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[5 7 ] ABSTRACT 

The safety release ski boot system comprises a ski 
boot having a boot upper body, a ?xed upper sole at 
tached to the upper body, a detachable lower sole re 
leasably secured to the upper sole, and a safety release _ 
mechanism contained within the detachable lower sole 
which releasably secures the lower sole to the fixed 
upper sole of the ski boot. The safety release mecha 
nism comprises at least two rotatable latch members 
one of which is pivotally mounted at the forward end 
and another of which is pivotally mounted at the rear 
ward end of the lower sole. Each latch member is ro 
tatable about its pivot axis from a lowermost ski boot 
release position to an uppermost ski boot engaging po 
sition and return. Separately adjustable spring means 
engage each rotatable latch member at a pivot point 
eccentric with'respect to the pivot axis of the latch 
member. Each rotatable latch member is urged by the 
adjustable spring means associated therewith to its ski 
boot engaging position when the eccentric pivot point 
is positioned below the pivot axis of the latch member 
and is urged .to its ski boot release position when the 
eccentric pivot point is positioned above the pivot axis 
of the latch member. ' 

18 Claims, 19 Drawing Figures 
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SAFETY RELEASE SKI BOOT SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to ski boots having a safety re 

lease device that automatically releases the ski boot 
from its ski in the event of an accident when skiing. 

2. Prior Art 

It is essential, when skiing, that a skier be able to con 
trol accurately the movement of his skis through move 
ment of the skier’s legs. Such control is in large part 
made possible by the snug ?t and restrictive support of 
the skier’s ankle and lower leg provided by the ‘ski 
boots worn by the skier. In addition it is necessary that 
each ski boot be ?rmly secured to its ski in order to 
provide the required control of the skis. However, ski 
boots that are too ?rmly attached to the skis can cause , 
serious injury to the skier in event of an accidental fall 
on the ski slopes. Therefore, skis and ski boots are ordi 
narily provided with elaborate safety release bindings 
which are intended to ?rmly secure the ski boot to the 
skis in normal use and to release the ski boot when sub 
jected to the unusual stresses which occur when a skier 
falls. The design of a ski binding which ?rmly secures 
the ski boot to the ski yet releases the ski boot in event 
of an accidental fall present contradictory problems 
which are not easily resolved. ' 

To maintain secure binding of boot to ‘ski, the safety 
release binding places the boot sole under longitudinal 
and vertical compression. That is, conventional bind 
ings generally have projections or spring loaded mem 
bers that engage the toe and the heel of the boot sole 
and that strongly restrain longitudinal and vertical 
movement of the boot with respect to the ski. The mag 
nitude of this longitudinal and vertical restraint is a 
function of the longitudinal and vertical compressive 
forces exerted by the binding on the toe and heel of the 
ski boot, and it requires careful adjustment of these 
compressive forces to achieve the proper balance be 
tween secureness of the binding and ease of release. 
However, the degree of longitudinal and vertical com 
pression will increase ‘or decrease with small changes in 
the distance between toe and heel binding units caused 
by vertical ?exing of the ski when skiing over uneven 

2 
to the point where there is no shock absorbance and _ 
the release function is severely restricted. Recent de 
velopments in “plate” type bindings overcome the boot 
sole compression problem by securing a plate to the 
bottom of the boot sole, and compression required for 
boot retention is borne by the plate.'These bindings 
also have a torque-initiated release based on a pivot 
point at the heel or under the toe. Straight forwards and 
backwards release, and straight sideways release, with 
out a strong vertical component force, are restricted 
due to the positioning of binding components at the toe 
and heel of the boot sole. Safety straps are used to con 
nect the skier’s leg or boot very loosely to the ski to 
prevent loss of a ski during an accidental fall. Currently 
used safety straps allow the released ski to swing freely 
during a fall, and as a result many serious injuries have 
occured due to the sharp edges of the ski hitting the 
falling skier. - 

After an intensive investigation into the aforesaid 
problem of providing an efficient ski boot and skier sys 
tem while at the same time providing the system with 

. effective safety release capabilities, we have devised a 

25 

35 

45 

terrain. Moreover, in order to sustain this compression, 
ski boot soles are normally very strong and rigid. 
To maintain proper release characteristics while ski 

ing over uneven terrain the varying compression of the 
boot sole must be compensated for by longitudinal mo 
tion of the binding mechanism, referred to as shock ab 
sorbance, and by placing of anti-friction pads under the I 
toe and/or heel of the boot. In order for, the safety re 
lease mechanism to function, the longitudinal and ver 
tical compression against the sole and the longitudinal 
shock absorbing movement of the mechanism must be 
overcome. As a result, safety release mechanisms com 
monly require a twisting or turning movement of the ski 
boot about a pivot point under the boot, usually the 
heel, release being initiated when suf?cient torque 
about the 'pivot point is exerted by the skier’s foot and 
leg during an accidental fall. ' 1 

In many instances the skier will ?nd that a properly 
adjusted safety release binding will sometimes release 
during a situation where no safety release is called for, 
and he will adjust the binding to the maximum release 
force. This increases the compression of the boot sole 
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new ski boot construction in which the ski boot has a 
two-piece sole the upper portion of which is released 
from the lower portion of the sole during an accidental 
fall. The safety release mechanism is contained within 
the lower sole portion which remains secured to the ski 
after release of the upper sole and boot. Front and rear 
elastic safety straps to. reduce the chance of injury 
caused by freely swinging released skis by maintaining 
the released ski nearly parallel to the skier’s foot. Our 
new safety release ski boot system is easy to use, pro 
vides safety release without torque or pivot points and 
in unlimited release angles, boot compression is elimi 
nated the instant release is initiated, and shock absor 
bance is used only to aid the skier in hard turns and to 
avoid unwanted releases. On release, the boot retention 
components are dropped instantly and completely out 
of the way of the boot, allowing unobstructed forward, 
reverse, and sideways horizontal releases. The same 
construction can be utilized for boot sizes ranging from 
'the smallest children’s to that of the heaviest skier and 
will improve the skier’s control of his skis by allowing 
improved feel of the skis over present systems. 

