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[5 7] ABSTRACT 

An adjustably biased ski binding which provides a 
combination of safety features which permit the re 
lease of the ski in the pitch and yaw planes at mo 
ments less than those ordinarily resulting in injury, 
The binding permits easy, step-in entry and allows exit 
by either a pivoting or twisting movement. 

19 Claims, 12 Drawing Figures 





3,805,613 PATENTEU SEP 1' 6 I975 

SHZET 2 BF 5 







3,905,613 PATENTEU SEP 1 6 I975 

235 

6 / 2 

FIG.|2 



3,905,613 
ll 

SKI BINDING 
The increased popularity of skiing has resulted in an 

overall increase in skiing injuries. Since most skiing in 
juries stem from a twisting action applied to the skier‘s 
leg during falls, many ski bindings have been developed 
in an effort to reduce serious injuries by improving 
binding release. Currently, the Americal Society for 
Testing Materials has a committee dealing with stan 
dards for the safety certi?cation of ski bindings in an 
effort to establish a basis for the comparison of ski 
bindings. 
Major criteria for a safer ski binding include the fol 

lowing: 
1. The ski binding should be simple to install and 

should have a de?nitive adjustment scale based upon 
the bending and twisting loads that might be applied. It 
should be as free as possible from errors that might be 
made in improper installation or adjustment, such as 
the jamming or hanging up of the boot on parts of the 
binding. 

2. The ski binding should have features to compen 
sate for the inexperience of novice skiers with respect 
to both their lack of skiing ability and their lack of fa 
miliarity with the equipment. 

3. The binding should not release under short 
duration, impulsive loads which occur during con 
trolled, but sometimes excessively hard, ski maneuvers. 
Or, more simply, the binding should have “anti-shock” 
features. . 

4. The binding release should be as independent as 
possible of the boot and ski shape, ?exure and material. 

5. Putting on and taking off the ski binding should 
cycle the release mechanism. Ideally, the binding 
should permit taking off by simply twisting the leg 
slowly without causing discomfort. 

It is an object of this invention to provide a ski bind 
ing incorporating these criteria and thereby having an 
increased likelihood of release under injury producing 
stress conditions. 

It is a further object to provide an adjustable degree 
of bias force for retaining the skis in order to accommo 
date different skier sizes and skill. 

It is an additional object to provide a binding which 
permits easy entry and exit with no requirement of 
cocking and uncocking and which can be readily re 
moved in the case of an injury. 

It is a still further object to provide a binding whose 
center line of rotation in twist release is close to or c0 
incident with the tibia such that the torque required to 
release the binding is independent of the point of appli 
cation of lateral forces. 

It is a still further object to provide a binding which 
secures the boot at the full width of the ski to provide 
a high degree of edge control. 

It is an additional object to provide a binding which 
secures the boot in such a manner that the boot is not 
compressed between the toe and heel pieces during 
‘deep ?exure of the ski whereby the required release is 
not prevented by jamming. 

It is a still further object to provide a binding which 
secures the boot laterally under or close to the tibia 
such that steering or control forces applied by the skier 
do not tend to release or act to release the binding. 
These objects, and others as will become apparent 

hereinafter, are accomplished by the present invention. 
Basically the present invention provides a ski binding 

having means for securing the heel portion and the toe 
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portion of a ski boot to a ski. The means for securing 
the heel portion include a boot-carried retention mem 
ber which coacts with a yoke secured to the ski and the 
means for securing the toe portion includes a toe piece 
secured to the ski. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a fuller understanding of the present invention, 
reference should now be had to the following detailed 
description thereof taken in conjunction with the ac 
companying drawings wherein: 
FIG. 1 is an isometric view of a ski binding in its oper 

ative condition; 
FIG. 2 is an exploded view of the yoke; 
FIG. 3 is an isometric view of the toe pad; 
FIG. 4 is a partially sectioned, exploded view of the 

toe piece; 
FIG. 5 is a partially sectioned view through the heel 

retaining structure of the ski binding in its operative 
condition; 
FIG. 6 is a view of the retainer for retaining the boot 

carried retention member of FIG. 5; 
FIG. 7 is a partially sectioned view of a ?rst modi?ed 

retainer and boot-carried retention member; 
FIG. 8 is a partially sectioned view of a second modi 

?ed boot-carried retention member; 
FIG. 9 is an exploded view of a ?rst modi?ed yoke; 
FIG. 10 is an isometric view of a portion of a ski bind 

ing employing a second rm di?ed yoke and a ?rst modi 
?ed toe piece; 
FIG. 11 is an exploded view of a second modi?ed toe 

piece; and 
FIG. 12 is a side view of a ski binding in its operative 

position. 

