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ABSTRACT: A ski boot having a rigid outer shell comprising 
a sole and an upper boot portion including side members ex 
tending upwardly along the lower leg of the wearer in one rigid 
assembly. The shell is closed at the rear and is open to the 
front of the lower leg‘ The opening extends forwardly over the 
instep toward the toe of the shell to permit the foot to be in 
serted into the shell‘ An inner boot is provided which holds 
and pads the foot Forward movement of the leg is resisted 
elastically with a resilient band extending across the open end 
of the rigid shell in front of the lower leg. 
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SKI BOOT WITH RIGID OUTER SHELL 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to rigid shell ski boots. 
2. Description of the Prior Art ' 

The advance in rigid-shelled ski boots has revolutionized 
skiing. Shells made of rigid material, such as metal- and 
fiberglass-reinforced resins that are extremely rigid and not 
flexible, and similar materials have given the skier new dimen 
sions in control, skiability and comfort. However, cost has 
become a major factor in that the rigid construction results in 
a very high-priced boot. Part of the cost problem is in the use 
of pivoted or hinged access doors and hardware for pivoting 
the cuff portions of the boot to the lower parts of the boots for 
ankle and lower leg movement. 

Rigid shell ski boots, such as that shown in Werner et al. 
US. Pat. No. 3,325,920, utilize hinged doors for permitting 
foot access to get good foot control and make the boot closely 
fit on the foot. 

F rench‘Pat. No. 1,391,829 also shows various boots having 
hinged doors. In addition this French patent discloses a boot 
having rigid side portions, and a cutout at the forward portion 
of the ankle cuff to permit the leg to move forward slightly. 

In addition, the patent to Franet, US. Pat. No. 3,486,247 
shows a boot having a hinged rear entry door andrigid mem 
bers along the sides of the lower leg for lateral support. 
For skiers of moderate ability it has been found that a com 

promise between the foot ?t and the good rigid lateral support 
can be achieved with the reduction of cost by nothaving an 
access door that is hinged as such, but instead utilizing means 
for retaining the foot with an inner foot while having an ex 
tremely rigid outer shell providing lateral support for the ankle 
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and lower leg of the wearer. This reduces cost, and while the ' 
lateral support is ?rm, the boot does permit forward move 
ment of the leg. Resistance to forward movement of the leg is 
controlled through the use of a band that goes around the 
front of the ankle and fastens with respect to the rigid shell. 
The band is elastomeric or elastic to give resistance to forward 
movement. 

SUMMARY OF THE INVENTION 

The present invention relates to a rigid shell ski boot having 
in one piece, a sole, a foot portion, lateral side members ex 
tending up above the ankle of the wearer and a closed rear 
portion, whereby foot access is provided through a front open 
ing by leaving the front portions of the upper part of the boot 
open, as well as portions above the instep of the boot. An 
inner boot with means for securing the foot to the inner boot 
and with respect to the shell is provided so that good lateral 
support is present and foot access is provided through an 
opening that does not have a hinged door. The inner boot is 
?xed in place, and includes provided means for inserting hold 
down pads into pockets just above the heel to improve heel 
holddown A holddown strap across the instep in combination 
with a rigid tongue having a foam pad on the side that is 
against the leg to distribute forces from the strap is used to ob 
tain good heel holddown. An elastic band that is attached to 
the rigid upwardly extending lateral side portions, extends 
across the front of the opening when the leg is in place in the 
foot to‘ elastically resist movement of the leg in forward bend 
ing. 