SUMMARY OF THE lNVENTlON 
The safety release ski boot system of the invention 

comprises a ski boot assembly having a boot upper 
body, a ?xed upper sole attached to the upper body, a 
detachable lower sole normally secured to the upper 
sole and a safety release mechanism contained within 
the detachable lower sole of the ski boot assembly. The 
detachable lower sole is releasably secured to the ?xed 
upper sole of the ski boot assembly by said safety re 
lease mechanism and is adapted to be ?rmly secured to 
the upper surface of a ski by sole fastening means asso 
ciated with the ski and with the lower sole of the ski 
boot assembly. The safety release mechanism com 
prises at least two rotatable latch members one of 
which is pivotally mounted on the lower sole at the for 
ward end thereof and another-of which is pivotally 
mounted on the lower sole at the rearward end thereof. 
Each of the latch members is rotatable about its pivot 
axis from a lowermost ski boot release position to an 
uppermost ski boot engaging position‘ and return. Sepa 
rately adjustable spring means engage each rotatable 
latch member at a pivot point eccentric with respect to 
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the pivot axis of said latch member, each adjustable 
spring means urging the latch member with which it is 
associated to its uppermost ski boot engaging position 
when the latch member is rotated so that the eccentric 

' pivot point- is positioned below the pivot axis and said 
spring means urging said latch member to its lowermost 
ski boot release position when said latch member is ro~ 
tated so that the eccentric pivot point is positioned 
above the pivot axis of the latch member. 
The rotatable latch members advantageously have an 

inverted L-shaped cross-section the lower end of the 
long leg of which is pivotally secured to the lower sole 
and the short leg of which is adapted to enter and en 
gage a latch notch formed in the upper sole of the ski 
boot assembly. The adjustable spring means advanta 
geously comprise a spring, manually adjustable screw 
means for controlling the compression of the spring, an 
eccentric connecting rod linkage connecting the end of 
the spring to the eccentric pivot ‘point of the rotatable 
latch member, and indicator means visually indicating 
the amount of compression of the spring. The sole fas 
tening means advantageously comprise at least two 
transverse rails secured to the upper surface of the ski, 
at least two transverse rail-receiving slots formed in the 
bottom of the lower sole of the ski boot assembly, and 
rail retaining means mounted on'the lower sole for re 
leasably retaining said transverse rails in said transverse 
rail-receiving slots. Other advantageous features of the 
safety release ski boot system of the invention will be 
apparent from the following description thereof. 

DESCRIPTION OF THE DRAWINGS 
The safety release ski'boot system of the invention 

will be better understood from the followingv descrip 
tion thereof in conjunction‘ with the accompanying 
drawings of which; _' ' ' 

_ FIG. 1 is a side elevation of an advantageous embodi 
ment of the safety release ski boot system showing the 
ski boot assembly secured to a ski; _ 
FIG. 2 is an exploded perspective view of the ski boot 

assembly and ski. of FIG. 1; 
.FIG. 3 is a fragmentary sectional view along line 3—3 

' of FIG. 5 showing one end of the detachable lower sole 
of the ski boot assembly; 
FIG. 4 is a sectional view similar to FIG. 3 showing 

the other end of lower sole; ' 
FIG. 5 is a sectional view along line 5-5 of FIG. 3; 

FIG. 6a, b. and c are successive schematic'views of a 
rotatable latch member being-rotated about its pivot 
axis from its ski boot engaging position to its ski boot 
release position; ' 

FIGS. 7 a, b and c are successive side elevations of 
the ski boot assembly andski showing the release of the 
upper body of the ski boot; a ' 

FIG. 8 is an exploded perspective view ofa modi?ca 
tion of the safety release ski boot system employing two 
rotatable latch members at the forward and rearward 
ends of the ski boot assembly; , 
FIG. 9 is a plan view, partlyin section, of the detach 

able lower sole of the ski boot assembly of FIG. 8; _ 
’ FIG. 10 is an exploded perspective view of an advan 
tageous modi?cation of the detachable lower sole of 
the ski boot assembly employing'modular safety release 
mechanisms; 

4 
FIG. I] is a plan view, partly in section, of a modular 

safety release mechanism of the type employed with 
the detachable lower sole of FIG. 10; 
FIG. 12 is a modular safety release mechanism hav 

ing the manually adjustable means for adjusting the 
compression of the spring means located at the end of 
the detachable lower sole of the ski boot assembly; 
FIG. 13 is a modi?cation of the mechanism of FIG. 

