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ABSTRACT OF THE DISCLOSURE

A safety belt buckle having a pivoted latch that includes
a locking element for engaging an apertured tongue plate.
The latch has projecting bearing detents also engageable
with the tongue plate while being disengaged. A pivoted
push button actuates the latch.

e —— A ————

Recent public and governmental concern for safety
measures in automobiles has resulted in the widespread
adoption of safety belt restraint systems for use in such
vehicles. The most predominant type of available buckles
at the time automobile use became popular was of the
lever or lid type wherein a tongue plate was engaged with
the buckle and released by pulling the pivotally mounted
lid away from the buckle, However, it was found that this
type of release mechanism was not entirely desirable be-
cause the buckle could be inadvertently actuated during
use. Consequently, the recent trend in buckle design has
utilized a push-button type of actuating member.

While the push-button type of buckle has solved the
above-described problem, it was recognized that the piv-
oted lid or lever type of buckle did have one advantageous
characteristic, namely, the lid provided considerable lever-
age for effecting the release of the tongue plate from the
buckle even when the seat belts were under load. Load on
the seat belt occurs when subsequent to an accident the
weight of the occupant restrained by the seat belt is di-
rected entirely against the seat belt such as when the ve-
hicle is in other than an upright position. Safety regula-
tions, applicable to push-button type of buckles, require
that the release can be effectuated with a certain minimum
force applied to the push button by the occupant. This
safety requirement imposed a design problem in that the
provision of good leverage characteristics had to be ac-
commodated with limited size of the overall buckle and
acceptable aesthetic appearance.

Prior art efforts to solve the above-described problem
has resulted in increasingly more complex safety belt
buckles of the push-button type which have therefore
sacrificed cost, durability, and the simplicity required for
preventing malfunction.

It is therefore a principal object of the present inven-
tion to disclose and provide an inexpensive but strong and
durable safety belt buckle which is assembled from a rela-
tively few stamped and formed sheet metal parts so as to
minimize potential malfunctioning.

It is another object of the present invention to disclose
and provide a safety belt buckle of the above character in
which high loads placed upon the seat belt and transmitted
to the buckle and tongue plate will not result in a buckle
which requires excessive force on the push button to effect
release.

It is also an object of the present invention to disclose
and provide a safety belt buckle of the above character in
which the desirable leverage characteristics of the buckles
are attained without sacrifice of the product appearance or
simplicity.

One more object of the present invention is to provide
a safety belt buckle which has numerous features to facili-
tate the mounting of the components to the buckle base
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and side wall and thereby reduce assembly time and ex-
pense.

Still one more object of the present invention is to pro-
vide a safety belt buckle having an inexpensive and sim-
ple spring member for maintaining positive locking of the
buckle and tongue plate and which can be easily mounted
during assembly.

Generally stated, the present invention comprises a
safety belt buckle for releasably engaging a tongue plate
insertable therein, the tongue plate having a retaining
shoulder, the buckle including a base and side walls, a
latch member including a first planar portion pivotally
supported by the side walls and having a downwardly
projecting locking element and a second integral planar
portion disposed at an obtuse angle to the first planar por-
tion and having downwardly projecting means for bearing
engagement with the tongue plate, a push-button actuating
means pivotally supported in the side walls and overlying
the latch member, and spring means biasing the latch
member locking element downwardly so that the buckle
may receive the tongue plate such that the locking element
engages the tongue plate retaining shoulder to prevent
withdrawal of the tongue plate from the buckle and allow-
ing the tongue plate to be withdrawn by depression of the
push-button actuating means which pivots the latch mem-
ber so that the locking element disengages from the tongue
plate retaining shoulder and the latch member bearing en-
gagement means allows smooth withdrawal of the tongue
plate from the buckle.

Advantages and other objects of this invention will be
more readily appreciated as the same become better un-
derstood by reference to the following detailed description
when considered in connection with the accompanying
drawings.

