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ABSTRACT OF THE DISCLOSURE

A buckle includes a tab having a first side opposed to a second side and a receiver having
a first side opposed to a second side. A first pair of pawls is pivotally connected to the first
side of the tab. A cavity is defined in the receiver between the first and second sides of the
receiver and configured to receive the first and second sides of the tab. The first pair of
pawls has a locked position in which the first pair of pawls is engaged with the receiver to
prevent movement of the tab with respect to the receiver and a released position in which
the first pair of pawls permits movement of the tab with respect to the receiver. A first
button on the first side of the receiver has a released position that moves the first pair of

pawls to the released position.
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A BUCKLE
FIELD OF THE INVENTION

[0001] The present invention generally involves a buckle. In particular embodiments,
the buckle may be connected to webbing, straps, belts, or other similar materials to

provide a reliable, releasable coupling.

BACKGROUND OF THE INVENTION

[0002] Many buckle designs exist to releasably couple one article to another, and the
particular design for any buckle balances multiple and often competing design goals. For
example, reliability and ease of operation are desirable design goals for every buckle.
However, particular buckle applications may value the strength of the coupling and/or
resistance to inadvertent release of the coupling over speed and ease of operation. Other
particular buckle applications may value speed and ease of operation over strength of the
coupling and/or resistance to inadvertent release of the coupling. Therefore, the need
exists for an improved buckle that provides a strong coupling and is resistant to

inadvertent release without compromising the speed and ease of operation of the buckle.

BRIEF DESCRIPTION OF THE INVENTION

[0003] Aspects and advantages of the invention are set forth below in the following
description, or may be obvious from the description, or may be learned through practice
of the invention.

[0004] One embodiment of the present invention is a buckle that includes a tab
having a first side opposed to a second side and a receiver having a first side opposed to a
second side. A first pair of pawls is pivotally connected to the first side of the tab. A
cavity is defined in the receiver between the first and second sides of the receiver and
configured to receive the first and second sides of the tab. The first pair of pawls has a
locked position in which the first pair of pawls is engaged with the receiver to prevent
movement of the tab with respect to the receiver and a released position in which the first

pair of pawls permits movement of the tab with respect to the receiver. A first button on
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the first side of the receiver has a released position that moves the first pair of pawls to
the released position.

[0005] An alternate embodiment of the present invention is a buckle that includes a
tab, a first pair of pawls pivotally connected to the tab, and a second pair of pawls
pivotally connected to the tab. A receiver defines a cavity to receive the tab, and the tab
and the receiver have a locked position in which the first and second pairs of pawls
engage with the receiver to prevent movement of the tab with respect to the receiver and
a released position in which the first and second pairs of pawls permit movement of the
tab with respect to the receiver. A plurality of buttons on the receiver has a released
position that moves the first and second pairs of pawls to the released position.

[0006] In yet another embodiment of the present invention, a buckle includes a tab
and a plurality of pawls pivotally connected to the tab. A receiver defines a cavity to
receive the tab, and the tab and the receiver have a locked position in which each pawl of
the plurality of pawls engages with the receiver to prevent movement of the tab with
respect to the receiver and a released position in which each pawl of the plurality of
pawls permits movement of the tab with respect to the receiver. A plurality of buttons on
the receiver has a released position that moves each pawl of the plurality of pawls to the
released position.

[0007] Those of ordinary skill in the art will better appreciate the features and aspects

of such embodiments, and others, upon review of the specification.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] A full and enabling disclosure of the present invention, including the best
mode thereof to one skilled in the art, is set forth more particularly in the remainder of the
specification, including reference to the accompanying figures, in which:

[0009] Fig. 1 is a top perspective view of a buckle according to one embodiment of
the present invention in a locked position,;

[0010] Fig. 2 is a top perspective view of the buckle shown in Fig. 1 in a released
position;

[0011] Fig. 3 is an exploded view of the buckle shown in Fig. 2;
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[0012] Fig. 4 is a cross-section view of the buckle shown in Fig. 1 taken along A—A
while being locked;

[0013] Fig. 5 is a cross-section view of the buckle shown in Fig. 1 taken along A—A
while being locked;

[0014] Fig. 6 is a cross-section view of the buckle shown in Fig. 1 taken along A—A
while in the locked position; and

[0015] Fig. 7 is a cross-section view of the buckle shown in Fig. 1 taken along A—A

while being released.

