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. perature, and of course, snow.
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METHOD OF GENERATING SNOW

Alden W. Hansen, 1605 St. Andrews Drive,
Midland, Mich.

Filed Feb. 24, 1958, Ser. No. 716,906
7 Claims. (Cl. 62—74)

This invention relates to a method of providing snow
and more particularly to a technique for forming, dis-
tributing, and depositing snow as a covering for ski trails
or the like.

Due to the increasing numbers of people participating
in or deriving their livelihood from outdoor winter sports,
a problem has arisen with respect to the effects of year
to year variations in snow fall. Heretofore, when there
has been little or no snowfall, there was no opportunity
to participate in such winter sports as skiing and tobog-
ganing., Naturally, in these seasons there was a decrease
in revenue for ski lift operators, resort communities, and
winter sports equipment manufacture.

Investigation discloses that many factors are important
to the winter sports trade. These factors include hous-
ing, transportation, proper clothing and equipment, tem-
Proper transportation fa-
cilities and adequate housing facilities at the various areas
have been created. A complete road, trail, and lift system
has been constructed and proper equipment and clothing
have been designed for complete enjoyment of this out-
door activity. There are below freezing temperatures
for prolonged periods of time. In short, all of those
factors necessary to participation in winter sports have
been adequately provided and no longer present a prob-
lem.  There remains one variable factor—snow. As yet
no satisfactory method has been devised to turn the varia-
ble factor of snow into a constant factor that can be
controlled and provided whenever and wherever necessary.

Various methods have been devised to simulate natural
snow conditions on slopes and thus free the ski industry
from the whims of nature. One method has been the use
of straw or sand on slopes, which for obvious reasons
was unsatisfactory. A second method is the use of
crushed ice by manually spreading it over the desired
surface. This is more satisfactory, but it is expensive
and the end result still is not snow. A third method is
the use of compressed air and water through a system
of nozzles, producing a spray which crystallizes thereby
providing snow. This technique has many drawbacks
including the fact that the nozzles freeze because of the
very fine apertures therein and continual adjustment is
required. Also, coordination of the compressed air and
water is seldom properly achieved. Further, this system
pre-supposes a more or less permanent system of piping
and the resultant problems of maintenance, particularly
freezing and bursting. Overall, a critical limitation in
every method has been a limited rate of application of
snow to the desired surface.

10

15

20

25

30

35

40

45

50

55

60

It is therefore an object of the present invention to

provide a method and an apparatus whereby snow can be
economically formed, distributed, and deposited on a
desired surface or surfaces, such as ski areas, ski trails,
toboggan runs, and sleigh trails, in such quantities as to
be useful in winter sports.

A further object is to provide an apparatus which is
simple in design, principle, use, and capable of high
production and economical maintenance.

65

70

2

A still further object is to provide an apparatus that is
mobile and does not have maintenance problems such as
freezing.

Another object of the present invention is to provide a
method for generating snow not- subject to problems of
compressed air supply, necessity for very fine sprays and
the concomitant freezing of nozzles, a very portable and
flexible system not requiring a large capital outlay, and
whose rate of application is limited only by the pump-
ability of the liquid.

Other objects and advantages of the invention w111 be-
come apparent hereinafter.

In the drawmgs.

Figure 1 is a schematic drawing lllustratmg the basic
theory of the invention which comprises spraying finely
divided water into a mechanically produced large volume
movement of air having an ambient temperature below
about 30° F.

Figure 2 is a general view illustrating the preferredv
embodiment of the invention utilizing a motor-driven
propeller having a deflector mounted thereon, a mixing
tank for preparing a mixture of ice and water, means for
projecting such mixture into the deflector, and a rotary
blower for dlrectmg a stream of snow.

Figure 3 is an isometric view illustrating the construc-
tion of the portable unit, utilizing two collapsible frames
mounted on a platform and a motor-driven propeller
mounted on one of the frames. )

Figure 4 is a side and 4(a) a front view of a deflector
adapted to be mounted at the hub of the propeller,

Figure 5 is a side view elevation of the portable unit
shown in Figure 3, collapsed and ready for transport.

Figure 6 is a side schematic view illustrating-an appara-
tus mounted on a truck and provided with an integrated
source of water.

Figure 7 is a side schematic view of an optional device
to provide the method of the present invention utilizing
a centrifugal blower and water sprays located at the outlet
thereof.

By practicing the present invention, I am able to pro-
duce, distribute, and deposit snow upon a surface in
quantities that are useful for skiing or other winter sports.