12; and 
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FIGS. 14 and 15 are perspective views of advanta 
geous modi?cations of the rotatable latch members of 
the safety release mechanism of the ski boot assembly. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In the interest of clarity, the safety release ski boot 
system ofthe invention will be described in connection 
with only one ski boot of a pair of boots and with the 
corresponding ski of a pair of skis. Accordingly, in the 
embodiment of the invention shown in FIGS. 1 and 2 
of the drawings, the safety release ski boot system com 
prises the ski boot assembly '10 that is adapted to bev se 
cured to the upper surface of' the ski 11. The ski boot 
assembly 10 comprises a boot upper body 12, a‘ ?xed 
upper sole 13 attached to the upper body, 12, a detach 
able lower sole l4 normallysecured to the upper sole 1 
13, and a safety release mechanism contained for the 
most part within the detachable lower sole 14 of the ski 
boot assembly. The detachable lower sole 14 is releas 
ably secured to the ?xed upper sole 13 by the external 
latch members 16 and 17 of the safety release mecha 
nism of the ski boot assembly, the latch member 16 
being received in the latch notch 18 formed in the 
upper sole l3 and the adjoining portion of the boot 
upper body 12 at the forward end thereof and the latch 
member 17 being received in the latch notch 19 form ed 
in the upper sole 13 and in the adjoining portion of the 
boot upper body 12 at the rearward end thereof. The 
lower sole 14 of the ski boot assembly is adapted to be 
?rmly secured to the upper surface of the ski 11 by sole ' 
fastening means associated with the ski 11 and with the 

' lower sole 14 of the ski boot assembly as hereinafter 
described. Safety straps 20 and 21 elastically secure the 
boot upper body 12 to the ski 11 as also hereinafter de 
scribed.- v 

The boot upper body 12 of the ski boot assembly is 
of essentially conventional construction. For example, 
it may comprise an outer shell of fairly rigid plastic ma 
terial having an inner lining 22 ofa more resilient mate 
rial. The uppper body 12 is provided with an opening 
for entry of the foot of the skier and with means (for 
example, buckles not shown in the drawing) for se 
curely closing this opening. The upper body 12 is also 
advantageously provided with eyes 23 and 24 at the 
forward and rearward ends thereof for attachment of 
the safety straps 20 and 21 thereto. The resilient inner 
lining 22 may be a plastic foam or similar material well 
known in the art. The upper sole 12 is permanently at 
tached to and is a part of the upper body 12. It is advan 
tageously formed‘ of a plastic material having the 
strength, toughness and ?exibility characteristic of 
boot soles, and it may have either a non-skid or a low 
friction bottom surface as hereinafter explained. 
The detachable lower sole 14 is advantageously 

formed from a molded plastic material also having the 
requisite strength and toughness characteristic of boot 
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soles. The lower sole l4 advantageously has a top cover 
portion 25 the upper surface of which has low-friction 
characteristics to facilitate operation of the safety re 
lease mechanism in the event of an emergency, the 
body of the lower sole 14 being formed with various 
slots, recesses and openings adapted to receive the vari 
ous parts of the safety release and other mechanisms as 
hereinafter explained. The safety release mechanism 
includes the two rotatable latch members 16 and 17 
disposed externally at each end of the lower sole 14 of 
the ski boot assembly, and it also includes separately 
adjustable spring means 26 and 27 (FIGS. 3 and 4) as 
sociated with each latch member and disposed within 
the lower sole. The sole fastening means associated 
with the lower sole 14 and the ski 11 advantageously 
comprise a plurality of transverse rails 28 secured to 
the upper surface of the ski 11 which are adapted to be 
received in a corresponding number of transverse rail 
receiving slots 29 formed in the bottom of the lower 
sole 14 of the ski boot assembly '10. Rail retaining 
means 30 having an external handle 31 are provided for 
releasably retaining the transverse rails 25 in the trans 
verse rail-receiving slots 26 in a manner hereinafter 
more fully explained, the retaining means advanta 
geously being mounted in the slot 32 formed in the 
lower sole 14. 
As shown in FIGS. 3, 4 and 5, the rotatable latch 

members 16 and 17 are pivotally mounted on the lower 
sole 14 forrotation about their respective pivot axes 34 
and 35, and the separately adjustable spring'means 26 
and 27 engage the latch members associated therewith 
at pivotpoints 36 and 37 eccentric with respect to the 
pivot axes 34 and 35 of the latch members. When the 
latch members 16 and 17 are rotated so that the eccen 
tric pivot points 34‘and 35 are positioned below the 
pivot axes 36 and 37 ‘of the latch members (as shown 
in FIG. 5 and schematically in FIG. 6a,) the adjustable 
spring-means 26 and 27 associated therewith urge the 
latch members toward their uppermost ski boot engag 

' ing positions; and when the latch members 16 and 17 
are rotated so that eccentric-pivot points 34 and 35 are 
positioned above the pivot axes 36 and 37 of the latch 
members (as shown schematically in FIG. 60,) the ad 

