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This invention relates to |buckles and more particularly 
to buckles capable of withstanding large stresses while 
exhibiting »characteristics of ease of operation and attrac 
tive design. 

Buckles of the type used for seat belts are generally 
of two basic types: metal-to-fabric buckling and metal 
to-metal buckling. Metal-to-fabric buckling involves 
gripping the belt between a serrated metal camming sur 
face and a second metal surface. Metal-to-metal buckling 
involves engaging one metal buckle member by another 
metal buckle member. 

In a metal~to~metal buckle, an advantageous feature 
is a means for easy engagement of one buckle member 
to the other. A complementary feature is the easy dis 
engagement of the buckle members. The design of the 
locking portions of the buckle members is important in 
providing the ease of engagement and disengagement. In 
addition, such design should provide a very strong con 
nection-through for the belt halves so as to withstand 
the greatest shock forces which mighe be expected to be 
applied to the buckle when in use. Moreover each of 
these characteristics in a good design should be realized 
without employing buckle members of large size and 
weight. In fact, it is also a very desirable characteristic, 
from both the point of view of convenience and good 
looks, to provide a buckle embodying all of the above 
described characteristics which is light and thin. 

Accordingly, it is an object of this invention to provide 
a metal-to-metal buckle for seat belts having the charac, 
teristics of very easy engagement and disengagement, both 
in terms of release force and travel of the release lever. 

It is another object of this invention to provide a seat 
belt buckle of thinness and light weight which can with 
stand the maximum stress anticipated under extreme load 
conditions. 

Another object of the invention is to provide a seat belt 
buckle which .is easily snugged-up about the wearer and 
which is easily adjusted for dii'r’erent belt lengths. 

Another object of this invention is to provide a buckle 
which maximizes the load carrying capacity of the belt. 
Many of the metal-to-metal buckles in use today ern 

ploy an overhead cam locking arrangement for retaining 
one buckle plate ñat on top of another *buckle plate. The 
two buckle plates have mating parts such as bosses and 
indents which prevent their relative Isliding movement 
when pressed flat one upon the other. This arrangement 
has several major disadvantages. Firstly, the overhead 
cam lock generally requires that one buckle member be 
fairly thick since the cam must be suspended at a distance 
over the buckle plate to pivot vertically thereover the 
buckle plates. Secondly, the plates are not positive locked 
one to the other. Under heavy load conditions, the 
forces on the buckle plates may cause the plates to sep 
arate and be pulled apart. To overcome the tendency 
for separation of the buckle plates, the mating portions 
such as the bosses and indents are exaggerated dimension 
`ally. However, this requires a large angular swing of 
the overhead cam to release the mating portions. 

I have invented a Ibuckle assembly which overcomes all 
of the aforementioned disadvantages, and in addition, 
maximizes the load carrying capacity of the belt. 

In the present invention, a flat plate of one buckle mem 
ber is gripped for positive locking by locking members 
which rotate parallel and very closely to the plate of the 
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second buckle member. The locking mechanism does not 
depend upon maintaining the buckle plates flat upon one 
another and the overhead cam lock is eliminated. The 
buckle can be made very thin without sacrificing strength. 
Moreover, the horizontal positive locking in the present 
invention provides a more direct and very strong center 
line connection-through. 
The two horizontal locking members are biased into a 

locked position by a spring |bias which provides full time 
locking, but which permits easy insertion of the iirst 
buckle member into the open end of the second buckle 
member. The locking members open out towards the 
mouth of the second buckle member with smooth sur 
faces. Smooth surfaces on the end portion of the Íìrst 
buckle member slide upon the smooth surfaces of the 
two locking members and swing them apart into open 
position to admit the first buckle member. 