DESCRIPTION OF THE PREFERRED 
EMBODIIVIENTS 

In FIG. 1, the numeral 10 generally designates a ski 
binding by which a ski boot 12 is secured to a ski 15. 
The toe portion of sole 13 of ski boot 12 is secured to 
the ski 15 by toe piece 16. The heel portion of the ski 
boot 12 is secured to the ski 15 by the coaction of a 
boot-carried retention member generally designated 18 
with the yoke generally designated 19. A run-away 
strap 21 is provided to prevent loss of the ski after a 
binding release. 
FIGS. 2-4, taken together, show all of the hardware 

of the ski binding 10 which is secured to the ski 15. Re 
ferring ?rst to FIG. 2, the yoke 19 which includes a 
base plate 23, a trunnion member 26 and a cover plate 
28 is secured to a ski by screws or other suitable means 
(not shown). Cover plate 28 has a flat surface 29 and 
a sloped surface 30 which form supporting edge 31. A 
recess 32 is located in cover plate 28 for receiving and 
positioning trunnion member 26 on fulcrum de?ning 
elevated portion 24 of base plate 23. Trunnion member 
26 has upwardly extending arm portions 34 for receiv 
ing trunnion seats 35. Trunnion seats 35 have ?rst and 
second relieved portions 36 and 37, respectively, and 
a cylindrical portion 39 having a groove 40 and a 
screwdriver or coin receiving slot 41. Cylindrical por 
tion 39 is inserted through a bore 43 in arm portion 34 
and is secured in place by a bowed E-ring 44 or other 
suitable spring type clip which is received in groove 40. 
A spacer member 46 is placed between arm portion 34 
and either trunnion seat 35 or E-ring 44 to provide an 
adjustment to the binding. In order to properly orient 
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relieved portions 36 and 37, a bore having portions 
47a, 47b and 47c in members 46, 34 and 35, respec 
tively, is provided for receiving removable pin 48. A 
bore 49 is provided in at least one of the arm portions 
29 for attaching a run-away strap. 
FIG. 3 illustrates a toe pad 50 for supporting the ball 

of the skier’s foot and for providing a fulcrum and/or 
pivot point for entry, exit and release of the ski binding. 
Toe pad 50 is glued or otherwise suitable secured to the 
ski and is made of a material having suitable coefficient 
of friction properties. Depending upon the conditions 
of use, suitable material for toe pad 50 include Te?on 
and stainless steel. 
Referring to FIG. 4, toe piece 16 includes a base 

plate 52 adapted to be secured to a ski and including 
tabs 53 and 54 having aligned bores 53a and 54a, re 
spectively, therethrough. Toe clamp member 56 de 
?nes a chamber 57 including end walls 48 and 59 hav 
ing aligned bores 58a and 59a respectively. When toe 
piece 16 is assembled, spring 60 and tab 54 are located 
in chamber 57 and threaded spring pin 61 passes seri 
ally through bores 53a and 58a, spring 60, bore 54a and 
is threaded into threaded bore 59a. Toe clamp member 
56 further includes a slot 63 for receiving a rub strip 64 
made of Te?on or some other suitable material and 
having a shallow V in edge 65 which engages sole 13 
of boot 12. Bores 67 are provided in toe clamp member 
56 to permit access to the screws securing base plate 52 
to the ski. A recess 68 in the top of toe clamp member 
56 is provided for actuation by the tip of a ski pole as 
will be explained in detail below. 
As best shown in FIG. 5, the trunnion seats 35 of the 

yoke 19 each receive the semispherical head of a re 
spective piston element 70 of the boot-carried reten 
tion member 18 in a recess located therein. Piston ele 
ments 70 are located in tubular member 71 which has 
crimped ends to keep the piston elements 70 located 
therein. Spring 73 biases the piston elements 70 out 
wardly and into engagement with the trunnion seats 35 
in the operative position of the binding. The removable 
and replaceable boot-carried retention member 18, 
which is in the form of a plunger or detent, is held in 
place in the boot 12 by means of retaining rings 76 
which are best shown in FIG. 6. 
FIG. 7 illustrates a modi?ed boot-carried retention 

