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57 ABSTRACT 

A ski boot with a leg-holding collar and constraining 
means to hold the skier's lower leg in a substantially 
fixed position relative to the ski, and means to release 
the constraints to allow the skier's heel to be raised 
and the skier's leg to pivot forward or backward rela 
tive to the ski. 

13 Claims, 4 Drawing Figures 
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SKI BOOT WITH LATCHABLE ARTICULATED 
LEG. HOLDER 

CROSS REFERENCE 
See the accompanying applications entitled "Ski 

Boot with Latchable Guided Heel Holder,' Serial No. 
317,287 filed Dec. 21, 1972, and “Crossed Double 
Layer Shoe Upper' Ser. No. 317,285 filed Dec. 21, 
1972. 

FIELD OF THE INVENTION 

This invention deals with an improved ski boot that 
offers advantages for down-hill skiing plus conve 
niences for cross-country skiing. 

BACKGROUND OF THE INVENTION 
At the present time, the boots, skis and bindings used 

for high-performance down-hill skiing are very differ 
ent from the boots, skis and bindings used for cross 
country skiing. Nevertheless, a down-hill skier some 
times must encounter a horizontal or up-hill path, and 
a cross-country skier sometimes has the occasion to ski 
down-hill. It is not practical to change skis, boots and 
bindings for each situation encountered in a ski outing, 
but it is desirable and possible to have a boot which can 
be switched by convenient controls to facilitate either 
down-hill or cross-country skiing. Equally or more im 
portant, the range of adjustments possible with such a 
boot, and its greater comfort, make it advantageous for 
high-performance down-hill skiing. 
For high-performance down-hill skiing, relatively 

rigid boots are preferred. It is important that a ski does 
not tilt or cant sideways under the skier; i.e., a geomet 
ric plane defined by the bottom of the ski should re 
main essentially perpendicular to a plane defined by 
the long center-line of the ski and some point in the ski 
er's knee. It is also important that the skier's leg can be 
held relatively rigid or permitted to tilt forward and 
back only to a relatively limited extent, so that the skier 
simply can shift his body weight to put more pressure 
on the front tips of the skis or more pressure on the 
back ends of the skis. There is a variety of ski boots 
now known with some articulation means to control the 
tilting of the leg forward or backward, and some have 
means for adjusting the tension or force required to tilt 
the leg forward relative to the ski. Both the front and 
back of the boot normally are held firmly by safety re 
lease bindings to the ski. 

In contrast to the down-hill ski boots, the boots pre 
ferred for cross-country skiing are relatively soft to 
allow great freedom for the leg to pivot on the ankle 
joints. They are attached to the ski so that the heel can 
rise from the ski. The degree or motion allowed for the 
leg relative to the ski is substantially greater than that 
allowed by the present articulated down-hill ski boots. 
A good down-hill ski boot does not put much stress on 
the skier's ankle joint or associated muscles and ten 
dons, whereas a good cross-country ski boot puts sub 
stantially all the stress on the skier's ankle joint and as 
sociated muscles and tendons. 

It is evident that for good ski response to any slight 
force from the skier, the skier's foot and leg must not 
slide around loosely in the boot and the boot must be 
firmly attached to the ski. For a skier to apply a hori 
zontal turning torque to the ski, the boot must transmit 
two horizontal forces in opposite directions. For a skier 
to apply a vertical torque, the boot must transmit two 
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2 
vertical forces. For instance, to make the front tip of 
the ski bear more heavily on the snow, a lifting force 
must be transmitted through the heel of the boot while 
a downward force is transmitted through the toe. These 
opposing vertical forces may be developed by opposing 
horizontal forces, a leg force pressing forward above 
the ankle and one pressing back at the heel. This patent 
application deals with the means of transmitting these 
leg forces to the ski for improved down-hill skiing, and 
means of unlatching the force transmission systems to 
make the same boot better suited for horizontal or 
cross-country skiing. Separate co-pending applications 
deal with methods of transmitting heel forces and toe 
forces to the ski. The application dealing with heel 
forces describes a heel-holding shell which also is es 
sential to the present application. However, in the pres 
ent case, there are the additional requirements that the 
heel-holding shell must be structurally rigid and it must 
be equipped with pivot joints that essentially corre 
spond to the skier's ankle joints. 

