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1. 

This invention relates to skis and has for its 
object to provide an improved relatively inex 
pensive ski construction which shall have the 
advantages over the skis hitherto used of being 
lighter in weight, of greater strength and of hav 
ing a more uniformly graded flexibility and re 
Silience. - 

The modern ski is usually made from a solid 
piece of wood, such as ash, oak, birch, spruce or 
hickory, shaped to form a long, narrow and Sub 
stantially flat member tapering slightly in thick 
ness towards both ends from the part where the 
binding is fitted, the forward end or toe, and the 
rear end, or heel, being slightly upturned, the 
former to a greater extent than the latter, and 
thickened somewhat towards the tips. The 
undersurface of the ski is Smooth except for a 
central narrow longitudinally extending groove 
which runs for the full length of the Substantially 
flat portion of the ski and may be machined 
therein or may be formed by Securing tWo Sep 
arate spaced steel or wooden runners thereto. 
One disadvantage of a ski of this construction 

is that it is very Susceptible to deterioration due 
to the penetration of moisture, in spite of the 
adoption of precautions such as Waxing its Sur 
faces after each use, and Such skis are expensive 
because only pieces of Wood free from the slight 
est flaw may safely be used in their production. 
Even so they are liable to Snap When Subjected 
to great strain as, for example, if the Wearer 
should fall, and they gradually lose their re 
silience. It has already been proposed, for over 
coming this disadvantage, to form a ski from 
strips of wood glued together with the grains of 
adjacent strips running in different directions. 
Such a construction is relatively heavy, is ex 
pensive to produce and is just as Susceptible to 
the penetration of moisture as the one-piece skis. 

It has also been proposed to impart a perma 
nent resilience to a ski, While at the Same time 
strengthening the same, by inserting a strip of 
steel in the wood. This arrangement, however, 
increases the Weight of the ski and, in addition, 
there is an abrupt change in the flexibility of the 
ski at a point towards the toe so that the Steel 
strip is liable to take a permanent Set at this 
point if a great stress is applied to the ski, and 
the latter cannot then be readily restored to its 
original shape. . . . . . . 

According to this invention, a light-Weight and 

2 
The side Walls may be mounted by means of a 

suitable adhesive on a thin layer of Wood, lami 
nated or not, or any other material which pos 
SeSSes vibration-damping properties, which is of 
even or varying thickness throughout the length 
of the ski and which has the shape of the ski. 
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The side walls with the vibration-damping layer 
form a channel member which may extend 
throughout the length of the ski or, in certain 
cases, Only over part of the same. The rectangu 
lar or channel shape may terminate short of the 
toe end or the heel end of the ski, or both, de 
pending On the purpose for which the ski is re 
quired, leaving in Such cases only the vibration 
damping layer to continue throughout the length 
Of the Ski. 
The nature of the invention will be clearly 

understood from the following description of two 
examples of Skis constructed in accordance there 
With, reference being made to the accompanying 
diraWings, wherein: 

Fig. 1 is a Side elevation of one construction of 
Ski, shown in two pieces for convenience of illus 
trating only but actually having the upper piece 
in the figure joined to the lower piece in the fig 
Ure so that the lines X-X coincide, 

Fig. 2 is a plan view of the ski, again in two 
pieces, part of the upper layer of one piece being 
broken away, 

Fig. 3 is a Section taken on the line A-A of 
Fig. 2, 

Fig. 4 is a Section taken either on the line B-B 
or on the line B'-B' of Fig. 2, 

Fig. 5 is a Section taken either on the line C-C. 
or on the line C'-C of Fig. 2, 

Fig. 6 is a section taken on the line D-D of Fig. 2, 
Fig. 7 is a section taken on the line E-E of 

Fig. 2, 
Fig. 8 is a perspective view showing the con 

struction of the filler member sandwiched be 
tWeen the upper and lower layers of the ski of 
Figs. 1 to 7 but indicating a modification whereby 
it is Suited for incorporation into a folding ski, 