Moreover, in my invention, the maximum strength of 
the beit webbing is utilized. Without necessarily ascrib 
ing to one or another explanation, I have observed that 
if the pressure surface which cooperates with the snubber 
in the belt engaging and adjusting mechanism is made to 
bend somewhat when it is heavily loaded by the belt, the 
belt will withstand greater loads than otherwise. In my 
invention this is accomplished by a pressure member 
which is positioned over `an underlying edge which has 
>a high point at about its mid point. Under heavy load 
the pressure member is pressed to bend about the high 
point. As a result, the belt which is gripped between the 
pressure member and the snubber, will itself withstand 
greater loads before failing. 
One explanation for this result is that the load tends 

to concentrate towards the edges and the full width of 
the belt is not being effectively utilized to bear the load. 
It has 'been observed that in fact the belt often fails near 
its edges. According to this explanation, by bending the 
surface of the pressure member convexly under load, the 
full width of the web bears the load more evenly. The 
belt therefore withstands a greater load than otherwise. 

These and other features and ̀ advantages of the present 
invention will become more apparent from the following 
description of the particular embodiments illustrated in 
the accompanying drawings. In the drawings, 
FIGURE l represents a perspective view of a preferred 

form of this invention, showing the buckle members un 
locked and in position to be engaged. 
FIGURE 2 is a section through the central por-tion of 

the assembly shown in FIGURE 3. 
FIGURE 3 is a plan view of the buckle assembly with 

the buckle members locked and with the top of the cover 
lever and rear -cover and a portion of the buckle struc 
ture cut away to show the locking members. 
FIGURE 4 is a section taken in plane 4-4 of FIG 

URE 3. 
FIGURE 5 shows the cover lever in perspective from 

its underside. 
FIGURE 6 shows the rear cover in perspective from 

its underside. 
FIGURE 7 is a plan view of the buckle assembly with 

the buckle members unlocked, and with the top of the 
cover lever and rear cover and a portion of the buckle' 
structure cut away to show the locking members. 
FIGURE S is an enlargement of part of FIGURE 7. 
FIGURE 9 is a section taken in plane 9~9 of FIG 

URE 3. 
Turning now to the figures, FIGURE l shows the cou 

pling member It) in position for insertion into the mouth 
of the coupling member generally designated 1I. Cou 
pling member Il has a cover lever l2 and a rear cover 
13 mounted on a base plate 2t?. A simple insertion of 
the forward end of coupling member 10 into the mouth 
of coupling member 1I will secure the members together 
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in locking engagement. To release the coupling mem 
bers, the cover lever 12 is tilted upward at its ñnger tip 
portion 15, with light force. 

In FIGURES 2, 3 and 4, the coupling members 10 
and 11 are shown in locking engagement. Coupling 
member 11 has a pair of locking dogs 16 and 17 which 
pivot on high shear strength pins 18 and 19 to rotate on 
the surface of the base plate 20 of the coupling member 
11. Side walls 21 and 22 extend along the sides of base 
plate 20 and overhanging plates 23 and 24 extend from 
the side walls over the base plate 26 and are parallel there 
to and spaced therefrom. The pins 1S and 19 are an 
chored at one end in the base plate 2th and at the other 
end in overhanging plates 23 and 24. The locking dogs 
16 and 17 rotate in the space between the base plate 20 
and the overhanging plates 23 and 24. Headed pins 25 
and 26 are anchored in the base plate between the locking 
dogs. Spring 27 is wound around each of the pins 25 
and 26 and each of the spring ends Contact actuating 
arms 50 and 51 on locking dogs 16 and 17 so as to urge 
the locking portions 52 and 53 of the locking dogs to 
wards each other to engage and lock the coupling mem 
ber 10 between them at locking notches 23 and 29 along 
both sides of the coupling member near its forward end. 
The cover lever 12 has a driving ar-m 30 which extends 

towards the base plate to contact smooth curved sur 
faces on the actuating arms 51 and 52 of the locking dogs 
16 and 17. The cover lever 12 is pivotably connected 
to overhanging plates 23 and 24 by tabs 31 and 32 which 
extend downward from cover plate 12 and into receiving 
slots 33 and 34 in the overhanging plates 23 and 24. Aid 
ing in retaining the cover lever 12 to the coupling mem 
ber 11 are tabs 35 and 36 which extend at the rear of 
the cover plate and are jogged down to fit beneath rear 
cover 13. 
FIGURE 5 shows the cover lever 12 and the arrange 