In this method of generating snow, a large volume
movement of air 11 is mechanically provided at atmos-
pheric pressure and a stream of water 12 is introduced
into this movement of air in an amount and at a rate
such that substantially all of the water is crystallized
prior to depositing and covering a surface with snow 13,
The water may be introduced into the large volume move-
ment of air by the use of an ordinary garden hose nozzle
or a conventional fire-fighting nozzle. Surprisingly, the
use of dirty water or water containing crushed ice re-
sults in more efficient operation, whereby the dirt and
ice particles serve as crystallizing nuclei thereby aiding
in the formation of snow crystals. In fact, 2 mixture up
to 65 percent solids can be utilized. For every gram of
water sprayed up to two grams of crushed ice or more
may be added. These ice crystals are peferably pumped
along with the water and sprayed through a nozzle with
the water.” Or, they may be introduced by other methods
into the moving air. If snow is available, a stream of
snow- 15 can also be infroduced in the movement of air
by a rotary auxiliary blower 16 such as is used by snow
removal devices.

An optimum amount of snow can be produced by in-
troducing snow and a mixture of water and crushed ice
into the large volume movement of air. In a preferred
embodiment of the invention as shown in Figure 2, a
motor-driven propeller 14 is utilized to provide a large
volume movement of air 11. A stream of snow 15 from
a rotary blower 16 is introduced into the large volume of
air simultaneously with a stream of a mixture of crushed
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jce and water 17. The mixture 17 is created by having
large tank 18 into which water from an independent
source is supplied. Crushed ice in the desired amount is
“continually mixed, as by the stirrer 30 or other agitating
means, into the tank 18 to maintain a desired ratio of ice
to water. -From this tank 18, the mixture is pumped by
pump-19 through conduit pipe 21A and directed into the
‘large volume of air 11. The resultant combination of the
large volume movement of air 11, the stream of snow 15,
thrown as by a rotary plow blower 16, and the stream 17
‘comprising a mixture of crushed ice and water produces
an optimum amount of snow on any desired surface.
‘This optimum output is due to the presence of added par-
ticles of snow and crushed ice in the large volume move-
ment of air which gives the water an added opportunity
to crystallize about these nuclei and form snow.

‘The ambient temperature of the air must be at or below
about 30 degrees Fahrenheit as a maximum. As the
‘temperature of the air decreases, the volume of the mix-
ture being applied can be increased. This ratio is critical
inasmuch as care must be taken to avoid the introduction
of excess water into the movement of air which would
tesult in the formation of a glazed ice surface not con-
‘ducive to skiing. Another critical ratio is that the amount
of water introduced into the volume movement of air is
directly related to the volume of air being moved. In
addition to the air directly moved by the propeller, natural
“convection currents set up by the propelled air will en-
hance the total volume movement.

According to one embodiment of the invention, a
motor-driven propeller 14 is mounted on a platform 20
and a stream of water 12, preferably containing ice crys-
tals, is directed into the movement of air 11 created by
the propeller 14. This water is supplied by a conduit 21
which is connected to an independent source. As shown
" “in Figure 6 the apparatus may be self-contained in that it
carries its own water supply. A preferred embodiment
“-of the apparatus presupposes the presence of an adequate
supply of water at the location deliverable by a flexible
“conduit 21.

The propeller 14 may also serve as the propelling force
- of the platform 20 or only have the purpose of creating a
movement of air. The platform 20 can have its own
'means of propulsion as shown in Figure 6. The propeller
"assembly may be mounted on a swivel 22 as shown in
‘Figure 6 to direct the stream of air to any side of the
platform covering any strip of land with snow by moving
the platform parallel to it. In all of the modifications as
shown, a nozzle 23 is presupposed at the end of the con-
duit carrying the water. The nozzle 23 breaks the water
down into a spray that can be varied to produce the type
of snow desired. However, it has been found that the
‘nozzle is not critical and that snow will be produced by
introducing a stream of water into the movement of air
not utilizing a nozzle to create a spray, but less water may
be introduced when a stream is used.

If desired, the introduction of water into the large
volume movement of air may be combined with com-
-pressed air snow-making devices to greatly increase the
capacity of these conventional devices.