DETAILED DESCRIPTION OF THE INVENTION

[0016] Reference will now be made in detail to present embodiments of the
invention, one or more examples of which are illustrated in the accompanying drawings.
The detailed description uses numerical and letter designations to refer to features in the
drawings. Like or similar designations in the drawings and description have been used to
refer to like or similar parts of the invention. Each example is provided by way of
explanation of the invention, not limitation of the invention. In fact, it will be apparent to
those skilled in the art that modifications and variations can be made in the present
invention without departing from the scope or spirit thereof. For instance, features
illustrated or described as part of one embodiment may be used on another embodiment
to yield a still further embodiment. Thus, it is intended that the present invention covers
such modifications and variations as come within the scope of the appended claims and
their equivalents.

[0017] Embodiments of the present invention include a buckle 10 having redundant
locking and release mechanisms that enhance the strength and reliability of the buckle 10
without compromising speed and ease of operation. Figures 1 and 2 provide top
perspective views of the buckle 10 according to one embodiment of the present invention
in a locked and released position, respectively. Figure 3 provides an exploded view of
the buckle 10 shown in Fig. 2.

[0018] As shown in Figs. 1-3, the buckle 10 generally includes a tab 12 configured to
slide into and releasably lock with a receiver 14. The tab 12 may be formed from two

pieces connected together to sandwich a locking mechanism inside the tab 12. For
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example, the locking mechanism may include a plurality of pawls 16, 18, 20, 22, and the
tab 12 may include a cover 24 connected by screws 26 to a chassis 28 to sandwich the
plurality of pawls 16, 18, 20, 22 inside the tab 12. Each pawl 16, 18, 20, 22 has a locked
position and a released position. In the locked position, the pawl is engaged with the
receiver 14 to prevent movement of the tab 12 with respect to the receiver 14. In the
released position, the pawl permits movement of the tab 12 with respect to the receiver
14. The pawls 16, 18, 20, 22 may be arranged in or referred to as “pairs of pawls,” and
depending on the particular context, a pair of pawls may refer to two pawls on the same
side of the tab 12 (e.g., pawls 16 and 18 or pawls 20 and 22) or two pawls on opposite
sides of the tab 12 (e.g., pawls 16 and 20 or pawls 18 and 22).

[0019] The tab 12 generally has a first side 30 opposed to a second side 32 and may
further define a plurality of pockets 34 to receive the pawls 16, 18, 20, 22. As shown
most clearly in Fig. 3, each pawl 16, 18, 20, 22 may include a post 36 that fits into a
complementary recess 38 in the cover 24 and chassis 28 so that the pawls 16, 18, 20, 22
are pivotally connected to the tab 12. A pawl spring 40 between adjacent pawls on the
first and second sides 30, 32 of the tab 12 (e.g., pawls 16 and 20 or pawls 18 and 22) may
bias the adjacent pawls away from one another. Each pawl spring 40 may be in direct
contact with the adjacent pawls. Alternately, a piston on each end of each pawl spring 40
may fitin a corresponding recess 44 in each pawl to enhance the connection between the
pawl spring 40 and adjacent pawls. As shown in Fig. 3, for example, a male piston 42
may engage with a complementary female piston 43 within the pawl spring 40 so that the
male and female pistons 42, 43 reciprocate as the pawl spring 40 is compressed and
relaxed during operation of the locking mechanism. In this manner, the male and female
pistons 42, 43 enhance alignment of each pawl spring 40 during operation.

[0020] The receiver 14 may similarly be formed from two pieces connected together
to sandwich a release mechanism inside the receiver 14. For example, the release
mechanism may include a plurality of buttons 46, 48, and the receiver 14 may include a
cover 50 connected by screws 20 to a chassis 52 to sandwich the plurality of buttons 46,
48 inside the receiver 14. Each button 46, 48 has a released position that moves a pair of

pawls (e.g., pawls 16 and 18 or pawls 20 and 22) to the released position. A button
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spring 54 may be engaged with each button 46, 48 to bias the buttons 46, 48 away from
each other and/or from the pawls 16, 18, 20, 22.