ment of tabs. The arrangement »of the aforementioned 
tabs prevent the cover lever 12 from becoming disen 
gaged from the coupling member 11 While enabling the 
cover lever to pivot on the overhanging plates. With 
the cover lever 12 ñat on the overhanging plates 23 and 
24, the jogged tabs 35 and 36 are retained under the rear 
cover 13 and the cover lever cannot become disengaged. 
As the cover plate is tilted upward, the tabs 31 and 32 
swing under the overhanging plates 23 and 24 through 
slots 34 and 33. At any position of the cover lever be 
tween ílat and fully tilted, the pairs of tabs will be pre 
vented from being extracted from either the slots 33 and 
34 or the forward end of the rear cover 13. 
The rear cover 13 is itself retained in place on the cou 

pling member 11 by tabs 45 and 46 at its forward end 
which are bent under the base plate 20 and pressed into 
indents, one of which is shown at 37. FIGURE 6 shows 
the rear cover 13 and the arrangement of tabs 45 and 46. 
The belt engaging and adjustment portion of the cou 

pling member 11 comprises a snubber bar 40 which co 
operates with a pressure member 41 to press the web of 
the belt between them. FIGURE 9 shows the mount 
ing of the snubber bar 40. The snubber bar 40 rides on 
its groove along the opposite short sides of rectangular 
slot 42 in the rear portion of base plate 20. Pressure 
member 41 is pressed over the rear long side of slot 42 
towards which the snubber slides for belt engagement. 
The belt is threaded as shown in FIGURE 2. The ad 
justing end of the belt passes through slot 43 at the rear 
of the rear cover, and rests upon the tensioned portion 
of the belt for convenient access. 
FIGURE 8 shows an enlarged detail of the pressure 

member 41 and the long side of rectangular slot 42 over 
which it is pressed. This long side of slot 42 is formed 
with a high point at its middle by the convergence of slot 
edges 44 and 46. Pressure member 41 is a channeled 
bar which runs almost the length of the long side of slot 
42 and has a ñat serrated face 48 parallel to the serrated 
face 49 on snubber bar 40. When under tension, the belt 
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forces the serrated face 49 of snubber bar 40 towards the 
serrated face 48 of pressure member 41. These serrated 
faces 49 and 48 grip the belt web between them so that 
the greater the tension force on the belt, the greater the 
grip on the belt by these elements. The pressure mem 
ber 41 is pressed over the slot edges 44 and 46 along its 
channel 47. The channel bottom just touches the high 
point formed by converging edges 44 and 46. The press 
of the channeled bar 41 over these edges is such that the 
bar is capable of being bent to slide further over these 
edges on both sides of the lhigh point formed by their 
convergence when a predetermined suñîcient force is ap 
plied to the serrated face 48. 

In FIGURES 2 and 8, the operation and effect of the 
belt and the pressure member 41 are described as fol 
lows: Initially, the serrated gripping faces 48 and 49 of 
these elements are essentially straight and parallel. 
When the belt is tensioned under heavy load, the snubber 
bar 40 is forced towards the pressure member 41. The 
load on the belt web is anchored between these serrated 
gripping faces. At the same time the load on the belt 
causes the snubber bar 40 to press the belt against the 
face 48 of the pressure member 41 with considerable 
force. It has been observed that when the force on the 
belt at the gripping faces 48 and 49 and the force on the 
face 48 reach suñicient proportions, the pressure mem 
ber 41 will bend on both sides of the high point formed 
by edges 44 and 46. The gripping face 48 of pressure 
member 41 becomes essentially curved. It has further 
been observed that as a result of the bending of the pres 
sure bar, the belt web (as distinguished from the buckle) 
will withstand greater loads before failure. In some tests, 
the increase in load carrying capacity has been as much as 
2,500 lbs. on a belt of standard dimensions. The best 
results have been obtained when the edges 44 and 46 are 
each angled at about 3 degrees from what would other 
wise be a flat edge. 

