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[57] ABSTRACT 
A ski construction is characterized by a longitudinally 
extending fiber-reinforced plastic honeycomb core 
having hollow tubular members and upperand lower 
foam-filled corrugations. Plastic sides for the ski are 
locked into longitudinally extending sockets along the 
side edges of the honeycomb core and a plastic top 
covers the honeycomb core. An epoxy or phenolic 
binder bonds a bottom running surface of the ski to 
the honeycomb core and the elasticity of the binder 
determines the dampening characteristics of the ski, 

13 Claims, 7 Drawing Figures 
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SKI CONSTRUCTION 
The present invention relates generally to board con 

struction for recreational equipment and more particu 
larly to a new and improved snow ski construction. 
A good snow ski combines a rather delicate balance 

between rigidity and ?exibility, while maintaining other 
important characteristics such as torsional response 
and vibration dampening. While originally, wood was 
the best known material for obtaining the desired char 
acteristics, more recently, it has been found that plastic 
or fiber reinforced plastic can be used to obtain the de 
sired characteristics and at the same time extend the 
useful life of the ski. Typical plastic or ?berglass skis, 
however, have required the use of continuous metal, 
plastic or fiber reinforced plastic strips along the top 
and bottom of the core of the ski in addition to the 
outer covering of the ski to give the desired rigidity and 
?exibility balance but due to metal fatigue, the life of 
these skis is also unnecessarily limited. 

It is, therefore, an object of the present invention to 
provide a new and improved ski construction giving a 

20 

desirable balance between rigidity and ?exibility while _ 
maintaining a prolonged life of the ski. 

It is another object of the present invention to pro 
vide a ski construction wherein the desired balance be 
tween rigidity and ?exibility is obtained in the core of 
the ski and does not require outer strips of metal, plas 
tic or reinforced plastic material to obtain plastic mate 
rial to obtain the desired balance. 

it is another object of the present invention to pro 
vide a ski construction wherein the components thereof 
are easily varied to obtain the desired balance between 
rigidity and ?exibility, the desired torsional response, 
and the desired vibration dampening characteristics. 

It is another object of the present invention to pro 
vide a ski construction having a honeycomb core de?n 
ing longitudinally extending hollow tubular passages 
and upper and lower foam-?lled corrugations which 
cooperate in establishing the desired balance between 
rigidity and ?exibility of the ski as well as the torsional 
resistance of the ski. 

It is still another object of the present invention to 
provide a ski construction in which a honeycomb core 
has sockets along opposite sides to retain sidewall ele 
ments of the ski. 
These and other objects of the present invention are 

obtained with a simpli?ed ski construction which has 
been designed so that the balance between rigidity and 
?exibility is variable, the dampening characteristics of 
the ski are variable and the torsional response of the ski 
is variable. 
More particularly, the ski construction of the present 

invention has a honeycomb core defining hollow longi 
tudinally extending tubular passages and upwardly and 
downwardly opening longitudinally extending corruga 
tions with the corrugations being ?lled with a foam ma 
terial, the elasticity of which determines the torsional 
response of the ski. Preferably, the honeycomb core is 
made of a fiber reinforced plastic material and consists 
of symmetrical corrugated sheets. The sheets are 
bonded together with an adhesive medium to establish 
the tubular passages and by varying the thickness of the 
adhesive medium, the balance between rigidity and 
?exibility of the ski is controlled. The running base and 
running edges of the ski are bonded to the core by a 
bonding medium, the elasticity of which determines the 
vibration dampening characteristics of the ski. Abra 
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2 
sion-resistant sides are positively locked in longitudinal 
sockets extending along opposite sides of the honey 
comb core and an abrasion resistant top covers the top 
surface of the core whereby the core of the ski is com 
pletely sealed. 
Other objects, advantages and capabilities of the 

present invention will become more apparent as the de 
scription proceeds taken in conjunction with the ac 
companying drawings, in which: 

FIG. 1 is an exploded perspective view of the ski con 
struction of the present invention with parts removed 
for clarity, 

FIG. 2 is a side elevation of a ski constructed in ac 
cordance with the present invention, 
FIG. 3 is an enlarged vertical section taken along line 

