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This invention relates to skis and more par-
ticularly to a ski having power means for pro-
pelling or driving the ski over a snow covered
surface.

Various means have been heretofore proposed
for either assisting the skier upwardly over a snow
covered slope or for carrying him upward over
an inclined terrain. In the first category may be
menticned removable “climbers” which consist of
devices adapted to be slipped over or detachably
mounted over the gliding surface of the ski.
These “climbers” are provided with bristle-like
elements which are adapted to lay substantially
flat against the snow-engaging surface as long as
the ski is forwardly moving but which move into
an outwardly extending position relative to the
surface upon backward movement of the ski.
The bristles, in the outwardly extending position,
form friction elements which bite into the snow

to at least retard backward movement of the ski-

to which they are attached.

Skis equipped with such “climbers” aid the skier
in climbing for, although they do not appreciably
retard forward movement of the skis, they do act
to resist backward movement of the skis. Thus
a skier may, by alternately forcing his skis for-
wardly over an inclined terrain, climb that ter-
rain. Obviously all energy required to lift the
skier and his equipment up the terrain must come
from the skier himself. Needless to say climbing
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a slope with even skis equipped with “climbers” is

a laborious effort.

Ski tows and other similar facilities have been
introduced for carrying skiers upwardly over in-
. clined terrain. Although such facilities are ex-
tremely costly, they are widely used today in all
ropular skiing resorts. A skier using such facili-
ties must obviously limit his skiing activities to
the terrain immediately adjacent the same unless
he wishes to laboriously climb slopes by the use
of “climbers.”

It has long been an appetency of the art to
provide a ski which in itself provided means for
driving the skier either forwardly over level ter-
rain or upwardly over inclined terrain with little
or no exertion of energy on the part of the skier.
The ski of the present invention fulfills this long
felt want for, without in any way impairing the
gliding action thereof; the ski includes means for

riving the same forwardly even over upwardly
inclined snow covered surfaces.

The skis of the present invention, like conven-
tional skis, are each formed with the usual sur-
face for gliding over snow covered terrain and this
surface is used in traveling downwardly over in-
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clined surfaces in exactly the same manner as
conventional skis are used. In all embodiments
of the present invention herein illustrated, how-
ever, the gliding surface of the ski is displaced
from its operative position for replacement by a
driving or propelling surface whenever the terrain
is such that the skier can no longer glide under
the action of gravity.

The driving or propelling surface is actuated
by a suitable source of power capable of supplying
energy sufficient to propel the skier forwardly and
upwardly on an inclined snow covered surface

‘without the exertion of energy by the skier. Once

the skier has been propelled to terrain down over
which he may glide, the gliding surface is again
brought into operative position and the driving
means rendered inoperative to permit the skier
to glide downwardly as with conventional skis.

The driving unit in all illustrated embodiments
of the present invention comprises a pair of end-
less driving belts longitudinally arranged on each
ski and spaced apart to permit the skier’s boot
to be mounted intermediate the adjacent ends
of the longitudinally arranged belts. A suitable
motor supplies power to one belt and power is
preferably taken from the driving means of that
belt to drive the other belt through a conventional
power transmitting means suitably arranged to
carry out the desired end result.

The motor may be mounted directly on each ski
or may be supported by a shoulder pack and
connected through g flexible drive shaft to the
drive element of the belt to be driven thereby.
In the latter case, a motor for each ski might be
used or, if desired, a single power unit could be
provided for driving both skis. Obviously where
the power unit is not separate from the ski, a unit
for each ski must be provided.

The driving belts of each ski are supported by
pulleys carried by bracket members detachably
mounted to the body member of the ski to the
end that the entire driving unit can be removed
if desired. Thus a skier may remove from each
ski its driving unit and, once the driving unit is
removed, the ski of the present invention very
closely resembles a conventional ski and can be
used as such.

The pulley of the driving unit which is driven
by the power unit is held against movement rela-
tive to the ski body by the bracket member which
supports the same for rotation. The remaining
pulleys of the driving unit, on the other hand,
are each movable relative to the bracket to which
each pulley is mounted for rotation. To fix the
distance between the axes of rotation of each pair




3
of pulleys and to hold the belt running thereover
substantially taut in all positions of the pulleys
relative to the body member of the ski, rigid
frame members interconnect the axles of each
pair of pulleys and thus prevent relative move-
ment of the pulleys of each pair. The adjacent
pulleys of the two sets of pulleys are intercon-
nected by a rigid link in those embodiments of
the invention where the one belt is driven by a
chain drive from the driven pulley of the other
belt.

As only the pulley which is driven by the motor
unit is held against movement longitudinally of
the ski, all stresses imposed by the belts are taken
by the body member of the ski through the
hracket which mounts the driven pulley.  “As the
brackets carrying the other pulleys of the drive
unit permit some movement of the pulleys rela-
tive to the body member of the ski, the latter may
flex in the same manner that a conventional ski
will flex as it moves over irregular terrain.

In some embodiments of the invention herein
Mustrated and described, the fore and aft end
portions of the body member of the ski are piv-

otally mounted relative to that portion of the ski :

pody to which the boot of the skier is mounted.
In thess embodiments, the fore and aft segments
can be moved at least 180 degrees to present either
the gliding surfaces of the segments or the driv-

ing surfaces to the snow covered terrain over :

which the skier desires to move.

In another embodiment herein illustrated, the
fore and aft sections of the ski body are not mov-
able relative to the section to which the boot is
clamped and
is pivotally moved about its longitudinal axis to
present one or the other of the surfaces. In the
embodiment of the invention just mentioned, the
hoot clamping means must be inverted as the ski
is inverted.

Other features and advantages of the present
invention will be hereinafter apparent from the
following description, particularly when taken in
connection with the accompanying drawings, in
which

Fictre 1 is a sketch showmv a skier equipped
with the embodiment of the invention in which
the motive power is carried by the skier and is
transmitted to each ski through a flexible shaft;

Figure

gliding position;
_ Figure 3 is an elevational view of the ski of
Figure 2 in the gliding position;

Figure 4 is an elevational view of the ski of
Figure 2, but here shown in the climbing position;

Figure b is a plan view on an enlarged scale of
the forward segment with a portion of the driving
belt removed to more clearly illustrate parts hig-
den thereby;

Flgure 6 is a section taken along hne 6—5 of
™ lgux e

Figure 7 is a fragmentary view of the forward
ensd of the ski showing the tip member reversed
for elimbing use;

Figure 8 is a section taken on line 8—S8§ of Fig-
ure 7;

Fjgure 8 is a plan view of the central portion of
the ski showing the binding plate in a gliding
position;

Figure 10 is an elevational view of the central
portion of the ski showing the binding plate in the
ghdlng position;

gure 11 is a view sxmllar to Figure 10 but
showmg the driving pelts in operative position;

fﬁ

in this embodiment, the entire ski :

2 is a top plan view of the left ski in the :
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Figure 12 is a section taken along line 12—I2
of Figure 10;

Figure 13 is a se
Figure 11;

Figure 14 is a section on an enlarged scale faken
along line {4—14 of Figure 10;

Wigure 15 is a section on an enlarged sc
along line {5—1{5 of Figure 2;

Figure 16 is a section on an enlarged scale taken
along line 16—{% of Figure 10;

Figure 17 is a fragmentary perspective view of
the medial portion of the ski with the binding
plate shown in a gliding position;

Figure 18 is a perspective view showing the

ction taken along line 18—I13 of

ale taken

5 driving belts in operative position and the hinding

plate in the low position for climbing;

Figure 19 is a view similar fo Figure 13 but
showing the binding plate in the high position for
climbing;

Figure 20 is a fragmentary, perspective view of
a driving unit of the present invention mounted
to a conventional ski;

Figure 21 is a top plan view of the central sec-
tion of a modified form of the ski in which the
power unit-is carried by the ski;

Figure 22 is a fragmentary elevational view
vartly in section further illustrating the power
unit of the embodiment of the ski shown in Fig-
ure 21;

Figure 23 is ‘a view similar to Figure 21 but
showing a modified form of the ski;

Figure 24 is a section taken along line 24--24
of Figure 23;

Figure 25 is a longitudinal section of one form

‘of the driving belt;

Ficure 26 is a view similar to Figure 256 but
showing a modified form of the belt;

Figure 27 is a fragmentary plan view of the
inner surface of a modified form of the driving
belt;

Figure 28 is a seéction taken along line 28—28
of Figure 27;

Figure 29 is a view similar to Figure 27 but
showing a still further modified form of the driv-
ing belt;

Figure 30is a sectmn taken along line 38—39 of
Figure 29; and

Figure 31 is a section taken along line 3{—31
of Figure 30.

Referring how to the drawing, Figure 1 illus-
trates a skier equipped with a pair of skis of one
embodiment of the present invention. Each ski
of the embodiment of the invention shown in
Pigure 1 comprises a body member including a
binding plate 10 for supporting the hoot {1 of
the skier. The boot is clamped to the plate {0 by
means of an adjustable width toe iron 12 detach-
ably mounted to the binding plate and adapted to
receive the toe of the boot. A cable binding 13,
which includes a resilient section 14, is adapted
to extend about the heel of the boot to removably
hold the toe of the boot {{ within the toe iron.

