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This invention relates generally to belt buckle devices,
and more particularly to a new and improved buckle of
simplified construction for use in releasably securing the
ends of safety belts of the type used in airplanes, motor
vehicles and the like.

Safety belts are widely used, especially in automobiles
and airplanes, for the protection of passengers in the event
of a crash or any maneuver tending to displace passengers
from their seats. However, such safety belts can per-
form no more reliably than the buckles they employ for
coupling the belt ends together.

Accordingly, it is one object of the present invention
to provide an improved safety belt buckle which will
maintain a pair of belt ends in coupled relationship against
the impact of forces tending to displace them.

Another object is to provide an improved safety belt
buckle having a novel locking mechanism in which the
locking forces securing the belt ends increase with in-
creasing pull upon the belt.

A further object of the invention is the provision of
an improved buckle which resists opening due to inertial
forces, but which can be readily unlocked by the user to

-selectively release the belt ends.

Still another object is to provide an improved safety
belt buckle which can be deliberately unlocked with a
minimum of effort by the user to release the belt ends
even while the belt is under load and can only be un-
locked by deliberate movement of the handle.

Yet another object of the present invention is the pro-
vision of an improved safety belt buckle which is locked
by the single, simple mampulatlon of inserting a link into

-a buckle frame.:

Stil! another object of the invention is to provide an im-
proved belt buckie wherein the release handle used to un-
latch the buckle remains undisturbed durmg insertion of
the link into the buckle frame.

A still further object is to provide a safety belt buckle
satisfying all of the foregoing objects in .a rnged and re-
liable unit of simplified construction.

The above and other objects and advantages of this in-
vention will be better understood by reference to the fol-
lowing detailed description when considered in connec-
tion with the accompanying drawing of an illustrative em-
bodiment thereof, wherein:

FIGURE 1 is a perspective view of a safety belt in-
corporating the improved buckle of the present invention;

FIGURE 2 is a sectional view, taken along the line
2—2 of FIGURE 1, and illustrates the manner in which
the buckle may be unlocked to release the belt ends;

FIGURE 3 is a partial elevational view, in section,
illustrating the manner in which the two belt ends may
be recoupled by simple insertion of the buckle link into
the buckle frame; and

FIGURE 4 is an exploded assembly view, in Derspec—

tive, illustrating the various structural components of the

buckle.

Referring to the drawing, FIGURE 1 shows a buckle 16
embodying the invention. This buckle comprises a
tongue or link 11, fixedly secured to an end of one belt
12, the link being shown in coupled relationship to a
handle or frame assembly 14 that is adjustably connected
to an end portion of another strap or belt 13. The as-
sembly 14 includes handle 15 pivotally connected at a
forward end to a forward end of a channel-shaped frame
16. The assembly 14 aiso includes a locking bar 17 en-
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gaged with side walls of both the handle 15 and frame 16,
and that is spring-biased to normally maintain the handle
15 in the position shown in FIGURE 1. This locking bar
has a cam engagement with a portion of the tongue 11,
such that upon initial insertion of the tongue into the as-
sembly 14, the locking bar 17 is displaced upwardly, but
without effecting any upward movement of the handle 15.
When the parts are engaged, as in FIGURE 1, and tension
is present in the straps 12 and 13, the camming portion
of the tongue 11 positively locks against the locking bar
17 which in turn has its opposite ends in wedging engage-
ment with the frame 16, and the amount of locking force
is proportional to the tension on the straps.

More specifically, the channel-shaped frame 16 has a
web portion 29 intermediate a pair of similarly shaped
side walls 21, preferably disposed parallel to one an-
other. In the rear portion of the frame 16, ie., to
the left as viewed in the drawing, the web portion 20 is
formed with a transversely extending slot 22 preferably
of the same length as the width of the frame. Above this
slot, the opposite side walls 21 of the frame 16 are formed
with an aligned pair of slots 23 extending longitudinally
of the side walls. An elongated bar 24 has a pair of
opposite integral extensions 25 of rectangular cross-sec~
tional configuration, slidably received in the pair of slots
23 whereby the bar 24 is bodily movable forwardly of the
frame 16, but is keyed against any angular movement.
As is clearly shown in FIGURE 2, the bar 24 is of lesser
width than the slot 22 to provide ample clearance for a

_bight portion of the strap 13, whose end is wound around

the bar 24. The loose end of the strap 13 is indicated at
13a, and it will be apparent that when tension is relieved
on the strap 13, the bar 24 may be shifted relative to the

