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57 ABSTRACT 

The disclosure is directed to the method of, and appa 
ratus for, making snow by discharging atomized water 
particles at high velocity with compressed air into an 
ambient atmosphere of less than 32 F. The method 
provides the improved step of discharging the particles 
at an elevation of ten feet or more above the level of 
the surface to be covered with snow. Preferably, the 
discharge is accomplished at an elevation above 20 
feet above the surface to be covered. The apparatus 
disclosed is specifically adapted to carry out the noted 
method. 

10 Claims, 6 Drawing Figures 
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METHOD AND APPARATUS FOR MAKNG SNOW 

The present invention is directed toward the art of 
snow making, and, more particularly, to an improved 
method and apparatus for making large volumes of 
high quality snow suitable for skiing. 
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Artificial snow of the type needed for skiing is gener 
ally made by atomizing water into extremely tiny parti 
cles and discharging the particles into the ambient at 
mosphere at a high velocity by expanded compressed 
air. If the ratio of water to compressed air is proper, 
and the atmospheric temperature is below 32 F, the 
water particles form into snow. This method of snow 
making is well known and its theory of operation and 
general limitations regarding the air-water ratios and 
pressures, and their relationship to ambient air temper 
atures are set forth at length in U.S. Pat. No. 2,676,471 
to W. M. Pierce, Jr. and are incorporated herein by ref 
eleCe. 

In actual practice, the noted method was carried out 
by portable "guns' mounted on small tripods and con 
nected through hoses with sources of water and com 
pressed air. Normally, as shown in the noted patent, the 
guns included mixing nozzles mounted at the end of an 
air and water supply barrel. The guns were arranged so 
that the nozzles discharged at approximately 2 to 3 feet 
above ground level. Additionally, the gun mountings 
permitted the angular elevation of the barrel to be var 
ied. 
This general snow, making arrangement had been 

considered to be the most efficient system possible; 
however, it did have substantial disadvantages. First, in 
order to obtain even coverage of the ski slopes, it was 
necessary to continually haul the guns to new positions 
on the slopes. This was backbreaking work and it was 
very difficult to find work crews that would do a good 
job regardless of the pay. 

Secondly, the presence of the guns and the low level 
blast required that the slopes be closed to skiers during 
snow making operations. For this reason, much of the 
snow making had to be done at night. This makes the 
task of repositioning and tending the guns even more 
difficult. 

Thirdly, controlling the quality of the snow was diffi 
cult. Hot compressed air traveling through the hoses 
lying on the snow, cooled and the moisture entrained 
in the air condensed. The condensation froze and the 
quantity of air reaching the guns was reduced. With less 
air reaching the gun, the snow being produced became 
too Wet. . 
Fourthly, and most importantly, even with a highly 

skilled work crew and with the system operating at top 
efficiency under ideal atmospheric conditions, it was 
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time period. This is accomplished without substantially 
increasing the quantity of compressed air required. 

In accordance with the present invention there is pro 
vided an improvement to the known method of making 
snow by atomizing water to form water particles and 
projecting the particles at high velocity by rapidly ex 
panded compressed air into the ambient atmosphere 
above a ski trail. The improvement comprises project 
ing the particles at an elevation of at least ten feet 
above the ground level of the trail and, preferably, at 
an elevation in the range above twenty feet. 
By discharging the water particles and compressed 

air at substantially greater elevations than was done 
heretofore, many distinct and unexpected advantages 
are obtained. For example, skiing can continue on the 
slopes while snow making is being carried out. This is 
so because the blast from the guns is well above the ski 
ers. Additionally, the increased elevation permits pre 
vailing winds to be used for distributing the snow more 
uniformly and over a greater area. 

