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[57] ABSTRACT 

A ski including an elongated relatively narrow strip 
having a normally upwardly directed surface to be en 
gaged by a ski boot and a normally downwardly di 
rected opposed surface, the ski including a bottom 
layer which is ?xed to the strip and engages and cov 
ers the opposed surface thereof, this bottom layer 
being composed for the most part of a plastic in which 
hollow tubular ?bers are embedded with some of the 
?bers being exposed at a surface of the bottom layer 
which is directed away from the strip to provide the 
latter surface of the bottom layer with a microporous 
structure. During manufacture the bottom layer com 
posed for the most part of plastic in which the hollow 
tubular ?bers are embedded is applied to the bottom 
surface of the strip and while being pressed against the 
bottom surface of the strip is cured to form a plate 
?xed to the bottom surface of the strip. The bottom 
layer is then ground at its surface which is directed 
away from the strip to expose ?bers at the ground sur 
face, thus giving the latter surface a microporous 
structure. 

9 Claims, 4 Drawing Figures 

10 

WWW/WA 18 
22 



/ PATENTEDJUL29‘975 3,897,074 

12 10 1!. 

3 
16 

Fl G. 1 

18 2A 20 

22 

FIG. 3 



3,897,074 
ll 

SKI WITH MICROPOROUS BOTTOM SURFACE 

BACKGROUND OF THE INVENTION 

The present invention relates to skis. 
In particular, the present invention relates to skis 

having bottom structures for providing the skis with de 
sired sliding properties, as well as to methods for manu 
facturing such skis. 

It is known to provide for skis different types of syn 
thetic materials situated at the bottom sliding surfaces 
of the skis. Sliding bottom surfaces of skis have been 
manufactured from thermosetting as well as thermo 
plastic materials. Thus, polyethylene is one of the ther 
moplastic materials most frequently used for this pur~ 
pose and has indeed been found to be extremely good 
for alpine skiing. However, the use of a bottom layer of 
polyethylene for skis intended for cross-country skiing 
is restricted by reason of the fact that polyethylene has 
a low coefficient of friction at rest, so that skis provided 
with polyethylene at the bottom thereof slide very eas 
ily and in addition have a poor adherence with wax, so 
that both from the standpoint of waxing as well as of 
cross-country skiing polyethylene is undesirable. Other 
materials having characteristics similar to those of 
polyethylene have been used, such as Teflon and poly 
propylene, but there has been no general use of these 
thermoplastic materials. 

Skis with bottom layers consisting exclusively of ther 
mosetting plastic have not been in use unless it is con~ 
sidered that a polyester and epoxy-based varnish forms 
a thermosetting plastic bottom layer. Such varnishes 
have been used in order to increase the wear resistance 
of the bottoms of Wooden skis. These varnishes have 
been used in the form of thin coats having a thickness 
of less than 0.1 mm, because thermosetting plastics in 
thicker layers without ?llers have too great a tendency 
to flake off, particularly along the edges of the ski bot 
tom. 
A known ski bottom based on a thermosetting plastic 

is the so-called plastic wood developed in Finland. This 
type of construction is believed to be the commonest 
plastic ski bottom material for skis which at the present 
time are intended for cross-country skiing. The draw 
back of plastic wood has proved to be its brittleness, or, 
in other words, its poor ?exural strength. This latter 
drawback results from the non-uniform ?brous struc 
ture of the wood as well as its low ductility across the 
grain. These factors result in a tendency of skis having 
plastic wood bottoms to break in two, and such skis are 
easily scratched, for example by stones. 
Another type of known ski bottom includes a combi 