_slot 22 to permit adjustment of the assembly 14 10'1g1tu-

dinally of the strap 13. When tension is present in the
strap 13, the loose end portion 13z thereof is tlghtly
clamped against the rear edge of the slot 22,

The handle 15 is also generally channel-shaped in con-
ﬁgurauon, having a:web portion 28 intermediate an op-
posite pair of similarly shaped, irregularly contoured op-
posite side walls 29. At the forward, or right-hand end
of the handle 15, the side walls 29 are formed with an
aligned pair of bores 3¢ adapted for iegistration with an
aligned pair of bores 31 that are formed in the forward
and upper porttons of the pair of side walls 21 of the
frame 16. - A pair of headed. pwot pins 32, or the like,
extend through the pairs of openings 30, 31, and are

‘peened at their inner ends, or otherwise held. against
'longltudlnal displacement, whereby to retain the handle

15 in assembled relationship to the frame 16.. .

As is shown in FIGURE 1, the spacing between the
side walls 29 of the handle 15 is such that they are
receivable between and immediately adjacent th_e side
walls 21 of the frame 16. The web portion 28 of the
handle 15 then covers the strap bar 24 and locking bar 17,
and other parts within the frame 16 whereby a.very néat
appearance is obtained. Additionally, as can be seen in
the solid outline position of the handle 15 in FIGURE 2,
and from FIGURE 3, those edge portions 29a of the

_greatest depth of the side walls 29 of the handle 15 are
-adapted to seat on the web 29 of frame 16 to provide a
stop for downward movement of the handle so as to
‘avoid interference of the handle with the parts contained

in the assembly 14.  To this end, the lower edges of the
side walls 29 of the handle have a reversely curved por-
tion 295 to provide a relief or clearance for the locking
bar 24 and the portion of the strap 13 wrapped around
the bar.

When the assembly 14 is grasped by the user, there is
a natural tendency for the palm of the hand to overlie
the handle 15. This position of the palm would inter-
fere with raising movement of the handle if the handle
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were mounted-in such a way as to be cammed upwardly
in ‘response to insertion of the tongue or link 1i.
Accordingly, the locking bar 17 is mounted in the assem-
bly 14 so as to have a degree of lost motion, allowing it
to be cammed upwardly without effecting any movement
of the handle 15 or frame 16. On the other hand, the
mounting of the locking bar 17 is such that it is immedi-
-ately lifted by lifting movement of the handle 15, where-
by to permit uncoupling of the parts.

More specifically, the opposite side walls 21 of the
frame 16 are formed with a pair of congruently shaped
and congruently aligned, generally arcuate slots 35, which
receive the opposite ends of the locking bar 17. Similarly,
the opposite side walls 29 of the handle 15 are formed
‘with an opposite pair of elongated slots 36 that are prefer-
-ably, although not necessarily, of the samé shape as the
slots 35. Both pairs of slots 35 and 36 are generally
-arcuate in overall configuration with a center of curva-
-ture at the pivotal axis of the handle 15. As the pair of
‘handle slots 36 are disposed in registration with the pair
of frame slots 35, the locking bar 17 extends through all
four slots. The locking bar may be held in assembled
‘relation by any suitable means, as, for example, by being
formed with a head 37 at one end and by having a circum-
-ferential groove 38 formed in its other end to receive a
“snap ring 39 beneath which a washer 48 may be disposed.
- A suitable spring means is provided in the assembly 14
‘for normally biasing the handle 15 downwardly. In the
‘presently preferred embodiment of the invention, this
takes the form of a cantilevered leaf spring 41 having
-one end secured, as by riveting, for example, to a tab
42 that is upstruck from the material of the web 28 of
the frame 16. The spring 41 is thus spaced above the
web 20 of the frame 16 to extend forwardly with its free
end portion disposed on top of the locking bar 17. The
locking bar is thus forced into the lower ends of the pair
of slots 36-to normally bias the handle downwardly.

The cover or handle 15 can be moved to its open latch-
releasing position (shown in phantom in FIGURE 2)
only by raising the locking bar 17 against the force of
the spring 41. This is accomplished by pivoting the
‘handle upwardly whereby the lower ends of the handle
‘slots 36 lift the locking bar 17 within the slots 35 of the
“frame. Upon release of the handle 15 by the operator,
the spring 41 will -automatically drive the handle to a
lowermost position until the edge portions 29g of the
handle engage the web of the frame 16. At or before
this time, the ends of the locking bar will engage the
‘lowermost ends of the frame slots 35.