Suitable cover members and snow-excluding members can 
be provided as desired. The boot shell can be molded, usually 
in half shell sections, and made into'an integral assembly by 
bonding the sections together very quickly. The inner boot 
can be separately assembled, and ?xed into place in the rigid 
shell so that good skiing control can be achieved _with econo 
my of manufacture. 
No doors are provided covering the foot access openings, 

but an elastomeric member or band is used for controlling 
force-resisting forward leg movement to give a good skiing “ 
feel" for ?exing of the lower leg. 
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2 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 .is a side elevational view of a ski boot made accord 
ing to the present invention; 

FIG. 2 is a side elevational view of the device of FIG. 1 as 
viewed from an opposite side thereof; 

FIG. 3 is a fragmentary top sectional view taken as on line 
3-3 in FIG. 2; 

FIG. 4 is a perspective view of the device of FIG. 1 shown 
with a lower movement-resisting band in open position show 
ing how foot access is achieved to the boot, and with a heel 
holddown strap in its closed position; and 

FIG. 5 is a perspective view of an inner boot shown removed 
from the boot even though the inner boot is normally held 
securely in place within the outer shell. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

A ski boot illustrated generally at 10 comprises a rigid outer 
shell assembly 11. The shell assembly has a rigid sole member 
12, a foot-receiving portion 13, and an upper cuff portion 14. 
The cuff portion 14 is rigid with the foot-receiving portion and 
with the sole so that the entire assembly is rigid. The cuff por 
tion includes lateral side members 15 and 16 that extend up~ 
wardly along the sides of the ankle and lower leg of the 
wearer, and a curved rear member 17 joins the lateral side 
portions so that the cuff is'a U-shaped assembly around the 
ankle and the lower leg of a wearer, closed at the rear and 
open at the front. The side members 15 and 16 therefor are 
spaced apart to receive a leg between them, and are complete 
ly open between the forward edges 15A and 16A of these 
lateral side portions. This open area thus is as wide as a leg, 
and extends downwardly and forwardly to form a foot access 
opening 19 extending forwardly so that the foot-receiving por 
tion is open for a substantial distance over the instep area of 
the boot. This is perhaps best seen in FIG. 3 where the forward 
line 18 of the opening shows the extent of the forward open 
ing. It can be seen that the foot access opening 19 goes for 
wardly a substantial distance. The opening extends forwardly 
to the area to the rear of the toes of a wearer. Thus a large 
opening is provided in the rigid outer shell. The rigid outer 
shell can be made of ?berglass~reinforced resin, metal, 
molded rigid plastic or other suitable material that gives good 
lateral support to a foot, and can be made into contoured or ir 
regular shapes such as the foot-receiving portion 13. 
A foot-receiving inner boot assembly illustrated generally at 

20 is provided on the interior or the shell. The foot-receiving 
inner boot is made of soft leather so that it is flexible and has a 
sole that forms the insole of the boot when assembled. The 
inner boot is fastened securely to the inner surface of the sole 
of the shell. The sole of the inner boot is adhesively fixed to 
the inner surface of the sole 12 of the shell so that the inner 
boot cannot be removed once assembled. However in FIG. 5 
the inner boot is shown removed for sake of illustration of the 
boot. 

The inner boot includes foot-receiving portion having a for 
ward opening 21. Over the instep area of the boot, some type 
of a tightening device such as a lace 22 extending through 
eyelets is provided. This would only be a speed lace of two or 
three eyelets. A woven stretchable material that would tend to 
keep the opening 21 closed over the instep area such as lycra 
spandex can also be used instead of a lace, although the lace 
gives more adjustability and can be more tightly secured. A 
tongue member 23 is provided on the interior of the inner 
boot and this is ?xed to the lower part of the inner boot in con 
ventional manner. The tongue member includes a relatively 
stiff backing member 24, which normally would be a heavy 
leather section, and has a foam pad 25 on the side of this 
heavy leather section adjacent the lower leg so that the foam 
pad bears against the-leg. A covering of softleather 26 can be 
made over this foam pad on the interior of the tongue. A 
pocket can also be provided on the interior of the tongue to 
permit adding padding to the tongue, if desired. The backing 
member 24 extends only partly down the tongue and at a junc 
tion about at line 23A the tongue becomes flexible for good 
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?tting. The inner boot is ?lled with a layer of foam padding 26 
throughout the foot and ankle parts, and this is used for 
cushioning the foot against the shell as well as providing for a 
good ‘fit. The padding can be soft polyfoam or foam rubber 
conventionally used in ski boots. The pad 25 on the tongue is 
more ?rm than the padding in the inner boot itself, and can be 
made of “Ensulite" brand foam, made by Uniroyal, Incor 
porated, Mishawaka, Indiana. 