nation of thermosetting plastic and a textile fabric hav 
ing a pile, as disclosed in Finnish Pat. No. 43,401. This 
ski bottom has an oriented, microscopic pile surface 
projecting from the ground bottom surface of the ski, 
and this construction has proved to have a distinct me 
chanical effect on the sliding and gripping characteris 
tics of the ski. Although such a construction has indeed 
proved to be highly desirable with regard to its proper 
ties, nevertheless due to the high price of such con 
struction, resulting from the dif?culty in manufacturing 
the ski with the special fabric, the use of this type of ski 
has been restricted only to the most expensive skis. 
Also, as a known material for the bottom of the ski 

paper laminate impregnated with phenolic resin has 
been tried. However, such a construction has proved to 
have an excessive tendency for ?aking off. In addition 
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this construction has the drawback of poor adherence 
with ski wax and a poor gliding at low temperatures. 

SUMMARY OF THE INVENTION 

It is accordingly a primary object of the present in‘ 
vention to provide a ski and a ski-manufacturing 
method which will avoid the above drawbacks. 
Thus, it is an object of the present invention to pro 

vide a relatively inexpensive ski having at its bottom a 
construction which is greatly improved as compared to 
known skis of similar cost. 

In addition it is an object of the present invention to 
provide a ski and ski-manufacturing method according 
to which it is possible to take into consideration the de 
sired use of the ski so that in accordance with the in 
vention it is possible to provide skis having extremely 
good slidability to be used in ski contests, while if de 
sired it is also possible to design the ski to have maxi 
mum wear resistance for alpine skiing, or it is also pos 
sible to provide a ski which has the best possible prop 
erties for cross-country skiing. 

In addition it is an object of the invention to provide 
a ski with a bottom layer having a relatively low ther 
mal conductivity to improve the gliding of the ski on 
extremely cold snow. 

In accordance with the invention the ski includes an 
elongated ski strip having a normally upwardly directed 
surface to be engaged by a ski boot and a normally 
downwardly directed surface which is engaged and 
covered by a bottom layer which is fixed to the ski strip. 
This bottom layer in accordance with the present in 
vention is composed for the most part of a plastic in 
which hollow tubular ?bers are embedded. These fibers 
have internal capillary passages, and some of the ?bers 
are exposed and flush with a bottom surface of the bot 
tom layer which is directed downwardly away from the 
ski strip, so that in this way this latter bottom surface 
has a microporous construction. According to the 
method of the invention the plastic with the tubular fi 
bers embedded therein is applied to the bottom surface 
of the ski strip while being pressed against the ski strip 
during curing so as to form a plate which is ?xed to the 
ski strip, and thereafter the bottom surface of this 
cured layer which is directed away from the ski strip is 
ground so as to expose ?bers at the bottom surface of 
the bottom layer. 

BRIEF DESCRIPTION OF DRAWINGS 

The invention is illustrated by way of example in the 
accompanying drawings which form part of this appli 
cation and in which: 
FIG. 1 is a schematic side elevation of a ski according 

to the invention; 
FIG. 2 is a fragmentary longitudinal sectional eleva 

tion of part of the ski of FIG. 1 at the region of its lower 
surface, illustrating schematically the construction of 
the ski at an enlarged scale; 
FIG. 3 is a fragmentary longitudinal sectional eleva_ 

tion of the ski at the region of its lower surface shown 
at a scale which is much larger than that of FIG. 2 so 
as to illustrate in detail the construction of the ski; and 
FIG. 4 is a fragmentary bottom plan view of the ski 

of FIG. 1 showing schematically at an enlarged scale 
the microporous structure of the bottom surface of the 
ski. 
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DESCRIPTION OF PREFERRED EMBODIMENTS 