The toe iron 12 comprises a substantially U-
shaped body member, the flanges {5 of which
engage the opposite edge faces of the binding
plate 18. Each flange {5 is formed with a pair
of L-shaped slots {6 adapted to receive spaced
pins 17 outwardly projecting from each edge face
of the binding plate 10. The one leg of each
slot 16, as clearly -shown in Figure 2, opens onto
the lower edge of the flange (5. Thus, the pins 17
projecting from each edge face may be simul-
taneously engaged within the leg opening onto

the edge of :the flange, after which the toe iron

is forced downwardly and then rearwardly to rela~



5
tively move the pins (T simultaneously.into the
other leg of each of the slots 16,7 After the
binding plate has been thus attachéd, g, threaded
stud or bolt I8 is threaded-into a tapped open-
ing formed.in the edge face of the binding plate
to lock or hold the toe iron.against movement.
- It should now be seen that the toe iron can
be quickly removed from the binding plate by
merely threading out' thebolt 18-and then-sliding
the toe iron forwardly to move each pin 11 rear-
wardly in the one leg of each L -shaped slot after
which the toe iron may be merely lifted from the
binding plate. The pins are so carried by the
binding plate {0 that the toe iron-can be mounted
to eitlier face of the plateé. The reason: for this
arrangement will be further explamed herem-
after.

The blndm«r plate 10 is plvotally mounted be-
tween the adjacent ends of a pair of ski segmehts
18 and 21 held in a spaced apart but longitudi-
nally aligned attitude by.a rigid yoke. 22.. The
opposite ends of the.yoke 22 are formed .with
gusset plates 23 which are rigidly fixed by some
conventional fastening means, such:as cap screws
or the like, to the adjacent ends of the ski seg~
ments 19 and 21.: Each gusset plate 23 is formed
with an upstanding flange 24 presenting inwsrdly
facing planar surfaces . facewisely engaged. by
pivot plate 25 carried at:the opposite ends, of the
binding plate (0. . The. pivot plates 25 are each
formed with an aperture which; when' brotlight
into registry with an aperture formed in each of
the flanges 24, form-a passageway for receiving
an elongate shoulder bolt-28. ' The bolts; when
received within the .passageway; form raligned
pivot pins for mounting the binding plate. 10. for
pivotal movement upon an axis substantially co-
incident with the longitudinal axis of the aligned
ski segments 19 and 21.. Each of the bolts 25
are secured against _gecidental withdrawing
movement by a conventional nut as shown,:al-
though other means obviously could be used:

The ski segments 19 and 21 are formed with
gliding faces 27 and 28 respectively, as are con-
ventional skis. today.: 'The binding: plate (0 -is
also formed with a smooth planar:siirface 28
which, when the binding plate ‘is-in thé position
shown in Figure 3, forms a substartial-continu-
ation of the gliding surfaces 'of the ski segments
19 and-2{. . It should now be seen; referring par-
ticularly to “Figure 3; that when the binding plate
10 is in the position. shown in_that figure, the
ski segments 19 and 21 and the binding plate I8
present at the lower face thereof 'a éonventional
gliding surface .adapted to be brought into en-
gagement with a snow-covered terrain to permit
the skier to glide downwardly thereover.  Thus a
skier, by securing his boots in toe irons secured
to the binding plate as shown in ‘Figure '3; may
use the ski of the ermbodiment of the present in-
vention now being described, in exactly the same
way as conventional skis are used.

To hold the binding plate 10:in the position
desired, the flanges: 24 of the giisset plates 23
are preferably formed with spaéed openifigs 30'*
adapted to receive spring-loaded pins 30-slidably
carried by the pivot plates 25 of the binding plate
10. . The pins. are formed -with upstanding actu-
ators 30’ passed- through slots formed in- the
pivot plates 26. The actuators permit the pins
to be easily withdrawn from thé opeénings in the
fanges 24 to free the plate 10:for pivetal move-
ment.. The pins 30, however, when' engaged in
the openings of thé flanges 24 will hold the plate
10; in” either ‘one of tlie -two:alternate positions
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relative to the ski segments 19-and 2, These two
positions will be clear from . 8 comparison study
of Figures 3, 4,12, and 13.

A skier today equipped with conventmna,l skis
to climb a slope must either use. the so-called
“climbers” or ski tows or other facilities for
bodily carrying skiers upwardly over inclined. tér~
rain. The skier thus is limited to either a slope
which he can himself climb, or to slopes over
which he may be mechanically towed or carried.
This obviously limits the activities of the skier.
A skier equipped with the skis of the present
invention is not so limited for, in all embodi-
ments herein illustrated, means are provided.for
driving the skier either Iorwardly over level ter-
rain or upwardly over inclined terrain. :

This means, in the embodlment of. the present
invention now being described, comprises an end-
less traction belt mounted to each ski. segment
and driven by a power source carried by the skier.
Returning now to Figure 1, a small gasoline—
powered motor may be used to drlve the belt and
such a motor is shown .at 34 in the ﬁgure Te-
ferred to. The motor 31 may be convemently

5 mounted by a suitable shoulder: pack 32 to the

body of the skier and its power output ca1r1ed to
each ski by a conventional power transmlttmg
flexible shaft 33. - The: one end of each flexible
shaft 33 is suitably connected to the driven ele-
ment of the motfor while the opposite end of

each shaft carries a drsconnect 33a adapted
to be drivingly connected to an axle 34 of a pulley

U-shaped bracket 36. An endless belt 31, passed
around the pulley 35, is also passed around a
second pulley 38 rotataoly supported by a bracket
39 mounted adJacent to the tralhng edge of ‘aft
segment 21. The belt 37 is, therefore, mounted
to the segment to extend long1tud1nally ‘thereof,
but spaced from the surface thereof opp051te to
the gliding surface 28.

Each of the brackets 36 ‘and 39 is removably
secured to the ski segment by 1dentlca1 ‘means
and, to simplify the dlsclosure of the present in-
vention, the now preferred means used to secure
the bracket 36 will only be descnbed The se-
curing means, as best shown in F1gure 14 com-
prises a pair of ﬁanges ai adapted to engage the
opposite edge faces of the sk1 segment The seg-
ment carries, at least on one srde thereof, a pair
of spaced spring-loaded pins 42, each havmg a
longltudlnally extending finger 43 adapted to be
secured in an opening formed in the ﬂange 4l
engageable with the edge face of the segment To
mount the bracket to the segment, the ﬁngers 43
of the pins 42 are forced 1nward1y agamst the
springs urging the pins 42 outwardly until the end
faces of the fingers are substantially -flush with
the edge face of the segment The flanges &1
may now be slipped over the segment and the
openings in the ﬂanve blought into registry
with the’ ﬁngers 43. Once the. opemnvs in
the flange are brought into- reglstry -with the
fingers 43 and the latter released ‘the spnngs
will urge the same outwardly to- dlspose the
ﬁngers within the . opemngs of - the ﬁange__ It
‘would only be necessary to agam urge the p1ns
inwardly to clear the fingers 43 from the obenings
in, the flange 44, after which the. bracket can be
merely lifted from the segment.. ;

‘Referring again to Fugure 14; 1t will be séen
that the opposite ends of the axle or shaft 34’are
Journaled in. bearmg elements 44 carned by bosses
45 forining the’ ‘términal portions ‘of the arms of
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the U-shaped bracket 36. The pulley 35 in-
cludes a hub member 4% having an annular fange
47 to the opposite faces of which are bolted or
otherwise secured sheave-like members 48 which
form the body of the pulley 35. The hub mem-
ber 48 may be fixed to the axle 34 for rotation
therewith by a set screw, such as indicated at 49,
although other conventional means obviously
could be used. Each member 48 also includes a
eylindrical element 53 which loosely sleeves the
axle 34.

The periphery of the flange 47 is serrated or
toothed, as indicated at §1, and forms. a sprocket
wheel drivingly engaging a chain 52 fixed to the
medial portion of the imner surface of the belt
37 by means of spaced angle bars 53 which sup-
port the hinge or pivot pins interconnecting the
links of the chain, the bars 53 being riveted cr
otherwise secured in spaced relationship around
the belt 37. Also fixed to the inner face of the
belt 37 are a pair of endless V-belts 54 of some
suitable material, such as rubber. The V-belts
54 are fixed at opposite edges of the inner surface
of the driving belt 87 and track in V-shaped
grooves 55 formed in the cylindrical surface of
each sheave-like member 48.

The bracket 39, which rotatably supports the
pulley 38, referring now to Figure 15, also com-
prises, as will be remembered, flanges identical
to the flanges 41 of the bracket 25. The bracket
39 is thus removably mounted to the ski seg-
ment by means identical to the means used to
mount bracket 2§. The pulley 38 is rotatably
mounted to a fixed or stationary axle 5§, the
opposite ends of which are passed through aligned
elongate openings 58 formed in the opposite arms
of the bracket 39. The pulley 38 is rotatably
mounted on the axie 56 through bearing members
59 fixed to the opposite sides of sheave-like mem-
pers 63, bolted or otherwise secured to a sprocket
wheel &1, the teeth 62 of which are adapied to
engage the drive chain 52. The sheave-like
members 68, like the members 48, are each
formed with a V-shaped groove 57 for receiving
the-endless V-belts 54 secured to the inner surface
of the driving or fraction belt 37.