From the foregoing description it will be seen that the
basic necessities for the practicing of the invention con-
sist of a supply of water, a conduit 21 to deliver a stream
of water 12, and a motor-driven propeller 14 to produce
a large volume movement of air 11 drawn from the am-
bient atmosphere having a temperature of 30 degrees
Fahrenheit or less. The crux of the invention lies in the
fact that water particles introduced into a stream of air
will, under proper atmospheric conditions, be converted

_into-at least partially crystallized crystals. However, suf-
ficient water must be introduced to preclude total evapora-
tion of all the introduced water, but an excess of water
results in incomplete crystallization of some of the in-
troduced water, with result that upon contacting the
frozen surface, the excess water freezes and a glazed ice

surface results.
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A hose such as is used by fire-fighting
apparatus is attached to the independent water supply and
an operator, standing to one side of the propeller directs
a stream of water 12 into the movement of air 11 pro-
ducing snow 13 on the desired area. Naturally the water
must come from a source that has enough pressure to
carry the water up the hill on which the ski trail is con-
structed.

An important feature of the apparatus is its portability
due to the fact that the frame may be collapsed into the
narrow platform as shown in Figure 5 for transportation
to any area by a station wagon or small pick-up truck.
Once the tcboggan has reached the area that is to be
covered with snow, it can be anchored by tying it to a tree,
placing the nose against a large boulder, or driving an-
choring pins into the ground and snow around the nose
of the platform. By positioning the platform in the de-
sired direction, a movement of air will flow over the area
that is to be covered. In this manner a ski trail or tobog-
gan run can be “repaired” by depositing snow on-any
worn areas, such as turns on a ski or toboggan run or
landing spots on a ski jump area.

As shown in Figures 2 and 3, one form of this invention

‘is to have a-90 horsepower Continental aircraft engine 24

mounted on an adjustable and collapsible frame 25 which

-rests on a narrow toboggan-like platform 20. This engine

actuates a typical airplane propeller 14 at approximately
2200 r.p.m. creating a movement or air 11 very similar
to that encountered behind an aircraft about to take off.
A second adjustable and collapsible frame 26 provides

-support for the engine support frame 25. The adjustable

members 25 and 26 can be adjusted in relation to éach

“other to vary the movement of air from movement par-

allel to the surface to an upward movement if necessary
in order to cover a greater area.
Although the applicant’s apparatus is very mobile, 1t is

-pointed out that snow can be generated at a central locale

and- subsequently distributed wherever it is needed.

- Another embodiment of this technique involving a
more permanent installation is an aircraft engine 24
mounted on ‘a platform 20 in such a manner that the

-movement of air crosses the ski trail while the platform is

pulled up the hill or mountain by a chain drive parallel
to the trail. - As the snow on the trail wears out, the appa-
ratus can be moved slowly up or down the hill generating
snow-as-it moves.

As shown in Figure 6, the propeller assembly can be
mounted on a flat bed truck or snowmobile, giving the
unit ‘great ‘mobility. With a water tank installed 27
thereon, it would be very useful in placing snow on
sleigh trails that run through flat country removed from
a water supply. As discussed earlier, the engine can
be swivelly mounted so the movement of air can be di-
rected over a strip while the truck is driven parallel to
such strip.. The conduit 21 can be fixed to the swivel
in such a manner as to keep the stream of water directly
in the movement of air at all times, enabling the op-
erator to drive the truck without the need of another
person to operate the apparatus.

An additional embodiment of the invention is shown
in’ Figure 2 wherein an impeller-like deflector 28 as
shown in Figure 4 is incorporated into the apparatus,
by mounting it on the hub of the propeller 14 so that
it rotates with the propeller. ‘The vanes 29 of the de-
flector and the centrifugal force created by the rotation

-of the deflector will combine to throw any stream of wa-

ter directed against it back into the volume movement
of air in a finely dispersed state.

Although the illustrated embodiments of my inven-
tion have been limited to motor-driven propellers, any
type of blower can be used to create the desired move-
ment of air. As shown in Figure 7, a rotary blower
may be employed and the water distributing means 23
attached thercto, either ‘at the air outlet, as illustrated,
or introduced at the air intake, as desired. A stream of
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water can be directed into a movement of air created
by any type of impeller or various types of rotary plows
that use blowers and the desired amount of snow can
be deposited on any given surface under proper atmos-
pheric conditions.

On tests of the device, it was found that snow could
be generated at temperatures as high as 30 degrees Fahr-
enheit using the specific apparatus herein described. A
rule of thumb has been developed that one gallon per
minute per horsepower will lead to the formation of
very fine sugar-like crystals at temperatures around 30
degrees Fahrenheit. The amount of ice introduced with
the water will allow the transformation of additional
water into snow. By using ice in the water, rather large
crystals are formed. As the ambient temperature of the
air goes lower, the amount of water which can be con-
verted to snow is larger.