In accordance with the invention the ski has a bottom 
layer which is designed to slide and which is composed 
for the most part of a thermosetting plastic and a ? 
brous material in the form of hollow tubular ?bers 
which are embedded in the thermosetting plastic, this 
plastic with the ?bers therein being cured to form a 
plate which is attached to the bottom of the ski. After 
curing is completed the exposed bottom surface of the 
layer of plastic with the tubular ?bers embedded 
therein is machined, as by being ground, so that the 
capillary passages in those ?bers which become ex 
posed by grinding at the bottom surface of the bottom 
layer are opened to provide the bottom surface of the 
ski with a microporous construction. 
Referring to FIG. 1, there is shown therein in a sche 

matic side elevation a ski strip 10 in the form of an 
elongated narrow strip of wood, for example, having a 
normally upwardly directed surface 12 to be engaged 
by a ski boot. Thus, FIG. 1 schematically illustrates the 
structure 14 for releasably holding a ski boot. As may 
be seen from FIG. 1, the strip 10 has ?xed thereto a 
bottom layer 16 which is constructed in accordance 
with the present invention, the thickness of the bottom 
layer 16 being exaggerated with respect to the illus 
trated thickness of the strip 10 in FIG. 1 for the sake 
of clarity. ' 
Referring to FIG. 2 it will be seen that the strip 10 has 

?xed thereto the bottom layer 16 which is composed of 
a synthetic plastic material 18 in which hollow tubular 
?bers 20 are embedded, as schematically illustrated. 
Preferably the plastic 18 is a thermosetting plastic and 
the fibers 20 are cellulose ?bers. The layer 16 which is 
composed of the most part of the thermosetting plastic 
18 and the tubular fibers 20 is applied to the bottom 
surface of the strip 10 and is cured under pressure so 
that the layer 16 forms a plate which is ?xed to the bot 
tom surface of the strip 10. Then the bottom surface 22 
of the layer 16 is machined as by grinding so as to ex 
pose a number of the fibers 20 which are flush with the 
bottom surface 22, thus opening the capillary passages 

' of the fibers 20. 
Referring to FIG. 3, which shows this construction at 

a greatly enlarged scale, it will be seen that one of the 
fibers 20 has its capillary passage 24 open at the bottom 
surface 22 of the plastic material 18. 
Referring to FIG. 4 which also shows the construc 

tion at an enlarged scale for the sake of clarity, this 
structure of the invention provides the bottom surface 
22 of the ski with a multiplicity of tiny openings 26 
which give the bottom surface a highly desirable micro 
porous construction. 
Thus, with the present invention the bottom layer of 

the ski will eliminate all of the drawbacks which have 
been encountered with plastic wood while at the same 
time preserving properties which are important with 
respect to good gliding of the ski and, the capability of 
waxing the bottom thereof. By selecting for the mate 
rial to be impregnated with the thermosetting plastic 
18, instead of wood, hollow tubular ?bers 20 which 
preferably are cellulose ?bers or other equivalent tubu 
lar hollow ?bers, a completely uniform construction 
capable of being technically controlled is achieved with 
the ?bers in the plastic 18 either being haphazardly ar 
ranged or oriented in a preselected manner. The hollow 
cellulose structure of the cellulose ?ber or other equiv 
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alent ?ber is signi?cant from the viewpoint of the pres 
ent invention in that it provides the exposed bottom 
surface 22 of the ski with a microporous characteristic 
which aids in the adherence of wax. When the hollow 
?bers are impregnated with the synthetic resin which is 
then cured to form a plate which is ?xed to the bottom 
surface of the strip 10, with pressure being applied usu 
ally simultaneously with the curing, a sliding bottom ski 
surface is achieved where this latter surface has a com 
bination of different materials with the proportions of 
the ?bers and resin being capable of exact determina 
tion as, for example, by adjusting the pressure applied 
during the simultaneous pressing and curing of the 
layer 16. 
One of the important features of the present inven 

tion resides in the fact that the bottom surface 22 is 
ground or otherwise machined so that the sealed sur 
face which results from the pressing is broken up to 
create the microporous surface where the passages 24 
of the ?bers 20 flush with the surface 22 are open at the 
surface 22. 
As a further feature of the present invention it is pre 

ferred to provide a bottom layer 16 which has a thick 
ness on the order of 0.5-1 mm, so as to achieve the ad 
ditional advantage of eliminating scratches or other 
damage to the bottom surface by an equalizing grinding 
operation applied to the bottom surface 22 after it has 
become excessively scratched or otherwise damaged 
during use. Inasmuch as the entire bottom layer 16 is 
of a homogeneous construction throughout its thick 
ness, any machined surface 22 provided even subse 
quent to extensive use of the ski will have the above 
described characteristics of the invention. 