DESCRIPTION OF THE INVENTION 

In accordance with the present invention, there is 
provided a ski boot consisting of a sole and an enlarged 
upper shell that can contain an articulated movable as 
sembly in addition to the skier's foot, said assembly in 
cluding a rigid vertically guided heel-holding shell, 
pivot points supported by the heel-holding shell on the 
right and left sides of the skier's ankle joints, and rigid 
structural members extending from the pivots to a leg 
holding collar, with a system of means to constrain the 
leg and heel in a relatively fixed position in reference 
to the sole for down-hill skiing, and for cross-country 
skiing, means to unlatch the constraints and give the 
heel-holding shell substantial freedom to be raised and 
lowered relative to the sole and to give the leg-holding 
collar substantial freedom to move forward and back 
ward relative to the sole. 
One specific design utilizing the present invention is 

illustrated in FIG. 1. A rigid outer boot shell 19, appre 
ciably larger than the skier's foot, is attached to a rigid 
sole 1, and there are the conventional extensions of the 
sole 2 and 23 to fit the conventional safety release bind 
ings attached to the ski. A structurally rigid heel 
holding shell 3 has an inside shape and dimensions to 
conform to the shape and dimensions of the skier's 
heel, and means such as a strap 18 to keep the skier's 
heel held firmly within. Means are also provided to 
allow the heel-holding shell to slide up and down in a 
guided path, substantially vertically, but preferably 
along an arc of a circle, the center of this circle essen 
tially corresponding with the principal joint 22 in the 
front of the skier's foot. The means to guide the heel 
holding shell can be matched projections and grooves, 
one set shown by 4. These can be "dove-tail" tongue 
and-groove shaped to prevent forward motion as well 
as side motion, or projections from both sides of the 
heel-holding shell can match grooves on the inside right 
side and inside left side of the boot sheell to serve the 
same purpose. Means are also provided to latch the 
heel-holding shell down, as with locking pin 5. This pin 
can be threaded or a variety of latching and unlatching 
devices could be substituted. 
The structurally rigid heel-holding shell extends to 

pivots on the right and left sides of the skier's ankle 
joints. 
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Extending up from the pivots are two structurally 
rigid members 8 attached to a structurally rigid leg col 
lar 13. The inside dimensions of this leg-holding collar 
preferably are adjustably padded to match the shape of 
the skier's leg. Means to open and close the leg collar 
and yet keep it structurally strong can consist of piano 
hinges 14 on each side with removable pins, or any of 
a variety of known fasteners. 
Means are provided to constrain the leg-holding col 

lar in a relatively fixed position for down-hill skiing. 
The forward constraint means, which also transmit for 
ward leg forces to the ski, can be as illustrated in FIG. 
1 with a flexible member 9 which resists elongation 
under tension. A wire cable, cord, or strap can be used. 
The back end of this flexible member is attached high 
in the back of the rigid boot shell, as shown by point 11, 
and the flexible member passes down and under a bear 
ing 6 which is structurally fixed to the rigid heel 
holding shell. The front end of the flexible member 9 
is attached to the leg-holding collar 13. Means to adjust 
or change the connections preferably are provided. 
Such means can include a threaded device 12, but any 
of a variety of means can be used on either the front or 
back of the flexible member 9. The flexible member 
may have some elastic properties engineered in to 
allow limited forward motion of the leg when the latch 
ing device S is set for down-hill skiing. The flexible 
member may be an elastomeric material, such as rub 
ber, with or without reinforcing cords to limit the 
stretch. Likewise, a coiled spring 10 can be compres 
sively strained as shown, or a spring can be strained in 
tension. 
With the forward constraint system as illustrated in 

FIG. 1, there is the advantage that the release of the 
single latching pin 5 releases both the heel and leg si 
multaneously. 
A wide variety of constraint systems for the leg 

holding collar and the heel-holding shell is possible 
within the scope of this invention. 
As shown in FIG. 1, the means to constrain backward 

motion of the leg can include another flexible member 
15 that resists elongation in tension. This is attached to 
the leg-holding collar and to the front of the boot at a 
point that is structurally fixed relative to the rigid sole 
extension 23. Means are also provided to unlatch this 
constraint and allow the leg freedom to tilt back rela 
tive to the ski for cross-country performance. An ec 
centric quick-acting latch 21 is provided. Such a latch 
can be held in the down-hill position by a frictional 
grasp of the handle on the flexible member at point 20, 
or the handle can be released and thrown forward over 
the toe to allow the leg-holding collar freedom to move 
back. Obviously, a variety of latches or fasteners could 
be used within the scope of this invention, and adjust 
ment features or elastic features as described for the 
forward constraint system could be used. 
Normally, a skier will want means to keep snow and 