_ justable spring means 26 and 27 associated therewith 
urge the latch members toward their lowermost ski 
boot release positions. When the rotatable latch mem 
bers l6 and 17 are at their uppermost ski boot engaging 
positions, each latch member is received in and en 
gages the corresponding latch notch 18 and 19 as 
shown in FIGS 1 and 7a, the pressure of the adjustable 
spring means 26 and 27 associated with the latch mem 
bers tending to maintain‘the latch members at their up 
permost positions as indicated in FIG. 6a. When one or 
both of the latch members (for example, the latch 
member 16) is at its lowermost ski boot release posi 
tion, the latch member is withdrawn from engagement 
with the corresponding latch notch 18 as shown ‘in FIG; 
70, the pressure of the adjustable spring means 26 asso 
ciated therewith tending to maintain the latch member 
at its lowermost position as indicated in FIG. 60. 
The adjustable spring means 26 and 27 each com 

prise a spring 40,v manually adjustable means for con 
trolling the force exerted by the spring 40, and an ec 
centric connecting rod linkage connecting the end of 
the spring 40 to the eccentric pivot point 36 (or 37) of 
the latch member 16 (or 17). The spring 40 is prefera 
bly a coiled compression spring and is disposed in the 
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6 
transverse recess 41 formed in the lower sole 14. The 
manually adjustable means for controlling the com 
pression of the spring 40 comprises the threaded rod 42 
having a non-threaded portion 43 of somewhat reduced 
diameter, compression collar 44 threadably mounted 
on the rod 42, and thrust washer 45 mounted on the re 
duced diameter portion 43 of the rod 42. A lug 46 dis 
posed on the upper surface of the compression collar 
44 is received in the transverse slot 47 formed in the 
lower sole 14 so that the collar 44 is prevented from ro 
tating when the threaded rod 42 is rotated. The re 
duced diameter portion 43 of the rod 42 extends 
through the opening 48 in closure plate 49 that closes 
the otherwise open end of the recess 41, and the com 
pression collar 44 contacts the outboard end of the 
spring 40. In the embodiment shown in FIGS. 3, 4 and 
5, the eccentric connecting rod linkage comprises the 
plunger 50 disposed in the recess 41 in contact with the 
inboard end of the spring 40, lever arm 51, connecting 
bar 52 and bell crank 53 disposed in the chamber 54, 
crosshead piston 55, and eccentric connecting rod 57 
connected to the eccentric pivot point 36 (or 37) of the 
latch member 16 (or 17). 
The compressive force exerted by the spring 40 is 

transmitted by the eccentric linkage to the eccentric 
pivot point 36 (or 37) of the latch member 16 (or '17). 
The magnitude of the force (force F) being applied at 
the eccentric pivot point 36 (or 37) determines the 
amount of counter-force (force CF) required to rotate 
the latch member from its uppermost position shown in ' 
FIGQ6a to its mid-position shown in FIG. 6b. The mag 
nitude of force F is, in turn, determined by the inherent 
strength or stiffness of the spring 40, by the degree of 
compression of spring 40 and by the increase (or de 
crease) in mechanical advantage inherent in the design 
of the eccentric linkage. 
The spring 40 may range in strength from relatively 

weak or soft to very strong and stiff, and these springs 
are interchangeable so as to adapt the safety release 
mechanism for use by skiers ranging in size from child 
to adult and in experience from the beginner to inter 
mediate, expert and competition skier. Moreover, 
springs of slightly different strength may be installed in 
the spring means 26 and 27 to adapt the safety release 
mechanism to the speci?c requirements of the skier. 
Springs 40 of appropriate strength are installed‘in the 
mechanism when the ski boot assembly 10 is first ?tted 
to the skier, and these springs can later be replaced by 
other, stronger springs as the skier grows in size and/or 
pro?ciency. This is an important advantage in that it 
provides great ?exibility and versatility in adapting the 
ski boot safety release system of the invention to skiers 
of different and changing abilities. Fine tuning of the 
compressive force exerted by each of the springs 40 is 
obtained by manual rotation of the corresponding rod 
42; for example, by means of a screwdriver inserted in 
a slot formed in the end of portion 43._Rotation of the 
rod 42 in one direction causes the compression collar 
44 to travel inwardly thereby increasing the compres 
sion of the spring 40, and rotation of the rod 42 in the 
opposite direction causes the collar 44 to travel out 
wardly thereby decreasing the compression of the 
spring 40. The position of the compression collar 44, 
and hence the degree of compression of the spring 40, 
is indicated by the lug 46 which is visible through the 
indicator window 59 formed in the top portion 25 of 
the bottom sole 14. The eccentric linkage is normally 
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designed so that a relatively small movement of the 
crosshead piston 55v will produce a relatively large 
movement of the plunger 50, and this is not normally 
subject to much change after installation in the cham 
ber 54 of the ski boot lower sole 14. 
The compression of each of the springs 40 is sepa 

rately adjusted‘so that the safety release mechanism 
will not be activated and the upper body 12 and upper 
sole 13 will remain securely fastened to the lower sole 
14 of the assembly 10 during normal skiing operations, 
and so that the mechanism will be activated. and the 
upper body and upper sole will be freed from the lower 
sole-in the event of an accident while skiing. That is to 
say, the adjustment is such that the compressive force 
F. exerted by each spring 40 against its respective latch 
member 16 or 17 exceeds the counter force CF exerted 
against the latch member by the boot upper body 12 

- and upper sole 13 during normal skiing operations but 
is such that the force F is exceeded by the counter force 
CF in the event of an accident while skiing. When the 
counter force CF exerted by the upper body 12 and the 
upper sole 13 against one or the other of the rotatable 
latch members 16 or 17‘exceeds the force F exerted 
against the latch member by the spring 40, the latch 

' member will be rotated from its uppermost position 
shown in FIG. 6a to its mid-position shown in FIG. 6b, 
whereupon the force F exerted by the spring 40 will ro 
tate the latch member instantly to its lowermost posi 
tion shown’ in FIG. 6c. Usually, but not always, the 
springs 40 are adjusted so that it requires slightly 
greater counter force CF to rotate and disengage the 
forward latch member 16 than is required to rotate and 
disengage the rearward latch member 17. Moreover, if 
desired either or both of the latch members can be 
locked in their uppermost boot engagement position 
merely by rotating the rod 42 until the spring 40 is fully 
compressed at which point the plunger 50 and hence 
the latch member connected thereto cannot be moved. 