3—3 of FIG. 2, 
FIG. 4 is an enlarged vertical section taken along line 

4—4 of FIG. 2, 
FIG. 5 is a vertical section taken along line 5-—-5 of 

FIG. 3, _ 
FIG. 6 is a transverse vertical section taken through 

a ski incorporating a second embodiment of the present 
invention, and ' 

FIG. 7 is a transverse vertical section taken through 
a ski incorporating a third embodiment of the present 
invention. . - 

The component parts of the ski construction 10 of 
the present invention are probably best seen in FIG. 1 
to include a honeycomb core 12, an abrasion resistant 
top 14, side wall elements 16, a bottom running ele 
ment l8 and running edges 20 which are integrally con 
nected in a manner to be described hereinafter to com 
prise a ski construction in which‘the desired balance 
between rigidity and ?exibility, the desired torsional 
response, and the desired dampening characteristics 
can be obtained. As is conventional in snow ski con 
struction, each component of the'ski is bowed in a lon 
gitudinal direction to give the ski the desired camber. 

Referring ?rst to the honeycomb core 12, as best il 
lustrated in FIG. 3, it can be seen to de?ne three paral 
lel, hollow tubular elements 22 extending longitudi 
nally of the ski with each hollow element having a hex 
agonal transverse cross-sectional configuration. The 
top and bottom walls 24 and 26 respectively of the tu 
bular elements 22 are preferably thicker than the side 
walls 27 of the elements so that the hollow passages 
through the elements are somewhat ?attened. The tu 
bular elements 22 are connected together by horizontal 
planar web elements 28 which are comparable in over 
all thickness to the top and bottom walls of the tubular 
elements 22 so that upwardly and downwardly opening 
trough-shaped corrugations 29 of trapezoidal cross 
section are established between the tubular elements. 
Along each longitudinal side of the core member 12, 
retention sockets 30 are de?ned by a channel which re 
sembles a half-portion of a tubular element 22 with in 
turned lips 32 terminating in spaced relationship to 
each other so that the sockets 30 open outwardly 
through the side of the core member 12. The core 
member 12 is thicker at its longitudinal center than at 
opposite ends so that the top and bottom surfaces of 
the core member converge in a forward and rearward 
direction from the approximate longitudinal center of 
the core member whereby at the extreme leading and 
trailing ends, 34 and 36 respectively, of the core mem~ 
her, the tubular elements 22 and corrugations 29 are 
eliminated. At the leading end 34, the core member 
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arches upwardly de?ning the leading tip of the ski. The 
core 12 is preferably made of a fiber-reinforced plastic 
with the plastic being a resin such as epoxy, polyester 
or vinylester and the reinforcement fibers being fibrous 
glass, boron, sapphire, carbon, graphite, ceramic or 
combinations of these materials. 
The honeycomb core 12 is preferably constructed 

from upper and lower identical corrugated sheets 38a 
and 38b which are bonded in opposed face-to-face rela 
tionship and in a symmetrical manner to establish the 
honeycomb construction hereinbefore described. Each 
sheet can be seen to have corrugations on opposite 
sides so that when the sheets are bonded together, the 
tubular elements 22 and upwardly and downwardly 
opening corrugations 29 of the core member 12 are es 
tablished. The corrugated sheets are bonded along 
their interface 40 with an epoxy resin or similar bond 
ing medium 41 and by varying the thickness of the 
bonding medium 41 it has been found that the balance 
between rigidity and ?exibility desired for the ski can 
be varied. In other words, the greater the thickness of 
the bonding medium, the more rigid the ski becomes 
and conversely, the thinner the bonding medium, the 
more ?exible the ski becomes. ’ 
The corrugations 29 defined between the tubular ele 

ments 22 of the core 12 which open both upwardly and 
downwardly, are ?lled with an elastic semi-?exible 
foam material 42 such as a synthetic polyurethane, ep 
oxy, or syntactic foam and the elasticity of the foam 
will determine the torsional response of the ski. In 
other words, a high torsional response can be obtained 
with a high degree of elasticity in the foam material 42 
while a lower degree of elasticity in the foam material 
would lessen the torsional response. 
The side wall elements 16 of the ski 10 are positively 