Reference to FIGURES 2, 3 and 7 will best explain 
the operation of the locking portions of the buckle. In 
the locked position, the cover lever 12 rests flat on the 
overhanging plates 23 and 24 of the buckle member 
11. In this position the driving portion 30 of the cover 
lever 12 acts as a stop for the actuating arms 51 and 
52 of the locking dogs 16 and 17 when the buckle mem 
ber 10 is not engaged. The dogs 16 and 17 are biased 
by spring 27. The locking portions 52 and 53 of the 
dogs 16 yand 17 are at their closest positions relative to 
each other. At or near this position the dogs will engage 
the locking notches 28 and 29 on buckle member 10. 
The buckle members 10 and 11 are positive locked for 
substantially direct center line loading, through the buckle 
member 10, through the locking dogs 16 and 17, through 
the high shear pivot pins 18 and 19 which are anchored 
at top and bottoms (for double shear strength) and 
through the rear portion of the base plate 20. This 
arrangement for compact locking and center line load 
ing provides a buckle of very high strength characteris 
tics. Tests on steel buckles have shown that the buckle 
will withstand forces in excess of 7,500 lbs. 
To release the buckle member 10 from buckle mem 

ber 11, the cover lever 12 is lifted at its tip portion 1S. 
Because very thin buckles are obtainable with the hori 
zontal locking mechanism of this invention, the driving 
portion 30 of the cover lever can get down in a very 
short distance to the actuating arms 50 and 51 of locking 
dogs 16 and 17. This provides a high mechanical ad 
vantage for the lever. Mechanical advantages of 7:1 
and 8:1 are realized. As a result, a small release force 
is required at the tip portion 15. Release forces in the 
range of 8 lbs. are sufficient whereas the average for 
most buckles is considerably higher. When the cover 
lever 12 is tilted upward, the driving portion 30 pivots 
against the actuating arms 50 and 51 of dogs 16 and 
17 and causes the dogs to rotate so that their locking 
portions 52 and 53 increase in distance from each other. 
At a predetermined point, this distance exceeds the largest 
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transverse dimension of the end portion of buckle mem 
ber lfl and the buckle member is released. 
The elements opening onto the mouth of buckle mem 

ber 11, into which buckle member 10'is inserted, are 
arranged to lead the end portion of buckle member 10 
into the space between locking dogs 16 and 17. The tip 
portion 15 and the ends 14 of overhanging plates 23 
and 24 are angled towards the locking space. The for 
ward surface portion of the dogs 16 and 17 and the for 
ward surface portion of buckle member 10 are angled 
and curved respectively to aid lead in. Furthermore, 
these surfaces 'are smooth to slide Iagainst each other 
and cooperate upon insertion of buckle member 10 to 
force the locking portions 52 and 53 of the dogs 16 and 
17 further apart to permit the forward end of buckle 
member 10 to enter the space therebetween for positive 
locking. Shoulders 54 and 55 of buckle member 10 
butt up against the side walls 22 and 21 of buckle mem 
ber 11 and keep the buckle member 11 from racking 
and prematurely disengaging. 
Although the invention has been described herein with 

reference to specific embodiments, ma-ny modifications 
and variations therein will occur readily to those skilled 
in the art. Accordingly, such variations and modifica 
tions are included within the intended scope of the in 
vention as defined in the following claims. 

I claim: 
1. A buckle comprising separable first and second belt 

engaging coupling members, said first coupling member 
having a base plate, a pair of pivot members extending 
from said base plate, a pair of locking members rotatably 
mounted on said pivot members and having locking 
portions adapted to move relative to each other between 
respective locking and releasing positions for said second 
coupling member, bias means engaging said locking mem 
bers for biasing said locking portions towards the said 
locking position, and a plate-like lever member pivotably 
connected to said first coupling member and positioned 
outside said first coupling member and having a fiat driv 
ing portion extending into the interior of said first cou 
pling member and disposed to engage and induce rotation 
of said locking members to move said locking portions 
towards said releasing position in opposition to said bias 
and said second coupling member having a portion there 
of adapted for locking engagement with said locking 
portions. 

