal and plastic material.

14. The system of claim 13 wherein the unlatched condition of the EM
shield (214) totally or partially shields the RFID tag (200) from any

incoming radiation indicating the buckle (150) is not latched.

15. The system of claim 14 wherein the RFID tag (200) when displaced
away from the EM shield (214) the RFID tag (200) is free to receive
incoming radiation from the RFID reader (204) indicating the buckle is
latched.

16. The system of claim 1 wherein the RFID reader (204) is in oron a

floor or inside a side trim panel.

17. The system of claim 2 wherein the RFID tag (200) has been secured
to the ejector (156) and the EM shield (214) is positioned proximate the
ejector (156).

18. The system of claim 17 wherein the EM shield (214) totally or partially
shields the RFID tag (200) from incoming radiation when the ejector (156)
has been withdrawn rearward by insertion of the tongue (120) to the
second position apart from the EM shield (214) so it may receive incoming
EM radiation.
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