In the drawings:

FIG. 1 is a perspective view of an exemplary embodi-
ment of a safety belt buckle constructed in accordance
with the present invention;

FIG. 2 is a perspective exploded view of the safety belt
buckle of FIG. 1 shown with an exemplary tongue plate;

FIG. 3 is a side sectional view of the safety belt buckle
of FIG. 1 shown with the tongue plate removed;

FIG, 4 is a top plan view of the exemplary safety belt
buckle and tongue plate and with the buckle cover shown
in phantom lines;

FIG. 5 is a side sectional view of the safety belt buckle
of FIG. 1 showing the relationship of the buckle parts
when the tongue plate is inserted into the buckle;

FIG. 6 is a side sectional view of the safety belt buckle
of FIG. 1 showing the relationship of the buckle parts upon
depression of the push button actuating member for with-
drawal of the tongue plate;

FIG. 7 is a sectional view of the safety belt buckle
shown in FIG. 5 taken along the plane VII—VII; and

FIG. 8 is a sectional view of the safety belt buckle
shown in FIG. 6 taken along the plane VIII-—VTIL.

Referring now to the drawings, an exemplary embodi-
ment of a safety belt buckle according to the present in-
vention, shown generally at 20, and its mode of operation,
will be explained in detail. The buckle is to be employed
with a safety belt of conventional form including a first
strap 21 and a second strap 22. The safety belt straps 21
and 22 may be attached to a vehicle frame or floor in
any well known manner so as to be positioned one on
each side of a passenger or occupant riding in a vehicle.
The first strap 21 is secured to the buckle in a manner to
be explained more fully hereinafter. Strap 22 may be se-
cured to a tongue plate 23 by being passed through a rela-
tively narrow strap receiving slot 24 and being sewn at 25
to be permanently secured to the tongue plate which has
an aperture 26 forming a tongue plate retaining shoulder
27. While the retaining shoulder in the exemplary tongue
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plate is defined by an aperture, it will be understood that
the tongue plate could have other configurations without
an aperture but with a retaining shoulder. The safety belt
straps 21, 22 are preferably adjusted to bring the buckle
20 and tongue plate 23 into position to be interlocked or
engaged with one another directly in front of the passen-
ger using the belt so that the buckle is easily reached to
be either connected or released. The safety belt buckle of
the present invention may also be associated with other
conventional hardware and retraction devices as is appar-
ent to those skilled in the art.

The exemplary form of a buckle, indicated generally
at 20, essentially consists of a base 30, provided with a
pair of integrally formed upstanding spaced opposed side
walls 31, 32; a latch member, indicated at 33; push but-
ton actuating means, indicated at 34; spring means indi-
cated at 35; and a buckle cover indicated generally at 36.

The buckle base 30 and opposed side walls 31, 32 may
be stamped and formed from a single sheet of metal by
well known progressive punch and die operation. Base 30
is interrupted by a strap receiving aperture, indicated at
37, through which the strap 21 passes to engage a knurled
bar 38, as seen best in FIGS. 3 and 4. A rear portion 39 of
base 30 is provided with an upstanding snubber wall 40,
preferably integral with rear portion 39 of base 30. Op-
posed side walls 31, 32 are provided with opposed in-
clined slots 41, 42, respectively, for slidably receiving the
knurled bar 38. It will therefore be seen that the strap 21
will be snubbed between the knurled bar 38 and the snub-
ber wall 40 upon application of a pull or load between the
buckle and strap 21, thereby holding the buckle in the
adjusted position relative to strap 21.