member similar to that of FIG. 5 and corresponding 
structure has been numbered 100 higher. Modi?ed 
boot-carried retention member 118 includes a tubular 
member 171 having shoulders 173 which are engaged 
by spring clips 177 for retaining retention member 118 
in boot 1 12. Retention member 118 is otherwise identi 
cal to retention member 18 in structure and function. 
FIG. 8 illustrates a second modi?ed boot-carried re 

tention member whose structure has been numbered 
200 higher than that of the corresponding structure of 
FIG. 5. Boot-carried retention member 218 includes a 
threaded shaft member 279 which is received in the ski 
boot 212 and extends outwardly therefrom. Ball mem 
bers 270 are threaded into shaft member 279 and are 
received into sockets 280 which are spaced from boot 
212 by spacers 282. Threaded shaft member 279 passes 
loosely through sockets 280 and spacers 282 so as to 
accommodate any irregularities as from the shape of 
the boot 212. ' 

FIG. 9 illustrates a modi?ed yoke whose structure 
has been numbered 100 higher than that of the corre 
sponding structure of FIG. 2. The modi?ed yoke 119 
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includes member 120 having a base portion 123 and a 
trunnion portion 126 which are connected by portions 
124 which support trunnion portion 126 above base 
portion 123 and the underlying ski. Yoke 119 further 
includes a cover plate 128 having a supporting edge 
131. Yoke 119 is otherwise similar to yoke 19 of FIG. 
2 in structure and function. 
FIG. 10 illustrates a ski binding employing a modi?ed 

yoke and toe piece whose structure has been numbered 
200 higher than that of the corresponding structure of 
FIGS. 2-4. Yoke 219 differs from yoke 19 of FIG. 2 in 
that cover plate 228 includes a portion 233 which func 
tions in the manner of a shoehom when entering the ski 
binding. Portion 233 has apertures 249 therein for se 
curing a run-away strap. Although portion 233 has 
been shown integral with cover plate 228, a separate 
member could be provided. Toe piece 216 differs from 
toe piece 16 of FIG. 4 in that base plate 252 has been 
extended and has toe pad 250 located thereon. Yoke 
219 and toe piece 216 are otherwise similar to yoke 19 
of FIG. 2 and toe piece 16 of FIG. 4 in structure and 
function. 
FIG. 1 1 illustrates a second modi?ed toe piece which 

is similar to toe piece 216 of FIG. 10 and structure has 
been labeled 100 higher than the corresponding struc 
ture of FIG. 10. The toe piece 316 and toe pad 350 
coact to correct for bowleggedness or other anatomical 
characteristics of a skier which tend to inhibit proper 
edge control of the ski. Base 352 is canted to accom 
modate a bowlegged skier by correcting for his normal 
stance which would normally cause di?iculty in edge 
control. 
FIG. 12 illustrates the support structure of the ski 

binding 10 of FIGS. 1—5. Ski boot 12 rests on support 
ing edge 31 of cover plate 28 and on toe pad 50. Ski 
boot 12 is held in position by the rub strip 64 of toe 
piece 16 which engages sole 13 and by the coaction of 
yoke 19 and boot-carried retention member 18. 

OPERATION 

AS is best shown in FIG. 4, spring 60 acts against end 
wall 58 and tab 54 to bias toe clamp member 56, and 
thereby rub strip 64, rearwardly. Under normal skiing 
conditions, the upper surface of ski 15, upon which the 
binding 10 is located, may ?ex between a convex and 
a concave surface with resultant changes in the dis 
tance between the yoke 19 and toe piece 16. These 
changes in the distance between the yoke 19 and the 
toe piece 16 are accommodated by the movement of 
member 56 against the bias of spring 60. 
Referring to FIGS. 5 and 12, entry to the ski binding 

of FIGS. 1-5 is achieved by inserting the toe portion of 
sole 13 beneath rub strip 64 and rolling the foot so that 
one of the piston elements 70 is located in its corre 
sponding trunnion seat 35. The other piston element 70 
will be aligned with relieved portion 36 and entry can 
be completed by stepping down. Entry will inherently 
occur in this manner even if the skier steps down before 
one of the piston elements 70 is seated in its corre 
sponding trunnion seat since entry of one piston ele 
ment will occur before entry of the other piston ele 
ment. Trunnion member 26 which is supported by ful 
crum de?ning elevated portion 24 of base plate 23 can 
?ex downwardly and outwardly to permit easy entry. 
Yokes 119 and 219 of FIGS. 9 and 10, respectively, 
would similarly function to permit entry. In addition, 
portion 233 of yoke 219 would function in the manner 
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of a shoehorn in further acting to guide the boot 
carried retention member into trunnion‘seats 235. 