retained in the longitudinal sockets 30 along the sides 
of the core member 12 and are preferably made of a 
polyurethane, polyethylene, polysulfone, foam and/or 
a syntactic foam, or acrylonitrile-butadiene-styrene, 
commonly referred to as ABS. Any of these materials 
provide an abrasion resistant, water-proof external side 
sufrace for the ski to assure a long life. The top edges 
of the side wall elements 16 are flush with the top sur 
face of the honeycomb core 12 and with the foam ma 
terial 41 in the corrugations 29 of the core whereby the 
top surface of the core is easily covered by the top ele 
ment 14 to seal the core member. The top element 14 
of the ski is preferably a polyurethane lacquer but 
could also be a sheet of polyurethane or ABS bonded 
to the core to provide an abrasion-resistant, water 
proof top surface for the ski. 
The running edges 20 of the ski are conventional and 

comprise elongated metallic strips of inverted L-shaped 
cross-section having a longitudinal groove 43 in the un 
dersurface thereof adapted to receive the bottom run 
ning element 18 of the ski which ?ts flush with the run 
ning edges 20 to de?ne a smooth bottom surface of the 
ski. 
The running edges 20 and bottom running element 

18 of the ski are bonded to the foam-filled core by a 
bonding medium 44 which ?lls a hollow cavity 45 de 
fined between the bottom element, running edges and 
the core member. This bonding medium 44 is prefera 
bly a phenolic adhesive, a glass-reinforced epoxy or 
polyurethane, a polyester or polyurethane. The elastic 
ity of the bonding medium 44 determines the dampen 
ing characteristics of the ski, or in other words, the abil 
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4 
ity of the ski to absorb vibration or chatter. Accord 
ingly, the dampening characteristics of the ski are also 
variable upon construction of the ski. 
The bottom running element 18 of the ski is prefera 

bly made of a high-density polyethylene‘material such 
as a material marketed under the name P~tex by lnter 
Montana Sports in Switzerland. As is conventional, the 
lower surface of the bottom running element 18 has a 
longitudinally extending groove 46 which enhances the 
tracking ability of the ski and the leading end 48 of the 
bottom running element 18 is curved upwardly to con 
form with the leading end of the core in defining the 
leading tip of the ski. 
Along a portion of the approximate longitudinal cen 

ter of the ski 10, a mounting plate 50, preferably of alu 
minum, FIGS. 2, 4 and 5, is inserted into recessed cavi 
ties formed in the opposing faces of the corrugated 
sheets 38a and 38b defining the honeycomb'core 12. 
The mounting plate 50 is, of course, held in place by 
the bonding medium 41 joining the corrugated sheets 
whereby it is totally integrated into the ski. The mount 
ing plate provides a strong anchoring base for bindings 
52, FIG. 2, to be-mounted on the ski whereby metal 
screws 54 can be used to anchor the bindings to the ski 
in a positive and reliable manner. 

In manufacturing the ski of the present invention, the 
two corrugated sheets 38a and 38b would ?rst be 
bonded in abutting facing relationship with the appro 
priate thickness of bonding material 41 to give the bal 
ance between rigidityand flexibility desired for the par 
ticular ski. Next, the corrugations 29 in the upper-and 
lower surfaces of the core member 12 would be filled 
with the foam material 42 having‘ an elasticity depen 
dent upon the torsional response desired for the ski. 
The sides 16 of the ski would then be molded or in 
jected into the retention sockets 30 along the sides of 
the core member to take the desired con?guration'so 
that the integrated foam~?lled core member with the 
sides as a part thereof could be placed into a form or 
jig in which the bottom running element 18 and run 
ning edges 20 were prealigned. An excess of the bond 
ing medium 44 would have been ?lled in the cavity be~ ' 
tween the bottom element and the core so that the core 
could be clamped against the running edges and bot 
tom element causing the bonding medium 44 to be 
squeezed outwardly between the running edges and the 
core to positively secure the running edges as well as 
the bottom running element. Again, as mentioned pre 
viously, the elasticity of the bonding material 44 be 
tween the core and the bottom element determines the 
dampening characteristics of the ski and this too would 
be selected for the particular ski being manufactured. 
Finally, the top element 14 of the ski would be incorpo 
rated thereonto either by applying the polyurethane 
lacquer or by bonding the sheet of polyurethane or 
ABS in a conventional manner. 