In order to enhance the holddown qualities of the heel of 
the boot, extra foam blocks can be glued to the inner surface 
of the outer shell in the heel area before the inner boot is 
fastened in place. The outer cover of the inner boot 20 is pro 
vided with slits or openings 27 along the lateral side members 
above the anklebone area. These slits open into interior 
pockets formed in the inner boot on the outside of the foam 
padding 26, and small pillows or pieces of padding shown in 
dotted lines at 27A can be inserted through these slits 27 to ?ll 
up space in the area to the rear of the anklebone, and just 
above the heel of the wearer in order to enhance the heel 
holddown characteristics or to size the upper cuff down to ?t 
the leg of a wearer. The upper part of the inner boot, for ex 
ample the portions above the heel area, are left free from the 
outer shell, and are not fastened against the lateral side mem 
bers 15 and 16 so that the cuff part 28 of the inner boot can be 
pulled away from the lateral side members 15 and 16 to permit 
insertion of additional padding in through the slits 27 for heel 
holddown improvement. The pads can be made up of small 
pillows of material having outer covers and a filling, or can be 
pieces of foam cut to the desired shape and size. The forward 
members of the cuff part 28 of the inner boot hold relatively 
little foam and are made so that they will fold together around 
the front of the tongue 23, as shown in FIGS. 5 and 3 to help 
give a snug ?t against the leg. 
When the inner boot is inside the outer shell it is securely 

fastened in place. It can be seen that the lace 22 is to the rear 
of and accessible through the forward portion of the opening 
in the shell. The free end of lace 22 is to the rear of the line 18 
of the shell opening. In order to hold the foot in the boot, a 
heel holddown strap assembly is providedJThe strap assembly 
includes a ?rst strap section 33 which is ?xed with a pin or 
suitable member 34 to the boot to the rear of and below the 
junction between the lower leg and the instep ofa wearer. The 
strap portion 33 has a “D” ring 35 fastened to the free end 
thereof, and this is of size to come up over the forward part of 
the foot just at the rear of the instep and at the forward edge of 
the lower leg, in the area where the leg and the footjoin. In ad 
dition, another strap section 36 is provided, and this is ?xed to 
the rigid outer shell with a rivet 37 on an opposite side from 
the strap section 33, and is of length so that it can slidably pass 
through the ring 35 like a pulley, the section 36 loops so that it 
will slide through the ring 35. Strap section 36 has a clamping 
or latch ring 38 attached thereto at its free end. Strap section 
36 can be adjustably fastened with respect to its length to this 
ring 38 if desired, to permit changing the effective length of 
the strap. The ring 38 is made to be utilized with an overcenter 
clamp 39. The clamp 39 has a lever that has lugs for receiving 
the ring, and which is pivoted onto the bracket in a conven 
tional manner so that when the ring is placed on the lever, and 
goes overcenter, the strap section 36 can be tensioned, 
thereby pulling on section 33 through the ring 35. The strap 
sections bear against the inner boot, and speci?cally against 
the rigid backing member 24 for the tongue assembly. The 
clamp assembly 39 is ofa design known in ski boot art, and the 
lever and clamp assembly are ?xed to the lateral side member 
16 of the outer shell. 
The strap assembly provides for adjustability in fitting so 

that it can be clamped tightly to pull the foot rearwardly and 
downwardly to give heel holddown. In the clamp assembly 39 
the lever and the clamp base stay with the shell, and the ring 
38 merely slips over the lever, hooks in a lug,v and then the 
lever is ?ipped to its position as shown in FIG. 2 to go over 
center and hold the strap in section 36 tightly. It can be seen 
that even with the strap assembly secured‘in place,*the lower 
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4 
leg of a wearer can be moved about the ankle joint forwardly 
in the open area between the edges 15A and 16A against the 
tongue. 