The present invention includes latch means for selec-
tively locking or securing the tongue plate within the
buckle. In the exemplary embodiment, such latch means
comprises latch member 33 which includes a first planar
portion 45, having rectangular cross-section axle exten-
sions 46, 47 received in a pair of opposed slots 48, 49
in side walls 31, 32, respectively. Slots 48 and 49, as seen
best in FIG. 3, are generally triangular in shape having
one edge substantially parallel to base 30 and having a
length which is slightly larger than the length of axle
extension 46, 47. The lateral edge of latch member 33 ad-
jacent axle extension 46 includes a cut-out to form a
shoulder 46a which is received within slot 48, together
with axle extension 46, during assembly. After assembly,
shoulder 46a prevents lateral movement of latch member
33. Slot 48 is elongated at 50 so that in assembling the
buckle the axle extension 46 and the shoulder 462 may
be positioned in slot 49 and axle extension 47 may be
moved into slot 48 through the elongated portion 50 with-
out in any manner deforming latch member 33 and after
the opposed side walls 31, 32 have been formed to their
final position. The forward edge of axle extensions 46,
47 defines a pivotal axis for latch member 33.

First planar portion 45 of latch member 33 includes a
locking element 51 which in the exemplary embodiment
projects downwardly and has an abutting surface 52. Latch
member 33 also includes a second integral portion 53
which may be planar and disposed at an obtuse angle to
the first planar portion 45. Second planar portion 53 is
provided with means for bearing engagement with the
tongue plate during withdrawal of the tongue plate from
the buckle, which in the exemplary embodiment comprises
a pair of dimples 54 projecting downwardly from the low-
er surface of the second planar portion 53, as seen in
FIGS. 6 and 8.

Push button actuating ineans is provided in accordance
with the present invention to effect movement of the latch
member from a locking to a withdrawal position. Such
push button actuating means in the exemplary embodi-
ment comprises the push button 34 including a pivot bar
55 and a lever 56. Pivot bar 55 has stub axles 57, 58
on opposite ends thereof. Stub axles 57, 58 are receivable
in openings 59, 60 in opposed side walls 31, 32, respec-
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tively. Opening 59 in side wall 31 is circular and opening
69 is preferably an arcuate or dog-leg notch, as seen best
in FIG. 3, formed in the upper edge portion of side wall
32. It will be seen that the push button 34 may be assem-
bled to the base and side walls by positioning stub axle
57 in opening 59 and sliding stub axle 58 into the arcuate
notch 60 whereby the pivot bar 55 is constrained against
vertical movement. An upwardly projecting button 61 is
formed on the upper surface of push button lever 56 so
as to project into an opening in the buckle cover when
the buckle is assembled.

Push button lever 56 is provided with a stop element
61 at the forward end thereof so as to bear against a
stop pin 62, mounted in openings 63, 64 in side walls 31,
32, respectively, to limit upward pivotal movement of the
push button 34 when the buckle is assembled. Stop pin 62
is also positioned forwardly of lever 56 so as to constrain
forward movement of stub axle 58 in slot 60. Opening 64
in side wall 32 is a U-shaped slot with a constricted
mouth and receives the stop pin 62 with a snap fit.

Planar portion 45 of latch member 33, including lock-
ing element 51, is normally biased downwardly by spring
means which in the exemplary embodiment comprises a
strip of spring metal 35 having a resilient hook shaped
portion 67 for snap fit connection to stop pin 62, an elon-
gated arm 68, extending downwardly and rearwardly, and
a short folded back arm 69 extending downwardly and
forwardly and bearing upon first planar portion 45 of
latch member 33. As may be seen in FIG. 5, the lower
edge of pivot bar 55 of push button 34 bears downwardly
upon elongated arm 68 so as to constrain the arm 68
against upward movement, and the free end of short
arm 69 bears upon the upper surface of planar portion
45 of latch member 33. Thus, spring 35 provides a bias
force tending to rotate latch member 33 in a counter-
clockwise direction, as viewed in FIG. 5, so as to force
locking element 51 into aperture 26 of tongue plate 23
0 as to retain or lock the tongue plate within the buckle.