2. A buckle comprising separable first and second belt 
engaging buckle members, said first buckle member hav 
ing a base plate, a pair of locking members mounted to 
rotate substantially parallel to said base plate and hav 
ing locking portions thereon adapted to move relative 
to each other between positions for respectively locking 
and releasing said second buckle member, bias means 
engaging said locking members for biasing said locking 
portions thereon towards said locking position, and plate 
like lever positioned to over-lie said base plate and con 
nected to pivot on said first buckle member and having 
flat driving means thereon which extends into the interior 
of said first buckle member and is disposed to engage 
said locking member and induce rotation of said locking 
portions thereon towards said releasing position, said 
second buckle member being adapted for locking engage 
ment with said locking portions. 

3. A seat belt including belt portions and a buckle 
for connecting said belt portions, -said buckle comprising 
first and second belt engaging buckle members, said first 
buckle member comprising a ‘base plate, a pair of locking 
members mounted to rotate substantially parallel to said 
base plate and close thereto, said locking members each 
having a locking portion thereon which move towards 
and away from each other dependent upon the rotation 
of said locking members for respectively locking and 
releasing said second buckle member; bias means engag 
ing said locking members to bias said locking portions 
towards each other for engaging said second buckle mem 

10 

20 

30 

35 

40 

50 

55 

60 

65 

70 

75 

6 
ber therebetween and a plate-like lever member pivotably 
attached to said first buckle member and positioned to 
over-lie said base plate and having driving means which 
extend into the interior of said first buckle member and 
disposed to engage and induce rotation of said locking 
member to move said locking portions away from each 
other for releasing said second buckle member, said 
second buckle member having a portion adapted to 
induce movement of said locking portions away from 
each other to permit entry therebetween of said por 
tion and for locking engagement along its sides by said 
locking portions. 

4. A seat belt according to claim 2 in which the belt 
engaging portion of at least one buckle member com 
prises a snubber member slidable in a slot in said buckle 
member, said beltV passing through said slot, the edge 
of said slot towards which said snubber member slides 
for belt engagement having a high part on the mid por 
tion thereof, a pressure member positioned over said 
edge including said high part and adapted to bend about 
said high part when under load. 

5. A buckle according to claim 1 in which said lever 
member includes a first plurality of tabs angularly ex 
tending from the pivot end thereof into receiving places 
in said first coupling member, and a second plurality of 
tabs extending from said pivot end at a lesser angle 
into receiving places in said first coupling member, said 
tabs cooperating with said receiving places to hold said 
lever member to said first coupling member at any pivot 
position. 

6. A seat belt according to claim 1 in which said 
locking members have smooth surfaces thereon adapted 
and disposed for leading said portion of said second 
coupling member into entry between said locking por 
tions, and said second coupling member having smooth 
surfaces thereon adapted and disposed to cooperate with 
said smooth surfaces for lead in. 

7. A buckle comprising a first buckle member adapted 
for locking engagement with a second buckle member, 
said first buckle -member comprising a base plate having 
a substantially flat portion thereon, a pair of pivot mem 
bers extending substantially normally from said fiat por 
tion, a pair of locking members mounted on said pivot 
members to rotate substantially parallel to said flat por 
tion, each of said locking members comprising a dog 
arm and an actuating arm, said dog arms being disposed 
opposite each other; bias means engaging said locking 
members for urging rotation of said dog arms towards 
each other and a plate-like lever member pivotably con 
nected to said first buckle member and positioned out 
side said first buckle member and having a fiat driving 
portion extending into the interior of said first buckle 
member and disposed to contact and induce rotation of 
said actuating arms to rotate said dog arms away from 
each other, said second buckle member having notched 
places along the sides thereof for locking engagement 
With said dog arms. 