cold air out of the boot. A flexible pant leg 16 or special 
"sleeve' that tightens around the leg can be fastened 
on the bottom to the top of the rigid ski boot shell by 
means such as an elastic band 17. Other snaps and fas 
teners can be equally effective. 
Obviously, some means must be provided to transmit 

forces from the front of the skier's foot 22 to the ski, 
but the means available are not the subject of the pres 
ent invention. 
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4 
FIG. 2 shows another possible constraint arrange 

ment with compressive forces rather than tensile forces 
to transmit the forward forces of the leg to the ski. As 
shown, a coiled spring 24 with a lever arm 26 receiving 
the thrust will allow the lever arm to pivot downward 
around a pivot point essentially at the center of the 
coiled spring. 

It can be seen that when the heel-holding shell is un 
latched and raised, the thrust bearing 25 on the leg 
holding collar also moves up, and greater leverage can 
be exerted on the spring, in effect giving less resistance 
to the thrust. Preferably, the vertical position of the 
thrust bearing 25 can be adjusted on the leg-holding 
collar, using conventional means such as slotted holes 
and threaded hold-down fasteners. Moving the thrust 
bearing down to reduce the leverage can stiffen the for 
ward constraint to whatever degree is desired for down 
hill skiing. 
Another constraint arrangement is shown in FIG. 3. 

A coiled spring can work in compression to constrain 
forward movement of the leg. A quick-acting latching 
arm 21, able to turn on pivot point 27, this pivot point 
being structurally fixed relative to the sole of the boot, 
holds the coiled spring in compression against the leg 
holding collar when the latching arm is as shown. By 
moving the latching arm forward and out over the toe 
of the boot, the spring can slide down to facilitate a 
cross-country style of skiing. The same latching arm si 
multaneously can control a tension member, as previ 
ously described, or preferably a pair of tension mem 
bers on either side of the spring, to constrain the re 
verse movement of the leg-holding shell toward the 
back of the ski. 
Another constraint arrangement, shown in FIG. 4, 

utilizes two tension members that function in direct 
tension. The member 9 that controls the forward mo 
tion of the leg is simultaneously latched down with the 
rigid heel-holding shell when latching pin 5 is in the 
locking position. When the latch pin is withdrawn, both 
the heel-holding shell and the leg-holding collar are si 
multaneously released. Member 9 as shown can include 
as parts a rigid strap 27 with one or more holes to ac 
commodate the latching pin 5, an elastomeric section 
28 with or without cord reinforcement to limit the 
stretch, and an adjustable fastener to couple the mem 
ber to the leg-holding collar. The rigid strap 27 should 
have outside dimensions of width and thickness slightly 
smaller than the inside dimensions of a pocket sized to 
allow the strap to slide up and down when the skier's 
ankle joints are flexed. A coiled spring can be substi 
tuted for the elastomeric part. 
Although a number of down-hill ski boots is commer 

cially available with pivots at the skier's ankle joints, 
and it is possible to unlatch the forward constraining 
means in some of these boots, none of the boots known 
offers such a high degree of freedom of leg motion 
when unlatched, or means to simultaneously unlatch a 
heel-holding part and a leg-holding part, or means to 
simultaneously unlatch both the forward and backward 
constraining members. 
None of the boots known offers the step-in conve 

nience and simplicity of an oversized outer shell cou 
pled with a superior firm fit for those parts of the boot 
that are used to transmit forces to the ski. 
Many variations and modifications not specifically 

illustrated are possible within the scope of the present 
invention as defined by the following claims: 
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1. A ski boot including a sole attached to an upper 
shell and an articulated movable assembly consisting of 
a rigid vertically-guided heel-holding shell, pivot joints 
supported by the heel-holding shell on the right and left 
sides of the skier's ankle joints, and rigid structural 
members extending from the pivots to a leg-holding 
collar, with a system of means to fix or elastically con 
strain the positions of both the heel-holding shell and 
the leg-holding collar relative to the sole, and means to 
release the constraints to give the heel-holding shell 
substantial freedom to be raised and lowered relative to 
the sole and the leg-holding collar substantial freedom 
to move forward and backward relative to the sole. 