A buckle cover is provided in accordance with the
present invention to provide the buckle with a suitable
aesthetic appearance. Such buckle cover in the exemplary
embodiment comprises the cover 36, preferably formed
of slightly resiliently plastic material, having side walls
75, 76, a rear wall 77, a front wall 78, and a top wall
79 having an opening 80 for receiving button 61 of push
button 34. As seen in FIG. 1, button 61 projects into
opening 80 of the cover when push button 34 is in the
non-depressed position and the upper surface of button
61 is preferably flush or nearly flush with the upper sur-
face of top wall 79. Cover 36 is received on buckle base
30 and side walls 31, 32 with a snap fit. To provide this
snap fit, rear wall 77 of buckle 36 includes a pair of
inwardly projecting tabs 81, 82, as seen in FIGS. 3 and
5. Front wall 78 of buckle cover 36 depends downwardly
from top wall 79 to form a forward tongue plate re-
ceiving aperture 83. The lower edge of front wall 78
terminates in an inwardly projecting portion 84 received
in slots 85, 86 in the forward edge of side walls 31, 32,
respectively. Side wall 76 of buckle cover 36 is provided
with an inwardly projecting tab 87, as seen best in FIG.
5, receivable by snap fit in elongated portion 50 of slot
48 in side wall 31. Tab 87 assists in retaining the cover
to the buckle and side walls and also prevents the move-
ment of axle extension 46 of latch member 33 out of
slot 48 after the buckle and cover is assembled.

Buckle 20 is assembled by insertion of knurled bar 38
in slots 41, 42 of side walls 31, 32, respectively and pass-
ing safety belt strap 21 through strap receiving aperture
37 of base 30 around the knurled bar 38 and back out of
the buckle through aperture 37. Latch member 33 is then
positioned in the buckle by positioning the axle exten-
sions 46, 47 in slots 48, 49 of side walls 31, 32, respec-
tively. Push button 34 may then be mounted on the base
and side walls by positioning stub axle 57 in circular
opening 59 of side walls 31 and stub axle 58 into arcuate
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slot 60 in side wall 32. Stop pin 62 is then secured to
side walls 31, 32 by insertion of one end in opening 63
and by forcing the other end in U-shaped slot 64. Spring
35 is then mounted in the buckle by positioning lever
arms 68, 69 beneath pivot bar 55 of push button 34 and
above planar portion 45 of latch member 33 and snap
fitting hook shaped portion 67 of stop pin 62. Cover 36
is then snap fitted onto the base and side walls by posi-
tioning tabs 81, 82 on rear wall 77 of cover 36 into slots
formed in the rear edge of side walls 31, 32 and forcing
the forward wall downwardly so that inwardly project-
ing portion 84 of front wall 78 snaps into slots 85, 86
in the forward edge of side walls 31, 32. The buckle is
then assembled and ready for use. )

In operation, the relationship of the various compo-
nents within buckle 20 may be seen in FIGS. 3, 5 and 6.
In FIG. 3, the tongue plate 23 is entirely removed from
the buckle. To secure the tongue plate 23 to the buckle,
the forward edge of the tongue plate is inserted through
the tongue plate receiving aperture 83 between the lower
edge of front wall 78 of cover 36 and above the upper
surface of base 30 so that the forward edge of the tongue
plate 23 bears upon the forward inclined outer surface
of locking element 51 causing the latch member 33 to
rofate clockwise, as viewed in FIG. 5, until the aperture
26 of tongue plate 23 is positioned beneath locking ele-
ment S1. The tongue plate is then positively retained
within the buckle through the abutting engagement of
the abutting surface 52 of locking element 51 and the
retaining shoulder 27 of tongue plate 23.

Quick release of tongue plate 23 from buckle 20 is
provided through the push button actuating means, or
more particularly, by depression of push button 34, as
seen in FIG. 6, which causes latch member 33 to rotate
clockwise through the pivotal movemerit about the edge
of axle extensions 46, 47 on planar portion 45 of latch
member 33 within slots 48, 49 of the side walls. This
pivotal clockwise movement of latch member 33 with-
draws locking element 51 out of aperture 26 of tongue
plate 23 so that the tongue plate is free to be withdrawn
longitudinally out of buckle 20.