The opposite end portions of the axle 8§ are
fixed in aligned openings formed in rearwardly
extending arms 84, arranged at opposite ends of
the pulley 83 by any conventional means de-
sired, such as set screws similar to that used
to fix the hub 45 to the axle 34. The arms 64
form 2 part of a rigid frame member 65 provided
with laterally arranged web elements 6§ jolning
longitudinally extending elements 6§7. It will be
seen, referring now to Figure 2, that the longi-
tudinally extending elements €7 are arranged at
opposite sides of the driving belt 37 and that the
laterally extending web elements 66 are arranged
intermediate the two stretches of the belt 37.

The frame member 65 also includes a pair of
arms 68 carrying bearing members 68 rotatably
engaged with the axle 84. Thus the frame mem-
per rigidly interconnects the axles 34 and 56 and
fixedly determines the distance between the axes
of rotation of the pulleys 35 and 38.

It should now be seen that the output of the
gasoline motor 3i, transmitted by the flexible
shaft 83 to the axle 34, will drive the axle 34
and consequently the pulley §3. As the pulley
35 is rotatably driven, the teeth of the flange 47,
engaging the links of the chain 52 fixed to the
inner surface of the belt 37, will drive the belt
in the path defined by the pulleys 35 and 38.

. Referring now again to Figure 14, the axle 34
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at the end opposite to the end connected to thé
flexible shaft 33 carries a sprocket wheel 71, the
hub 72 of which is fixed to the axle 34 by a set
screw 13. The teeth of the sprocket wheel Ti
are adapted to engage and drive a sprocket-chain
14 also passed about a sprocket wheel 15, the hub
of which is fixed to an axle 16 by a set screw 17.
The axle 16 is rotatably supported by a U-shaped
bracket 18, removably mounted to the end portion
of the ski segment {9 by spaced flanges identical
to the mounting flanges 4{ of the bracket 36.
Spring-pressed pins, identical to the pins 42, hold
the mounting flanges of the bracket 18 to the ski
segment {9 but yet permit its removal therefrom
as is bracket 36 removable from ski segment 21.

Bracket 18 differs from bracket 36 in that the
arms 19 of the former are provided with aligned
elongate openings 81 for passing the opposite
ends of the axle 76 and carriage hub. The major
axis of the openings §1, asclearly shown in Figure
4, are substantially parallel with the fore and aft
axis of the ski. To reinforce the defining edges
of the openings 8{, outturned flanges 82 are
formed on each arm of the bracket. Nested
within each elongate opening 81 is a cylindrical
bearing support §3 in which is fitted a pair of
bearing members 84 for rotatably supporting the
opposite ends of the axle 16. The bearing sup-
ports 83 form a part of a frame member 85
which will be hereinafter more fully described.

Fixed to the axle 16 is a. pulley 88, identical to
the pulley 35 previously described. The pulley 86,
like the pulley 35, comprises a hub member- 81
fixed to the shaft or axle 76 by a set screw and
includes an annular flange 89, the periphery of
which is formed as a sprocket wheel. The teeth
of this sprocket wheel engage a sprocket chain
81 fixed to the inner side of a traction belt 92
through spaced angle bars 93 as was the chain
52 of the belt 37. The belt 92 is identical to the
belt 27 and includes a pair of spaced V-belts 94
adapted to engage in their travel about the pulley
86 in V-shaped grooves 95 formed in the cylin-
drical surfaces of sheave-like members 96 bolted
or otherwise secured to the opposite faces of the
annular flange 89.

The bhelt 92 extends forwardly of the ski seg-
ment 19 and is rotatably supported at its forward
end by a pulley 93 identical to the pulley 38 and
supported for rotation on an axle 180, the oppo-
site ends of which are passed through elongate
openings i181 formed in a bracket 102 identical in
all respects to the bracket 39. As the bracket
102 is identical to the bracket 39 and as it sup-
ports the pulley 99 in exactly the same way that
the bracket 83 supports pulley 38, the structure
thereof will not be.again described.

The axle 138, like the axle 56, is actually sta-
tionary for the opposite ends thereof are suitably
secured to forwardly extending arms 103 of the
frame member 85, which, it will be remembered,
carried the bearing supports 83 to which the
bearing members 84 supporting the axle 76 were
carried. The frame member 85 comprises longi-
tudinally extending elements 84 arranged on
opposite sides of the belt 82 and joined by trans-
versely, as well as diagonally extending, web
members {85 and 188 respectively. It should be
seen now that the frame member 85 fixes the
distance between the axes of rotation of the
pulleys 86 and 89.

Fixed to each cross web {05 of the frame 85
are bracket members 1067, each formed with
oppositely extending pairs of arms 108. Xach
pair of arms {08 rotatably support an axle. 109
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carrying at the opposite ends thereof idler pulleys
{18 adapted to receive ang support the V-belts
94 secured to the inner -surface of the belt-92.
The arms 1068 -of each bracket {07 are resilient
and tend to hold the V-belts 94 and consequently
the driving belt 92 outwardly or away from the
ski segment. The purpose and function of the
spring mounted idler pulleys (10 will be made
clear after the function of the driving belt 92
is understood.

Although not shown, identical spring mounted
idler pulleys are also mounted by bracket mem-
bers, identical to bracket members 107, to the
iframe 63 and cooperate with the V-belts 54 to
hold the traction belt 37 outwardly or away from
the ski segment 21.

To fix the distance between the axes of rotation
of the pulleys 35 and 86, a rigid stress-carrying
link 112, carrying at its opposite ends identical
bearing members (i3 which rotatably engage
the axles 84 and 76, is used. The bearing mem-
ber 113, engaging the axle 34 as clearly shown in
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Figure 14, is disposed between the sprocket wheel -

11 and the boss 45 while the bearlng member 113,
rotatably engaging the shaft 76, is dlsposed be-
tween the sprocket wheel 15 and the bearing sup sup-
port 83 in which is fitted the bearing _mmember
84, The link 1i2 extends between the axles 34
and 76 in a position overlaying the yoke 22 and,
as will be understood, rigidly fixes the distance
between the axes of rotation of the pulleys 35
and 86.

In the use of the skis of the embodiment of the
invention shown in Figure 1, it has already been
explained that when the mounting or binding
plate 10 is in the position shown in Figure 3 3, that
is, with the gliding surface 29 thereof substan-
tially flush with the gliding surfaces 27 and 28
of the ski segments 19 and 21 respectively, the
ski is used as a conventional ski.

It might be mentioned here that the yoke 22,
the link 112, as well as the chain 14 are all car-
ried to the outside of the ski in this use of the ski.
Thus when the ski of the present invention is
being used as a conventional ski, these laterally
projecting elements of one ski cannot interfere
with the same elements of the other ski. When
the ski is being used as a conventional ski, dis-
connects 33e¢ can bhe removed from the axles
34 to permit the flexible shafts 33 to bhe
stowed in any position desired on the pack 32.
Thus with the flexible shafts 33 disconnected
from the axles 34, the ski is freed, of the re-

straint of the flexible shafting while the skier is ;

executing downhill maneuvers. A skier may thus
glide down through the action of gravity over
a snow covered terrain in exactly the same man-
ner as he would if he was equipped with conven-
tional skis.

With the ski of this embodiment, once he has
reached the lowermost extent of the terrain over
which he has glided and now wishes to climb an
upwardly inclined surface, he may, by retracting
the pair of spring-urged locking pins 38, piv-
otally move the fore and aft ski segments {9 and
24 of each ski about the axis established by the
bolts 26 to bring the belts $7 and 92 into engage-
ment with the terrain up which he desires to
climb. The pins 39 will snap into the openings
formed at the cpposite sides of the flanges 24 to
hold the ski segment in the desired position with
the belts 87 and 52 in their operative driving posi-
tions. The motor 31 can now be started to drive
;1he sprocket member 47 of the pulley 35 Whlch in
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turn drives the belt 37." 'The beit 92 is, of course,
simultaneously driven through the sprocket 1i
and chain T4 which is passed about the sprocket
15 carried by the axle 15 to which the pulley 88
is fixed.

- In this particular use of the embodiment of
the invention now being described, the boot 11 of
the skier is held close to the terrain so that the
center of gravity is maintained low. This is the
preferred position for hard packed snow or at
least snow into which the skis do not sink to any
appreciable extent as the skier moves over the
same. - As the skier will sink into the snow to
some extent, means are preferably provided to
reduce the drag of the binding plate as the ski is
moved forwardly through the action of the driv-
ing belts. This means; in the now preferred em-
bodiment of the invention, comprises a fairing
member 144 fixed to the gusset plate 23 of the
leading edge of the yoke 22 through bolts or some
similar fastening means. It will be seen, re-
ferring again to Figure 11, that the leading face
of the fairing member 14 is smoothly curved and
fairs into the gliding surface 29 of the binding
plate 10. It should be obvious that the fairing
member | {4, because of its particular location and
contour, will tend to reduce the drag which other-
wise might have been caused by the binding plate
and its mounting means.

The outer surface of each driving belt is pref-
erably formed with some traction inducing means
and each belt may, if desired, comprise a plu-
rality of bristle-like elements embedded within
the outer surface thereof.- In one form of the
belt, referring now to Figure 25, these bristle-like
elements might consist of short, relatively rigid
strands {15 of a suitable plastic, such as nylon,
anchored within the material of the belt (16 dur-
ing the operation of forming the same. The
bristles should extend obliquely and rearwardly
to the surface of the belt to the end that they
would not materially impede forward gliding
movement of the skis if the helts were engaging
the terrain, bub would bite into the snow covered
surface where the belt was actually being used to
drive the skis forwardly.