As noted, the sole fastening means associated with 
the ski 1-1 and the lower sole 14 advantageously com 
prises a plurality of transverse rails 28 secured to the 
upper surface of the ski 11, a corresponding number of 
transverse rail-receiving slots 29 formed in the bottom 
of the lower sole 14, and rail retaining means 30 
mounted in the slot 32. formed in the lower sole 14 of 
the ski‘ boot assembly. In the embodiment shown in 
FIGS. 1 through 5, the transverse rails 28 have a T 
shaped cross-section, and they are formed with a point 
61 at one end and with a wedge-shaped stop element 
62 at the other end. The transverse rail-receiving slots 
29 have a T-sh'aped cross-section corresponding to that 
of the rails 28, the slots 29 being formed with wedge 
shaped enlarged areas each having a rail stop surface 
63 corresponding to the wedge-shaped stopelements of 
the transverse rails 28. The points 61 of the rails 28 fa 
cilitate insertion of the rails into the slots 29, and the 
stop surfaces 63 of the slots 29 block further movement 
of the rails 28 when the rails are fully inserted in the 
slots with the stop elements 62 abutting the stop sur 
faces 63. The rails 28 and the slots 29 may, of course, 
have other cross-sections such, for example, as inverted 
L-shaped or dove-tailed cross-sections, and the stop el 
ements 62 and stop surfaces 63 may have other con?g 
urations as will beapparent to those skilled in the 'art. 

25 

8 
The rail-retaining means 30 advantageously com 

prises a relatively thin metal strip formed with a plural 
ity of cutout portions 64 correspondingto each of the 
transverse slots 29 formed in the lower sole 14, the 
metal strip being capable of limited longitudinal travel 
in the slot 32 to move the cutout portions 64 into and 
out of axial alignment with the corresponding slots 29. 
Spring means 65 urge the rail-retaining means 30 to 
ward its forwardmost position at ‘which position the 
cutout portions 64 are out of alignment with the corre 
sponding slots 29 as shown in FIGS. 3 and 4, the rail 
retaining means being adapted to be manually moved 
to its rearward position by means of the handle 31 at 
which position the cutout portions 64 are in axial align 
‘ment with the slots 29. When the transverse rails 28 are 
received in the transverse slots 29, and when the rail 
retaining means 30 is at its forwardmost position, the 
rail-retaining means partially block the open ends of 
the slots 29 thereby preventing withdrawal of the rails 
therefrom. When the rail-retaining means 30 is moved 
to its rearward position the cutout portions 64 thereof 
are moved into alignment with the slots 29 thereby per 
mitting withdrawal of the rails 28 from the slots 29. 
The safety straps 20 and 21 are formed of a stretch 

able elastic material and they elastically secure the ski 
boot assembly 10 to the ski 11 as shown in FIG. 1. In 
the event of an accidental fall while skiing, the safety 
'release mechanism of the ski binding frees the skiers 
ski boot from the ski, and unless restrainedthe freed ski 
will get away and proceed unguided down the ski slope 
with the possibility of serious injury to anyone who 

_ might be struck by the runaway ski. 0n the other hand, 
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if the ski is restrained bya single strap attached to the 
skier’s ski boot or leg, the skier may become entangled 
with his own ski with the possibility of serious injury to 
himself. The provision of two elastic straps in accor 
dance with the present invention prevents the ski from 
escaping while at the same time minimizing the likeli 
hood that the skier would become entangled in his own 
skis. 

In normal use the detachable lower sole 14 is always 
secured to the upper body 12 and upper sole 13 of the 
ski boot assemblyflO, both when the wearer is on skis 
(i.e., skiing) or is on foot (i.e., walking). Accordingly, 
the lower sole 14 is advantageously somewhat ?exible 
longitudinally to facilitate walking and increase com 
fort of the wearer. When a skier-wearing the ski boot 
assembly 10 wishes to put on his skis he merely places 
his foot so that the rail-receiving slots 29 of the lower 
sole 14, are in line with the transverse rails 28 of the ski 
11, and he then moves his foot sideways until the rails 
28 are fully received in the slots 29. Further sideways 
movement is prevented by the wedged-shaped stop sur 
face'63 of the slot 29 and the stop element 62 of the rail 
28. The points 61 .ofthe rails 28 move the rail-retaining 
means 30 rearwardly when the rails are inserted in the 
slots 29, the rail-retaining means '30 automatically mov 
ing forward to prevent withdrawal of the rails 28 from 
the slots 29 when the rails are fully inserted in the slots. 
When the skier has finished skiing, he manually moves 
the rail-retaining means 30 to its rearwardmost posi 
tion, and he then moves his foot sideways to withdraw 
the rails 28 from the slots 29. ' 
Referring now to FIG. 7, if the ski 11 should strike 

something and stop'or slow abruptly, theskier’s' mo 
mentum will cause the upper body 12 and upper sole 
13 to press against the latch member 16 with suf?cient ' 
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force to rotate the latch member from its boot engage 
ment position shown inv FIG. 7a to its boot release mid 
position shown in FIG. 7b whereupon the spring means 
26 will rotate or snap the latch member to its lower 
most position shown in FIG. 70. In like manner, if the 
skier should fall sideways, the twisting motion of the 
skier’s foot will cause the boot upper body and upper 
sole to rotate the latch member 17 rearwardly to its 
mid-position whereupon the spring means 27 will cause 
the-latch member to snap downwardly to its lowermost 
position. In all cases, rotation of the latch member from 
its uppermost boot engagement position to its lower 