An important feature of this invention, relating to
the withdrawal of the tongue plate from the buckle, can
be appreciated by reference to FIGS. 6 and 8. In the event
that safety belt strap 21, 22 are under load, such as when
the weight of the occupant or passenger restrained by the
safety belt is entirely or partially supported by the safety
bet straps, tongue plate 23 will be forced away from
base 30. Under such conditions, the upper surface of
tongue plate 23 is forced against the lower surface of
second planar portion 53 of latch member 33 so as to
cause considerable frictional resistance to withdrawal of
the tongue plate. However, in the present invention, the
frictional contact between the tongue plate and the lower
surface of the latch member is minimized through the
provision of the dimples 54 projecting downwardly from
the lower surface of second planar portion 53 so as to
reduce the bearing area between the tongue plate and the
latch member. Thus, even with considerable load on the
seat belt straps, the tongue plate can be easily withdrawn
from the buckle after the buckle is unlatched from the
tongue plate.

It will also be seen that the above-described buckle
20 provides good leverage characteristics. Specifically,
when the safety belt straps are under load, tongue plate
23 is forced out of buckle 20 in a longitudinal direction
creating substantial frictional force between the abutting
surface 52 of locking element 51 on latch member 33 and
the retaining shoulder 27 in aperture 26 of tongue plate
23. This frictional force resists the upward movement of
locking element 51 out of aperture 26 and must be over-
come by the depression force applied to push button 34
which must be less than 2 minimum force as required by
certain safety regulations. The required leverage is pro-
vided in the present invention by the increased length of
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planar portion 53 relative to planar portion 45 of latch
member 33. It has been found that this difference in the
length of the lever arm is more than adequate to meet
present safety regulations, and to provide a buckle having
an easily operable actuating mechanism.

The foregoing detailed description has been made with
reference to an exemplary embodiment of a safety belt
buckle in accordance with the present invention. It should
be noted that other embodiments of the buckle and vari-
ous modifications, alterations and changes thereof may be
made while still within the scope of the present invention
which is defined and limited only by the follownig claims.

I claim:

1. A safety belt buckle for receiving and engaging a
tongue plate having a retainer shoulder, comprising:

a base and opposed side walls;

a latch member in the forward end of said buckle in-
cluding a first planar portion pivotally supported by
said side walls and having a downwardly projecting
locking element with an abutting surface, and a sec-
ond integral portion disposed forwardly of said first
planar portion and having downwardly projecting
means for bearing engagement with the tongue plate;

push button actuating means supported for motion to-
ward and away from the base, overlying said latch
member and engaging said latch member second por-
tion; and

spring means biasing said latch member locking ele-
ment downwardly;

whereby said buckle may receive the tongue plate so
that said locking element abutting surface engages
the tongue plate retaining shoulder to prevent with-
drawal of the tongue plate from the buckle and the
tonuge plate may be withdrawn by depression of
said push button actuating means so as to pivot said
latch member, disengaging the locking element abut-
ting surface from the tongue plate retaining shoulder
and engaging said means for bearing engagement on
said latch member second portion with the tongue
plate.

2. The safety belt buckle of claim 1 wherein said sec-
ond integral portion is planar and disposed at an obtuse
angle to said first planar portion and said means for
bearing engagement with the tongue plate on said latch
member second integral planar portion comprises at least
one dimple. :

3. The safety belt buckle of claim 1 wherein said latch
member first planar portion includes rectangular cross
section axle extensions received in triangularly shaped
slots in said opposed side walls for pivotal movement
about the forward edge of said angle extensions, the free
end of said second integral portion engaging said push
button actuating means, the distance between the pivot
edge of said axle extensions and the point of engage-
ment between said second integral portion free end and
said push button actuating means being greater than the
distance between said pivot edge and said locking element
abutting surface on said first planar portion of said
latch member.