It is possible to regulate the characteristics of the sur 
face 22, in accordance with the invention, by varying 
the quantitative proportions of ?bers and resin as well 
as the hardness of the resin so as to achieve the best 
possible wear, sliding and waxing properties for differ 
ent conditions. It becomes possible, therefore, to pro 
duce for different intended uses particular sliding bot 
tom surfaces 22 which are most appropriate for the in 
tended purposes. For example a surface 22 which has 
optimum sliding properties will be provided for skis to 
be used in contests, while maximum wear resistance 
will be provided for alpine skiing. 

In addition, the hollow tubular fibers 20 have the ef 
fect of lowering the thermal conductivity of the layer 
16. This property is of great signi?cance because a low 
thermal conductivity improves the ease with which the 
surface 22 glides on extremely cold snow. 
One example of the composition of the layer 16 

which has proved to be highly successful for the bottom 
layer of a ski according to the invention is the follow 
mg: 
The plastic 18 is an epoxy resin while the ?bers are 

cellulose ?bers, and the cellulose ?bers constitute 50% 
by volume while the epoxy resin 18 constitutes 45% by 
volume of the layer 16. The remaining 5% by volume 
of the layer 16 is made up of ?llers and pigments. 
What is claimed is: 
1. In a ski, an elongated narrow strip having one sur 

face which is normally directed upwardly to be engaged 
by a ski boot and an opposed surface which is normally 
directed downwardly toward the ground, and a bottom 
layer ?xed to said strip and engaging and covering said 
opposed surface thereof, said bottom layer being com 
prised for the most part of a plastic material in which 
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short tubular ?bers are embedded with random orien 
tations, said tubular ?bers having internal capillary pas 
sages and including at a surface of said bottom layer 
which is normally directed downwardly away from said 
strip a number of ?bers which are flush with and have 
their passages exposed at said surface of said bottom 
layer to provide the latter surface with a microporous 
structure. 

2. The combination of claim 1 and wherein said plas 
tic is a thermosetting plastic. 

3. The combination of claim 2 and wherein said ? 
bers are cellulose ?bers. 

4. The combination of claim 3 and wherein said plas 
tic is an epoxy resin. 

5. The combination of claim 4 and wherein said cel 
lulose ?bers and epoxy resin respectively form 50% and 
45% by volume of said bottom layer while the remain 
der thereof includes 5% by volume of ?llers and pig 
ments. 

6. The combination of claim 5 and wherein said bot 
tom layer has a thickness on the order of 0.5-1 mm. 
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7. The combination of claim 1 and wherein said bot 

tom layer has a thickness on the order of 0.5-1 mm. 
8. In a method of manufacturing a ski, the steps of ap 

plying to a normally downwardly directed bottom sur 
face of a ski strip a layer comprised for the most part 
of plastic with short hollow tubular ?bers embedded 
with random orientations therein, pressing said layer 
against said strip with a given pressure while curing said 
layer to form therefrom a plate which is ?xed to said 
bottom surface of said strip, and then grinding a surface 
of said layer which is normally directed downwardly 
away from said strip to expose the hollow interior of 
some of the fibers at the ground surface of said layer so 
as to provide the latter surface thereof with a micropo 
rous structure. 

9. In a method as recited in claim 8 and including the 
step of regulating the pressure applied to said layer dur 
ing curing thereof for controlling the proportions by 
volume of said plastic and ?bers with respect to each 
other. 

* * * * * 