Since the path of movement of the locking bar 17,
during pivotal movement of the handle 15, is essentially
“circular about the pivotal axis of the handle as a center,
the rear edges 35a of the frame slots have a center of
curvature which is preferably on the pivotal axis of the
handle to provide adequate clearance for the locking bar
movement with a minimum of free play. The rear edges
36a of the handle slots may have a greater clearance if
desired, although I have found it preferable that they be
-congruently shaped to the edges 35a.

The tongue or link 11, at its rear end (to the right
as seen in the drawings), is formed with an upstanding
pair of ears 43 spaced apart a distance substantially equal
to the spacing between the side walls of the frame 16.
‘Between these ears, the link 11 is formed with a trans-
versely extending slot 44 adapted to receive a bight of
‘the strap 12, the end of the strap being secured as by
stitching to a confronting portion of the strap i2. The
ears 43 of the link provide a convenient handhold during
coupling and uncoupling of the link with the assembly 14.
Forwardly of the ears 43, the link is of a width to be
received between the sidewalls 29 of the handle and pro-
vided with a transversely extending raised portion or
ridge 45 that includes a canted, forwardly facing cam
surface 46 and a generally vertical and rearwardly facing
locking surface 47. The surface 46 effects lost motion
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of the locking bar 17 within the two pairs of slots 35
and 3§ during insertion of the tongue 11 while the lock-
ing surface 47 effects wedging of the locking bar into the
lower end of the frame slots 35 when the coupled parts
are under tension. :

To lock the buckle 18, and thereby -couple the belt
ends 12, 13 together, the leading end of the link 11 is
inserted into the forward end of the frame assembly 14,
so that the camming surface 46 of the ridge 45 abuts the
underside of the locking bar 17, as shown in FIGURE 3.
As the link 11 is thus inserted, the camming surface 46
raises the locking bar 17 in the arcuate slots 35 and 36.
Hence, the ridge 45 of the link 11 readily passes beneath
the locking bar 17. Moreaver, insertion of the link 11
into the frame assembly 14 causes no displacement what-
ever of the handle I5. The latter enhances the. ease of
installation of the link, since blocking of the handle 15
by the band of the operator during use in no way hampers
insertion of the link into the buckle frame.

When the ridge 45 of the link 11 has passed inwardly
beyond the locking bar 17, the spring 41 then forces the
locking bar back down into the lower portion of the two
pairs of arcunate slots 35 and 38. Then, when tension
is applied on the straps 12 and 13, the locking surface 47
of the ridge jams or wedges the opposite end of

-the locking bar 17 into the lower end portions of the

frame slots 35, or into the lower end portions of the pair
of handle slots' 36, or simultanecously into the lower end

‘portions of both the slots 35 and 36. - While the slots 35

and 3% may be congruently shaped and congruently dis-
posed, as has been mentioned, the arrangement is prefer-
ably such that when the locking surface 47 jams against
the locking bar 17, the ends of the bar are firmly seated
at least in the lower euds of the frame slots 35 whereby
the stresses are more directly assumed by the frame, and
undue stress on the pivot pins 32 is avoided.

The shape of the leading edges of the lower ends of
the frame slots 35 is such that any attempt to withdraw
the link 11 causes the locking surface 47 to cam the lock-
ing bar 17 downwardly, rather than upwardly in the slots.
To this end, the leading edge portions 355 of the slots are
shaped to provide an acute angle wedge defined by tan-
gents drawn to the points of contact between the locking
bar 17, the locking surface 47, and the edge portions 355.
Morover, in the presently preferred embodiment of the
invention, a small ridge 51 projects from each of the
leading edges 35b, i.e., essentially midway along the front
edges of the arcuate slots, to- further resist any tendency
for the locking bar 17 to rise when the belt is in tension.

Referring now particularly to FIGURE 2, the man-

-ner in which the buckle 18 is unlocked by the handle 15

to release the link 11 from the frame 16 will become

-apparent. By pivoting the handle 15, the locking bar 17

is lifted along the arcuate slots 35 to its phantom position
in FIGURE 2. This enables the ridge 45 of the link 11
to pass freely beneath the locking bar 17 for withdrawal
of the link from the frame 16. The effort required to
pivot the handle 15 and thereby raise the locking bar 17
even while the belt is under load, may be controlled by
selection of the wedge angle provided by the locking
surface 47 and the leading edges of the arcuate slots 35.