[0021] The receiver 14 generally has a first side 56 opposed to a second side 58 and
defines a cavity 60 between the first and second sides 56, 58 of the receiver 14. The
cavity 60 is configured to receive the first and second sides 30, 32 of the tab 12. As
shown in Fig. 3, the tab 12 may further include a projection 62 between the first and
second sides 30, 32 of the tab 12, and the receiver 14 may define a complementary recess
64 (shown in phantom) to receive the projection 62 on the tab 12 to facilitate proper
alignment of the tab 12 inside the cavity 60 of the receiver 14. The receiver 14 may
further define a plurality of detent surfaces 66 that interact with the pawls 16, 18, 20, 22
while the buckle 10 is being locked and engage with the pawls 16, 18, 20, 22 when the
buckle 10 is in the locked position. The detent surfaces 66 generally operate in pairs
against adjacent pawls (e.g., pawls 16 and 20 or pawls 18 and 22), and depending on the
particular context, a pair of detent surfaces 66 may refer to two detent surfaces 66 on the
same side of the receiver 14 or two detent surfaces 66 on opposite sides of the receiver
14.

[0022] Operation of the buckle 10 between the released and locked positions will
now be described with respect to Figs. 4-7. Figures 4 and 5 provide cross-section views
of the buckle 10 shown in Fig. 1 taken along A—A while being locked. As the tab 12 is
progressively inserted into the cavity 60, successive pairs of detent surfaces 66
progressively slide against the first pair of pawls 16, 20 (as shown Fig. 4) and then the
second pair of pawls 18, 22 (as shown in Fig. 5) to overcome the bias provided by the
pawl springs 40 and pivot each pawl 16, 18, 20, 22 into its respective pocket 34. As the
tab 12 is inserted further into the cavity 60, each pawl 16, 18, 20, 22 eventually clears the
adjacent detent surface 66, allowing the pawl springs 40 to again force the adjacent pawls
away from one another and pivot each pawl 16, 18,20, 22 out of its respective pocket 34.
[0023] Figure 6 provides a cross-section view of the buckle 10 shown in Fig. 1 taken
along A—A while in the locked position. In the locked position, a first end 68 of each
pawl 16, 18, 20, 22 is engaged with a detent 66 of the receiver 14, and a second end 70 of
each pawl is engaged with a recess 38 of the tab 12. As a result, each pawl 16, 18, 20, 22

independently and redundantly prevents movement of the tab 12 with respect to the
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receiver 14 to securely hold the buckle 10 in the locked position. In addition, additional
load placed on the buckle 10 in the locked position further seats each pawl 16, 18, 20, 22
in the locked position against the tab 12 and receiver 14, strengthening the locking force
provided by each pawl without increasing the stress on the post 36 for any pawl, and
further reducing the chance of an inadvertent release of any pawl.
[0024] Figure 7 provides a cross-section view of the buckle 10 shown in Fig. 1 taken
along A—A while being released. To release the buckle 10, the buttons 46, 48 on each
side 56, 58 of the receiver 14 are depressed to move the buttons 46, 48 inward against the
button spring 54 to the released position. Specifically, the buttons 46, 48 are depressed
inward to overcome the bias provided by the button spring 54 and move the buttons 46,
48 toward the pawls 16, 18, 20, 22. As the buttons 46, 48 move inward, they engage with
the first ends 68 of the pawls 16, 18, 20, 22 to overcome the bias provided by the pawl
springs 40 and pivot the pawls 16, 18, 20, 22 back into the recesses 38. Specifically,
button 46 on the first side 56 of the receiver 14 pushes pawls 16 and 18 into the recesses
38, and button 48 on the second side 58 of the receiver 14 pushes pawls 20 and 22 into
the recesses 38. Once the buttons 46, 48 have pushed the pawls 16, 18, 20, 22
sufficiently into the recesses 38 to clear the adjacent detent surfaces 66, the pawls 16, 18,
20, 22 are in the released position, allowing the tab 12 to be withdrawn from the receiver
14. The use of two buttons 46, 48 to reposition the pawls 16, 18, 20, 22 to the released
position provides additional redundant protection against inadvertent release of the
buckle 10. Specifically, both buttons 46, 48 must be simultaneously depressed to the
released position to reposition all pawls 16, 18, 20, 22 to the released position to allow
the tab 12 to be withdrawn from the receiver 14.

[0025] This written description uses examples to disclose the invention, including
the best mode, and also to enable any person skilled in the art to practice the invention,
including making and using any devices or systems and performing any incorporated

methods.
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What is claimed is:

1. A buckle, comprising:

a tab having a first side opposed to a second side and a first pair of posts on the first side
of the tab;

a first pair of pawls pivotally connected to the first pair of posts on the first side of the tab
so that the first pair of pawls pivot around the first pair of posts;

a receiver having a first side opposed to a second side;

a cavity defined in the receiver between the first and second sides of the receiver and
configured to receive the first and second sides of the tab, wherein the first pair of pawls has a
locked position in which the first pair of pawls is engaged with the receiver to prevent movement
of the tab with respect to the receiver and a released position in which the first pair of pawls
permits movement of the tab with respect to the receiver; and

a first button on the first side of the receiver, wherein the first button has a released

position that moves the first pair of pawls to the released position.