- In Figure 26 there is shown a modified form of
the driving belt in which the belt comprises an
endless loop {17 of an elastically deformable
material to the outer surface of which is secured
a second loop {8 of sealskin, such as is used
today to form -the. “climbers” previously .men-
tioned. . The hair bristles 119 of the sealskin, in
thls -embodiment of the belt, perform the same
function in exactly the same way as the plastic
bristles of uhe prev1ously descrlbed embodiment
of the belt..

The bnstles of either form of the driving belt
will tend to pick up ard carry snow and, to prevent
this snow from packing or accumulating between
the one stretch of the beélts and the adjacent faces
of the ski segments forming the body member,
it is now preferred to mount between pulleys 88
and 33 and the adjacent surfaces of the ski

~ segments {8 and 21, respectively, small scrapper

hlades §26, preferably V-shaped, as clearly shown
in Figure 5. These blades will remove snow from
the bristles of each of the belts as the belts move
around pulleys 86 and 38. The scrapper blades
20 can be mounted either to the brackets 78 and
38 or to the ski segments so long as ‘they act to
remove snow from the belts as. they are carried
around the pulleys. )

. If it is desired to provide means for preventmg
the entry of show between the two stretches of
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each helt, caver clements can be provided which
would consist of plate-like elements 121, pref-
crably secured to the upper and lower edge faces
respectively of the longitudinally extending ele-
ments (64 and 67 of the frames 8% and 69, re-
spectively. These cover plates have been shown
in Figures 7 and 8 only, as their inclusion in the
other fizures of the drawing would chviously
complicate the disclosure of elements carried be-
tween the two stretches of the belt.

It will now be seen that the belts, as they are
driven in the direction necessary to force each
ski forwardly, will carry the skier forwardly and
upwardly of the slope with little, if any, exertion
on his part. As the traction surfaces of the belt
do not impede forward movement of the belt,
the ski segments do not have fo be inverted if
the skier, because of the terrain, is reguired to
glide forwardly and downwardly over a rela-
tively short inclined slope. This is done by
merely gliding downwardly with the belts in en-
gagement with the snow covered surface of the
slope in exactly the same manner as he would if
the gliding surfaces were engaging the terrain.

It might be mentioned here that the extreme
forward tip of the skis of the present invention
are reversible so that the extreme tip portions
may be adjusted so as to extend upwardly re-
gardless of whether the belts are engaging the
snow covered terrain or whether the skis are
being used with the gliding surfaces in action.
Although a number of different means can be
used for reversing the tip of the ski, in the
embodiment of the invention now preferred, the
extreme tip portion of the ski segment 19 is
formed as a separate member 123 which is de-
tachably mounted to the segment.

The means used to mount the tip member 123
may comprise a pair of plates 124 secured to the
opposite edge faces of the tip member 123 by con-
ventional securing means. ‘The plates {24 ex-
tend beyond the inner face of the tip member
{23 and the extending portions are each formed
with a slot 125 extending inwardly from the free
edge thereof. The slots 125 are adapted to re-
ceive pins 126 projecting outwardly from the
opposite edge faces of the sid segment {9 and
the pins coact with the defining edges of the slots
125 to align the tip member {23 with the ski
segment 9.

The segment carries within suitable channels
a pair of pins 127 mounted for sliding movement
transversely of the ski segment. The opposite
or outer ends of the pins {27 are adapted to be
engaged in openings formed in the extending
portions of the plates 124, Springs, not shown
but carried within the channels within which the
pins are mounted, normally urge the pins out-
wardly and into engagement with the openings
formed in the plates 124, Thus it will be seen
that when the pins 127 are engaged or received
in the openings of the plates {24, the tip member
123 will be rigidly held to the ski segment.

To reverse the relative positions of the ski seg-
ment and tip, the pins 127 can be easily retracted
by merely forcing together the actuators 128 lat-
erally projecting from the pins 121 and slidable
in L-shaped slots 128 formed in the one face of
the ski segment {9. Onece the pins {27 are re-
tracted and are no longer engaged in the open-
ings in the plates 124, the tip member can he
separated from the ski segment by an axially
applied force, inverted, and again mounted to
the segment, To hold the pins 127 in their
retracted position during the inverting operation,
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the actuators 128 can be moved into the laterally
extending legs of the slots 129. After the tip
member has been inverted and again mounted
0 the ski segment, merely moving the actuators
out of the laterally extending legs of the slots
128 will permit the springs to move the pins {271
into engagement with the openings formed in
the plates 124.

If desired, the leading edge of the ski segment
18 can be formed with a tongue or tenon {3{
which is adapted to engage in a groove or rabbet
formed in the adjacent face of the tip mem-
ber 123.

With the tip member 123 removable for the
purpose of inverting the same relative to the ski
segment, the tip member can be mounted to ex-
tend upwardly when the gliding surfaces of the
ski segments are in action as well as when the
driving belts are being used to propel the skis
forwardly. This feature of the ski of the em-
bodiment now being described will be best under-
stood from a comparison study of Figures 6 and 7
of the drawing.

With the traction belts 37 and 52 engaging
the snow covered terrain, it should be appreciated
that the power output from the motor 3f will
drive the skis forwardly over the snow covered
terrain. All of the power transmitted by each
flexible shaft 23 to each ski is taken by the axie
34 and thus the driving forces are directly trans-
mitted to the ski by the bracket 38 which di-
rectly supports the axle 23§ for rotation. The
driving forces transmitted to the belt 8T by the
sprocket wheel 471 and chain 52 are not trans-
mitted to the ski through the bracket 39 for it
will be remembered that the axle 55 is not fixed
to the bracket 39 but rather to the arms &4 of the
frame §5. The axle 58 actually floats relative to
the bracket 39 as the elongate openings B8 per-
mit the axle 56 to move relative to the bracket.

All driving forces created therefor Ly the belb
37, which might be likened o pushing ferees
urging the ski segment forwardly, are transmitted
to the ski segment through the bracket $8. This
ic slso true of the forces created by the beit 82
{for neither sxle 76 nor 1089 is irnmovably heid
by the brackets T8 and 02, respectively, but
yather by the frame member 85 interconnecting
and rigidly fixing the distance between the axles
76 and {G8. This is so for both axles 78 and
160 can simultaneously move relative to cheir ye-
spective brackebs because of the elongate open-
ings of the brackets through which the opposite
ends of the axles project. Reaction forees gen-
erated by driving movement of the bel 92 are,
therefore, transmitted to the frame 85 and from
the frame §5 to the bracket 36 by the stress-
carrying link 112 which fixes the distance between
the axles 76 and 34. Thus the forces preopeliing
the ski forwardly due to engagement cf the belt
92 with the snow surfaces, which forces cain he
likened to pulling forces which pull the ski for-
wardly, are also taken by the bracket 25.

This structure is used to render the entive ski
Aexible so that the ski may flex as it moves over
irregular terrain. It should be appreciated that
if the axles 58, 34, 75, and {30 were supported
directly by their respective brackets, the ski would
be extremely rigid for then the brackets and the
frame members would form a truss-like structure
which would reinforce the ski against bending
moments and prevent the ski from flexing as it
moved ovey terrain which was not a substantially
planar surface. o '
Thus if the ski of the present invention is being
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used as a conventional ski, that is, with the glid-
ing surfaces 27, 28, and 28 engaging the snow,
both the fore and aft segments may flex, as well
as the plate 18, in exactly the same way as conven-
tional skis will flex as they move over irregular
surfaces.

This feature of the present invention is, of
course, also had where the traction belts 31 and
82 are engaged with the snow surface and are
being used to propel the ski forwardly. The skis
are not subjected to the same bending or flexing
forces when the belts are being used to propel
the ski forwardly for the belts, as they are pliant,
will tend to assume the shape or contour of the
surface ovey which they are moving. The pur-
pose and function of the resiliently mounted idler
pulleys 110 should now be clearly understood for
these pulleys obviocusly will tend to hold the belts
92 and 37 in good driving engagement with the
surface of the snow regardless of the particular
contour of the surface.

In the previous description of the use of the
embodiment of the ski now being described, the
position of the toe iron 12 was not changed rela-
tive to the binding plate {9 when the ski seg-
ments were pivotally moved relative to the bind-
ing plate. In this use of the ski, it will be re-
membered, the binding plate occupied the posi-
tion shown in Figure 4 of the drawing. As the
toe iron is detachably mounted to the binding
plate and as it can be attached to either face of
this plate, the toe iron can be removed from the
binding plate and attached in the position shown
in Figure 19. In this use of the ki of the pres-
ent  invention, during the time the driving or
traction belts are in use, the boot il of the skier
is held at a relatively greater distance akove the
surface of the snow than in the use of the ski
illustrated in Figure 4 of the drawing. The ski
could be.so used in relatively deep powder snow
and into which the skis would sink to a relatively
great depth as the skier moved over the same.