In order to elastically resist this forward movement and pro 
vide a resilient resistance to movement of the leg which will 
permit the leg to be moved and bent and ?exed when skiing, 
an elastomeric band assembly illustrated at 45 is utilized. The 
elastomeric band assembly is fastened as at 46 with suitable 
means on the interior of the cuff to the lateral side member 15 
and on the interior thereof. The band 45, as shown, is of a 
height substantially equal to the height of the lateral side 
members themselves, although a relief is cut out as at 47 to 
clear the area where the strap section 33 and 36 bear against 
the tongue. 
The free end of the band 45 has a fastening member 48 

?xed thereto, so that the member 48 pulls evenly all along the 
free edge of band 45. A single overcenter clamp member 49 is 
attached to this fastening member 48, and is pivotally 
mounted as at 42 to this member. Clamp member 49 is ad 
justable on a threaded shank 51 and is made so that the ends 
will hook into and engage a latch member 52 ?xed to the 
lateral side member 16 adjacent the rear portions thereof, the 
clamp goes overcenter so that it will snap into place and 
securely hold the band 45 covering the space between the for 
ward edges 15A and 16A of the lateral side members. The ad 
justability of the threaded shank 51 provides for the regulation 
of tension in the band 45. The band 45 is made of a suitable 
elastomeric material havinga controlled stretch, and it can be 
selected so that it has the desired amount of resistance to for 
ward movement, and yet will stretch to permit some move 
ment. Different skiers will want more resistance to forward 
movement of the leg than others, and the elastomeric band 45 
is selected to give a desired range. By adjusting the tension in 
the elastomeric material band 45, the resistance can be varied. 
Different elastomeric materials also can be selected to give 
different ranges of resistance to forward movement.‘ 
The elastomeric band 45 bears against the cuff portion 28 of 

the inner boot, and therefore against the backing 24 of the 
tongue to force the pad 25 of the tongue against the leg of the 
wearer and securely hold the foot in place. Note that the band 
goes to the outside of side portion 16 when closed. 
A cover member illustrated generally at 60 can be attached 

to the band on the outside thereof, and is ?xed as at 61 along 
the lower ends of the opening in the outer shell. The cover 60 
as shown includes a tuck or fold portion 62 that can be folded 
up over the instep area of the boot, and then folded closed as 
shown in FIG. 1. The cover member 60 may be a synthetic 
fabric that is waterproof, abrasion resistant and is used merely 
for covering the opening that provides foot access to the shell. 
The cover 60 ?ts inside the shell opening and includes fasten 
ing strips that go on the inside of the shell and are sealed 
thereto around the opening. The attachment of the cover 60 
can be made with adhesives or the like. 
The cover member 60 is fastened along the inner surfaces of 

the side member 15, along with the band 45, and around the 
lower edge of the foot-receiving opening as previously ex 
plained. The lower end portion of the folded-over part where 
the tuck member 62 is placed carries Velcro brand hook and 
loop tape fastener strips illustrated at 65 and 66, so that the 
lower edge illustrated at 67 of the cover can be securely 
fastened down against the shell with the Velcro brand strips to 
keep the unit waterproof. The holddown strap section 36 ex 
tends outwardly underneath the cover, as shown in FIG. 2, and 
is fastened before the unit is put into place. In addition, it is 
possible to use a stretchable lycra-type fabric to cover the 
shell opening in the instep area. A separate fabric band would 

a then be used to cover the forward-facing part of the opening 

70 

75 

between edges 15A and 16A, in combination with the 
elastomeric band. 
A band of material illustrated at 70 can be attached to the 

upper portions of the fabric cover and can hold a suitable snap 
fastener for fastening around the leg of the wearer'to ?t snugly 
around the wearer’s leg and.exclude snow from the cuff of the 
boot. 
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The outer shell provides a large open area for foot access. 
The tongue can be pulled outwardly through the opening 21 of 
the inner boot, and then the foot can be slid into place quickly. 
The lace 22 is tightened and fastened, or if other devices over 
the instep are used for holding the opening partially closed, 
such as an elastic member, a lace need not be used. The strap 
sections 33 and 36 are fastened together quickly by threading 
the end member 38 of strap section 36 through the loop or 
ring 35, and fastening the overcenter clamp 39. The ?nal step 
in closing the boot is to bring the elastic or resilient band 45 
around the front of the lower leg, fastening the clamp 49 with 
respect to the hook 52 under the desired tension, and then 
securely putting down the lower edge 67 of the outer cover 
with the Velcro tape strip fasteners 65 and 66 to waterproof it. 
The boot is then ready to wear and use. If additional ?tting is 
desired, the forward cuff portions 28 of the inner boot can be 
pulled away from the side portions 15 and 16 and pads slid 
into the slits 27 to take up any space over the heel area to 
achieve good heel holddown. 
The tongue 23 can be relieved at its flexure point 23A by 