10 

most boot release position takes place almost instanta- ' 
neously whenever the forces exerted by the boot upper 
body and upper sole exceed the predetermined critical 
value of force CF. Moreover, when the latch member 
is thus rotated to its lowermost position there is no ob 
struction protruding from the upper surface of the ski 
to interfere with the free release or “take-of ” of the 
boot upper body and upper sole. The functioning of the 
safety release mechanism is greatly facilitated if at least 
one of the facing surfaces of the upper sole 13 and the 
lower sole 14 has low-friction characteristics. Accord 
ingly, one of these facing surfaces, and preferably the 
upper surface of the lower sole 14, is provided with a 
coating of a low-friction material such as Te?on (poly 
fluoroethylene) or the like. When the bootupper body 
and upper sole are freed from the ski as shown in FIGS. 
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7b c, the elastic safetyvstraps 20 and 21 prevent the _ 
freed ski 11 from escaping and maintain the ski under 
elastic restraint to minimize the likelihood of danger 
ous entanglement of the freed ski with the fallen skier. 

_ In the embodiment of the safety release system 
shown in FIGS. 8 and 9, the safety release mechanism 
is provided with two co-acting rotatable latch members 
66a and 66b at the forward end and with two co-acting 
latch members 67a and 67b at the rearward end of the 
ski boot assembly 10. When the latch members 66 and 
67 are at their uppermost positions as shown in FIG. 8, 
they engage corresponding latch receiving notches 68 
and 69 formed in the upper body 12 and upper sole 13, 
thereby releasably' securing the upper body and upper 
sole to the lower sole 14 of the assembly. When the 
latch members 66 and 67 are at their lowermost posi 
tion as shown in FIG. 9, the latch members are with 
drawn from their respective latch notches, thereby re 

- leasing the upper body and upper sole from the lower 
sole of the assembly. > - . 

Referring now to the mechanism at the forward end 
of the ski boot assembly as shown in FIG. 9, the latch 
members 66a and 66b are pivotally mounted on the 
lower sole 14 for rotation about their respective pivot 
axis 700 and 70b, the pivot axes- 70a and 70b advanta 
geously being disposed at an angle of about 45°with re 
spect to the longitudinal axis of the lower sole. The ad 
justable spring means associated with the co-acting 
latch members 66a and 66b comprises the spring 71 
disposed in the longitudinal recess 72 formed in the 
lower sole l4, manually adjustable means for control 
ling the force exerted by the spring 71, and eccentric 
connecting rod linkages connecting the end of the 
spring 71 to the eccentric pivot points 73a and 73b of 
the latch members 66a and 66b. The manually adjust 
able means for controlling the compression of the 
spring 71 comprises the threaded rod 74 having a non; 
threaded portion 75, compression collar 76-threadably 
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mounted on the rod 74, and thrust washer 77 mounted 
on the unthreaded portion 75 of the rod 74. A lug 78 
disposed on the upper surface of the compression col 
lar 76 is received in a longitudinal slot formed in the 
lower sole to prevent rotation of the collar 76 when the 
rod 74 is rotated. The position of the lug 76 indicates 
the degree of compression of the spring 71 when 
viewed through the indicator window 80 disposed in 
the upper surface of the lower sole 14. The unthreaded 
portion 75 of the rod 74 extends through the opening 
82 in the removable closure plate 83 that closes the 
otherwise open end_ of the recess 73. The compression 
collar 76 contacts the outboard end of the spring 71 
and the plunger 84 disposed in the recess 72 contacts 
the inboard end of the spring 71. The eccentric con 
necting rod linkages for the two latch members 66a and 
66b each comprise the plunger 84 disposed in the re 

' cess 73, connecting bar 86, a pivoted lever arm 87, a 
crosshead member 89 and an eccentric connecting rod 
90 connected to each of the eccentric pivot points 73a 
and 73b of the latch members 66a and 66b. 
The safety release mechanism shown in FIGS. 8 and 

9 functions in the same manner as described in connec~ 
tion with the embodiment shown in FIGS. 1 through 7. 
That is, if the forces exerted by the boot upper body 12 
and upper sole 13 against the latch members‘66 and 67 
do not exceed the predetermined critical value of force 
CF, the upper body and upper sole will remain ?rmly 
secured to the lower sole 14. However, if the force ex~ 
erted by the upper body 12 and upper sole 13 against 
any one (or more) of the latch members exceeds the 
critical value of force CF, the latch member will be ro 
tated instantaneously to its lowermost boot release po 
sition thereby freeing the boot upper body and upper, 
sole from the lower sole of the boot assembly. 