There is shown in Figure 21 a modified form
of the ski of the present invention in which ele-
ments identical in shape and purpose to elements
previously described in connection with the em-
bodiment of the invention shown in Figure 1 have
been given the same reference characters. In

- this embodiment of the invention, the power
source is actually carried by the skit itself and
comprises a small gasoline motor 135 mounted to
the frame 138 which is similar to and performs
the same function as the frame member 88 of the
previously descrived embodiment of the inven-
tion. The bracket 137, used to support the motor
135 on the frame 138, also supports a small fy-
wheel and clutch 138 which includes a driven
shaft 139 supported for rotation in bearings 141
carried by the web member 142 of the frame {38.
The driven shaft 188 carries at the free end
thereof a worm. 143 engaging and driving a gear
{44 fized to a shaft {45. The shaft 145 extends
transversely of the frame 135 and is journaled at
its opposite ends in bearing members (48 car-
ried by the longitudinally extending members {47
of the frame 138. Fixed to the one end of the
shaft {45 is a sprocket wheel (48, the teeth of
which engage and drive a sprocket chain (48
which is alsc passed around a sprocket wheel
151 fized to the axle or shaft §82 rotatably sup-
ported by a bracket identical in all respects to
bracket 35 of the earlier described embodiment of
the invention.
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The pulley member fixed to .the axle {52 is

identical to the pulley 35 and will not be again
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.one face of the ski segment 162.
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described. In fact, the remainder of the ski of
the embodiment now being described is identi~
cal to the previously described embodiment of
the invention and is used in the same manner.
Actually, as should now be appreciated, the only
difference between the embodiment of the in-
vention now being described and that previously
described is in the power source used to drive
the traction belts. Not only is this power source
carried by the ski, but the fuel supply as well.
The fuel supply is held by a small tank 153
supported through brackets 154 on the frame
member {86, Thus each ski includes a com-
plete power source, the output of which can be
conveniently varied through a throttle member
135 which may be operated by the skier through
some suitable shafting means not shown.

There is shown in Figure 23 a further modi-
fled form of the ski of the present invention.
In this form of the invention, the binding plate
169, to which the toe iron (61 is secured in the
same manner as was the toe iron 12, is pivotally
mounted between the ski segments 162 and 163
by power fransmitting means for transmitting
power from an axle 186 to the axle 198. This
power transmitting means comprises a shaft {66
passed through a longitudinally extending bore
167 formed in the binding plate 160. The shaft
166 is suitably journaled within the bore and
carries at its opposite ends pinions 168 and 169
engaging gears 171 and {72, respectively, housed
within laterally extending flanges 173 formed
at opposite ends of the binding plate 150.

The gears 1Tl and 172 are carried by stub
shafts 174 and 119, respectively, journaled within
the flanges 173, The shaft 115 extends rear-
wardly through a bore formed in a flange {715
forming a part of a bracket member (77 fixed
to the one face of the ski segment i63. This
shaft carries at the end extending beyond the
flange 1716 a bevel gear 178 which engages with
a second bevel gear 179 carried by a shaft 181
journaled at its opposite ends in bearing mem-
bers 182 carried by the bracket 171. Fixed to
the one end of the shaft {81 is a sprocket wheel
{83, the teeth of which engage a sprocket chain,
schematically indicated at 184, and passed about
a second sprocket wheel 185. The sprocket wheel
{85 is fixed to an axle 186, identical to the axle
34, rotatably supported in a bracket 187, identi-
cal to bracket 36. As the pulley fixed to the
axle 186 is identical to pulley 35, its structure
will not again be described. The other elements
associated with the ski segment {53 are also
identical to the elements carried by ski segment
21 and, to simplify the disclosure of the embodi-
ment now being described, reference is had to
the description of the elements of ski segment
2i.

It will be seen that as axle 18§ is rotatably
driven, the sprocket chain (84 will drive the
shaft 181 which shaft, through the bevel gears
{79 and (78, will drive the elongate shaft 166.
This shaft, it will be remembered, carries the
pinion 168 engaging and driving the gear (T{
fixed to the shaft 174. The shaft 174 is partially
supported by a fairing member (88 forming =z
part of a bracket member (89 secured to the
Fixed to the
end of the shaft 174 projecting beyond the lead-
ing face of the fairing member {88 is a bevel gear
181 which engages and drives a bevel gear 192
fired to a stub shaft 183. The shaft 193 is
journaled in a bearing member {84 carried by
the bracket {89 and this shaft carries at its
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outer end & sprocket wheel 185, the teeth of
which engage and drive a sprocket chain, sche-
matically indicated at {66. The sprocket chain
i85 is also passed about a sprocket whael 197
fixed to an axle 198, identical in all respects to
the axle 76 of the previously described embodi-
ment of the invention. The axle 188, like the
axle 1§, carries a pulley identical to pulley 88
and identified in Figure 23 by that reference
character. A short stress-carrying link {89 hav-
ing bearing members 200 at the opposite ends
thereof engaged with the axle 188 and shaft {93,
respectively, fixes the distance between the latter
and maintains the chain 196 taut.

It should be seen now that as axle 186 is ro-~ j

tatably driven to drive the belt 37, the belt 92
will be simultaneously driven in the same direc-
tion through the drive connection just described
to produce the same result as in earlier described
embodiments of the invention.

The binding plate 160 is actually supported
for pivotal er rotational movement between the
ski segments {62 and 163 by the stub shafts 174
and {15 and the binding plate 163 can be moved
about the pivotal axis established by these shaits
in exactly the same manner as was binding plate
{8 movable about the axes established by the
bolts 28. To hold the binding plate {88 in the
desired position relative to the ski segments 162
and {82, spring-loaded pins, identical to the pins
30, are used. These pin actuators, identified in
Figure 23 by the reference character 20’ and
pins 39, will held the binding plate {82 in either
ene of two alternate positions corresponding to
the alternate positions of binding plate Q.
should be understeod that when the hinding
nplate 166 is moved from one alternate position
to the other, the ski segments 1§2 and 82 are
actually moved independently to present to the
snow covered terrain either the conventional
gliding surfaces formed cn the one face of each
segment as well as the binding plate 1£8 or the
driving belts 37 and 82.

The ski of this embodiment of the invention

can, therefore, ke used in the same manner as .

the embodiment shown in Figure 1 and no fur-
ther description of the manner of use of this
form of the invention ig believed necessary.
Although in most uses of the gki of this em-
bodiment of the invention, the ski will he used
either as a conventional ski or with the segments
{62 and 163 inverted to place the driving belts
thereof in engagemenit with the snow ecovered
surface, However, the ski of this embodiment

can be used with one ski segment inverted with

its driving belt in engagement with the snow
covered surface while the other segment could
be disposed with the gliding surface thereof en-
gaging the surface. This is possible hecause of
the particular power transmitiing means here
employed which permits independent pivotal
movement of the ski segments 162 and 183,

In all of the embodlments of the present invnn—
Eormmg the sk1 proper have consmted o:: uhe 1016
and aft segments together with the binding plate
pivotally mounted intermediate the ends of the
segments but many, if not all, of the features
and advantages of the forms of the invention
hereinbefore described can be had by attaching
a driving unit to a conventional ski with but few
alterations. Such an installation is shown in
Figure 26 of the drawing in which a conventional
ski 204 is shown with a driving unit similar to
the driving unit shown in Figure 3 mounted

It .
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thereto, The driving unit can be either powered
by a motor, such as that shown at 31, or by a
power unit actually carried by the driving unit
and which has been previously described in con-
nection with the embodiment of the invention
shown in Figure 21.

The driving unit of the embodiment of the
invention shown in Figure 20 can he identical to
the driving units previously described for it
should be seen that as the brackets are all de-
tachably mounted to the body of the ski, the
entire driving umt could be bodily removed from
either the ski of the embodiment shown in Figure
2 or Figure 21 and mounted to a conventional
ski, such as illustrated at 201. In fact the only
modifications to the ski would be the provision
of the spring mounted pins 42 for meunting the
flanges 41 to the ski body and the addition of
the pins {7 for mounting the toe iron (2 to sither
face of the ski 201. To simplify the disclosurc of
this form of the present invention, sll elements
thereof identical to elements previously described
have keen given the same reference characters.

A conventional gki, modified as above men-
tioned and carrying the driving unit, could be
used in exactly the same manner gs are {he
other embodiments of the ski herein shown.
With the ski in use as shown in Figure 20, the
driving belts 37 and 92 would propel the skier
forwardly in exactly the same manner as here-
inbefore described. In such a use of this form
of the invention, the toe iron 12 would be
moeunted in stich a position as to hicld the boot
{{ of the skier to the gliding surface of the ski
and the boot would be held in substantiaily the
same attitude as is the boot in the embodiment
of the invention illustrated in Figure 13. When
it was desired to use the ski with the gliding
surfaces engaging the terrain, the toe ivon {2
could be easily removed from the ski 22{ and the
entire ski inverted safter which the toe iron
would be again placed in its conventional posi-
tion and the skis would be then ready for use
to glide downwardly as a conventional ski.

In gll forms of the invention hereinhefore de-
seribed, the driving belts have comprised elasti-
cally deformable loops in which the bristles
were embedded or to which sealskin or other
similar animal! hide was secured. The belts
must be slightly deformable because of the par-
ticular manner in which the sprocket chains
were secured to their undersurface. It will be
seen, referring now to Figure 8, that the sprocket
chain there shown is actually displaced inwardly
from the traction belf so that as the helt and the
sprocket chain fixed thereto travels avout either
of the pulleys over which the belt is running,
there will be a difference in the peripheral speeds
of the belt and the sprocket chain. This is so
for the radius of curvature of the path of move-
ment of the belt and chain about the puiley wiil
differ. If the body of the belt is elastically de-
formable, the difference in peripheral speed can
easily be accommodated but if it is desired to
form the belt of a material which is nct elasii-
cally deformable, the sprocket chain must be
fized to the belt so0 that the belt and the chain
move about the pulley at the same perigheral
speed.