Fig. 9 is a side elevation of the central portion 
of a folding or collapsible ski constructed in ac 
Cordance With this invention, to a somewhat 
larger Scale than Fig. 8, 

Fig. 10 is a plan view thereof, 
Fig. 11 is a Section taken on the line Y-Y of 

Fig. 9, and relatively strong ski having a flexibility progres 
sively varying along its length comprises a hol 
low box-like structure consisting of upper and 
lower members interconnected at their marginal 
edges by Side Walls, . . . . . . . . . 
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Fig. 12 is a fragmentary perspective view, to a 
Still larger Scale, showing the joint between the 
two parts of the folding ski in the process of being 
made. 
Referring first to Figs. 1 to 7, it will be seen 
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that the ski illustrated is of the conventional ex 
ternal shape with an up-curved toe, a slight 
waisting or narrowing at the center of its length, 
and an up-curved heel portion of lesser length 
than the curved portion at the toe end. In the 
unloaded condition, as shown, the ski is bowed 
upwards between its toe and heel ends in the 
normal fashion. 
In accordance with the present invention, how 

ever, the structure of the ski is of a novel chair 
acter. It Comprises an upper layer" # of Sheet 
material shaped to the same outline in plan view 
as the finished ski, an intermediate filler men 
ber 2 of the same outline in plan view but of 
varying thickiness along its length, and a lower 
layer 3 of sheet material corresponding in shape 
to the upper layer and having protective edging 
strips 4 secured on its underSide along each of 
its longitudinal edges. 
The required progressively varying flexibility of 

the ski is secured (1) by constructing the upper 
and lower layers of the same material or of 
materials which have the same density and co 
efficient of expansion, these materials all being 
characterised by a very low capacity for absorb 
ing moisture, and (2) by constructing the inter 
mediate filler member so that each end portion 
thereof presents a channel or U-shape in croSS 
section from a point adjacent the location at 
which the binding is to be attached to a point 
adjacent the respective tip, the side walls of the 
U-shape being varied in Cross-section as herein 
after described. 
The filler member may be shaped from one 

piece of material, if desired, as has been indi 
cated in Fig. 1 where the recesses 5 formed in 
the upper face of the member 2 leave a Central 
solid portion of the latter at the location where 
the binding (not shown) is to be fixed. The 
recesses 5 are of substantially constant width. So 
that two ribs or side walls are left, one along 
each edge of the filler member, which decrease 
in height but increase in width as the respective 
tip of the ski is approached. The receSSes may 
be left free or empty, or alternatively, may be 
filled with a light-weight rigid Composition haV 
ing shock-absorbing and vibration-damping 
properties, for example, expanded vulcanised rub 
ber or the like. 

All the parts just described are secured to 
gether by means of water-insoluble adhesive 
compositions, preferably of the Synthetic resin 
type. 

It is preferred, however, to construct the inter 
mediate filler neimber 2 in several parts, and a 
ski embodying this form of filler member will now 
be described in greater detail. 
The upper and lower layers and 3, which 

may be of different thicknesses and may each 
vary in thickness along the length of the ski, 
can be produced from synthetic resin composi 
tions, laminated materials, steel or other metal, 
resin-impregnated wood or the like but it is pre 
ferred (as shown) to form these layers from a 
sheet of a Water-innipervious Synthetic resin ma 
terial composed of integrally united laminations 
6 (Figs. 3 to 7) of synthetic resin-impregnated 
textile fabrics or paper bonded with the same 
synthetic resin. The upper and lower layers 
and 3 are of uniform thickness throughout their 
lengths in the example shown and the lamina 
tions 6 each extend over the whole area, thereof. 
The filler member 2 is built up from a base ele 
ment or layer 2a, composed of laminated Wood 
and of an outline corresponding to that of the 
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4. 
layers and 3, and two side walls 2b. The base 
layer 2a is of uniform thickness throughout the 
length of the ski except at the Zones where the 
heel and toe are curved upwards, being reduced 
in thickness at these zones. 
The side walls 2b may be made of synthetic 