2. A ski boot as in claim 1 where the means to con 
strain the position of the leg-holding collar relative to 
the sole includes members that resist elongation in ten 
sion, where one member can be tensioned behind the 
leg-holding collar and one member can be tensioned 
forward of the leg-holding collar, and means are pro 
vided for latching and unlatching the tension on each 
member. 
3. A ski boot as in claim 1 where the means to con 

strain the position of the leg-holding collar and control 
forward motion relative to the sole consists of a flexible 
member that resists elongation when in tension, said 
member being attached to the boot's upper shell, said 
upper shell being structurally rigid between the point 
where the member is attached and the sole, said flexi 
ble member passing downward and under a bearing de 
vice attached to the heel-holding shell, then passing up 
ward to the leg-holding collar or supporting structure, 
wherein the heel-holding shell can be latched down and 
thereby maintain tension on the flexible member, or 
the heel-holding shell can be unlatched to give the heel 
holding shell substantial freedom to move vertically rel 
ative to the sole and the leg-holding collar substantial 
freedom to move forward and back relative to the sole. 
4. A ski boot as in claim 1 where the system of means 

to constrain the position of the leg-holding collar and 
control forward motion relative to the sole includes a 
tension member that resists elongation in tension, 
means for latching both the heel-holding shell and one 
end of the tension member in a substantially fixed posi 
tion relative to the sole, and means for unlatching both 
the heel-holding shell and the tension member to give 
the heel-holding shell substantial freedom to move ver 
tically relative to the sole and the leg-holding collar 
substantial freedom to move forward and back relative 
to the sole. 

5. A ski boot as in claim 1 where the means to con 
strain the position of the leg-holding collar and control 
backward motion relative to the sole includes a mem 
ber that resists elongation when in tension, and means 
for latching attachment of the member so as to substan 
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6 
tially prevent backward motion of the leg-holding col 
lar, and means for unlatching so as to allow substantial 
backward motion of the leg-holding collar. 

6. A ski boot as in claim 1 where the system of means 
to constrain the position of the leg-holding collar in 
cludes a compression member that resists deformation 
in compression, a tension member that resists elonga 
tion in tension, a latching device with means to hold a 
compressive force and a tensile force on these respec 
tive members and the leg-holding collar, and means to 
unlatch so that the leg-holding collar is not constrained 
by these members. 
7. A ski boot as in claim 1 where the system of means 

to constrain the position of the leg-holding collar rela 
tive to the sole includes an elastic device with a pivot 
ing lever that deforms relative to the torque applied, 
and a thrust bearing capable of pressing against the piv 
oted lever, arranged so that when the heel-holding shell 
is down the effective lever arm is short and substantial 
force is required to move the lever arm, but when the 
heel-holding shell is lifted from the sole the effective 
lever arm is longer and proportionately less force is re 
quired to move the leg-holding collar. 

8. A ski boot as in claim 1 where the upper shell has 
a fixed opening large enough to permit the skier's foot 
to be inserted or withdrawn with the articulated mov 
able assembly attached to the skier's heel and leg. 

9. A ski boot as in claim 8 where means to keep snow 
and cold air out of the opening include a flexible mate 
rial attached to the rim of the opening and the skier's 
leg. 

10. A ski boot as in claim 1 where the system of 
means to constrain the position of the leg-holding col 
lar includes an elastic member or members that resist 
deformation under stress, said system having elastic 
properties selected to allow a desired degree of forward 
and backward motion for the leg-holding collar relative 
to the sole. 

11. A ski boot as in claim 1 where the system of 
means to constrain the position of the leg-holding col 
lar relative to the sole includes means to adjust or 
change this position. 

12. A ski boot as in claim 1 where the system of 
means to constrain the position of the leg-holding col 
lar relative to the sole includes means to adjust the 
amount of force required to move the constrained leg 
holding collar either forward or backward. 

13. A ski boot as in claim 1 where the heel-holding 
shell is part of an inner boot, this inner boot having a 
flexible sole under the ball of the foot, and the outer 
boot upper has inside dimensions large enough to allow 
the inner boot to rise in back, starting at the ball of the 
foot. 
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