In the embodiment shown in FIGS. 10 and 11 the 
lower sole 14 is of hollow core construction in order'to 
provide the desired moderate degree of ?exibility. Spe 
ci?cally, the lower sole is formed with a number of cav¥ 
ities 92 and is provided with a removable top cover 93. 
‘The lower sole 14 is also provided with transverse rail 
'receiving slots 94 'having inverted L-shaped cross 
sections adapted to receive transverse rails (not shown) 
of similar cross-section, and with alongitudinal retain, 
ing means receiving slot 95'adapted to receive the rail 
retaining means (not shown) of the assembly. The 
safety release mechanism of the ski boot assembly com 
prises a pair of self-contained subassemblies or mod 
ules 96 and 97 that are removably mounted in the re 
cesses 98 and 99 formed in the lower sole 14 (the mod 
ules shown in FIG. 10 have the operating parts of the 
mechanism moved in the interest of simplifying the 
drawing). The modules may be identical in order to 
provide complete interchangeability, or they may be 
“right hand” and “left hand” versions of the same 
mechanism as shown in FIG. 10. 
As shown best in FIG. 11 each module comprises a W 

metal or molded plastic housing 100 in which the oper 
ating parts of the mechanism are mounted. The safety 
release mechanism of the module shown in FIG. 11 
comprises a rotatable latch member 101 pivotally 
mounted on one end of the housing 100 for rotation 
about its pivot axis 102 and adjustable spring means 
which engages the latch member at its eccentric pivot 
point 104. The adjustable spring means comprises a 
spring 105 disposed in the transverse recess‘ 106 
formed in the housing 100, manually adjustable means 
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for controlling the force exerted by the spring, and an 
eccentric connecting rod linkage connecting the end of 
the spring 105 to the eccentric pivot point 104 of the 
latch member 101. The manually adjustable means for 
the spring 105 comprises the threaded rod 107 having 
a non-threaded portion 108, compression collar 109 
threadably mounted on the rod 107, and thrust washer 
110 mounted on the unthreaded portion of the rod. 
Lug 112 disposed on the upper surface of the compres 
sion collar 109 is received in transverse slot 113 formed 
in the housing 100 to prevent rotation of the collar 
when the rod 107 is rotated. The position of the lug 112 
indicates the degree of compression of the spring 105 
when viewed through the indicator window 114 dis 
posed in the top cover 93 of the lower sole 14. The un 
threaded protion 108 of the rod 107 extends through 
an opening in the removable closure plate 116 that 
closes the otherwise open end of the recess 106. The 
compression collar 109 contacts the outboard end of 
the spring 105 and the plunger 117 disposed in the re 
cess 106 contacts the inboard end of the spring. The ec 
centric connecting rod linkage comprises the plunger 
117, pivoted lever arm 118, connecting bar 119, piv 
oted bell crank 120, cross head piston 121 and the ec 
centricconnecting rod 122 connected to the eccentric 
pivot point 104 of thelatch member 101. 

In the embodiments shown in FIGS. 12 and 13 the 
safety release mechanism is mounted in self-contained 
modules 124 and 125 that are removably received in 
the recesses 126 and 127 formed in the lower sole 14 
of the ski boot assembly. Referring now to FIG. 12, the 
module 126 comprises the housing 130 (shown in sec 
tion to reveal the operating parts of the mechanism)v on 
which are mounted the rotatable latch member 131 
and the adjustable spring means therefor. The adjust-v 
able spring means comprises the spring 135 disposed in 
the longitudinal recess 136 formed in the housing 130, 
manually adjustable means for controlling the force ex 
erted by the spring, and an eccentric connecting rod 
linkage connecting the end of the spring 135 to the ec 
centric pivot point 134 of the latch member 131. The 
manuallyadjustable means for controlling the com 
pression of the spring 135 comprises the threaded rod 
137, compression collar 139 and thrust washer 140. 
The compression collar 139 contacts the outboard end 
of the spring~135 and the plunger 147 disposed in the 
recess 136 contacts the inboard end of the spring. The 
eccentric connecting rod linkage comprises the plunger 
147, pivoted lever arm 148, cross head member 151 
and the eccentric connecting rod 152 connected to the 
eccentric pivot point 134 ofthe latch member 135. The 
embodiment shown in FIG. 13 is a'modi?cation of the 
mechanism shown in_ FIG. 12 in that the pivoted lever 
arm 148 is replaced by the two pivoted bell cranks 149 
and 150. j ’ 

As shown best in FIGS. 5 and 6, rotatable latch mem 
bers of the safety release mechanism advantageously 
have an inverted L-shaped cross-section. The long leg 
of each L-shaped latch member is pivotably secured to 
the lower sole l4, and the short leg of the latch member 
enters and engages the corresponding latch notch 
formed in the upper body 12 and upper sole 13 of the 
ski boot assembly 10. The latch members are also ad 
vantageously provided with centering means for auto 
matically aligning the upper sole 13 with the lower sole 
14 of the ski boot assembly. In the embodiment shown 
in FIG. 14 (and also in FIGS. 1 and 2'), the centering 
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means comprises a pair of lateral ears 152 and 153 
which are disposed at an angle with respect to the 
transverse axis of the latch member 16. In the embodi 
ment shown in FIG. 15 (and also in FIG. 12), the latch 
member 131 is formed with a wedge-shaped portion 
155 which enters a corresponding wedge-shaped recess 
formed in the end of the upper sole 13 of the ski boot 
assembly. 1 