resin material, laminated or not, or they inay 
(as shown) be of Wood. Such as Spruce, ash or 
hickory. They may also be made of Inuiti-ply 
wood, or of synthetic resin-impregnated wood. 
These Walls 2b are secured along the correspond 
ing longitudinal edges of the base layer 2a, by 
means of a synthetic resin adhesive composition, 
and taper towards each end from the location 
at which the binding is to be secured. At this 
location a block of laminated wood or other 
material is positioned between and Secured to 
the side walls 2b, to fill the space between them, 
before the filler member 2 is secured to the upper 
and lower layers í and 3. This block i is of 
a length approximating to that of the boot of 
the user and serves for the attachment of the 
bindings (not shown). When the filler member 
is secured between the upper and lower layers, 
Which is effected with the aid of a synthetic resin 
adhesive composition while the parts are clamped 
between appropriate formers or moulding mem 
bers, a space of substantially rectangular CrOSS 
section (in any plane transverse to the length of 
the Ski) is enclosed between the upper and lower 
layers and 3 and the side Walls 2b at each side 
of the block (see FigS. 4, 5 and 6). The box 
like structure thus obtained has adequate rigid 
ity while being light in weight and sufficientiy 
flexible for practical purposes. 
In order that the flexibility may be controlled 

so that it varies in the appropriate manner along 
the length of the ski, the Side Walls 2b are in 
creased in width, or thickness, as they are re 
duced in height, particularly as the toe of the Ski 
is approached, see FigS. 1 and 2. 

Preferably and as shown in FigS. 2, 4 and 5, 
the internal space of the box-like Ski Structure 
is filled with expanded vulcanised rubber 8 or 
expanded plastic material or a similar natural 
material (balsa Wood), these materials being hard 
vesicular products which act to damp viorations 
and to increase the rigidity of the structure With 
out materially adding to the Weight of the ski. 
The normal guiding groove 9 in the botton of 

the ski may be formed in the lower layer 3 in any 
suitable manner. Alternatively, it may be 
formed in a separate sole plate of Synthetic resin 
material Secured to the underface of the lower 
layer 3, or even by two separate plates attached 
to this layer in Such manner as to form a groove 
between them. The sole plate or plates may be 
so disposed that they leave or the lower layer 
3 may itself be formed with, a rabbeted edge to 
be filled by the steel edging strip A, this in com 
mon with all the other parts preferably being 
secured in place by a synthetic resin adhesive. 
By suitably proportioning the thickness and 

height of each side wall 2b at the different points. 
along its length, the curve representing deflec 
tions of the ski under equal loads applied at these 
different points may be given a progressively 
increasing slope as the toe of the ski is ap 
proached. 

It Will be understood that the Skis are pro 
duced with an initial concave curvature on the 
underside, so that they will Straighten under the 
weight of the user when he is standing thereon, 
in the usual manner. It is important, however, 
that the central portion of the ski, corresponding 
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to the location of the block , shall remain flat 
whether the ski be loaded or not. 
The general appearance of the intermediate 

filler member can be appreciated by reference to 
Fig. 8 which shows the equivalent filler member 
for a ski which is adapted to be separated into 
two parts for ease of transport. It will be seen 
clearly from Fig. 8 how the base layer 2a co 
Operates with the side walls 2b in constituting 
an element which is of U-shape in cross-section 
for the greater part of its length, the central 
portion at which the binding is to be located 
having the Space between the side walls fillied 
With the block as already described. 
The foldable ski is constructed in exactly the 