Referring now to FIG. 6, another embodiment S5 of 
the invention is illustrated wherein there are four longi 
tudinally extending tubular elements 56 of hexagonal 
transverse cross-section as opposed to the three ele 
ments 22 disclosed in the ?rst described embodiment. 
Otherwise, the ski disclosed in FIG. 6 would be identi 
cal to the previously described ski and it is to be under 
stood that any number of hexagonal tubular elements 
could be utilized. 

In FIG. 7, still another embodiment 58 of the ski con 
struction of the present invention is shown wherein the 
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tubular elements 60 are generally circular in cross 
section with ?attened top and bottom surfaces 62. The 
core element of this embodiment could be manufac~ 
tured by an extrusion process and in addition to the 
two-part core illustrated, the core could be extruded in 
a single piece. 
Although the present invention has been described 

with a certain degree of particularity, it is understood 
that the present disclosure has been made by way of ex 
ample and that changes in details of structure may be 
made without departing from the spirit thereof. 
What is claimed is: 
l. A recreational board construction comprising in 

combination: 
an elongated core member including hollow tubular 
elements with connecting web elements retaining 
the tubular elements in parallel spaced relation 
ship, elongated open corrugations between said tu 
bular elements, 

a filler material means in the open corrugations, for 
controlling the torsional response of the board, 

a planar bottom element, and 
an adhesive bonding medium securing the bottom el 
ement to the bottom surface of the core member. 

2. A ski comprising in combination: 
an elongated core member including longitudinally 
extending hollow tubular elements with connecting 
web elements retaining the tubular elements in par 
allel spaced relationship, longitudinally extending 
open corrugations between the tubular elements, 

a ?ller material means in at least one of the open cor 
rugations for controlling the torsional response of 
the ski, 

a bottom element extending along the length of the 
core member, and 

means securing the bottom element to a bottom sur 
face of the core member. 

3. The ski of claim 2 wherein said core member is 
made of a fiber reinforced plastic material. 

4. The ski of claim 3 wherein said filler material is a 
foam. 

5. The ski of claim 4 wherein said bottom element is 
made of a high molecular weight polyethylene material. 

6. The ski of claim 5 wherein said bonding medium 
is ?ber reinforced. 

7. The ski of claim 2 wherein said core member is 
comprised of a pair of corrugated sheets disposed in 
opposed facing relationship so as to de?ne the longitu 
dinally extending tubular elements and open corruga 
tions, and further including a layer of bonding material 
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6 
between the corrugated sheets securing the corrugated 
sheets in facing relationship. 

8. The ski of claim 7 wherein said core member fur 
ther includes open socket portions along opposite sides 
thereof, and sidewall members retained in said socket 
portions to extend along the length of the core mem 
her. 

9. The ski of claim 8, further including a metal plate 
between the corrugated sheets extending along a lim 
ited portion of the length of the corrugated sheets at 
the approximate longitudinal center of the corrugated 
sheets. 

10. The ski of claim 8 wherein said tubular elements 
are of hexagonal transverse cross-section. 

11. The ski of claim 8 wherein said tubular elements 
are of substantially circular transverse cross-section. 

12. The ski of claim 7 wherein said web elements are 
formed from ?at web sections on each corrugated sheet 
and wherein the web sections are secured together by 
said layer of bonding material. 

13. A ski construction comprising in combination: 
an elongated ?ber reinforced semi-rigidplastic core 
member having a pair of corrugated sheets dis 
posed in opposed facing relationship and defining 
a plurality of longitudinally extending hollow tubu 
lar elements of hexagonal transverse cross-section 
with integral connecting web elements retaining 
the tubular elements in parallel spaced relationship 
and a plurality of longitudinally extending corruga-v 
tions between the tubular elements, the longitudi 
nal side edges of the core member having continu 
ous longitudinally extending sockets opening 
through the side of the core member, 

a semi-rigid synthetic foam material in the longitudi 
nally extending corrugations of the core member, 

a high molecular weight polyethylene planar bottom 
element extending along the length of the core 
member, 

steel running edges extending along opposite sides of 
the bottom element, I 

a glass reinforced bonding medium securing the bot 
tom element and the running edges to a bottom 
surface of the core member, 

thermal plastic sidewall members received in said 
longitudinally extending sockets of the core mem 
ber, and 

a plastic top sheet bonded to a top surface of the core 
member. 

* * * >l< * 
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