Various modifications of the invention may be made
without departing from the principle thereof. Each of
these modifications is to be considered ‘as included in
the hereinafter appended claims unless these claims by
their langnage expressly provide otherwise.

Having thus set forth the nature of my invention, I
claim the following:

1. The method of forming, distributing, and deposit-
ing snow upon a surface, including: mechanically pro-
viding a large volume movement of air at atmospheric
pressure; said movement of air created by a motor-driven
propeller, said air having an ambient temperature at or
below about 30 degrees Fahrenheit; and projecting wa-
ter into said movement of air in an amount and at a
rate such that substantially all of the water so-introduced
is at least partially crystallized prior to depositing on
said surface.

2. The method of forming, distributing, and deposit-
ing snow upon a surface, including: providing a direct-
able large volume movement of air at atmospheric pres-
sure; said movement of air created by a motor-driven
propeller; said air having an ambient temperature at or
below about 30 degrees Fahrenheit; and projecting a di-
rectable stream of water into said movement of air in
an amount and at a rate such that substantially all of the
so-introduced water is at least partially crystallized prior
to depositing on said surface.

3. An apparatus for forming, distributing and deposit-
ing snow in flake form upon a surface, which apparatus
comprises: a self-propelled platform provided with means
for movement over the terrain; a swivelly mounted mo-
tor-driven pusher-type propeller mounted upon the rear
of said platform; said swivelly-mounted propeller ca-
pable of being locked in several positions; said propeller
capable of providing a large volume movement of air
outwardly in several directions from rear of platform; a
water tank mounted on said platform; and a flexible con-
duit connected to said water tank and capable of pro-
jecting a stream of water into said movement of air.

4. An apparatus for forming, distributing, and deposit-
ing snow upon a surface, which apparatus comprises:
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a platform; a motor-driven propeller mounted upon said
platform capable of providing a large volume movement
of air at or slightly greater than atmospheric pressure;
an impeller-like deflector rotatably mounted on hub of
said propeller; a flexible and directable conduit capable
of projecting a stream of water against said rotating de-
flector with sufficient force to cause the water to be
swirled into the movement of air.

5. The method of forming, distributing, and deposit-
ing snow upon a surface, including: providing a large
volume movement of air at atmospheric pressure; said
movement of air created by a motor-driven propeller;
said air having an ambient temperature at or below 30
degrees Fahrenheit; a mixture of crushed ice and water
in a ratio not less than one part crushed ice to two parts
of water and not more than two parts of crushed ice to
one part of water; projecting said mixture into said move-
ment of air in an amount and at a rate such that sub-
stantially all of the so-introduced water is at least par-
tially crystallized prior to depositing on said surface.

6. The method of forming, distributing, and deposit-
ing snow upon a surface including: providing a large
volume movement of air at atmospheric pressure; said
air having an ambient temperature at or below 30 de-
grees Fahrenheit; projecting a mixture of crushed ice and
water into said movement of air; said mixture and said
rate of application being such that substantially all of
the so-introduced water is at least partially crystallized
prior to depositing on said surface.

7. The method of forming, distributing, and deposit-
ing snow upon a surface including: providing a large
volume movement of air at atmospheric pressure; said
movement of air created by a motor-driven propeller;
said air having an ambient temperature at or below 30
degrees Fahrenheit; a directable stream of snow created
by a rotary-type blower; a mixture of crushed ice and
water maintained at a constant ratio and created by in-
troducing crushed ice into a tank of water provided with
a flexible conduit and capable of pumping said mixture
from said tank as a directable stream; said stream of
snow and mixture of crushed ice and water being simul-
taneously introduced into said movement of air in such
a manner that substantially all of the so-introduced
water is at least partially crystallized prior to depositing
on said surface.
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EXEMPLARY CLAIM

1. The method of forming, distributing, and deposit-
ing snow upon a surface, including: mechnmcally pro-
viding a large volume movement of air at atmospheric
pressure; said movement of air created by a motor-
driven propeller, said air having an ambient tempera-
ture at or below about 30 degrees Fahrenheit; and
projecting water into said movement of air in an
amount and at a rate such that substantially all of the
water so-introduced is at least partially crystallized
prior to depositing on said surface.
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