Such a beit is shown in Figures
which the belt iz formed cf a pair
tions 282 of some suitable mweaterial carrying huvis
tles 208. The sprocketf chain 288 is mountsd he-
tween the adjacent edges of the belf szctions 252
through angle brackets 283 attached to the ad-

27 angd 28 1
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Jacent edges of the belt sections 202. The legs
of the brackets 285 attached to the belt sections
202 are held spaced therefrom by small bushings
206 or the like sleeving the rivets 207 used to fix
the bracket 265 to the belt sections 202.

It will be seen, referring specifically to Figure
28, that the ansle brackets 265 so mount the
sprocket chain 264 that the pivot pins 268 there-
of are dispcsed in a plane which contains the
transverse axes of the belt sections 282. Thus
the belt formed by the sections 292 and the
sprocket chain 204 will move at substantially the
same peripheral speed as the belt moves about
‘either of the pulleys supporting the belt for rota-
tion. The belt formed by the sections 202 also
-carries on its inner face V-belts 209 which per-
form the same function as the V-belts of the
embodiments of the driving belt previously de-
scribed.

There is shown in Figures 29 to 31, inclusive, a
further modified form of the driving belts and
the belt there shown, like the belt of Figure 27,
is formed with the sprocket chain 210 lying in
substantially the same plane as that of the trans-
versely arranged, spaced lugs 211 interconnected
through the angle brackets 212, including spacer
bushings similar to those used in the embodiment
of the belt schwn in Figure 28, which mount the
sprecket chain 210 and the V-belts 213 to form
an endless driving belt. The Iugs 2i1 are T-
shaped in cross-section as is clearly shown in

Figure 31. The shanks 214 of the lugs 21 form

spaced cleats extending transversely of the belt
for improving the traction between the belt and
the snow covered terrain engaged thereby.

Although the now preferred emboditments of
the present invention have been shown and de-
seribed herein, it is to be understood that the
invention is not to be limited thereto, for it is
susceptible to changes in form and detail within
the scope of the appended claims.

Iclaim:

1. A power driven ski, comprising: a ski body
member formed with a gliding surface; at least
one endless belt having a traction surface; means
for rotatably supporting said endless belt on said
body member in superposed relationship to the
surface thereof opposite to said gliding surface;
means for mounting a skier’s boot to said body
member; said body member being invertible to
move said gliding surface from a downwardly
facing position engaging a snow covered surface
to an upwardly facing position as said traction
surface is moved into a downwardly facing posi-
tion in which it is adapted to engage said snow
covered surface; and power means for driving
said belt for propelling the ski forwardly when
the traction surface of said belt is engaging the
snow covered surfacs,

2. A power driven ski, comprising: a ski body
member having one face thereof formed with a
gliding surface; at least one endless belt having
a traction surface; means for rotatably support-
ing said endless belt on said body member adja-
cent the face thereof opposite to said gliding
surface; means for mounting a skier’s boot to
said body member; sald mounting means being
so arranged relative to said body member that
said gliding surface is movable from an operative
position engaging a snow covered surface as said
traction surface is moved into an operative po-
sition to engage said snow covered surface; and
power means for driving said belt for propelling
the ski forwardly when the traction surface of
sald belt is in an operative position in engage-
ment with the snow covered surface.
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3. A ski of the type described, comprising: a
body member having a gliding surface coexten-~
sive with one surface thereof for supporting the
ski on a snow covered terrain; & pair of endless
belts; a pair of pulleys over which each belt runs;
bracket means for removably mounting each pul-
ley to said body member in superposed relation
to the surface of said body member opbosite to
said gliding surface and in spaced relationship
therealong to mount said belts in superposed re-
lationship to said body member and in longitudi-
nally aligned relationship therewith; rigid means
interconnecting each pair of pulleys, whereby the
distance between the axes of rotation of adja~-
cent pulleys remains constant; said bracket means
including means for permitting at least one of
each pair of said pulleys to move relative to said
body member as the latter flexes in traveling over
irregular terrain with the gliding surface of the
body member in engagement therewith; and
means for driving said belts, whereby said belts,
when the latter are disposed in engagement with
the snow covered terrain, will propel said ski
forwardly thereover. ' '

4. A ski of the type described, comprising: a
body member including a pair of ski segments
each formed with a gliding surface; a rigid
member holding said segments apart in a lon-
gitudinally aligned relationship; a plate to which
the boot of the skier is to be mounted adapted
to be mounted between said segments; a pair
of endless belts; means for mounting a belt to
each segmens in superposed relation to the sur-
face of the segment opposite to the gliding sur-
face thereof; means for driving one of said belts 5
and means for transmitting power from said
driven belt to the other of said belts, said trans-
mitting means mounting said plate for pivotal
movement relative to said segments whereby said
segments are movable from g position in which
the gliding surfaces thereof are engaging the
snow covered terrain to an inverted position rel-
ative thereto in which said belts are engaging
the terrain.

5. A ski of the type described, comprising; a
body member including a pair of alighed ski
segments each formed with g gliding - surface
and pivotally interconnected by a plate to which
the boot of the skier is to be mounted, said seg-
ments being invertable relative to- said bplate;
a pair of endless belts; means for mounting a
belt to each segment in superposed relation to
!;he surface of the segment obposite to the glid~
Ing surface thereof; an endless drive chain fixed
?,o the inner surface of each of said belts; means,
including means engaging one of said chains, for
driving the belt to which said chain is fixed;
and‘ means for transmitting power from said
driving means to the chain fixed to the other
of sa.ij.i belts, said segments being movable from
a position in which the gliding surfaces thereof
are engaging the snow covered terrain to an in-
verted position relative thereto in which said
belts are engaging the terrain ang operative,
when driven, to drive the ski forwardly thereover,

6. A power driven ski, comprising; g kinding
plate to which the boot of the skier is adapted
to be detachably clamped; g ski segment extend-
ing ;earwardly of said plate, a ski segment ex-
tending forwardly of said slate; said segments
being longitudinally aligned and each segment
being formed with g bolished surface for gliding
ovpr Snow covered terrain; means for mounting
said plate intermediate saiq ski segments for
rotational movement about an axis coincident
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with the longitudinal axes of said segments
whereby the latter may be inverted relative to
said plate; a rotatably supported endless belt
longitudinally mounted to each segment above
the face thereof opposite to said gliding surface;
traction means carried by the outer surface of
said belts; power means carried by one of said
segments for driving the belt mounted thereto;
and power transmitiing means inferconnecting
said driven belt and the other of said belts, the
traction means carried by said belts being moved
into a position to engage the snow surface as said
segments are inverted relative to said binding
plate.

7. A power driven ski, comprising: a binding
plate for supporting the boot of the skier; means
adapted to clamp said boot to either face of
said plate; a ski segment extending rearwardly
of said piate, a ski segment extending forward-
ly of said plate, said segments being longitudi-
nally aligned, and each having one face formed
with a polished surface for gliding over snow
covered terrain; means for mounting said plate
intermediate said ski segments for rotational
movement about an axis substantially coincident
with the longitudinal axes of said segments
whereby the latter may be inverted relative to
said plate; a rotatably supported endless belt
mounted to each segment and drivingly engage-
able with said terrain upon inversion of said seg-
ments; power means for driving one of said
belts; and power transmitting means intercon-
necting said driven belt and the other of said
belts.

8. A power driven ski, comprising: a binding
plate to which the boot of the skier is adapted
to be detachably clamped; a ski segment extend-
ing rearwardly from said plate; a ski segment
extending forwardly of said plate, each segment
being formed with a polished surface for gliding
over snow covered terrain; means rigidly inter-
connecting said segments for conjoint move-
ment; means for mounting said plate interme-
diate said ski segments for rotational movement
about an axis coincident with the longitudinal
axes of said segments whereby the latter may be
inverted relative to said plate; a pair of endless
belts; means for supporting a belt on each seg-
ment for rotational movement; traction means
carried by the outer surface of each belt; power
means for driving one of said belts; and power
transmitting means interconnecting said driven
belt and the other of said belts, the traction
means carried by said belts being moved into a
position to engage the snow surface as said seg-
ments are inverted relative to said binding plate.

9. A power driven ski, comprising: a binding
plate to which the boot of the skier is adapted to
be detachably clamped; a ski segment extending
rearwardly of said plate; a ski segment extending
forwardly of said plate, each segment being
formed with a polished surface for gliding over
snow covered terrain; means for mounting said
plate intermediate said ski segments for rota-
tional movement about an axis coincident with
the longitudinal axes of said segments whereby
the latter may be inverted relative to said plate;
an endless belt mounted to each segment for ro-
tational movement; traction means carried by the
outer surface of said belts; power means for-driv-
ing one of said belts; and power transmitiing
means interconnecting said driven belt and the
other of said belts, the traction means carried by
said belts being moved into a position to engage
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the snow surface as said segments are inverted
relative to said binding plate.