In exiting from the ski binding 10 of FIGS. 1-5, a ski 
pole (not shown) may be inserted into recess 68 to 
force toe clamp member 56 forward to thereby free the 
toe portion of sole l3. As'best seen in FIG. 12, the toe 
portion of boot 12 may then be rotated upwardly caus 
ing the sole 13 of boot 12 to engage the rear ‘portion of 
cover plate 28 which provides a fulcrum for pitch plane 
release upon continued upward movement of_the toe 
portion of ski boot 12. Release takes place through 
flexure of trunnion member 26 and/or compression of 
the coating boot-carried retention member 18. Alter 
natively, with a properly biased boot-carried retention 
member 18 and a proper spacing of the trunnion seats 
35, release may be had by twisting the ski boot 12 par 
allel to the plane of the ski. . 

Under skiing conditions, if the skier tends. to fall for 
ward in the pitch plane, the toe pad 50 will serve as a 
fulcrum for the moment arm of the forces applied at 
the yoke 19 due to the falling motion of the skier. In the 
case of a fall in the yaw plane, the twisting forces ap 
plied to the skier’s leg would be transmitted to the bind 
ing causing spring 60 to yield and the yielding of spring 
74 and/or the flexure of trunnion member 26 to cause 
release of the binding. As noted above, spacer mem 
bers 46 can be used to adjust the effective biasing force 
of spring 74 by placing none, one or bothof the spacer 
members 46 on the inside of trunnion member 26. Ad 
ditionally, boot-carried retention member 18 may .be 
replaced with one having a different spring bias. 
The modi?ed yokes and toe pieces are compatible in 

all combinations employing the boot-carried retention 
members of FIGS. 5 and 7 and exit will be as described 
above. If, however, the boot-carried retention member 
218 of FIG. 8 is employed, flexure of the trunnion 
member employed is necessary for exit as well as for 
entry. Where retention member 218 is used, the trun 
nion member must be suitably designed to act as the re 
lease spring as by the use of springier material and/or 
by the use of lighter stock. 

If injury should occur without release having taken 
place, as best shown in FIGS. 2 and 5, pin 48 may be 
withdrawn from trunnion member 26. A screwdriver or 
coin may then be inserted into slot 41 and trunnion seat 
35 rotated 180° to locate the relieved portion 37 such 
as to facilitate exit due to the greater depth of the re 
lieved portion 37. Only one of the trunnion. seats 35 is 
shown as having a pin 48 with the other trunnion seat 
?xed as by a pin, not shown, but, if desired, both trun 
nion seats 35 may be adapted to be rotated to facilitate 
exit in the case of an injury. 
Although a number of modi?cations of the toe piece, 

yoke and boot-carried retention member have been de 
scribed, any combination of toe piece, yoke and boot— 
carried retention member may be employed with the 
quali?cation that the material and/or dimensions of the 
yoke member may have to be modi?ed to provide the 
required springiness necessary with the boot-carried 
retention member 218 of FIG. 8. 
Although preferred embodiments of the present in 

vention have been illustrated and described, other 
changes will occur to those skilled in the art. For exam 
ple, the mechanical spring 74 may be replaced by a 
?uid spring, or by a damped spring which would be ve 
locity sensitive to reduce the possibility of inadvertent 
release of the binding. It is therefore intended that the 
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6 
scope of the present invention is to be limited only by 
the scope of the appended claims. 
I'I claim: _ , 
1. In combination, a ski boot, and step-in binding 

means for securing toe and heel portions of said boot 
to ‘a ski, said step-in binding means comprising: 

toe piece means adapted to be secured to a ski for en 
_ gaging said toe portion of said ski boot; 
yoke means adapted to be secured to a ski at a posi 

‘ tion beneath the heel portion of said ski boot and 
‘including a resiliently deformable trunnion portion 
having two upwardly extending arms, and two 
members de?ning facing seats which are supported 
by said arms; and 

boot-carried retention means extending outwardly of 
said heel portion of said boot and adapted to en 
gage said facing seats by causing the resilient defor 
mation of said trunnion portion and to thereby per 

. , mitstep-in entry of said binding means and releasi 

bly securing said ski boot therein. 
2. ‘The combination as de?ned in claim 1 wherein at 

least one of said members de?ning facing seats has a 
?rst relieved portion and a second, deeper, relieved 
portion spaced 180° from said ?rst relieved portion, 
and includes means for selectively positioning said ?rst 
and second relieved portions. 