We claim: 
1. Safety release ski boot system comprising a ski 

boot assembly having a boot upper body, a ?xed upper 
sole attached to the upper body, a detachable lower 
sole normally secured to the upper sole and a safety re 
lease mechanism contained within the detachable 
lower sole of the ski boot assembly, said detachable 
lower sole being releasably secured to the ?xed upper 
sole of the skiv boot assembly by said safety releasev 
mechanism, said safety release mechanism comprising: 

at least two rotatable latch members one of which is 
pivotally mounted on the lower sole at the forward 
'end thereof and another of which is pivotally 
mounted on the lower sole at the rearward end 
thereof, each of said latch members being rotatable 
about its pivot axis from a lowermost ski boot re 
lease position to an uppermost ski boot engaging 
position and return, and ' 

separately adjustable spring means engaging each ro 
tatable latch member at a pivot point eccentric 
with respect to the pivot axis of said latch member, , 
each adjustable spring‘ means urging the latch 
member with which it is associated to its uppermost 
ski boot engaging position when the latch member 
is rotated so that the eccentric pivot point is posi 
tioned below the pivot axis and said spring means 
urging said latch member to its lowermost ski boot 
release position when said latch means is rotated so 
that the eccentric pivot point is positioned above 
the pivot axis of the latch member. 

2. The safety release ski boot system according to 
claim 1 in which the lower sole of the ski boot assembly 
is adapted to be ?rmly secured to the upper surface of 
a ski by coacting sole fastening means associated with 
the ski and with said lower sole. 

3. The safety release ski boot system according to 
I claim 1 in which the rotatablelatch members have an 

50 

inverted L-shaped cross section, the lower end of the 
long leg of each L~shaped latch member being pivotally 
secured to the lower sole and the short leg of said latch 

v member entering and engaging a latch notch formed in 

55 

- mounted in recesses fo 

the upper sole of the ski boot assembly when the latch 
member is at its ski boot engaging position. - 

4. The safety release ski boot system according to 
claim 1 in which the safety release mechanism is 

rmed in the lower sole of the ski 
boot assembly. \ I I 

5. The safety release ski boot system according to 
claim 1 in which each safety release ‘mechanism is 
mounted in a frame that is removably mounted in a re 
cess formed in the lower sole of the ski boot assembly. 

6. The safety release ski boot system according to 
claim 1 in which the adjustable spring means engaging 
each rotatable latch member comprises a spring, manu 
ally adjustable screw means for controlling the com 
pression of the spring, and an eccentric connecting rod 
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linkage connecting the end of the spring to the eccen 
tric pivot point of the latch member. ' 

7. The safety release ski boot system according to 
claim 6 in which indicator means visually indicate the 
amount of compression of the spring. 

8. The safety release ski boot system according to 
claim 6 in which the manually adjustable screw means 
is disposed transversely with respect to the longitudinal 
axis of the lower sole and is accessible through an open 
ing formed in the side of the lower sole of the ski boot 
assembly. 

9. The safety release ski boot system according to 
claim 6 in which the manually adjustable screw means 
is disposed longitudinally with respect to the longitudi 
nal axis of the lower sole and is accessible through an 
opening formed in the end of the lower ‘sole of the ski 
boot assembly. ‘ 

10. The safety release ski boot system according to 
claim 1 in which the lower sole'has a low friction upper 
surface in contact with the ?xed upper sole of the ski 
boot assembly, in which said lower sole has an non-skid 
bottom surface, and in which the interior of said lower 
sole between ‘said upper surface and said bottom sur 
face is formed with at least one transverse cavity 
whereby said lower sole is longitudinally ?exible. 

11. The safety release ski boot system according to 
claim 10 in which each safety release mechanism is 
mounted in a frame that is removably mounted in a 
cavity formed in the lower sole between the upper and 

. bottom surfaces of said lower sole. 
12. The safety release ski boot system according to 

‘claim 2 in which the coacting sole fastening means 
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comprise-at least two transverse rails secured to the 
upper surface of the ski, at least two transverse rail 
receiving slots formed in the bottom of the lower sole 
of the ski boot assembly, and rail retaining means 
mounted on the lower sole for releasably retaining said 
transverse rails in said transverse rail-receiving slots. 

13. The safety release ski boot system according to 
claim 12 in which the transverse rails and the trans 
verse rail-receiving slots have matching T-shaped cross 
sections. ' 

14. The safety release system according to claim 12 
in which the transverse rails and the transverse rail 
receiving slots have matching inverted L-shaped cross 
sections. 

15. The safety release ski boot system according to 
claim 12 in which the transverse rail retaining means 

’ comprises a spring loaded member slidab'ly mounted in 
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the lower sole. . r 

16. The safety release ski boot system according to 
claim 1, in which at least two rotatable latch members 
are pivotally mounted on the lower sole at the forward 
end thereof. . 

17. The safety release'ski boot system according to 
claim 1 in which at least two rotatable latch members 
are pivotally mounted on the lower sole at the rearward 
end thereof. ’ 

18. The safety release ski boot system according, to 
claim 1 in which the upper body of the ski boot assem 
bly is elastically secured to the ski with which it is asso 
ciated by-means of a front elastic safety strap and a rear 
elastic safety strap. I 

* * =|< * *‘ 