10. A ski of the type described, comprising: a
body member including a pair of aligned ski seg-
ments each formed with a gliding surface and
pivotally interconnected by a plate to which the
boot of the skier is to be mounted, said segments
being invertable relative to said plate; a pair of
endless belts; means for mounting a belt to each
segment in superposed relation to the surface of
the segment opposite to the gliding surface there-
of ; means for driving one of said belts; means for
transmitting power from said driven belt to the
other of said belts, said segments being movable
from g position in which the gliding surfaces
thereof are engaging the snow covered terrain to
an inverted position relative thereto in which
said belts are engaging the terrain; a tip mem-
ber having a smoothly curved surface; and means
for detachably mounting said tip member to the
leading edge of said anterior segment with the
smoothly curved surface thereof forming a con-
tinuation of either surface of said anterior seg-
ment whereby said tip member projects upwardly
in either position of said segments relative to
said plate.

11. A ski of the type described, comprising: a
body member including a pair of ski segments
each formed with a gliding surface; a yoke
rigidly interconnecting said segments in an
aligned, spaced apart relationship; a plate to
which the boot of the skier is to be mounted;
means for pivotally mounting said plate inter-
mediate said segments whereby said segments are
invertable relative to said plate; a pair of end-
less belts; means for mounting g belt to each
segment in superposed relation to the surface
of the segment opposite to the gliding sur-
face thereof; means for driving one of said
belts; and means for transmitting power from
said driven belt to the other of said belts, said
segments being movable from & position in which
the gliding surfaces thereof are engaging the
snow covered terrain to an inverted position rela-
tive thereto in which said belts are engaging the
terrain, said power transmitting means includ-
ing a shaft carried by said plate and forming a
pivotal axis about which said segments may in-
dividually move,

12. A ski of the type described, comprising: a
body member including a pair of ski sezments
arranged in an alighed spaced apart relationship
and a booth-binding plate pivotally mounting
intermediate the adjacent ends of said segments;
means holding said plate in a selected one of
alternate positions relative to said segments; each
of said segments and plate being formed with a
gliding surface, which surfaces in one of said
alternate positions of said plate are substantially
coplanar; a pair of endless belts; means, includ-
ing a pair of pulleys longitudinally spaced apart
on each segment for mounting a helt thereto
superposed relative to the surface thereof op-
posite to the gliding surface thereon; the pulleys
mounting the belt to the forward segment of said
body member being movable relative thereto; a
rigid member tying said movable pulleys together
and holding the same against relative movement;
power transmitting means interconnecting ad-
jacent pulleys of said sets of pairs of pulleys; and
power means for driving one of said intercon-
nected pulleys whereby said belts are simul-
taneously driven, the movable pulleys permitting
said forward segment to flex as the gliding sur-
face thereof moves over irregular snow covered
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terrain; said segments being invertable to dis-
pose said plate in the other of said alternate po-
sitions relative to said segments, said belts in
said other position being disposed beneath said
segments and engageable with the terrain for
propelling said ski forwardly thereover.

13. A ski of the type described, comprising: &
pair of ski segments; a boot-binding plate; power
transmitting means pivotally mounting said plate
intermediate said segments and holding the lat-
ter in a longitudinally alisned spaced apart re-
lationship; means holding said plate in a selected
one of alternate positions relative to said seg-
ments; each of said segments and plate being
formed with a gliding surface, which surfaces in
one of said alternate positions of said plate are
substantially coplanar; a pair of endless belts;
means, including a pair of pulleys for mounting
a belt to each segment superposed relative to the
surface thereof opposite to the gliding surface
thereon; and power means for driving one of said
interconnected pulleys whereby said belts are
simultaneously driven, said segments being in-
vertable to dispose said plate in the other of said
alternate positions relative to said segments, said
belts in said other position being disposed be-
neath said segments and engageable with the
terrain for propelling said ski forwardly there-
over. :

14, A ski of the type described, comprising: a
pair of ski segments; a rigid yoke interconnect-
ing said segments in an aligned spaced apart
relationship; a boot-binding plate; means for
pivotally mounting said plate intermediate the
adjacent ends of said segments; means holding
said plate in a selected one of alternate posi-
tions relative to said segments; each of said seg-~
ments and plate being formed with a gliding sur-
face, which surfaces in one of said alternate po-
sitions of said plate are substantially coplanar:
a pair of endless belts; means, including a pair
of pulleys for mounting a belt to each segment
superposed relative to the surface thereof oppo-
site to the gliding surface thereon; power trans-
mitting means interconnecting adjacent pulleys
of said sets of pairs of pulleys; and power means
for driving one of said interconnected pulleys
whereby said belts are simultaneously driven, said
segments being invertable to dispose said plate
in the other of said alternate vositions relative
to said segments, said belts in said other position
being disposed beneath said segments and en-
gageable with the terrain for propelling said ski
forwardly thereover.

15. A foot-worn conveyance alternatively pro-
pellable over snow covered terrain by gravity or
manual-thrust reaction and as an automotive ve-
hicle, comprising: an elongate segmental mem-
ber having a substantially planar face adapted to
glide in contact with and over a snow covered
terrain and including a foot-supporting seg-
ment, a relatively longer anterior weight dis-
tributing and area increasing segment and a rela-
tively less longer posterior weight-distributing
and area increasing segment, all longitudinally
aligned and mutually interconnected for mutual
pivoting in the vertical plane; prime-mover
means carried by the face of said posterior seg-
ment opposite to said planar face; an endless
track mounted on the said last named face of the
posterior segment in longitudinally extending at-
titude with its one face lying normally above the
prime-mover means; a similar track similarly
mounted on the corresponding face of the an-
terior segment; a driving connection between the
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prime-mover means and the rearward endless
track; and a driving connection between the rear-
ward endless track driving means and the for-
ward endless track, whereby when the conveyance
is inverted from its normal gliding position rest-
ing on said substantially planar face, it rests on
said driven endless tracks for automotive pro-
pulsion.

16. A ski of the type described, comprising:
an elongate segmental member having the one
face substantially planar and adapted to glide
forwardly in contact with and over a snow cov-
ered terrain, one of the segments constituting a
relatively fixed fulcrum adapted to support a
pedal extremity of the skier and the other seg-
ments being aligned therewith anteriorly and
posteriorly thereto; prime mover means carried
on the opposite face of another one of the seg-
ments; endless track means mounted in longi-
tudinally extending attitude on the same face of
said last mentioned segment and drivenly con-
hected to the prime mover means; and endless
track means mounted in longitudinally extend-
ing attitude on the corresponding face of still
another segment and drivenly connected to the
driving connection of the first-said endless track
means, whereby to constitute said member a ski
and alternatively a tractor.

17. A ski of the type described, comprising:
a main load supporting segment; a longer seg-
ment anteriorly aligned therewith; a less longer
aft segment posteriorly alisned with the first
named segment; rigid laterally extending means
flexurally uniting the aft and forward segments
to permit vertical relative displacement thereof ;
means articulatedly uniting the load-supporting
segment in alignment with the other segments;
prime-mover means fixed to the one face of the
aft segment; an endless track mounted in fore-
and-aft attitude on said one face on said aft
segment; an endless track mounted in fore-and-
aft attitude on the corresponding face of the
forward segment; and driving connections be-
tween said prime mover means and the endless
track segments, whereby when the ski is inverted
from its normal attitude it can be bropelled by
said driven endless track segments, thereby to
constitute it a tractor-vehicle. '

18. A ski of the type described, comprising: a
body member having a gliding surface coexten-
sive with one surface thereof ; & pair of endless
belts; a pair of pulleys over which each belt runs;
bracket means for mounting each pulley to said
body member in spaced relationship therealong
to mount said belts in: superposed relationship to
the surface of said body member opposite to said
gliding surface and in longitudinally aligned re-
lationship therewith; rigid means interconnect-
ing each pair of pulleys, whereby the distance be-
tween the axes of rotation of adjacent pulleys
remains constant; means carried by said rigid
means for closing the space between the stretches
of each belt to brevent the entry of snow be-
tween the stretches of each belt; said bracket
means including means for permitting at least
some of said pulleys to move relative to said body
member as the latter flexes in traveling over ir-
regular terrain; means for driving said belts,
whereby said belts, when engaging the show cov-
ered terrain, will propel said ski forwardly there-
over; and means carried by each of said rigid
means for yieldably holding each belt in good
dr;ving engagement with the snow covered ter-
rain.