cutting a relief window into the backing member 24 as shown 
in FIG. 5 
The boot shells can be molded quickly, made into two 

halves and then made as a complete unit. There is no need for 
a hinged cuff because the elastic or elastomeric band 45 pro 
vides resistance to forward movement elastically, and is much 
different than a leather strap across the front which does not 
stretch to any substantial degree at all and rather merely 
restricts forward movement in any opening in a ski boot. The 
open instep area provides quick access, and the inner boot 
fastening means holds the instep area securely. The heel hold 
down strap of the present invention also exerts force rear 
wardly and downwardly to hold the heel in the rear of the 
boot, and this together with the additional feature of having 
pads that can be inserted into the inner boot through the slits 
27 for heel holddown makes the unit very usable for skating. 
The foam pads ?xed to the interior of the shell for improved 
heel holddown also keep the heel of the wearer away from the 
shell for comfort. 

It can be seen that the sole of the boot includes members at 
the front and rear for fastening to a ski binding by providing 
ledges for these bindings. 
The inner boot extends upwardly above the lateral side por 

tions 15 and 16, and the rear portion 17 for distributing forces 
on the leg against the upper edges of these members. This pro 
vides for cushioning of the leg, including rearward lean of the 
leg. Also the lateral side members are canted to the side about 
5° starting at the anklebone area. This can be seen in FIG. 3. 
The side members 15 and 16 tilt sideways (toward the bottom 
of the drawings as shown) to accommodate the tilt of the 
lower leg found on most people. 
A “U“-plastic insert 71 can also be slipped between the 

shell and the inner boot. This is shown in FIG. 1 and in dotted 
lines in FIG. 5. This plastic insert is somewhat ?exible (i.e. 
semirigid) and resilient and distributes force along the leg 
without hurting the leg. The insert can be used on other rigid 
shelled boots between the shell and the padding. 

While a speed lace 22 is shown, it is to be understood that 
the laces on the inner boot can go all the way to the top of the 
cuff section if desired. The speed laces as shown are desirable 
for simplicity of operation. 
The strap assembly comprising sections 33 and 36 can, if 

desired, be fastened with a buckle at the instep area, for exam 
ple ring 35 can be replaced with a buckle. 
The holddown of the outer cover also can be made with 

snap fasteners or the like along the lower edge of the cover in 
place of the Velcro strips 65 and 66. 

Different size outer shells can be made, and ?nal sizing for 
the wearer can be done by varying the thickness of the 
padding in the inner boot and also the insole support may be 
moved up or down by changing the supported position of the 
insole. The pads 27A also aid in proper sizing of the boot. 
What I claim is: 
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1. A‘ ski boot comprising a rigid boot outer shell including a 

foot portion to enclose the foot of a wearer below the ankle, 
and having integral upwardly extending side portions of rigid 
material located on the sides of a lower portion of the leg of a 
wearer, and enclosing the rear portions of the leg of a wearer 
for a distance above the ankle of the wearer, said side portions 
being spaced apart, and having forward edges de?ning sides of 
a front opening, means padding the foot of a wearer with 
respect to the outer shell, a member closing the opening 
between the edges of the side portions, said member compris 
ing an elastic band fastened between said side portions to re 
sist forward movement of the leg of the wearer between said 
side portions with a desired amount of elastic resistance. 

2. The combination as speci?ed in claim 2 wherein said 
member comprises a band ?xed along one edge to one of said 
side portions, and releasable clamp means to releasably ?x the 
other end of said band to the other of said side portions. 