To prevent false locking of the link 11 -within the
frame assembly 14 when the link is turned upside down
to reverse the ridge 45, the ridge is provided with a central
recess 58. This produces a blocking shoulder on the
underside of the ridge 45 which prevents false locking
engagement between the locking bar 17 and ridge, if the
ridge and link are reversed, as the bar 17 is prevented
from dropping into the space between the ridge surfaces
46 and 47. When the link is right side up, the recess 58
also provides ample clearance for the rivet securing the
spring 41 to the tab 42 of the frame.

It will be apparent from the foregoing that, while a
particular form of my invention has been illustrated and
described, various modifications can be made without de-

sy,
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parting from the spirit and scope of my invention. Ac- a second pair of slots, one slot in each side wall of
cordingly, I do not intend that my invention be limited, said handle, said second pair of slots being in align-
except as by the appended claims. ment with said first pair of slots;

LA

I claim:

a locking bar having its ends extending through and

1. In a belt buckle, the combination comprising: 5 movable along said arcuate slots;

a frame assembly; spring means for biasing said locking bar to its lower-

a link plate; most position within said arcuate slots;

a spring biased elongated locking bar within said frame a buckle link adapted to be inserted within and latched
assembly movable between link locking and link re- to said buckle frame;
leasing positions, said locking bar having its longi- 19 and a ridge in said link extending parallel to said
tudinal axis parallel to the plane of said link plate; locking bar, said ridge having a forwardly facing

a first raised surface extending obliquely from said link surface for camming said locking bar upwardly with-
plate for camming said locking bar to the link re- in said arcnate slots during insertion of said link into
leasing position; said frame, said ridge having a second rearwardly

a second raised surface upon said link plate for cam- 15 facing surface for wedging said locking bar down-
ming said locking bar to the link locking position; wardly within said slots.

a spring biased handle pivotally secured to said frame 5. In a safety belt buckle, the combination comprising:
assembly and movable between extended and re- a channeled frame member having a pair of side walls
tracted positions; and a first pair of arcuate slots, one in each side

and means to move said locking bar to the link releas- 29 wall of said frame;
ing position when said handle is pivoted to an ex- a channeled handle having a pair of side walls and
tended position with respect to said frame assembly. pivotally secured to said frame member for move-

2. A belt buckle comprising: ment between open and closed positions, said side

a link plate; ) . . walls being provided with; C

a buckle frame having a pair of side walls; .25  asecond pair of arcuate slots in registration with said

a handle having a pair of side walls, said handle being first pair of arcuate slots;
pivotally secured to said buckle frame; . a locking bar having its ends supported for movement

an elongated locking bar extending through said pairs along said arcuate slots;
of side walls of said handle and said frame and mov- a cantilevered spring secured at one end to said frame
able along 2 prescribed path, said locking bar having 30 member and simultaneously biasing said handle to
its longitudinal axis parallel to the plane of said link its closed position and said locking bar to its lower-
plate; . . .. . most position within said arcuate slots;

means secured to said frame for spring biasing said a link plate adapted to be inserted within said frame
locking bar to a designated position along said path; member;

a ridge extending transversely of the width of said linkk 35  a49 5 ridge in said link plate extending parallel to said
plate, said ridge. having one surface for camming locking bar, said ridge having a first surface for
said bar out of the path of said link plate during camming said locking bar upwardly within said ar-
mgtallﬁtan of said gnk 1I?Jlaltefmto said fran}g,lsa]l(d cuate slots during insertion of said link plate into
ridge having a second surface for camming said lock- : oy . .
ing bar to block said link plate against withdrawal; 40 said frame member, said ridge having a second sur

and means embodied by said handle for moving said
locking bar along said prescribed path and out of
the link plate blocking position upon pivoting said
handle with respect to said frame.

3. A buckle comprising:

a link plate;

a buckle frame;

a handle pivotally secured to said buckle frame;

an clongated locking bar extending through. said handle
and frame and movable at its end along a pair of sub-
stantially arcuate slots in said frame; each of said
slots having forward and rear edges, said locking
bar having its longitudinal axis parallel to the plane
of said link plate;

a spring extending from said frame and biasing said
locking bar to its lowermost position within said slots;

a ridge in said link plate extending transversely of the
width of said plate, said ridge having a first surface
for camming said locking bar upwardly within said
arcuate slots during installation of said link plate
within said frame; said ridge having a second surface
for wedging said locking bar downwardly within said
arcuate slots between said second surface and the
forward edges of said slots;

and means embodied by said handle for moving said
locking bar upwardly against the forces of said spring
to clear said link plate ridge when said handle is
pivoted with respect to said frame.