19. A ski of the type described, comprising: a
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flexible body member having a. gliding surface
coextensive with one face thereof; an endless belt
to ke superimposedly mounted to the aft portion
of said body member; an endless bell to be super-
imposedly mounied to the forward portion of said
body member; a pair of pulleys over which each
belt is to run; a first bracket; means for mount-
ing said bracket to the forward end of the aft
portion of said body member; an axle rotatably

supported on said bracket; means for fixing a 1

pulley to said axle for rotation therewith; a U-
shaped bracket mounted to the trailing end of the
aft portion of said bedy member; an axle hav-
ing the opposite ends thereof projecting through
clongate openings formed in the oppesing arms
of said U-shaped bracket and mounting said axle
for limited movement lengitudinally of said body
member: means for roctatably mounting a pulley
to said last named axle; an elengate rigid mem-
ber exiending hetween said axles; bearing means
carried by the forward end of said rigid member
and rotatably engaging the opposite ends of said
first named axle; means carried by the trailing
portion of said rigid member for holding said last
named axle against rotation; a pair of U-shaped
brackets. spacedly mounted to the fore and aft
sections of the forward portion of said body
member; a transversely extending axle mounted
to each bracket for limited movement longitu-
dinally of said body member; a rigid frame mem-
ber extending between said. transversely extend-
ing axles; bearing means carried by the trailing
portion of said frame member for rotatably sup-
porting the axle carried by the bracket mounted
to the aft section; means for fixing a pulley to
said rotatably supported axlie; means carried by
the opposite end of said frame member for hold-
ing the other of saig axles against rotation;
means for rotatably mounting a pulley to said
fixed axle, the pulieys mounted on said U-shaped
brackets movable relative to said body member
whereby the latter may flex as the gliding sur-
faces thereof moves over irregular snow covered
terrain; means for rotatably driving said first
named axle, whereby the ksl passed around the
pulley fixed thereto will be driven; and drive
transmitiing means interconnecting said first
named axle and the axle rotatably supported by
the bracket mounted to the aft section of the for-
ward portion, whereby the belt mounted to the
forward portion. of said body member will also
be. driven so that when said ski is positioned with
the belts engaging a snocw covered ierrain the
ski will be driven thereover by said belts.

20.. A ski of the type described, comprising: a
body member having a gliding surface coexten-
sive with one face thereof; an endless belt to be
mounted. to the forward portion of said body
member superposed relative to the surface there-
of opposite to the gliding surface; a pair of pul-
leys over which each belt is to: drivingly run;
bracket means for rotatably mounting each pair
of pulleys in spaced apart relationship to the
forward porticn of said body member for limited
movement longitudinally of the same; a- rigid
frame member interconnecting said pulleys for
conjoint movement; a. U-shaped bracket mount-
ed to the posterior section of the aft portion of
said body member; an axle having the opposite
ends thereof projecting through elongate open-
ings formed in the opposing arms of said U-
shaped bracket; means for rotatably mounting a
pulley to said axle; a second U-shaped bracket
mounted to the anterior section of the aft por-
tion of said body member; an axle having the
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opposite. ends thereof rotatably mounted in the
opposing arms of said seccnd bracket; a pulley
fixed to said rotatably mounted axle; an endiess
belt passed arcund said last named pulleys; an
elongate rigid member extending between said
axles; bearing means carried by the forward
end of said rigid member through which said last
named axle projects; means carried by the trail-
ing portion of said rigid member for holding said
first named axle against rotation; means for ro-
tatably driving said rotatably mounted axle,
whereby the belt passed around the pulley fixed
thereto will be driven; and drive transmitting
means interconnecting said axle and one of the
pulleys rotatably mounted to the forward por-
tion of said body member, whereby the belt
mounted. to the forward portion of said body
member will simultaneously be driven.

21, A ski of the type described, comprising:
a body member having a gliding surface coex-
tensive with one face thereof; an endless belt
to be mounted to the aft portion of said body
member; an endless belt to be mounted to the
forward portion cf said body member; a pair of
pulleys over which each belt is to run; a first
bracket; means for mounting said bracket to
the forward end of the aft portion of said body
member; an axle rotatably supported on said
bracket; means for fixing a pulley to said axle
for rotation therewith; a U-shaped bracket
mounted to the trailing end of the aft portion
of said body member; an axle having the oppo-
site ends therzof projecting through elongate
openings formed in the opposing arms of said
U-shaped bracket and mounting said axle for
limited movement longitudinally of said body
member; means for rotatably mounting a pulley
to said last named axle; an elongate rigid mem-
ber extending between said axles; bearing means
carried by the forward end of said rigid member
for rotatably engaging the opposite ends of said
first named axle; means carried by the trailing
portion of said rigid member for holding said
last named axle against rotation; resilient means
carried by said rigid member and engaging the
belt mounted to said aft portion for yieldably
resisting movement of the belt toward said body
member; a pair of U-shaped brackets spacediy
mounted to the fore and.aft sections of the for-
ward portion of said body member; an axle
fransversely extending of said body member
mounted to each bracket for limited movement
longitudinally of said body member; a rigid
frame member extending between said trans-
versely extending axles; bearing means carried
by the trailing portion of said frame member ro-
tatably engaging the axle carried by the bracket
mounted to the aft section; means for fixing a
pulley to- said rotatably supported axle; means
carried by the opposite end of said frams mem-
ber for holding the other of said axles against
rotation; means for rotatably mounting a pulley
to said fixed axle; resilient means carried by said
frame member and engaging the belt mounted
to said forward portion for yieldably resisting
movement. of said belt toward said body member:;
means for rotatably driving said first named axle,
whereby the belt passed around the pulley fixed
thereto will be driven; and drive transmitting
means interconnecting said first named axle and
the axle rotatably supported by the bracket
mounted to the aft section, whereby the belt
mounted to the forward portion of said bedy
member will be simultaneously driven, whereby
said belts, when said ski is disposed with the
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belts engaging the snow covered terrain, will
drive said ski forwardly thereover.

22. A ski of the type described, comprising: a
pair of ski segments; means interconnecting said
segments in an aligned spaced apart relation-
ship; a boot-binding plate pivotally mounted in-
termediate said segments; means holding said
plate in a selected one of alternate positions rela-
tive to said segments; each of said segments
and plate being formed with a gliding surface,
which surfaces in one of said alternate positions
of said plate are substantially coplanar, where-
by said ski may glide over a snow covered ter-
rain; a pair of endless belts; means, including
a pair of pulleys for mounting a belt to each
segment superposed relative to the surface there-
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of opposite to the gliding surface thereon: power -

transmitting means interconnecting adjacent
pulleys of sald sets of pairs of pulleys; power
means for driving one of said interconnected
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pulleys whereby said belts are simultaneously .

driven, said segments being invertable to dispose
said plate in the other of said alternate positions
relative to said segments, said belts in said other
position being disposed beneath said segments
and engageable with the terrain for propelling

. said ski forwardly thereover; and means carried

by each segment for removing snow from the
belt mounted thereto as the same moves over
the one pulley and out of driving engagement
with the snow covered terrain.

23. A ski of the type described, comprising: a
body member having a gliding surface coexten-
sive with one face thereof; an endless traction
belt to be mounted to the aft portion of said
body member; an endless traction belt to be
mounted to the forward portion of said body
member; a pair of pulleys over which each belt
is to run; a bracket; means for mounting said
bracket to the forward end of the aft portion of
said body member; an axle rotatably supported
on said bracket; means for fixing a pulley to said
axle for rotation therewith; a U-shaped bracket
mounted to the trailing end of the aft portion of
said body member; an axle having the opposite
ends thereof proiecting through elongate open-
ings formed in the opposing arms of said U-
shaped bracket; means for rotatably mounting
a pulley to said last named axle; an elongate
rigid member extending between said axles;
bearing means carried by the forward end of
said rigid member through which said first
named axle projects; means carried by the trail-
ing portion of said rigid member for holding said
last named axle against rotation; a pair of
spaced U-shaped brackets mounted to the fore
and aft sections of the forward portion of said
body member; a transversely extending axle
mounted to each bracket for limited movement
longitudinally of said body member; a rigid
frame member extending between said trans-
versely extending axles; bearing means carried
by the trailing portion of said frame member for
rotatably supporting the axle carried by the
bracket mounted to the aft section; means for
fixing a pulley to said rotatably supported axle;
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means carried by the opposite end of sald frame
member for holding the other of said axles
against rotation; means for rotatably mounting
a pulley to said fixed axle; means for rotatably
driving said first named axle, whereby the belt
passed around the pulley fixed thereto will be
driven; drive transmitting means interconnect-
ing said first named axle and the axle rotatably
supported by the bracket mounted to the aft sec-
tion, whereby the belt mounted to the forward
portion of said body member will also be driven;
a pair of V-belts fixed in spaced relationship to
the inner surface of each traction belt, each
pulley being formed with a pair of spaced cir-
cumferentially extending grooves for receiving
said V-belts; and a plurality of resiliently mount-
ed idler pulleys carried by said rigid member
and sald frame member for engaging respective-
Iy the traction belts mounted to the aft and for-
ward portions of said body member.

24. A ski of the type described, comprising: a
body member having a gliding surface coexten-
sive with one surface thereof for supporting the
ski on a snow covered terrain; a pair of endless
belts; a pair of pulleys over which each belt
runs; bracket means for removably mounting
each pulley to said body member in superposed
relation to the surface of said body member op-
posite to said gliding surface and in spaced re-
lationship therealong to mount said belts in su-
perposed relationship to said body member and
in longitudinally aligned relationship therewith;
rigid means interconnecting each pair of pulleys,
whereby the distance between the axes of rota-
tion of adjacent pulleys remains constant: said
bracket means including means for permitting
at least one of each pair of said pulleys to move
relative to said body member as the latter flexes
in ftraveling over irregular terrain with the
gliding surface of the body member in engage-
ment therewith; said body member being in-
vertible to move said gliding surface from a po-
sition engaging the snow covered terrain to an
upwardly facing position thereby to move said
belts into engagement with said snow covered
terrain; means for driving said belts, whereby
said belts, when the latter are disposed in en-
gagement with the snow covered terrain, will
propel said ski forwardly thereover:; and means
for mounting a skier’s boot to said body mem-
ber in either position of said body member.
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