In addition to the above, the increased elevation of 
the guns allows the supply lines to be self-draining. 
Thus, the system experiences fewer difficulties with 
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not possible for any one gun to produce much more 55 
than two or three inches of snow per hour. This, al 
though satisfactory, was in many places hardly suffi 
cient. , 

The present invention provides an improved method 
and apparatus which overcomes all the above 
mentioned problems. Most significantly, the invention 
produces snow at least 2 times more efficiently than the 
prior method. For example, as mentioned with the 
prior system it was possible with one gun to produce 
approximately 2 to 3 inches of snow per hour; however, 
with the subject invention, a single gun can produce 3 
inches of snow over an area 8 times as large in the same 
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nozzle and supply line freeze-up. 
The most important and dramatic advantage ob 

tained by the invention is, however, a totally unex 
pected increase in quality and quantity of snow pro 
duced. As an example, in one test, a gun constructed 
in accordance with the aforementioned patent was op 
erated at its normal 3 foot elevation and, also, at a 30 
foot elevation. At the 30 foot elevation the gun pro 
duced nearly double the depth of snow obtained at the 
3 foot elevation and, simultaneously, covered an area 
6 to 8 times greater. The same quantity of compressed 
air was required at both levels, but at the 30 foot level, 
the water quantity was, of course, increased to produce 
the additional quantity of snow. Additionally, a far su 
perior snow quality was obtained at the 30 foot eleva 
tion. 
The reasons for the dramatic increase in snow pro 

duction brought about by the increase in gun elevation 
are not fully known and the results obtained appear to 
contradict present snow making knowledge. Although 
the increased elevation permits the particles to fall far 
ther and dry out and crystallize more, the actual in 
crease obtained in the quantity of snow produced was 
totally unexpected. 
A further aspect of the invention is the provision of 

apparatus especially suited for carrying out the im 
proved method. In particular, the apparatus includes a 
vertical support member adapted to extend at least 10 
feet above a surface to be covered with snow. A snow 
producing gun unit having at least one nozzle for dis 
charging water particles and compressed air is carried 
on the support member with the nozzle adapted to dis 
charge at a level in the range of at least ten feet above 
the surface. Further, means are provided for supplying 
compressed air and water to the nozzle and additional 
means are provided for permitting the position of the 
nozzle to be shifted. 
Accordingly, a primary object of the invention is the 

provision of an improved method and apparatus for 
producing large quantities of high quality snow. 
A further object is the provision of a method of pro 

ducing snow which, when compared with prior meth 
ods, permits a greater quantity of snow to be produced 
using the same amount of compressed air. 
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Another object of the invention is the provision of a 

snow making method and apparatus which permits ski 
ing to continue during the snow making process. 

Still another object is the provision of a snow making 
method and apparatus which is especially suited for 
permanent installation on ski slopes and the like. 
Yet another object is the provision of a snow making 

apparatus of the type described which can be easily ser 
viced. 
A still further object is the provision of a method of 

snow making which permits greater surface areas to be 
covered with a single gun unit. 
These and other objects and advantages will become 

apparent from the following description when read in 
conjunction with the accompanying drawings wherein: 

FIG. 1 is a pictorial view of a ski slope provided with 
a plurality of snow making units formed in accordance 
with a preferred embodiment of the invention; 
FIGS. 2 and 3 are enlarged pictorial views of one of 

the units shown in FIG. 1; 
FIG. 4 is a top view of the unit shown in FIGS. 2 and 

3; 
FIG. 5 is a side elevational view of the unit shown in 

FIGS. 2 and 3; and, 
FIG. 6 is a pictorial view of a second embodiment of 

the invention. 
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Referring now to the drawings wherein the showings 
are for the purpose of illustrating the preferred embodi 
ments of the invention only, and not for the purpose of 
limiting the same, FIG. 1 shows, in pictorial view a ski 
hill or slope provided with a permanent installation of 
snow making units 10 constructed and operated in ac 
cordance with a preferred embodiment of the present 
invention. As shown, the units 10 are preferrably posi 
tioned adjacent the ski trail at spaced points there 
along. Although, in the embodiment under consider 
ation, only permanently installed units are shown, it is, 
of course, to be understood that the usual tripod 
mounted portable units could be used for repairing 
and/or increasing coverage at various spots on the hill. 