4, A buckle comprising:

a channeled buckle frame having a pair of side walls
and a first pair of arcuate slots, one slot in each side
wall of said frame;

a channeled handle having a pair of side walls piv-
otally secured to the side walls of said frame, said
side walls being provided with;
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face for camming said locking bar to its lowermost
position within said slots after installation of said
link plate within said frame member,

6. A combination as set forth in claim 5, including
means extending from the underside of said ridge for
preventing locking engagement between said ridge and said
locking bar if said link plate is inserted down into said
frame member,

7. A combination as set forth in claim 5, including a
central recess in said ridge to provide a blocking shoulder
on the underside of said ridge.

8. A safety belt bucket, comprising:

a channeled buckle frame having a pair of side walls
and a first pair of arcuate slots, one in each side
wall of said frame;

a channeled handle having a pair of side walls piv-
otally secured to the side walls of said frame, said
handle being movable between open and closed posi-
tions, said handle being provided with;

a second pair of arcuate slots, one in each side wall of
said handle, said second pair of slots being in regis-
try with said first pair of slots, both said first and said
second pair of arcuate slots having first edges with
centers of curvature along the pivotal axis of said
handle;

a locking bar having its ends extending through and
movable along said arcuate slots;

a spring extending from said frame member and si-
multaneously biasing said handle to its closed posi-
tion and said locking bar to its lowermost position
within said slots;

a link plate adapted to be installed within said frame;

a ridge in said link plate extending substantially across
the width of said plate and parallel to said locking
bar, said ridge having a first forwardly facing sur-
face for camming said locking bar upwardly within
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said ‘arcuate slots during installation .of said link
plate within said frame member, said ridge having
a second rearwardly-facing surface for camming said
locking bar -to its .lowermost position within said
arcuate slots during -attempted withdrawal of said
link plate from said frame member;

and a projection. extending from second arcuate edges
of said slots nearer the forward end of said frame
and above said locking bar when said bar is in its

&

8
said -arcuate slots during installation of said link plate
within said frame, said ridge having.a second -sur-
face for wedging said locking-bar.downwardly with-
in said arcuate slots between said second surface and
the forward edges of said slots; - . - -
and means embodied by said handle for moving said
locking bar upwardly against the forces of said spring
to clear said link plate ridge when said handie is piv-
oted with respect to said frame.

lowermost position. 10 11. A combination as set forth in claim 1, including
9. A safety belt buckle as set forth in claim 8, includ- common spring means for normally biasing said locking
ing a central recess in the ridge of said latch plate to pro- bar to .its link locking position and said handle .to its
vide a blocking shoulder on the underside of said ridge. retracted position.
10. A buckle comprising: References Cited in the file of this patent
a buckle frame; i5 .

a handle pivotally secured to said .buckle frame;

UNITED STATES PATENTS

a locking bar extending through said handle and frame 312,400 Stanford ol Feb. 17,:1885
and movable at its ends along a pair of substantially - 1,114,530 Rotherham . e — Oct. 20, 1914
arcuate slots, each of said slots having forward and 1,263,995 Babr o __ Apr. 23, 1918
rear edges, the centers of curvature of the rear edges 20 2,412,097 Russell o __ Dec. 3, 1946
of said arcuate -slots being on the pivotal axis of 2,474,372 Schimith . __ June 28, 1949
said handle; 2,632,932 Blake wommmee Mar. 31, 1953

a spring extending from said frame and biasing said 2,893,088 Harper —coocoe July 7, 1959
locking bar to its lowermost position within said slots; 3,066,375 Knowles cee - Dec. 4, 1962

a link plate; 25 : FOREIGN PATENTS

a ridge in said link plate extending transversely of the . ) : i
width of said plate, said ridge having a -first sur- 13,520 Awustria oo ____ Oct. 10, 1903

: 711,940 France oo Sept. 21, 1931

face for camming said locking bar upwardly within



UNITED STATES PATENT OFFICE
CERTIFICATE OF CORRECTION

Patent No. 3,145,442 August .25, 1964

Ray Brown

It is hereby certified that érror appears in the above numbered pat-

ent reqiiring correction and that the said Letters Patent should read as
corrected below.

Column 5, lines 50 and 60, for “frame;", each occurrence,

read -~ frame, --; column 6, lines 24 and 58, strike out the
semicolon, each occurrence.

Signed and sealed this 9th day of February 1965.

SEAL)

ttest:

RNEST W, SWIDER EDWARD J. BRENNER
ttesting Officer Commissioner of Patents