3. The combination as speci?ed in claim 1 wherein said 
means padding the foot of a wearer comprises an inner boot 
member, said inner boot member including opening means for 
inserting additional padding into said inner boot in the area 
above the heel of the wearer, said inner boot being free from 
the side portions of said shell to permit inserting said addi 
tional padding in the heel area. 

4. The ski boot of claim 1 including means de?ning a con 
tinuous opening extending from the front opening between the 
side portions forwardly from the junction between the side 
portions and the foot-enclosing portion of the boot a substan 
tial distance to permit insertion of the foot of a wearer into the 
foot portion of said outer shell. 

5. The combination as speci?ed in claim 4 and an outer 
cover member ?xed to said shell, said cover member being 
movable from a position wherein it covers said continuous 
opening to a position wherein said cover will release to permit 
a foot to be inserted into said continuous opening. 

6. The combination as speci?ed in claim 4 wherein said 
inner boot includes a forward inner boot opening, and lace 
means tightenable across the instep of the wearer, said lace 
means being accessible through said continuous opening to 
tighten onto the foot of a wearer. . 

7. The combination as speci?ed in claim 6 wherein said 
inner boot includes a tongue member having a portion thereof 
that includes a relatively stiff backing member and a cushion 
pad against the leg of the wearer, said stiff backing member 
extending downwardly along the forward portion of the leg of 
the wearer and for a portion over the instep of a wearer, and 
adjustable strap means bearing against said backing member 
to urge said tongue and pad against the leg and rear instep por 
tions of the foot of a wearer. 

8. The combination as speci?ed in claim 7 wherein said ad 
justable strap means comprises a ?rst strap section attached to 
said shell adjacent one side of the foot, a second strap section 
attached to the shell adjacent a second side of said foot, said 
?rst strap section having a ring at the free end thereof, said 
second strap section being of size to pass through said ring, 
and releasable clamp means for clamping the free end of said 
second strap section to exert a force on said ?rst strap section 
and said second strap section in direction against said tongue 
member. 

9. A ski boot comprising a unitary rigid shell section includ 
ing a sole member, a foot-receiving portion ?xed to said sole 
member and ‘- a rigid cuff section comprising a U-shaped 
member having forward edges spaced apart and open to the 
front, and closed to the rear, integral with and ?xed to said 
foot-receiving portion and said sole, said shell de?ning an 
opening extending from between said forward edges 
downwardly over the instep area of said shell to permit a foot 
to be inserted into said shell, and elastomeric retainer means 
for elastically resisting movement of the lower leg of said 
wearer between the forward edges of the cuff section of said 
shell. 

10. The combination as speci?ed in claim 9 wherein said 
elastomeric retainer means comprises a band extending along 
the forward portions of the lower leg of the wearer. 
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11. The combination as speci?ed in claim 9 and means 
padding the foot of a wearer comprises an inner boot member 
mounted to the shell, and including a cuff portion that extends 
upwardly along the lower leg of a wearer above the top of the 
shell cuff section. 5 
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12. The ski boot of claimnlwlv and a separate semirigid U-v 

shaped insert positioned between the cul‘f portion of the inner 
boot and the cuff section of said shell at the rear portion 
thereof and extending partially along the sides thereof. 

45" 

55 

75 



UNITED STATES PATENT OFFICE 

CERTIFICATE OF CORRECTION 
Patent No, 3,599, 351 Dated August 17, 1971 

Invent0r(s) Donald R- Check 

It is certified that error appears in the above-identified patent 
and that said Letters Patent are hereby corrected as shown below: 

On the cover sheet [73] "Sports Technology, Inc. South 
Edina, Minn." should read -— Sports Technology, Inc., Edina, 
Minn. -—. 

Signed and sealed this 15th day of February 1972. 

(SEAL) 
Attest: 

EDWARD M. FLETCHER,JR. ROBERT GOTTSCHALK 
Attesting Officer ‘ Commissioner of Patents 

JRM ‘301050 "0'55" USCOMM-DC 60376-5969 

i U 5 GOVERNMENT PRINTING OFFICE ' ‘959 0-365‘33‘ 