Same manner as the Ski already described With 
reference to FigS. 1 to 7 with the exception that 
the Several layers are cut through at approxi 
mately the centre of length of the ski to separate 
the latter into two readily connectable and dis 
connectable parts. Corresponding parts in Figs. 
8 to 12 are given the same reference numerals 
as have been employed for those parts in Figs. 
1 tO "7. 
The face at which the two parts of the ski 

abut when assembled together, is directed nor. 
mal to the upper face of the ski for the thickness 
of the upper layer and is then inclined for 
wards and downwards through the thickness of 
the filler member to terminate in another por 
tion extending normal to the lower face of the 
lower layer 3. This formation will be clearly 
appreciated from Figs. 9 and 12. 
In Order that the two parts may be firmly and 

rigidly connected together when the ski is to 
be put into use, the front part of the ski, i. e. 
that portion shown on the left in Figs. 9, 10 and 
12 has firmly secured therein four metal tongues 
adapted to fit closely into a corresponding Set of 
slots formed in the rear part of the ski. The Set 
of tongues comprises two tongues which are 
set edgewise in relation to the top and bottom 
faces of the ski and two tongues disposed 
parallel with and closely adjacent the inner 
faces of the upper and lower layerS and 3. 
The tongues 9 and are disposed. So that they 
constitute a box-like Structure and are of Such a 
length that their one ends may be securely 
anchored in the front portion of the ski while 
their other ends project freely so that they may 
be engaged slidably in corresponding slots 
formed in the rear portion of the ski. There are 
two slots 2 each adapted to accommodate as a 
close fit one of the tongues 0 and two slotS 3, 
each adapted to accommodate as a close fit, one 
of the tongues f. 
In the manufacture of the ski the two parts 

are assembled in correct abutting relation by 
sliding the tongues and into the slots 2 
and 3 whereupon two transverse bores indi 
cated at 4 in Fig. 12 are formed almost con 
pletely through the width of the ski from the 
external face of one of the side Walls 2b, the 
blind ends of the bores being disposed Within the 
thickness of the opposite side wall 2b (see Fig. 
10). It Will be appreciated that these bores will 
penetrate the tongues so that apertures 4d 
Will be formed therein. As a Second Step, tWO 
bores disposed at right-angles to those just men 
tioned are formed through the thickness of the 
ski from the upper face thereof to terminate in 
the thickness of the lower layer 3. These bores, 
which are indicated by the reference 5 in Fig. 
12, are so disposed that they paSS through One 
side of the bores 4. Since the bores 5 are 
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6 
formed while the two parts of the ski are fully 
assembled, the tongues will be perforated in 
the appropriate locations as indicated at 5a. 
Locking members in the form of U-shaped metal 
elements are provided one, marked 6 having two 
parallel limbs each adapted to pass into one of 
the bores 4, and the other marked , having 
two Substantially parallel limbs each adapted to 
paSS into one of the bores 5. The limbs of the 
element 7 are formed with a slight taper and the 
limbs of the element 6 are formed with a notch 
or groove í 6a, at the points which will register 
with the bores 5 when the element 6 is pressed 
right home. In order to accommodate the yoke 
portions of the elementS 6 and , appropriate 
grooves 8 and 9 respectively are formed in the 
appropriate face of the ski to connect the ends 
of the bores 4 or 5 respectively. 
The locking of the two parts of the ski in 

correct assembled relationship is effected by 
sliding the limbs. of the element 6 into the bores 

and thereupon inserting the limbs of the . 
element f, into the bores 5 and driving this 
element home so that the tapered limbs thereof 
Will wedge in the grooves 6d formed in the 
limbs of the element 6. It will be appreciated 
that the two parts of the ski are firmly inter 
locked by the means provided and further, that 
the yoke portion of the element 7 is so disposed 
that it will be located beneath the foot of the 
user while the ski is in use So that there can be 
no possibility of the connection becoming loose 
due to displacement of the elements f6 or 7. 