8. A buckle comprising a first buckle member adapted 
for locking engagement with a second buckle member, 
said first buckle member comprising a base plate having 
a substantially fiat portion thereon, a pair of locking 
members mounted to rotate substantially parallel and 
close to said fiat portion, each of said locking mem 
bers comprising a dog arm and an actuating arm, said 
dog 'arms being disposed opposite each other; bias means 
engaging said locking members for urging rotation of 
said dog arms into locking engagement with said second 
buckle member, and a plate-like lever member pivotab-ly 
attached to said first buckle member and positioned 
to over-lie said base plate and having fiat driving means 
extending into the interior of said first buckle member 
and disposed to contact and induce rotation of said ac 
tuating arms in opposition to said bias for releasing said 
second buckle member from locking engagement, said 
second buckle member having a portion thereof of a 
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design adapted for locking engagement with said dog 
arms. 

9. A buckle according to claim 7 in which said first 
buckle member has opposed side walls along said flat 
portion, said plate-like lever member extending over said 
ñat portion between each of said side walls, each of 
said pivot members extending between said flat portion 
and said lever member, each of said locking members 
being positioned near respective ones of said side walls 
and between said îlat portion and said lever member. 

10. A belt, a buckle for said belt comprising separable 
buckle members, belt engaging means on at least one 
of said buckle members comprising a snubber bar posi 
tioned transverse to the web face of said belt and slidable 
in a slot in said buckle member, said belt passing through 
said slot, the edge of said slot ‘transverse to said web 
face towards which said snubber bar slides for belt 
engagement having a high part on the intermediate por 
tion thereof, a channeled pressure member positioned 
over said edge including said high part and adapted t0 
bend about said high part when under load. 

11. In a buckle, belt engaging means comprising a 
snubber member slidable in a slot in said buckle, said 
belt passing through said slot, the edge of said slot 
towards which said snubber member slides for belt 
engagement having a high part on the mid portion there 
of, a pressure member positioned over said edge includ 
ing said high part and adapted to bend about said high 
part when loaded along its length. 

12. A buckle comprising separable first and second 
belt engaging buckle members, said ñrst buckle member 
having a base plate, a pair of locking members mounted 
to rotate substantially parallel to said base plate and hav 
ing locking portions thereon adapted to move relative 
to each other between positions for respectively locking 
and releasing said second buckle member, bias means 
engaging said locking members for biasing said locking 
portions thereon towards said locking position, and lever 
means connected to pivot on said ñrst buckle member 
and having a driving portion thereon disposed to engage 
said locking members and induce rotation of said locking 
portions thereon towards said releasing position, said 
second buckle member being adapted for locking engage 
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ment with said locking portions, said belt engaging por 
tion of at least one buckle member comprises a snubber 
member slidable in a slot in said buckle member, said 
belt passing through said slot, the edge of said slot towards 
which said snubber member slides for belt engagement 
having a high part on the mid portion thereof, a pres 
sure member positioned over said edge including said 
high part and adapted to bend about said high part when 
under load. 

13. A buckle comprising separable first and second 
belt engaging coupling members, said ñrst coupling mem 
ber having a base plate, a pair of pivot members ex 
tending from said base plate, a pair of locking members 
rotatably mounted on said pivot members and having 
locking portions adapted to move relative to each other 
between respective locking 'and releasing positions for 
said second coupling member, bias means engaging said 
locking members for biasing said locking portions towards 
the said locking position, and a lever member pivotably 
connected to said ñrst coupling member and having a 
driving portion disposed to engage and induce rotation 
of said locking members to move said locking portions 
towards said releasing position in opposition to said bias 
and said second coupling member having a portion there 
of adapted for locking engagement with said locking por 
tions, said lever member includes a ñrst plurality 0f tabs 
angularly extending from the pivot end thereof into re 
ceiving places in said ñrst buckle member, and a second 
plurality of tabs extending from said pivot end at a lesser 
angle into receiving places in said first buckle member, 
said tabs cooperating with said receiving places to hold 
said lever member to said ñrst buckle member at any 
pivot position. 
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