2. The buckle as in claim 1, wherein each pawl in the first pair of pawls has a first end
opposed to a second end, and in the locked position, the first end of each pawl is engaged with

the receiver and the second end of each pawl is engaged with the tab.

3. The buckle as in claim 1, wherein the first button is biased away from the first pair of
pawls.
4. The buckle as in claim 1, further comprising a projection on the tab between the first and

second sides of the tab and a complementary recess defined in the receiver to receive the

projection on the tab.

5. The buckle as in claim 1, further comprising a plurality of pockets defined in the tab to

receive the first pair of pawls.
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6. The buckle as in claim 1, further comprising a second pair of pawls pivotally connected
to the second side of the tab, wherein the second pair of pawls has a locked position in which the
second pair of pawls is engaged with the receiver to prevent movement of the tab with respect to
the receiver and a released position in which the second pair of pawls permits movement of the

tab with respect to the receiver.

7. The buckle as in claim 6, further comprising a pawl spring between adjacent pawls on the
first and second sides of the tab, wherein each pawl spring biases the adjacent pawls away from

one another.

8. The buckle as in claim 6, further comprising a second button on the second side of the
receiver, wherein the second button has a released position that moves the second pair of pawls

to the released position.

9. A buckle, comprising:

a tab;

a first pair of posts on the tab;

a first pair of pawls pivotally connected to first pair of posts on the tab so that the first

pair of pawls pivot around the first pair of posts;

a second pair of pawls pivotally connected to the tab;

a receiver that defines a cavity to receive the tab, wherein the tab and the receiver have a
locked position in which the first and second pairs of pawls engage with the receiver to prevent
movement of the tab with respect to the receiver and a released position in which the first and
second pairs of pawls permit movement of the tab with respect to the receiver; and

a plurality of buttons on the receiver, wherein the plurality of buttons has a released

position that moves the first and second pairs of pawls to the released position.

10.  The buckle as in claim 9, wherein the plurality of buttons is biased away from the first

and second pairs of pawls.
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11.  The buckle as in claim 9, further comprising a first pawl spring between the first pair of
pawls, wherein the first pawl spring biases the first pair of pawls away from each other, and a
second pawl spring between the second pair of pawls, wherein the second pawl spring biases the

second pair of pawls away from each other.

12. The buckle as in claim 9, wherein each pawl in the first and second pairs of pawls has a
first end opposed to a second end, and in the locked position, the first end of each pawl is

engaged with the receiver and the second end of each pawl is engaged with the tab.

13.  The buckle as in claim 9, further comprising a projection on the tab and a complementary

recess defined in the receiver to receive the projection on the tab.

14.  The buckle as in claim 9, further comprising a plurality of pockets defined in the tab to

receive the first and second pairs of pawls.

15. A buckle, comprising:

a tab;

a plurality of posts on the tab;

a plurality of pawls pivotally connected to plurality of posts on the tab so that the
plurality of pawls pivot around the plurality of posts;

a receiver that defines a cavity to receive the tab, wherein the tab and the receiver have a
locked position in which each pawl of the plurality of pawls engages with the receiver to prevent
movement of the tab with respect to the receiver and a released position in which each pawl of
the plurality of pawls permits movement of the tab with respect to the receiver; and

a plurality of buttons on the receiver, wherein the plurality of buttons has a released

position that moves each pawl of the plurality of pawls to the released position.
16.  The buckle as in claim 15, wherein each pawl in the plurality of pawls has a first end

opposed to a second end, and in the locked position, the first end of each pawl is engaged with

the receiver and the second end of each pawl is engaged with the tab.
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17.  The buckle as in claim 15, wherein the plurality of buttons is biased away from the

plurality of pawls.

18.  The buckle as in claim 15, further comprising a projection on the tab and a

complementary recess defined in the receiver to receive the projection on the tab.

19.  The buckle as in claim 15, further comprising a pocket defined in the tab to receive each

pawl of the plurality of pawls.

20.  The buckle as in claim 15, further comprising a pawl spring between adjacent pawls of
the plurality of pawls, wherein each pawl spring biases the adjacent pawls away from one

another.

10
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