In particular, each of the units 10 include a vertically 
extending and support member 12 shown in the form 
of a wooden telephone or light pole. As is apparent, the 
support member 12 can be installed specifically for the 
snow making apparatus or, alternately, can be an exist 
ing pole such as a previously installed light or electric 
power pole. 
Carried from the support member 12 is a horizontally 

extending support boom or frame assembly 14. The 
boom assembly 14 includes a first plate member 16 
which is suitably connected to the top of the pole by lag 
screws 18. Rigidly connected to the plate 16, such as 
by welding, are a pair of generally parallel pipe mem 
bers 20 which extend horizontally outward from the 
pole. A rectangular metal support plate 22 is welded to 
the outer ends of pipes 20 and a support brace 24 ex 
tends from the underside of plate 22 to the pole 12. As 
best shown in FIG. 5, the support brace 24 is connected 
to the pole 12 by a lag screw 26. 
A conventional snow making gun 28 is supported by 

the plate 22 and arranged to direct its discharge gener 
ally horizontally. The gun 28 is preferrably formed in 
accordance with the teachings of U.S. Pat. No. 
2,676,471. As shown, the gun 28 includes a barrel 30 
which is connected at its rear end to the plate 22 by a 

35 

40 

45 

55 

60 

65 

4. 
vertically extending pivot pin 32 to permit the barrel to 
be oscillated through a horizontal plane. 
The necessary compressed air and water are supplied 

to the gun by flexible hoses 34 and 36, respectively. As 
noted in FIGS. 4 and 5, the hoses 34 and 36 extend up 
the pole 12 and are suitably connected thereto by small 
brackets 38. Referring again to FIG. 1, it is seen that 
the hoses 36 and 34 preferably connected with chilled 
water and air supply lines 36a and 34a which extend 
down the ski hill to a suitable source of water and com 
pressed air such as a compressor and pumping station 
40. 

In order to permit the direction of the gun 28 to be 
adjusted or oscillated from the ground, control ropes 
41, 42 and 43 are provided. The control ropes 41 and 
42 are connected generally laterally of the gun and ex 
tend back to a cross-arm 44 which is welded to the rear 
edge of the plate 16. The cross-arm 44 extends out a 
substantial distance on each side of the pole 12 and has 
smal eyes or pulleys 46 connected at its outer ends. The 
guide ropes 41 and 42 extend through the pulleys, and 
is shown in the FIG. 3, extend down the pole into re 
leasable engagement with cleats 50. The rope 43 is also 
connected to the barrel 30 and likewise extends down 
the pole to a cleat 50. As can be seen, this rope ar 
rangement permits the gun 28 to be shifted to a se 
lected angular position as shown in FIG. 4, or oscillated 
about the pivot 32. 
Of particular importance to the present invention is 

the elevational position of the gun 28. As previously 
discussed, prior snow making gun units were positioned 
on short tripod units such that the distance from the 
ground to the discharge point or the gun nozzle was ap 
proximately 2 to 3 feet. According to the present inven 
tion the gun is preferrably raised to an elevation such 
that the nozzle of the gun is at least 10 feet above the 
ground level (i.e. level of the skiing surface) and, pref. 
errably, in a range above 20 feet. In the specific em 
bodiment under consideration the pole 12 has a height 
of approximately 25 to 30 feet. By positioning the gun 
at the increased elevation several advantages are ob 
tained. First, the discharge of the gun is well above the 
skiing surface and permits skiing to continue during the 
snow making operation. Additionally, with the guns po 
sitioned at this substantial height the distribution of the 
snow is assisted by winds. By positioning the units to 
take advantage of prevailing winds, one gun unit can 
cover a much larger area. Additionally, the enjoyment 
of the skiers is inhanced by being able to ski in the 
gently falling, newly made snow. An additional advan 
tage of the increased elevation is that any condensation 
which occurs in the air supply line is under a substantial 
head relative to the main header 36a and quickly flows 
back down without collecting in the hose 34. Conse 
quently the supply of air is always maintained at its 
maximum since the condensate will not collect and 
freeze in the supply hoses to reduce the cross-sectional 
air flow area. 
The increased elevation of the gun produces, in addi 

tion to the two above noted advantages a huge and to 
tally unexpected increase in the quantity of snow which 
can be produced by each gun. By raising the guns to an 
elevation in the range mentioned, the output per gun 
increases by a factor of 5 or 10 and more. This increase 
is accomplished using the same amount of air and 
merely increasing the water supplied to the gun. That 
is, at ground level a normal ratio of air to water under 
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typical conditions is one unit of air for each unit of wa 
ter; however, with the guns elevated the same quantity 
of air can be used to produce five to ten times more 
snow. This is accomplished without a loss in snow qual 
ity. That is, the snow is dry and powdery even though 
the ratio of water to air is greatly increased. Part of this 
increase is believed to be due to the fact that the snow 
has much further to fall and, consequently, dries out 
more before reaching the ground level; however, this 
alone is not sufficient to explain the increased output. 