4. The safety belt buckle of claim 3 wherein said tri-
angularly shaped slot in one of said opposed side walls
has an elongated portion and said second integral por-
tion of the latch member has a cut-out in one lateral
edge thereof defining a lateral shoulder preventing lateral
movement of said latch member when said buckle is as-
sembled, said first planar portion axle extension and said
lateral shoulder being receivable within said slot with
elongated portion during assembly whereby the other
axle tension may be aligned with and inserted in ‘said
other triangularly shaped slot so as to facilitate assembly
of said buckle.

5. The safety belt buckle of claim 4 including a cover
having a top wall with an opening above said push button
actuating means, side walls, one of said side walls having
an inwardly projecting tab on the inner surface thereof
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received within said elongated portion of said triangularly
shaped slot so as to prevent movement of the axle exten-
sion within said triangularly shaped slot into said elon-
gated portion, a rear wall including means for securing
said cover to said base, and a front wall defining a tongue
plate receiving aperture and including means for securing
said cover to said base.

6. The safety belt buckle of claim 2 wherein said push
button actuating means includes a lever having an up-
wardly projecting button mounted on a pivot bar having
stub axles on opposite ends thereof, one of said opposed
side walls having a substantially circular opening for
receiving one of said stub axles, the other of said opposed
side walls having a slot extending downwardly from the
upper edge of said side wall and then extending rear-
wardly for receiving the other of said stub axles so as to
facilitate mounting of the push button actuating means
in the buckle.

7. The safety belt buckle of claim 6 additionally in-
cluding a stop pin fixedly mounted between the upper for-
ward ends of said opposed side walls, said stop pin over-
lying a portion of said push button lever to limit upward
pivotal movement of said lever and lying immediately
forward of another portion of said. lever so as to limit
forward movement of said stub axle within said rear-
wardly extending portion of said side wall slot.

8. The safety belt buckle of claim 7 wherein said spring
means comprises a strip of spring metal with a resilient
hook-shaped portion snap fitted on said stop pin, an in-
tegral elongated arm extending rearwardly and down-
wardly below said pivot bar and restrained against ver-
tical movement thereby, and a short folded back arm ex-
tending forwardly and downwardly and bearing upon said
latch member first planar portion.

9. In a safety belt buckle means having a base with
upstanding side walls, cover means enclosing said base
with a tongue plate receiving aperture in a forward por-
tion of said buckle and actuating means supported in said
buckle for depression towards said base, the improvement
comprising the provision of:

a latch member pivotally mounted within said buckle

between said side walls with its pivotal axis extending
between said side walls and spaced upwardly of said
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buckle base for receiving a tongue plate inserted into
said buckle thereunder;

locking means associated on an underside of said latch

member facing said buckle base and being positioned
. thereon rearwardly of the latch member pivotal axis
for locking engagement with a tongue plate inserted
thereunder, said latch member also including an ex-
tension portion forwardly of said latch member
pivotal axis within said buckle and associated with
said actuating means for imparting a pivotal release
movement of said latch member locking element in a
direction away from said buckle base on depression
of said actuating means toward said buckle base; and

means associated with said latch member extension
portion adjacent said latch member pivotal axis for
bearing upon said inserted tongue plate during re-
lease of said tongue plate from said latch member
locking element.

10. The improvement in safety belt knuckle means of
claim 9 wherein said actuating means includes a push but-
ton mounted within said buckle.

11. The improvement in safety belt buckle means of
claim 9 wherein said latch member locking means s
formed in a first planar portion of said latch member
and said means for bearing upon said inserted tongue
plate is formed integrally of said extension portion of said
latch member.

12. The improvement in safety belt knuckle means of
claim 11 wherein said first planar portion and said exten-
sion portion of said latch member lie in interesting planes
making an upwarly opening obtuse included angle there-
between and said means for bearing includes at least one
convex ended projection depending from said extension
portion. '
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