3. .The combination as de?ned, in claim 1 wherein 
said binding means includes a toe pad located for sup 
porting the toe portion of said boot. 

4. The combination asde?ned in claim 3 wherein 
said toe piece means includes a base plate and said toe 
pad is located on said base plate. 

5. The combination as de?ned in claim 4 wherein 
said base plate is canted. 

6. The combination as de?ned in claim 1 wherein 
said yoke means includes an upwardly extending mem 
ber which serves to guide said boot into said binding 
means and includes means for attaching a run-away 
strap. 

7. The combination as de?ned in claim 1 wherein 
said boot-carried retention means includes a tubular 
member containing two piston elements biased for en 
gaging said facing seats, and means removable securing 
said tubular member in said boot. 

8. The combination as de?ned in claim 7 wherein a 
spring movably biases said piston elements into engage 
ment with said facing seats. 

9. The combination as de?ned in claim 1 wherein 
said boot-carried retention means includes a pair of 
generally spherical members ?xedly attached to a rod 
extending through said boot and which engage said fac 
ing seats. 

10. The combination as de?ned in claim 9 wherein 
resilient deformation of said trunnion portion permits 
entry to and exit from said binding means. 

11. The combination as de?ned in claim 1 wherein 
said yoke means includes a portion supporting said heel 
portion of said boot. 

12. The combination as de?ned in claim 1 wherein 
said toe piece means includes means for guiding said 
ski boot into said binding means and for preventing up 
ward release of said toe portion of said ski boot. 

13. The combination as de?ned in claim 1 wherein 
said yoke means includes means for mounting said 
trunnion portion such that less force is required to resil 
iently deform said trunnion portion for entry of said 
binding means than for release of said binding means. 
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14. The combination as de?ned in claim 1 wherein 
said yoke means includes means for mounting said 
trunnion portion such that initial movement of said ski 
boot from said binding means starts only after the ap 
plication of a predetermined force. 5 

15. In combination, a ski boot, and binding means for 
securing toe and heel portions of said boot to a ski, said 
binding means comprising: 
toe piece means adapted to be secured to a ski for re 

siliently engaging said toe portion of said ski boot; 
yoke means adapted to be secured to a ski and in 
cluding a resiliently deformable trunnion portion 
having two arms, and two members de?ning facing 
seats which are supported by said arms, at least one 
of said members de?ning facing seats having a ?rst 
relieved portion and a second, deeper, relieved 
portion spaced 180° from said ?rst relieved por 
tion, and including means for selectively position 
ing said ?rst and second relieved portions; and 

boot-carried retention means extending outwardly of 20 
said heel portion of said boot and adapted to en 
gage said facing seats by causing the resilient defor 
mation of said trunnion portion and to thereby per 
mit step-in entry of said binding means. 

16. In combination, a ski boot, and binding means for 25 
securing toe and heel portions of said boot to a ski, said 
binding means comprising: 
toe piece means adapted to be secured to a ski for re 

siliently engaging said toe portion of said ski boot; 
yoke means adapted to be secured to a ski and in 
cluding a resiliently deformable trunnion portion 
having two arms, and two members de?ning facing 
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seats which are supported by said arms and an up 
wardly extending member which serves to guide 
said boot into said binding means and including 
means for attaching a run-away strap; and 

boot-carried retention means extending outwardly of 
said heel portion of said boot and adapted to en 
gage said facing seats by causing the resilient defor 
mation of said trunnion portion and to thereby per 
mit step-in entry of said binding means. 

17. In combination, a ski boot, and binding means for 
securing toe and heel portions of said boot to a ski, said 
binding means comprising: 
toe piece means adapted to be secured to a ski for en 
gaging said toe portion of said ski boot; 

yoke means adapted to be secured to a ski and in 
cluding a resiliently deformable trunnion portion 
having two arms, and two members de?ning facing 
seats which are supported by said arms; and 

boot-carried retention means extending outwardly of 
said heel portion of said boot and including a pair 
of generally spherical members ?xedly attached to 
a rod extending through said boot and adapted to 
engage said facing seats by causing the resilient de 
formation of said trunnion portion and to thereby 
permit step-in entry of said binding means. 

18. The combination as de?ned in claim 17 wherein 
resilient deformation of said trunnion portion permits 
entry to and exit from said binding means. 

19. The combination as de?ned in claim 12 wherein 
said toe piece means includes means for resiliently en 
gaging said toe portion of said ski boot. 

* * * * * 
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