FIG. 9 shows a pictorial view of a second embodi 
ment of the invention. This embodiment is generally 
the same as the embodiment shown in FIGS. 1-5 in 
many particulars. Accordingly, elements which are the 
same as elements previously discussed with reference 
to FIGS. 1-5 are identified with the same reference nu 
meral differentiated by a prime (') suffix. A description 
a FIG. 1-5 element is to be taken as equally applicable 
to the corresponding FIG. 6 element unless otherwise 
noted. 

In particular, the FIG. 6 embodiment is designed to 
facilitate maintenance on the gun unit 28' by providing 
an arrangement whereby the gun can be readily low 
ered to a level where it can be serviced from the 
ground. As will be noted, the boom forming horizontal 
pipe members 20' are preferably of a length such that 
they are only about 5 or 6 feet shorter than the pole 
12". Additionally, they are connected to the plate 16 
by hinge connections 60. As shown, this permits the 
gun unit 28' to be lowered to the dotted line position. 

The boom is maintained in its elevated position by 
one or more support members 62 which are connected 
to plate 22' through hinge connections 64. The mem 
bers 62 are preferably formed from pipe and are releas 
ably connected at their lower ends to pole 12'. The par 
ticular manner in which connection is made to the pole 
12' is not important to the invention and is shown sim 
ply as bracket plates 66 that are welded to members 62 
and connected to pole 12" by releasable bolts or screws 
68. 
The necessary air and water lines could be connected 

to the gun in the same manner as shown in the FIGS. 
1–5; however, preferably the support pipes 62 are con 
nected to the supply lines at their lower ends by releas 
able couplings 70. At their upper ends the pipes 62 are 
connected with the gun through short pieces of flexible 
hose. Consequently, the pipes 62 serve to supply air 
and water to the gun. To lower the gun it is only neces 
sary to disconnect the water and air couplings 70 and 
release the bolts 68. 
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6 
The invention has been described in great detail suffi 

cient to enable one of ordinary skill in the snow making 
art to make or use the same. Obviously, modifications 
and alterations of the preferred embodiment will occur 
to others upon a reading and understanding of this 
specification and it is my intention to include all such 
modifications and alterations as part of my invention 
insofar as they come within the scope of the appended 
claims. 
Having thus described my invention, I claim: 
1. In the method of making snow by atomizing water 

to form water particles and projecting the water parti 
cles at high velocity by rapidly expanded compressed 
air from a nozzle into the ambient atmosphere above a 
ski trail when the atmospheric temperature is below 32 
F, the improvement comprising the step of projecting 
the particles from said nozzle while said nozzle is at an 
elevation of at least 10 feet above the ground level of 
the ski trail. 

2. The improvement as defined in claim 1 wherein 
said particles are projected from a nozzle which is at an 
elevation in the range of 20 or more feet above the 
ground. 

3. The improvement as defined in claim 1 wherein 
said particles are projected substantially horizontally. 

4. The improvement as defined in claim 1 wherein 
said particles are projected substantially horizontally 
and in a variable radial direction. 

5. Apparatus for producing snow comprising: a verti 
cal support member; a snow producing gun assembly 
having at least one nozzle for discharging water and 
compressed air, said nozzle being carried at least 10 
feet above a surface to be covered with snow by means 
extending radially outwardly of said support member; 
and, means for supplying air and water to said nozzle. 

6. The apparatus as defined in claim 5 including 
means for permitting said nozzle to be moved arcuately 
about a vertical pivot. 

7. The apparatus as defined in claim 5 wherein the 
means extending radially outwardly of said support 
member is pivotally connected to said support member. 

8. The apparatus as defined in claim 5 wherein said 
means extending radially is connected to said support 
member for movement about a horizontal pivot. 

9. The apparatus of claim 7 including means for lock 
ing said radially extending means against pivotal move 
ment relative to said support member. 

10. The apparatus of claim 9 including means for 
changing the radial direction of said nozzle. 
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