If desired, the lower layer 3 of each of the skis 
referred to may be covered with a synthetic resin 
graphite mixture applied while the resin compo 
Inernt is " ilin an intermediate Stage of condensa, - 
tion or polymerisation and cured after applica 
tion to cause completion of condensation or 
polymerisation of the resin, whereby a self 
lubricating Surface having a low coefficient of 
friction under varying temperature conditions, 
will be Secured. 
The edging strips 4 are preferably of steel and 

most suitably are fixed in position by means of 
a suitable synthetic resin adhesive. It is pre 
ferred to construct then each in one piece ex 
tending for the Whole length of one longitudinal 
edge of the ski, but if desired each of the metal 
edging Strips may be interrupted at a point on 
the line indicated at Z-Z in Fig. 2. The free 
extrenities of the edging strips or the Sections 
thereof may suitably be secured to the lower 
layer 3 by means of rivets, screws or other fixing 
devices. 
In some cases, the longitudinal edges of the 

upper layer f may also require protection. An 
edging Strip, similar to that employed on the 
running face of the ski, may be secured on the 
top face and may be constructed from a suitable 
hard synthetic material or metal. It is preferred 
to secure the protective edges in position by 
means of a Synthetic adhesive and also to attach 
the ends thereof by means of rivets or screws. 

Having now particularly described and ascer 
tained the nature of my said invention and in 
What manner the same is to be performed, I 
declare that what I claim is: 

1. A lightweight and relatively strong ski hav 
ing a flexibility progressively varying along its 
length comprising an upper member and a lower 
member each formed from Water-impervious ma 
terial composed of integrally united laminations 
of Synthetic resin impregnated sheet material 
bonded with the same synthetic resin, said upper 
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member and lower member increasing in width 
from a location near the centre of length of the 
ski towards the respective ends of the latter, a 
pair of Spaced side walls interposed between lon 
gitudinal marginal edges of the said upper and 
lower members, one side wall at each longitudinal 
edge, the outer faces of the said side walls diverg 
ing towards the respective ends of the ski in 
register with the corresponding edges of the upper 
and lower members, the inner faces of the said 
side walls diverging less than the outer faces 
thereof, a waterproof synthetic resin binder 
means adhesively uniting the side Walls to the 
upper and lower members to constitute a bOX-like 
structure, a Solid block within the box-like struc 
ture filling the space at the location where a 
binding is to be secured on the ski, a unitary 
piece of hard vesicular material within the box 
like structure extending between the solid block 
and the toe of the ski and a second unitary piece 
of hard vesicular material Within the box-like 
structure extending between the solid block and 
the heel of the Ski. 

2. A lightweight and relatively strong ski hav 
ing a flexibility progressively varying along its 
length comprising an upper member and a lower 
member each formed from water-impervious ma 
terial composed of integrally united laminations 
of synthetic resin impregnated sheet material 
bonded with the same synthetic resin, said upper 
member and lower member increasing in width 
from a location near the centre of length of the 
ski towards the respective ends of the latter, an 
intermediate member adhesively united to the 
said lower member by a waterproof Synthetic 
resin binder means and increasing in width with 
the lower member towards the respective ends of 
the ski, a pair of Spaced side Walls interposed 
between longitudinal marginal edges of the said 
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3. 
upper and intermediate members, one side wall 
at each longitudinal edge, the outer faces of the 
said side walls diverging towards the respective 
ends of the ski in register with the corresponding 
edges of the upper and lower members, the inner 
faces of the said side walls diverging less than 
the outer faces thereof, a Waterproof Synthetic 
resin binder means adhesively uniting the side 
walls to the upper and intermediate members to 
constitute a box-like structure, a Solid block 
within the box-like structure filling the Space 
at the location where a binding is to be secured 
on the ski, a unitary piece of hard Vesicular ma 
terial filling the space within the box-like struc 
ture between the solid block and the toe of the 
ski and a second unitary piece of hard vesicular 
material filling the space within the box-like 
Structure between the Solid block and the heel 
of the ski. 

EDWARD WITOLD GRABOWSKI. 
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